
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


2.1160 

, SENACYT CYTED 

Training Course on 

Screening Technologies 

for Industrial Exploitation 

of Medicinal and 

Aromatic Plants 

Panama, 30 November~ 5 December 1998 

CIFLORPAN 
FACULTAD DE FARMACIA ·UP 



APPENDIX6 

HANDOUTS AND THE LITERATURE OF THE COURSE 



CYTED 
,f. -~), 
1 'NIDQ ~~ .... ·p 

....,_, .. :J! Cl FLOR PAN 
FACULTAD DE FARMACIA •UP 

·~'tSENACVT 

HOJA DE INSCRIPCION 

1. NOMBRE: ________________________ _ 

2. TITULO ACADEMICO: ____________________ _ 

3. INSTITUCION (Direcci6n): ___________________ _ 

4. POSICION: ________________________ _ 

5. TELEFONOS:OFICINA: RESIDENCIA: ----- ---------

6.FAX: E. mail: ---------- -----------

7. DIRECCIONPOSTAL: ___________________ _ 

8. DESCRIBA SU CAMPO DE INVESTIGACION: -------------



CYTED CIFLORPAN 
FACULTAD DE FARlllACIA •UP ·~SENACYT 

I~ 

Curso de Entrenamiento sobre la Utilizacion Industrial de Plantas Medicinales y 

Aromaticas 

Panama, Noviembre 30 - Diciembre 5,1998 

ACTOINAUGURAL 

30 de Noviembre de 1998 

Auditorio Bernardo Lombardo, Facultad de Farmacia, Universidad de Panama. 

9:00 hPalabras de bienvenida por el Dr. Mahabir P. Gupta, Coordinador Internacional del 

Subprograma X. Quimica Fina Farmaceutica, CYTED. 

Palabras por el Dr. Ceferino Sanchez, Secretario Nacional de Ciencia y Tecnologia e 

Innovaci6n, Presidencia de la Republica de Panama. 

Palabras por Don Manuel Lorenzo, Embajador de Espana en Panama 

Palabras de apertura por el Dr. Gustavo Garcia de Paredes, Rector de la Universidad de 

Panama. 



CYTED CIFLORPAN 
FACULTAO DE FARMACIA ·UP 

Training Course on Screening Technologies for Industrial Exploitation of 
Medicinal and Aromatic Plants 
Panama: 30.11. - 05.12.1998 

Visiting Faculty 

Dr. A.J. Vlietinck 
Department of Pharmaceutical Sciences 
University of Antwerpen 

Dr. P.M.L. Vanderheyden 
Department of Molecular and Biochemical Pharmacology 
Institute of Molecular Biology and Biotechnology 
Free University of Brussels (VUB) 

Dr. K. P. Odenthal 
Head 
Department of Pharmacology 
Madaus Pharmaceuticals 

Dr. K. Vashist 
ICS-UNIDO Consultant 

Local staff 

Dr. Mahabir P. Gupta 
International Coordinator 
Subprogram X. Quimica Fina Farmaceutica 
CYTED 
CIFLORPAN 
University of Panama 

Dr. Armando Caceres 
International Coordinator 
Red lberoamericana de Productos Fitoterapeuticos 
Subprogram X. CYTED 
Univeristy of San Carlos, Guatemala 

Dr. Pablo N. Solis 
CIFLORPAN 
University of Panama 

Angela I. Calderon, M.Sc. 
CIFLORPAN University of Panama 

Ana I. Santana, M.Sc. 
CIFLORPAN University of Panama 
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Training Course on Screening Technologies for Industrial Exploitation of 
Medicinal and Aromatic Plants 

Panama: 30.11. - 05.12.1998 

Monday 30 November 
Auditorium Bernardo Lombardo 

09.00-10.00h 
10.00-12.30h 
14.30-16.00h 
16.30-18.00h 

Inauguration 
Introductory Lecture 
Sections 1.1 & 1.2 
Sections 1.1 & 1.2 Contd. 

Tuesday 1 December 
Auditorium Carmen de Herrera (Simon Bolivar Library) 

09.00-12.30h 
14.30-18.00h 

Section 1.3 
Section 1.3 Contd. 

Wednesday 2 December 
Auditorium Bernardo Lombardo 

09.00-12.30h 
14:30 

Sections 2.1 & 2.2 
Visit to Panama Canal 
and Touristic Places 

Thursday 3 December 
Auditorium Bernardo Lombardo 

09.00-12.30h 
14.30-16.00h 
16.30-18.00h 

Sections 3.1 & 3.2 
Sections 3.1 & 3.2 Contd. 
Presentation of CYTED Program 

Friday 4 December 
Auditorium Bernardo Lombardo 

A. Vlietinck 

P. Vanderheyden 

A. Vlietinck 

K. Odenthal 

M. Gupta and 
A. Caceres 

09.00-12.30h 
14.30-18.00h 

Sections 3.1 & 3.2 Contd. K. Odenthal 
Strategies for Joint UNIDO Projects 
and Evaluation of Training Course 

Country Reports and Round Table Discussion 

Saturday 5 December 

08.00 - 15.00h Visit to a cultivationfarm of a medicinal plants in Chorrera 



CYTED CIFLORPAN AsENACVT 
FACULTAD DE FARMACIA ·UP 
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Medicinal and Aromatic Plants 
Panama: 30.11. - 05.12.1998 

Introductory Lecture 

* 

* 

* 

* 

Medicinal plant preparations as health products and/or phyto
medicines 

Definitions: phytomedicines, pharmafoods, neutraceuticals, health products, 
phytopharmaceuticals 

Legal status in different countries: notification versus registration 

Economic importance of health products and phytomedicines 

Efforts for world-wide harmonisation 

Section 1. Bioassay-guided isolation and identification of industrially useful 
phytoconstituents 

1.1. Screening procedures for the evaluation of medicinal and aromatic plants 

* 
* 
* 
* 
* 

* 

Methods of selection of plants for screening 
Principles of bioassay-guided isolation 
Roles of bioassays 
Classification of bioassays 
Examples of bioassays 

General screening bioassays: broad and primary screening 
bioassays 
Specalised screening bioassays: 
Lower organisms, isolated subcellular systems, isolated cellular 
systems, isolated organs of vertebrates, whole animals 

Advantages and disadvantages of different bioassays 

1.2. Isolation of industrially useful phytoconstituents 

* 

* 

* 

Approach of bioassay-guided isolation 
Initial extraction and product capture= extraction schemes and the concept 
of dereplication 

Preparative separation methods for plant constituents• 

Solid phase chromatography: preparative TLC (PTCL), centrifugal TLC 
(CTLC), overpressure-layer chromatography (OPCC), vacuum liquid 



chromatography (VLC), pressure liquid chromatography (FC, LPLC, 
MPLC, HPLC): supercritical fluid chromatography (SFL) 
Liquid-liquid chromatography: Droplet counter current chromatography 
(DCCC), high speed counter current chromatography (HSCC) 

• These methods will be illustrated by examples worked out at research group of 
Pharmacognosy and Phytochemistry of the University of Antwerp in the fields of 
Chemotherapy (antibacterial-antifungal, antiviral, antimutagenic, antiparasitic and insecticidal 
active plant products) and pharmacology (antioxidative-immunological, antihistaminic, 
antiplatelet aggregating, serotoninergic, anticomplement and cardiovascular plant products). 

1.3 Introduction to Molecular Biology of screening methods: Ligand binding 
studies 

* Molecular Pharmacology of Hormone-and neurotransmitter 

Section 2. Production of quality medicines 

2.1. Industrialisation of medicinal plants 

* 

* 

* 

Plant material collected from the environment: 
Special problems: proper identification, adulteration and admixtures; quality 
assurance 
Plant material from cultured species: 
Special problems: microbial contamination, pesticides, agrochemicals, 
conformity with established specifications 
Guidelines for good agricultural practice (G.A.P.) of medicinal and aromatic 
plants 

2.2. Quality control of starting materials, plant preparations and finished herbal 
medicinal products 

* 

* 

* 

Analytical methods used for the quality control: spectroscopic methods, 
chromatographic methods, titrimetric methods and gravimetric methods; 
elaboration of Pharmacopoeia monographs of starting materials and plant 
preparations 
Control of starting materials including plants, excipients, primary packaging 
material and of intermediate plant preparations such as extracts and tinctures. 
Specification and routine test including charcteristics, identification tests such 
as macroscopic and microscopic description, qualitative chemical profile, 
chemical identity tests, detection of adulterants, determination of contamination 
by microorganisms, products of microorganisms, pesticides, toxic metals, 
radioactivity, fumigants, assays of the active ingredients and/or markers 
Overview of validation studies 



* 

Section 3. 

Validation of the methods required for identity, tests and assays of starting 
materials and finished herbal medicinal products: analytical performance, 
parameters such as linearity, precision, accuracy, limit of detection, limit of 
quantitation, selectivity, range and ruggedness 
Control of finished herbal medicinal products and stability test on active 
substances or markers: 
Specification and routine testing including product specifications, control 
metods including identification, assay and other tests; pharmaceutical tests; 
identification and determination of excipients; scientific data including analytical 
validation and batch analysis; stability testing including normal test conditions 
and accelerated test conditions discussion; interpretations and conclusions; 
shelf-life and storage conditions 

Industrial utilisation of medicinal and aromatic plants 

3.1. Applications for a marketing authorisation of finished herbal medicinal products 
as drugs 

* 

* 

Toxicological and pharmacological evaluation 
Single dose and repeated dose toxicity; repeated dose tissue 
distribution studies, reproduction studies, testing for mutagenic and 
carcinogenic potential, specific aspects of regulatory genotoxicity tests 
Pharmacokinetics and metabolic studies in the safety evaluation in 
animals, non-clinical local tolerance testing and preclinical biological 
safety testing 
Abridged toxico-pharmacological dossier of phytomedicines: 
Bibliographical applications for well-established medicinal products: 
ESCOP and WHO monographs 

Clinical evaluation 
Good clinical practice 
Pharmacokinetic studies in men, dose-response information, clinical 
investigation for long term use, biostatistical methodology in clinical 
trials, fixed combination products, clinical testing of prolonged action, 
clinical requirements for locally acting drugs, clinical safety data 
management 
Investigation of bioavailibity and bioequivalence 
Abridged clinical dossier of phytomedicines: Bibliographic applications 
for well-established medicinal products: documentation on experience in 
the form of epidemiological studies 
Post-marketing experience 

3.2. Applications for a marketing authorization of finished herbal medicinal products 
as health products or foods 

* Requirements in different countries 
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PARTICIPANTS LIST 

ALEMANIA 
K. P. ODENTHAL1 

Head Department of Pharmacology 
Madaus Pharmaceuticals 
Madaus AG 
Ostmerheimerstrasse 198 
D/51109 Cologne 
Germany 

Tel. 0049 221 899 8271 
Fax.0049 221 899 8740 
E. mail: I 06025.2500@compuserve.com 
http://www.madaus.de 

ARGENTINA 
JULIANA PARSONS• 
Facultad de Farmacia y Bioquimica 
Universidad de Buenos Aires 
Junin 956 - 6°. Piso 
1113 Buenos Aires 
Buenos Aires, Argentina 

Tel/Fax: 541 298 2705 
E.mail:jparsons@ffyb.uba.ar 

BELG I CA 
PATRICK V ANDERHEYDEN1 

Dept. Molecular and Biochemical 
Pharmacology 
Insitute of Molecular Biology and 
Biotechnology 
Free University Brussels (VUB) 
65 Paardenstaat 
1640 Sint Genesius Rode 
Belgium 

Tel. 32 2 3593139 
Fax: 32 2 3590276 
E. mail: pvandhey@vub.ac.be 

ARNOLD VLIETINCK1 

Universitaire Insteling Antwerpen 

Departement Farmaceutische 
Wetenschappen 
Universiteitsplein 1-B-2610 
Antwerpen 
Belgium 
Tel. (0032 3) 820 27 33 
Fax: (0032 3) 820 27 09 /820 27 34 
E. mail: vlietink@uia.ua.ac.be 

BOLIVIA 
LILIANA RUTH VARGAS* 
Universidad Juan Misael Saracho 
Direcci6n de Posgrado 
Casilla 1347 
Tarija, Bolivia 

Tel. /Fax 5916636778 
Fax: 591 6633610 
Tel. 591 6638077 
E. mail: posgrado@mail.uajms.edu.bo 

BRASIL 
KARLAFABRESDEUDJOSE* 
Laboratorio Klein Ltda. 
Porto Alegre/RS 
R. Alberto Rangel 283 CEP 91180 - 840 
Brasil 

Tel. 55-512331209 
Fax.: 55-51 2317876 
E. mail: kfdj@zaz.com.br 

COLOMBIA 
LUZ MARINA JARAMILLO* 
Facultad de Quimica y Farmacia 
Universidad de Antioquia 
Carrera 48 No. 17a, Sur 51, 
Apartado 1226 
Medellin, Colombia 

Tel. 574-5106390 
Fax. 574-5114559 
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E. mail: ygarcia@quimbaya.udea.edu.co 

COSTA RICA 
JUAN JOSE RUZICKA* 
Laboratorio RUT A, S. A. 
Apdo 163, Alajuela, Costa Rica 

Lab. Tel. 506 4410672 
Res. Tel. 506 4339811 
Fax: 506 4438757 
E. mail: intgofer@sol.racsa.co.cr 

CUBA 
JORGE RODRIGUEZ* 
CID EM 
Av. 26 No. 1605, Nuevo Vedado 
CP 10600 
La Habana, Cuba 

Tel. 537-811902 
Fax: 537-335556 
E.mail: cidem@infomed.sld.cu 

CHILE 
PATRICIA A. CARMONA** 
Instituto de Salud Publica de Chile 
Marathon 1000 
Santiago de Chile 

Tel. 56 2 2391105 ext. 898 
Fax: 56 2 2371504 
E. mail: pulpito@entelchile.net 
E. mail: lhederra@ispch.cl 

ECUADOR 
SANDRA ARCOS* 
Laboratorio RENASE 
Alemania 102 y Eloy Alfaro 
Quito, Ecuador 

Tel. 593 2227113 
Fax.59325204909 
E. mail: bolrod@uio.satnet.net 

ESPANA 
CESAR QUINTANILLA** 

ASAC Pharmaceutical International 
Sagitario 14 
Alicante, Espana 

Tel. 34 965280312 
Fax. 34 965286434 
E.mail: asaceqa@ibm.net 

GUATEMALA 

INGRID BENITEZ** 
Universidad de San Carlos 
15 Calle 23-01 Z.6 
Nvo. San Antonio 
Guatemala, Guatemala 

Tel. 502 4763992 
Res 502 2885612 
Fax: 502 4763993 
E. mail: farmaya@emailgua.com 
E. mail: lorening@yahoo.com. 

ARMANDO CACERES ESTRADA 1 

Coordinador 
Red Iberoamericana de Productos 
Fitofarmaceuticos 
(RlPROFITO) 
Laboratorio Farmaya 
15 A venida 6-00 
Apartado Postal 1160 
Zona 1, Guatemala 

Fax. (502 - 2) 769808; 769889 
Fax/Tel. (502 - 2) 305006 (Farmaya) 
Res. (502 5) 978552 
E. mail: farmaya@uvalle.edu.gt 
E. mail: farmaya@emailgua.com 

TELMA CANO MORALES* 
Facultad de lngenieria 
Centro de Investigaciones 
Universidad San Carlos 
8a Calle 0-85, Guadalupe III 
Villa Nueva 
Guatemala, Guatemala 

Tel. 502 4763992 
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Fax: 502 4763993 
E. mail: farmaya@emailgua.com 
E. mail: inge.cen-invest@usac.edu.gt 

HONDURAS 
BIBIAN A ZUNIGA* 
Extractos Vegetales de Centro America 
Desvio al Picacho 
Tegucigalpa, Honduras 

Tel. 504 211 9476 
Tel./Res 504 2254106 
Fax: 5042119068 
E. mail: hihonduras@david.intertel.hn 
E. mail: bmzuniga@ns.hondunet.net 

ITALIA 
KARAN V ASISHT1 

Earth, Environmental and 
Marine Sciences and Technologies 
ICS-UNIDO 
Area Science Park, Building L2 
34012 Trieste - Italy 

Tel. +39-40 9228108 
Fax: +39-40-9228136 
E. mail:roa@sci.area.trieste.it 

MEXICO 
FABIOLA DOMINGUEZ* 
Centro Medico Nacional Siglo XXI, IMSS 
Coordinaci6n de lnvestigaci6n Medica 
Apartado 06725 
Mexico, D. F. 

Tel. 525761 0918 
Fax: 5257610952 
E. mail: xlozoya@cim.spin.com.mx 
E. mail: fitofar@dunsun.dti.uaem.mx 

ERIKA RIVERA ARCE* 
Centro Medico Nacional Siglo XXI, IMSS 
Unidad de Investigaci6n Medica en 
Enfermedades Neurol6gicas 

Laboratorio de Fannacologia y 
Biotecnologia de Plantas Medicinales 
Av. Cuauntemoc 
#330 Col. Doctores 
Mexico, D. F. 

Tel. 5257610918 I 525 5780240 
Fax: 525 7610952 
E. mail: xlozoya@cim.spin.com.mx 

PERU 
PABLO BONILLA* 
Universidad Nacional Mayor de San Marcos 
Facultad de Farmacia y Bioquimica 
Instituto de Quimica Organica Aplicada a la 
Farmacia 
Apartado Postal 1760 
Lima, Peru 

Tel. (511) 3284737 ext. 328-4740 
Fax: (511) 3284741 
Tel. (511) 4 700843 (Laboratorio 
Induquimica) 
Fax. (511) 2548453 
E. mail: induquim+@amauta.rep.net.pe 

REPUBLICA DOMINICANA 
CARLES ROERSCH* 
lnstituto de Medicina Dominicana 
Calle Principal # 25 
Col. Los Doctores 
Apartado Postal 160 
Santo Domingo, Rep. Dominicana 

Tel. 809 5687570 
Fax. 809 5684787 
E. mail: croersch@codetel.net.do 

PANAMA 

YIRA ARAUZ SANTAMARIA* 
Policia Tecnica Judicial 
Apartado 1299 
Zona 1, Anc6n 
Panama, Rep. de Panama 

Tel. (507) 262-4501 
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Res. (507) 260-8239 
Fax: (507) 262-4416 

ICELA BARBERENA * 
Escuela de Farmacia 
Facultad de Farmacia 
Estafeta Universitaria 
Universidad de Panama 

Tel. (507) 223-3487 
Fax. (507) 223-7633 
E. mail: gupta@pananet.com 

ROSA ELENA CABALLERO* 
Universidad Aut6noma de Chiriqui 
David, Chiriqui 

Tel. (507) 7751114 
Fax: (507) 7745329 
Tel. Res. (507) 7758396 
E. mail: eevc@lawyer4u.com 

ANGELA CALDERON1 

Centro de Investigaci6n de la Flora 
Panameiia (CIFLORP AN) 
Apartado 10767 
Estafeta Universitaria 
Facultad de Farmacia 
Universidad de Panama 

Tel. (507) 269-7655 / 223-3487 
Tel. (507) 263-6133 Ext. 489 
Fax: (507) 223-7633; 264-0789 
E. mail: acalderon@mailexcite.com 

LUIS ALBERTO CHANDECK * 
Departamento de Farmacias y Drogas 
Ministerio de Salud 
Panama, Rep. de Panama 

Tel. (507) 227-40021227-3074/ 225 5857 

ELVIRA DE LEON* 
Departamento de Quimica Medicinal y 

F armacognosia 
Facultad de Farmacia 
Universidad de Panama 

Tel. (507) 223-3487 
Tel. 263-6133 Ext. 491 

BEATRIZ GOMEZ* 
Departamento de Farmacias y Drogas 
Ministerio de Salud 
Panama, Rep. de Panama 

Tel. (507) 227-4002/ 227-3074/ 225 5857 

MAHABIR P. GUPTA1 

Coordinador Internacional 
Subprograma X. Quimica Fina 
Farmaceutica 
Programa Iberoamericano de Ciencia y 
Tecnologia para el Desarrollo (CYTED) 
Apartado 10767 
Estafeta Universitaria 
Panama, Rep. de Panama 

Tel. Ofic. 269-76551223-3487; 
Tel. 263-6133 ext. 489 
Fax. (507) 264-0789; 223-7633 
E. mail: gupta@pananet.com 
E. mail: ciflor.p2@ancon.up.ac.pa 

CESAR ELIAS MONTEZA * 
Policia Tecnica Judicial 
Apartado 1299 
Anc6n, Panama 

Tel. (507) 262-4501 
Res. (507) 260-8239 
Fax: (507) 262-4416 

JUAN ANTONIO MORAN * 
Departamento de Farmacologia 
Facultad de Medicina 
Apartado 1378, Zona 9-A 
Panama, Rep. de Panama 
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Universidad de Panama 

Tel/Fax:. 223-8530/ 263-6133 ext 412 
Tel.Res: 236-6781 
E. mail: farmedi l@ancon.up.ac.pa 

CEFERINO SANCHEZ 
Secretario Nacional de Ciencia, 
Tecnologia e Innovaci6n 
Presidencia de la Republica 
Apartado 2694 
Panama 3, Rep. de Panama 
Tel/Fax: Ofic. 265-0852; 265-5208; 265-
5204 
E.mail :senacyt@senacyt.go b. pa 

Y AMILKA SANCHEZ* 
Departamento de Farmacologia 
Facultad de Medicina 
Universidad de Panama 

Tel./Fax: 223-8530/ 263-6133 ext 412 

ANA ISABEL SANTANA 1 

Istituto Especializado de Analisis 
Universidad de Panama 
Tel. Ofic. 263-6133 ext 305; 269-7655 
Fax. (507) 223-7644 
E. mail: ciflor_p2@ancon.up.ac.pa 

PABLO SOLIS 1 

Centro de Investigaciones 
Farmacogn6sticas de la Flora Panamefia 
(CIFLORP AN) 

Facultad de Farmacia 
Universidad de Panama 
Apartado 10767 
Estafeta Universitaria 
Panama, Rep. de Panama 

Tel. 269-7655 I 223-3487 
263-6133 Ext. 489 
Fax:223-7633;264-0789 
E. mail: cifloml@ancon.up.ac.pa 

ANTONIO SOTO* 
Departarnento de Quimica Medicinal y 
Farmacognosia 
Facultad de Farmacia 
Universidad de Panama 

Tel. (507) 223-3487; (507) 263-6133 ext. 
491 
Fax: (507) 223-7633 

ROSA BUITRAGO DE TELLO* 
Departamento de Farmacologia 
Facultad de Medicina 
Universidad de Panama 
Apartado 87-0723 
Panama 7, Rep. de Panama 

Tel/Fax: 223-8530/ 263-6133 ext 412 

* ICS Fellow 
** CYTED Fellow 
1 Staff 
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PHYTOMEDICINES AND THE EUROPEAN PHARMACOPOEIA 

A.J.VLIETINCK 

DEPARTMENT OF PHARMACEUTICAL SCIENCES 

UNIVERSITY OF ANTWERP (U.l.A.), BELGIUM 

MEMBER OF GROUP OF EXPERTS (1979) 
N° 13: PHYTOCHEMISTRY 
N° 13H : FATTY SUBSTANCES (Chairman, 1995) 

AL TERNA TE MEMBER OF THE EUROPEAN PHARMACOPOEIA 
COMMISSION (1993) 



PROCEDURES FOR THE ELABORATION OF MONOGRAPHS FOR THE EUROPEAN 

PHARMACOPOEIA (1) : PA/PH/SG(95)135,3R 

1. PROCEDURE N° 1 

II ELABORATION BY A GROUP OF EXPERTS II 

1.1. 

* 

* 

* 

* 

* 

II 1.2. 

* 

1.3. 

* 

* 

* 

ATTRIBUTION 

CONSENSUS IN THE COMMISSION 

PRIORITY SETTING 

ALLOCATION TO A GROUP OF EXPERTS 

ATTRIBUTION TO A RAPPORTEUR WITHIN THE GROUP 

STANDARD LETTER BY THE SECRETARIAT TO MANUFACTU
RERS/SUPPLIERS TO SUPPLY CURRENT PRODUCTION BATCHES (+ 
IMPURITIES) AND A BATCH AS POTENTIAL CHEMICAL REFERENCE 
SUBSTANCE (CRS) 

PREPARATION OF THE DRAFT MONOGRAPH II 

FIRST DRAFT BY THE RAPPORTEUR TAKING INTO ACCOUNT 

STYLE GUIDE 
* GUIDE FOR TECHNICAL CONTENT OF MONOGRAPHS 

TRANSLATION AND EDITORIAL VERIFICATION OF THE TEXT BY THE 
SECRETARIAT 

ADOPTION BY THE GROUP OF EXPERTS OF 
THE TEXT FOR PUBLICATION IN PHARMEUROPA 

MODIFICATIONS OF THE FIRST DRAFT 

CONSENSUS IN THE GROUP OF EXPERTS 

EDITORIAL AMENDMENTS MADE BY THE SECRETARIAT 



PROCEDURES FOR THE ELABORATION OF MONOGRAPHS FOR THE EUROPEAN 

PHARMACOPOEIA (2) : PA/PH/SG(95)135,3R 

.4. PUBLIC SURVEY 

1.5. 

* 

* 

1.6. 

* 

ll 1.7. 

PUBLICATION IN PHARMEUROPA 

DISTRIBUTION FOR ACTION TO NATIONAL AUTHORITIES 

3-MONTH DEADLINE FOR COMMENTS 

EXAMINATION OF COMMENTS RECEIVED DURING PUBLIC SURVEY 

CONSIDERATION OF COMMENTS BY THE GROUP OF EXPERTS AND 
ADJUSTMENT, IF NECESSARY, OF THE DRAFT TEXT 

IN CASES OF IMPORTANT MODIFICATIONS, EITHER A SECOND 
PUBLICATION IS ENVISAGED OR NATIONAL AUTHORITIES ARE 
CONSULTED 

REVISION OF THE TEXT APPROVED BY THE GROUP OF EXPERTS BY 
THE READER GROUP OF THE SECRETARIAT 

SUBMISSION OF 3/T COM DOCUMENTS TO THE COMMISSION FOR 
ADOPTION AS WELL AS TO THE MEMBERS OF GROUP 3 WHO ARE 
TO SEND THEIR COMMENTS BEFORE THE SESSION OF THE COMMIS
SION 

CONSENSUS: UNANIMOUS VOTE OF THE DELEGATIONS 

PUBLICATION IN THE NEXT FASCICULE II 



PROCEDURES FOR THE ELABORATION OF MONOGRAPHS FOR THE EUROPEAN 

PHARMACOPOEIA (3) : PA/PH/SG(95)135,3R 

2. PROCEDURE N° 2 

II ADAPTATION OF NATIONAL MONOGRAPHS II 

II 2.1. 

.. 

.. 

.. 

I 2.2. 

.. 

.. 

ATTRIBUTION II 

PREPARATION BY THE SECRETARIAT OF A LIST OF PRODUCTS FOR 
WHICH THE COMMISSION HAS AUTHORISED THE ELABORATION AND 
AN EUROPEAN NATIONAL MONOGRAPH ALREADY EXISTS THAT 
COULD BE USED AS THE BASIS FOR AN EUROPEAN MONOGRAPH 

APPROVAL OF. THE LIST BY THE "ADAPTATION OF NATIONAL MONO
GRAPHS" (ANM} WORKING PARTY AND ALLOCATION TO THE APPRO
PIATE GROUP OF EXPERTS, IN CASE OF NEED IN THE FUTURE 

CIRCULAR LETTER BY THE SECRETARIAT TO THE NATIONAL AUTHO
RITIES REQUESTING ALL INFORMATION CONCERNING THE ELABORA
TION OF THE NATIONAL MONOGRAPH(S} AND THE MANUFACTU
RERS/SUPPLIERS 

STANDARD LETTER BY THE SECRETARIAT TO MANUFACTU
RERS/SUPPLIERS TO SUPPLY CURRENT PRODUCTION BATCHES (+ 
IMPURITIES) AND A BACTH AS POTENTIAL CHEMICAL REFERENCE 
SUBSTANCE (CRS) 

PREPARATION OF THE DRAFT MONOGRAPH 

EXAMINATION OF THE BATCHES BY THE PH. EUR. LABORATORY 
USING THE METHOD(S) OF THE MONOGRAPH(S) 

PREPARATION OF AN ADAPTED MONOGRAPH, BASED ON THE 
NATIONAL MONOGRAPH TAKING INTO ACCOUNT 

.. FINDINGS OF THE PH. EUR. LABORATORY 

.. STYLE GUIDE 

.. GUIDE FOR TECHNICAL CONTENT OF MONOGRAPHS 



PROCEDURES FOR THE ELABORATION OF MONOGRAPHS FOR THE EUROPEAN 

PHARMACOPOEIA (4) : PA/PH/SG(95)135,3R 

2.3. ADOPTION BY THE ANM WORKING PARTY OF THE TEXT FOR 
PUBLICATION IN PHARMEUROPA 

2.4. 

* 

* 

2.5. 

" 

EXAMINATION OF THE ADAPTED MONOGRAPH BY THE ANM WOR
KING PARTY - PHARMEUROPA 

IN CASE OF A MAJOR PROBLEM WITH A TEST OR A LIMIT, SENDING 
OF THE COMPLETE FILE TO THE GROUP ORIGINALLY ALLOCATED -
STUDY OF THE MONOGRAPH ACCORDING TO PROCEDURE N° 1. 

PUBLIC SURVEY 

PUBLICATION IN PHARMEUROPA 

DISTRIBUTION FOR ACTION TO NATIONAL AUTHORITIES 

3-MONTH DEADLINE FOR COMMENTS 

EXAMINATION OF COMMENTS RECEIVED DURING PUBLIC SURVEY 

CONSIDERATION OF COMMENTS BY THE ANM WORKING PARTY 

CHOICE OF THE FOLLOWING COURSES OF ACTION : 

" 

" 

" 

PREPARATION BY THE SECRETARIAT OF THE COM DOCU
MENT FOR SUBMISSION TO THE COMMISSION FOR ADOPTION 

AS ABOVE, BUT WITH A RECOMMENDATION TO THE COMMIS
SION THAT A TEST WILL BE EXAMINED BY THE ALLOCATED 
GROUP FOR A FUTURE REVISION 

DELEGATION OF AN EXPERT BY THE CHAIRMAN OF THE 
ALLOCATED GROUP TO COLLABORATE WITH THE PH. EUR. 
LABORATORY ON A MODIFICATION OF A TEXT ... RESULTS 
SUBMITTED TO ANM WORKING PARTY FOR APPROVAL ... 
REPUBLICATION IN PHARMEUROPA 

SENDING BACK OF THE MONOGRAPH TO THE ALLOCATED 
GROUP OF EXPERTS TO STUDY THE TEST ON WHICH A FUN
DAMENTAL OBJECTION HAS BEEN RAISED 



PROCEDURES FOR THE ELABORATION OF MONOGRAPHS FOR THE EUROPEAN 

PHARMACOPOEIA (5) : PA/PH/SG(95)135,3R 

2.6. ADOPTION BY THE COMMISSION 

SEE PROCEDURE N° 1 

II 2.7. PUBLICATION IN THE NEXT FASCICULE II 

3. PROCEDURE N° 3 

NATIONAL SECRETARIAT ACTING AS A RAPPORTEUR 

* ONLY FOR SUBSTANCES WHICH ARE PRODUCED BY ONLY ONE 
MANUFACTURER, WHICH ARE CLOSE TO THE PATENT EXPIRY DATE 
AND WHICH HAVE A LARGE POTENTIAL MARKET FOR GENERICS 



REVISION PROCEDURE OF PUBLISHED EUROPEAN PHARMACOPOEIA 

MONOGRAPHS (1) 

* 

1. 

2. 

3. 

REGULAR UP-DATING OF EUROPEAN PHARMACOPOEIA MONOGRAPHS 

PUBLICATION OF ALL DRAFT REVISIONS IN PHARMEUROPA FOR PUBLIC 
SURVEY BEFORE THEIR FINAL ADOPTION 

IMPLEMENTATION OF REVISED TEXTS DEPENDING ON THE URGENCY 

* 

* 

EITHER BY PUBLICATION IN THE ANNUAL SUPPLEMENT TO THE 
EDITION OF THE EUR. PH. 

OR, IF URGENT, BY THE RAPID IMPLEMENTATION PROCEDURE WITH 
IMMEDIATE PUBLICATION OF THE CORRECTED TEXT AS A RESOLUTI
ON OF THE PUBLIC HEAL TH COMMITTEE OF THE COUNCIL OF 
EUROPE AND PUBLICATION IN PHARMEUROPA 

SITUATIONS WHICH REQUIRE REVISION 

* 

SELECTIVE REVISION FOR UP-DATING AND/OR 
CORRECTION OF AN ERROR 

REQUESTED, WITH JUSTIFICATION, BY A NATIONAL PHARMACO
POEIA AUTHORITY OR A NATIONAL OR EUROPEAN LICENSING 
AUTHORITY 

EXAMINATION OF THE REQUEST BY THE GROUP OF EXPERTS 

REVISION RELATED TO CERTIFICATION OF SUITABILITY OF 
MONOGRAPHSOFTHEEUROPEANPHARMACOPOE~ 

SYSTEMATIC REVISION OF A GENERAL METHOD OF ANALYSIS OR 
A SET OF MONOGRAPHS DUE TO THE IMPLEMENTATION OF A 
POLICY OF THE EUR. PH. COMMISSION 

e.g. ELIMINATION OF REAGENTS CONSIDERED TO BE HAZARDOUS 



REVISION PROCEDURE OF PUBLISHED EUROPEAN PHARMACOPOEIA 

MONOGRAPHS (2) 

4. 

* 

* 

* 

Is. 
* 

* 

* 

REVISION WITH A VIEW TO INTERNATIONAL HARMONISATION 
WITH THE USP/JP 

GENERAL METHODS OF ANALYSIS 

MONOGRAPHS ON EXCIPIENTS 

MONOGRAPHS ON BIOLOGICALS 

HARMONISATION OF MONOGRAPHS OF THE 2nd EDITION 

2nd EDITION : FROM 1980-1996 : REVISION OF 367 MONOGRAPHS OF 
THE 1st EDITION, SUPPLEMENTED WITH MORE THAN 700 NEW 
MONOGRAPHS 

GENERAL REVISION OF THE PRESENTATION OF ALL THESE TEXTS 
FOR REASONS OF HARMONISATION AND INTERNAL CONSISTENCY 
AMONG SIMILAR SUBSTANCES THAT WERE PUBLISHED YEARS 
APART 

TH IS WORK IS ENVISAGED FOR THE 4th EDITION 



PHARMACOPOEIAL MONOGRAPHS ON VEGETABLE DRUGS (2) 

II * NOMENCLATURE II 

ENGLISH (FRENCH) TITLE : 

TRANSLATION OF THE LATIN TITLE, SOMETIMES A MORE COMMON NAME IS 

USED 

LA TIN TITLE : 

USUALLY DERIVED FROM THE BOTANICAL NAME OF THE SOURCE-PLANT I.E. THE 

GENUS AND/OR SPECIES (GENITIVE) FOLLOWED BY : ... 

II 1. VEGETABLE DRUGS II 

... THE NAME OF THE 9RGAN USED (NOMINATIVE AND SINGULAR) 

EX. BELLADONNAE FOLIUM - BELLADONA LEAF - RHAMNI PURSHIANAE 
CORTEX - CASCARA 

2. PLANT RAW MATERIALS OBTAINED AFTER TREATMENT 

2.1. VOLATILE 01 

THE TERM : AETHEROLEUM 

EX. MENTHAE PIPERITAE AETHEROLEUM - PEPPERMINT OIL 

2.2. BALSAMS, RESINS, GUMS 

THE TRADITIONAL NAME IS USUALLY GIVEN 

EX. TRAGACANTHA-TRAGACANTH 
BALSAMUM PERUVIANUM - PERU BALSAM 

r.=11 =2.3=.=S=T=A=RC=H=E=s:::;ill 

THE TERM : AMYLUM 

EX. TRITICI AMYLUM - WHEAT STARCH 



PHARMACOPOEIAL MONOGRAPHS ON VEGETABLE DRUGS (3) 

I · NOMENCLATURE (Continued) 

3. TINCTURES AND EXTRA 

THE TYPE OF PREPARATION (NOMINATIVE AND SINGULAR) : TINCTU
RA, EXTRACTUM SICCUM, FLUIDUM, SPICCUM 

EX. BELLADONNAE TINCTURA - TINCTURE OF BELLADONNA - ALOES 
EXTRACTUM SICCUM NORMATUM - STANDARDISED ALOES DRY 
EXTRACT 

II . DEFINITION II 

II 1. VEGETABLE DRUGS II 

1. WHOLE DRUG, REDUCED DRUG OR DRUG IN POWDERED FORM 

2. THE COMPLETE SCIENTIFIC LATIN NAME (GENUS, SPECIES, VARIETY, 
AUTHOR) OF THE PLANT OBTAINED FROM THE KEW INDEX AND ITS SUP
PLEMENTS 

3. THE PART OF THE PLANT USED 

4. THE CONTENT OF THE ACTIVE CONSTITUENTS EXPRESSED AS LIMITS 
(UPPER AND/OR LOWER) OF ACCEPTABILITY 

5. WHEN THE CONTENT OF ACTIVE INGREDIENTS IS CALCULATED WITH 
REFERENCE TO THE DRIED DRUG - TEST FOR LOSS ON DRYING UNDER 
ASSAY 

EX. "ANISEED CONSISTS OF THE DRY, WHOLE MESOCARP OF 
PIMP/NELLA AN/SUM L. IT CONTAINS NOT LESS THAN 2.0 
PERCENT V/M OF ESSENTIAL OIL" 

"PREPARED BELLADONNA IS BELLADONNA LEAF POWDER 
(180) ADJUSTED IF NECESSARY BY ADDING POWDERED 
LACTOSE OR BELLADONNA LEAF POWDER WITH A LOWER 
ALKALOIDAL CONTENT TO CONTAIN 0.28 PERCENT TO 0.32 
PERCENT OF TOTAL ALKALOIDS, CALCULATED AS HYOSCYA
MINE (MR 289.4) WITH REFERENCE TO THE DRIED DRUG" 

CINCHONA BARK CONSISTS OF ... IT CONTAINS NOT LESS 
THAN 6.5 PERCENT OF TOTAL ALKALOIDS, OF WHICH NOT 
LESS THAN 30 PERCENT AND NOT MORE THAN 60 PERCENT 
CONSISTS OF QUININE-TYPE ALKALOIDS 



PHARMACOPOEIAL MONOGRAPHS ON VEGETABLE DRUGS (4) 

DEFINITION (Continued) 

2. PLANT RAW MATERIALS OBTAINED AFTER TREATMENT 

1. THE COMPLETE SCIENTIFIC LATIN NAME (GENUS, SPECIES, VARIETY, AU
THOR) OF THE PLANT OBTAINED FROM THE KEW INDEX AND ITS SUPPLE
MENTS 

2. THE PART OF THE PLANT USED 

II 2.1. VOLATILE OILS II 

3. THE STATE OF DRUG, FRESH OR DRY, AT THE TIME OF PREPARATION 

4. THE METHOD OF EXTRACTION 

5. THE CONTENT, IF NECESSARY, OF THE PRINCIPAL CONSTITUENTS EX
PRESSED AS LIMITS (UPPER AND/OR LOWER) 

6. A STATEMENT OF ANY TECHNOLOGICAL MODIFICATIONS MADE (DETERPl
NATION, RECTIFICATION ... ) 

EX. "BITTER ORANGE FLOWER OIL IS OBTAINED BY STEAM DISTILLATION 
FROM THE FRESH FLOWERS OF CITRUS AURANTIUM L. SUBSPEC. 
AURANTIUM (C.AURANTIUM L. SUBSPEC. AMARA ENGL). IT CON
TAINS NOT LESS THAN 3.0 PERCENT AND NOT MORE THAN 15.0 
PERCENT LINALYL ACETATE (C12H2002 ; Mr 196.3) 

.2. BALSAMS, RESINS AND GUMS 

3. THE MEANS BY WHICH IT WAS OBTAINED (INCISION, SCARIFICATION ... ) 

4. THE CONTENT OF THE PRINCIPAL CONSTITUENTS EXPRESSED AS LIMITS 
(UPPER AND/OR LOWER) OF ACCEPTABILITY 

5. A STATEMENT OF ANY TECHNOLOGICAL MODIFICATIONS MADE 

EX. "PERU BALSAM IS THE BALSAM OBTAINED FROM THE SCORCHED 
AND WOUNDED TRUNK OF MYROXYLON BALSAMUM (L) HARMS. VAR. 
PEREIRA (ROYLE) HARMS. IT CONTAINS NOT LESS THAN 45.0 PER
CENT M/M AND NOT MORE THAN 70.0 PERCENT M/M OF ESTERS, 
MAINLY BENZVLBENZOATE AND BENZVLCINNAMATE" 

I\ 2.3. STARCHES II 

EX. "WHEAT STARCH IS OBTAINED FROM THE CARYOPSIS OF TRITICUM 
AESTIVUM L. (T.VULGARE MILL) 



PHARMACOPOEIAL MONOGRAPHS ON VEGETABLE DRUGS (5) 

* 

3. 

1. 

2. 

3. 

4. 

5. 

6. 

* 

* 

* 

DEFINITION (Continued) 

TINCTURES AND EXTRACTS 

THE NATURE OF THE RAW MATERIAL USED (VEGETABLE OR ANIMAL) AND 
ITS STATE (DRIED OR FRESH) 

THE COMPLETE SCIENTIFIC LATIN NAME (GENUS, SPECIES, VARIETY, AUT
HOR) OF THE PLANT OBTAINED FROM THE KEW INDEX AND ITS SUPPLE
MENTS 

ANY PRELIMINARY TREATMENT, SUCH AS INACTIVATION OF ENZVMES OR 
DEFATIING, IS MENTIONED 

THE TECHNIQUE FOR PREPARATION, THE SOLVENTS USED AND THEIR 
PROPORTIONS MUST BE MENTIONED 

THE TOTAL CONTENT OF ACTIVE INGREDIENTS IS DETERMINED AND EX
PRESSED WITH REFERENCE TO THE MAJOR CONSTITUENTS 

IN THE CASE OF STANDARDISED PREPARATIONS, A MINIMUM AND MAXI
MUM CONTENT ARE PRESCRIBED 

EX. "FLOWERING TOPS OF CRATAEGUS 200 G 
60 PERCENT VN ALCOHOL a.s. 
PREPARE 1000 G OF TINCTURE BY PERCOLATING THE SUITABLY 
REDUCED DRUG WITH 60 PERCENT VN ALCOHOL" 

CHARACTERS II 

NOT TO BE REGARDED AS CONSTITUTING ANALYTICAL REQUIREMENTS 

IT DESCRIBES THE DIFFERENT CHARACTERISTICS AND DIFFERENTIATION 
CRITERIA WHICH MAY BE APPLIED SUBSEQUENTLY FOR PURPOSES OF 
IDENTIFICATION 

THE MAIN CRITERIA ARE : 

1. ORGANOLEPTIC CHARACTERS 

2. MACROSCOPIC AND MICROSCOPIC BOTANICAL CHARACTERS 

EX. "IT HAS AN ... ODOUR. IN ADDITION. IT HAS THE MACROSCOPIC 
AND MICROSCOPIC CHARACTERS DESCRIBED UNDER IDENTIFI
CATION A AND B 

3. CERTAIN CRITERIA REGARDING CLARITY, SOLUBILITY OR MISCIBILITY, 
AND THE PHYSICAL STATE MAY ALSO BE INCLUDED 



PHARMACOPOEIAL MONOGRAPHS ON VEGETABLE DRUGS (6) 

II . IDENTIFICATION II 

MANDATORY TESTS TO IDENTIFY THE DRUG 

II 1. VEGETABLE DRUGS II 

A. MACROSCOPIC BOTANICAL CHARACTERS 

IMPORTANT MACROSCOPIC BOTANICAL CHARACTERS 

E.G. SIZE, COLOUR, SURFACE CHARACTERISTICS, TEXTURE, FRACTURE, 
ODOUR (TASTE) 

B. MICROSCOPIC BOTANICAL CHARACTERS 

B.1. MICROSCOPIC EXAMINATION OF A TRANSVERSE SECTION 

• 

* 

* 

OBTAINED BY CUTTING WITH A RAZOR BLADE AT A RIGHT ANGLE TO 
THE LONGITUDINAL AXIS OF THE MATERIAL 

ONLY IF ESSENTIAL TO IDENTIFICATION 

MORPHOLOGICAL DESCRIPTION OF TISSUES 

SPECIFICATION OF HISTOLOGICAL REAGENTS 

E.G. CELLULOSE CELL WALLS: l2-ZnCl2 

LIGNIFIED CELL WALLS : PHLOROGLUCINOL 
SUBERIZED OR CUTICULAR CELL WALLS : SUDAN RED 

B.2. MICROSCOPIC EXAMINATION OF THE DRUG REDUCED TO A POWDER 

• 

* 

ONLY DOMINANT OR MOST SPECIFIC CHARACTERS 

E.G. STOMATA AND STOMATAL INDEX (2.8.3) 

COLOUR OF THE POWDER, THE SIEVE NUMBER (USUALLY N° 355) 
(2.1.4) 

SPECIFICATION OF REAGENT 

E.G. - WATER, WATER-ALCOHOL, GLYCEROL-ETHANOL 
CLARIFICATION REAGENTS: CHLORALHYDRATE 
(STARCH, CALCIUMOXALATE CRYSTALS, VOLATILE 
OILS) 



PHARMACOPOEIAL MONOGRAPHS ON VEGETABLE DRUGS (7) 

II * IDENTIFICATION (Continued) II 

1. VEGETABLE DRU 

C. THIN LAYER CHROMATOGRAPHY (TLC) 

* 

* 

* 

DESCRIBED UNDER TESTS 

ALWAYS UNDER IDENTIFICATION EVEN IF GC OR LC ARE SUBSE
QUENTLY USED 

AIMED AT IDENTIFYING THE CHROMATOGRAM OF THE DRUG WITH 
RESPECT TO CHEMICAL REFERENCE SUBSTANCES (CRS) 

EX. "EXAMINE THE CHROMATOGRAMS OBTAINED IN THE TEST 
FOR CHROMATOGRAPHY IN DAYLIGHT/IN ULTRAVIOLET LIGHT 
AT 254 NM/365 NM. THE PRINCIPAL BAND IN THE CHROMATO
GRAM OBTAINED WITH THE TEST SOLUTION IS SIMILAR IN 
POSITION, COLOUR, OR FLUORESCENCE AND SIZE TO THE 
PRINCIPAL BAND IN THE CHROMATOGRAM OBTAINED WITH 
THE REFERENCE SOLUTION (A)" 

D. CHEMICAL REACTIONS FOR IDENTIFICATION 

* 

* 

* 

SPECIFIC AS FAR AS POSSIBLE 

NOT TOO SENSITIVE, SO AS TO AVOID FALSE REACTIONS DUE TO 
THE PRESENCE OF TOLERATED IMPURITIES 

PERMIT VERY RAPID IDENTIFICATION (TEST TUBE) OF A CHARACTE
RISTIC CONSTITUENT OR FAMILY OF CONSTITUENTS PRESENT IN 
THE DRUG (ARE NAMED, IF POSSIBLE). 
CERTAIN PURITY TESTS MAY BE SUITABLE FOR IDENTIFICATION 
PURPOSES, POSSIBLY IN MODIFIED FORM. A SYSTEM FOR REFE
RENCE TO THE TESTS SECTION IS USED, IF POSSIBLE. 

EX. "TO 2 ML OF SOLUTION S (SEE TESTS) ADD 2 ML OF WATER 
AND 0.4 ML OF FERRIC CHLORIDE SOLUTION R2 ; A BLACK 
PRECIPITATE DEVELOPS (TANNINS)" 



PHARMACOPOEIAL MONOGRAPHS ON VEGETABLE DRUGS (8) 

[ * IDENTIFICATION (Continued) I 
2. PLANT RAW MATERIALS OBTAINED AFTER TREATMENT 

II 2.1. VOLATILE OILS I 
A. TLC 

B. GC 

C. CHEMICAL IDENTIFICATION REACTIONS (IF NECESSARY) 

IL 2.2. BALSAMS, RESINS AND GUMS I 
A. MACROSCOPIC-. CHARACTERS 

B. MICROSCOPIC CHARACTERS 

C. TLC 

D. CHEMICAL IDENTIFICATION REACTIONS (IF NECESSARY) 

ll 2.3. STARCHES ~ 
A. MICROSCOPIC CHARACTERS 

SHAPE OF GRANULES : POLYHEDRAL, ROUNDED OR OVOID, 
CRACKS OR IRREGULARITIES IN THE EDGE 

STATE OF THE GRANULES: SIMPLE OR COMPOUND GRANULES 

SIZE OF THE GRANULES OR GROUPS OF ELEMENTS ("X" µM TO 
•y• µM) 

HILUM (CONCENTRIC OR ECCENTRIC, PUNCTIFORM, SLIT
SHAPED, BIFID OR STAR-SHAPED) 

CONCENTRIC STRIATIONS, PRESENT OR ABSENT 

OBSERVATION OF THE BLACK CROSS WHEN VIEWED UNDER 
POLARISED LIGHT 



PHARMACOPOEIAL MONOGRAPHS ON VEGETABLE DRUGS (9) 

II 2.3. STARCHES (Continued) II 

B. CHEMICAL IDENTIFICATION REACTIONS 

B.1. FORMULATION OF A MUCILAGE 

8.2. REACTION WITH IODINE 

II · IDENTIFICATION (Continued) ~ 

II 3. TINCTURES AND EXTRACTS II 

A. TLC 

B. CHEMICAL IDENTIFICATION REACTIONS 
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.. TESTS 

II 1. VEGETABLE DRUGS II 

DETECTION OF ADULTERATION WITH OTHER PLANT SP. 

* EXCLUDE NATURALLY OCCURRING TOXIC SUBSTANCES 
E.G. SOME ALKALOIDS, CARDIOTONIC HETEROSIDES, ANTHRONES 

LIMIT POSSIBLE DEGRADATION OF PLANT CONSTITUENTS 

1.1. ADDITIONAL MICROSCOPIC AND/OR CHEMICAL REACTIONS 

1.2. CHROMATOGRAPHIC TESTS 

1.2.1. THIN LAYER CHROMAT9GRAPHY (TCL) (2.2.27} 

SPECIFICATION IS GIVEN CONCERNING: 

(a) THE TYPE OF COATING SUBSTANCE 

E.G. - SUPPORT DESCRIBED IN THE PHARMACOPOEIA UNDER REA
GENTS Vll.1.1. (E.G. SILICAGEL GR) 

PRECOATED PLATE (E.G. SUITABLE SILICAGEL} : CHECK OF 
THE SEPARATING POWER ON ADDITIONAL REFERENCE SOLU
TION 

(b) METHOD OF PREPARATION AND CONCENTRATION OF THE TEST AND 
REFERENCE SOLUTIONS 

E.G. AT LEAST TWO REFERENCE SUBSTANCES OR MARKERS 

(c) METHOD OF APPLICATION (BANDS OR SPOTS} AND THE VOLUME OF THE 
SOLUTIONS TO BE PLACED ON THE PLATE 

(d) COMPOSITION AND VOLUME OF THE MOBILE PHASE (SATURATED CHAM-
BER OR NOT) 

(e) DISTANCE OF DEVELOPMENT 

(f) MODE OF DETECTION 

(g) ASSESSMENT OF THE CHROMATOGRAMS 
PRINCIPAL SPOTS OR BANDS IN RELATION TO THE POSITION OF THE 
REFERENCE SUBSTANCES OR MARKERS (SUBSTANCES ARE NAMED) 
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II * TESTS II 

1 . VEGETABLE DRUGS (Continued) 

1.2.2. GAS-LIQUID CHROMATOGRAPHY (GC) (2.2.28) 

* SPECIFICATION IS GIVEN CONCERNING: 

(a) METHOD OF PREPARATION OF TEST AND REFERENCE SOLUTIONS 

(b) NATURE OF THE STATIONARY PHASE I.E. COMPOSITION AND CONCENTRA
TION OF SUBSTANCE COVERING THE SUPPORT AND THE INERT SUPPORT 
ITSELF, ALSO ANY PRIOR TREATMENT 

(c) TEMPERATURE PROGRAMME AS WELL AS ELUTION PROGRAMME, TEMPE
RATURES OF INJECTION PORT AND DETECTOR, DURATION OF THE CHRO
MATOGRAM 

(d) METHOD OF INJECTION AND INJECTION VOLUME 

(e) METHOD OF DETECTION 

* SOME MONOGRAPHS (E.G. VOLATILE OILS) CONTAIN TYPICAL 
CHROMATOGRAMS : THEY SERVE AS INFORMATION E.G. ON SE
QUENCE OF PEAKS AND ARE NO ANALYTICAL REQUIREMENTS 

1.2.3. LIQUID CHROMATOGRAPHY (LC) (2.2.29) 

SUBTITLE : NAME OF IMPURITIES TO BE DETECTED 

* SPECIFICATION IS GIVEN CONCERNING: 

(a) IDEM AS UNDER GC 

(b) NATURE OF COLUMN MATERIAL, DIMENSIONS, NATURE OF STATIONARY 
PHASE (ALSO PRETREATMENT), COMPOSITION AND FLOW RATE OF MOBILE 
PHASE INCLUDING ELUTION PROGRAMME, COLUMN TEMPERATURE, 
DURATION OF CHROMATOGRAPHY 

(c) METHOD OF INJECTION, INJECTION VOLUME 

(d) METHOD OF DETECTION 

(e) DESCRIPTION OF RESOLUTION TEST 

/\ THE VALIDATION CONDITIONS ARE INDICATED WHENEVER NECESSARY 
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II * TESTS II 

1. VEGETABLE DRUGS (Continued) 

1.3. GENERAL TESTS 

1.3.1. FOREIGN MATTER (2.8.2) 

• 

VEGETABLE DRUGS SHOULD BE FREE FROM MOULDS, INSECTS AND 
OTHER ANIMAL CONTAMINATION 

FOREIGN MATTER IS MATERIAL CONSISTING OF: 

MATTER COMING FROM THE SOURCE PLANT BUT NOT DEFl
NIED AS THE DRUG 

MATTE.A NOT COMING FROM THE SOURCE PLANT AND EITHER 
OF VEGETABLE OR MINERAL ORIGIN 

1.3.2 LOSS ON DRYING (2.2.32) 

* 

* 

* 

DETERMINES THE AMOUNT OF WATER THAT MAY BE ELIMINATED 
UNDER THE STATED CONDITIONS 

E.G. HEATING TO 100-105°, DRYING IN A DESSICATOR OVER P205 

NOT MORE THAN 15.0 PERCENT DETERMINED ON ... (ONLY UPPER 
LIMIT) 

TO BE CARRIED OUT ON THE POWDERED DRUG INDICATING THE 
AMOUNT OF DRUG AND THE SIEVE NUMBER (2.1.4) 

DRUG WITH VOLATILE CONSTITUENTS : DETERMINATION OF WATER 
IS CARRIED OUT INSTEAD OF LOSS ON DRYING (2.2.13) 

1.3.3. TOTAL ASH (2.4.16) 

* MEASURES THE AMOUNT OF MATERIAL REMAINING AFTER IGNITION 

ON THE POWDERED DRUG ; IF NECESSARY, STATE THE. SIEVE 
NUMBER 

E.G. NOT MORE THAN 16.0 PERCENT 
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1.3. GENERAL TESTS (Continued) 

1.3.4. ASH INSOLUBLE IN HYDROCHLORIC ACID (2.8.1) 

* MEASURES THE PRESENCE OF SILICA, ESPECIALLY SAND AND SILICE
OUS EARTH 

E.G. NOT MORE THAN 4.0 PERCENT 

1.3.5. MICROBIAL CONTAMINATION 

A. HERBAL REMEDIES TO WHICH BOILING WATER IS ADDED BEFORE USE 

* TOTAL VIABLE COUNT (2.6.12) : NOT MORE THAN 107 AEROBIC 
BACTERIA AND NOT MORE THAN 105 FUNGI PER GR OR PER ML 

* NOT MORE THAN 1r/ E.COLI PER GR OR PER ML 
(2.6.13), (USING SUITABLE DILUTIONS) 

B. OTHER HERBAL REMEDIES 

* 

* 

TOTAL VIABLE AEROBIC COUNT (2.6.12) : NOT MORE THAN 105 

AEROBIC BACTERIA AND NOT MORE THAN 104 FUNGI PER GR 
OR PER ML 

NOT MORE THAN 103 ENTEROBACTERIA AND CERTAIN OTHER 
GRAM NEGATIVE BACTERIA PER GR OR PER ML 

ABSENCE OF E.COLI (1.0 G), (2.6.13) 

ABSENCE OF SALMONELLA (10.0 G), (2.6.13) 

1.3.6. MINERAL RESIDUES 

* 

* 

* 

* 

* 

HEAVY METALS (2.4.8) 
INCLUDING ALL THE NON-VOLATILE METALS : RESULTS EXPRESSED 
AS LEAD : NOT MORE THAN 10 PPM 

ARSENIC (2.4.2} : NOT MORE THAN 1 O PPM 

PROPOSAL : Cd : MAX 0.3 PPM ; Hg : MAX 0.3 PPM 
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1.3. GENERAL TESTS (Continued) 

1.3.7. PESTICIDE RESIDUES IN VEGETABLE DRUGS (2.8.13) 

DEFINITION : FOR THE PURPOSES OF THE PHARMACOPOEIA, A PESTICIDE 

IS ANY SUBSTANCE OR MIXTURE OF SUBSTANCES INTENDED FOR PRE

VENTING, DESTROYING OR CONTROLLING ANY PEST, UNWANTED SPECIES 

OF PLANTS OR ANIMALS CAUSING HARM DURING OR OTHERWISE INTERFE

RING WITH THE PRODUCTION, PROCESSING, STORAGE, TRANSPORT OR 

MARKETING OF VEGETABLE DRUGS. THE ITEM INCLUDES SUBSTANCES 

INTENDED FOR USE AS GROWTH-REGULATORS, DEFOLIANTS, DESICCANTS 

OR ANY SUBSTANCE APPLIED TO CROPS EITHER BEFORE OR AFTER 

HARVEST TO PROTECT THE COMMODITY FROM DETERIORATION DURING 

STORAGE AND TRANSPORT 



SUBSTANCE LIMIT (in mg/kg) 

ALACHLOR 0.02 

ALDRIN AND DIELDRIN (SUM OF) 0.05 

AZINPHOS-METHYL 1.0 

BROMOPROPYLA TE 3.0 

CHLORDANE (SUM OF CIS, TRAN$ AND OXYCHLORDANE) 0.05 

CHLORFENVINPHOS 0.5 

CHLORPYRIFOS 0.2 

CHLORPYRIFOS-METHYL 0.1 

CYPERMETHRIN (AND ISOMERS) 1.0 

DDT (SUM OF p,p~DDT, o-p~DDE and p,p~TDE) 1.0 

DEL TAMETHRIN 0.5 

DIAZINON 0.5 

DICHLORVOS 1.0 

DITHIOCARBAMATES (as CS~. 2.0 

ENDOSULFAN (SUM OF ISOMERS AND ENDOSULFAN SULPHATE) 3.0 

ENDRIN 0.01 

ETH ION 2.0 

FENITROTHION 0.5 

FENVALERATE 1.5 

FON OF OS 0.05 

HEPTACHLOR (SUM OF HEPTACHLOR AND HEPTACHLOR- 0.02 
EPOXIDE) 

HEXACHLORBENZENE 0.1 

HEXACHLORCYCLOHEXANE-ISOMERS (OTHER THAN y) 0.3 

LINDANE (y-HEXACHLORCYCLOHEXANE) 0.6 

MALATHION 1.0 

METHIDATHION 0.2 

PARATHION 0.5 

PARATHION-METHYL 0.2 

PERMETHRIN 1.0 

PHOSALONE 0.01 

PIPERONYL BUTOXIDE 3.0 

PIRIMIPHOS-METHYL 4.0 

PYRETHRINS (SUM OF) 3.0 

QUINTOZENE (SUM OF QUINTOZENE, PENTACHLOAOANALINE 1.0 
AND METHYLPENTACHLORPHENYLSULPHIDE) 
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TESTS 

I! 1. VEGETABLE DRUGS (Continued) II 

1.3. GENERAL TESTS (Continued) 

1.3.8. AFLATOXINS (PROPOSAL} 

LESS THAN 5 PPB AFLA TOXIN B, 

* LESS THAN 10 PPB TOTAL AFLA TOXINS 

1.3.9. RADIOACTIVE CONTAMINATION (PROPOSAL) 

LESS THAN 600 Bq/Kg (16.2 nCi/Kg) Cs-134 AND Cs-137 

1.4. SPECIFIC TESTS 

SWELLING INDEX (2.8.4) 

BITIERNESS VALUE 

HAEMOL YTICAL INDEX 

TEST FOR SPECIFIC IMPURITIES KNOWN TO BE USED TO ADUL TERA
TE THE VEGETABLE DRUG ANALYSED 
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TESTS 

2. PLANT RAW MATERIALS OBTAINED AFTER TREATMEN 

2.1. VO 

1. CHROMATOGRAPHIC METHODS 

* GAS CHROMATOGRAPHY (GC) (2.2.28) 
THE DESCRIPTION OF THE CHROMATOGRAM SPECIFIES THE COM
POSITION OF THE VOLATILE OIL AND INDICATES THE RELATIVE 
CONTENTS OF THE PRINCIPAL CONSTITUENTS 

EX. ANISE OIL 
DETERMINE FOR EACH OF THESE SIX COMPONENTS, USING 
THE CHROMATOGRAM OBTAINED WITH THE TEST SOLUTION, 
THE AREA OF THE PEAK AS A PERCENTAGE OF THE AREA OF 
ALL PEAKS EXCEPT THE PEAK CORRESPONDING TO HEXANE 
THE PERCENTAGES RANGE BETWEEN THE FOLLOWING 
VALUES: 

LINALOL 
ESTRAGOLE 
a-TERPINEOL 
CIS-ANETHOLE 
TRANS-AN ETH OLE 
ANISIC ALDEHYDE 

0.1 TO 1.5 PERCENT 
0.5 TO 6.0 PERCENT 
0.1 TO 1.5 PERCENT 
LESS THAN 0.5 PERCENT 
84 TO 93 PERCENT 
0.1 TO 3.5 PERCENT 

THE VALIDATION CONDITIONS ARE INDICATED WHENEVER 
NECESSARY 

2. GENERAL TESTS 

3. SPECIFIC TESTS 

FREEZING POINT (2.2.18) 
ANGLE OF OPTICAL ROTATION (2.2.7) 
RELATIVE DENSITY (2.2.5) 
REFRACTIVE INDEX (2.2.6) 
ACID VALUE (2.5.1) 
SOLUBILITY IN ALCOHOL (2.8.10) 
FOREIGN ESTERS (2.8.6) 
FATTY OILS AND RESINIFIED ESSENTIAL OILS (2.8.7) 
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II· TESTS II 
2. PLANT RAW MATERIALS OBTAINED AFTER TREATMENT (Continued) 

II 2.2. BALSAMS, GUMS AND RESINS II 
1. CHROMATOGRAPHIC TESTS 

2. GENERAL TESTS 

3. SPECIFIC TESTS 

ll 2.3. 

1. 

2. 

3. 

1. 

2. 

3. 

SWELLING INDEX (2.8.4) 
SAPONIFICATION VALUE (2.5.6) 
INSOLUBLE MATTER : SPECIFICATIONS ON THE QUANTITY OF THE 
DRUG, THE TYPE AND QUANTITY OF SOLVENT, THE EXTRACTION 
PROCEDURE, JHE METHOD FOR DRYING OF THE EXTRACTS AND 
THE MAXIMUM VALUE OF THE MASS OF THE RESIDUE 
PH (2.9.17) 
FLOW TIME (2.2.8) 
VISCOSITY (2.2.5) 
RELATIVE DENSITY 

STARCHES II 

GENERAL TESTS 

SPECIFIC TESTS 

ACIDITY 
OXIDIZING SUBSTANCES 
SULFUR DIOXYDE 
GLUTEN 

TINCTURES AND EXTRACTS 

CHROMATOGRAPHIC TESTS 

GENERAL TESTS 

SPECIFIC TESTS 

RELATIVE DENSITY (2.2.5) 
ETHANOL CONTENT (2.9.10) 
METHANOL AND 2-PROPANOL CONTENTS (2.9.11) 
DRY RESIDUE 
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* 

* 

* 

ASSAY ~ 
ESSENTIAL PART OF ALL MONOGRAPHS UNLESS : 

ALL THE FORESEEN IMPURITIES CAN BE DETECTED AND LIMITED 
WITH SUFFICIENT PRECISION 
CERTAIN QUANTITATIVE TESTS, SIMILAR TO ASSAYS, ARE CARRIED 
OUT WITH SUFFICIENT PRECISION (SPECIFIC OPTICAL ROTATION, 
SPECIFIC ABSORBANCE, SWEWNG INDEX, DETERMINATION OF 
ESSENTIAL OILS ... ) 

EVERY ASSAY METHOD PROPOSED MUST BE VALIDATED. A VALIDATION 
DOCUMENT SHOULD BE PRODUCED IN WHICH THE FOLLOWING INFORMA
TION IS GIVEN: 

1. SELECTIVITY AND/OR SPECIFICITY OF THE METHOD 

2. EVIDENCE OF LINEARITY IN THE RANGE 70% TO 130% OF THE PRES
CRIBED QUANTl'TY (EXCEPT FOR TITRATIONS) 

3. REPEATIBIUTY WITH TABLE CONTAINING INDIVIDUAL RESULTS, MEAN, 
RELATIVE STANDARD DEVIATION AND RANGE 

4. REPRODUCIBILITY WITH TABLE CONTAINING INDIVIDUAL RESULTS, 
MEAN AND RANGE 

5. ACCURACY 

METHODS OF ASSAYS 

1. SPECTROPHOTOMETRIC ASSAYS IN THE UV OR VISIBLE RANGE: 
DIRECT MEASUREMENT: 
E.G. CINCHONA ALKALOIDS 
MEASUREMENT AFTER A COLOUR REACTION 

2. VOLUMETRIC ASSAYS 
ACIDIMETRY AND ALKALIMETRY 
E.G. ALKALOIDS, AROMATIC ACIDS 
NON-AQUEOUS TITRATIONS 
E.G. NEUTRAL ALKALOIDS 

3. CHROMATOGRAPHIC ASSAYS 
GAS-LIQUID CHROMATOGRAPHY (GC) 
E.G. VOLATILE OILS 
LIQUID CHROMATOGRAPHY (LC) 
E.G. OPIUM 

4. DETERMINATION OF ESSENTIAL OILS IN VEGETABLE DRUGS (2.8.12) 
STEAM DISTILLATION IN A SPECIAL APPARATUS IN STANDARDISED 
CONDITIONS 
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II * STORAGE II 

NO OFFICIAL REQUIREMENTS 

NECESSARY TO GUARANTEE, DURING STORAGE, THE QUALITY OF A DRUG 
INCLUDED IN THE PHARMACOPOEIA 

II 1. VEGETABLE DRUGS II 

GENERALLY THE WORDING "STORE IN A WELL-CLOSED CONTAINER 
PROTECTED FROM LIGHT" 

2. PLANT RAW MATERIALS OBTAINED AFTER TREATMENT 

II 2.1. VOLATILE OILS II : 

"STORE IN A WELL-FILLED, AIRTIGHT CONTAINER, PROTECTED FROM LIGHT 
AND HEAT" 
DO NOT MIX VOLATILE OILS FROM DIFFERENT BATCHES 

2.2. BALSAMS, RESINS, GUMS 

"STORE IN A WELL-CLOSED CONTAINER" 
"STORE IN A WELL-CLOSED CONTAINER PROTECTED FROM LIGHT" (BAL
SAMS) 

II 2.3. STARCHES II 

"STORE IN A WELL-CLOSED CONTAINER" 

3. TINCTURES AND EXTRACTS 

"STORE IN AN AIRTIGHT CONTAINER, PROTECTED FROM LIGHT" 



PHARMACOPOEIAL MONOGRAPHS ON VEGETABLE DRUGS (20) 

II · LABELLING II 
• NOT EXHAUSTIVE 

• MANDATORY STATEMENTS OR RECOMMENDATIONS 

II TINCTURES AND EXTRACTS II 

THE LABEL ON THE CONTAINER STATES : 

II TINCTURES II 

THE VEGETABLE OR ANIMAL MATTER USED 

WHERE APPLIC~BLE, THAT FRESH VEGETABLE OR ANIMAL MATTER 
WAS USED 

THE CONCENTRATION OF ETHANOL USED FOR THE PREPARATION 

THE CONCENTRATION OF ETHANOL IN THE FINAL TINCTURE 

THE CONTENT OF ACTIVE PRINCIPAL AND/OR THE RATIO OF THE 
STARTING MATERIAL TO EXTRACTION FLUID AND OF STARTING 
MATERIAL TO FINAL TINCTURE 

EXTRACTS (LIQUID, SOFT, D 

WHERE APPLICABLE, THE NAME AND AMOUNT OF THE INERT MATE
RIAL USED 

THE VEGETABLE OR ANIMAL MATTER USED 

WHERE APPLICABLE, THAT FRESH VEGETABLE OR ANIMAL MATTER 
WAS USED 

THE NAME AND CONCENTRATION OF THE SOLVENT USED FOR THE 
PREPARATION 

WHERE APPLICABLE, THE CONCENTRATION OF ETHANOL IN THE 
FINAL EXTRACT 

THE CONTENT OF ACTIVE PRINCIPLE AND/OR THE RATIO OF THE 
STARTING MATERIAL TO FINAL DRY EXTRACT 

WHERE APPLICABLE, THE NAME AND CONCENTRATION OF ANY 
ADDED PRESERVATIVE 
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II ANALYTICAL VALIDATION II 

TEST PROCEDURE 

THE TOTAL OPERATION NECESSARY TO PERFORM THE ANALYSIS OF AN 
ANALYTE : PREPARATION OF THE SAMPLE, OF THE REFERENCE MATERIAL, 
OF THE REAGENTS, USE OF THE APPARATUS, CALIBRATION CURVE, FORMU· 
LAE FOR THE CALCULATION, NUMBER OF REPLICATES AND OPERATING 
PROCEDURE FOR THE REPLICATES ETC ... 

TYPE OF TEST PROCEDURES IDENTIFICATION TEST ASSAY 

VALIDATION CHARACTERISTICS QUANT!- LIMIT CONTENT 
TATIVE TESTS POTENCY 

SPECIFICITY YES YES YES YES 

ACCURACY NO YES YES/NO YES 

PRECISION NO YES NO YES 

LIMIT OF DETECTION NO NO YES NO 

LIMIT OF QUANTITATION NO YES NO NO 

LINEARITY NO YES NO YES 

VALIDATION IS NECESSARY NOT ONLY FOR FULFILLING GOVERNMENTAL 
REGULATIONS, INDEED IT IS A VITAL TASK IN SERIOUS ANALYTICAL LABORA
TORIES 

SPECIFICTY 

IDENTIFICATION : TO ENSURE THE IDENTITY OF AN ANALYTE 

TESTS : TO ENSURE THAT ALL THE TEST PROCEDURES PERFORMED 
ALLOW AN EVALUATION OF THE CONTENT OF IMPURITIES OF AN 
ANALYTE 

ASSAY : TO ENSURE THAT THE SIGNAL MEASURED WITH THE TEST 
PROCEDURE COMES ONLY FROM THE SUBSTANCE BEING ANALYSED 
I.E. NO INTERFERENCES FROM DEGRADATION PRODUCTS AND/OR 
IMPURTIES 
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~ ANALYTICAL VALIDATION (Continued} ~ 

~ACCURACY I 
THE CLOSENESS OF AGREEMENT BETWEEN THE •TRUE VALUE" AND THE 
MEASURED VALUE. IN PRACTICE IT EXPRESSED THE CLOSENESS OF AGREE
MENT BETWEEN THE VALUE WHICH IS ACCEPTED E.G. IN-HOUSE STANDARD, 
INTERNATIONAL STANDARD AND THE VALUE FOUND (MEAN VALUE) OBTAI
NED BY APPL YING THE TEST PROCEDURE A NUMBER OF TIMES 

(-INDICATION OF SYSTEMATIC ERRORS) 

PRECISION 

THE CLOSENESS OF AGREEMENT BETWEEN A SERIES OF MEASUREMENTS 
OBTAINED FROM MULTIPLE SAMPLING OF THE SAME HOMOGENEOUS 
SAMPLE UNDER PRESCRIBED CONDITIONS 

(-INDICATION OF RANDOM ERROR) 

ll REPEATIBILITY ~ 
EXPRESSES THE PRECISION UNDER IDENTICAL CONDITIONS 

I.E. SAME ANALYST, SAME APPARATUS. SHORT INTERVAL OF TIME, 
IDENTICAL REAGENTS 

II REPRODUCIBILITY II 
EXPRESSES THE PRECISION UNDER DIFFERENT CONDITIONS 

E.G. LABORATORIES, REAGENTS FROM DIFFERENT SOURCES, ANALYSTS, 
DAYS, APPARATUS FROM DIFFERENT MANUFACTURERS 

THE RESULTS SHOULD BE EXPRESSED AS RESPECTIVELY REPEATIBILITY 
AND REPRODUCIBILITY STANDARD DEVIATION, COEFFICIENT OF VARIATION 
(RELATIVE STANDARD DEVIATION) AND THE CONFIDENCE INTERVAL OF THE 
MEAN VALUE (n > 6 ; a = 0.05 or P = 95%) 
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ANALYTICAL VALIDATION (Continued) 

II LIMIT OF DETECTION (LOO) ~ 
THE LOWEST AMOUNT OF ANAL YTE IN A SAMPLE WHICH CAN BE DETECTED 
BUT NOT QUANTITATED AS AN EXACT VALUE 

- MOSTLY A PARAMETER OF LIMIT TESTS 

II LIMIT OF QUANTITATION (LOO) ~ 
THE LOWEST AMOUNT OF AN ANAL YTE IN A SAMPLE WHICH CAN BE OUAN
TITATIVEL Y DETERMINED WITH ACCEPTABLE PRECISION AND ACCURACY 
UNDER THE STATED EXPERIMENTAL CONDITIONS 

I LINEARITY I-
THE ABILITY (WITHIN A GIVEN RANGE) TO OBTAIN TEST RESULTS (AFTER 
CORRECTION FOR ANY BLANK VALUE) DIRECTLY PROPORTIONAL TO THE 
CONCENTRATION (AMOUNT) OF ANAL YTE IN THE SAMPLE 

II RANGE II 

THE INTERVAL BETWEEN THE UPPER AND LOWER LEVELS OF ANALYTE 
(INCLUDING THESE LEVELS) FOR WHICH THE PROCEDURE HAS BEEN 
DEMONSTRATED AS SUITABLE WITH PRECISION, ACCURACY AND LINEARITY 
USING THE METHOD AS WRITIEN 

II SENSITIVITY II 

CAPACITY OF THE TEST PROCEDURE TO RECORD SMALL VARIATIONS 

- USUALLY EXPRESSED AS THE SLOPE OF THE CALIBRATION CURVE 
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GOOD MANUFACTURING PRACTICE (GMP) 
Comments and proposals for revision 

The group reviewed existing provisions in the Good Manufacturing Practice guide, in particular 
Annex 7 on the Manufacture of Herbal Medicinal Products. It confirmed the appropriateness of this 
guidance, though a few minor changes are suggested as follows: 

Principle 

- The group indicated that a consistent quality of herbal drugs may need more detailed definitions of 
aspects of agricultural production. The selection of seeds, conditions of cultivation and harvesting 
represent an important aspect in producing a reproducible quality of herbal drugs. Ongoing 
discussions on Good Agricultural Practices (G.A.P) for medicinal plants should be monitored and 
cross-references should be included as soon as a consensus on G.A.P is obtained. 

Documentation 

- The group indicated that "startipg material" could be a medicinal plant, a herbal drug or a herbal 
drug preparation. A clear distinction should be made between these starting materials. In the case 
where, for example, a herbal drug preparation is the starting material, there is a need to go back to the 
source material and to obtain the data on the source of the plant. In those cases where such data are 
lacking the applicant has to justify why these data cannot be obtained. It was indicated that in those 
cases additional specifications on possible contamination are required. Some Member States' 
representatives reported on the difficulties they encounter in obtaining information on the origin of 
plants and production conditions. 

- The group agreed that water content should be included in the list of specifications to be provided 
for products such as medicinal plants and herbal drugs. Such a specification is not necessary for 
essential oils, fatty oils and resins. 

- It was suggested to amend the seventh indent of the specifications for medicinal crude plants as 
follows: "assay of constituents of known therapeutic activity if identified, or where appropriate of 
markers" (instead of "assay, where appropriate, of constituents of known therapeutic activity or of 
markers"). 

- The group examined the issue of pesticide contamination and the European Pharmacopoeia 
representative reminded participants of the general method to test pesticide residues which provides a 
list of pesticides and their maximum limits and information on the methods of testing. Therefore it was 
suggested to add in the text "in accordance with European Pharmacopoeia methods" after "methods 
suitable to detennine possible pesticide contamination and limits accepted" (eighth indent). The group 
underlined the need for a general monograph on herbal drugs in the European Pharmacopoeia because 
harmonised criteria for limits for toxic metals and mycotoxins are still lacking. 

Sampling 

- It was indicated that a reference sample of the plant material will be necessary in those cases where 
the plant is not well known in Europe, for example, herbal drugs coming from Asia. Samples of plant 
material are particular necessary if powders are used. 
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PROPOSALS FOR REVISION OF NOTE FOR GUIDANCE "QUALITY OF HERBAL 
REMEDIES" (NOVEMBER 1988) 

Note for Guidance "Quality of Herbal Medicinal Products" (July 1998) 

Note for Guidance concerning the application of Part 2 of the Annex to Directive 75/318/EEC, as 
amended. The special problems of herbal medicinal producJs and the differences between medicinal 
products containing chemically defined active substances are described in this Note for Guidance<·>. 

This Note for Guidance should be read in conjunction wilh the Annex 7 "ManufacJure of Herbal 
Medicinal Products" of Good Manufacturing Practice (GMP) for medicinal products; GMP 
recommendations should he respected. 

Consistent quality for products of herbal origin can only be assured if the starting materials are 
defined in a rigorous and detailed manner including especially the specific botanical identification of 
the plant material used. It is also important to know the geographical source and the conditions under 
which the herbal drug is obtained to ensure material of consistent quality. 

Reference substances used in the control of all stages of the manufacturing process should be 
specified. 

A. QUALITATIVE AND QUANTITATIVE PARTICULARS OF THEACT/l"E SUBSTANCE(S) OFA HERBAL 
MEDICINAL PRODUCT 

1) In the case of a herbal drug or of a herbal drug preparation consisting of reduced, comminuted 
or powdered herbal drugs 

either (i) the native quantity of a herbal drug or of a herbal drug preparation shall be stated if 
constituents with known therapeutic activity are unknown 

or (ii) the native quantity of a herbal drug or of a herbal drug preparation shall be given as 
a range corresponding to a defined quantity of constituents with known therapeutic 
activity. 

EXAMPLE 

i) Active substance 

Name 
Valerianae radix 

Other substance(.,) 
Name 

ii) Active substance 

Name 
Sennae folium 

Other substance(s) 
Name 

Quantity c••> 
900mg 

Quantity 
415-500 mg, corresponding to 12.5 mg of 
hydroxyanthracene glycosidcs, calculated as Sennoside B. 

(") In this Note for Guidance, the sequence used is designed to relate directly to Part 2 of tl1e Annex to Directive 
7 5/318/EEC, as amended. 

<""l The quantity indicated refers to the specifications provided in the documentation. 
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2) In the case of a herbal drug preparation produced by steps which exceed comminution and 
reduction, the nature and concentration of the solvent and the physical state of the extract have 
to be given. Furthermore the following has to be indicated: 

either (i) the equivalent quantity x - y <'J, or the ratio a - b: l'°J of the herbal drug to the herbal 
drug preparation shall be stated if constituents with known therapeutic activity are 
unknown (this docs not apply to fatty or essential oils). 

or (ii) if the constituents with known therapeutic activity are known, the quantity of the 
herbal drug preparation may be given as a range corresponding to a defined quantity of 
these constituents (see example). 

The composition of any solvent or solvent mixture and the physical state of the extract must be 
indicated. 

If any other substance is added during the manufacture of the herbal drug preparation to adjust the 
herbal drug preparation to a defined content of constituents with known therapeutic activity, or for 
any other purpose, the added substance must be mentioned as an "other substance" and the genuine 
extract as the "active substance". 

EXAf.APLE 

i) Active substance 

or 

Name 
Valerianae radix 
dry extract ethanolic 60% (VIJ1 
(a - b: 1) 
or 
Valerianae radix 
dry extract ethanolic 60% (VIJ1 

Other suhstance(r;) 
Name 

ii) Active substance 

Name 
Sennae folium 
dry extract cthanolic 60% (VIJ1 
(a - b: 1) 

Other substance(s) 
Name 

Quantity 
125 mg 

125 mg 
equivalent to x - y mg Valeriane radix 

Quantity 
50-65 mg, corresponding to 12.5 mg of 
hydroxyanthracene glycosides, calculated as 
Sennoside B 

B. DESCRIPTION OF THE METHOD OF PREPARATION 

The manufacturing process within the meaning of this section is the preparation of the finished 
product from herbal drug(s) or herbal drug preparation(s). The description should include details of 
the process together with the controls exercised. This section should be in accordance with the 
"Note for Guidance on Manufacture of the finished dosage form" (CPMP/QWP/486195). If herbal 

<"> 'a' and 'b' or 'x' and 'y' have to be justified by the applicant 
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drug preparations are the starting material, the manufacture of the herbal drug preparations and their 
controls do not belong under this section but under section C. 

C. CONTROL OF STARTING MATERIALS 

1) Control of the herbal drug and of herbal drug preparations 

• Control of the herbal drug 

A comprehensive specification for each herbal drug must be submitted, even if the starting material is 
a herbal drug preparation. This also applies ifthe applicant is not the manufacturer of the preparation. 
In the case of fatty or essential oils used as active substances of herbal medidnal products, a 
specification for the herbal drug is required unless fully justified. The scientific name of the parent 
plant and its part(s) have to be stated. 

If no monograph for the herbal drug is given in a Phannacopoeia referred to in Directive 75/318/EEC, 
Annex 1, a comprehensive specification on the herbal drug must be supplied and should be set out in 
the same way where practicable, as the monographs on herbal drugs in the European Phannacopoeia. 
This should include the botanical name and authority and the common name if used for labelling 
purposes. Information on the site. of collection, the time of harvesting and stage of growth, treatment 
during growth with pesticides etc:, and drying and storage conditions should be included if possible. 
The comprehensive specification should be established on the basis of recent scientific data. In the 
case of herbal drugs with constituents of known therapeutic activity, assays of their content (with test 
procedure) are required. The content :must be included as a range, so as to ensure reproducibility of the 
quality of the finished product. In the case of herbal drugs where constituents of known therapeutic 
activity are not known, assays of marker substances (with test procedure) are required. The choice 
of markers should be justified. 

As a general rule, herbal drugs must be tested for microbiological quality and for residues of 
pesticides and fumigation agents, toxic metals, likely contaminants and adulterants, etc., unless 
otherwise justified. Radioactivity should be tested if there are reasons for concerns. Specifications 
and descriptions of the analytical procedures must be submitted, together with the limits applied. 
Analytical procedures not given in a Pharmacopoeia should be validated in accordance with the 
/CH guideline "Validation of analytical procedures: methodology" (CPMPIICH/281195). 

Reference samples of the herbal drugs must be available for use in comparative tests e.g. macro and 
microscopic examination, chromatography etc. 

• Control of herbal drug preparations 

If the herbal medicinal product contains not the herbal drug itself but a preparation, the 
comprehensive specification on the herbal drug must be followed by a description and validation of 
the manufacturing process for the herbal drug preparation. The information may be supplied either as 
part of the marketing authorisation application or using the European Drug Master File procedure. 
If the latter is chosen the documentation should be submitted in accordance with the Note for 
Guidance "European Drug Master File Procedure/or Active Substances" (Eudra/Q/931014). 

For each herbal drug preparation, a comprehensive specification must be submitted. This must be 
established on the basis of recent scientific data and must give particulars of the characteristics, 
identification tests and purity tests. This has to be done e.g. by different appropriate chromatographic 
methods. If deemed necessary by the results of the analysis of the starting material, tests on 
microbiological quality, residues of pesticides, fumigation agents, solvents and toxic metals have to be 
carried out. Radioactivity should be tested if there are reasons for concerns. Quantitative 
determination (assay) of markers or of substances with known therapeutic activity is required. The 
content must be indicated with the lowest possible tolerance. The test methods must be described in 
detail. 

EMEA/adhocHMPWG/l 14/98 4/15 
~EMEA 1998 



If preparations from herbal drugs with constituents of known therapeutic activity are standardised (i.e. 
adjusted to a defined content of constituents with known therapeutic activity) it must be stated how 
such standardisation is achieved. If another substance is used for this purpose, it is necessary to 
specify as a range the quantity that can be added. 

2) Control of excipienls 

Excipients including those added during the manufacture of the herbal drug preparations should 
be described according to the "Note for Guidance on Excipienls in tire dossier for application for 
marketing authorisation of a medicinal product" (Eudra/Q/911015). 

D. CONTROL TEsTS CARRIED Our AT AN lNTERMEDIA TE STAGE OF THE MANUFACTURING 

PROCESS OF THE FINISHED PRODUCT 

Details of all control tests with details of test procedures and limits applied at any intermediate stages 
of the manufacturing processes are required, especially if these tests cannot be done in the finished 
product. 

E. CONTROL TEsTS ON THE FINISHED PRODUCT 

This section should be in accordam;e with the "Note/or Guidance on Specifications and control 
tests on the finished product" (Eudra/Q/911020) and the analytical procedures should be validated 
according to the ICH guideline "Validation of analytical procedures: methodology" 
(CPMPIICH/28119 5). 

The control tests on the finished product must be such as to allow the qualitative and quantitative 
determination of the composition of the active substances and a specification has to be given which 
may be done by using markers if constituents with known therapeutic activity are unknown. In the 
case of herbal drugs or herbal drug preparations with constituents of known therapeutic activity, these 
constituents must also be specified and quantitatively determined. 

If a herbal medicinal product contains several herbal drugs or preparations of several herbal drugs 
and if it is not possible to perform a quantitative determination of each active substance, the 
determination may be carried out jointly for several active substances. The need for this procedure 
must be justified. 

The criteria given by the European Pharmacopoeia to ensure the microbiological quality should be 
applied unless justified. 

F. ST ABILITY TESTS 

This section should be in accordance with the "Note/or Guidance on Stability testing of new active 
substances and medicinal products" (Eudra/Q/921021) and the "Note for Guidance on stability 
testing of existing active substances and related finished products" (CPMP/QWP/556196). 
Since the herbal drug or herbal drug preparation in its entirety is regarded as the active substance, a 
mere determination of the stability of the constituents with known therapeutic activity will not suffice. 
It must also be shown, as far as possible e.g. by means of appropriate fingerprint chromatograms, that 
other substances present in the herbal drug or in the herbal drug preparation arc likewise stable and 
that their proportional content remains constant. 

If a herbal medicinal product contains several herbal drugs or preparations of several herbal drugs 
and if it is not possible to determine the stability of each active substance, the stability of the 
medicinal product should be determined by appropriate fingerprint chromatograms, appropriate 
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overall methods of assay and physical and sensory tests or other appropriate tests. The 
appropriaJeness of the tests shall be justified by the applicant. 

In the case of herbal drug preparations containing constituents with known therapeutic activity, tile 
limit should be ± 5% of the initial assay value unless justified. In the case of constituents without 
known therapeutic activity, a limit of ±10% of the initial assay value can be accepted if justified by 
the applicant. These criteria shall apply to the stability testing of active substances in like manner. 
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ANNEX 

GLOSSARY 

Herbal medicinal products are medicinal products containing as active substances exclusively herbal 
drugs or herbal drug preparations. 

Herbal drugs are plants<") or part of plants in an unprocessed state, which are used for a medicinal 
or pharmaceutical purpose. A herbal drug or a preparation thereof is regarded as one active 
substance in its entirety whether or not the constituents with therapeutic activity are known. 

Herbal drug preparations are comminuted or powdered herbal drugs, extracts, tinctures, fatty or 
essential oils, expressed juices, processed resins or gums, etc ... prepared from herbal drugs, and 
preparations whose production involves a fractionation, purification or concentration process. 
However, chemically defined isolated constituents or their mixture are not herbal drug preparations. 
Other components such as solvents, diluents, preservatives may form part of herbal drug preparations. 
These components must be declar.ed. 

Constituents with known therapeutic act1v1ty are chemically defined substances or groups of 
substances which are generally accepted to contribute substantially to the therapeutic activity of a 
herbal drug or of a preparation. · 

Markers are chemically defined constituents of a herbal drug which are of interest for control 
purposes independent of whether they have any therapeutic activity or not. Markers may serve to 
calculate the quantity of herbal drug or preparation in the finished product if that marker has been 
quantitatively determined in the herbal drug or preparation when the starting materials were tested. 

Standardisation(**) means adjusting the herbal drug preparation to a defined content of a 
constituent or a group of substances with known therapeutic activity respectively by adding 
excipients or by mixing herbal drugs or herbal drug preparations (e.g. standardised exJractfrom the 
European Pharmacopoeia). 

'"-- c•J Thallophytes, especially lichens, higher fungi and algae, are included in like manner 
c••) In some Member States the expression "standardisation" is used on a national level to describe 

all measures which are taken during the manufacturing process and quality control leading to a 
reproducible quality 
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PROPOSAL FOR NEW GUIDANCE 

"Non-clinical testing of herbal drug preparations 
with long-term marketing experience" 

Guidance to facilitate mutual recognition and use of bibliographic data 

INTRODUCTION 

Article 4 point 8 a) ii) of Council Directive 65/65/EEC makes it clear that the applicant shall not be 
required to provide the results of pharmacological and toxicological tests if he can demonstrate by 
detailed reference to published scientific literature presented in accordance with the second paragraph 
of Article 1 of Council Directive 75/318/EEC that the constituent(s) of the medicinal product have a 
well-established medicinal use, with recognised efficacy and an acceptable level of safety. This 
regulation in no way relaxes the requirements of proof of safety set out by the Annex to Council 
Directive 75/318/EEC. All aspects must be covered by appropriate bibliographic data and the expert 
report. 
Published non-clinical tests for well-established herbal drug preparations are often incomplete or not 
in accordance with today's state of the art. Well-presented clinical experience (with regard to the time 
and extent of use in humans) as well as post-marketing experience gained by wide spread use in 
humans contribute to the avoidan~e of unnecessary tests in animals. Protection of animals should be 
taken into consideration when requesting non-clinical testing of well-established herbal drug 
preparations (86/609/EEC). Studies that do not agree with the current state of the art (e.g. GLP
conformity), should be judged for. credibility; subsequent demands that could lead to a "blind" 
repetition of animal experiments should be avoided. In particular, it should be assessed whether the 
observed effects in animals studies would modify the benefit/risk assessment and would lead to a 
negative decision for the granting of a Marketing Authorisation. 

In cases of reasonable suspicion, additional appropriate non-clinical tests can be requested. 

NON-CLINICAL TESTING 

Where there is sufficient experience available in humans, single dose and repeated dose toxicity, 
immunotoxicity as well as local tolerance testing of well-established herbal drug preparations is not 
necessary. Likewise, pharmacological tests including safety pharmacology and pharmacokinetics are 
not necessary. The expert report must address these aspects and give the grounds why the documented 
medical experience justifies a safe use of the herbal drug preparation. 

Non-clinical testing of well-established herbal drug preparations should be directed towards the study 
of effects that are difficult, even impossible to detect clinically. These effects would include toxicity to 
reproduction, genotoxicity and carcinogenicity. 

Reproductive toxicological investigations regarding fertility are generally not necessary, insofar as 
there arc no grounds for suspicion that would necessitate testing. 

The reproductive toxicological potential with regard to embryo-foetal and peri-post-natal development 
is to be clarified. Reproductive toxicity data are available for many old substances, however, these 
data arc often not reliable. A repetition of the tests is only justified in cases in which the significance 
of the results is not clear and there are grounds for suspicion. Reproductive toxicological tests in 
animals arc not necessary if one of the following criteria is fulfilled: 

• Results from epidemiological data of adequate power or post-marketing safety studies are available. 

• Results from investigations in pregnant women and neonates are present. 

• The medicinal product is not intended to be used in women of child-bearing age or during 
pregnancy and lactation. 
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The clinical Expert Report should justify the distinction made between women of child-bearing age 
and pregnancy. 

The genotoxic potential of herbal drug preparations should be clarified. 

A repetition of the studies is only required in cases in which the significance of the results is unclear or 
they yield grounds for suspicion. Positive findings for one herbal drug preparation or for substances 
from one chemical class can frequently be extrapolated to another herbal drug preparation without 
necessitating further testing. 

It is reconunended to first perform in vitro tests for substances in which the genotoxicity tests are 
insufficient. Substances with negative results in vitro also exhibit negative results in vivo in the 
majority of cases. In cases in which positive results in vitro are present, these are to be clarified by 
way of appropriate investigations, mainly in vivo. (CPMP Note for Guidance on genotoxicity: a 
standard battery for genotoxicity testing of pharmaceuticals (CPMP/ICH/174/95), CPMP Note for 
Guidance on gcnotoxicity: guidance on specific aspects of regulatory genotoxicity tests for 
pharmaceuticals (CPMP/ICH/141/95) and OECD 1995). 

It is appropriate to assess genotoxicity initially in a bacterial reverse mutation test using a test battery 
of different bacterial strains and mc:;tabolic activation (s. CPMP/ICH and OECD Guidelines). This test 
has been shown to detect relevant genetic changes and the majority of genotoxic rodent carcinogens. If 
positive results can not be clearly attributed to specific constituents with a well-established safety
profile (e.g. Quercetin) additional in v~tro and, if necessary, in vivo studies should be performed. A co
operative approach is encouraged to investigate herbal drug preparations with the same specification. 

Carcinogenicity studies are not needed in cases where there is no suspicion for a carcinogenic 
potential (Council Directive 75/318/EEC of 20 May 1975, Part 3, IIE. Carcinogenic Potential; CPMP 
Note for Guidance on the need for carcinogenicity studies of pharmaceuticals (CPMP/ICH/140/95), 
CPMP Note for Guidance on carcinogenicity: testing for carcinogenicity of pharmaceuticals 
(CPMP/ICH/299/95), Addendum to Note for Guidance on dose selection for carcinogenicity studies of 
pharmaceuticals: addition of a limit dose and related notes (CPMP/ICH/366/96)). 

Even a positive suspicion of a carcinogenic effect of an well-established herbal drug preparation docs 
not necessarily require a study to be performed. The following considerations should be included in 
the assessment: 

• Is the suspicion based on positive results of genotoxicity studies and can it be clarified in further 
genotoxicity studies, mainly in vivo? 

• Is there sufficient epidemiological experience in humans that could refute the suspicion? 

EXPERT REPORT 

The expert is obliged to point out the necessity or not of non-clinical testing for the herbal drug 
preparation. Plausible presentation of the facts contributes to the acceptance of the application for 
marketing authorisation and facilitates the evaluation performed by the authorities. 
The expert should discuss available published toxicological data on closely related herbal drug 
preparations, different parts of the plant, data on related species of the same genus or plant family. If 
there are toxicological data on well-defined constituents of a herbal drugs preparation, the expert 
should discuss the relevance of these data for the safety-assessment of the herbal drug preparation. 
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NOTICE TO APPLICANTS VOLUME 2A AND VOLUME 2B PARTS I B 1, I C 2 AND Ill 
Comments and proposals for revision 

• NTA2A 

It is suggested to include a paragraph on scientific monographs into the Draft Notice to Applicants 
In Chapter I - 'Marketing Authorisations' 
Section 4 - 'Stand Alone Applications for a Marketing Authorisation'. 
This proposal was presented by the representative of the European Commission. 

4.2 BIBLIOGRAPHICAL APPLICATIONS 

1. Where the constituent or constituents of the medicinal product have a well established medicinal 
use, with recognised efficacy and an acceptable level of safety, demonstrated by detailed 
references to published literature presented in accordance with second paragraph of Article 1 of 
directive 75/318/EEC, an application (so called "bibliographical") for marketing authorisation 
may be submitted in accordance with Directive 65/65/EEC, article 4.8.(a)ii. 

2. An applicant wishing to use Article 4.8 (a)ii) of Directive 65/65EEC must fully satisfy all the 
requirements of Article l of Directive 75/318/EEC as well as those of Directives 65/65/EEC and 
75/319/EEC as amended, in effect, submit a "complete" application. 

3. Directive 75/318/EEC Article 1 states that "where pursuant to point 8(a) of Article 4, second 
paragraph, of Directive 65/65/EEC, references to published data are submitted, the provisions of 
this Directive (i.e. Directive 75/318/EEC) shall apply in like manner." In such cases, the full 
article or reference should be supplied, with necessary translations. Moreover, the Expert Reports 
must clearly state the grounds for using published references under the conditions set out in 
Directive 75/318/EEC. This would include the completion of all of the tabular formats provided in 
'The rules governing medicinal products in the European Union, Volume 2B Notice to 
Applicants: Presentation and content of applications' where relevant, unless there is a justification 
that the study is no relevant for the medicinal product. The impurity/related substances profile and 
the decomposition products arising during storage must be clearly indicated in order to allow 
assessment of appropriate efficacy and safety. 

4. In the event that neither detailed reference to published literature, nor appropriate justification is 
available to cover all the requirements, the applicant must supplement the missing data with 
appropriate additional studies. 

Scientific monographs on certain substances (e.g. tltose drafted by the European Scientific Co
operative on Plzytotlterapy (ESCOP) and tlte World Health Organisation (WHO) for herbal 
drugs) offer a valuable and updated overview on published scientific literature, which together 
may be used in support of tire demonstration of the safety and efficacy of a medicinal product 
in a bibliographical application in accordance with Article 4.8 (a)ii. These monographs may 
help to avoid duplication of work and bring about gradual harmonisation in the evaluation of 
medicinal products, e.g. herbal medicinal products. Therefore the Commission and Member 
States recommend that both applicants and competent authorities should make use of these 
monographs. The use of these monographs should not preclude the future development or 
implementation of results of new clinical trials. 

5. It should be noted that summary assessment reports such as the EP AR for Community marketing 
authorisations or evaluation reports on Maximum Residue Limits which are made publicly 
available by competent authorities for reasons of transparency would generally not be considered 
to supply sufficient information to meet the requirements of Directive 75/318/EEC. 
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• NTA 2B, Part I B 1: Summary of Product Characteristics 

The requirements are found adequate for herbal medicinal products. It was clarified that marker 
substances will not be declared in section 2 of the SPC, Qualitative and Quantitative Composition. 

• NTA 2B, Part I C 2: Expert Report on toxico-pharmacological documentation 
NTA 2B, Part III "Toxico-pharmacoJogical Documentation" 

These parts are found adequate for herbal medicinal products. It was confinned that the Expert Report 
has to address all aspects of Part 3 of the Annex to Council Directive 75/318/EEC of 20 May 1975 
'Toxicological and Pharmacological tests'. 
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COMMENTS ON PART 4 OF ANNEX 
TO COUNCIL DIRECTIVE 75/318/EEC OF 20 MAY 1975 

11 Clinical documentation 11 

The group made the following comments, including some suggestions for amendment. 

The group found the terminology not well adapted to bibliographic applications. The group discussed 
the issue of the broader definition of a clinical trial as provided in the text with comparison to the 
definitions laid down in the Good Clinical Practice (GCP) Directive for "clinical trials" and "non
interventional studies". The group wondered whether epidemiological studies would be covered by the 
proposed definition. To clarify this matter, the group agreed to suggest the introduction of a new 
paragraph stating: 
"Documentation on experience in the form of epidemiological studies can be taken into account in 
bibliographical applications/or well-established medicinal products". 

Section A. General requirements 
It is suggested to modify the last sentence of the first paragraph as follows: "Consequently, an 
essential requirement is that all clinical data should be communicated, both favourable and 
unfavourable". 

Section C. Presentation of results 
In section C.1., the group agreed t9 introduce a statement on the need for identity or essential 
similarity between the product tested in the clinical trials and the product intended for marketing. 
The precise composition and specification of the product investigated must be provided. For 
compounds with well-known therapeutic activity, the Expert Report must explain the relevance of any 
data submitted which concern a product different from the product intended for marketing. It is indeed 
up to the Expert to judge that the differences are small enough to consider that the product studied is 
similar to the product which will be granted a marketing authorisation. 

In section C.2., the group also felt the need for a paragraph in the texJ which clearly mentions that 
the Expert Report must pay particular attention to any missing information in a bibliographical 
application for a well-established product. Justification must be given why demonstration of efficacy 
can be supported although some studies are lacking. 

The group recognised that, beside the fact that there are mandatory requirements, which are to be met 
in principle, it is known that some of the data required are not available from bibliographic sources. It 
was stated that in the case of well-established herbal medicinal products the need for new clinical 
studies should not only derive from formal criteria. The expected benefit of additional studies for the 
safeguard of public health should be considered in each particular case. The group highlighted that this 
issue is linked to the claimed indication(s) and that more severe criteria for the acceptability of clinical 
data presented/missing data would be used in the case of "modern" indication, e.g. 
hypercholesterolemia . 

Section D. l. Pharmacodynamics 

The group reviewed this section and considered that the paragraph stating that "the demonstration of 
pharmacodynamic effects in human beings shall not in itself be sufficient to justify conclusions 
regarding any particular potential therapeutic effect" is an essential remark. This statement fully 
applies to herbal medicinal products. In some circumstances, where a well-established use is 
adequately documented, pharmacodynamic data may contribute to an acceptance of bibliographic 
applications for herbal medicinal products. 
It was recognised that the demonstration of the mode of action of an herbal medicinal product often 
cannot be clarified by the applicant and that the documentation of efficacy, in those cases, should be a 
priority. 
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Section D.2. Phannacokinetics 
The issue of the request for phannacokinetic data for herbal medicinal products, and in particular for 
complex mixtures with constituents of unkno"'11 therapeutic activity was discussed. Ginkgo biloba 
extract was mentioned as a relevant example of a complex active substances mixture in which case 
phannacokinetic data should not be required. Requirements for phannacokinetic data should always 
be realistic and relate to the Public Health and safety risks associated with the product. When there are 
safety concerns (example of photosensitisation in the case of Hypericum) phannacokinetic data are 
useful to provide safety margins. 

The group concluded its discussion on phannacokinetic by stating that, for well-established medicinal 
products where the efficacy is based on bibliographical documentation, phannacokinetic data would 
not be required unless there are ground for safety concerns from the presence of one or several 
constituents. If there is a constituent with kno"'11 therapeutic activity and a narrow therapeutic range, 
phannacokinetic data will be required. The Expert Report should carefully address all these issues. 

Section E. Bioavailability/bioequivalence 
The same principle as defined above for phannacokinetic data shall apply for 
bioavailability/bioequivalence data. The group would also recommend the introduction of a statement 
on the need to provide bioavailability data for galenic preparations with modified release, in view of 
the difficulty to use bibliographi(;<!.I data in such case. 

Section F. Clinical efficacy and safety 
The group reported some elemen~s. which make it difficult for applicants to conduct proper 
comparative clinical trials. The blinding feature of a clinical trial cannot always be respected, for 
example in the case of essential oils with strong smell. 

Section F.5 on vaccines and serums was considered irrelevant for herbal medicinal products. The 
group indicated that the principles of points 6 to 9 (safe use) apply to bibliographical applications and 
that these points should be underlined in the Expert Report for each individual product. 

Section G. Documentation for applications in exceptional circumstances 

This section was considered to be not relevant to well-established herbal medicinal products. 

Section H. Post-marketing experience 

This section was, on the contrary, felt to be of particular importance for herbal medicinal products. 
The group indicated that applicants should put a special emphasis to this issue for individual products 
and for all related products originating from the same herbal drug. 

As a conclusion, the group recognised the validity of the framework provided by this document. The 
basic concepts and general rules should apply to bibliographical data, but taking into account the 
specific comments made by the group. 

EMEA/adhocHMPWG/ 114/98 13/15 
©EMEA 1998 



PROPOSAL FOR A CORE-SPC FOR VALERIANAE RADIX l 
Proposal from Ad Hoc Working Group on Herbal Medicinal Products 

(7 July 1998) 

1. NAME OF THE MEDICINAL PRODUCT 

To be specified for the individual finished product. 

2. QUALITATIVE AND QUANTITATIVE COMPOSITION2 

Valerian root 
Extract prepared with water, ethanol/water (max 70%) 
Tinctures (1:5, ethanol max 70% VN) 

3. PHARMACEUTICAL FORM 

Herbal drug or herbal drug preparation in solid or liquid dosage forms (to be labelled according to the 
standard terms published by the European Pharmacopoeia) 

4. CLINICAL PARTICULA~S 

4.1. Therapeutic indications 

Herbal medicinal product for the relief of temporary mild nervous tension and temporary difficulty in 
falling asleep (see Section 4.4 Special warnings and special precautions for use). 

4.2. Posology and method of administration 

For oral use 

Adults and children over 12 years 
Single dose: 
2 to 3 g of the drug (e.g. as herbal tea}. 
l to 3 ml oftincture (1:5, ethanol max 70% VN}. 
Extracts with water, ethanol/water (max 70%) equivalent to 2 to 3 g of the drug. 
For nervous tension up to 3 time daily. 
As an aid to sleep, a single dose half to one hour before bedtime with an earlier dose during the evening if 
necessary. 

Elderly: As for adults. 

4.3. Contra-indications 

Because there is no experience available, the use is not recommended in children younger than 12 years of 
age. 

4.4. Special warnings and special precautions for use 

Please note that the Patient Leaflet invites the patient to seek medical advice if symptoms persist for 
more than 2 weeks or worsen. 

1 Tlx: herbal drug complies with the European Pharmacopoeia 
2 Too declaration of all active substances should be done in accordance to the Note for Guidance "Quality of 

Herbal Medicinal Products" {type A.l.i or type A.2.i.) as revised by th: Ad Hoc Working Group on Herbal 
Medicinal Products 

EMEA/adhocHMPWG/114/98 14/15 
<i:>EMEA 1998 



4.5. Interaction with other medicinal products and other forms of interaction 

None reported. 
If the patient is on other medication he/she is invited to seek medical advice. 

4.6. Use during pregnancy and lactation 

Because data on the use during pregnancy and lactation are not available, the use is not recommended 
as a general precaution. No adverse effects have been reported from the common use of Valerian roots 
as a medicinal product but experimental data are lacking. 

4.7. Effects on ability to drive and use machines 

Intake of valerian preparations immediately (up to two hours) before driving a car or operating machinery 
is not recommended. The effect of valerian preparations may be enhanced by consumption of alcohol. 

4.8. Undesirable effects 

No adverse effect known to date under the recommended conditions of short term use. 

4.9. Overdose 

Valerian root at a dose of approximately 20 g caused benign symptoms (fatigue, abdominal cramp, chest 
tightness, lighthcadedness, hand trembr and mydriasis) which disappeared within 24 hours. If symptoms 
arise, treatment should be supportive. 

5. PHARMACOLOGICAL PROPERTIES 

5.1. Pharmacodynamic properties 

Pharmacotherapeutic group: Hypnotics and sedatives, ATC code: N05C M09 

The sedative effects of preparations of Valerian roots such as tea-infusions or tincture have long been 
recognised empirically but cannot be attributed with certainty to any known constituents. Orally 
administered dry extracts of valerian root prepared with water have been shown to improve sleep latency 
and sleep quality in man, although the statistical significance in these studies was more apparent from 
subjective evaluations than from objective measures of sleep. 

5.2. Pharmacokinetic properties 

No phannacokinetic data available. 

5.3. Preclinical safety data1 

Extracts with ethanol and the essential oil of Valerian root have shown low toxicity in rodents during 
acute test and from repeated dose toxicity over periods of 4-8 weeks. 

-
3 In case of Valerian root used as powder, the total exposure to valcpotriates should not exceed the maximum 

exposure with herbal tea. Alkylating and cytotoxic properties ofvalcpotriates are not relevant for finished 
products. This is because valcpotriates decompose rapidly and only traces ofvalepotriates or their 
degradation products (in part, baldrinals) are found. 
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34 RULES AND GUIDANCE FOR PHARMACEUTICAL MANUFACTURERS 1993 

Chapter II 

Principles and Guidelines of Good Manufacturing Practice 

Article 6 

Quality management 
The manufacturer shall establish and implement an effective pharmaceutical quality 

assurance system. involving the active partic1pat1on of the management and personnel of 

the different services involved. 

Article 7 

Personnel 
1. At each manufacturing site. the manufacturer shall have competent and appropri

ately qualified personnel at his disposal in sufficient number to achieve the pharma

ceutical quality assurance objective(sJ. 
I 

2. The duties of managerial and supervisory staff. including the qualified person(s). 
responsible for implementing ar:d operating good manufacturing practice shall be 
defined 1n job descriptions. Their hierarchical relationships shall be defined in an 
organization Ian chart. Organization (al) charts and JOb descriptions shall be approved 
in accordance with the manufacturer's internal procedures. 

3. Staff referred to in paragraph 2 shall be given sufficient authority to discharge (carry 

out) their responsibilities correctly. 

4. Personnel shall receive initial and cont1nu1ng training including the theory and appli

cation of the concept of quality assurance and good manufacturing practice. 

5. Hygiene programmes adapted to the activities to be carried out shall be established 
and observed. These programmes include procedures relating to health, hygiene 

and clothing of personnel. 

Article 8 

Premises and equipment 
1. Premises and manufacturing equipment shall be located. designed. constructed, 

adapted and maintained to suit the intended operations. 

2. Lay out. design and operation must aim to minimize the nsk of errors and permit 

effective cleaning and maintenance in order to avoid contamination, cross contami
nation and, in general, any adverse effect on the quality of the product. 

3. Premises and equipment intended to be used for manufa~turing operations which are 

critical for the quality of the products shall be subjected to appropriate qualification. 

Article 9 

Documentation 
1. The manufacturer shall have a system of documentation based upon specifications. 

manufacturing formulae and processing and packaging instructions. procedures and 



7. APPENDIX 

7.1 Table 1: The major drug metabolising CYP450 enzymes, examples of substrates, 
inhibitors, inducers and markers. 
•t45tt:·W*!vili:t@••:rr•:•:···· .•sumlt\ifi$.jl@l•:t:••••@I ••Vdlliit91$.H%lNlMftFt• .•Ufi>U&iiiMMWMtn· •Mi'illm@#%Vi\%:t:m 
CYP1A2 Acetaminophen FJuvoxamine Charcoal-grilled Caffeine 

CYP2A6 

CYP2C9 

CYP2Cl9 

CYP2D6 

CYP2El 

CYP3A4 

Aromatic amines Furafylline beef 
Caffeine Cigarette smoke 
Phenacetin Cruciferous 
Thcophv11ine vegetables 
Coumarin Dicthyklithiocarbamatc Barbiturates 
Butadicn 8-m:thoxypsoralcn 
Nicotine Tranvlcypromine 
NSAID drugs Sulfaphcnazolc 
Phcnytoin Sulfmpyrazonc 
ToJbutamidc 
S-Warfarin 
Citalopram 
Diazcpam 
Hcxobarbital 
Imipraminc 
Omcprazolc 
Proguanil 
Propranolol 
Several anti
depressants 
Neurolcptics 
Beta-blockers 
Antiarrhytmics 
Codeine 
Dcx1rom:thorphan 
Etylmorphinc 
Nicotine 
Acetaminophen 
Alcohols 
Caffeine 
Cloorozoxazone 
Dapsonc 
Enfluranc 
Thcophvlline 

Acetaminophen 
Carbamazepine 
Cyclosporin 
Digitoxin 
Diazepam 
Erythromycin 
Fclodipnc 
Fluoxctinc 
Nifedipine 
Quinidine 
Saquinavir 
Steroids (e.g. 
cortisol) 
Terfenadinc 
Triazolam 
Verapamil 
Warfarin 

Tranylcyprominc 

Ajmalicine 
Chinidin 
Fluoxctinc 
Paroxetinc 
Quinidinc 
Ritonavir 

Diethyklithlo
carbamate 
Dimethyl sulfoxidc 
Disulfiram 

Clotrimazole 
Keto co nazo le 
Ritonavir 
Troleandomycin 

Rifampin 
Barbiturates 

Rifampin 
Barbiturates 

None known 

Ethanol 
Isoniazid 

Dexamethasone 
Phenytoin 
Rifampin 
Troleandomycin 

Coumarin 

S-Warfarin 
Tolbutamide 

Mefenytoin 
Omeprazole 

Dcbriaoquine 
Dextromethorphanc 

Caffeine 
CNorzoxazone 

Dapsonc 
Erythromycin 
Kctoconawle 
Lidocaine 



inclusion of men in clinical trials. However, an assessment of male fertlllty by careful 
histopathologlcal examination in the rodent 4 week repeated dose toxicity study has been 
found to be more sensitive In detecting effects on male reproductive organs than fertility 
studies (14.9), and is now recommended to be performed prior to the first cllnlcal trial In 
Japan. In the EU and US, 2 week repeated dose studies are considered adequate for an overall 
assessment of the potential toxicity of a drug to support clinical trials for a short duration. 

Note 3 

A highly effective method of birth control ls defined as those which result In a low fallure rate 
(i.e. less than 1 % per year) when used consistently and correctly such as Implants, lnjectables, 
combined oral contraceptives, some IUDs, sexual abstinence or vasectomlsed partner. For 
subjects using a hormonal contraceptive method, Information regarding the product under 
evaluation and lts potentlal effect on the contraceptive should be addressed. 
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ANNEX I 

LIST OF RELEVANT ICH GUIDELINES AND TOPICS 

Code Topic 

El The Extent of Population Exposure to Assess Cllnlcal Safety for Drug 
Intended for Long-tenn Treatment of Non-Life-Threatening Conditions 

E2A Clinical Safety Data Management: Definitions and Standards for expedited 
Reporting 

E2B Clinical Safety Data Management: Data Elements for Transmisslon of 
lndJvidual Case Safety Reports 

'• 
E2C Clinical Safety Data Management: Periodic Safety Update Reports for 

Marketed Drugs 
~ . 

E3 Structure and Content of Clinical Study Reports 
-

E4 Dose-Response Information to Support Drug Registration 

ES Ethnic Factors in the Acceptability of Foreign Cllnlcal Data 

E6 Good Clinical Practice: Consolidated Guidellne 

E7 Studies in Support of Special Populations: Geriatrics 

ES General Considerations for Clinical Trials 

E9 Statistical Considerations Jn the Design of Cllnical Trials 
. 

EIO Choice of Control Group in Clinical Trials 

Ml Medical Terminology {MEDORA) 

M2 Electronic Standards for the Transfer of Regulatory Information (ESTRI) 

M3 Non-Clinical Safety Studies for the Conduct of Human Clinical Trials for 
Pharmaceuticals 

S6 Safety Studies for Biotechnology-Derived Products 
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SCREENING METHODS FOR DETECTION AND 
EVALUATION OF BIOLOGICAL ACTIVITIES OF 
PLANT PREPARATIONS 

1. INTRODUCTION 
1.1. STRATEGIES AND TACTICS IN THE SEARCH FOR NEW DRUGS 

1.2. ROLES OF SCREENING BIOASSAYS 

1.3. CAPACITY OF SCREENING PROGRAMMES 

1.4. REQUIREMENTS FOR SCREENING BIOASSAYS OF PLANT EXTRACTS 

2. METHODS FOR DETECTION OF BIOLOGICAL ACTIVITY 
OF PLANT EXTRACTS 

2.1. GENERAL SCREENING BIOASSAYS 

2.1.1 PRIMARY SCREENING BIOASSAYS 
2.1.2. BROAD SCREENING BIOASSAYS 
2.2. SPECIALIZED SCREENING BIOASSAYS 
2.2.1. LOWER ORGANISMS 

2.2.2. ISOLA TED SUBCELLULAR SYSTEMS 

2.2.3. ISOLA TED CELLULAR SYSTEMS 
2.2.4. ISOLA TED ORGANS OF VERTEBRATES 
2.2.5. WHOLE ANIMALS 

3. ON-LINE BIOLOGICAL DETECTION IN LIQUID CHROMATOGRAPHY 

( 
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STRATEGY AND TACTICS IN THE 
SEARCH FOR NEW DRUGS 
I 

1. RATIONAL APPROACH 
*SOPHISTICATED KNOWLEDGE OF THE TARGET STRUCTURE 

(ENZYME, RECE~TOR, MACROMOLECULE, REGULATORY PROTEIN) 
*KNOWLEDGE OF THE STRUCTURAL, SPATIAL AND ELECTRONIC 

REQUIREMENTS FOR A COMPOUND TO INTERACT WITH THE TARGET 

2. EMPIRICAL APPROACH 
*SYSTEMATIC SCREENING OF PURE COMPOUNDS OR EXTRACTS 

=> "LEAD" COMPOUNDS (SERENDIPITY) 
* .SAR-STUDIES OF LEAD COMPOUNDS COMBINED WITH COMPUTER 

GRAPHIQ MODEL BUILDING (RATIONAL SERENDIPITY) 

* OPTIMAL ACTIVITY 
*ACCEPTABLE THERAPEUTIC INDEX 
* OPTIMAL BIOAVAILABILITY 
* FEWER SIDE EFFECTS 
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APPROACHES TO DRUG DEVELOPMENT OF 
TRADITIONAL PLANT REMEDIES (2) 
I 

2. ISOLATION AND IDENTIFICATION OF BIOACTIVE COMPOUNDS 
POTENTIALLY USEFUL AS : 

*NEW DRUGS 

* UNIQUE TEMPLATES FOR SAR-STUDIES 
("LEAD" OR PROTOTYPE COMPOUNDS) 

* NEW BIOLOGICAL TOOLS 

*NEW RAW-MATERIALS FOR THE PRODUCTION OF DRUGS 
("FEEDSTOCK" MOLECULES) 

( 
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Organogram of the different laboratories 
of the multidisciplinary team, 
investigating medicinal agents from higher plants. 

Collaborating centres 
in developing countries 

Selection, collection of plants 

National Botanical Garden 
of Belgium, Brussels 

Herbarium 

Selection 
Pharmacognosy and 

phytochemistry 
Extraction, isolation, identification, 

standardization, formulation 

SAR Medicinal chemistry 
Synthesis, structure-activity 
relationship studies (SAR) 

I I 
I 

In vitro screening of plant extracts 
Bioassay-guided fractionation 

Spectroscopic centre 
Structure elucidation 

In vivo screening of pure compounds 
I ------- -- -- --- I -~--- I 

Pharmacology . 
Pharmacological evaluation 
Determination of mode of 
action of active products 

Microbiology /virology 
Chemotherapeutic evaluation 

Determination of mode of 
action of active products_ 

Biochemistry 
Enzyme-interaction and 

immunological evaluation 
Determination of mode of 
action of active products 

I I ! 
I 

ri~inl81arium I Toxicology 
Toxicological evaluation 

of active products 



SELECTION OF PLANTS 
FOR ANTIVIRAL SCREENING 
I 

1. RANDOM COLLECTION 
* Plants readily available; best chance to find novel structures. 
* Large screening capacity required; low percentage of active leads. 

2. ETHNOMEDICAL USE 
* Lower screening costs; high ratio of activity. 
* Difficulty of botanical identification; high procurement costs; 

lack of novel leads; leads will be missed; use of complex 
mixtures; use of rare plants; secrecy of primitive cultures; 
role of psychology in folk medicine. 

3. BASED ON EXISTING LITERATURE 
* High ratio of activity. 
* High colle~tion costs. 

4. CHEMOTAXONOMY 
* High ratio of activity; discovery of useful analogues. 
* Re-isolaHon of known compounds. 

After SUFFNESS and DOUROS, 1979. 
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Fractionation scheme of plant materials and 
preparation of samples for antiviral testina 
I • 

Fresh (100 g) or dried (10 g) plant material 
1. Macerate with 80% ethanol 
2. Percolate with 80% ethanol 
3. Evaporate in vacuo (below 40°C) 

80% ethanol extract residu 

1. Partition n-hexane : 90% methanol (9 : 1 ) 
2. Evaporate in vacuo 

I 
90% methanol phase residu 

1. Suspend in water 
2. Evaporate in vacuo (below 40°C) 
3. Freeze-dry 

. I 

Crude extract 

I 
n-hexane phase (discard) 

1. Triturate sam~ (1g) with distiHed water or DMSO (280 µI) 
2. Mix with 28 ml tissue culture medtum 
3. Adjust to pH 7.4 with 0.1 N NaOH or 0.1 N HCI 
4. Centrifugate or filter if necessary 
5. Filter sterilize through 0.2µ filter under aseptic conditions 

Antiviral testing 
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REQUIREMENTS FOR SCREENING 
BIOASSAYS OF PLANT EXTRACTS 

- GENERAL REQUIREMENTS 
* VALIDITY 
* LACK OF AMBIGUITY 
*ACCURACY 

- SPECIAL CONSIDERATIONS 

* REPRODUCIBILITY 
* SIMPLICITY 
* REASONABLESS OF COST 

* HIGH SELECTIVITY: TO LIMIT THE NUMBER OF LEADS FOR FOLLOW-UP EVALUATION 

* HIGH SENSITIVITY: TO DETECT LOW CONCENTRATIONS OF ACTIVE COMPOUNDS 

* HIGH SPECIFICITY: TO BE INSENSITIVE TO A WIDE VARIETY OF INACTIVE 
COMPOUNDS (ELIMINATION OF ALL FALSE POSITIVES) 

* METHODOLOGY ADAPTABLE TO: 
- HIGHLY COLORED 
- TARRY · 
- POORLY SOLUBLE IN WATER 
- CHEMICALLY COMPLEX MATERIALS 
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ROLES OF BIOASSAYS IN NATURAL 
PRODUCTS DRUG DISCOVERY (1) 
I 

* PURPOSES AND APPROPIATE USAGE 

-PRESCREEN: 
*ASSAY APPLIED TO LARGE NUMBERS OF INITIAL SAMPLES TO 

DETERMINE WHETHER OR NOT THEY HAVE ANY BIOACTIVITY 

OF THE DESIRED TYPE. 

* HIGH CAPACITY, LOW COST, RAPID ANSWERS. 

-SCREEN: 

ASSAY USED TO SELECT MATERIALS FOR DETAILED INDIVIDUAL STUDY 

(SECONDARY TESTING). 
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ROLES OF BIOASSAYS IN NATURAL 
PRODUCTS DRUG DISCOVERY (2) 

. 
* PURPOSES AND APPROPIATE USAGE 

- MONITOR: 

*ASSAY USED TO .GUIDE FRACTIONATION OF A CRUDE MATERIAL TOWARDS 
ISOLATION OF THE PURE BIOACTIVE COMPOUNDS. 

*FAST, CHEEP, HIGH CAPACITY, READILY AVAILABLE TO THE PHYTOCHEMIST. 

- SECONDARY TESTING : 

* DETAILED TESTING OF LEAD COMPOUNDS IN MULTIPLE MODELS AND TEST 
CONDITIONS TO SELECT CANDIDATES FOR DEVELOPMENT TOWARDS CLINICAL 
TRIALS. 

*LOW CAPACITY, EXPENSIVE, SLOW ASSAYS. 

AFTER SUFFNESS AND PEZZUTO, 1991. 
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CAPACITY OF SCREENING PROGRAMMES 
I 

DRUG DISCOVERY FUNNEL 

EVALUATION LEVEL CAPACITY 
C" . ~ 

PRESCREEN THOUSANDS 

SCREEN HUNDREDS I 

SECONDARY EVALUATION TENS 
c J 

DEVELOPMENT CANDIDATES ONES 

AITER SUFFNESS AND PEZZUTO, 1991. 
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METHODS FOR DETECTION OF 
BIOLOGICAL ACTIVITY OF PLANT EXTRACTS (1) 
I 

1. GENERAL SCREENING BIO-ASSAYS 

1.1. PRIMARY SCREEN.ING BIO-ASSAYS ("BENCH-TOP" BIO-ASSAYS) 

* BRINE SHRIMP LETHALITY TEST 
- TARGET: CRUSTACEAN ARTEMIA SALINA 
- PREDICTION : CYTOTOXICITY AND PESTICIDAL ACTIVITY 

* CROWN-GALL TUMOUR INHIBITION TEST (POTATO DISC) 
- TARGET: CELLS OF SOLANUM TUBEROSUM (POTATO TUBERS) 

TRANSFORMED BY AGROBACTERIUM TUMEFACIENS 
- PREDICTION : IN VIVO MURINE ANTILEUKEMIC ACTIVITY 

*STARFISH OR SEA URCHIN ASSAY 
- TARGET: EGGS OF THE STARFISH, ASTER/NA PECTIN/FERA OR 

THE SEA URCHIN, STRONGYLOCENTROTUS PURPURATUS SP. 
- PREDICTION : ANTINEOPLASTIC ACTIVITY 



. ~ •, 

.;. ..... 

FIGURE I. Freshly hatched instar I nauplius showing antcnnulac (Al. an1cnnac (Bl. and mandibles 1C). nex1 10 
a hydrated cyst CDl. 

FIGURE 2. Adult male bnne shnmp <8-10 mm long1 with the antennae lransformed mto a pair of grasper~ and 
showing the stalked lateral eyes and 11 pairs of thoracic legs. 

't·'-' 
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METHODS FOR DETECTION OF 
BIOLOGICAL ACTIVITY OF PLANT EXTRACTS (2) 
I 

1.1. PRIMARY SCREENING BIO-ASSAYS ("BENCH-TOP" BIO-ASSAYS) 

* ANTIBIOTIC ACTIVITY 
- TARGET: LIMITED NUMBER OF HUMAN PATHOGENIC BACTERIA, 

YEASTS AND FUNGI E.G. STAPHYLOCOCCUS AUREUS, ESCHERICHIA COLI, 
CANDIDA SP., DERMATOPHYTES, ASPERGILLUS SP. 

* PLANT GROWTH REGULATOR ACTIVITY 
- TARGET: ETIOLATED WHEAT COLEOPTILES 
- PREDICTION: MYCOTOXIC-, IMMUNOSUPPRESSANT-AND 

ANTI FUNGAL ACTIVITIES 
* HERBICIDAL-, INSECT ANTIFEEDANT-, LARVICIDAL- AND 

MOLLUSCIDAL ACTIVITIES 

THESE TESTS PROVIDE ONLY PRELIMINARY INFORMATION, 
BUT CAN BE PERFORMED IN NON-SPECIALIZED LABORATORIES. 
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METHODS FOR DETECTION OF 
BIOLOGICAL ACTIVITY OF PLANT EXTRACTS (3) 
I 

1. GENERAL SCREENING BIO-ASSAYS 

1.2. BROAD SCREENING BIO-ASSA VS 

* HIPPOCRATIC SCREENING 
- TARGET: INTACT RATS 
- PREDICTION: 63 SYMPTOMS AT 3 TO 5 DOSE LEVELS 
- COMMENTS : TIME-CONSUMING, EXPENSIVE, REQUIRES MUCH 

EXPERIENCE IN OBSERVATION AND LARGE AMOUNTS OF EXTRACTS, 
BUT SCREENING OF A WIDE VARIETY OF BIOLOGICAL ACTIVITIES POSSIBLE 

* SMOOTH MUSCLE ASSAY 
- TARGET: ISOLATED ORGAN I.E. PIG ILEUM 
- PREDICTION : AGONIST-ANTAGONIST RELATIONS TO DIFFERENT AUTACOIDS 

SUCH AS ACETYLCHOLINE, ANGIOTENSIN, ARACHIDONIC ACID, 
BRADYKININE, HISTAMINE (H1-TYPE), PROSTAGLANDINS (E-TYPE), 
SEROTONIN AND SUBSTANCE P 

- COMMENTS : VERY SIMPLE, QUICK TO PERFORM, SMALL AMOUNTS 
OF EXTRACTS NEEDED, BUT RATHER NON-SPECIFIC 
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Pharmacological screening 

Hepatoprotective 

Curaremimetic 

Neurotransmission 

lmmunomodulatory 

Cardiovascular 

H2-blocking 

Spasmolytic 

Anti-inflammatory 
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PTEROTABERNA INCONSPICUA STAPH. ( APOCYNACEAE) 

* FOLKLORIC USE 

* 

LEAVES (CONGO) 
ACHES· 
HYPERTENSION 
GASTROINTESTINAL UPSETS 

PHARMACOLOGICAL EVALUATION 

METHUENINE (0.30%) 
NON-COMPETITIVE ANTAGONIST (1 µg/ML) (GUINEA PIG ILEUM) 
ACETYLCOLINE : PD'2 = 5.10 ± 0.11 

- .. (PAPAVERINE: PD'2 = 5.08 ± 0.18) 
HISTAMINE: PD'2 = 5.13 :t 0.14 

6-EPIMETHUENINE (0.16°k) 
COMPETITIVE ANTAGONIST (1 µg/ML) (GUINEA PIG ILEUM) 
HISTAMINE: pA2 = 6.55 :I: 0.08 
(DIPHENHYDRAMINE : pA2 = 7.7; MEPYRAMINE : pA2 = 9.3) 



SPECIALIZED SCREENING BIOASSAYS 
I 

* CLASSIFICATION: ACCORDING TO TARGET ORGANISM 
1. LOWER ORGANISMS 

2. SUBCELLULAR SYSTEMS 

3. CELLULAR SYSTEMS 

4. ORGANS OF VERTEBRATES 

5. WHOLE ANIMALS 

* CHARACTERISTICS: 
*THEY HAVE TO BE RELEVANT OR CORRELATIONAL I.E. PREDICT THE INTENDED 

THERAPEUTIC INDICATIONS 

* BASIC CRITERIA 

1. MUST BE SENSITIVE IN A DOSE-DEPENDENT FASHION TO STANDARD COMPOUNDS 
THAT ARE KNOWN TO POSSESS THE DESIRED THERAPEUTIC PROPERTY 

2. THE RELATIVE POTENCY OF KNOWN ACTIVE AGENTS IN THE BIOASSAY SHOULD BE 
COMPARABLE TO THEIR RELATIVE POTENCY IN CLINICAL USE 

3. SHOULD BE SELECTIVE I.E. THE EFFECTS OF KNOWN AGENTS IN THIS THERAPEUTIC! 
INDICATION SHOULD BE DISTINGUISHABLE FROM EFFECTS OF DRUGS FOR OTHER 
INDICATIONS 

AFTER VOGEL AND VOGEL, 1997. 



METHODS FOR DETECTION OF 
BIOLOGICAL ACTIVITY OF PLANT EXTRACTS (4) 
I 

2. SPECIALIZED SCREENING BIOASSAYS 

2.1. LOWER ORGANISMS 

2.1.1. CELL CULTURE TEST SYSTEMS 
BACTERIA, YEASTS, FUNGI, VIRUSES (LARGE BATTERIES) 
(E.G. NCI AIDS ANTIVIRAL SCREEN, 1987) 

2.1.2. IN VITRO OR IN VIVO SYSTEMS 
(E.G. INSECTS, MOLLUSCS, PROTOZOA (ENTAMOEBA HISTOL YT/CA, 
LEISHMA~IA, PLASMODIUM, TOXOPLASMA, TRYPANOSOMA), 
HELMINTHS (NEMATODES, CESTODES, TREMATODES)) 

< 



Prototype of a microbial battery 
for screening of plant extracts 
Group of bacteria 

Gram+ cocci 

Gram - cocci 

Gram + spore -forming rods 

Gram + spore -forming rods 

Gram + asporogenous rods, 
acid fast 

Gram - rods 

Gram - rods 

Gram - rods 

Gram - curved rods 

Gram - obligate intracellular 
parasites 

Yeasts 

Microorganism 

{ 
Staphylococcus aureus 
Streptococcus pyogenes 

Opitmal incubation 
conditions 

36°C, areobic 
36°C, areobic 

Used media 

standard medium 
standard medium 

Neisseria gonorrhoeae 36°C, aerobic enriched medium 
(canophilic) (5-10% C02) 

Bacillus cereus 

Clostridium novyi 

Mycobacterium fortuitum 

Escbericbia coli 
Klebsiefla pneumoojae 
(encapsulated) 

Proteus yutgaris 
Salmonefta spp, 

Pseudomonas aeruginosa 

Bacteroides fragilis 

Cafu>ytobacter fetus 

Ctiamycia trachomatis 

Candida albicans 

36°C, aerobic standard medium 

36°C, anaerobic standard medium 

36°C, aerobic standard medium 

36°C, aerobic standard medium 
facultatively standard medium 
anaerobic 

standard medium 
standard medium 

36°C, aerobic standard medium 

36°C, anaerobic standard medium 

36°C, enriched medium 
microaerophilic 

36°C, aerobic tissue culture cells 
in virological medium 

36°C, aerobic standard yeast medium 



( 

PROTOTYPE OF AN ANTIFUNGAL BATTERY FOR SCREENING 
OF PLANT EXTRACTS 

I 

GROUP OF FUNGI MICROORGANISMS OPTIMAL INCUBATION USED MEDIA 
CONDITIONS 

YEAST- LIKE FUNGI CANDIDA ALB/CANS 36°C, AEROBIC STANDARD 
CANDIDA TROPICALIS YEAST MEDIUtv 

DERMATOPHYTES EPIDERMOPHYTON ROOM TEMPERATURE, STANDARD 
(DERMA TOPHYTOSES) FLOCCOSUM AEROBIC FUNGAL 

MICROSPORUM CANIS MEDIUM 
TRICHOPHYTON MENTAGROPHYTES 
TRICHOPHYTON RUBRUM 

FUNGI ASPERGILLUS FLA VUS ROOM TEMPERATURE, STANDARD 
(DEEP MYCOSES) ASPERGILLUS FUM/GA TUS AEROBIC FUNGAL 

ASPERGILLUS NIGER MEDIUM 



I . 

Different microorganisms 

Extract 
dilution 1 2 3 4 5 6 7 8 9 10 11 12 

control c c c c c c c c c c c c A 
1/2 B 

1/8 c 
1/32 D 

control c c c c c c c c c c c c E 
1/2 F 
1/8· G 

1/32 H 
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Properties and limitations of the available 
antimicrobial test methods of plant extracts 
I 

Requirements for the Detectable antimicrobial 
plant extracts activities 

Method Homogenous Bacteriostatic Detection of 
Sterility dispersion in and/or high and/ or low 

· bactericidal 
water 

evaluation 
potencies 

Agar diffusion : 
- Discs, cylinders NO YES bacteriostatic high and low 
- Holes NO NO bacteriostatic high and low I 

I 

Agar dilution NO NO bacteriostatic high and low 
i 

Liquid dilution YES NO bacteriostatic high and low 
bactericidal 

Bioauthography : 
- Contact NO NO bacteriostatic only high 
- Direct YES NO bacteriostatic only high 
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TETRADENIA RIPARIA (HOCHST.) CODD. (LAMIACEAE) 

* 
* 

* 

FOLKLORIC USE 

RWANDA:UMURAVUMBA 

WHOLE PLANT 
ACHES AND FEVERS E.G. HEADACHE 
COUGHS AND RESPIRATORY TROUBLES 
DENTAL ABSCESSES 
DIARRHEA 
INFECTIOUS DISEASES E.G. ANGINA, DENGUE, 
DYSENTERY, GONORRHEA, MALARIA, YAWS 
INTESTINAL WORMS 

_ GASTRO-ENTERITIS 
_ ·RHEUMATISM 
_ ULCERS 
USED AS 
- EMETIC AND VOMITORY 

EXPECTORANT 
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Steam distillation 

volatile oll (0.07%) 

I GC-MS 

I TETRADENIA Rf PAR/A LEAVES I 

Percoaltion Percoaltion 

I Petroleum ether extract residue I · CHCl3 extract residue 

:I: 200 COMPONENTS . 3) Partition H20-CHCl3 (1:1) 

Soxhlet 

MeOH extract residue 

1) + 2% H3Ci 
...---..... 2) Filtration 

3) PE: defatted rj
. 1) + MeOH-H20 (9 : 1) 

2) Evaporation 

CHCl3 phase 
H20 phase ___ _ C8H8 - CHCl3 CHCl3 - MeOH 

H20 phase 
(discard) 

4) Partition 
H20-CHCl3 

(discard) CC oo Silicagel 
Hexane 4 T ~uene Crystals 

.-----C_H_C_l3 ...... 4 EtOAc 4MeQH (acetone)) 

I EtOAc fraction I GC-MS) 

1 
?~ xane) STEROIDS (0.07%) 

l.:::1 7,(14),15-sandacooimaradiene- I 

(25 -:75) (97: 3) 
CHCl3 phase 

CC Silicagel 
C6H8 4CHCl3 4MeOH 

Crystals CHCl
3 

_ MeOH fraction 
(C8H8) 

2 a, 18-d1ol I (0.05%) 7 a, 1 ~ I (0.09%) 
4 - a - PYRONES (0.037%) 

Isolation of phannacologlcally active components from the leaves of Tetradenia riparia 

Van Puyvelde et al., Phytochemistry, 18, 1295, (1979); 26, 493, (1987); J. Org. Chem., 47, 3628, 1982 



TETRADENIA Rf PAR/A (HOCHST). CODD. (LAMIACEAE) 

PHARMACOLOGICAL EVALUATION OF THE LEAVES 

* ESSENTAIL OIL (0.07 °/o) (± 200 CONSTITUENTS) 
BROAD SPECTRUM ANTIMICROBIAL ACTIVITY : BACTERIA AND FUNGI : 10 µg/ml 

* 8 (14), 15 - SANDARACOPIMARADIENE-7 a -18-DIOL (0.9 %) 
BROAD SPECTRUM ANTIMICROBIAL ACTIVITY 
GRAM+ BACTERIA: MIC= 6.25-12.5 µg/ml 
GRAM - BACTERIA: MIC= 12.5 - 25 µg/ml 
YEASTS AND FUNGI : MIC = 25 - 100 µg/ml 
E.G. MYCOBACTERIUM AVIUM, M. SMEGMATIS, M. SIMIAE, M. TUBERCULOSIS: 

MIC= 12.5 - 100 µg/~ 
TRICHOMONAS VAG~NALIS : MIC = 20 - 40 µg/ml 

- PHARMACOLOGICAL ACTIVITY : ANTISPASMODIC (10 - 25 µg/ml) 
NON~OMPETITIVE ANTAGON4ST Of: 

· ACETYLCHOLINE, H1STAMINE, BARIUM CHLORIDE (GUINEA PIG ILEUM) 
NORADRENALINE (RABBIT THORACIC AORTA) 

- ACUTE TOXICITY (MiCE) 
LD50 > 600 MG/KG 

• a-PYRONES (0.4%): UMURAVUMBOLIDE, DEACETYLUMURAVUMBOLIDE, 
DEACETYLBORONOLIDE, 1 ',2'-DIDEACETYLBORONOLIDE 
POTENTIAL CARCINOGENS? 
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Definition of antivirals 

1) Definition 

Any product that is able to reduce in vitro or in vivo, directly 

or indirectly, the infectious virus in the host cells. 

2) Approaches to the development of antivirals 
a) Specific or non-specific stimulation of host defense 

mech~nisms, which act indirectly on virus multiplication. 

b) Limitation of the virulence of the invading virus by 

limiting virus replication in the infected host 

- virucidals 

- true antivirals. 



Prototype of a virus battery 
for screening of plant extracts 
Virus Family Morphology 

Adenovirus Adenoviridae ds DNA, 
icosahedral, 

naked, spikes 

Herpes simplex Herpesviridae ds DNA, 
icosahedral, 
enveloped 

Poliomyelitis or Picornaviridae ss RNA, 
Coxsackie icosahedral, 

naked 

Measles Paramyxoviridae SS RNA and 
segmented RNA, 
helical, enveloped 

Semliki forest Togaviridae SS RNA, 
polyhedral, enveloped 

Vesicular stomatitis Rhabdoviridae ss RNA, helical, 
enveloped, 

bullet shaped 

Serotypes 

34 

2 

Polio: 3 
Coxsackie A : 23 
Coxsackie B : 6 

1 

2 

1 

Type of infection 
induced 

respiratory, ophthalmic 

central nervous, skin 
oral, genital, ophthalmic 

upper respiratory 

respiratory, 
cardiovascular, 
central nervous 

respiratory, skin, 
central nervous 

central nervous 

respiratory 
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IN VITRO ANTIVIRAL SCREENING (1) 
In vitro evaluation of : 

I . 
ANTIVIRAL ACTIVITY (A) 

Interference with dynamic processes 
during virus biosynthesis 

OR 

VIRUCIDAL ACTIVITY (V) 
Extracellular action on 

virus infectiosity 

I SINGLE SUBSTANCES (S) I MIXTURES OF COMPOUNDS 
e.g. PLANT EXTRACTS {M) 

I 
POSSIBLE CYTOTOXICITY IS DUE POSSIBLE CYTOTOXICITY MIGHT BE DUE 

TO THE ANTIVIRAL AGENT ITSELF TO OTHER COMPOUNDS THAN THE 

I ANTIVIRAL ONES 
CvDso 

I DETERMINATION OF THERAPEUTIC Tix= 

INDEX IS POSSJllLE EDx DETERMINATION OF THERAPEUTIC 
INDEX IS IMPOSSIBLE 

x = 50 ' 90 ()I' 99 

ratio of the maximum drug coocentratioo. at which 50 % of the growth of normal cells is inhibited (CyD50) Tix= 
to the minimum drug coocentration at which X % of the virus is inhibited (EDx)· 
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EPTT technique 
r 

CYTOTOXIC MNTD 

TCDsofcell Dilution titer I 112 I 1/4 I 1/8 I 1/16 I 1/32 I titer 

10 10-1 + T. T + + + + + + + + + 

1 10-2 + 0 0 + + + + + + + .. 

10-1 10-3 + 0 0 + + + + + 

10-2 1 ()-4 + + + + + + 

10-3 10-5 + 0 0 + + + 

1 ()-4 1 ()-6 + 0 0 + 

10-5 10-1 0 T T 0 

1 ()-6 1()-3 

RF= 100.000 10.000 100 10 
I 

u Virus control u + : eel destruction Cel control 

0 : l'lOOllat eels 

u Extract control u Trtration W. the presence 
cytoloxicity ca "9 ol of two-fold ditutioo 
T:C'ftofk>xic of extracts 
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' 
ADVANTAGES AND DISADVANTAGES OF 
IN VITRO ANTIVIRAL SCREENING TESTS 
I 

• PIT 
• Inhibitors of first steps of virus multiplication 

cannot be determined 

• Problems of diffusion : 
• Precipitation of active compound 

• Faster diffusion of toxic substances 

• Accurate idea of the decrease of virus titer 

• El'rr 
• Concentration of compounds remains constant 

• Exact duration of antiviral action can be determined 

• ·An poss_ible steps of virus multiplication are included 

• Need of high virus titers (104 TCDs./ml or more) 

• Correlation between extract toxicity and 
antiviral activity is possible: 

• Antiviral activity should be stable in at least two 
subsequent dilutions : otherwise toxic OI' wiru.ddal 

• True antiviral should also protect cells infected with 
low virus dilutions (e.g. 0.1 PFU/ml) 

l 
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Extracellular virucidal 
evaluation procedure 

A B 

5 min 25°C 

_____ ..,_ dilution tenfold 

0 
fJ. 

/J. : extract 

O : virus 

G 

c 

• 
v 

filter 0.22 µ 

.. dilutions 
10-1 - 10-1 

/ 
~ 

titration on VERO cells 
in mtcrotiter plates 

F 0 
mono4ayer of 
VERO cefts 

adsorption 
60 m4n 37°C -- 0 

agar overlay 

... 

--

D 

... 
~ 

0.2 ml 

filter 0.01 µ 

Plaque reduction 
is calculated 

E 

wash 
filter 

+ 
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EUPHORBIA SPECIES (EUPHORBIACEAE) 
FOLKLORIC USE . 

I 

EUPHORBIA GRANTIIOLIV. (RWANDA) EUPHORBIA HIRTA L. (ZAIRE) 
LEAVES LEAVES and/or LA TEX 
Venereal diseases Infectious diseases 
Childhood diseases ·e.g. poliomyelitis Bronchitis, conjunctivitis, dysentery, 
Anow and fish poisons gonorrhea, oxyuris, diarrhea, 
Leprosy (ashes) stomachache, diuretic, mild purgative 

Asthma remedy 
: 

LATEX Expectorant ilnd cough remedy I 

I Rheumatism Cathartic, gargle, poultice, insecticide 
I 

Intestinal worms Snake-bites (roots) 
Drastic purgative 

i Snake-bites (emetic) 
! 

l 
I EUPHORBIA BALSAMIFERA AIT (SENEGAL) 
I 

Oral antiseptic I 

i 
Venetta.I diseases ' 1 

. I Hemosbtic 
. Purgative 

,l 

: 
\ 

' 
I 
' I 

ta.:· 



Chemical structures of different flavonols 
with antiviral activit 

R3 

R1 

OH 0 

R1 R2 R3 Name 

OH H OH 3-0-methylkaempferol 
OCH3 H OH 3, 7-0-dimethylkaempferol 
OH H OCH3 3,4'-0-dimethylkaempferol 
OH OH OH 3-0-methylquercetin 
OH OCH3 OH 3,3' -0-dimethylquercetin 
OCH3 OH OH 3, 7-0-dimethylquercetin 
OCH3 OCH3 OH 3,3', 7-0-trimethylquercetin 



HPLC analysis of the ethylacetate extract of 

w 
i= u 
w . ., 
a: 

.-.. 
.-.. 

+ 

I 
0 

references II) 

quercetin 

~ 3-MQ 

mt: l3'-llG 

YVY3; l Him 

-

Euphorbia grantii Oliv. 

(•) 

~ 
:I o· 

:I C'> 
• .., 

• Q 

·~-.., 

I • ... .., 

' 30 

I! 
~ 
& 
+ 

I 
0 

retention ti• flinJ 

rtferences II) EtAc extract (aJ 

16 • .C -
17.7 17.'B 

20.t 20.2 

22.t 22.2 

- 2.C • .C 

.I 

0 
~ a .. :-

)! ~ 

(b) 

.... .. 

I 
30 

. EUc utract (aJ 

-
mt 3-1111 

YWS: 13'-Del 

YVV3; 17~ 

mt 11. 3·-1111 
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In vitro antiviral activity of 
3-methoxyflavones 

I 

. 
3,3'-DMQ 3-MQ 

Virus 30 70 30 70 

Polio (107) 106 106 107 107 

Coxsackie 82 (107) 105 105 106 106 

Rhino (103) 10 10 10 10 

Mengo (104) 1 1 1 1 

vsv (104) 103 1-10 103 1-10 

Semliki forest (101) 1 1 1 1 

Measles ( 1 os) 1 1 1 1 

Herpes (107) 1 1 1 1 

Adeno (103) 1 1 1 1 

Bang in ( 105) 10-102 1 10-102 1 
Bunyamwera ( 1 os.s) 103 10 103 10 

Yellow fever (105) 10 1-10 10 1-10 
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In vivo activity of 3-methoxyflavones 
I 

UNINFECTED INFECTED 
SURVIVALS (0/o) SURVIVALS (0/o) 

Time course Control Treated Control Treated 
(days) 

1 100 100 100 100 
2 100 100 100 100 
3 100 100 100 100 
4 100 100 100 100 
5 100 100 80 100 
6 100 100 50 100 
7 100 100 30 90 
8 100 100 10 90 
9 100 100 0 80 
10 100 100 0 80 
11 100 100 0 80 
12 100 100 0 80 
13 100 100 0 80 
14 100 100 0 80 

Mice survival after intracerebral infection Yritl1 coxsackievW"us B4 and intraperitoneal 
treatment with 3-0-methyl-quercetin (3-MQ) (20 mgr'1cg/day) dUfing 9 consecutive days 
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primer: ribosomal host factor or oligo-U 

replicase (NCVP4) 

RNA of virion polarity (mRNA, vRNA) 

complemenlary RNA (cRNA) 
'. 
ii 

,";-. ·;.·r' replication complex 
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•• I I. \-~~· mu llcomponenl inilialion complex 
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• • • •• • 3' poly A 
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Structure-activity relationship studies 
of antivirally active flavones 

-OCH3, -OC2H5, -OCH(CH3h, 
X ?? , . -CH3, -NH2, -OCOCH3, -Cl 

\': t 

-OH, -OCOCH3, -OCH2C6H5, 

-OCH3, -Cl 
y 

-0 
-H, -OH, -OC.H3, -CH3, 

-OCH2C6H5,-CH(CH3}i, z 
-1, -Br, -Cl, -F, -N02, -NH2 
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Antiviral and cytotoxic activities of 
3-methoxyflavones in vitro against 
polio- and rhinoviruses 
I . 

POLIO RHINO 

Product LDso EDgg T1 9g LDso EDgg Tigg 

4' ,5, 7-trihydroxy-3-methoxyflavone 10 0.2 50 _ nt nt -
4', 5-dihydroxy-3, 7-dimethoxyflavone 100 0.3 333.3 100 2.5 40 
4', 7-dihydroxy-3-methoxy-5-methylflavone 15 0.1 150 15 1 15 
4 '-hydroxy-3, 7-dimethoxy-5-methylflavone 50 1 50 50 25 2 
6-chloro-4' -hydroxy-9-methoxy-8-methylflavone 50 >50 < 1 nt nt -
4', 7-dihydroxy-3-rnethoxy-5,6-dimethylflavone >100 0.1 >1000 100 0.5 >200 

* * 4' ,5, 7-trihydroxy-3,6-dimethoxyflavone 25 0.5 50 nt nt -
4' ,5-dihydro:q-3,6, 7-trimethoxyflavone 100 0.2 500 10 10 1 

* 4' ,5-dihydroxy-3, 7,8-trimethoxyflavone >5 0.2 25 >100 0.2 >200 

* = natural product ! 

nt = not tested 
LD50 in µg/ml 
ED99 in µg/ml 



Table 2 : Activity of antirhinovirus 
products (MIC50 : ng/ml) 

. 
Rhinovirus serotype 

Product 2 29 39 85 9 15 51 59 63 89 41 Med 1 

142 44 78 88 76 156 88 104 16 74 500 38 88 

140 I 2.400 175 12.000 6.000 200 400 800 3.000 2.500 200 3.150 3.750 

Guanidine I >64·103 >64·103 109·103 750·103 375·103 438·103 >64·103 350·103 500·103 1000·103 1000·103 750·103 

HBB I >50·103 >50·103 >50·103 >50·103 >50·103 >50·103 >35·103 >50·103 >50·103 >50·103 >50·103 >50·103 

Product 42 45 14 70 72 86 Med2 

142 88 55 . 72 97 104 124 90 

140 3.000 3.200 10.800 5.000 750 1.500 4.041 

Guanidine 1>1000·103 25·103 7·103 6·103 5·103 5·103 7·103 

HBB 16·103 18·103 16·103 50·103 40·103 17·103 18·103 
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ii 

PRESENT STATUS OF THE MOST PROMISING 
ANTIRHINOVIRUS AGENTS (1993) 
I 

1. INHIBITORS of UNCOATING or ATIACHMENT TO THE 
CELL RECEPTOR, e.g. flavans, chalcones, pyridazines, 
thiazoles, furanylethanones and methylisoxazoles 
tf. Potent in vitro activity against most rhinoviruses 
tf. No effective prophylactic or therapeutic activity in 

clinical trials after oral or intranasal administration 
(flavans, chalcones, furanylethanones and thiazoles) ,.. 
Positive clinical trials with antiviral pharmaceutical 
compositions containing cyclodextrins (pyridazines): 
especially convenient for treating mucosa} infections ,.. De novo resistance due to the mechanism of action 

2. INHIBITORS OF VIRAL RNA-SYNTHESIS, 
e.g. 3-methoxyflavones 
• Potent in l'itro activity against all rhinoviruses tested 
~ no induction of resistance I .. Broad-spectrum antipicomavirus activity except for mengovirus ' I ,.. No clinical trials up till now I 

i 

! 



Low spec~f icity 
Broad activity spectrU11 
Pronounced toxicity 
Little or no resistance 

High specificity 
Narrow activity spectrum 
Little or no toxicity 
Higti risk for resistance 

FIG. 20. Characteristics of antiviral agents, also extending to the antiretro
viral agents. 
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Determination of schistosomicidal effects 
of plant extracts on mice infected with 
Schistosoma mansoni 

Infection of female mice with 
Schistosoma mansoni 
(30 cercariae /mouse) 

7weeks. + 
Treatment with plant extract(s) = test group 
or with vehicle = control group = untreated 

or with praziquantel = reference group 

Experimental 
Procedure 

1 week t 1 ml daily/ mouse by gavage 

Feeding of treated and untreated mice 

4weeks + 
Killing of treated or untreated mice 

Measurements : 

counting of adult worms 
- counting of eggs in liver and intestine 
- measurement of the size of liver granulomas 
- determination of the weight of liver and spleen 
- statistical analysis of treated and untreated groups 

using the Mann-Whitney U-test and the 
Chi-square test 



Pavetta owariensis P. Beauv. (RUBIACEAE) 
Folkloric use 

. 

• Guinea 
Toma-ghenhoula'i (worm's tree) 
Guerzeg-kpeliwulu (worm's tree) 

•Stem bark 
•' 

Specific anthelminthic against Ascaris lumbricoides 

Schistosomiasis 

Stomach pain, sore throat 

Correction of visceral obstructions 

Indigestion 

• Leaves 
Antipyretic Schistosomiasis 

! 

Syphilis chancres (topically) Fracture 

Against fl~as (calves) Aches 

Snake bites (vomiting) Liver dysfunction 

Obstinate itch Aphfod4s4ac 



PAVETTA OWARIENSIS P. Beauv. 
Stem bark (white variety) 

I Percolation I -- . 

1 

Hexane extract residue 

Prep. TLC 
Silicagel 
Hexane: 
CH2Cl2 

2 

cc 
Silicagel 
Petrol ~ CHCl3 

1) cc 
Silicagel 
Hexane: 
CH2C'2 
(2: 1) 

Lipids 
(24 - 76) 

2) Prep. TLC 
RP8 
MeOH-H20 
(8: 1) 

Ferulic esters 
(81 - 85) 

1-3 

I 
Sterofs 

(86 - 89) 

3 

EtOH extract residue Aceton - H20 (7 : 3) 
extract residue 

Steam 
destillation 

1) cc 
SMcagel 

T ~uene phase 

CHCl3 -+ MeOf-1 
Prep. TLC 
Sificagel 
Hexane: 2) Prep. TLC 

Silicagef 
Hexane: 
CH202 
(1 : 2) 

CH2Cl2 
I 

Liptds 
(24 - 76) 

.. - 6 

I 
Ketosteroids 

(90- 96) 

Partition 
toluene : H20 

Toluene phase 
(discard) 

H20 phase 

Partition 
toluene : H20 

H20-phase 

Partition 
H20: EtOAc 

I 
Volatile oil 

I GC/MS 
analysis 

naphtalenes 
(77-80) 

I + EtOAc 

EtOAc phase 
EtOAc phase H20 phase 

I 

1) cc 
Siicagel 
CHCl, 

2) GCIMS 

Fatty acids and 
alcohofs 

Quinic acid 
Esters 

(22 - 23) 

Partition 
H20: n-BuOH 

n-BuOH phase 

1) DCCC 
n-BuOH-PrOH-H20 
(2 : 1 : 3) 
(ascending) 

2) LH-20 Sephadex 
MeOH 

H20 phase 
(discard) 

Proanthocyanidins A-D 

(1-21) 
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Monomers of condensed tannins 

HO 

OH 

OH 

o_ "''''cxoH 

OH 

(+) catechin (2R, 3S) 

OH 

HO 
OH 

OH 

(-) ent-catechin (2S,3R) 

HO 

OH 

OH 

O_ '"'''ex OH 
'''''OH 

(-) epicatechin (2R, 3R) 

OH 

HO 
OH 

OH 

(+) ent-epicatechin (2S, 3S) 
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Condensed tannins isolated from 
Pavetta owariensis P. Beauv. (2) 

HO HO 

~OH 

0, ,'-~H OH 

HO 

HO 

Cinnamtannin 8 1 Pavetannin 8 1 

OH 

OH 
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Condensed tannins isolated from 
Pavetta owariensis P. Beauv. (6) 

OC
H 

O~>r,... 
2 H 

OH 

HOD--,, HO 

OH 

OHHO 

,.OH 

Pavetannin C1 

Cinnamtannin 8 2 

( 

,,OH 
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Antiviral potency of proanthocyanidins 
Table 1: 
Compound Concentration Herpes simplex Coxsackie 8 2 

µg/ml 

Proanthocyanidin A-2 250 104 (T/4) 103 (T/3) 
and pavetannin A-: 1 125 103 102 

62.50 102 - 10 
31.25 10 1 

Cinnamtannin 8-1 125 T 103 (T/4) 
62.50 104 (T/4) 102 

31.25 102 10 

Pavetannin B-1 125 T 103 (T/2) 
. 62.50 104 (T/4) 103 {T/4) 

31.25 102 102 

15.62 10 10 

Acyclovir 0.1 104 1 
3-0-methyl quercetin 5 1 106 

·-

_The antiviral activity is expressed as the reduction factO£ of the viral titer. 
T, T/2, T/4 : cytotoxicity scale 



Antiviral potency of proanthocyanidins 
Table 2: 
Compound Concentration 

µg/ml 
Herpes simplex Coxsackie 82 

Pavetannin B-2, B-4, B-5 

Cinnamtannin B-2 

Pavetannin C-1 

Pavetannin 0-1 

Acyclovir 
3-0-methyl quercetin 

125 
62.50 
31.25 
15.62 

62.50 
31.25 
15.62 

62.50 
31.25 
15.62 

31.25 
15.62 

0.1 
5 

T 
104 (T/2) 
103 (T/4) 

10 

T 
102 (T/2) 
10 (T/4) 

T 
102 (T/2) 
10 (T/4) 

T 
102 (T/2) 

104 
1 

The antiviral activity is expressed as the reduction factor of the viral titer. 
T, T/2, T/4 : cytotoxicity scale; nt =not tested 

nt 
nt 
nt 
nt 

nt 
nt 
nt 

102 (T/4) 
10 
1 

102 (T) 
10 (T/4) 

1 
106 

I 



Harrisonia abyssinica Oliv. (SIMAROUBACEAE) 
Folkloric use : 
r 

• Roots 
,... Guinea: 

Aphrodisiac(+ nut of a palm) 

Gonorrhoea Dysentery 
,... Ivory-Coast : 

Gonorrhoea 
,... Ghana: 

Laxative ( + palm wine) 
,... East Africa : 

Fever 
Vomiting 

Blood in the faeces 

• Leaves 
Scrofula 

Skin diseases e.g. Leprosy 

Abcesses 
Snake bites 

Oxyuricide and ascaricide 

All kinds of aches 

Insomnia 

Swelling of testicles 
Bilharzia infections 

Nausea 
Tuberculosis 

Cancerous tumours ( + butter) 

Carbundes 

Stomache and abdominal pains 
Haemorrho+ds 



HARRISON/A ABYSSINICA OLIV (SIMAROUBACEAE) 

. I Root barl<(Soo g)H] 

Percolation 

I CHCl3 e~tract resid~e (30 g) . I 
I 

Repeated CC Silicagel 
CHCl3 ~ CHCl3 : MeOH 

Non -polar fractions Polar fractions 

Prep. TLC Prep. TLC 
CH2Cl2 : Me2CO (13 :2) C6H6 : EtOAC (2 : 3) 

l Chromones (15, 16) I I Limonoids ( 10, 17) I 
15 : (576 mg) 2-methylalloptaeroxylin 10 : ( 150 mg) Obacunone 

. 16: (248 mg) 2-hydroxymethytaltoptaeroxylin 17: ( 45 mg) 5-dehydrooriciopsin 

Isolation of active compounds from the root bark of Harrisonia abyssinica 



Harrisonia abyssinica Oliv. (SIMARUBACEAE) 
Limonoids: 

II 

0 

23 

Q 22 

21 ~ io Harissonin 
18 . , 

CH3 ~ ri.H 
' I 

0 

H 
H 

0 
0 

11 

0 

0-..4/: 
' H 

H3C CH3 
29 28 

II 

23 

Q 22 
21, 

20 

ICH : ... H 
I 3 
I 

13 0 

H 

Oba cu none 

0 

H3C 
29 CH3 

28 

6 
0 5-dehydro-oriciopsin 

0 



Harrisonia abyssinica Oliv. (SIMARUBACEAE) 
Chromones: 

H3C 
H C ,, ... 

3 

0 0 

OCH3 0 

R = H : 2-methyl-alloptaeroxylin 
R = OH : 2-hydroxymethyl-alloptaeroxylin 



HARRISON/A ABYSSINICA OLIV. (SIMAROUBACEAE) 

[ Stem bark (500 g) I 
j Percolation 

CHCl3 extract residue (21 g) 

Repeated CC Silicagel 
CHCl3 ~ CHCl3 : MeOH 

Non - polar fractions 
Prep. TLC 
Hexane : CH2Cl2 

(1: 2) 

I st8iC>-1dSC1 -9 > -1 
Group 1 (1 -3) 
1 : (39 mg) (3-Sitosterol 
2 : (23 mg) Stigmaster.ol 
3 : (10 mg) Campesterol -
Group 2 (4 -6) 
4: (25 mg) (3-Sistenone 
5: (10 mg) Stigmastenone 
6 : ( 12 mg) Campestenone 

Polar fractions 
Prep. TLC 
C6H6 : EtOAC 

(2 :3) 

[ilmonoids (10, 11) I 
10 : ( 85 mg) Obacunone 
11 : ( 100 mg) Harrisontne 

I Stem bark (500~-UJ 

j Percolation 

n- Hexane extract residue 
I 

1 ) CC Silicagel 
cyclohexane - acetonitrile -
ethylacetate - HCOOH 

2) Prep. TLC 
CH30H -H20 (1 :1 and 8: 2) 

I Prenylated polyketides (12 -14) I 
12 : (24 mg) Oumarone 
13: (49 mg) Bissaone 
14: (12 mg) Aissatone 

Group 3: Mixture: 28:13:9 (+ FAB-MS) 
7 : Stigmasta - 3,5 dien - 3 - one 
8 : Stigmasta - 3,5,22 trien - 7 - one 
9 : Campesta - 3,5 - dien - 7 one 

Isolation of active compounds from the stem 
bark of Harrisonia abyssinica 



NEW ACTIVE COMPOUNDS ISOLATED FROM 
HARRISON/A ABYSS/NICA OLIV ( SIMAROUBACEAE) 

* Ketosteroids 

Stigmasta -or 24 - a -methylcholesta -
3, 5, 22 - trien - 7 - one 

Campesta - or 24 - a - methyllcholesta -
3, 5 - dien - 7 - one 

* Prenylated polyketides 

OH 0 

Ou.marone or 8 - methyl-
s - (3-methyl - 2 - butenyl) -
7-nonen - 2, 4 - dione 

OH 0 

~ 

o=< o 

Aissatone or (1S,5R,7R) Bissaone or 8, 12 dimethyl -
-9-acetyl-4,4-dimethyl-7- 5 -(3 -methyl -2 -butenyl) -
(3-methyl-2-butenyl) tricyclo 7, 11- tridecadien -2, 4 -dione) 
[5,3, 1,0, 1·5) undecan-8, 10, 11- trione 



Spondias mombin L. (ANACARDIACEAE) 
Folkloric use : 
I 

•Leaves 
Oxytoxic properties 

Antidiarrhoeal activity 

Treatment of wounds 

Astringent 

• Fruit 
Edible plum-fruit 



SPONDIAS MOMBIN L. 
Stems and leaves 

1) Percolation 
2) + HCI 2N 
3) Partition HCI 2N : organic solvents 

CCl4 extract residue Et20 extract residue BuOH : MEK extract residue H20 extract residue 

1 2 

VLC silicagel 
PE: CHCl3 (1:1) 
7 CHCl3 7 Me2CO 7 MeOH 

3 4 
VLC (idem) I Glycolipids 

I I I 
1 2 3 4 

DCCC 
cc 
Prep. TLC 

DCCC 
cc 

CC : Sephadex LH-20 
H20 7 MeOH 7 Me2CO: MeOH (1:1) 

Prep. TLC 

DCCC I DCCC 
cc cc 

MGDG DGDG Caffeolyesters Gallic acid Geraniin I I Geraniin 
CC silicagef _ 
PE : CHCl3 (8:2) 
7 CHC'3 7 Me2CO 

3 2 

I I 
PA PA (di-,tri-ene) 

e-sitosterol 

1 

I 1) CC; Prep. TLC slicagef 
2) CC; Sephadex LH-20 

Pelandjauic acids (PA) (mono, di-ene) 
e-sitosterolester, cf-amyrine 
unsaturated FA 

Galloylgeraniin 

r:r~~b~. 



Spondias mombin L. (ANACARDIACEAE) 
Hydrolysable tannins : 

HO OH HO OH 

OH 

0 0 
to to 

0 H 

R = H, H : geraniin 
R = H, galloyl : galloylgeraniin 

H 



Spondias mombin L. (ANACARDIACEAE) 

HO 

C6C3-compounds : 

s· 

I A1· ,,H 0 C02H 
2' c -=-<t' ~ I 2 H" . 9·C~---C-H 

I J 
H02C ---C -0 H 

I 4 
H2C ~02H s 

2-0-caffedyl-( + )-allohydroxy
citric acid · 

OH 

C17H35-2n 

OH 

19H39-2n 

OH 

C21H41 

Aromatic acids : 

n = 0 : (17:0) pelandjuaic acid 
n = 1 : (17:1) pelandjuaic acid 
n = 2 : (17:2) pelandjuaic acid 
n = 3 : (17:3) pelandjuaic acid 

n = 0: 6-nonadecyl salicylic acid 
n = 1 : 6-(12'Z-nonadecenyl) -

salicylic acid 

6-(15'Z-heneicosenyl) -
salicylic acid 



PLANT-DERIVED INHIBITORS OF HIV-1 INTEGRASE (2) 

r 

0 R1Q COOH 

R,o .... OOR.i 
OR3 

C= nr HoY 
1,5 DCQA: R1 = R4 = C; 
4,5 DCQA : R3 = R4 = C; 
3,4 DCQA : R2 = R3 = C; 
3,5 DCQA : R2 = R4 = C; 
Chlorogenic acid : R4 = C; 

R2 = R3 = H 
R1 = R2= H 
R1 = R4 = H 
R1 = R3 = H 
R1 = R2 = R3 = H 

H ~HOOC C ~OH H OOH 

H ""lf o 'e>--if"' ""- I OH 

0 0 

L- Chicoric acid 

OH 



( 

PLANT-DERIVED INHIBITORS OF HIV-1 INTEGRASE (1) 

OH 

OH 

0 

OH 

Quercetin OCH3 

I 
HO'~ 

OCH3 

Curcumin 

CH3 

CH3 

Linker 

~OH 

A>ocH3 
; -R 

0 

R = -H : (-) Arctigenin 

fa 
H~O 
HcAJ 

Caffeic acid 
phenylethylester 

(CAPE) 

R =-OH : (-)- Trachelogenin 



Uvaria narum Wall (ANNONACEAE) 
Folkloric use : 

• India : Narum panal 

•Leaves 
Rheumatic swellings 

Billiousness 

• Root Bark (decoction) 
Control of fits at delivary 

Bowels complaints (children) 

•Root oil 
Erysipelas 

Eczema 

Rheumatism 

• Whole plant 
Insecticidal properties 

Jaundice 

Thyphoid 

Rheumatism 

Eczema 

~ :~ 1\ 
India ~ ~~00: ~o 



Uvaria narum Wall. (ANNONACEAE) 
Acetogenins : 

R1 R2 
OH R1 
.I I , -II 

H H 
0 OH H 

31CH3 OH H 

CsH13 
H OH 
H 0 

OH R2 OH OH 

~ 0 
H c/ (CH2>n 'CH 0 CH_..,(CH2)111 D 3 

. I I I 0 
OH OH 

37 CH3 

Name: 

isodesacetyluvaricin 
narumicin I 

. -
(threo-trans-threo-trans-threo) 
narumicin II 
(threo-trans-threo-trans-erythro) 
squamocin 
squamocin-28-one 
panalicin 
(threo-trans-threo-trans-erythro) 

m = 12, n = 13: uvariamicin I 
m = 14, n = 11 : uvariamicin II 
m = 16, n = 9 : uvariamicin Ill 



Annona muricata L Acetogenins : . (ANNONACEAE) 

OH OH 

(CH2)m 

(CH2)n'-... 
CH3 

OH 

m = 10, n = 9: 
rolliniastatin-2 
(= bullatacin) 

m = 8, n = 9: 
molvizarin 

0 

H23C11 20 19 C11 H22 
0 

Epoxym~rin A 35
CH3 

H23C11 
16 15 

C11H22 
0 0 

Epoxymurin B 

H25C12 C3Ha~sH10 
IS ~II 

OH OH 0 

Reticulacinone 

35
CH3 

0 

35 H c 3 

0 



METHODS FOR DETECTION OF 
BIOLOGICAL ACTIVITY OF PLANT EXTRACTS (5) 

2.2. ISOLATED SUBCELLULAR SYSTEMS 

2.2.1. ENZYME INHIBITION OR ACTIVATION ASSAYS 
MACROPHAGE ASSOCIATED CARBOXYPEPTIDASES (TRYPSIN, 
KALLIKREIN), HYPERTENSIVE PROTEOLYTIC CASCADES (RENIN, 
ANGIOTENSIN-CONVERTING ENZYME), 
GENITAL TRACT PROTEOLYTIC SYSTEMS (ACROSIN), 
ARACHIDONIC ACID PATHWAYS (CYCLO-OXYGENASE, LIPOXYGENASE, 
THROMBOXAN-SYNTHETASE) 
CARDIOVASCULAR SYSTEM (ATP-ASE, HMG-COA-REDUCTASE, MAO, 

TYROSINE-HYDROXYLASE) ETC. 

2.2.2. RECEPTOR BINDING ASSAYS 
ACETYLCHOLINE-, ADRENALINE-, DOPAMINE-, SEROTONIN-, HISTAMINE-, 
EXCITATORY AMINO ACID-, GLYCINE-, GABA-, OPIOID-, TACHYNIN-, 
PROSTANOIDS-, PAF- AND ADENOSINE RECEPTORS I I 

! 



Screening battery of in vitro assays 
I 

Biochemical activities 

Activation or inhibition of key-enzymes of important 
biochemical systems : · 

1 ) Macrophage associated carboxypeptidases 
2) Hypertension associated proteolytic cascades 
3) Gen ital tract proteolytic systems 
4) Arachidonic acid pathways 



ASSAY OF DIPEPTIDYL PEPTIDASE IV (DPPIV) (1) 
I 

* AIM: 

IMMUNOMODULATORY ACTIVITY 

*DECREASE OFT-CELL PROLIFERATION AND T-CELL CYTOTOXICITY 

*DECREASE OF ACTIVATION OF 8-CELL PROLIFERATION 

*DECREASE OF ACTIVATION OF MACROPHAGE'S ACTIVITY 

*DECREASE OF ACTIVATION OF NATURAL KILLER CELL'S ACTIVITY 



( 

ASSAY OF DIPEPTIDYL PEPTIDASE IV {DPPIV) (2: 
I 

*TEST: 

fOCH 2NH 2 

cJco--NH~ Gly-Pro-4-Me-2-NA 

Tris Buffer 
37° C; 20 min 

C(OCH2 NH2 

cJcooH 

Gly- Pro 

• 

OCH
3 

+ DPPIV 
+Test compound 

H2~ 
+ ~ 

OCH3 

4- Me- 2-NA 

*Fluorescence: 340 nm (excitation) 
425 nm (emission) 

* 1 IU = 1 µmol 4 - Me - 2 - NA I min 



( 

Assay of dipeptidyl peptidase IV (DPPIV) 
by determination of the fluorescence of 4-Me-2-naphtylamine 

H2N-CH2-CO 
I 
N . 

CO-NH 

i 
DDPIV 

Gly-Pro~4-Me-2-NA 

H2N-CH2-CO 

~ 
. UCOOH 

Gly-Pro 

H2N 

4-Me-2-Naphtylamine 



( 

ASSAY OF 
ANGIOTENSIN-CONVERTING ENZYME {ACE) 
I 

* AIM : ANTIHYPERTENSIVE ACTIVITY 

* TEST: 

C6H5CONHCH2CONHCH2CONHCH2COOH Hip-Gly-Gly 

Hip 

HEP ES 

NaCl ; Na2S04 

pH 8.0 

37 ° C ; 30 min . 

• 

+ACE 

+ TEST COMPOUND 

C6H5CONHCH2COOH + H2NCH2CONHCH2COOH 

I + HCI + EtOAc 

f. + INTERNAL STANDARD : 0-Me-Hip 

HPLC of Hip and 0-Me-Hip 

COLUMN: C 115 (10 µm) 

MOBILE PHASE: KH2PO,.ICH3CN (3117) (pH 3.5) 

DETECTION : UV AT 228 NM 

Gly-Gly 



I 

f 
0 

\\ 0 H-R 
~~-N-CH 

I I 
.H (yH2lz Cil 

H2C-N-C=NHi 
I I 
H NH2 

Enzyme (X) 

Kallikre"ine 

Trypsine 

x 
OH-

0 

---- 0-
0 8-& 
~-N-CH 

~ I 
. (CH2h 

R 

Ethoxy 

p-Nitroanilide 

. I ® 
H2C-N-C=NH2 

I I 
H NH2 

R' 

Ethanol 

p-Nitroaniline 

+ R' 



( 

METHODS FOR DETECTION OF 
BIOLOGICAL ACTIVITY OF PLANT EXTRACTS (6) 
I . 

2.3. ISOLATED CELLULAR SYSTEMS 

' 2.3.1. CYTOT9XICITY (IN .VITRO), ANTITUMOUR AND 
ANTINEOPLASTIC (IN VIVO) ACTIVITIES .. 

: 

* IN VITRO AND IN VIVO ACTIVITY AGAINST VARIOUS ANIMAL- OR 
HUMAN TUMOUR SYSTEMS 

- IN VITRO PRESCREEN AGAINST 9 KB HUMAN NASOPHARYNX 
~ARCINOMA AND MOUSE L YMPHOCYTIC P 388, FOLLOWED BY i 

IN VIVO SCREEN AGAINST ADDITIONAL MOUSE TUMOURS SUCH AS 
P 388 MURINE LEUKEMIA, LEWIS LUNG CARCINOMA, COLON 38 AND 
CD 8f1 MAMMARY (NCI, 1956) 

- HUMAN SOLID: TUMOUR-LINE BASED ANTICANCER SCREEN (NCI, 1989) 
BATTERY OF 60 CELL-LINES OBTAINED FROM 8 ORGAN SYSTEMS: 
IN VITRO PRESCREEN FOLLOWED BY IN VIVO SCREEN 



METHODS FOR DETECTION OF 
BIOLOGICAL ACTIVITY OF PLANT EXTRACTS (7) 
I 

2.3. ISOLATED CELLULAR SYSTEMS 

*MECHANISM BASED IN VITRO ASSAYS 

- BASED ON CLINICALLY EFFECTIVE ANTITUMOUR COMPOUNDS 
E.G. TUBULIN DEPOLYMERIZATION (VINCRISTIN), 
TUBULIN STABILIZATION (TAXOL), 
TOPOISOMERASE I AND II INHIBITION 
(RESPECTIVELY CAMPOTHECIN AND ELLIPTICIN) 
AND DNA CLEAVAGE (BLEOMYCIN) 

- TO DETECT CHEMOPREVENTIVE AGENTS 
E.G. ANTIMUTAGENIC ACTIVITY (AMES-TEST), 
BENZ(A)-PYREEN HYDROXYLASE INHIBITION, 
PROTEASE INHIBITION, RADICAL SCAVENGING ACTIVITY 



EFFECTS OF SELECTED FLA VON ES ON IN VITRO TU BULIN POLYMERIZATION, 
[ 3H] COLCHICINE BINDING AND CYTOTOXICITY DATA (Gl50) 

4' 

5' r: I I 
..........-

.. ·- Q-H 0 
0 " 0 

. -
Comp.1 - 26 Comp. 27 -41 Comp. 42-79 

Comp. C5 C6 C7 ca C3' C4' cs· Mean Tubulin % lnhibiiton of [3H] 
Gl50 polymerization colchcine binding 

IC50 (µM) 5µM 50µM 

1 HO MeO HO H HO MeO H 0.24 2.0 ± 0.5 35 76 

2 HO MeO MeO MeO HO MeO H 0.13 0.83 ± 0.2 59 89 

3 HO· H HO H HO MeO H 1.7 3.0 ± 0.4 43 75 

4 HO MeO MeO MeO MeO MeO H 7.1 > 40 4 

5 HO Meo MeO MeO MeO HO H 7.6 > 40 0 

7 HO H MeO MeO MeO HO H 9.5 > 40 0 

15 HO MeO HO MeO MeO HO H 27 > 40 6 

16 HO H MeO H HO MeO H 32 > 40 0 

19 HO MeO HO MeO MeO MeO MeO 54 > 40 6 

25 MeO MeO MeO MeO MeO MeO H > 27 > 40 1 



EFFECTS OF SELECTED FLAVONES ON IN VITRO TUBULIN POLYMERIZATION, 
[ 3H] COLCHICINE BINDING AND CYTOTOXICITY DATA (Gl50) (CONTINUED) 

4' 

5' 

L_ [ ~ 
Q-H 

II 

0 0 0 

Comp. 1 - 26 Comp. 27 -41 Comp. 42 - 79 
Comp. C5 C6 C7 CB C3' C4' C5' Mean Tubulin % lnhibiiton of [3HJ 

Gl50 polymerization colchcine binding 
IC50 (µM) 5µM 50µM 

27 HO MeO Meo H HO MeO H 4 > 40 9 

30 H H Meo H MeO MeO H 5.5 > 40 0 

31 HO H H H 2', 4', 6' TRIONE 5.9 31±5 22 

32 MeO Meo MeO H MeO MeO H 6.6 > 40 0 

34 Meo MeO MeO H HO MeO H 14 > 40 2 

45 HO MeO HO H MeO MeO H 9.5 > 40 6 

46 HO MeO MeO MeO H MeO MeO 17 > 40 5 

47 H H H H MeO MeO MeO 18 > 40 0 

48 HO MeO MeO MeO MeO MeO MeO 19 > 40 11 

73 HO MeO HO H H MeO H > 31 > 40 11 

Cclcbidce j It± D 3 

Podophyllotoxine 82 
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VOLUME 3. NUMDER IO 

CELL LOGICSO(Hl 
• LEUK 
CCRF -CEit -5.4 
Hl -60 -4.7 
K562 -5.5 . 
MOtT-4 -4.6 • 

RPH!-8226 ·5. 1 
• NSCLC 
A549 ·6-2 • 
EKV-X ·5. 1 

HOP-62 ·S_b 
HOP-92 -4. 4 
H226 -6.4 . 
H23 -5.9 
HJ22 -5 .9 
H460 -6.J 
HSZZ -6.2 
• SCLC 

OHS· 114 ·6-5 
DHS·Z7J ·5 .9 
• COLON 
COL0-205 -6.1 . 
DLO • 1 -5 .9 
HCC2W8 -5. 2 
HCT-11b ·b-2 . 
HCT- 15 ·4 .7 
H129 • 5. 2 
KM-12 -6 
KM20LZ ·5 .6 
Sl<620 . 5 .b 
• CNS 
SF- 2bll . 7 .6 
SF -295 ·6.6 
SF-539 ·6. 1 . 
SNS-19 ·6.6 

SNS· 78 . 5. 3 

U· 251 . 7. 2 
XF · 498 -5 
• MELANOl4A 
lOX -5 .( 
l<ALME-JM . s. 1 
H19·HEL ·6.2 

SK-MEL·2 . 5 
SK· MEL· 28 ·S .2 
SK-MEL-5 ·6.2 
UACC-257 . 4. 7 
UACC-62 ·5 .4 
• OVAA I AN 
ICROV-1 . 5. 3 
OVCAR ·3 . 5. 2 . 
OVCAR-4 . 5. 2 • 
OVCAR-5 ·4 .2 
OVCAR-8 ·6. 3 
SKOV-l >-J.9 • 
• RENAL 
A498 ·4. 5 
CAKI • 1 -4. 1 

SN12C . 7. 1 

SNlZ·KI ·6. 5 
U0-31 ·4 .z . 
• MISC 
HCF-7 ·5 .7 
HCF-7/AOR ·4.4 . 
P388/ADR ·4. s . 
• ENO 

DIFFERENCE 
HEAN LOG l C50s 

• 

-_,_ 
• -----
1-

I-
.1 1----_, 
_, 
-1 
1-

-1 
-1 
1---·-·1 

I-

__ 1-

F1G. 7. Mean Graph oh1aincd from scrcenin!I, of compound NSC 
I 5'\695. The mean ln)(10 JC,0 for this compound was -5. 5. lndi· 
v1dual IC,., values for each cell line arc shown. 

ployed. Model svstcms that are hein!I, explored for in vivo inves· 
ugations with panel lines rndu<lc a mrcrocnc:ipsulate<l tumor 
model. subcuiancous xeno11.raf1 models. and onhotopic mo<lcls. 

THE MICROENCAPSULATED -;· 

As one appro;ich to devclopmenr 01 

be useful with a wide di\·er..<11 ot tu 

late<l tumor assay (META> has bet·n 
plov5 a proprietary m1crocncapsula11 
rt possibk w encapsulate human tw 
sulcs (e.g .. sec Figure 8) tha1 can bl' 
paitoncal c;n·ii:y of nutle mrcc. Tht· 
of the microcapsulc:s are 1ntcn<lt·<l 
tumor cells. but permit the now ot 11 

)(r<>'lll.'lh. Test drugs can be admim"' 
sulcs rcco•·ercd at the desired time' 
comparisons of viable tumor cell 11-. 

ered from treated \'1. comrol ammal-
The gcner.tl ..:om:cpt for this assaY 

a11r.1c11•·t•; howc•·cr. our experience· 
desired in 1•i1•0 dru11. screen ;ipphcm 
ibilitr ant.I other 1echmcal and pr:K: 
routine use in the NCI pro)(r.tm. Am 
likch· be limned to \pcc1;ilizcd c:-.;r 
ri~idly controlled and dctined rcscar 
readily :ichievahlc in a buw in 1•i1·0 

Fu.;. 8. Microenc:ipsulatc:d human 
plantation. Individual microcapsul• 
mm in diameter. (Photomicrogr:ip. 
Jamc:s McMahon. NCI) 
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METHODS FOR DETECTION OF 
BIOLOGICAL ACTIVITY OF PLANT EXTRACTS (8) 
I 

2.3. ISOLATED CELLULAR SYSTEMS 

2.3.2. IMMUNOMODULATORY ACTIVITY 
AIM: 
COMPOUNDS THAT STIMULATE THE NON-SPECIFIC 
IMMUNE SYSTEM I.E. THE EFFICIENCY OF GRANULOCYTES, 
MACROPHAGES, COMPLEMENT AND NATURAL KILLER CELLS 
TESTS: 

* IN VITRO GRANULOCYTE PHAGOCYTOSIS ASSAY (SMEAR EST) 
* CHEMOLUMINESCENCE ASSAY 
* CHEMOTAXIS ASSAY 
* LYMPHOCYTE PROLIFERATION ASSAY 
* ASSAY OF NATURAL KILLER CELL ACTIVITY 
* ASSAY FOR TUMOUR NECROSIS FACTOR (TNF) PRODUCTION 
* COMPLEMENT ACTIVATION TEST 

2.3.3. INHIBITION OF PLATELET AGGREGATION 
AIM: EVALUATION OF ANTITHROMBOTIC POTENTIAL 
TEST: TURBIDIMETRIC ASSAY IN A PLATELET AGGREGOMETER 



Log Dose 
(M or mmoVkg) 

-1 

-3 

-5 

-7 
% Inhibition 

+ 

I Antimutagen dose range 
- Mutagen dose 

r------------------, 100 

50 

(50) 

(% Enhance.) 

-....--------t--- Maximum" Inhibition 
of mutagenic activity 

------+--- No significant change in actMty 

--t---- Maximum" enhancement ---------
'------------=---=--' 

Antimutagens 
(or Mutagens) 

of mutagenic activity 

Test system code word 

Fig. 1. Schematic diagram of an antimutagenicity profile. Profiles 
are organized to display either the antimutagenic activity of 
various antimutagens in combination with a single mutagen or the 
activity of a single antimutagcn with various mutagens. The upper 
bar graph displays the mutagen concentration and the range of 
antimutagen concentration tested. The lower graph shows either 
the maximum percent inhibition represented by a bar directed 
upward from the origin or the maximum percent enhancement of 
the genotoxic response represented by a downward-directed bar. 
As illustrated in the lower graph, a bar across the origin indicates 
that no significant effect was detected (designated as 'negative 
data' in the 1r.x1). Test rodes arc dcfinc-d in thr. Ann<>n<iix. 
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BR/DELIA FERRUGINEA BENTH. (EUPHORBIACEAE) 

FOLKLORIC USE : CONGO 

STEM BARK 

* DIARRHEA 

* DYSENTERY 

* FEMALE STERILITY 

* INTESTINAL DISORDERS 

* INTESTINAL WORMS 

* RHEUMATIC PAIN 

* 

* 

LEAVES 

DIABETES (HYPOGLYCAEMIC 
EFFECTS IN PATIENTS : ABSTINENCE 
OF ALCOHOL DURING TREATMENT) 

MOUTHWASH 



--- -------- -------- -- -------------

ISOLATION OF COMPLEMENT-INHIBITING CONSTITUENTS OF 
BR/DELIA FERRUGINEA BENTH. (EUPHORBIACEAE) 

DRIED STEM BARK POWDER (2.5 KG) 

1) CHCl3 : SOXHLET 
2) PERCOLATION: 80% ACETONE 

CHCl3 EXTRACT RESIDUE 
{5.18g) 

I ACETONE EXTRACT RESIDUE (72.18 g) I 
I 

CC SEPHADEX LH20 
ELUTION : EtOH 4 MeOH -4 Me2CO : H20 

BRF 11 (14.73 g) BRF 10 (9.54 g) BRF 12 (21.85 g) 

CC SEPHADEX LH20 
ELUTION : n-PrOH-MEOH 
(3: 141:1) ~ MeOH 



I 

ISOLATION OF COMPLEMENT-INHIBITING CONSTITUENTS OF 
BR/DELIA FERRUGINEA BENTH. (EUPHORBIACEAE) (Continued) 

I A1 (3.45 g) J A2 (7.57g) r -----··~-1 ~ 

I 

CC SEPHADEX LH 20 
n-PrOH-MeOH (3: 1-1: 1) ~MeOH 

I 

I 
I HPLC: RP 18 

2% HOAC-CH3CN 
1) EtOAc 
2) n-BuOH 

FLAVONOIDS 

I i12(o.7as9> - , A 10, A 13 - A 151 EtOAc extract residue : 
- A20 (1.79 g) 

I 
n-BuOH extract residue : 6: 3',4',5'-0-MM (14.3 mg) 

7: 3.3',4',5'-0-MM (6.4 mg} 

REP EA TED CC ON 
SEPHADEX LH20 

1 : BIFLA VANOID (95 mg) 

1) CC ON AVICELR 
ELUTION I MeOH-H20 (2: 1) 
2) CC ON SEPHADEX LH20 
ELUTION : MeOH-CHCl3 (2:1) 

A21 : (4.13 g) 

1) CC ON SEPHADEX LH20 
ELUTION : EtOH 
2) CC ON AVICELR 
ELUTION : MeOH-H20 (2 : 1) 

MeOH-CHCl3 (2:1) 

CAFFEOYLQUINIC ACIDS (CQA) 

2: 3,5-DCA (12.2 mg) 
3: 1,3,4,5-TCQA (8.3 mg) 

,__ FLA VONOIDS 

4 : 3-0-MQ (20 mg) 
5: 3,7,3',4'-0-MQ (16.9 mg) 

1) CC on SILICAGEL 
n-BuOH-HOAc-H20 (4: 1 :5) 
2) CC ON AVICELR 
ELUTION: MeOH: H20 (1:1) 

FLAVONOIDS 

8 : MYRICETIN (15.3 mg) (M) 
9 : 3-0-Q-GLU (11.3 mg) 



COMPLEMENT-INHIBITING CONSTITUENTS OF 
BR/DELIA FERRUGINEA BENTH (EUPHORBIACEAE) 

OH AOH 
Howe ,((oYYol(jOH 

:::,...' OH~" OH OH OH 

OH 

1 : Gallocatechin-4'-0-7-epigallocatechin 
CP: 14.7 ± 3.0, AP: 86.2 ± 4.5 

R2 
R1 R2 

RJ 4 OH OH 
R,,~/o,A )1..R. 5 OCH3 OCH3 

6 OH OCH3 
OH 0 

7 OH OCH3 

8 OH OH 

9 OH OH 

R1 
2 H 

3 caf 

RJ 

OH 

OCH3 

OCH3 

OCH3 

OH 

OH 

HOOC 

OR1 

R2 
caf 

caf 

R4 

H 

H 

2 

OCH3 

OCH3 

OH 

H 

5 

OR4 4 

2' 3' OH 
OR3 ~ ,f\

4
• 

-~~-\__/OH 
OR2 

RJ 
H 

caf 

Rs 

OCH3 

OCH3 

OH 

OCH3 

OH 

0-Glc 

8' 5' 
Caffeoyl : caf 

R4 
caf 3,4 DCQA CP: 6.2 ± 1.4 

AP : 272.5 ±4.0 

caf 1,3,4,5 TCQA 

CP 

215.2±11.7 

147.6 ± 4.0 

116.9 ± 10.9 

84.5 ±12 .. 8 

58.2 ± 10.7 

171.1 ± 5.8 

CP: 3.1±0.1 

AP : 60.6 ±1.0 

AP 

1531± 6.0 

223.0 ±11.0 

>500 

128.6 ±7.2 

137.4 ±12.9 

>500 

The anticomplementary activity of compounds 1 - 9 is expressed in IC50,µM; rosmarinic acid: CP: 80.6 ± 4.7, AP: 408.3 ± 3.3 
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INHIBITION OF THE CLASSICAL ACTIVATION (CP) AND ALTERNATIVE (AP) 
PATHWAYS OF COMPLEMENT BY FLVAVONOIDS: IC50-VALUES (µM) 

COMPOUND 
QUERCETIN 
QUERCITRIN 
RUTIN 
HYPEROSIDE 
MYRICETIN 
(±) - TAXIFOLIN 
PELARGONIDIN.CL 
CYANIDIN.CL 
8AICALEIN 
CATECHIN 
EPICATECHIN 
EPIGALLOCATECHIN 
PROCYANIDIN 81 
PROCYANIDIN 82 
PROCYANIDIN 83 
PROCYANIDIN 84 
PROCYANIDIN 85 
PROCYANIDIN 86 
PROCYANIDIN 88 
PROANTHOCYANIDIN A 1 
PROANTHOCYANIDIN A2 
PROANTHOCYANIDIN C1 

TYPE 

FLAVONOL 
FLAVONOL 
FLAVONOL 
FLAVONOL 
FLAVONOL 
FLAVANONOL 
ANTHOCYANIDIN 
ANTHOCYANIDIN 
FLAVON 
FLAVANOL 
FLAVANOL 
FLAVANOL 

GALLOCATECHIN (4'-0-7)-EPIGALLOCATECHllN BIFLA VANOL 

N.D. = NOT DETERMINED 

CP 
526.0 ± 13.2 
384.1±8.8 
357.1±2.9 
N.D 
67.6 ± 1.3 
402.2 ± 9.2 
167.2 ± 2.5 
89.7 ± 3.7 
N.D 
647.2 
655.5 
196 
31.3 
58.0 
37.7 
45.5 
51.7 
18.5 
19.7 
57.1 
11.6 
6.0 
14.6 

LASURE ET AL., PHARM. PHARMACOL. LETI., 4, 32, 1994 

AP 
N.D. 
N.D. 
N.D. 
62.5 ± 5. 
153.8 ± 5.9 
N.D. 
120.5 ± 9.4 
N.D. 
942.2±11.3 
N.D. 
N.D. 
179.4 
72.0 

-
83.7 
105.0 
112.8 
85.5 
86.0 



STRUCTURE-ACTIVITY RELATIONSHIP STUDIES OF 
FLAVONOIDS WITH COMPLEMENT ACTIVITY 

0 
(1) 

0 
(2) 

Rn 

Rn 

Rn 
~Rn ocxv 

Rn Rn Rn 
(3) 

(4) 

INHIBITORS OF THE CLASSICAL PATHWAY (CP) 

* 
* 
* 

* 
* 

DOUBLE BOND AT C-2 AND CARBONYL GROUP ATC- 4 ARE NOT ESSENTIAL 
HYDROXYLATION AT C-3 INCREASES INHIBITORY ACTIVITY 
INCREASING NUMBER OF HYDROXYL GROUPS IN THE B-RING ENCHANCES 
THE ACTIVITY,ESPECIALL YA 3' ,4' ,5'-TRIHYDROXYL SUBSTITUTION 
(E.G. MYRICETIN) 
METHOXYLATION DECREASES THE INHIBITORY EFFECT 
GLYCOSYLATION HAS AN AMBIGUOUS EFFECT DEPENDING ON THE NATURE 
OF THE AGL YCONE AND ON THE TYPE OF LINKAGE TO THE AGL YGONE : 
C-GLYCOSYLATION DECREASES THE INHIBITORY ACTIVITY OF FLAVONES, 
GLYCOSYLATION DECREASES THE INHIBITORY ACTIVITY OF ANTHOCYANIDINS 



STRUCTURE-ACTIVITY RELATIONSHIP STUDIES OF 
FLAVONOIDS WITH COMPLEMENT ACTIVITY (CONTINUED) 

0 
(1) 

0 
(2) 

Rn 

~Rn 

No'r··V 
~R· 

Rn (3) n (4) 

INHIBITORS OF THE ALTERNATIVE PATHWAY (AP) 

ONLY SOME REMARKS 
* ANTHOCYANIDINS SHOW AN IMPORTANT INHIBITION 
* THE CARBONYL GROUP AT C-4 IS IMPORTANT FOR A HIGH INHIBITORY 

* 

* 

ACTIVITY 
METHOXYLATION IN GENERAL CAUSES AN ACTIVATION OF THE AP, 
ESPECIALLY AT C-4' 
THE INHIBITION EFFECT INCREASES WITH THE NUMBER OF HYDROXYL 
GROUPS IN RING B 

LASURE ET AL., PHARM. PHARMACOL. LETT., 4, 32, 1994 

Rn 
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VERNONIA AMYGDALINA DEL. (ASTERACEAE) 

FOLKLORIC USE 
RWANDA: UMUBIRIZI 
UPPER PARTS: LEAVES, TWIGS, STEMS, FRUITS 

ACHES, ABDOMINAL PAIN, PAIN AFTER CHILDBIRTH 
AMOEBIASIS 
ASCARIASIS (CHILDREN) 
CARDIOVASCULAR DISEASES 
COLICS 
ECZEMA 
FEVER 
GASTROINTESTINAL UPSETS 
HEPATIC DISORDERS E.G. HEPATITIS 

. MALARIA 
RHEUMATISM 
SCHISTOSOMIASIS 
SNAKE BITES 

USED - AS FOODSTUFF : BITTER TONIC 
TO RENDER WOMEN SEXUALLY MORE ATTRACTIVE 



VERNONIA AM/GOAL/NA DEL. (ASTERACEAE) 

PHARMACOLOGICAL EVALUATION 

* FLA VONOIDS : 
QUERCETIN (Q), KAEMPFEROL (K), RUTINE (R) (0.38%) 
3-0-METHYLFLAVONES: 3-0-MQ I 3,3'-0-MQ (0.84%) 

IN VITRO CARDIOVASCULAR EFFECTS (10 -100 µg/ml, Q, 3-0-MQ) 
INHIBITION OF PLATELET AGGREGATION 
VASORELAXA TION (RABBIT EAR CENTRAL ARTERY) 
POSITIVE CHRONOTROPIC EFFECT (GUINEA-PIG RIGHT ATRIUM) 
ANTl-ARYTHMIC EFFECT (GUINEA-PIG LEFT ATRIUM) 

ANTIPICORNAVIRUS ACTIVITY: POLIOMYELITIS, COXSACKIE, RHINOVIRUS: FROM 1µg/ml3-0-MQ on 

* SESQUITERPENE LACTONES 
VERNOLEPIN, VERNODALIN, VERNOLID (0.12%) 

SPASMOL YTIC ACTIVITY (GUINEA PIG ILEUM) (VERNOLEPIN : 5 - 10 µg/ml) 
COMPETITIVE ANTAGONIST OF HISTAMINE pA2 = 5.61 
NON-COMPETITIVE ANTAGONIST OF ACETYLCHOLINE 
PLATELET ANTI-AGGREGATING ACTIVITY (VERNOLEPIN: 5-10 µg/ml) 

_ PREVENTS ADHESION OF PLATELETS, REVERSES STRONG PSEUDOPOD FORMATION AND 
REDUCES CENTRALISATION OF THE GRANULES 
DURING PLATELET AGGREGATION 

ANTHELMINTHIC, OXYURICIDAL AND AMOEBICIDAL ACTIVITIES (VERNOLID) 

CYTOTOXIC AND ANTITUMORAL ACTIVITY 
INHIBITION OF WALKER INTRAMUSCULAR CARCINOMA SARCOMA (RA TS) 



c 
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0 t 2 3 min. 

fl(;. I0.1 Aggregation tracing after the addition of collagen to citrated PRP. L: lag phase. V: initial velocity 
of aggregation. U: height or amplitude of aggregation after 3 min. 
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METHODS FOR DETECTION OF BIOLOGICAL 
ACTIVITY OF PLANT EXTRACTS (9) 

2.3. ISOLATED CELLULAR SYSTEMS 

2.3.4. WOUND HEALING 

AIM : STIMULATION OF WOUND REPAIR 

TESTS: 

*PROLIFERATION OF ENDOTHELIAL CELLS 

*GROWTH FACTORS RELEASE BY CELL ACTIVATION 

* REEPITHELIALIZATION 

2.3.5. ANTIOXIDANT AND RADICAL SCAVENGING ACTIVITIES 

A.IM: PREVENTION AND/OR ELIMINATION OF OXIDATIVE STRESS 

TESTS: 

* ANTIOXIDATIVE ASSAY IN E.G. RAT LIVER MICROSOMES, 
RABBIT ERYTHROCYTE MEMBRANE GHOSTS 

*RADICAL SCAVENGING ASSAY IN E.G. ACTIVATED 
POL YMORPHONUCLEAR NEUTROPHILIC LEUCOCYTES (PMNL) 
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COMPARISON OF SUBCELLULAR VERSUS 
CELLULAR /N VITRO ASSAYS 

CLASSIFICATION 

* SUBCELLULAR ASSAYS : USE OF ISOLA TED SYSTEMS FROM CELLS SUCH AS ENZYMES, 

RECEPTORS, DNA.'.. (MOLECULAR ASSAYS) 

* CELLULAR ASSA VS : USE OF INT ACT CELLS 

COMPARISON 
CHARACTERISTICS 

SPECIFICTY 

CAPACITY 

HIT RATE 

FALSE POSITIVES 

FALSE NEGATIVES 

SUBCELLULAR ASSAY 

HIGH 

VERY HIGH 

LOW BUT SPECIFIC 

AGENTS THAT DON"T ENTER OR 

ARE RAPIDLY METABOLISED 

ALL COMPOUNDS WORKING 

BY OTHER MECHANISMS 

:;~. 

;. 

. , 
.;- : . ,·~ 

~. ;; l .. • . 
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CELLULAR ASSAY 

LOW 
. -
MODERATE TO HIGH 

HIGH BUT MOST NOT OF INTEREST 

WIDE VARIETY OF TOXINS 

FEW 

'· 
.. 

. ! 

·. 
' .. 

.. 
I • 

'·· 



Soft tissue repair pathways 

I. INFLAMMATION 
(days 0-3) 

II. GRANULATION 
TISSUE 

FORMATION 
(days 3-12) 

III. MA TRIX FOR
MATION AND 
REMODELING 
(days 3- month 6) 

llN}uRv-, 
_ , Hemorrage • 

Complement generation 

Platelet aggregation and 
degranulation 
Blood clotting 
Hemostasis 

Cell Recruibnent 
Debridement and 
resistance to infection 

Growth factors release by 
cell activation 

Neovascularization 
Cell proliferation 
Reepithelialization 

Granulation 
Tissue formation 

Wound closure 
Extracellular matrix 

formation and remodeling 

I HEALED WOUND] 

---



DEBRIDEMENT 

INJURY 

+ 
COAGULATION 

PLATELE'IS 

+ 
INFLAMMATION 

RESISTANCE ... ~ 

L YMPHOCYI'ES 
MACROPHAGES ~--1--11~ FIBROBLASlS 

TO INFECTION 

EPITHELIUM 

L COLLAGEN 
LYSIS 

~ 

GRANULOCYfES 

NEOVASCULAR 
GROWfH 

COLLAGEN 
SYNTHE.5IS 

(REMODEUNG) ) 

HEALED WOUND 

CONTRACTION 

--- _______________________ __J 



Sangre de Drago 
(Dragon's blood) (Sangre de Grado) 

I 

• Used in South American popular medicine for wound healing, 
ulcers and against cancer 

• Red viscous latex extracted from the cortex of several Croton species 
(Euphorbiaceae) · 

Croton lechleri L. 

Croton palanostigma (Klotzschs) 

Croton salutads Casar 

Croton draconoides (Muell.) Arg. 

Croton erythrochjlus (Muell.) Arg. 

• Pterocarpus amazonum (Benth.) (Sangre de Grado, Peru) 

The clear red bark exsudate is used for leishmaniasis treatment 

• Pterocarpus draco L. (West Indian or American dragon's bk>od) 

Used against cancer 

• Daemonorops draco (Willd.) 8. (Calamus draco Willd., East Indian or Sumatra dragon's blood) 

Sanguis Draconis Asiaticus 

Used as an astrigent 

• Dracaena draco l. (Canary Islands, Canarian or African dragon's blood) 

Sanguis Draconis Canariensis 

• Other species of the same genera 



Compounds isolated from 
Sangre de Drago 

H3CO N(CH3h 

0 

OCH3 

Taspine 

H3CO 

HOH2C 

,,, -o ,,, 

OCH3 

OR 

OH 

(1): R = CH3 
(2): R = H 

(1) = 3' ,4-0-dimethylcedrusin 
(2) = 4-0-methylcedrusin 



In vivo wound healing activity. 
Le2end for tables : 
Macroscopic observations 
a contraction : 

b formation of a crust : 

c wound repair : 

0 = no contraction 
+ to +++ = increasing level of contraction 
a first crust is formed on the wound after 
the given number of days . _ 
% of the wound volume filled with new tissue 

Microscopic observations 
d new tissue : 1 to 3 = stage of formation of new tissue (see text) 

T =toxic 
e epithelial growth : 0 = no epithelial growth 

0 to ++++ = increasing level of epithelial growth 
f new hair follicles : 0 = no hair follicles 

+ = few introversions 
++ = obvious introversions 
+++ = more obvious introversions 
++++ = introversions with beginning differentiation 



( ( 

In vivo wound healing activity of 
Sangre de Drago (= SDD) and its constituents 

Conclusions : 

CD Stimulation of wound contraction (polyphenols : EB) 

(?) Formation of a crust (polyphenols: EB) 

® Stimulation of wound repair by 
stimulation of fibroblast and collagen formation 
(3' ,4-0-dimethylcedrusin : EB; polyphenols :e) 

© Stimulation of epithelial layer regeneration 

~ Formation of new hair follicles 

@ Wound healing without scars 

South America 
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FLAVONOIDS AS INHIBITORS OF XANTHINE OXIDASE (XO) 
AND SUPEROXIDE SCAVENGERS (SS) 

Xanthine + 202 + H20 

Xanthine + 0 2 + H20 

• .. 
Uric acid + 202- - + 2H+ 

Uric acid + H20 2 

Summary of the Classification of Flavonoids into Six Categories According to 
Their Inhibition .of Xanthine Oxidase and Superoxide Scavenging Activity 

Category Inhibition of Su peroxide Example 
xanthine oxidase scavenging 

activitya 

A 0 + (-)-epigallocatechin 
B + 0 baicalein 
c + + myricetin 
D + - galangin 
E 0 - 7-hydroxyflavanone 
F 0 0 naringenin 

•Key: 0, no effect;+, effect;-, pro-oxidant effect COS ET AL., J. NAT. PROD. 61, 71, 1998 



METHODS TO DETECT AND MEASURE 
BIOLOGICAL LIPID PEROXIDATION (1) 
I 

• Method 

Analysis of fatty acids by GLC or HPLC 

Oxygen electrode 

Iodine liberation 

Heme degradation of peroxides (often first 
separated by HPLC) 
Glutathione peroxidase 

Cyclooxygenase 

GLC/mass spectrometry 

Spin trapping 
Hyrocarbon gases 

What is measured 

Loss of unsaturated fatty acids 

Uptake of oxygen by carbon-centered 
radicals and during peroxide 
decomposition reactions 
Lipid peroxides 

Lipid peroxides 

Lipid peroxides 

Lipid peroxides 

Lipid peroxides/aldehydes 

Intermediate radicals 
Pentane and ethane 



METHODS TO DETECT AND MEASURE 
BIOLOGICAL LIPID PEROXIDATION (2) 
I 

• Method What is measured 

Light emission Excited carbonyls, singlet oxygen 

Fluorescence Aldehydes and their reaction products 

TBA test TBA-reactive material 

HPLC/antibody techniques Cytotoxic aldehydes 

Diene congugation Diene-conjugated structures 
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METHODS FOR DETECTION OF BIOLOGICAL 
ACTIVITY OF PLANT EXTRACTS (10) 

2.4. ISOLA TED ORGANS OF VERTEBRA TES 

2.4.1. CLASSIC ORGAN BATH METHOD 
E.G. GUINEA PIG ILEUM (NEUROTRANSMISSION): 
WITH AND WITHOUT COAXIAL STIMULATION 

2.4.2. ISOLATED ORGAN PERFUSION TECHNIQUE 
E.G. RABBIT CENTRAL EAR ARTERY (VASODILATING EFFECT), 
GUINEA PIG RIGHT ATRIUM AND LEFT ATRIUM 
(CARDIOVASCULAR EFFECTS) 

2.4.3. ISOLATED ORGAN SUPERFUSION TECHNIQUE 
E.G. CASCADE OF RABBIT COELIAC AND MESENTERIC ARTERIES 
AND A RAT STOMACH STRIP (PG-LIKE ACTIVITY), 
CASCADE OF RABBIT COELIAC- AND MESENTERIC ARTERIES 
AND RABBIT AORTIC TISSUE (SEROTONIN-LIKE ACTIVITY) 

.___-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-' 



( 
I 

METHODS FOR DETECTION OF BIOLOGICAL 
ACTIVITY OF PLANT EXTRACTS (11) 

2.5. WHOLE ANIMALS 

2.5.1. CARDIOVASCULAR SYSTEM 

*ANTI-ARRHYTHMIC ACTIVITY 

* ANTIHYPERTENSIVE ACTIVITY 

* DIRECT ACTION ON THE MYOCARDIUM 

* ANTISCLEROTIC ACTIVITY : REDUCTION OF SERUM LIPIDS AND 
CHOLESTEROL 

2.5.2. GASTRO-INTESTINAL TRACT 

*ANTI-EMETIC ACTIVITY 

*ANTI-ULCER ACTIVITY 

*ANTI DIARRHOEAL ACTIVITY 

2.5.3. LIVER AND BILIARY SYSTEM 

* LIVER PROTECTIVE ACTIVITY 

* CHOLERETIC AND ANTICHOLERETIC ACTIVITY 

~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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METHODS FOR DETECTION OF BIOLOGICAL 
ACTIVITY OF PLANT EXTRACTS (12) 

2.5. WHOLE ANIMALS 

2.5.4. RESPIRATORY SYSTEM 

* ANTI-ASTHMATIC ACTIVITY 

* ANTITUSSIVE ACTIVITY 

2.5.5. RENAL ACTIVITY 

*DIURETIC AND SALURETIC ACTIVITY 

* URICOSURIC AND HYPOURICEMIC ACTIVITY 

2.5.6. ANTI-INFLAMMATORY AND ANALGESIC ACTIVITY 

*ANTI-INFLAMMATORY ACTIVITY 

*ANALGESIC AND ANTIPYRETIC ACTIVITY 
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METHODS FOR DETECTION OF BIOLOGICAL 
ACTIVITY OF PLANT EXTRACTS (13) 

I 

2.5. WHOLE ANIMALS 

2.5.7. PSYCHOTROPIC AND NEUROTROPIC ACTIVITY 
. -

*EFFECTS ON BEHAVIOUR AND MUSCLE COORDINATION 

* ANXIOL YTIC ACTIVITY 

*ANTI-EPILEPTIC ACTIVITY 

* HYPNOTIC ACTIVITY 

* NEUROLEPTIC ACTIVITY 

*ANTIDEPRESSANT ACTIVITY 

* ANTIPARKINSON ACTIVITY 

2.5.8. LEARNING AND MEMORY 

2.5.9. IMMUNOMODULATING ACTIVITY 

I 



METHODS FOR DETECTION OF BIOLOGICAL 
ACTIVITY OF PLANT EXTRACTS (14) 

2.5. WHOLE ANIMALS 

2.5.10. ANTI DIABETIC ACTIVITY 
. -

-· 

2.5.11. ENDOCRINOLOGY 

*ADRENAL STEROID HORMONES 

*OVARIAN HORMONES 

* TESTICULAR HORMONES 

· * THYROID HORMONES 

*PARATHYROID HORMONE 

*ANTERIOR PITUITARY HORMONES 

* POSTERIOR PITUITARY HORMONES 

* HYPOTHALAMIC HORMONES 

* OTHER PEPTIDE HORMONES 

I 
' ' -
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at the AREA Sc:1-::nce Park, Trie~le, Italy 

e 
I 

/CS core competence 
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•Chemistry 
•Earth and Environment 
•High-tech and New Materials 
•Technology Services 

Applied infosystems 
.-t::'"'·,....:-. """:::-: "":-:~:2"'"';;,,,.,._ .. 3""·~=-__ ____,;,...:::"""·:...,:· .... ~J c.;r;J CJ CJ EID 0 0 D DO I 

• IT support tools-(operational support, information 
sharing,development & calculation, validation) 

• Software: mathematical modelling, simulation of 
industrial processes, image engineering 

• Databases: best available technologies economically 
viable (BA TEV) 

• Networking, access to technology information 

• Training packages 

• Publications 

• To foster and facilitate the transfer of 
technology In specific high-tech areas to 
developing countries 

• To provide high-tech SMEs In developing 
countries with advanced tools and services for 
the enhancement of their sustainability and 
competitiveness 

• National/regional R&D institutions 

• National policy and strategy decision-makers 

•High-tech SMEs 

· Catalysts & sustainable chemistry 
· Bio-degradable plasUcs 

Remediation 

Combinatorial chemistry and technologies 

5 .. 



Environment 
subprogram mes 

Decision-support systems 
Coastal zone management 
Medicinal and aromatic plants 

Promoting sustainable growth of industry based on 
medicinal plants in developing countries 

Providing support through training cour~. 
fellowships, workshops, publishing manuals and 
creating a network of databases 

Creating a network of leading institutes from 
different countries for technical cooperation 

Developing and working on demand based projects 

Technology 
':. .. _ services 

C:-......... :;:_: _:~:_:_·,._;::_:_:_: _:_._;:_; .._,JC:H::a CJDElOOOUUI 

Technology Management 
Business Alliances 
Technology and Competitiveness 

Coastal zone management 
l!lllSJ !!J E:J[J DODO DI 

• Sustainable development 
•Integration of scientific; economic", ~brtive ~ 
•Application of decision-support systems tor: 

·industrial siting 
• resource management and control 
• control and monitoring of pollution 
• marine navigation control 

@; 
• 

>;'~ High technology and new 
:((~~ ··.:~.o-'· materials subprogrammes 
tK.;::t:tt:>M;,·s.;:zna.t..::maat':!il~ im m E'Joooom 

Laser appllcatlons and optical technologies 
Photovoltaic solar energy 
New materials 

·\fJ 
•• 

J<~.·3 Networking 
m'•·»!'-.;:i!$'1t¥\£S-At: t\!2£ tsm~ ~11rl!JDDODDI 

Identification, selection and evaluation of 
partner institutions in the world's various 
regions, willing to offer 

co-operation and support 

\fl 
12 
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~~'3 •,: Project proposals 
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ICS is involving other international partners 
and donors in its activities. 

These are identified through development 
and promotion of demand-oriented 
programmes and projects. 

Some ten proposals are being selected 
·each year. 

" 

.·{(.i.$ I t•t r· I St t 'c:::7 ns 1 u rona rue ure 
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United Nations Industrial Development .Organization 1 

~----·i ___ _ 

ICS 
· International Centre ,__.,. __ -< Stff1"lng Committu 
. for Science and 
High Technology 

____ J____ _ _____ i=-:::::~.- H -- __ ··=---==---=inuo--· 
Pure & Applied Earth, Environ..,.nt High TKh I. lntardlsclplinary 
ChemlstJy & Marin. Sclencn tHw Materlah Actlvllin 
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1. ;,QUE ES EL PROGRAl"L.\. 
CYTED? 

El Programa CYTED, creado en 
1984, integra a los 21 pabes ibe
roamericanos y participan como 
Organismos lnternacionales Ob
servadores BID, CEPAL, OEA y 
UNESCO. Desde 1992, el CYTED 
~e encuentra integrado entre los 
programas de cooperac.:i6n de las 
Cumbres lberoamericanas de jefes 
de Estado y de Gobierno, que se 
celebran anualmente. Es un ins
tn1mento de caracter internacional 
y multilateral que facilita la coo
perac.:i6n c.:ientifica y tecnol6gica 
t:n lberoamerica, mediante la 
coordinaci6n e interacci6n entre 
Universidades, Centros de lnvesti
gaci6n y Desarrollo Tecnol6gico y 
las empresas innovadoras de la 
region; asi como, promueve la 
modernizaci6n productiva, la me
jora de calidad de vida de los pai
ses iheroamericanos y sirve de 
puente para la cooperad6n entre 
America Latina y Europa. 

Su ohjetivo primordial es el fo-
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··p1antas Medici.nales-

Progra01a 
iberoamericano de 
ciencia y tecnologia 
para el desarrollo 
CYTED 
Subprograma X, Quimica fina farmaceutica: 
logros y perspectivas 

MAHABIR P. GUPTA 
Coorc/i1zador /lzten1acio11al de/ S11bprograma X. Ce11tro 4e /111:estigacio11es 
Far111acog116sticas de la Flora Pa11ame1ia. Facultacl de Fannacia. 
c:11ii·ersidad de Paizamil 

mento de la investigac.:i6n aplica
da y el desarrollo tecnol6gico pa
ra la ohtenci6n de resultados 
transferibles a los sistemas pro
ductivos y a las politicas sociales 
de los raises iberoamericanos 
que integran y participan en el 
Programa. 

Su financ.:iamiento esta hasado en 
los recursos que asignan los rai
ses a sus grupos de investigaci6n 
nacionales participantes en las di
versas Redes y Proyectos; el J>ro
grama consigue asi un efecto de 
sim:rgia y de potenc.:iaci6n de los 
recursos existentes en lberoamfai
ca. Adicional a ello, recibe una fi
nanciaci6n que proviene de la 
Comisi6n lnterministerial de Cien
cia y Tecnologia de Espana, de la 
Agenda Espanola de Cooperaci6n 
Internacional y de contribuciones 
de los diferentes paises para fi
nanciar las actividades de gesti6n 
y cooperaci6n que hacen posible 
el Programa: reuniones de coor<li
naci6n, talleres, experimentos 
conjuntos, intercamhios, movili
dad de cientificos y tecn6logos, 

puhliGJCiones, etc. En general, el 
l'rograma CYTED es uno de los 
programas <le cooperaci6n que 
prest:nta un mejor balance cos
te/beneficio. 

En el marco del CYTED se ejecu
tan Ios siguientes Subprogramas: 

Temilticos 

- Acuicultura. 
- Biomasa como fuente de pro-
ductos quimicos y energia. 
- Nuevas fuentes y conservaci6n 
de la energia. 
- Tecnologia de materiales. 
- Quimica fina farmact:utica. 
- Diversidad hiol6gica. 
- Tecnologia para viviendas de in-
teres social. 
- Biotecnologia. 
- Catalisis y ad~orbentes. 
- Electr6nica e informatica aplica-
das. 
- Microelectr6nica. 
- Tratamiento y conservaci6n de 
alimentos. 
- T ecnologia mineral. 
- Corrosion impacto ambiental so-
hre materiales. 

63 



Horizo111ales 

- Gesti6n de la investigaci6n y d 
desarrollo tecnol6gico 

Lis mocJalicJatles de cooperaci6n 
que desarrolla el l'rograma 
CYTED son a traves de: 

- Redes tematicas. Facilitan la in
te racci6n, la cooperaci6n y la 
transferencia de conocimientos y 
tecnologias entre grupos que tra
haian en temas similares, a travt:s 
de act1\·idades de capacitaci6n, 
movilidad de cientific:os e inge
nit:ros y a la puesta en marcha de 
proyectos de investigaci6n. 

- l'royectos de investigaci6n pre
competili\'a. Facilitan la ejecuci6n 
de proyec:tos con objetivos aplica
dos y de naturaleza nrnltidiscipli
naria, a traves de la colaboraci6n 
\' cooperaci6n entre grupos de di
f erentes paises que constituyen 
equipos internacionales. 

- l'royectos de innovaci6n lberoe
b. Facilitan la cooperaci6n enlre 
empresas de diferentes paises, a 
travt:s de proyectos conjuncos que:: 
est;'1n enfocados a aumentar la 
producti,·id;1d y competitividad de 
hi industria y economia; asi como, 
la transferencia de los resultados 
de la im·estigaci6n :J los sectores 
producti,·os. 

2. SUBPROGRAMA X. 
QUIMICA FINA 
FARMACEUilCA 

2.1. Antecedentes 
y justificaci6n 

El consumo munc.Jial c.Je meciic:a
mencos en 1995 se estim6 en una 
cifra de 250.000 millones cie 
cJ6lares. De esta cifra, la participa
ci6n de los paises latinoamerica
nos, Espana y Portugal se estima 
que es alreciedor de! 8,5%. Esta 
cifra, aunque es haja en relaci6n 
con los paises ma.~ desarrollados. 
representa un alto porcentaje del 
g:isto total en s:ilud. La produc
ci6n de m:iterias primas y produc· 
ro.s auxiliare.~ en la region ilx:roa
mericana cs esca.sa y sc calcula 
que lll1 75% de las nccesidades 
en cste rubro deben importotrse. 
Li debiJ situ;1c16n econ6mica de 
la mayoria de los paises d1.· Ame
rica Launa, el oligopolio de las 
empres:.is intem:.icionales y l:.is !e
yes c.Je proteccion c.Je parenres im
puestas a los p:.iises de la region, 
entre otras cos:Js, hacen prever 
que el acceso a los medic:Jmentos 
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de la poblacion de America Latina 
seguira empeorando. 

!'or otro !ado, la biodiversidad de 
los paises iheroamericanos es 
una de las mas ricas en el mun
do, y at."m no ha sido escudiada 
de una manera sistematica dirigi
da a expJotar SU potencial medi
co y economico. En los paises 
iheroamericanos, la medicina tra
dicional y popular aun juegan un 
papel muy importante en el cui
dado de la salud. 

El Subprograma X. Quimica Fina 
Farmaceutica se inici6 en 1989 
bajo la coordinacion internacional 
del Dr. Ceferino Sanchez. A traves 
de las actividades realizadas du
rante los primeros cinco aflos se 
ha logrado imprimirle una dina
mica muy especial. Hoy podemos 
ver con satisfacci6n y orgullo que 
el Subprograma ha logrado t:sca
lar una posicion importante den
tro del CYTED, asi como en la 
comunidad cientifica iberoameri
cana. Destle su inicio el Subpro
grama se fij6 como objetivo estra
tegico la "Busqueda y Desarrollo 
de Medicamentos" y todas sus ac
tividades han estado encaminadas 
hacia su cumplimiento. Se esco
gi6 como tema central los pro
ductos naturales pues representan 
un "nicho" c.Je investigaci6n y re
coge el interes manifiesto de los 
centres e institutos de investiga
cion tie la regi6n. A su vez. el 
Subprograma ha diseflado algu
nas estrategias con el fin de po
tier satisfacer las expectativas 
creadas a su alrededor, entre ellas 
las siguientes: 

a) Busc:ar la participaci6n tie los 
21 paises iberoamericanos. 
b) Promover una gran solidaridatl 
entre los grupos participantes pa
ra alcanzar obietivos comunes. 
c) Estimular la transferencia tie 
conocimientos con un programa 
dinamko de mo,·ilidaci de cienti
ficos. 
ti) Enfatizar el valor agregado de 
hi cooperaci6n en la obtenci6n de 
resultacios cientificos. 
t:) Estimular la l'ormaci6n de re
des nacionalt:s. 
f) E.~timular la integraci6n cientifi
co-tecnico dt: l:i region. 
g) Estabilizar y mantener grupos 
de investigaci6n en el area. 
h) l'uesta al dia en metodos y tec
nicas de laboratorio a traves de 
talleres, reuniones de trahajo 
(1mrksbops) <.le impacto en mejo
rar hahilidades y conocimiento.~. 

2.2. Situadon actual 

El Suhprograma X actualmt:nte 
tiene tres rede.s tematicas: Red 
X.A. Red Jberoamericana de l'ro
ductos Naturales de Uso Med1u
na l (Rll'RONAMED), Red X.B. 
Red lberoamericana de Validaci6n 
de Plantas Medicinales (RIVAl'LA
MED) y Red lberoamericana de 
Productos Fitoterapeuticos X.C. 
(Rll'ROFITO), y cuatro proyectos 
cie investigacion X.1 Busqueda de 
l'rincipios Bio;1ctivos de la Ht'· 
gi6n, (concluido en 1996). X.2 
Sintesis de Moleculas Bio.1cl1\';1-; 
An;llogas dt: l'roductos N;Hur:ill'.' 
de Origen Iberoamericano. X.3. 
Evaluacion de la Biodiversidad 
Vegetal de los paises lheroameri
canos como fuente de agente.~ ln
munomoduladores y quimio-tera
peuticos y X.4. Obtenci6n de Me
dicamentos lnnovadores con Acti
viciad Antihipertensiva y Vasotlila
ta<.lora a traves de Validaci(in 
Orientada de Plantas Medicinale" 

Las tres redes han sido muy im
portantes en la region iberoamcn
ca na ya _que, par primera vez. 
han permitido la integraci6n re
gional real de los grupos im·esti
gador:es en productos natur;1Je.,. 
han estimulado el espiritu de coo
peracion y colaboraci6n y el tr;1-
bajo interdisciplinario. E.q;is rnk' 
han organizado hast;1 la kch:1 ..'.'' 
talleres en tecn.icas modcrn:1" (lc
bioensayos, validaci6n y pb111:1" 
medicinales y metodos modcr
nos de separaci6n y caractenza
ci6n de los principios hio:H.:tivo,,, 
desde los mas sencillos :1 los m:1,, 
complejos, que han permitido la 
capacitaci6n de unos 500 oentili
cos iberoameric:anos. Uno de Im 
mayores logros del subprogram:1 
ha sido la efectiva particip;1cil>n 
de 600 cientificos y tecnico" ihl'
roameric:anos de 80- centros e ins
titutos de investigacioncs en 21 
paises miembro.~ de CYTED. L1 
movilidad de 41 cientificos. con 
una duracion total de 87 mesl'" 
ha permitido cstahlccer \'inculm 
muy estrechos entre lo.' ;.:rnp<>' 
investigadores de la rq.:i<">n ,. "n
trenar un grupo signilit·;1l1'·" "" 
investigadores y tccnok>;.:o' I I• 11· 

dia, la investigaci6n en produ<'I"' 
naturales en lberoamC:ric1 st' h;1n· 
con la metodologi;1 l10m0Joi.:;ul.1 

de! CYTED. 
Otro logro ciel Sub1)rogr;1n1:1 h.i 
sido el apoyo y el estimulP .1 I•" 
grupos nacionales dl' lo" 11· 11 '''' 
menos desarrollados. qut· ,,n I .• 
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1arti<.:ipa<.:ion del CYTED nunca 
iubieran podido iniciar investiga
iones en 1:ste campo, En 1:st1: 
entido la creaci6n de las Subre
:es nacionales ha sido unJ. moda
:dad novedosa y (mica de nues
ro suhprograma. Como guiJ. de 
·jemplo, solo a traves de la Su-
1red EspanJ.-l'ortugal, por prime
:1 vez en la historia todos los gru-
1os investigJ.dores de Espana y 
·ortugal han podido reunirse ano 
:as ano para discutir problemas 
omunes y acordar acciones con
retas a tomar. En la actualidad 
stan en funcionamiento las si
uientes redes nacionales: Espa
.::i-Portugal con 12 grupos, Co
.)tnbia con 15 grupos, Ecuador 
on 6 grupos, Centroamt:rica con 
. grupos, Mt:xico con 12 grupos, 
1eru con 9 grupos y Chile con 12 
rupos. 

.. 3. Proyectos de Investigacion 
'recompetitivos 

'royecto X. l ··niisqueda de pri11-
ipios bioactirns e11 las plaiuas de 

.1 reMi611 ". 

:l primer proyecto de investiga
ion precompetitivo concluyo en 
996 y fue coordinado por el Dr. 
:oberto Pinzon de la Universidad 
~acional de Colombia. El objetivo 
inal de este proyecto ha sido la 
>btencion de pistas o cabezas de 
erie con actividad bio16gica, las 
uales, ellas o sus analogos, pue
:an tener uso en terapt:utica. Este 
•royecto realizo un estudio siste-
1atico y ordenado de 238 espe-
1es vegetales de Latinoamerica, 
.spaiia y Portugal, que tienen o 
:.: les adscriben propiedades me
.1cinales. En este proyecto partici
iaron 13 grupos latinoamericanos 
.e Argentina, Bolivia, Colombia, 
:osta Rica, Chile, Ecuador, Guate
.1ala, Mt:xico, Panama y Peru, y 
·cho grupos de Espana y uno de 
·ortugal. 

>urante la ejecucion de este pro
ecto se han sometido a diferen
~s bioensayos 568 extractos ve
et;.1les. Los mismos extractos se 
ns:iy:m en todos los centros par
cipantes que disponen de dife
~ntes prueh:is. El efecto multipli
;.1dor es ohvio. Como result;.1do 
.t: estt: proyecto han aparecido 
6 articulos cientificos en revist:is 
.1ternacionales de prestigio, una 
1orci6n significativa de ellos con 
IS firm:lS de dos 0 mas investiga
·OfeS de los centros participantes. 
e han presentado 56 trabajos en 
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los congrt!sos y St! han rt!alizado 
20 tt!sis. 

Proyeclo X.2. Si11lelis tie moJtiw. 
las hioacfil·as de productos 11at11-
rales de ori.1<e11 iberoamerica110 

Estt! Proyecto se inicio en 1995 
hajo la coordinaci6n del profesor 
Antonio Monge de la Universidad 
de Navarr:i. Este proyecto tiene 
los siguientes objetivos: 

• Objetivos generales: 

• Busqueda de grupos de investi
gacion en la preparacion y mani
p u laci6 n en el l:iboratorio de 
compuestos con actividad medici
na I de origen vegetal. 
• Establecimiento de alternativas 
sinteticas a los productos activos 
de origen medicinal encontrados 
en plantas iberoamericanas. 
• Mejora de las actividades de los 
productos de origen vegetal por 
manipulacion molecular . 
• lmpulsar en la Region Iberoa
mericana la investigacion de pro
ductos con actividad medicinal de 
origen sintt:tico como alternativa 
a los productos de origen vegetal. 
• La cooperaci6n e integracion de 
grupos de investigadores es tan 
importante tema. 

- Son objetivos concretos iniciales 
de este proyecto: 

• Compuestos anti-neoplasicos: 
analogos de a) 1,25 dibiotroxivita
mina D3; b) CC-1065; c) taxol; d) 
retinoides; e) lignanos. 
• Compuestos anti-sida: analogos 
de a) alcaloides de uiia de gato; 
b) lignanos. 
• Antimicrobianos y antiparasita
rios: analogos de a) productos 
marinos antihelmlnticos; b) epoxi
dos antimalaricos; c) quinonas y 
quinolinas como antimalaricos y 
tripanosomicidas: d) fungicidas 
por modificaci6n de azucares; e) 
cumarinas antimicrobianas. 

Este proyecto tiene una participa
cion de mas de 130 cientificos en 
10 paises. Se han organizado va
rios cursos y seminarios con la 
participacion de industrias farma
ceuticas de Espaiia. Se vislumbran 
dt!cenas de puhlicaciones cientifi
cas como resultado de cooper:i
ci6n iberaomericanJ. 

Proyecto X.3. Evaluaci611 de la 
hiodiversidad 1:egeta/ de paises 
iheroamerica11os como fuente de 
age11tes i11m1rnomodu/adores y 
quimioterapeuticos 

El Dr. Roberto Pinzon de la Uni-

versidad Nacional de Colombia es 
el Jefe de este proyecto, que se 
ini1.:i6 tn 1997 y la prirnc:ra reu
ni6n de iniciacl6n de activldades 
se re:.lliz6 durante los dias com
prendidos entre el 11 y el 14 de 
diciembrt! de 1997 con el apoyo 
Je COLCIENCIAS. organismo sig
natario de Colombia. 

Este proyecto, enmarcardo dentro 
del desarrollo sostenible de la 
biodiversidad de los paises ibt!ro
a merica nos, busca investigar el 
potencial de recurses naturales 
iht!ro:imericanos como fuente de 
sust:mcias inmunomoduladoras y 
agentes quimioterapt:uticos. 

Se estudiaran especies que pre
sentaron resultados de actividad 
biologica promisoria,' en las clases 
terapt:uticas mencionadas, en el 
proyecto X. l, asi como especies a 
las cuales se encuentre asociado 
conocimiento etnomedico de las 
comunidades indigenas o campe
sinas que correlacionen directa o 
indirectamente con su actividad 
coma inmunomoduladores, anti
micoticos y antivirales y con base 
en consultas a ba.ses de datos co
mo Napralert <!!> •• 

El estudio esfara orientado hacia 
la profundizacion de la actividad 
terapeutica mediante bioensayos 
t!.Specificos de lo.s extractos, frac
ciones y compuestos aislados. Las 
plantas que representen actividad 
seran motivo de una evaluaci6n 
quimica, farmacol6gica y toxico
logica para <lescubrir agentes in
munomoduladores, antimic6ticos 
y antivirales eficaces y seguros. 

Con los compuestos aislados y ca
racterizados con potencial tera
peutico, se continuaran las fases 
correspondientes al posible desa
rrollo de nuevos medicamentos. 

Objt!tivos concretos: 

- Evaluar plantas usadas en la me
dicina tradicional, sus extractos y 
compuestos puros derivados de 
ellas como fuentes de agentes in
munomoduladoras y quimitera
pt:uticos. 
- Buscar y obtener, en la biodiver· 
sidad vegetal dt! los paises iberoa
mericanos, comput!stos con acti
vidad inmunomo<luladora y qui· 
mioterapt:utica. 
- Contribuir a la generaci6n de 
conocimiento cientifico en areas 
relacionada.s con el tema del pro
yecto, y al mejor conocimiento de 
la biodiversidad vegetal de la re
gion. 
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· J>otenciar la capacidad investiga
::dora y la infraestructura cientif1-
u de las insutuciones de I + D de 
~:. subregion que participan en la 
~ealizaci6n del proyeclo. 
· l'romo\'er la cooperaci6n y 
'olidaridad iheroamericana y el 
:'.1tercamhio de conocimiento 
uenlifico y tecnol6g1co enlre los 
;;aises participantes. 

E'.1 este proyecto participan 15 
;::upos de J+D en ocho paises. 

Prr1yecto X.4. Ohte11ci611 de 111e
d;ca111e11tos i1111oi·adores co11 acti
: :dad a11tibiperte11sirn y c:asodi/a
:adora a trai:es de i.:alidaci611 
~ne11tada de plallfas 111edici11ales 
;i1eroa111erica11as 

::,,e proyecto tiene como objetivo 
e'a1diar plantas medicinales utili
zadas en la med1cina tradicional 
:-.. :rJ dismmuir presi6n sanguinea. 
:.-1, exlractos liofilizados de plan
:_., :-.eleccionadas seran evaluadas 
:::-: cuatro modelos de hiperten
·:C:.n. Los extrnctos activos seran 
;--.:rificados y estudiados en pre
;-.iraciones aisladas para determi
:-.;u sus mecanismos de acci6n. 
·_·:ia vez e.,tablecida la eficacia de 
·-' planta. su mecanismo de ac
·~:6n y los parametros del control 
~::: calidad. se explorara la posihi
.. ::ad de disenar un proyecto Ibe
::·eb con la participaci6n de in
_:·.:.•;trias ihero;imericanas. En adi
,·:6n, los extractos activos ser:.ln 
;-:ohados segun protocolos de es
: .J dios toxicol6gicos preclinico:-. 
;~;ira c.Jeterminar seguridad antes 
ce ensayos clinicos. Este proyecto 
cad oportunidades para integra
_ :6n uentifica iheroamericana. 
::;insrerencia c.Je tecnologia y el 
_esarrollo de centros en paises 
:·•ero:imericanos. 

::: esle provecto particip;in 10 
,.::upos de J+D en nueve p;1ises. 

3. REDES TEMATICAS 

3.1. X.A. Red iberoamericana 
de productos naturales de 
uso medicinal (RIPRONAMED) 

Esta es la Red Incuhadora y Per
manente de! Subprograma X, que 
se inici6 en noviembre de 1990 y 
fue coordinado por la Dra. Olga 
Lock de Cgaz de la J>ontificia L"ni
versidad Cat6lica de Peru hasta el 
1996. Desde 1997 el prof e.,or Ar· 
turo S:in Feliciano de la Universi
dad c.le S:ilamanc:i es el coordina
c.lor internacional. 

Se busca con la Rec.I, lograr la e1e· 
cuci6n c.le acciones. en los paises 
iberoamericanos para el c.lesarro
llo c.le nuevos mec.licamentos de 
origen natural mediante: a) la s1s
tematizaci6n de la investigaci6n 
c.le los proc.luctos naturales con 
actividacl medicinal \' b) la tran.'i
ferencia de tecnologia e inforn13-
ci6n y la mm·ilizaci6n de recursos 
humanos. 

En esta Red participan unos 250 
cientificos en 21 paises miemhros 
de! Programa CYTED. 

3.2. X.B. Red iberoamericana 
de validacion de plantas 
medicinales (RIVAPIAMED) 

Esta Red inici6 sus actividJdes en 
abril de 1993. cuyo coordinador 
hasta 1996 fue el Dr. Antonio Li
pa de 13 bcuela l'aulista de l>kdi
cina, Br;1sil. Desde 1997 J;i Coor
dinac.lora de esta Red es la Ora. 
Thereza Lima de Nogueira de la 
Universidad de Santa Catarina. 
Florianapolis, Brasil. 

Como objetivos cientifico-soc10-
econ6micos complementarios a 
los del Subprograma X. Rl\IAl'L\
MED se propone adelanlar accio-

Tabla I 
Proyectos y Redes Tem6ticos de/ Subprogromo X 

Proyeclo/ Red 

X.A RIPRONAMED 

>:.B RIVAPLAMED 

X.C R!PROFITO 

X.2 

Coordinador lnternocionol 
de lo Red/ Jele de! Proyecto 

Dr. Arturo Son Feliciano 

Oro. Therezo C. de Limo Nogueira 

Dr. Armando Caceres Estrado 

Dr. Antonio Monge 

Correo electr6nico 

osf@gugu.usol.es 
therezo@formoco.ufsc.b: 

formoyo@uvolle.edu.gt 

c1fo@unov.es 

nes para validar pragmaticamenle 
la dectividad y la toxicidad de las 
plantas medicinales de uso popu
lar en Iheroamerica, con miras ;1 
su potencial uso terapeut1co ,. :ii 
summistro de materias primas .;1u-· 
t6ctonas a las industrias c.Je la re
gion. 

La estrategia de RIVAPLAMED es 
la siguiente: 

- Concentrar esfuerzos, integran
do los grupos cientificos de 13 re
gion. para realizar los estud1os 
neces:.uios para la validaci6n CIL'n
tifica de aquellas plantas ml'liit i
nales con actividad analgesic:i :m
tiinllamatoria, cardiovascular. g;is
trointestinal, broncodilatadora/an
tiasmatica y tranquilizante. 
- Realizar el entrenamiento dentro 
de los grupos (cursos de \'alid:1-
ci6n) y entrenamiento complemen
tario entre los diferentes grupos. 

En esta Red participan 71 cientili
cos de 16 paises. 

3.3. X.C. Red iberoamericana 
de productos fitoterapeuticos 
(RIPROFITO) 

Esta Red inici6 sus acth·idades en 
1996 bajo la Coordinaci6n de! Dr. 
Arm:inclo C:.lceres de la l'nin·r,i
dad de San Carlos en Gu:llL'J11:1L1 

Prop6s11os y o/J/et1rns 

- El prop6sito de Rll'HOFITO "' 
propiciar Ia coopernc16n intl'rn:1-
cional entre los sectores emprv,:1-
riales, ac:1demicos y gubern:1men
tales para estimular la industri:lli
zaci6n de las plantas medicin:iiL''· 
con el fin de optimizar la utiliz:1· 
ci6n de los recursos natur:1k~ 
au16ctonos en el cuidado til' i:1 
salud de Jheroamerica. 
- RJPROFJTO puede conlrihu1r ;1 
identificar las nec~1dade' dl' 1:1 

N" de N"de N" de 
poises grupos cientificos 

11 20 272 
16 12 7· 

18 6t. 30~ 
v~ 

21 48 2c; 

X.3 Dr. Roberto P1r.z6n ropinzon@ciencios. cienc1os. unol. edu. co 17 38 ;:.:: 

X.L Dr. Antonio Jose Lapa ojlopo.form@1nfor.epm.br 15 30 ~5: 

' 
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region y las lineas de intert'.!s para 
fac:ilitar el entrenamiento y trans
ferenc:ia tec:nol6gic:a. Sus c:onteni
dos tematic:os mc:luyen: d1agn6sti
rn de la situac:i6n de l;1 region, 
fortalec:imiento de la interac:c:i6n 
multidisc:iplinaria en tec:nologia 
agron6mic:a, industrial y farma
c:t'.!u tic:a, a c:e rc:a mie nto a las au tori
d a des gubernamentales y c:oope
rac:i6n c:on otras instituc:iones. 

Los objetivos espec:lfic:os de Rl
l'ROFITO son: 

- Detec:tar los elementos que limi
t;in el desarrollo de los productos 
fitofarmact'.!uticos. 

- Obtener informaci6n sobre la si
tuac:i6n de la industria fitofarma
c:t'.!utica. 
- Hac:er monografias de plantas 
m~cJidnales nativas y SUS rreparn
c:iones. 
- Promover la armonizac:i6n de la 
legislac:i6n sabre produc:c:i6n y 
distribuci6n de rroduc:tos fitofar
mact'.!utic:os. 

- Estimular la transferencia tecno
l6gic:a rara la producc:i6n y arli
caci6n de estos rroductos. 

- Aroyar la investigaci6n experi
mental y c:linica sohre fitofarma
cos. 

Tabla II 
Publicociones def Subprogromo X 

En esta Red partic:ipan 335 cienti
fic:os de 18 paises. 

La Tabla I desglosa la partic:ipa
<.:i6n de cientificos en los proyec
tos de investigac:i6n precompetiti
vos y redes tematicas. 

4. EXPERIENCIAS 
EN IBEROEKA 

Los proyeccos Iberoeka estan 
orientados a ernpresas y centros 
de 1-+-D de paises iberoamerica
nos. El objetivo principal es, me
diante estrecha colaboraci6n entre 
empresas y centros de investiga-

11 
• II Reunion Constitutive de lo Red lberoomericono de Productos Noturoles de Uso Medicinal RIPRONAMED. C. Sanchez. 0. Lock de 

Ugaz. E. Ferro. Asuncion. Paraguay. 24 de ogosto de 1992. 
• II Reunion Anuol de lo Red lberoomericono de Productos Noturoles de Uso Medicinal RIPRONAMED y Reunion Orgonizotivo de Sub 

Red Centroomericono. C. Sanchez. 0. Lock de Ugaz. y A Caceres. CYTED. Guatemala. Julio 1993. 138 pp. 
• Primera Reunion Nocional de lnvestigodores sobre Plontas Noturales de Uso Medicinal. E. Perez Tuesto. CYTED. CONCYTED. Limo. 

Peru. J 993. 52 pp. 
• Red lberoomericono de Volido~ao de Plontos Medicinois. RIVAPLAMED. Reuniao de Constitu~ao do RIVAPLAMED. Fortolezo-Ceo-

ro. Brasil. C. Sanchez. A. J. Lapa. G. S. Barrios. Viano. Septiembre. 1993. 111 pp. . 
• Directorio de la Subred lberocmericono de Productos Noturoles de Uso Medicinal. C. Sanchez y 0. Lock de 'Ugaz. Limo. Peru. Di-

ciembre de J993. 82 pp. 
• Proyecto X-1 Busquedo de Principios Bioactivos en Plontos de la Regi6n. CYTED. Marzo 1995. 50 pp. 
• Manual de Tecnicos de lnvestigocion. Proyecto X-1. Marzo de 1995. 228 pp. 
• Plontos Bajo Estudio por los Grupos de lnvestigodores. Proyecto X-1. CYTED. Morzo 1995. 190 pp. 
• 270 Plontas Medicinoles lberoamericonas. M. Gupta (Editor). CYTED y SECAB. Editorial Presencia Lido. Santafe. Bogota. Colombia. 

ogosto 1995. 6J7 pp. ISBN: 958-9206-50-6. 
• J0 Reunion de Coordinaci6n Internacional. Proyecto X-2 Sintesis de Molecules Bioactivos Analogos de Productos Noturoles de Ori

gen lberoomericono. CYTED. Limo, Peru. Octubre J995. 
• Domesticoci6n de Plantas Medicinales en Centroamerica. Coleccion Diversidod Biol6gica y Desarrollo Sustentable. 1. Especies Na

tives (Memoria de la Reunion Tecnico Centroomericano Domesticacion de Plantos Medicinoles de Centroomerica. 1994. Turrialba. 
Costa Rica. CYTED. OPS/OMS. 1994. 135 pp. Serie Tecnica. lnforme Tecnico/CATIE. N_ 245. 

• Situocion de los Herborios de Centroamerica y el Caribe 1996. Coleccion Diversidad Biol6gico y Desarrollo Sustentable. 4. Metodo
logias. Turrialbo. Costa Rica. CYTED (Subprogramo X. Quimico Fino Farmaceutico). CATIE Olofo. Universidod de Panama y Sffil. 96 
pp. Serie Tecn1co. lnforme Tecnico N° 280. 

•Red lberoomericano de Productos Noturales de Uso Medicinal. RIPRONAMED. Directorio. Febrero. 1997. 
• Red lberoomericona de Productos Fitofarmoceuticos (RIPROFITO). J0 Reunion de Coordinocion Internacional. CYTED. Antigua. 

Guatemala. Sept. 28-0ct. 01. J995. 343 pp. 
• Proyecto X-1: Busquedo de Princip1os Bioactivos en Plontas de la Region. lnforme Final. Roberto Pinzon. Jefe Internacional del Pro

yecto. 172 pp. 
• Reunion de Coordinacion 1996. Proyecto X-2 Sintesis de Molecules Bioactivas Analagos de Productos Naturales de origen lberoa· 

mericano. 
• Reunion de Coordinacion J997. Proyecto X-2. Sintesis de Molecules Bioactivas Anologas de Productos Noturales de Origen lberoa· 

mericano. Taller de Trabajo: Objetivos Teropeut1cos para el ono 2000. Una Vision Lotinoomericono. Sevilla, Espana. Septiembre 
1997. 

• Memorio del Curso sobre Producci6n de Fitomedicomentos en Panama del 24 de noviembre al 5 de diciembre de J997. con el co
ouspicio del Centro Internacional de Ciencia y Alta Tecnologio (ICS/ONUDI). Trieste. SENACYT y la Universidad de Panama. 670 pp. 

• Toller lberoamericono sobre Bioensayos Anticancer y Antisido en el Descubrimiento de Nuevas Drogas Noturales. con el co-ouspi
cio de la SENACvt Institute Nacional de Cancer. Institute Smithsonian de lnvestigociones Tropicoles y lo Universidad de Panama. 
Actividad conjunto con lo RED CEN del Subprogromo Ill. 9 - 13 de febrero de 1998. 450 pp. 

• Memoria Curso lberoomericono El descubrimiento del Medicamento. De lo planto. lo observaci6n o la idea. al mercado. Universi
dad Nacioncl de Rosario. Argentina 9 -13 marzo 1998. 309 pp. 
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ci6n. aumentar la producti\'idad y 
competiti\·1dad de las industrias y 
economias nacionales dentro de 
la comun1dad iheroamerican;i. 
que consoliden las bases para 
un;i pro.~peric.bd duradera. 

Proyecto Jberoelw IB-003 CRIFA
PLA.f\' "Crihado y A1slamie11to de 
Principios Fa rmaco/6,g ica me11 te 
acti1•os de pla11tas iheroam<.'rica-
11as" 

La agrupaciCin de empresas ali
cantinas ASAC Pharmaceutical ln
lernationa 1. int1:grada ror cinco 
lahoratorios. desarrolla d1:sde 
1991 en colahoraci(in con las em
presas guat1:maltecas DESHIDRA
F ARM y FAR.\1AYA. un amplio 
programa de l+D junto a 11 cen
tros de im·estigaci6n espaiioks y 
extranjeros: asi como con put::blos 
indigenas como Pastaza y otros 
de la Amazonia. el que tient:: co
mo principal ohjeti\·o. t::l rescale 
dt::l uso de plantas mt::dicinales dt:: 
la region iberoamericana. selec
cionadas prt::\·iam1:nte por estu
c.lios etnobotanicos. 

'>e trata de descu brir nuevos prin
cipios que incidan en las si~uien
tt:'S aplicaciones: antiinOamatoria. 
inmunomoduladora. antiviral. an
tiparasitana y antitumoral. Adic10-
nalmente. st:' pretendt' promon~r 
d culti\'o y la producci6n agricoL.i 
dt:' las plantas Cjllt:' rt::\'t'len una 
utilidad farmacol<igica. contrihu
,.t:'ndo de est:' modo a la di\·ersifi
caci6n dt:' las producciones agri
colas. hacit:"ndo rentahles nue\'Os 
culti\'OS qut:' sustituyan a otros 
mas comunes o pdigrosos. 

. .\ctualmente. ya se han ohtenido 
los primeros resultados dd Pro
Yecto en su pnmera fase I 1991-
199'1), materializados en dh·ersos 
productos. palentes y regislros 
fanrn1ceulicos. L:n 1:1emplo. t's el 
Jentrifico D-Buc.il. que comhina 
lrt::s extractos de plantas, dos de 
las cuales tit::nt::n actividad micro
hiana y re-t>pilalizante en encias 
sangrantt's: sit>nJo el tercero. 
t>dulcor;intt:'s quimicos utilizado" 
hahnualmente en la.s pastJs de 
JJt:'lllt::S. 

Otro resuludo del Proyt:'l'lo es !J 
solicituJ de un;1 patt:'nte para b 
obtenci6n Je extr;1clus de Curcu
mJ espeue que ha Jt:"moslrJdo 
unJ acci<'m prolectora frente ;ii 
t:'nvejec1mienlo ct>lular. mediant1: 
la tecnica de exlral'C1{m con llui
dos 1:n estJdo supercritJCo. lJ me
no:-- contaminantl: conocida. 
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Se encut.>ntr;i igualmenle t.>11 t.>1 
mercaJo una line;1 dt· produclr" 
de aceites \·t'g<:tJk' rico.s en :1c i
dos graso" 1:.senciale" ,. lllfll" po
liin:-alur;iJos y un prllJuct<> tc'>p1-
co con el mismo principio an1\ <> 

J1rigiJo a peJiatrJs. dL:rmJl<'>li >).!' ' ' 
y ginecol<'>gos. 

4.1. Publicaciones 

La TJhl;i JI indicJ las puhlic1u< •
ne" del Suhpnigrama: una de L1' 
puhlicacione" como n:sultad" lk 
cooperaci(m int1.:rn;1cionJI ha 'Id•• 
el lihro litulado .:!7'0 l'la111w .lfv
d1oi1ales Jlwrua111criu111as. l' eJ1-
ci(m ,. consta de (11- paginJ'. E-te 
lihro induye inform;ici<'in sohre 
FO plantas mt<dici11;ales de .:;1 
pJises ih1:roJmericanos. pertene
cientes a 119 genems ,. :no e'pe
cie" distrihuidas en 8.:; famalia'. 
ParJ caJJ planta. la informaui>n 
fuc:- actualizada con d uso de !;1 
hJst:: dt:' datos !'\Al'RALEHT<1; h.1-
lJ diciemhre de 1995. Cada mri
nografia prest'nta la siguit:'nte 1n
formaci6n: familia hot;inica. 111 •m
hre cientifico. sin<mimos. n• >111-
hres comunes en los paise:- iherr•
americanos. ·fotografo1 o Jihui<>. 
usos c:-tnomedicos \' moJo de em
pleo. quimica. acti,·ic.lad hiol<\1<1c1 
y farmacol<'igica ,. sus rderenc 1.1' 
hihliograficas. Al final del lihr1 • 'e 
prt"!-t'ntan los indict::- de famiJi.1, 
hot;'inicas. nomhre,, nentif1L' ''· 
comune:- y de sinc'>nimos. adem.i' 
de tablas y figuras. Did1a puhlic.t
ci6n fue posihlt:' gr;1L·ias al ap1 ''" 
dt:' b Secr1:taria Ejecuti\·;1 del C"n
,·enio Andres Bello y el Suhprc•
grJma X . 

4.2. Talleres y cursos 

lksde el ini1.·io del Suhprogr;1m.1 
st· Jun organizado 29 n1r'' Js ,. 1.1· 
Heres. la TahL.i Ill dt:'sgJo,;1 Jo., 1.1· 
llere' y cursos iheroJmerican. 
organizJdos. 

4.3. Cooperaci6n internacional 

El SuhprogrJma X h;1 poJ1do lu
gra r unJ colahor;1c·i1·>11 efL·l'ln .1 
rnn L.i OEA. l-'.\'ESCO. OP~. l':\1-
DO. lOCD. IFS y CATIE. orgalli'-
1111 >s de e< >< >peraci1.in inlL'rrlJci1 i11.1 i 
qut· tamh1en 11enen progr;1111a' c" 
proJuuo.s naturales. Espec1JlmcT, 
te con L.i cekhraci<>n c.le e\·1:1111 , 
con1umos. se han pod1do aprm e
chJr JI maximo los recursos del 
Suhprograma. El Suhprogra111;1 \ 
tit'ne com·enios \'igente" con 1.1 
St<crelJria Ejecuti\·a c.lt>I Com·t:'nio 
Andre' Bello y b Fund;1ci1'm ln
ternacionJl para la Ciencia. Est:1n 
en tramites lo~ com·t:'ni1" Je n" ·· 
peracii'm con el Centro . .\gronc·l!~ 
co Tropk·al dt:: lm·estigacicin y L 
"eflJnza ICATlE> y IJ Organiz.1-
cicm de L.i~ '.\'aciont:'s l·nidas p:1r.1 
el Dt:'sarrollo-lndustrial 10'.\'l-DI '· 
El Suhprograma X hJ eslimulath > 
IJ conformaci6n y ;1prohaci6n p1 >r 
J;1 l'n16niEuropea de una Red 
RELAl'LA\IED (ReJ Europt:'a L.111-
noamt<ricanJ de Planta.' '.kdicin.· 
Jes I dt>ntro del marco c.lel l'ro)..!r. 
ma Alfa. Se ha Jprolx1do un p1 
\'eC!O eSlt' aflo para Ja forll1;tl'l1 •: 
de 16 doctorados t:'n L.i formac·ul"
gia y qt1imica de productos natu
ralt<s. Hecientemc:-nte. se han esl:t
hlecidu ,·inculos estrechus con t'I 
lnternational Center for Science 
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Tobia Ill 
Cursos v tolleres iberoomericonos otrecidos por el Subprogromo X 

Nombre del Taller/Curso N" Poises N" Partlclpontes 

Primer Curse-Toller sobre Bioensoyos in vitro oplicodos a Productos Noturoles. ogosto 1991. Panama. 
Co-potrocinio de lo O.E.A. 18 47 

Curse-Toller 'Bioensoyos Quimioteropeuticos de Productos Naturoles con Enfosis 
en actividod Antiviral·. octubre.1992. Panama. 12 27 

Taller Centroomericono de Fitoformocologio. noviembre. 1992. El Salvador. 6 15 

Curso sobre Biomodelos de Expenmentoci6n. Febrero. 1993. Son Jose Costa Rica. 10 42 

Toller de"Tecnicos Cromotograficos Preparatives. Metodos Modernos de Seporaci6n y Aislamiento 
de Productos Noturoles·. morzo. 1993. Montevideo. Uruguc;iy 17 38 

Toller 'Metodos Modernos Espectrosc6picos Aplicodos a Productos Noturoles. lnterpretaci6n 
y Resoluci6n de Problemas·. junio. 1993. Valencia. Espana. 15 20 

Toller 'Tecnicos de Estudios de Farmocos Actives o nivel de lnfiomaci6n y otros Procesos Mediodos 
por Rodicoles Libres· julio.1993. Valencia. Espana. 12 12 

Tolleres sobre ·screening Antiviral y Antim1crobiono de Productos Noturoles· octubre. 1993. Panama. 16 30 

Toller 'Bioensoyos Enzimaticos de Productos Noturoles con Enfosis en Actividod 
Anticancer". noviembre. 1993. Panama. 18 37 

Toller ·utilizoci6n de Productos Noturoles en la lndustrio Formoceutica· obril. 1994. Lo Hobona. Cuba. 
Co-potrocinio de lo ONUDI. 13 22 

Toller 'Resononcio Mognetica Nuclear Aplicada o Productos Noturoles·. mayo. 1994. Limo. Peru. 15 16 

Toller ·oomesticoci6n de Plontos Medicinoles". junio. 1994. Son Jose. Costa Rico. Co-patrocinio de CATIE. 6 15 
, 

Toller ·validoci6n de Plantas Medicinales Utilizodos Populormente en el Trotam1ento 
de Disturbios Gostrointestinoles·. junio. 1994. Sao Paulo. Brasil. 12 12 

Toller 'Estrotegios en el Aislamiento de Productos Naturoles·. agosto 1994. Panama. 15 21 

Toller ·usos y Cuidodos del Animal de Loborotorio. Biomodelos·. septiembre. 1994. Lo Hobono. Cuba. 10 20 

Curso lberoomericano sobre Nuevos Avonces en lo Metodologia de Screening Anticancer 
e Informatica en Productos Noturoles. obril. 1995. Panama. 17 20 

Curso lberoomericano sabre Quimioterapio Antiporositario: Malaria. Leishmcr.io 
y Enfermedodes de Chogas. Agosto. 1995. La Paz. Bolivia. 12 12 

Toller Internacional sobre Ensayos Biol6gicos para Quimicos de Productos Ncll;roles .. 
diciembre. 1995. Talco. Chile. 5 32 

Curso lberoomericono sobre Descubrim1ento y Desarrollo de Farmocos bosado en la lnmunomoduloci6n 
de Productos Naturales. diciembre. 1995. Utrecht. Poises Bojos. 15 15 

Curso lberoamericono de Volidoci6n de Plantos con Actividod Cardiovascular. febrero. 1996. Sao Paulo. Brasil. 12 12 

Curso lberoomericano de Volidoci6n de Plantos Medicinales con Actividod Sedative Tronquilizante. 
1ulio. 1996. Coimbro. Portugal. 14 23 
Curso sabre lnmunomoduloci6n-Bioensoyos. D1ciembre. 1996. Madrid. Espana. 2 12 

Simposio Internacional Con1unto IOCD-CYTED. Chemical. Biological and Pharmacological Properties 
of Medicinal Plants of the Americas. febrero. 1997. 62 202 

Curso sabre la Quimica y Tecnologio de Productos Naturales y Fitofarmocos. cgosto. 1997. Niteroi. Brasil. 15 28 

Curso de Volidaci6n de Plant as Medicinal es con Actividad en el Sistema Nervioso Central. octubre. 1997. 
Florionopolis. Brasil. 10 25 
Seminario Taller sobre Producci6n de Fitomedicamentos. Noviembre de 1997. Panama. 
Co-potrocinio del Centro Internacional de alto Tecnologio ICS/UNIDO. 18 30 

Curso Internacional sobre Formocologio Experimental. febrero. 1998. Panama. 
Co-potrocinio de lo Secretario Nac1ona1 de Ciencio y Tecnologia. SENACYT 6 12 

Seminario Taller lberoamericano sobre Bioensayos Anticancer y Anti-Sida en el Descubrimiento 
de Productos Noturoles. febrero. 1998. Panama. Con el apoyo del Institute Nac1onol del Cancer 
de Estados Unidos y la SENACYT. 15 37 

Curso lberoomericono 'El descubrimiento del Medicamento. de lo Plonto. la Observoci6n 
o la idea al Mercado·. morzo. 1998. Rosario. Argentina. 11 51 
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and High Technology (ICS/ONU
Dl) Trieste para organizar talleres 
conjuntos. 

Dentro del marco del convenio 
de cooreraci6n entre la Secretaria 
Ejecutiva del Convenio Andres 
Bello y el Subprograma X. Quimi
ca Fina Farmaceutica, se financian 
proyectos de investigacion en los 
paises miembros del Convenio 
Andres Bello y se apoyan las mo
vilidades cientfficas. El compo
nente de publicacion de libros y 
manuales re\'iste una gran impor
tancia. 

4.4. Estrategias para el 
desarrollo futuro del Prograrna 

El Subprograma X se ha consoli
dado y las actividades de sus dife
rentes redes y proyectos de inves
tigacion precompetitivos han per
mitido diagnosticar la situacion y 
necesidades de investigacion en 
el campo de la quimica fina far
maceutica y se han logrado resul
tados tangibles e intangibles im
portantes. 

Para el futuro, el subprograma: 

1. Se concentrara en proyectos de 
investigacion precompetitivos en 
temas mas puntuales y con gru
pos mas pequenos y mas especia
lizados para lograr resultados mas 
concretes y de alto nivel que ten
gan impacto en la region iberoa
mericana. As[ por ejemplo se pre
n!n los siguientes nuevos proyec
tos y redes: 

- l'.l.P. X.5 Busqueda, obtencion y 
evaluacion de nuevos agentes an
tiparasitarios. 

- l'.l.P. X.6 Control de calidad de 
productos herbarios de venta en 
!beroamerica. 

- l'.1.1'. X.7 Busqueda, obtencion y 
evaluacion de nuevos agentes an
tiinflamatorios. 

- 1'.l.P. X.8 Obtencion de agentes 
antituberculosos de origen natu
ral. 

- Red X.D. Red lberoamericana de 
l'roductos Naturales de uso medi
cinal de Origen Marino 

2. Se hara un mayor acercamiento 
a otros Su hprogramas como por 
ejemplo el de la biodiversidad y 
de biotecnologia para generar 
proyectos de investigaci6n con
juntos. 

3. Se intentara lograr mayores 
contactos con los cientificos euro-

70 

peas para participar en los pro
gramas Alfa e INCO de la Union 
Europea, para que el Programa 
CYTED sirva como puente para la 
cooperacion con Europa. 

4. Se dara un mayor enfasis en la 
generacion de proyectos de inno
vacion lheroeka, y la participa
ci6n del sector industrial se ira 
aumentando en las Redes y pro
yectos para que sea mas facil la 
transferencia de los resultados al 
sector productive. 

5. Se seguira desarrollando el pro
grama de la movilidad de cientifi
cos y tecnicos como la base de la 
cooperacion entre los grupos mas 
avanzados con los relativamente 
mas necesitados ademas de servir 
como el metodo mas adecuado 
para preparar los recurses huma
nos que se necesitan. Se explora
ra la cooperacion con otros Sub
programas. 

6. Se priorizara la colaboraci6n 
con organismos regionales e in
ternacionales interesados en el te
ma del Subprograma para hacer 
m:iis eficientes los presupuestos y 
los esfuerzos que uno y otros rea
lizan en el campo de interes mu
tuo. En este sentido se lograra 
convenios de cooperacion. 

7. Se continuara con la organiza
cion de los talleres, que redunden 
en beneficio de los cientificos de 
la region y los capaciten en las 
tecnicas mas avanzadas relevantes 
a los nuevos proyectos de investi
gacion. 

8. Se dara un enfasis especial en 
la publicacion de lihros especiali
zados en diversos temas del Sub
proyecto que Jlenen el vacio exis
tente. Ha sido muy exitosa por 
ejemplo la publicacion del libro 
270 P/aillas Medici11ales J/Jema
merica11as, y se hara una version 
mas ampliada y en CD-ROM. Asi 
mismo, se publicara un Manual 
de Tecnicas de Cultivo e lndus
trializacion de l'lantas Medicinale.~ 
Iberoamericanas y monografias 
especializadas 

9. Se ha programado la publica
cion de la segunda edicion del li
bro 500 Pla11ras Medici11ales Jhe
roamerica11as y en CD-ROM. Asi
mismo, se publicara un libro sa
bre Maiwal de Cultivo de Pla111as 
Medicl11a/es y Mo110µ,rafias especi
ficas de Pla11tas Jberoamerica11as 
y Ma11ual de Tec110/op,ia Farma
ceurica de Fitofarmacos. 

4.5. Conclusiones 

El gran exito del CYTED, y espe
cialmente del Subprograma X ra
dica en haher logrado un mayor 
acercamiento entre los grupcis 
iberoamericanos de investigaci(w 
aprovechamiento de las sinerg1.;·. 
estimuladas entre ellos y ha dado 
por resultado la capacitacion de 
cientificos de paises menos desa
rrollados en una tematica deter
minada por la generosidad de los 
paises mas desarrollados. 

El Suhprograma X se ha consoli
dado en el ambito Iberoameric> 
no. Se han estahlecidos vincui. 
muy fuertes enlre las grupos qu<.: 
trabajan en cooperacion sin egoi~
mo con el objetivo comun de bus
car medicamentos de la flora ibe
roamericana o por modificaci6n 
quimica que respondan a las ne
cesidades de la region. El Subpro
grama es un equipo de investiga
dores que tienen la conviccion '" 
el convencimiento de que solo 
traves de la cooperaci6n intern. -
cional e integracion regional po
dremos lograr nuestros objetivos. 
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LA XIV Asamblea General de CYTED, celehrada en Buenos Aires, Argcntin.i. en Nov1embre de 
1997, aprobo la creacion de dos Grupos de Trahaju: l 1 Are.is de Act1l'id.ide, lt>m.itic.is 1rnor

d1nado por Venezuela e integrado por Brasil. Cuba, Espan.1, Honduras y Peru1 v 21 t\lorlo' de 
lunc1onamiento lcoordinado por Me\1co v conformado por Argentina, Chile, Colomb1.1. Esp.1fi.1. 
Panam<l y Uruguay), ambos bajo la Coordinacion General de Espari.i, par,1 preparar un documentu 
a ser debatido por el Consejo Tecnrco Drrect1vo y su aprobaciun en una Asamblea General Extra
ordrnaria, en el primer semestre de 199/l. 

Los trabajos de ambos grupos han tenidu su culminarion en l;i XV Asamhlea General Extr.i
ordinaria en la que se ha aprobado el documento de «Reestructuracion clef Proµr.im.i //1cro.ime
ricano de Ciencia y TecnuioµJ.i para el Des.irrullo (CYTEO/, que m.irca l,1s li"neas lutur,1s cl1• dt>sem
peno con una vision clar.i y una nueva orientaciun en cuanto a los mec anismo>. torm,1s de .KtL1.1-
ci6n, proced1mientos para l.1 cofinanciaciun, etc., que permiliran un enioque mds adernaclo a las 
ne(esidades actuales de la Regicin de las acttv1dades de CYTED. 

El documento aprobado por la XV Asamblca Gener.ii Extraordinaria. en su version i1nJI de 4 
de Jun10, con Irene una serie dl' malenas relevanles de I.is que. en esla O( .isrun, !Jn sulo se 1 .i .i 

hacer una menci6n muy somera que perm1ta una vision global. 
La justii1cac1un primera de este g1ru en las actu,1C1ones del Programa tienen su origen en l,1 

crcc1ente globalizacion en el ambito de la Cienc1a y la Tecnolog1a, que result,i ser un proceso en 
pleno desarrollo, mostrando entre sus princ1pales rasgos el creumicnto acelerado de aruerdm de 
cooperaci6n entre empresas, invesligadores, grupos de invesligac1un, mstituciones de l+D v org,1-
nismos nacionales de ciencia y tecnologia de los dilerentes pa1ses de la Rq~ion. La rnopcraciun 
internacional en ciencia y tecnologia es. entonces, un componente sustantivo de la relarnin entre 
los pueblos y los gobiernos, como med10 complementario, pero significat1vo, de apoyo a los 
esfuerzos nacionales de desarrollo e instrumento apropiado para promover la solidamlad regio
nal. 

En el analisis de la problematica actual se ha tenido en cuenta la evoluci611 de lus Sistema> 
de Ciencia y Tecnologfa de los paises iberoamericanos hacia un enioque que t1ende a valorizar 
las actividades en este campo por su impacto econ6mico y social y no unicamente por las impli
caciones cientificas, sin por ello olvidar l.i necesidad de consolidar los aspectos positivos v contra
rrestar I.is dislunciones existentes en el CYTED. Se h,1 hecho un eniasis especial en la debilidad 
de los instrumentos de gestion y segu1m1ento de las aLtividades; asi rnmo, en el proceso de evalua
ci6n, haciendo hincapie en la evaluac1un externa. 

Por otra parte, se han analizado a fondo Ids posibilidades de agrupaci6n cir los Suhprogra
mas en grandes Areas Tematicas y las interrelaciones entre ellos, y se han def1nido procedim1en
tos para la creaci6n y supresiun de Subprogramas, Redes Tematicas y Proyectos de lnvestigaci6n. 

Tambien se ha procedido a una clariiJCacic\n de la financiaci6n del Programa. alcanz,indose 
acuerdos importantes en relaciun con la cofinanciaci6n de las actividades del m1smo mediante 
las conlribuciones de los Organismos Signatarios al CYTED y los procedim1entos sobre cc'Jmo 
llevar a cabo esta aportaciun. La gesti6n tinanc1era del Programa 1ncluye lus rnterios que regir;in 
para la elaboraci6n del presupuesto. 

Respecto a los 6rganos de decision y gesti6n, se ha aprobado una redefinicion de las areas 
competentes v de responsabilidad de la Asamhlea General, del Consejo Ternico Direct1vo, de 
los Organismos Signatarios v de la Sccretaria General. Es de destacar que la Asamblea Gener<il 
adqu1ere una nueva dimension al responsahilrzarse del PIJn de Actuacron Estrateg1ca a cmco 
af10s; asi como, el plan operativo anual v la aprobaci6n del presupuesto. En el Consejo Tecni
co D1rect1vo estar,in representados todos los pa1ses v sus iunciones, adrn1,is dP las que ahora 
ten1·a, estan muy relac1onadas con la presentacion de propuestas a la Asamblca General. Por su 
parte. a los Organismos Signatarios les corresponde una serie de act1vidades de cooperaci6n al 
m.is alto n1vel politico v de difusi6n v apovo al Prugrama. muy particularmente, en cuanto a las 
actividades que se desJrrollan en cada pai>. La Secretaria Grneral est,i integrada por un Secre
tario Genrral, cuya sede prrmanente eslar,i en Espana, y un Secretar10 Ad1unto. a propuesta de 
un pa is miembro de CYTED. Tan to el 0110 como el otro deberjn responder a unos determmados 
periiles y tendran unas func1ones claramente establecidas, al igual que el resto de las pe1'onas 
integradas en la misma. 

Los temas en cartera para la prcix1ma Asamblea General son, entre otros, el 1iroceso de evalua
ci6n, con eniasis en la evaluacion extem.1 v el .1n,ilisis estrateg1co ck•I Programa v l.1 acleru,1cb 
reurientaciun de los Pro1ectos de J111101,1rnin IBEROEKA. 

Sin olvidar en n1ngun n1omento lo que el Prugrama CYTED ha supursto par,1 lberoamerica 
en la colaboraci6n en el ambito de la C1encia v la Tecnologfa en eslos ultimas calorcr afios. es 
preciso iel1citarse ante la capac1dad de autoan,ilis1s v de generacion de nuevas propuest,1s de rees
tructuraciun que, gr.1e1a~ Ji esluerzo dP toclos cuantos han intervenido en la elaborarn\n dl' las 
n11Smas. ha permitido .1 los m1cmbros de la XV Asamblea la aprobac1un de un documPnto de futu
ro sabre el Programa nicis emblem<it1co de las Cumbres de jeies de Estadu y de Gub1erno y de 
mavor repercusi6n <lCtual en l.1 Re~iun lberoamericana. 



(.!E celebr6 en Santiago, Chile, el 1 de Abril de 1998 y part1ciparon los delegados de Brasil, 
~Chile, que la presid1ci. Cuba. Espana. Guatemala, Mexico, Paraguay, Uruguay y Venezuela; 
la Secretaria General del Programa y como inv1tados los delegados de Argentina. Colombia, 
Honduras y P.mama. Fue inaugur.1da por D. Mauricio S.mazin Arellan,1, Prrsidentr de la Com1· 
sion Nacional de lnve1t1gaciones C1entii1cas v Tecnol6g1cas iCONICYTl del pais sede. 

Los temas tratados 1ueron: J 1 PresentaC16n a cargo del Secretano General del documento 
de reestructurac16n del Programa CYTED v posteriormente expuesto por el delegado de Espa
na. D. Gonzalo Leon de la Ot1cina de C1enc1a v Tecnologia de Presidencia del Gobierno; 21 
Proceso hasta la Asamblea General Extraordinaria; 31 Pr6x1ma Reunion de Coordinadores lnter
nac1onales de Subprogramas; .)) Mecan1smo de evaluaci6n de las actividades de CYTED; 51 
S1tuaci6n de las Provectos de lnnovarnin IBEROEl\A; GI Redes Temat1cas y Proyectos de lnves
t1gac16n aprobados en el XXVll CTD: ~I Agendas de la XV Asamblea General Extraordinaria y 
la IV Conierencia lberoamerica-uni6n Europea 1Madr1d, Espana, lunio de 19981; 81 Conieren
cia Cientiiica de la VIII Cumbre lberoamericana de Jeies de Estado y de Gobierno (Oporto. 
Portugal, Septiembre de 19981. El Secretario Ad1unto 1998 CYTED, D. Joao Melo Borges. del 
lnst1tulo de Cooperacion Cien11i1ca 1 Tecnolcigica lnternacion,11 de Portug.11. cuva designacicin 
se reseria en el apartado correspond1ente de esta edicicin, expuso sobre los preparativos v coor
d1nac1on de los temas real1zados hasta el momenta en relac1on a este evento. Parlicipantes de la XXVllt Reunion del CTD. 

XXIX REUNION DEL CONSEJO TECNICO DIRECTIVO DEL PROGRAMA CYTED 

SE electu6 en Madrid. Espana, el 1 de lunio de 1998, en la sede de Consejo Econ6-
m1co v Social. Par11ciparon los delegados de: Brasil. Chile, Cuba, Guatemala. 

Espana, que la pres1dici, Mexico, Paraguav, Uruguay v Venezuela; la Secretaria Gene
ral del Programa 1· como inv1tados los delegados de Argentina, Costa Rica, el Coord1-
nador del Subprogram,1 XI Tecnologia v Conservaci6n de Alimentos, Doctor Efren 
Parada (Mex1co1. Presidio las ses1ones de traba10 de/ CTD, D. Gonzalo Le6n, de la 
Oiicina de Ciencia y Tecnologia de la Pres1denc1a de! Gobierno de Esparia. 

Los temas tratados iueron: 11 Anaiis1s y aprobaci6n de pr6rrogas de Redes 
Temat1cas; 21 Ratii1caci6n de la aprobaci6n par los Organismos Signatarios de 

1 . Aprobaci6n de nuevas Redes Tematicas y designac16n de las 
Coordinadores lnternacionales respectivos: 

RT Vl.E ·Red lberoamencana de Solarimetria IRISOL)». 
D. Hugo Grossi (Argentina1 

RT Vll.F ·Red lberoamericana de Tecnologias Ultras6nicas (RITULJ» 
D. Lorenzo Leija Salas I Mexico/ 

RT VI l.G "Red lberoamericana de Automatizac16n de los Procesos de 
Mecan1zado 1RIBAMEC1·· 
D. Aurea Campos Ferreira 1Brasili 

RT \'111.G «Red lberoamericana de 6xidos semiconductores v materiaies 
relac1onados en apl1caciones amb1entales 6p11cas IRI01\\AQ1,, D. 
Miguel A. Blesa 1Argentinai 

RT Vlll.H "Red lberoamericana de Aplicaciones lnterd1sciplinares de 
Materiales" IRAli\tAi 
D. ,\1anuel Torres Hernandez iEsparia1 

RT X.D 'Red lberoamericana de Busqueda v Desarrollo de Nuevas 
Sustanc1as B1oactivas de Origen Marino 1RIBUDESMAR1". 
D. Agustin Perez Aranda 1Esparia1 

RT XIV.C "Red lberoamer1cana de Transierencia v Capac1taci6n Tecnol6g1ca 
para la Viv1cnda de lnteres Social 1RITYCVIS)». Por confirmar 

RT XIV.E 'Red lbcroamer1cana para el Me1oramiento de la Calidad de Vida 
en 101 Asentam1entos Rurales IRICVAR1» 
D. Jorge Gonzalez Claveran 1Mexico.1 

La Coordinaci6n lnternac1onal de la Red Vll.D «Red lberoamericana S1stemas Je 
lniormat1ca Industrial' ha s1do asum1da par D. Gerardo Fernandez Lopez IVene
zucla1 qu1en reemplaza en d1cha coordinacicin a D. Luis Alonso Romero (Espa
ria1. 

las Redes Tematicas v Provectos de lnvestigacicin Precompet1t1va 1 'u' Coor· 
dinadores lnternacionales v feles. respect1vamente. Jprob,HJo> en IJ \\Vii 
Reun16n del CTD: 31 lniorme de la s1tuac16n 1ire1upues1.ir1,1. 41 AnJl111s dl' 
nuevas Redes Temat1c,1s v Provectos de lme\t1µ,1uon Prernmpet1t11.1, proput»
tas de sus Coord1nadores lnternJuonales de Red es v let es de Proyectos; Si Cert1· 
ficaci6n de Proyectos de lnno1ac1on IBEROEKA: 61 f'resen!Jcicin v d1srns1on 
del Documento «Propuesta de Reestructuraci6n del ProgrJmJ CYTED" 

Las act1vidades aprobadas por la XXI\ Reunion del CTD, son 

2. Aprobaci6n de nuevos Proyectos de lnvestigacion Precompetitiva \' Jefes 
de Proyectos 

PIP 11.6 •lnves11pci6n y Desarrollo Tecnolcig1co del cult1\'0 de moluscos 
pectinidos en lberoamerica•• . 
D. Alfonso N. Maeda Martinez (Mexico) 

PIP 11.7 «Cult1vo de Gasteropodos Tropicales y de Agua Fria". 
D' Dalila Aldana Aranda IMex1col 

PIP V.6 ·Desarrollo de Adsorbentes para la remocicin de metales pesados 
en efluentes industriales". 
D. Carmelo Bolivar Gonzalez (Venezuela! 

PIP Vl.5 «Abastec1m1ento de agua en jreas rurales med1ante bombeo 
io1ovolta1co". 
D. Naum Fraidenra1ch 1Brasil1 

PIP Vll.15 •<Aplicac1ones e 1mplementac1ones de Redes Neuronales en 
Reconocim1ento de Patrones ·. 
D. Luis Alonso Romero 1EspariJi 

PIP Vlll.8 «Sintesis de Nurvos Materiaiel Pol1mcr1cos: hiJrogeb 
b1ocompat1bles y su aplicac16n en la l1beracicin conlrolada de 
iarmaco1, .. 
D. Issa Kat1me 1Espanai 

PIP X.5 «Busqueda, obtenc1cin v evaluacion de nue1os agentes 
ant1parasitar101>·. Por conl1rmar 

PIP Xll.2 "Conservaci6n v Desarrollo de Reservas de B11.isiera 
iberoamericanas". 
D. Eduard Muller !Costa R1ca1 

PIP Xl\'.5 ·Con techo: Soluciones de techos parJ viv1endas de muy ba10 
COSIO». 

D. Pedro Lorenzo Gall1go IEspa1ia1 

Se aprob6 la certificaci6n de 1 7 nuevos Proyectos de lnnovaci6n IBEROEKA que se resenan en el apartado correspondiente de 
esta ed1ci6n. 
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XV ASAMBLEA GENERAL EXTRAORDINARIA 
DEL PROGRAMA CYTED 

~ E celebro en Madrid, Espana, los di as 
~ 3 y 4 de Junio de 1998, en la sede del 
Consejo Economico y Social, con la parti
cipacion de los representantes de los Orga
nismos Signatarios de los 21 paises que 
integran el Programa y de la Secretaria 
General de CYTED. Fue presidida par D. 
Fernando Aldana, Director de la Oiicina 
de Ciencia y Tecnologia, de Presidencia 
del Gob1erno de Espana. 

La Asamblea General Extraordinaria 
examin6 la marcha del Programa y los prin
cipales temas sobre su desarrollo y pers
pectiva. Entre los temas de Agenda que 
iueron tratados ampliamente yen los que se 
adoptaron los acuerdos respectivos, figu
ran: 1) Presentaci6n y discusi6n def docu
mento "Propuesta de Reestructuraci6n def 
Programa CYTfD,,; 2) Pape/ de las Orga
nismos Signatarios espaflo/es en el futuro 
def Programa CYTED; 3) Presentaci6n y 
discusi6n de las procedimientos para el 
compromiso formal de las Organismos 
Signatarios en el presupuesto CYTED 1999; 
41 Presentaci6n par Espana de la propuesta 
de Secretario General def Programa; 5) 
Presentaci6n y discusi6n def contenido de 
la Conferencia Cientitica "Ciencia Global, 
lntereses Locales" de la Vl/J Cumbre lbero
americana de Jeies de Estado y de Gobier
no (Oporto, Portugal 21 y 22 de Septiembre 
de 7 998), par D. Armando Trigo de Abreu, 
Presidf'nte def lnstituto de Cooµeracicin 
Cientif1ca y Tecno/6gica Internacional de 
Portugal; 6) Presentacion de la nueva orga
nizaci6n esµaiiola en Ciencia y Tecnologia 
µor D. Gonzalo Leon, Subdirector General 
de Planeamiento y Segwmiento de la Oiici
na de Clencia )' Tecnolog1;1; 71 Discusi6n 
prC'l1minar sabre las Provcctos de lnnova
c16n IBEROEl\A en el Programa CYTED y 
µresentaci6n µor 0. }me Enrique Roman, 
Suhdirector General de Programas lntema
cionales def Centro para el Oesarrollo 
Tt!cnol6gico Industrial de Esµa1ia, 81 Anali
s1s de la µroblem;itica de la el'aludci6n v 
seguimiento de las acti1·idades def Progra
ma. 91 Proµuesta de temas para tratar en la 
µr6x1ma Asamblea Gener.ii. 

La propucsta clel Doctor Jose Antonio 
Cordero. como Secretario General del 
Programa CYTED iue aceptada par unani
midad por los delegddos de la Asamblea y 
ciurJnte ~u intervencion expreso su proiun
dJ ident1ticaci6n con el Progr,1m,1 desde su 
e\periencia y trdvectoria de participacion en 
c>I CYTED: prcscnto la nucv.i estructura de 
IJ Secretaria General; asumic) compromisos 
ante l,1 As,1mblea General como los cle reali-

lnauguracion de la Asamblea, presidida por D. Fernando Aldana, Director General de la Oficina de Ciencia y 
Tecnologia; D. Jesus Gracia Aldaz, Director General del lnstituto de Cooperacioo llwroamericana (ICI) de la 
Agenda Espanola de Cooperacion Internacional; D. Luis Gomez-Acebo, Subdirector General del ICI; D. Gonzalo 
Le0n, Subdirector General y D. Francisco Ferrandiz, Vocal Asesor de la Oficina de Ciencia y Tecnologia. 

zar un analisis critico anual sobre los proce
dimientos y metodos que se utilizan en 
CYTED, a fin de lograr una meiora continua 
de la metodologia que facilite la coopera
cion en este marco; evaluar la metodologid 
empleada en una reunion conjunta deCoor
dinadores Nacionales y Coordinadores 
lnternacionales de Subprogramas para infor
mar posteriormente a la Asamblea General; 
evaluar los resultados cuantificables obteni
dos de dicha cooperacion; buscar iiguras 
novedosas que reiuercen la transierencia de 
las tecnologias desarrolladas en las Redes y 
Proyectos hacia la industria y servicios de la 
sociedad de los paises iberoamericanos. 

Sesiones de lrJbajo de la Asamblea. 

Merecen destacarse la designacion de 
D. Francisco Ferrandiz, como Coordina
dor Nacional CYTED de Espana, cuya 
eleccion fue ampliamente felicitada y 
aplaudida par la Asamblea; asi como, el 
reconocimiento de la labor realizada par 
D~. Alba Rodriguez, Jefa del Servicio del 
Programa CYTED y de otras personas que 
sistematicamente han resultado ser el 
apoyo m,ix.imo al Prowama. 

La XXX Reunion del Consejo Tecnico 
Directivo, la XVI Asamble,1 General del 
Programa CYTED y la Reunion del Grupo 
Ad-Hoc lberoamerica-UE se celebraran en 
Guatemala, en Noviembre de 1998. 
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IV CONFERENCIA IBEROAMERICA·UNION EUROPEA 
DE COOPERACION CIENTiFICA Y TECNOLOGICA 

LA IV Conierencia lberoamerica-Union Europea de Coope
racion Cientfiica y Tecnologica - IBERUE, se llevo a cabo en 

Madrid, Espana, el 2 de Junio de 1998 y iue presidida por D. 
Fernando Aldana, Director de la Oficina de Ciencia y Tecnologia 
de Presidencia del Gobierno de Espana; D. Juan Carlos Del Bello, ' 
Secretario de Ciencia y Tecnologia de Argentina, y D. Jorma Rout
ti, Director General de Ciencia, lnvestigacion y Desarrollo de la 
Comision Europea. Participaron los delegados de Argentina, Boli
via, Brasil, Chile, Colombia, Costa Rica, Cuba, Ecuador, El Salva
dor, Guatemala, Honduras, Mexico, Panama. Paraguay, Peru, 1 

Republica Dominicana, Uruguay y Venezuela y como Observa
dores Europeos Espana y Portugal. 

Los temas tratados versaron sobre la cooperacion desarrolla
da en el IV Programa Marco; asi como, los avances en la defini
cion del V Programa Marco y las perspectivas de colaboracion 
con America Latina. Durante el debate los paises latinoamerica
nos maniiestaron su interes por continuar el dialogo para el iorta
lecimiento de la colaboracion en ciencia y tecnologia y subraya
ron una serie de aspectos positivos alcanzados, reafirmando los 
planteam1entos iormulados en las reuniones anteriores, en parti
cular, la creacion de un espacio especiiico para la cooperacion 
con America Latina. Los representantes europeos manifestaron 
que para alcanzar el objetivo de construir dicho espacio en el V 
Programa Marco, sera necesario contar con apoyo al mas nivel 
politico. 

Las conclusiones de la IV IBERUE fueron las siguientes: 

1. Ambas Partes coincidieron en la necesidad de crear un Comi
te de Coordinacion en el cual se continuara el dialogo para, 
entre otros aspectos, deiinir areas y mecanismos de coope
racion, en cuyo seno participaran representantes de los paises 
miembros de la Union Europea y de los paises de America 
Latina. 

2. Como un posible modelo a seguir, las Partes mencionaron el 
Comite de Seguimiento que existe para la cooperacion en 
ciencia y tecnologia con los paises terceros Mediterraneos. 

3. A fin de poner en marcha dicho Comite, las Partes convinie
ron que este podria iniciar su trabajo. en una primera iase, 
de manera informal. En este sentido, el representante de la 

Sesiones de lrabajo de la Conierencia. 

Sesiones de trabajo de la Conferencia. 

Uni6n Europea mencion6 la existencia de una expcrie11c1a 
similar con la Republica Popular China. 

4. Los paises Latinoamericanos se compromet1eron a sensibi
lizar sobre esta nece;idad a sus contactos bilaterales en los 
Estados Miembros de la Union Europea. Los representantes 
de Espana y Portugal en la Conterencia ufrecieron apoyar 
esta iniciativa y promoverla en los diversos ioros comuni
tarios. 

5. Las Partes coincidieron en la importancia de realizar talleres 
tematicos para definir las prioridades de la cooperaci6n. 

6. Dada la urgencia para la elaboracion del Plan de Trabajo 
del Programa INCO, los represent.mies comunitarios soli
citaron a los paises Latinoamericanos el envio de temas de 
interes para la cooperacion. Asimismo, solicitaron el envio 
de propuestas de expertos, que deberan tener conocimien
tos subre el tema respectivo y su potencial util1zacion; asi 
como, ~obre las politicas nacionales y/o reg1onales en la 
materia. 

7. Con el objetivo de promover la presentaci6n de un mavor 
numero de proyectos coordinJdos por c1enlit1cos LJtinuame
ricanos, los representantes comunitarios solicit.iron a los 
Organismos Nacionales de Ciencia y Tecnologia eslimularesta 

opci6n. Asimismo, el representante comun1-
tano mencion6 que pn la documentaci6n de 
la Convocatoria se incluira una redacci6n en 
este sentido, para retorzar esta posibilidJd. 

8. Respecto J la pJrl1cipaci6n por pJrte de 
equipo;, IJtinoamericanos en olros progr,1-
mas del Programa Marco. tarnbien se pl,111-
teli la necesidad de promovcr csl.i opci611, 
por parte de los pai;es Lalino,rn1ericano;, ,1 
traves de sus contactos bilateralc-. con los 
[stJdos Miembros de la Un16n Europea. 

9. Los paises Latinoamericano; manifestaron 
su interes en que se movilicen mecanismos 
complementJrios para el iortalecimiento de 
la cooperaci6n en cienc1a y tecnologia, en 
particular para trnanciar su partic1paci6n en 
los progrJmas comunitarios de l+DT abier-
tos a terceros paises. 



NOTICIAS DE LOS ORGANISMOS SIGNATARIOS 
I':!' N este apartado se mencionan las actividades 
A; desarrolladas par las Organismos Signatarios de/ 
Programa CYTED durante el primer semestre de 1998, 
asi coma el anuncio de las pr6ximas a efectuarse en el 
segundo semestre de 7 998. 

Secretaria de Ciencia y Tecnologia, SECyT 
(Argentina) 

• Aprobacion e incremento del 15 % del 
Presupuesto 1998 para las actividades cientf
fico- tecnologicas. Puesta en funcionamiento 
del Programa de Credito Fiscal, contenido en 
el Plan Nacional Plurianual de C y T, que 
permitira asignar por convocatona publica un 
cupo de credito fiscal para proyectos I + D 
(lnvestigacion Basica, lnvestigacion Aplicada, 
lnvestigacion Tecnologica Precompetitiva y 
Adaptaciones y Mejoras), solicitados por 
empresas que cuenten con un grupo de inves
tigacion propio o contratado, por Agrupacio
nes de Colaboracion o por Unidades de 
Vinculacion Tecnologica que dispongan del 
aval empresario. Ademas, se suscribio con el 
Banco de la Nacion Argentina un contrato de 
fideicomiso por el cual se creo el Fonda Fidu
ciario para la Promocion Cientifica y Tecno
logica. 

• El Presidente de la Republica Argentina, 
Doctor Carlos Saul Menem, junta con el 
Secretario de Ciencia y Tecnologia, Licencia
do Juan Carlos Del Bello, participaron en 
Fcbrero, en Egipto, de la inaugurac16n oficial 
cle un Reactor Nuclear fabricado e instalado 
por la empresa argentina INVAP. 

• Creaci6n de la Comision lnteramerica
na de Ciencia y Tecnologia, aprobada en la 
Tercera Reunion Ordinaria del Consejo lnte
ramericano para el Desarrollo Integral 
(CIDl/OEAJ, en Buenos Aires, los dias 25 y 26 
de Marzo. Esta iniciativa iue promovida por 
Argentina en la Reunion del MERCOCYT 
(Programa Mercado Camlin del Conocimien
to CyTJ celebrada en Washington D.C.. USA, 
en Febrero. La Comisi6n permitira jerarquizar 
y encuadrar institucionalmente el dialogo 
interamencano en materia de desarrollo cien
tiiico e intercambio y transierencia de tecno
lu,;ia; sc podr.in identif1car actividades y 
provectos multilaterales de cooperaci6n y 
iortalecer la presentaci6n de propuestas de 
act 1v1dacles \' proyectos. 

• Visita de una m1sion de expertos de la 
Comunidad Europea, el 13 de Marzo. En 
1\Joviembre se recibira la visita de la Comisa
n,1 para la Cienc1a, lnvestigaci6n y el Desa
rrollo de la UE, D·' Edith Cresson. ocasi6n en 
la que se firmaria el acuerdo UE/Argentina 
clentro del 5" Programa Marco de la Union 
Europea, a 1niciarse en 1999. 

• lnauguraci6n del Centro Regional de 
lnvestigaciones Cientificas y Transferencia 
Tecnologica de la Rioja (CRILARJ, pertene
ciente al CONICET, el 23 de Marzo, en Anilla
co, provincia de La Rioja, con el fin de promo
ver el desarrollo en las areas de biociencias, 
geociencias, suelo y agua, sobre la base de 
proyectos multidisciplinarios. 

• XVI Reunion Especializada en Ciencia y 
Tecnologia (RECyT) del Mercosur, en Buenos 
Aires, con la participacion de los paises inte
gra ntes: Argentina, Brasil, Paraguay y 
Uruguay y por primera vez de delegaciones 
de Chile y Bolivia. Las distintas Comisiones 
Tematicas informaron sabre los avances en 
sus respectivas areas, destacandose el 
consenso en la identificacion de temas de 
capacitacion y en lineas de investigacion en 
Medio Ambiente yen Alimentos. Se aprobo el 
Proyecto INTERSUR, que implementara una 
red de alta velocidad que vincule en forma 
directa a los paises miembros y asociados al 
Mercosur. )unto con la Red de Comunicacio
nes se desarrollaran aplicaciones sobre la 
educacion, la salud, la ciencia y la tecnologia 
que promuevan el desarrollo de la regi6n. Se 
inicio la elaboracion de un Cata logo de Bases 
de Datos y se procedi6 al c.Jiserio de una Base 
de Datos sabre sistemas de informacion en 
medio ambiente en el ambito del Subgrupo de 
Trabajo 6 Media Ambiente -Grupo Mercado 
Comun, Secretarfa de Recursos Naturales y 
Desarrollo Sustentable. Se present6 ante la 
UNESCO un Proyecto Piloto para el Banco de 
Datos Terminol6gicos del Mercosur. Existe la 
posibilidad de que el IDRC -International 
Development Research Center/Canada-, 
participe en el financiamiento de algunos de 
los proyectos de la RECyT. 

• Visita de la Secretaria de Estado para la 
Cooperaci6n Internacional del Ministerio de 
Ciencia y Tecnologfa de la Republica de Eslo
venia, D'. Verica Trstenjak. con una impor
tante delegaci6n cientifica. Se celebraron 
reuniones de trabajo cun miembrus de la 
SECvT y tomaron contacto con la comunidad 
cientifica local visitando centros y labor ato
rios a fin de promover la realizaci6n de 
proyectos de investigacion en jmbitos de 
interes reciproco. 

• Activ1clades de la Agencia Nacional de 
Promocion Cientifica y Tecnologica: 1 l 
Convenio susrnto el 2-1 de Marzo, con la 

empresa SanCor, destinado a promover la 
investigaci6n cientifica y tecnol6gica, 
mediante la apertura de convocatorias a 
concursos anuales orientados a areas de la 
industria lactea. Los proyectos seran evalua
dos por expertos y los seleccionados recibiran 
un subsidio aportado en partes iguales por 
ambas instituciones; 2) Acuerdo suscrito el 1 
de Abril, con la Fundaci6n Green Cross 
Argentina para realizar un concurso publico 
y abierto de proyectos de investigaci6n cien
tifica y tecnol6gica, dirigidos a iavorecer el 
desarrollo sustentable y la mejora del media 
ambiente; 3) Asociacion con la Comisi6n de 
lnvestigaciones Cientificas de la Provincia de 
Buenos Aires para realizar un programa 
concertado de actividades definidas conjun
tamente y financiar proyectos en las siguien
tes areas: agua para con sumo humano, 
alimentos organicos, forestacion y madera, 
pescado fresco y congelado, rocas ornamen
tales y arcillas, prevenci6n en salud humana 
y turismo cultural y ecol6gico; 4) Apertura del 
Primer Concurso de Consejerias Tecnol6gi
cas, programa incorporado en el Plan Nacio
nal Plurianual de Cy T 1998-2000, que sera 
administrado por el Fonda Tecnologico 
Argenti no -FONT AR-. Se seleccionaron 33 
proyectos que involucran a 213 empresas y 
201 consejeros tecnologicos. El programa 
apunta a fortalecer el desemperio de las 
pequeiias y medianas empresas brindandoles 
servicios especializados para diagnosticar 
problemas tecnol6gicos y colaborar en su 
soluci6n. Estos servicios son prestados por 
equipos de profesionales, integrados por un 
Director Experto que coordina a un grupo de 
consejeros tecnologicos, quienes durante 10 
meses trabajar.ln en empresas; 5) lnaugura
ci6n el 15 de Mayo, del Centro de lnvestiga
ci6n y Desarrollo para el Uso Racional de la 
Energia iCIPUREl del Institute Nacional de 
Tecnologia Industrial, que contribuira al 
mejoramiento de la competitividad fabril, 
mediante la minimizaci6n y la reduccion del 
1mpacto ambiental. Se concret6 med1ante un 
acuerdo entre los gobiernos de )ap6n y Argen
tina. En ese marco la SECyT, a traves del 
Fondo Tecnologico Argentina (FONTAR), 
otorgo un credito equivalente al 49'}o del total 
de la inversion; 61 Las evaluaciones de la 
convocatoria a Proyectos de lnvestigacion 
C1entiiica y Tecnol6gica !PICT 97) en las 1-1 
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areas del conocim1ento, aprobo la iinancia
c1on de 703 proyectos, de las 2.588 presen
tac1ones. 

Conselho Nacional de Desenvolvimento 
CienHfico e Tecnologico - CNPQ (Brasil) 

• Entrega del lftulo de •Doctor Honoris 
Causa• al Doctor Jose Galizia Tundisi, Presi
dente del Conselho Nacional de Desenvolvi
mento Cientffico e Tecnol6gico (CNPQI, por 
la Universidad de Southampton, UK, el proxi
mo 8 de jul10. Desde esta Secretaria General 
y por extension de la comunidad cientiiica y 
tecnologica iberoamericana, nuestras felicita
ciones al Doctor Galizia Tundisi por esta 
condecoracion que expresa el reconocimien
to a su trayectoria profesional. 

Ministerio de Ciencia, Tecnologia y Medio 
Ambiente. (Cuba) 

• Seminario Internacional IBERGECYT 
98, celebrado los dias 26 y 27 de Mayo, bajo 
el auspicio del Ministerio de Ciencia, Tecno
logia y Med10 Ambiente de la Republica de 
Cuba, y con el apoyo del Subprograma XVI de 
CYTED. 

• VI Encuentro Nacional de Gestion 
Tecnologica, celebrado los dias 28 y 29 de 
Mavo y Encuentro de Negocios para Nuevos 
Productos y Tecnologias, el dia 29 de Mayo, 
eventos que persiguen el objetivo de contri
buir a incentivar la gesti6n tecnologica en 
Cuba. 

Consejo Nacional de Ciencia y Tecnologia, 
CONACYT (El Salvador) 

• Designaci6n del lngeniero Carlos 
Roberto Ochoa Cordova, como Director 
Ejecutivo del Consejo Nacional de Ciencia y 
Tecnologia, desde el mes de Mayo. 

• Creacion de una Unidad de Vincula
cion Universidad-Empresa en la Universidad 
de El Salvador, con apoyo del CONACYT. 
Esta en elaboracion un Prowama de Apoyo a 
la Vinculaci6n, coordinado por el 
CONACYT, a iniciarse en el tercer trimestre 
de este ano. Se participa y apoya el Proyecto 
«Fundacion de Universidad-Empresa» del 
Programa Nac1onal de Competitividad. 

• Ejecucion de la primera fase del Proyec
to OEA-CTCAP •fortalecimiento del Desarro
llo Cientifico y Tecnologico de Centro Ameri
ca y Panama», que comprende las s1gu1entes 
acc1ones: 1 J Proyecto Subregional de indica
dores de c1cnc 1a y tecnologia y el proceso de 
estuclio de la politica cicntiiica y tecnologica: 
21 Fortalecimiento de la capacidad de gestion 
tecnologica: 31 Fortalec1m1ento de la cap,ici
clad iis1ca operat1va p,ira interactuar entre los 
miembros de la CTCAP; 41 Fortalecim1ento del 
sistema de centros de serv1cios tecnol6gicos 
para la micro y pequena empresa. 

• Ejecucion del Proyecto •formacion de 
Recursos Humanos de Centro America y 
Panama• CTCAP-Universidad de Chile. Su 
ob1et1vo es concord.ir, de acuerdo a los inte
reses de la region, las areas prioritarias de 
trabajo comun, en materia de Postgrado y 
Postitulo, en: biologia y biotecnologia. mge
nieria electr6nica, telecomunicaciones y 
computaci6n con especialidad en software, 
agricultura e ingenieria iorestal, gesti6n de la 
tecnologia, desarrollo de la capacidad de 
investigacion, acuicultura y mineria. Del 22 
al 26 de Junio se celebrara en San Salvador, 
la Reunion de Coordinacion del Sub Taller de 
Biologia/Biotecnologia y la Reunion de Coor
dinaci6n de la Comision CTCAP-Universidad 
de Chile. 

• lnauguraci6n del Centro de Desarrollo 
de la lndustria de Empaque y Embalaje de 
Centro America y Panama, en Julio, con 
apoyo del CONACYT y la Facultad de lnge
nieria y Arquitectura, Escuela de lngenieria 
Quimica de la Universidad de El Salvador. 
Permitira desarrollar la capacidad de investi
gacion y certificaci6n de materiales para 
empaque y embalaje que faciliten la comer
cializaci6n de los productos de la region. En 
este marco se impartiran el Curso •Laboratory 
Quality Management• (6/14 Julio) y •Specia
lized Packaging Personnel Training» (15/31 
Julio). 

• Adopcion de las Normas de Calidad 
serie ISO 14000. Se ha equipado el Laborato
rio Nacional Legal con patrones de mejor cali
dad, ampliandose el area de masas en otras 
magnitudes como densidad y presi6n. 

• Capacitaci6n de recursos humanos 
impartida por el lnstituto Colombiano de 
Normalizaci6n, INCOTEC. a 50 empresas 
sobre Aseguramiento de la Calidad ISO 9000, 
en coordinacion con el INSAFORP. 

Oficina de Ciencia y Tecnologia 
y Agenda Espanola de Cooperacion 
Internacional (Espana) 

• Propuesta del nuevo Secretario Gene
ral del Programa CYTED. La Oficina de Cien
cia y Tecnologia propuso al Doctor Jose Anto
nio Cordero Martin, coma nuevo Secretar10 
General del Programa CYTED. durante la XV 
Asamblea General Extraordinaria, celebrada 
en Madrid, Espana, las dias 3 y 4 de Junia de 
1998. Ver resena en el apartado correspon
dicnte. 

• Nombramiento de nuevo Coordinador 
Nacional CYTED. La Olicina de Ciencia y 
Tecnologia designo coma Coordinador 
Nacional CYTED al Doctor Francisco Ferr,in
diz Garcia, clurante la XV Asamblea General 
Extraordinaria, celebrada en Madrid. Espana, 
las dias 3 y 4 de )unio de 1998. El Doctor 
Ferrandiz ocupa el cargo de Vocal Asesor en 
dicho organismo. 

• Designacion del Arqu1tecto Hor,1c1t> 
Diaz del l3,1rco, como Representante del 
Organismo Signatario Agenda Espanola de 
Cooperacion lnlernacional en el l'row.111i.1 
CYTED. El Senor Diaz del Barco. en su cal1-
dad de Coordinador de Area de Progr,1m,1s de 
Coop('racion de la AECI ha asum1do, adem,\<.. 
la d1recci6n del Programa de Cooper,Ki<.in 
lnterunivers1taria (ant1guo INTERCAMPUSi 

Consejo Nacional de Ciencia y T ecnologia, 
CONACYT. (Mexico) 

• Creacion del Programa MESURA, 
apoyado par el CONACYT. con una inversion 
de mas de 9 millones de pesos. Es interinsti
tucional y est.l destinado a promover l,1 cali
dad y competitividad de la mdustria nauonal. 
Con ese propos1to t1rmaron un acuerdu el 
L1Cenciado Carlos Bazdresch. Director Gene
ral del Consejo y el Doctor Hector N,l\ ,1 

Jaime,, Director del Centro Nac1onal de 
Metrologia. El Programa contara con once y 
media millones de pesos. ya que el CENAM 
aportara a su vez. dos millones. 

• Programa de Becas Credito del 
CONACYT. En 1998, se aplicar,i un presu
puesto con un incremento de 25% en relacion 
al de 1997, lo cual permitira que el numero 
total de becas administradas otorgadas par la 
institucion se incremente en un 4%. Las becas 
nacionales administradas tendran un creci
miento del 5%, en tanto que el acervo de 
becarios en el extranjero sera el mismo que el 
aiio pasado. Este aiio, se recibi6 un numero 
record de solicitudes de posgrado en el 
extranjero: 2.667 aspirantes, de las cuales 
40% se interesaron en realizar Doctorados, 
56% Maestrias y 4% alguna especializacion. 

• Apoyo economico del CONACYT a la 
Fundacion Mexico en Harvard A.C. de 
2.460.000 pesos para el financiamiento de las 
becas-credito que esta asoc1acion otorg,1 a 
estudiantes mexicanos de posgrado en la 
menc1onada universidad est,1dounidense. El 
lngeniero Alfredo Elia' Avub. Vocal de la 
Comisiun Ejecutiva de la Fundacion y D1ret
tor de Aeropuertos y Servicios Auxiliares, reci
bi6 este donat1vo entregadu por el Director 
General del CONACYT, al termino de una 
ceremonia que se llevu a calJO en la Sala 
Juarez del Conseju. 

lnstituto Nacional de Tecnologia 
y Normalizacion, INTN. (Paraguay) 

• Decima Conferencia sobre Coopera
cion Economica entre la Republica de China 
y la Republica del Paraguay, con la part1ci
pacio11 del Doctor Anthony St,mley. Director 
General del INTN. en Taipei, Taiwan, del 20 
al 30 de Abril de 1998. 

• Puhlicaci6n de la Revista Cuatrimestral 
•INTN Revista• Ano II - N~ 21Noviembre/97-
Febrero/Y8J. 



• Curso sobre Geslion de la Calidad, de 
car,icter mlernac1onal, desarrol/ado por el 
INTN \'la Asociaci6n Paraguaya para la Cali
dad, con el patrocinio de la ALADI. 

• Curso sobre cDigeslion Anaerobica de 
Residuos con Produccion de Biogas•, de/Bal 
11 de Jun10 de 1998, realizado en el marco 
de/ FoncJo Argenti no (FO-ARI de cooperaci6n 
horizontal - Proyecto de P/aniiicaci6n y Apro
vechamiento de las Energias no Convencio
nales. 

Consejo Nacional de lnvesligaciones 
Cienlificas y Tecno/ogicas, CONICIT. 
(Venezuela) 

• Distincicin con la Orden Francisco de 
Miranda en su T ercera Clase al Doclor Pauli
no Andreu, olorgJda por el Presidente de la 
Republica, en reconocimienlo a su meritoria 
labor en pro de la construccion y puesta en 
mJrcha de la «Planta Productora de Deriva
dos Sangwneosi.•. Ver resena aparte. 

• CONICIT otorga cofinanciamiento de 
1.600 millones de bolivares para 12 proyec· 
tos del sector olefinas-resinas-plastico en las 
areas de desarrollo tecnol6gico, informacion 
lecnica, aml>ienle y politica comercial y 
mercado, a traves de la Agenda Industrial 
Cadena Olefinas- P/<islico. Este cofinancia
miento al sector industrial privado de/ pa is se 
har,i por la via de/ crec/110 v l.i subvc11c16n, 
modal1dades que cubrir<in 65% de la inver
si(rn est1mad,1 para el total de propuestas. A 
imes de 1997, se realizo la convocatoria ,1 
empresas, comultores, centros de investiga
ci<in y dcsarrollo y universidades nacionales 
a prescntar propucstas para lograr mayor 
rnmpclitividad de la cadena, con m1ras a 
ampliar su mercado hacia el exterior. En 
cu.11110 al capital humano, /os represcntantes 
de 1.i caclena enc,irgaron a una emprcsa espe
cial 1zacla la evaluacion v cuantii1caci6n de las 
11eccs1dades en csta ,irca. Fueron enlrev1sta
do-, gerentes gencrales, de plant,1' v de recur
sos humanos de .JO cmpresas dcl sector trans
iorm,1dor del plastico W peque11as, 13 mec/1a
na-, y 1 'J grandes1, 5 empresas productoras de 
resinJo \' una empresa productora de oleimas 
1Pequ1venJ. Tamb1en lueron consultddas dicz 
inst1tuc1ones de caµacilacion lecn1ca v arte
san,11 en el jre,1 de pl,istiuJs. Los Ires scctore' 
cu1nrnl1cron en que cl capi1,1I humano es un 
!actor clJve p,ira lowar la compel1!1vidacJ de 
l.1 caciL·na. Entre los problemas de recursm 
hu111,1110-. spfi,1/,1dos w encuPnlr,in: ia/t,1 de 
CJp,ic1t,K16n tec111ca. b.110 n1\e/ de prcpar,1-
c1011 v conoc1m1enlo. rot;Ki<in de personal, 
,1/lus costos de mano de obra calit1cada, baio 
rmel de educ,JC1on IJ,is1ca v divorcio entre 
ccntros e\lcrnos de capautacitin v ncn·"da
dcs cit> las empresa>. 

• Seminario Internacional •La Globaliza
cicin, Modelos de Scguridad y la Funcicin de 
las Fuerzas Armadas en el siglo XX/», organ1-

zado por la Comisi6n Permanente de Defen
sa de la Camara de Diputados. CONICIT 
coordin6 la mesa de trabajo correspondiente 
a ciencia, tecnologia e industria militar. La 
part1cipaci6n en esta mesa y sus conclusiones 
son un primer paso para la cre,ici6n de la 
Agenda Militar de CONICIT, en con1unto con 
las FF.AA. y el Congreso Nacional. 

• La Agenda Educativa del CONICIT 
aprob6 Ires proyectos de investigacion en las 
areas de educacion superior, basica e inno· 
vaciones pedagcigicas. El primero de ellos 
busca establecer indicadores de gesti6n vali
clos y confiables para las universidacles vene
zolanas. El segundo es la Consulta Educativa 
Nacional ((ENAI y su objetivo es promover el 
debate nacional sabre las necesidades y prio
ridades de la educaci6n b<isica, desde el nivel 
preescolar hasta el diversificado, inc/uvendo 
la educaci6n tecnica y para cl traba10, • Explo
rac iones para el cambio institucional, la 
consolidaci6n de una innovaci6n organizati
va en un sistema local de educaci6n basica». 
El tercer proyecto busca evaluar un nuevo 
modelo de organizaci6n y servicios en 105 
escue/as de la region sucrense. 

• Primer Simposio del Estudio Paleocli
matico Norte-Sur, realizado en Merida, en 
Marzo. Participaron cientificos de todo el 
mundo para discutir y dar a conocer /os resul
tados de los estudios sobre cambios climati
cos ocurriclos durante /os ultimas 2.000 a1ios, 
desde el Polo Norte hasta Id Pdlagonia, atra
vesando Estados Unidos, Canada, Centro y 
Sur America. En Venezuela, con el apoyo de 
CONICIT, mjs de 70 cientificos del pals 
coniorman el Comite Nacional para este estu
dio, cuyas conclusiones formarjn parte del 
modclo predictivo y de iuncionamiento de! 
planeta. Las investigaciones venezolanas 
incluyen aspectos biosfericos de/ ciclo de/ 
agua, ecosistemas terrestres, quimica atmos
ierica, flu1os oce<lnicos, interaccioncs terres
tre> y oceanicas de la zona costera, din,imica 
clel ecoS1Stema ocejnico global, camb1os de/ 
uso de la t1erra, cambios globales en el pasa
clo y s1stemas de datos e iniormacion. En este 
programa participan mas de c1en p.iises a 
nivel mundial, entre los que se cuenlan, en 
Latinoamenca y el Caribe: Argentina, Br,1sil, 
Colombia, Chile, Mexico, lamaica y, rec1en-
1emenle, Venezuela. 

•Convenio de cooperacion para promo
ver y dar conlinuidad a las actividades de 
investigacion, asesoria, consultoria, forma
cion de recursos humanos, inslalacion de 
redes de informacicin y capacitacicin tecnica 
de la Agenda Salud en los Estados Frontera, 
susrnto entre CON/CIT, p/ Minisleno de Sani
dad v Asi>tcncia Suc1al IMSAS1 y las Funclac1-
tes Zuli.1, Guavana y T jchira, para lraba1,1r en 
las sigu1enles ,ireas, que se corresponclen con 
las lineas de investigac ion concertadas v 
conrncadas puhlic,i111cnte por la Agenda 

Salud: 1 l gesli6n de salud, ep1de11110/ogia \ 
participaci6n comunrtar1a, 21 salud, ,rn1b1en
te, trabajo y caliclad de vida. 3J b1odiversidad, 
cultura y salud, 4) al1mentaci6n y nutrici6n, 
5) prevencion y control de eniermedadc'> de 
aha prevalencia, 6) salud sexual y reproduc
tiva. 

•Primera Reunion entre CONICIT y el 
lnstituto Nacional de Deporte. CONICIT, en 
su empeno por vincularse cada vez mjs con 
sectores no tradicionales de la soC1edad. arm6 
conjuntamente con el lnst1tulo Nac1onal de 
Deporte una Agenda en esla ,irea. En la prime
r a reunion convocada, ambas mstituciones 
lograron reunir a 256 personas de dist1nta-; 
disciplinas y sectores relacionados con el 
deporte venezolano v en representacion de 
60 organismos pub/1cos y privados. Las areas 
discutidas y sus conclusiont>s, que serv1r..in de 
punto de part1da para clef1nir las /meas de 
investigaci6n para proyectos, son las siguien
tes: Educacion, Planificaciun deportna, 
Gerencia y administrarnin, lnfraestructura 
deportiva, Salud, MPtodologia y SoC1a/. 

• Entrega de 2.400 millones de bolivares 
para financiar 19 proyectos de in11esligaci6n, 
a traves de/ Programa de Apoyo a Grupos de 
lnvestigaci6n de! CONICIT, para iortalecer la 
invesligaci6n en grupo-; conformados µor 
dislintas universidades y centros de invest1ga
ci6n pub/1cos y privados del pa is. Mjs de mil 
millones se destinaran al .irea de b1omedici
na. El objetivo de/ programa es propiciar la 
integraci6n funcional de investigadores y 
laboratorios del pals que trabajen tematicas 
afines o complementarias, para potenciar las 
capacidades humanas y m,1leriales y aprow
charlas de manera m<is elicienle en la busque
da de soluciones a problemas de naturaleza 
complcja. En la> areas de qu1mica, fisica y 
matem,iticas, agro e ingenieria se deslinaran 
mil millones de bolivares para diez provectos 
aprobados. Los resultaclos de eslos proyeclos 
se comenzar,in a aplic,1r en cinco a11os, tiem
po m,iximo de duraci6n de cada uno de ellos, 
depend1cndo de la rnmp/pj1d,1d y numero de 
centros que conlorman cada wupo. 

• CONICIT apoya el desarrollo de 
productos de la industria privada: 11 /\leta
lurg1ca Chirica, ubicada pn /,1 rl'gi<in de 
Guavana, se estj re,1lizanclo con1unt,1mente 
con la Umversidad S1m<in llol1v,1r, la iJbrica
ci6n de un equ1po modu/,ir de < am1ones dl• 
voltc•o p,1ra /J recoleccic)n de basura, que 
<,usliluirj a loo; costosm CJ!ll1011cs que se 
1mport,rn actu,1/mPnlt•. 21 La e111pres,1 San1t,1 
recibir,i 7.025.000 boliv,ires p.ir.1 la i,1br1ca
ci6n de 111.iquinas de elaboraci6n autom,it1ca 
de toal/,1s humcd.is para belies que permitir,i 
aumentar la producc1un de 1.500 ,1 2.000 
unid,1dP., d1arias. Se exp.1nd1r,i '>LI mrrcado 
hacia el orienle v sur del p.1is y pn el med1,1-
110 plazo colocar,i cl pruduclo en las isl.is r.m
be11d'-. JI/\ 1erlin de \'em'Zlll'la contar,i con un 



iinanciamiento por 148 millones de bolivares 
para desarrolldr una herram1enta hibrida 
h1permedia. 

• Actividad preparatoria para la conme
moracion del Quinto Centenario de la llega
da de Alonso de Ojeda, Amcrico Vespucio y 
Juan de la Cosa a las cos las del Golio de Vene
zuela. La Com1si6n t.imbicn n.1rtir1p,1r,i rn IJs 
act1v1dades c1entiiicas preparatorias de la 
conmcmoraci6n, en 1999. 

• Propuesta presentada por Venezuela, a 
!raves del CONICIT, en torno a proyectos de 
investigacion que llevan investigadores brasi
leiios y venezolanos, en la IV Reunion del 
Grupo VII C1encia y Tecnologia, iundamenta
da en la coinc1dencia de las lineas de actua
c16n de ambos paises para complcmentar 
c'iuerzos y rccursos. ,i>i como preusar metas 
y acciones a corto y mediano µlazo. Las car,ic
terist1cas de la propuesta g1ran en torno a 
proyectos de invest1gac16n que llevan invest1-
gaclores brasilenos y vcnczolanos, .1dsrntos a 
laboratorios de inveslig.ici6n de insl1tuciones 
de educaci6n superior, los cuales serv1r,in de 
base a las tesis de los estud1antes de doctor a
do. Las tesis estarian d1ng1das b.1jo l.1 modali
dad de cotutela por expertos de los dos paises 
y los titulos serian otorgados por las institu
ciones de acuerdo a convenios prev1os. 
Asimismo, se preve la realizaci6n de pas,1nti
as cortas para estudiantes de posgrados: 
pasantias peri6dicas de expertos brasiler'ios y 
venezolanos v paridad en el iinanciamiento 
de las actividades plan1iicadas por ambas 
p.1rtes. LJS ,ireas de interes comun apoyadJs 
descle la creaci6n del Grupo VII son salud, 
tecnologi,1 de Jlimento>, recursos naturale; 
am,1z6n1cos v redes de iniormaci6n. 

• VI Reunion de la Comision Especial de 
Ciencia y Tecnologia del Amazonia (Cecta), 
mg,rnizada por CONICIT v la Secret.1ri,1 Pro 
Tempore del T r,llado de Cooper,m6n Amazo
n1c.i, lo, reprL·:.ent.rntes de Bol1v1,1. Bra>il. 

Colombia, Ecuador, Guyana, Peru, Suriname 
y Venezuela disertaron sobre el iuturo de la 
Comisi6n y las nuevas tareas que debe abor
dar en relaci6n a la region. Acordaron la 
coniormaci6n de un comite de expertos en 
pal mas, para la preparacion y re,1l1zacion del 
Taller Regional sobre Palmeras en la Region 
Amaz6nica, apoy.indosr Pn los rspcrialist.1s 
de estos paises y en los estuclios realizarlos. 

• Desarrollo del Proyecto •Analisis 
Geografico de las Prioridades de Conserva
cion de la Diversidad Biologica en Venezue
la•, a travesdel convenio suscrito entreCONl
CIT, Fundaci6n Polar, Acoana (Asoci,icion 
venezolana para la Conservacion de Areas 
Naturalesl y la Organ1zaci6n No Guberna
mental Wildliie Conservation Society. Su 
obietivo es actualizar la mformacion bas1ca 
sobre la distribuci6n, el estado y las prionda
des de conservaci6n de la d1versidad biologi
ca, la deiinicion de una estrategia nacional y 
desarrollar politicas nacionales e instituciona
les en el .irea. 

• Programa del lnvestigador Novel (PIN) 
del CONICIT, iniciado en 1991, ha formado 
a 216 nuevos investigadores, de los cu.iles 
66~0 iorman parte del personal de planta de 
la Universidad Central de Venezuela, institu
cion de mayor demanda en el programa. Las 
areas en las que se desarrollan estos proiesio
nales son farmacia, ingenieria, ciencias poli
ticas, basicas y sociales. 

• Segundo Curso de Consul tores Ambien
tales, organizado µor CONICIT, en lunio, diri
gido a proiesionales en el area ambiental, 
aud1tores, jeies de laboratorios de ernpres,1s 
venezolanas y consultores ambientales. 
Versar.:i en temas como la evaluaci6n de 
impacto ambiental y ciclo de vicl,1, cont,1mi
nacion de aguas, suelos y aire, s1!'1e111as dL' 
gesti6n y auditoriJs ambientales, visit.is a 
industri,1s y trabajo de aud1toria a111b1L•nt,1I en 
empre~"1s. Se form,ir.in 25 ecoconsultore> y 

ser,i dictado por 1nstructores de l,1 Escuel.1 ell· 
Organ1zacion lndustr1,1I de Espafi,1 y dL• 
universidades venezol,rn.1s, coordin.1do por el 
CENDES v las Facult,1de> de lngen1eri,1 y de 
Ciencias de la UCV. En su primera ed1C1on 
realizada entre 1996 y 1997, el Curso de 
Ecoconsultores cont<i con el ausp1c10 v apovo 
i111,1m:1Pro tle l.1 A1<rnr1.1 Esp.11iol.1 dt• Coopt>
raci6n Internacional v l.1 coord1naci(m acadt;
mica estuvo a cargo de la Escucla de Organ1-
zaci611 Industrial, [01. 1n5tituci611 espanola ck 
trayectoria en la iormacitin de gerenteS, riroiL'
sionales y tern1cm p.ua l,1 industri,i. Se 
gr,1du.iron 2.l ecoconsultores que cursaron Im 
estudios teorico> pn [51i.111.i v los trab,110' 
pr.icticos en Venezuela. En sus intormes i1n,1-
les generaron nueve .1ud1tori,1s ambit•nt,1les de 
indlJ',trras v centros de salud del p.iis. 

• Comision Nacional de Seguridad y 
Prevencion del Delito, en cuyo µroce;.o estu
vo rnordin,1do por t>I CONICIT, e;.t,i 111tcgr.i
da por represrnt,rnte<> del gobierno 1i.1c1onal y 
de in>lituciones µLlhlica;. y pr1v,1da<;. Su ohie
tivo es pldnificar, rnord111.ir y re.ilizar prol'!.~t
tos y program.is de 111vest1gac1(m en l,1s areas 
de la iniorm,icion, segurrd.id y prcvenri<in del 
delito que contribuvJn a orientar lei> poderes 
publicos en el d1seno y iormulaci6n de pol1t1-
c.is en la m,1teria. lntegran la Comision los 
Ministerios de Relaciones lnteriores, Deiensa, 
Justicid y Srcretaria de la Preside11c1a, PDVSt\, 
Asoci,iciones de Gobernadores, Ep1scop.il 
Venezolan,1, C.im.1ra de Traba1adores de 
Venezuela, CONICIT y la Policia Tecnic.1 
Judicial. La Com1siun sl' encarg,1r,i de deter
min.ir y ,1probar progr.im,1'> y proyectos de 
investigacion en materia dl' iniorrn,icirin, 
segurid.id v prr\enci(m dl'I del110, ell' de'>1gn.ir 
l,1, i11>1ituc1onl's pl.1lil1c.1s u priv,1d.1> que elt't -
tuar,in l.1 p\·.iluaci<°lll, ;cguimiento y control 
tecnico-,1dn111mtr,1t1vo dl' los nmmos \' dl' 
ioml'llf,ir y promuver activid,1drs destinacJ.i, ,1 
obtenl'r rrcur-o<, p.ir,1 iin.11Ki,11 Im. 

; ; 

EXPERIENCIAS DE GESTION DE LA l+D EN LA REGION 
CREACION EN CUBA DE RED NACIONAL DE INDICADORES DE CIENCIA Y TECNOLOGiA 
~OC-.. l,1 1111al1cl.id cle Lontr1bu1r .ii lort,1lec11111entoy pl'rtl'crio
~ n.im1t•ntu cit• lo, 1ncl1c.iclore' cub,rnu;. ell' c1L•nc1.i v tecnolo
g1,1, l'I l\\11mlL'r1u cit• C1enci.i, Tecnolog1J v Ml'd10 An1bientc h.i 
or'-'.1n1L,1clo l.i l\l'd N,1uon.1I de lncl1cadorl's ck· C1enci.1 v Terno
lngr.l. 

L.i l\l'cl l':-l,i 1ntl'gr.icl.i por clucL' ,\\1n1steno;. y l'lllid.1cko, guhl'r-
11,1111L·nt.ik» culiana> \' >ll> ubjl'trvu> pr111c1p,1les >On loo, sigu1cn
ll''< l 1 Cumt1tu1r w1 mec.rn1smo de comult.1 \' conccrtacion n.1c1u
n.il c•n 111.lll'n,1 de cun,truccic!n 1· utiliz.ici6n de inrlic.1dorl'.' cle 

c1enc1.1 1· tccnulu,i;1a. ~ i Coorc/111,ir 1· humolog.1r mctuclolc!gic.1-

mcntc l.i 1nturn1.1«1011 cst.1cfot1c.i _,o/Jre c 1c11ci.1 1· tec11ulo,i;1.1 en 

CulJ.1 p.ir.i el con.,unw n.icwnal 1· c\tcmo . .l 1 Actu.ilizar )' c.1p,1-

cir.ir .1 Ju, espcci.J/t,1.7, rlc rl1lr'/('/l(('.' c11tirl.1rle.' 1·111t u/.irlu., ,1} 

tr.ilJ,1/U con lo.' inrltc.iclore.' rle l ienci,1 ) rer 11n/o,~1.1. .JI Actu.ir 
LOllHl c 011tr,1p.11tt• ll.ltion.11 ell' l.1 l\llYT \ potr•rH 1.11 l.1 p.1rt1c1p.1-
llti11 cub.111.1 l'll cl1ch,1 reel rL•g1011.il. 

L,1 Rl'cl Te111.\tic.1 \\II.I\ ··RL"d lhcro.11rn•m .111.1 ti(' l11d1t .iclort'' 
cit• C1L•11c1.1 v Tt'< n()lug1,111\ICYl1 , r ll'.1cl.1 t•11 I 'l'l:J 1'11 l'I 111,m o 
clel Subprogr.1rn,1 \VI CL''l1<111 ti\' l.1 lll\t'o,tig.ll ion\' r•I IJ<·,,11 rollo 
T cc11okJg1rc 1 clPl l'rogr.irn,1 CYTE [}, '>l' nut rt' dt• l.1 111tc 1rn1.H ilm qut• 
pruporcion.rn loo, org,1111;1110., 'ig11.1t.111<1' cl<" Ju, p.11'<" ((lit' 111tt·
gr,lll rl CYTfl), L'llirt' l'llos l'I 1\111mll'11<1 dt• Cit'll< 1.1, l L•c1111l()g1,1 \ 
1\\ed10 Arnliiente de Cuh.i, \' h.ht,1 l,1 lt•t li.i cle11t10 ell' 'Li' cl1\'l'r.,,1., 
,irt1\·icl,1dt•;, h.1 pulil1c,Hlo lit"' intorrm"' ;olllL' t-,,f,1 rn.1f('11,i. 



NOTICIAS DE LOS SUBPROGRAMAS 

f:,'\/ e.>le ufJJrtado w me/)( wna, en sinlC>J>. 
b;, .1/gun.1; de la.1 JCl1V1d,1de1 e1ectuJd.1s en 

In-. St1IJpro,i;r,in1Js clur,Jnlc cl primer seme>lrc 
de I 'J9/J y l•l .inuncio de ar1ud/,1., .1 clecluarsc 
en el ;egunclo wmc<;tre de I '198. 

Subprograma Ill Biotecnologia 

• Curso da Aplica~ao das Tecnicas de ONA 
Recombinante no Diagnostico das Doen~as 
Parasitarias, em S.io f'Ju/u. llrnil, de/ 15 .ii 2~ 
de ~t'l<'mhro dt· I '!'I-. (Jrg.in1L<1do por el ln,l1-
illl1> ril' Mt·d1L1n.i Trop1C.i/. F,\\USP. Centro 
1\1,i,1il'1m-:\q.~l'r1i1no de ll1otecnoloc;1,1 1C[lt\ll1. 

• XXI\' Annual Meeting on B.1sic Re~carch 
in Ch,1gas Disease , XIII Annual Meeting of 
Brazilian Society of Protozoology, rn C.1\,in1-
JU, .\ 1G. llrN/. de/ 11 .ii l .J de 1-...ov1emhre de 

~ 'i'l7. con <lpovo ck c:-.;Pq, CYTED. FAPEMIG, 
t\J'[Sf'. FAPEl\I. Fl.:-.;EP, FIOCRUZ. FMRP/USP, 
C:l3·U)I', u:-.;1FESP1EP,\\. )e enlal1zaron .i;pec
'' de inmunulogi,1, biologi.i celul.ir v molecu
"r. nwd1un,1 lroµ1c,1l. Se en1oc.1ron reuente' 
c>G.irrullm en 1m·c,11g,1rn!n en prolozoologi.i. 
·_'( trJfl'' v en1ernwd.irlc,. 

.ubprograma IV Biomasa como 
ucnlc de Productos Quimicos y 
ncrgia 

• Rrd Aprovechamienlo de Desechos 
·~roindustri.ilcs: Cclehracion dcl Curso lnlcr-
1cion.1I Tccirico-Pr,ictico « Cultivo dl' Hongos 
l)mestihles11. t'll C.ilr, C:o/0111/J1,J. cll'I l I rJp 
. 1r/D ,11 \riv :\hrii dL' 1'l'l(\ Org,111i1,1do por 
flD. Subprogr,1m.1 I\', Corpor,ic1on lni1cr-

1r1.1.'\u1011orn,1 de Orrnil'nlc. C1l1-Culomi11,1. 
111 t'r>id.id 0..ir1011.il. L:11,1. I ll'reck1. Cmt.1 
,1 .. c <111 i,11i.irl1r1p,1l ''H\ cit' (,,1umb1.1. Cu>i,1 
c1. Culi,1. ,\\(·\rcu, l'.111,1111.1. Peru. Portugal, 
:~u.i\. Su, lJiJwt1\c1' tuernn: prescnt,ir Im 

.. mollo' 1m·todolfr~1t fJ' 1i.ir.i el culiMJ de 
.no- hong"' cu111e;lil1lc' cu/Iii ,uiu; il'leuro-
.\·,,irll u;, L1•11linu,, Vok,H1l'll.1•: lr,rn,lt'm 

,,,,tr.1111,rnwnlt' ,1igu11.is IL'U11c,1' de cu/111u 
111t1 1· tit- 1nocul,u ion; l''t,1bkccr [o, ,1( uPr-

111 ·1 l'',irl<h p.ir.i l'i 1Ji•,,1rroli1> rid pro11·c 111 
l ll · l'rurlur1ll1il ti\· 11ongm um1e>l1ilk·' 
;">'I\ 1l':~rn unipo-i, ,; p.irl1r cir· ;u;tralu' 
'1i'1du..,!r1.1ic-. 

lprogramJ V Catalisis y 
.urbcntes 

Reunion de Coordinacion General dcl 
1ro~rama V t•11 L.1r,11J,il:l'd.1 \ 1•m·1u,,l,1. 
~ d: ~4 dl' ~clH(•r11 

• Reunion de Puntos Focales de la Red 
Temoitica V.C. en Car.ib.illl'd,J. \ eneLuel.i. lo> 
d1as 26 v 2 7 de Fehrero. 

• Reunion del Proyeclo V.3. <'11 C.irJb,1lle
d.1, Venezuel.i, del 25 .11 27 de Febrcro. 

• Reunion dcl Proyecto V.5. en (Jr.ib.ille
cl.i. VenezuelJ, los di.is 25 \ lb dP Febrero. 

• Ill Curso lberoamericano de Tamices 
Moleculares y Reunion de Clausura de la Red 
V.A, en C.ir,ff.1'. Vl'nezucla. dl'i 21 .ii 2\\ d\' 
M.irLo. 

• Reunion para la definicion del Proyecto 
de Tam ices Moleculares y Cat,llisis Comput,1-
cional. en Carac1s. Venezuel,1, los di,1> 26 y ~~ 
dl' M.irzo. 

• Reunion inicial de la Red V.D •Calalisis 
Humogcnea», l'n C.ir.ir ,1,, Ve11l'1uel.i. ''" d1,1' 
l .J 1 1) de Abril. 

• Asistencia del Coordinador Internacional 
del Subprograma Va la IX Conferencia de Coor
dinacion del Programa CYTED, en S;111t,1 Cruz ck 
1.i S1crr.1. llol1v1.1. lo> rli.i~ 22 1 2.l de f\\.irn. 

Actl\'lri,uie., .i rles.irrollaN' end 't'.~undo 
.'eme_,tre de I 998 

• I Taller lberoamericano de Catalisis 
Homogcnea. en C.ut,1ge11.1 de• lnd1.1;, Colom
lir,1. c[p/ Ji\ ,i/ 20 dt• Agu;tu . 

• Reunion de Seguimiento dcl Pruyecto 
\',5: Desarrollo de Ctalizadures p.ira Procesos 
de Quimica Fina. c·n C.irt.1gt'r1.1 ck l11c/1,h. 
Co/0111/n,1. Im elm 2(11 ~l dt• 1\go\10 

• 111 Taller lberoamericano de Catalisis 
para la Proteccion Ambient,11. 1•11 C1r1.igen,1 dl' 
\11d1,1,, Colomh1,1, Im cli,l'> 2 l v 22 dt• 1\~0'1" 

• Presentacion del Subprograma V al XVI 
Simposio lberoamericano de Catalisis. en 
C1r1,1gc·11.i de lnd1.J'. Columh1.i, dl'I 2.J ,11 2B tit' 
t\go>to. 

• Reunion de Cierre dcl Proyecto V.3: 
Separaciun de Gases lndustrialcs por Adsor-

ci<in \ Definici<in de Nucvo 
Proyeclo, l'll 1\lir.inlt', [,p.in,1. 
de/ 2 al .J de Sl'pl1l'mliw 

• Curso-Taller dr Catalisis 
Comput.1cional. 1·11 R111 dt• /.i11t·1-
ro. BrNI. dl'l I ,1/ 4 dt· D1111•111-
brc. 

Subprograma VII 
Elcctronica e 
Informatica Aplicadas 

• Rt ·un1011 de lo" .t.:rupo.., qul' 
Jhlrll1 ip,lll l'il /,1 ll\'d( !<Ill dl' l/11 

nuC'\ o Proyecto de lnvcsliga
cion Precompetiliv.1 sobrr •Aplicaciones c 
lmplcmcntaciones de Redes Neuronalrs en 
Reconocimienlo de Patrunes• (AIRENEJ, t•n 
Br,1g.1. f'urlug.11. dl'I 2fi .ii l(I dl' [1wrn. 

• Reu111un ell' los grupo' dt•I Pruyccto 
Vll.10: •lntegracion de Sistemas y Aclividadcs 
en Edificios lnleligentes• (SINTED), r·n L.J 
H,11J,111,1. Cuh,1. <k•I 2 ,1! h dl' f dirl'rn. 

• Curso sobrc lnforrn,ilira Educ,1liva, t'n Li 
fl.1/i,111.1. Culi.1. dd lh ,d ~(I dl' ldirl'1u. tu11 l,1 
p.ul1t 1p.it ion rll' g1upo' mlq~r.1nlc1 dr· l,1 Red 
lheroamericana dr Informatica Educ01tiva 
(RIBIE), co1mHiil'nd11 ton t•I Cun).:rL''<I \11101-
m,1l1L,1 '1/H t•n L.1 H,1h,111,1. Cul1.1. 

• Primer Semin.irio Universitario sohrr 
Prograrnas lnlernacionail's v Geslicin de 
Pro;ectos, ton 1.i p.ir111ip.H1<111 "kl l omd1n,1-
dor de/ 'iuliprngr,1111,1. 1 l'ieiJ1.1du l'll cl ( t'lllro 
H1,p,1110-Culi,1110 rlr• 1'0-.tgr,1do. l'il L.1 I t,di.111,1 . 
C:uh,1. c!PI I~ .ii I 'l def dJre1u. org,11111,Hlo por 
la Co1111•1cm 1.1 dl' Rl'tlrnt·' de U111tcr>1d.idt» 
bp,11iol.1' 1 l'i f\\111111t•r10 dl' f.du1.i11<111 Sup('r1m 
de Culi,1. (oorrl111.ido por /.1 U1111l'1'1d.id dl' 
13.irc don.i l'n c ol.1borJC ion Lon l,1 Co111111on 
Europc\1 10CIB1 v /,1 Comr,11111 /11tl'rrn1111,lm,1I 
dt• C 11•11c 1,1 \ kt nolog1,1 ck l;p,11i,1. 

• V jornadas llteroamerican.1s de lnform,1-
lica, vn C.111,1gt·11.i tit• \11d1.i'. Col1J111/11,i. rid 'I ,11 
l l dl' ,\\JrLtJ. Pn l'I Cl·nl10 ll1t·1u.i111('[1( .ino tit· 
Fmrn,H n11L rn):.11111 ,1d,1' p111 l.1 Red lhcroamr
ric.111,1 de Tecnolu~ias clel Software 1 l.i A~cn
cia Espaiiol.1 de Cooperacion lnlrrnacional. '>l' 
1111p.irl1eron do' ( ur'"' ;obit" IJes,uro/lo cle 
Software orienl.1du a Objetos 1 Sisle111,1s Col,1-
/Joralfros. Co111prt·nc/1r'1 u11.i 111l1odur r 1011 1 un 
~('111111,1110 

• I Jornadas lhl•roamericanas de Ullrasoni
dos, L'll Cirl,1gl'n.1 de• lnc/1.1,, C(llo111h1,1. dl'I 2i 
.ii 2'1 dP ,\ \,1 I(), l'Jl t·I c l'lllro liil'IO,lllll'l I( .JI]() de 
Furrn.111t•11. or~,11111,trl,1, p"r l.i Red lberoame
rican.1 de lniormatir.1 Educativa (RllllEl 1 l.1 

') 



Agenda Espanola de Cooperacion Internacio
nal. Se 1mriartieron dos on~o~ sabre; Pruce5il· 
miento Digital de Seiia/es Ultrasonicas !PDS
UTJ para aplicaciones medicas e industria/es y 
Transductores Ultras6nicos para Medicina y 
Aplicaciones Jndustriales. Comprend16 una 
introducc1cin v un Seminario. 

• 11 Jornadas lberoamericanas de Robotica, 
en Antigua, Guatemala, del Cl al 12 de Jun10, en 
el Centro lberoamericano de Formac16n, orga
n1zadas par los Proyectos: Diseno y Control de 
Robots de Aplicaciones Especiales (DYCRAE) y 
Sistema de Percepcion Modular y Reconfigu
rable para Robotica (SISPER) y la Agenda Espa
nola de Cooperacion Internacional. Se 1mpar
tieron dri> cursos sobre: Control y Programa
cic:in de Robots y Percepcion en Robotica. 
Co111prend1ci una introducci6n a dichos cursos 
\' un Seminario. 

• II Jornadas lberoamericanas de Informa
tica Educativa, en Santa Cruz de la Sierra, Bol1-
\'1a, del 29 de Junio al 3 de Julio, en el Centro 
lberoamericano de Formaci6n, organizadas por 
la Red lberoamericana de Informatica Educati
va (RIBIE) y la Agenda Espanola de Coopera
cion Internacional. Lo; cursos programados 
iueron: Internet y Aprendizaje Cooperativo en 
Red y Sistemas de Autoria y Formacion de 
Profesores, comprendiendo una introducci6n y 
un Seminario 

Actividades a desarrol/ar en d segundo 
semestre de 1998 

• 1 Jornadas lberoamericanas de Automati
zacion del Proceso de Mecanizado, en Santa 
Cruz de la Sierra, Bolivia, del 13 al 17 de Julio, 
en el Centro lberoamer1cano de Form,1c16n, 
organizadas por la Red lberoamericana de 
Automatizacion de los Procesos de Mecaniza
do (RIBAMEC). Constaran de dos cursos, con el 
1em<H10: La lntegracion de Herramientas de 
CAD-CAPP-CAM en el Desarrollo del Proceso 
de Mecanizado Automatico y Sistemas de 
Control Numcrico con Computador. Cada 
c ur'o comprender.i un,1 1ntroducc11in v un 
Sem1nar10. 

• VI Jornadas lberoamericanas de Infor
matica, en Santa Cruz de la S1errd, lloliv1a, del 
~ ,11 11 de Sept1embre, en rl Centro lberoamc
ric.1110 de Form,icic'rn, urg,rn1zada> por l,1 Red 
lhrroamrricana de T rcnologias de Software 
(RITOS). Crnbtdr,in dt• do> cur>m pm dctl'rmi-
11.ir. C1d.i umu comprendera und 1ntroducc1on 
v un )L"1111n,rnu. 

• IV lornadas lberoamericanas de Automa
tica, en Antigua, Gu.itemJIJ, del 21 al 25 dl' 
St•t1e111hrL'. en el Centro lbcro.imer1c.ino de 
form,mon. org,rnizadas por la Red lberoame
ricana de Informatica Industrial. Const,uan de 
clo1 cur;os con el temano: ldentificacion de 
Sisll'mas en Base a Datos Reales y Sistemas 

10 

Operativos de Tiempo Real. Cada curso 
rnmprendrr.i 11n.i 1ntroclurririn y un Semin,rno. 

Subprograma VIII Tecnologia de 
Materiales 

• Actividades del Cuordinador Internacio
nal, Doctor Miguel Jose Yacaman 11 Visita a la 
Un1versidade Federal do Rio Grande do Soul, 
Porto Alegre, Brasil, para eslablecer una Red en 
Aceleraciones; 21 lmplemenlaci6n y present,1-
ci6n de nuevos proyectos de invest1gaci6n: a) 
« Desarrollo de Recubrimientos Vitreos Funno
nale»•, hi 'Nucleaci6n de Fases Metaestablcs 
en Vidrios B10-V1trocera1111cos». 

• Proyecto Vlll.4 •Caracterizacion Morfo
logica Eslructural y Mecanica de Maleriales 
Compuestos de Matriz Polimerica• a cargo del 
Dr. lose Maria Pastor Barajas: 11 Presentaci<in 
de! Proyecto de lnnovac16n IBEROEKA «Mdte
riales Plasticos cargados reiorzados con Fibras 
Agrovegctales» 1 lrausa lngenieria, S. A .. Repsol 
Quim1ca, S.A., CIDAUT e lnduslria e Conwmo 
Marques, Ltd.I; 21 Estancia en Mavo y lun10 del 
Doctor Javier Santos en el lnstituto de Capac1-
taciun e lnvestigaci6n del Plast1co y del CJucho 
(ICIPC() en Medellin, Colombia. 31 Estancia 
durante Abril y )unio del Dr. Mauricio Ramirez 
en la Universidad de Valladolid yen el Centro 
de lnvestigaci6n y Desarrollo de Automaciun 
iCIDAUT) en Valladolid, Espana. 4) Reunion de 
Coordinaciun en la Univers1dad Simon Bolivar, 
del 17 al 20 de Junio. 5) Conierencia del )eie del 
Proyecto en la Universidad de La Habana el 23 
de Junio con el tilulo «Caracterizacion Estruc
tural de Matcriales Polimericos y Comµosites 
mediante Espectroscopia Molecular». 

• Proyecto Vlll.5 •Estudio Comparalivo 
del Comportamiento Mecanico y Caracteriza
cion de Concretos Reforzados con Refuerzos 
no Convencionales•, a cargo del [){)(tor 
/\le1andru Manzano: 11 Curso lnlern,1rnmal 
;ob re M.1tL'ri,1lr> (ompuestos FibrorrPior Lad1h, 
Pn Cali, Colomb1.1, clel 11 al 1 l dl' Marlo. 21 
Publ1cJci1in de la; memoria' ck•! Ctirso lntPrn.1-

cion,11. 31 Co11tnrm.H 1011 dl' '"' "~u11•111l'' 
proy\'1 tm; ,11 '.ml\"n1,1' dt• 1 lliil('rl.i' 1k l!.1111 
c o;to: u>o cit· rt•,idu11' .1gro111du,111.d1•, !J, 
l'rovrcto ATICA, c 1Adie1orn"> dl' t 1•1111.i' \ ol.111· 
tes al horm1gon 

• Proyecto Vlll.b •Obtencic:in y Caracteri
zacion de Biomateriales Compuestos con carga 
de Hidroxiapatito• ,1 cargo dl'I Dm tor R.1t.1cl 
Rodriguez Clenwnte. Org,rn1zac1on de! 2" 
Curso sobre Biomateriales para Aplicaciones 
Odontologicas y Traumatologicas. 

• Act1vidades del Proyeclo Vlll.7 •Creci
miento y Caracterizacion de Recubrimientos 
Duros• a cargo rlrl Dmtor l'l'dro Pripto l'ul1clo: 
1 I Part1ciparnm en la 25th International Confe
rence on Metallurgical Coatings and Thin Films 
(ICMCTF 98), cir! 27 clet\hril al 1 "de f\\,1vo, c 011 

dos ponenua' orale': a1 ,,Hanlnes' and Morl
hological Charactmza11or1 of T ungstpn C1d)l(lt' 
Thin Films» y bi «SputtPr Drpos1t1on ol TIN Thin 
Films usmg Oµtical Emission Spectro>top\ 
IOESI as process mo111tor» ; 21 Rc.1l1z,1non del 
.. Primrr TallPr de Tfrn1ra' hprr1mentale' Apl1-
cacl,is a Recubrimientos Duros", en el Centro de 
Ciencias de l,1 Materi,1 Condensada de la 
UNAM, Ensenada, lla1a Cal1iorni,1, Mexirn, dcl 
3 al Cl de Mayo. 

• Activiclades de la Red Vlll.B •Red lbero
americana TEMACO• a c,1rgo de! Doctor Anto
nio Madroriero de la Cal: 1 I Rruni1)n General 
de Coordinacicin, relPbrada en Pl Centro 
Tecnolug1co para Id Promouon dr l,1 F1bra dl' 
Vidrio. Mexico, DJ., en Enero. 21 Puc»ta en 
marcha de los siguienlcs proyPctos IBEROEKA 
a) Megatube, b) Cerjmicas para apl1cariones 
electricas, cl Depusitos septirn' herhos por iild· 
mcnt w1nd1ng. 

• Actividades de la Red VIII. C •Red Ibero· 
americana sobre Procesamiento de Maleriales 
por Laser•, coordinada por el Doctor Ru1 Vil,ir 
1) l'artiripac ic'rn rn l.i 1 ·• Reuni1'in ALI A «E51'£.
RANZA» Ultr,1 I lard Thm Fihm Drposiied hr 
Rtw t1vt' La>t'r 1\lil,1t1on, Pll l.1 l11m·1•r,1cl,11l de 
Lrc11•, ltali,1, dPl 14 al l'J cl\' Mayo. 2) lrner,1 
Rl'unicm Cl'rwral dP Coord111.iric'm, l'll M.ulr1d, 
[ >paii,1, cil'I 2h al 2'1 d1• Mavo . .l I llrt.1vo 
Co11gresu dt• C1e11cia v Tt•rnolog1,1 Met,11l1rg1c,1 
l RA TERMA T "Ill, rn i\1,1drid, lsp.iri,1, del 2h ,11 
2'! de Mayo. 4) lntPrcamhio ell' prote~ores v1>1-
tantt». 

• Att1v1d.llil'' dt• l.1 Red Vlll.D •Red lbrro· 
arnericana de Adhesion y Adhesims•. 'oord1-
n,1d,1 por l'I Doctor l<N' t>.\1gul'I l\\,1rt1n M.irti
llL'L: 1 I 1·' Reuion Ge11er,1I dl' Coord111,1c1011. 
tl'it'hr,ul,1 dPI 3 ,1! h de lun10 21 Org,1111z,1uon 
del Curso «FPno111t'nos de Adhesion v Adhcsi
vm", l'I d1,1 7 dl' lunio 

• l\ct1\ icl,1de~ cit' L1 Red Vlll.F •Red lberoa
mericana en Materiales Electroceramicos•, 
coordin,1cla por el Doctor Jose' Francisco 
Fern,\ndez Lozano: 1 l 1·' Reunion General de 



Coorcl1narnin de IJ Red, celebrJd,1 ck•l .Jal(, de 
1\\avo; 2;1 PJrt1upJc ion en el Primer S1mposio ell' 
Electroceram1c,1, or.gJn1zJdo por la Un1ver1idJcl 
Federal de Sao Carlm. 

Act1vffldde.1 .i de.1.1rroll.1r en el se.~undo 
\(•mestre de 11)')/j 

• Acl1V1CJJcle1 clel Coorclinador lnternac10-
n,1l del Suliprograma:l 1 Vi;11a ,1 la1 1igu1ente1 
1nst1luc1one>: Un1vers1clacl clel Pais Vasco, con 
el !'rot. lss,1 f\atime; UniverS1dacl de \'allaclol1d, 
con cl Dr. Joie Mari,1 Pastor ll.ira1as; Un1versi
ddd de )antiago de Compostcla. con el Dr. lml' 
\',N1uczT,110; E.T.S.1.1. En Vallddol1d, con le'>U> 
1· Fr,rnnsco /dVIL'r i\1,irtin Gil: Un1verwiad Pol1-

t1·cn11.i dl' \l,ilenu.i, con el Or. Avelino Corm.i 
C:anCJ1. Con1c10 )upcrior dL' lmcst1g,1c1oncs 
C1l'lll1t1ca1, (on el Dr. ,\\,rnul'I Torrl'1; CJ[,\\,\ T 
1 on cl Dr. F1;l1-. Ynclura1n ,\1urioL: Centro de 
lf1\t'll1g.ir1onL·1 K1ol<)g1c.11, ton l.i Dr.i. ,\\.ir1.1 
dl'I C.1rnwn Ri>ucrio; Unr1crsicbcl C:omplutpn-
1c de Madrrd, con cl Dr. J,ivrl·r Prqucr,11; 21 
Reunion General ck· Coord1narnin en VallJdo
lici, l1pari.1, L'n /ul10, li Org,inrL.lt ion de un 
S1111po>1um de ,\\,1ler1.ilcs, en P,111,1111,1, en 

)eplremhre; 41 Org<lniLJr1on cit> un.i , E1cuel,1 

cic 1\\.1tl'r1,1b., en Sanld Cruz. llolr1 ra, del 12 
,11 I b de Oclubrc>. 

• Proyecto Vlll.2 •Estudio y Caracteriza
ciun de Materiale~ Optoclectrunicos Puros y 
Dopados• J cargo del Doctor Hector 1\\urrrcld, 
lnstiluto de Fi,rc.1, UNAM, M(•xrrn: 11 Rl•tinron 
GL'nl'r,il de Coordinauc'>n, l'n i\\,1drid, t•n Octu
iire. ~ 1 J ·'Reunion 1uhrc· i\1.ill'ri,1lc5 CJpto-('ll'c
lrurm 01, L'n i\\,1drrd, en Ouubre, con la p.irlrc 1-
:1.irn"1n rlL' 1\r,;mt1n,1. P.r.i1rl, Cuba, Esp,1ri.1 v 

\ h'Xll o; 31 lr1tl'rc.irnlm1 dl• proll',<m'I 1 r1rt,1111e1 
t'nlrl' :\rg<'nl111,1, Cub.i, Esp<1ri,1 \' 1\ll;xiu1, dl' 
lulro .1 i\io1 rrn1hrl'. 

• ,.\l t1vrcl,1ries ck·I Proyecto Vlll.7 «Creci
rnicnto y Caractcrizacion de Rccuhrimientos 
Duros» ,1 car:~o ril'I Doctor Pl'dro :\ntonro Pm•
i" l'ul1do I 1 Sl• 1n1c1.u,i11 tr,11!.1101 ril' rl'l uhr1-
rnwnlm sup1·rduru1 dl' BN u,,rncJo illl<'\O <'CJLll-
1111 de 'llllltf'r1ng qul' L»t,ir.i 1111t,1l,1do rn IJ 
~'1111t•r11d,1d rit·I \ .1lle. ~I Se .1111pl1,ir.1n Im 
, 1J11t,1c !01 toil c111prc1.i1 ck l.i rq;1011 rllil'fl'1,1-
· i.i1 L'll l.1 utiiJL.1(1011 clv lus fl'CUIJrllllrl'lllOI 
,l.rru', .1 t1ll <il' lOlltigur.ir Lill pro\l'liu 113EROE
·' \ LOil l'I .ipovo <il' er lLCIE:'\CI ·\) 

• AL 1111d.1<b nL· l,1 Reel VllLE «Red lhcroa
mcricana sohre Cicncia y Tecnologia de Mate
ri.1ics Vitrcos», .1 , ,11~11 ell' l.1 Dm l<H.J 1\l1r 1,1 
. h11.111: I 1 f'.utrr 1p.1r run en cl \\'Ill Con~rl'SU 

11\lern.H 1011,11 clc \'1drro 1ICC1 en ~.rn Frdnu1cu, 
ir·!) ,ii ltl de lul1u. l'll rl quc' 'l' prc1r•nt.1r,i un 

'Ii l'il'r l Ull l.i' .Kill 1d.Jcll'I \ l .H,l( ll'rr1llCd\ de l.i 

:\ed. ,15rnmmo, un lrlJro ,obrc i,1 s1fu,1uon dl' la 

r1dustrrd v l,1 1mest1c;,JC1cin en vidr1os en lbt>ro
. I llll'rll ,], ~ :1 s,·~u11d.i Reunion ell' l.i l\l'd l'll 

1:ul'i1()I \1rl''· ,.\r~l'nl111,1. clel ~; ,11 ~:: dl' 

Nov1embre. 31 Sem1n.1r10 sohre Reuclado del 
vidr10 en lhcro,in1C:•r1l,l 41 C:urso >uhrl' 
11Ge>liun, Trat,rnircntu v U1il1z,H·i<111 ck• Vidrio 
Rccrclado en las lndustn,15 de V1dr10 Hucco· 

• Activiclaclc5 dl' la Red Vlll.F •Red iberoa
mericana en Materiales Electrocer.imicos>, 
roordinacla por cl Dul tor /ml; Franusco 
FernJndel Lozano: l 1 Se t>tectuar,in varro' 
cursos: JI 11\/aristcm» b,isados en l'i si,tl'm.1 
Zn0-13i20J,,, en /ulro, en el IUTRC dP Vl'rw
zuPl.J, a c,irgo clel Dr. Amador C1b,1llPrn dPI 
ICV-CSIC ell' E1paria; b1 ,,,\\.1ll%1lcs Elettrme
r,irrncos: proce>,1do, propredddl» 1· ,1pl1cacro
nes .. , en Agosto, en Pi ITCR de Cost,1 Rrc,1, por 
la Doctora i\1Jnna Villegas del ICV-CSIC de 
Esp.1n.1; ct d'ron»o1101-gvl p,1r.1 l,1 olilc•rK ion 

de n,rnoparticula1" l'll Septil'mlirL" pn l,1 UNt\1\\ 
cit> Me-.ico, por cl Doctor jp\us T.irt.1i dcl ICV
CSIC de [spari,J. 21 lmplemcnt.icion de '"' 
srgurmtL'' prm·ertos dt' rme1t1g,1uo11: JI Srnll'
"' y car.ictcriLacrc\n ell' rnalPriall's electrocerd
m1co' n.inocstructurados; hi Aplrc.KronL>s 
prezoclectr1cas de ha10 rnstl'; cl Gestiun de u11 
proveclo IBEROEl\A 'olm· ,, \',rnstores 

Subprograma X Quimica Fina 
Farmaceulica 

• Nombramiento del Dr, Mahdbir P, Gupta 
como Director Ejecutivo <lei Comite Ejecutivo 
de la Asociacion lnterciencia. C.irgo que o'>tt·n-
1.1 de1de el 1" de Abril dP 1 <J<)I\. [st,1 ,11oci,Ki<in 
rnlcrn.mon,11 agrup.1 1 (, i\1ocr,H 1onc1 p.u,1 rl 
1\vancl' de l.1Cie11cia1•11 l.11 Aml;ric,1>. 

• Proyecto X.4 •Obtenciun de medica
menlos innovadores con actividad antihiper
lcnsiva y vasodilatadora a traves de plantas 
medicinales», ,1 cargo clel Dr. i\11101110 /ml; 

Lap.1. de l.1L11rvl'r'lrl.llil'I1·ril'r.d di' ~.HI l',nri" 
l3r,1<,rl. )e r111cro t•n i 'l'i~ \con< lu1rd L'l1 l'I ~111h1. 

Su5 pr111up.ilt•s ohJL'll\O\ "in Loopl'r,H l'l11rl' 11" 
crenl1trcos ibcro,1mrrrc.rnos p.ir,1 rl e'1ud10 de· 
las pl,rnt,is ml'drl rn,1ll's quc drsrrn11u\.1n l,1 

presron <angurl1l',l \' cont1r111ar t»tas pl,rn1,1' 
ml'drun.1IP, l omo 1u1t.111eta' po1enu.1lt•1 p.ir.1 
l,1 rn11m,1l ron de lrlunwdrc.rnwnlos. l'.irlil r1w1 
1\rgl·nt111,1, llr.1sil. C:o,1,1 R1L ,l. Cu,1tem.1l.1 MP\.1-

cu, 1'.iragu,1v, l'L•ru. l'ortug,11 v [sp.11i.L 
• Curso Internacional sobre Producri1in de 

Fitomedicamentos, I'll l'.111,1m,1. clt>I ~-1 d" 
Novremhw ,11 ~ dt' Da ll'lllhrl' dl' l 'llJ-. p.itrll
crnad por el l11ll'rn,1trun,1l C1·11tr·r 1<11 ~L rl'llL 1• 

.ind High Tcchnolog1 1ICS1. llnrtl'd N.1t1011' 
lndustrr.il Dl•1elopnwnt ( lrg,1r111,1l1<lll. Tr rL"tl'. 
lt.111,1, Sl'LWl,n1.i N.iL ron,11 ril' Crl'lll 1,l 1 I 1't no
lugr.i l' lrmuv.1uon de l',111.1n1.1. 1 l,1 L11ml'r"cl.1d 
de l'.111.1111.1. 1 r,llo sohrl' l.1 1rtu.1< ion .i<lu.il dl' 
l1to11wdrc ,lllll'r1llll, 1ir1r1L lfll<" 1 .1plrL ,1l rt1rlt'S ell' 

l'I .1lu,JL ru11 l'lr111hot.1111c ,1 1 l't11011wd1L ,J. 'L',~1n1-

cl.1d. 1'111 ,1( r.1 v l onlrol dl' l .ii 1d.1d, rndu11ri.1l1 · 
z,H ion dt• pl.rnt,11 r11edicr11.1k1. prolilem,11 1 
lrrrnt.i( rorH'1 l'il l,1 produt L ron ciP t1llll1ll'dic ,1-

nll'llllh en p.1r'l'5 l'l11·1.1 dl' dl•,,mollo, rnlt11o1· 
prop.1g,ic1on ck pl.rnt,1' 1.11110 111 1·1110 romo l'l1 

l'i c.impo, f.ibm,ic1011 de procluc 101 ill'rhdfru1, 

CMI' \' meiodos de prr•p,ir.mon ck• produc 101 
tern11r1,1do1, l,1 gcstion lt•rnolc'igil .1, c,1,1hilrd,1d 
\ P\,du,H ro11 tm1cologrL .l 1 l.1rrnarnlug1c,1 dL' 
fr10111Pd1L rn,11 l'.1rli< rp.1ro11 HI l rl'r1lrl1rns ri>Pro
.11lll'flC.lllm dl' Bolr1 r.1, Br.1sil, Chile, Colo111l11.1, 
Co,1.1 Rr1,1, Culn [c u.idor. ti S,1!1.1dor, (;u,1ll'
m.1l,1, Ho11dur,1,, Nic,ir,1gu.1, 1',111.im,i, P.ir,1-
gu,i;, i'l'ru y l'urtug,11. El l'rot. .>\rnold Vliet rm k 
clc l.1 Uni1pr5id.1cl de t\nl1H'rp tungro conw 
L oordrn.1dor lL't rwo 1 Pl l'rlll. I rirr111 FP11lr dl'I 
Ct•ntru l11tl'r11,u ronal de Cil'ncr,1 1 1\lt,1 frrno-

International Training , _ 
. n of rhytomed1cines 

..,urse on rroductibo I 5 December 1997 
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Participantes del •Seminario Taller lberoamericano sobre bioensayos in •'ilro Anticancer y Antisida en el descubri· 
miento de droga de origen natural .. 

log1J 1unto con olros G cleslacados protesores de 
Europa \' Americ,1 L.11111a colaboraron en IJ 
enserianza del curso. 

• Primera Reunion del Proyecto de lnvesti
gacion Precompetiliva X.3 •Evaluacion de la 
biodiversidad iberoamericana como fuente de 
agenles inmunomoduladores y quimioterapeu
tico•, en Cartagena de lncl1J>, Colombia, clel 11 
al 14 de Diciembre de 1997 P.ir11c11won 1 G 
c 1ent1i1cos de Argentina. Colombia. Costa Rica, 
Cuba, Ecuador. Espa1ia. Guatemala 1· Panama. 

• Curso Internacional de Farmacologia 
Experimental, coau>p1ci,1do por la SENACYT 1 
Ln11er>1dacJ de Panam.i, del 2G de Eneru ,11 Gell' 
Febrero. Par11ciparon 1:; c1ent111ws de Brasil. 
Cosl,1 l\1c,1, El Salv.1dor. Gualem,11,1, ,\.1c.uagu,1 
1 Panama. 

• Seminario Taller lberoamericano sobre 
los Bioensayos in vitro Anticancer y Antisida en 
el Descubrimiento de Nuevas Drogas de origen 
Natural, en Panama, dPI 'J al 1 3 de Febrero. 
Coausp1C1ado por Secrelaria i\acional de Cien
c1,11 Tecnologi,11SENACYTi. CYTED, :\,lt1on,1I 
Cancer lnsl1lulc, Sm11h,nn1an Trop1c,il Research 
lns111u1e 1 L'n11crs1clJd ck l'an,1m.i. 1'1clil'1dJd 
rnn1un1a con ia Reel CE1\. clcl Suprugrani.i 111. 
l',1r1111pM<Hl 211c1cn1i11cm UL' 1\rgPnlina, lfol1-
11.1. Gr.Ni, ColomlJ1.i. Cust.i l\1c.1. Culi.i. [,p.i
ri,1, Cu.i1em,1l.i. HondurJ>. ,\i1t.ir,1,~u.i. l'.in,1111.i 
1 l'orlu~.11. 

• Curso Internacional sobre «El Descubri
miento del Medicamento. De la Planta, la 
Observacion o la Idea, al Mercado», en Rosc1-
riu. :\rgcnl1n.i. clt:I 'J ,11 13 de 1\\.1rzu. c oa;pu
craclu por l,1 Un1vers1clad de Rusarro. l'artic1pa· 
run 51 crenlit1cos de Argenl1n,1. lloli1 ia, llra;il, 
Cnlon1h1.1. Cub.i. Chile. ,\\('\1ui P,111,1111,1, f'c1u 

L' 

uruguav, Venezuela y 15 proiesores de Argen-
1 r na. Espan,1. lnglJterr,1. E>tadus Uniclos 1 
Suecra. · 

• Acti1·iclades de la Red X.C •Red lberoa
mericana de Productos Fitofarmaceuticos 
(RIPROFITOl•: 11 I Taller sobre Cultivo y 
Manejo Postcosecha de Plantas Medicinales. 
en Turrralb.1. Cust.1 Rrca. organrzado por la 
Un11L'rsicl,1d de Custa Ric,1, sede del 1\11,rntilll 
ba1u la d1rernun de 1\1. Sc. And Cecili,1 lapra, 
el apovo lecnrco clel Ing. R,1i,1el Angel Ocampo 
de la FincJ Bougainvillea S.A., clel Dr. Arman
do Ciceres de la Un11ers1clacl de San C.11 los \' 
de person.ii lernico de la UCR-A1l,i11l1rn 1 l.1 
p.irt1crpacr<in ell' m,is clc' 20 proclucloll'' ell' 
Costa Ric a. El L'\'cntu ;e rp,1lizu pn hiw c'n sl'gu1-
rn1enlo al Tdllcr organ1zaelo por Pl lv1i1mtl'rio ell' 
Salud para la prescnt,1rnin dc'I "Reglanienlo 
para la 1ndustr1al1z,1c 1011, 1n,crrpcirin. coml'r· 
c1,1l1zac1un y propaganda de prep.1rac1om» con 
base en procluctos nJlur ales en lorrna for111.i
ceul1cd I' ti;anas• realizadu en S,rn losl' L'n 
Nmwmbrc ell' 1997. 21111 Foro de Debates de 
Fitoterapicos, orga11izado por el S111el1c.1lo cle la 
lncluslria ell' Produclo> F.irm,iceul1ul' clL·I tsl.i· 
do de S.10 l'Julo iSINDUSFAl\1\\1, con c·I obw11-
1'0 ril' cJ1,rul1r l,1 s1ludCllJll leg.ii de Im produt · 
101 i1101er,ip1rns en el llr,111l.1'.ir11c1p.iron <onlc·· 
renc i>l,1' de Alemania. llr,1sil, Es1,1dos U111do1 1 
Cu,11e111.il,1 I' 1 ()l) per,on,is dP 111.is cit> (,(I p111prl'· 
s.11 ck t1101cr,ipruJs; 31 Rcunrunes prep,iralori,1': 
a! Visita al Nucleo de Pesquisas en Productos 
Naturales (NPPl'i) ya la Facultad de Farmacia 
de la Universidad Federal de Rio de Janeiro, L'I 
2(, de Marzo. donde exrslc intcre; en 1ng1e,,ir a 
1.i Red \.A clel Subprugram.1 \. b1 Reuniones de 
trabaju v Cuordinacion en la Universidad Fede· 

ral Fluminense, p,u,1 prl'p,ir.ir un 1wrril clc' 
proyecto ,1 prPsenl.ir en l,1 rcun11 llll'' t l'll'iir,1l1,h 
los elm 27 \' 28de11\.irzo. t 1 Reunion de Plani
ficacion del Proyecto QTROP-TB, lus di.is 3111 
11 dP Mar10, en l'i que l,1 L.,1111pr,11l.1d r t'<lcr.11 
Flumrneme 1UH1 cwcu1,1 u11 < ompom'nlt' p,ir,1 
es1,1blecPr un nuclPo ge;tor ell' l.i , ,1l1d.1d ck 
ml'dll .imentos pard el lral.imrt'l11o ck tuhl'rc u
lorn (011 el .1povo de r 1n,111c1aclor,1 de [quclo1 
l' Pru/L'los 1FlNE1'1. Li upurlunid,1d rue .iprmc·· 
chad,1 para buscar las posihrl1cl,ulc'' de 111tern.1-
uon,1l1z.u el prnwclo t'l1 11sl,1 dt• l,1 crt'l 1t•ntt• 
1mport,ir1c 1,1 ck e;l,1 Pl1ll'rllll'd,1d rt't'nwrgl'nll' 
µor lo quc' '>L' dL'l 1cl10 turn1ui.ir un pmH'l to 
precompl'lrl1\'o p.u.i l.i husquerl.1 dl' nut'\ ,1, 
drogas ,111111ubl'rc uk",1' ,1 p.irl1r ck 1J1l)lt'< ul,11 
con ,1l lr1·1d.icl ,111111111< uh.it leri.111,1 1·1 t u.il '" 
prl',t'nt,m,1 ,11 Suhprogr,1111.1 \ clcl C1 Till h.11" 
l.1 coord111,H ion clel Dm tn1 Nikol.11 ~h.ir,1p111 ell' 
l,1 UFf 

• II Curso Te1irico-Practico de Validaciun 
de Plantas Medicinas con actividad en tra('to 
Gastrointestinal, org,11l!ladu prn l.1 Red X.B 
•Red lberoarnericana de V.1lidaci1in de Plantas 
Medicinales (RIVAPLAMEDl• l'n el Sellor dt' 
f'rocluclo' N.ilur,1lcs clel Dt'p.irLinwnlo dl' 
F.1rmacolugi,1. lnstrlulu de f,irm,1rnlug1.1. E1rn
l,1 P,1ul11la de Meelicin,1/Uni1Prwl.1dl' Freier.ii 
ck S,10 l',rnlu. en S,10 f'.wlo. Br.NI. ckl 2S d,, 
Abril al B de' M,1vo. Su obw1110 tu<' c.1p,Kil,ir 
grupo> dlt'ro,1111c•r11 ,1110> ,l\lJl 1.1clm ,ii l'rogr,1111,1 
\en lt'cnir,1s "in v1lro, que JH'rr11i1,111 l,1 
co111proh,H i(111 de ,1l11vicl.1clC'' ck pl,111t,1s nwd1-
crnales sobre el ,1p.ir,1to g,J>lro1nll'sl1nal 1'.irl1-
up.iron 1 B crenlilrcm cit' 1\rgl'nl111,1. llol1\ 1.1. 
Rrasil. Culo111h1,1. Ecu,1dor. Cu,1lem,1l,1. /\k'\lco. 
1',ir,1gu,1v. l'l'ru 1· \'l'IH'ZUl'l.1. 

• Taller sobre Control de Calid.1d y Terno
logia Farmacrutica d!' Productos Fitoterapeu· 
ticos, t•n N1IProl, B1,11d. dt'I Ill ,11 2 l cit' /\\,11'0. 
con Pl t1i-.1u1pi< io ril' l.1 ()NLIDI \'1pn,1 1 l,1 
Un11cr>ul,1d rlu1111nt'l1'(' ell' ll1,11d. 1'.irl111p.Ho11 
21i t1t'nl1till11 ell' '\rgt'11l111,1, Bol111.i. Hr.1111. 
Colo111h1,1, Cml,1 R1L.1 (,u,1ll'111,il.i. Hondur,11, 
1',111,1m,i. l'.ir.igu.11 v l'l'llL 

•Curso sohre Valid.1cio11 de Planlas Medici
n.1les, Ill Jornada Internacional dt' Umurama 
Paranaense (UNIPARl, r t·ll'ln,1d.1 l'll Umur.1-
111.1. ll1,11il, <011 l'I p.1tr(I( 1111" cl" l.1 L,111ver11d.1d 
cle l',u.111.wmc. llr.i1il. I<" di.1' 211· 22 ii<' /\\,110 

• Reunion de Ins Coordinadores lntern.1-
cionales de CYTED. Con~ulta sohre Nuevos 
Modelos de Funcionamiento del Programa 
CYTED, 1·11 \1111.i ( ru1 d,, l,1 ~1<'1r.1 llol111.1. Im 
clrn 22 1 2 \de· 1\\,1rn 

• Farmatox Meetin~, c 1•ll'lir.icl.11•11 l.1 L" Ul'

L1 l'.1ul11l.r cit> ,\\edit 1n.i d1' ).lll l',1ultJ. Br,1s1I. cit-I 
211 .11 \ 1 cl1· 1\\,l\'O 

• At trrnl.1dt•' de l.1 Red X.A •Red lheroame
ricana de Produdos Natur,1les de Uso Medili· 
nal iRIPRONAMEDl• 11Edicii'm1prrnH'r.i1 de un 



directorio informalizado e interactivo de Rl
PRONAMED. Con11ene dJtos de los invesl1g,1do
rcs y grupos Jctualmcnle encuadrados en la Red. 
Esta pnmera ed1rnin rcune J 7b2 invesl1g.idores 
nertcnec1entcs a 123 grupos de los 21 paiscs de 
IJ Rq,1(>n CYTED. quc 1nvest1gan en el jmb1to de 
i,1, PIJnta1 Med1cmalc» v Productos 1'Jaturale> 
U10.ict1vos. 21 Reunion de Coordinacion de la 
Red X.A, en San lo,e, Costa Rica. del 7 al 'J ck· 
\.1.1\'0, rnn part1c 1pau<ln de mvesl1g,1dorc» de 21 
pa1,cs de l.i RPg1(>n CYTED, b.i10 la supcrv1s1on 
dd Coord1nador lntem.ic1on.il dd SubprogrJmJ 
\. Se rev"aron la<. Jct1v1dades ,rnteriores dl' la 
i\ed. sC' llJ.iron Im rnterios p,Jr.i IJ gencrauon de 
nuevm I'll'\' l'i cle<..irrollo de nuevas ,Kt1v1d.ides. 
quc•d.indo der1n1dos srl'tc nucrns prowclos, 
,c•lecc ronando c rnrn cur'm tallcres respons,iblL'' 
para Ires publrc.iciones metodolofi1cas 1· un 
compend10 brblrogr,ilrrn, que edrlar.l IJ l\ed. Se 
1Jrcsent<l l.1 B.ise de Datm lnteractiva de RIPRO
~AMED. 11 Redaccion de un Pre-proyecto de 
lnvestigacion Precompctitiva sobre Agentes 
Terapeulicos Gastroinlestinales, en ~evill,1, 

E>p.iilJ, los Ji,11 28 1 2'! de M.ivu. v en coordr
nacicin con aclrv1d,1de'> de l.i Red ALFA rnord1-
n,1d.1 por 1.i DoctorJ i\\.rnJ lme M.1rt1n CJleru; 
p.irlrc paton e>peu,1lr;ta> de::; p.me>. 

• Primera Reunion del Proyccto X.4 Obten
cion de mcdicamcntos innovadores con activi
dad antihipertcnsiva y vasodilatadora a lraves 
de planlas medicinalcs , L'n Recrte, Bra;rl. del 
1; Ji 1 'Jell' lun10, con el co-.1u;p1t 1u clel CNPQ. 

• Publicacioncs realizadas por cl Subpro
grama X: l111ornw d(' 1.i Reun1011 de Coordin,1-
L run dcl l'rovl'clo \ .. ;. l111orme del Cur>o de 
i\osarro, Argent111a "El De>c ubrinrn·nto del 
Ml'cl1r.inwnto. De la l'IJnlJ, 1.i ()IJ<,er\,mon u 
J,1 lde.1 .11 i\\ercaclu , lnrcro de 1\\unogr,1!1,1s 
:>lliJrl' Cull 1vch de Pl.int.ii ,\\l'diunale;. lniuo de 
'L't:uncla eel rerun de , )(I() i'l.inl,1> i\k>rl1rin,1b 
lhPro.imt•rrcana' , Puhl1c.1c1u11 clt·I lihru 
l l'cnolog;.1 " lndu,lri,JirL.i< 11111 cl1· h101.nm.1-

L 1" c•11 prc,,J, lntorme dt•I Cur1u de f'r• 1ouc c run 
1lt· F1tumed1c.1nH•nlm. lntornw ck Coorclrn.i
c 1011 del l'ro1c•cto \.~. ~ev1lla. Publ1c,icion 
11hwt11·01 ler.ipeul1c m p.ir,1 el ,11io 2000: Un.i 
v1;1un 1.itinu.irncrrc ,m,J 1 '!'!;. 

kl1vicl.nle.1 .1 cil'.'.1rruii.1r en cl w.~unclu 
"t'rne_ ... fre cit' ! l/(li) 

• .-\c 1111<i,l(k•1 enlrl' l,1 )e< rel,lfl.J l1ecul11a 
'i<·l lu1~11•11111 .-\mlrL'' lh·i lo, ~[C\B11· cl ::iubpru
"r.1111.1 \. \UL'\.11 < llill(ll .1i1Jfld1 de mm 1lrd.1ck·' 
L:t' :rl\l''.'-l1t..:,11.lurc ... \ 1.,uh~1d10~ d Pr11\'l'< tu-.. cic 
ifl\ 1,"·,r1g,Jl lilfl L'll p,11.,.v) rHil'lll:H• '" dl'I Con\·en1u 

·\111lrl'' lkllu 1B<Jl111,1. l hill'. Coloml11,1, Cuba. 
cc u.Hin:, i',111,1111.i l'l'ru \ l'l1L'/uel.1, ft·L h.i 
': 1:11:<·. ; I dl' r\~u~to dL• ] 'i'l(j 

• Se~unda Reunion Anual de la Red X.C 
RIPROFITO, L111 r\11t:~u,1. Gu,1IL'111,1l,1. dL·I b .ii 11 
ltt· ~l'ilL'nli)rv, L un l'i L (1-.iu"p:L 1u Clt'l Con-.,l'IO 

f\iJuonal de Crencra v l ernolugr,1 de drcho 
pais, ASAC PharmacculrcJI International y 
Centro Cultural Esp,1ilol 1AECl1. 

• Congreso Nacional de Ciencia y Tecno
logia, en Panamj, del I 0 ,11 12 de )cplrembre, 
con el ,1usp1rro de SENACYT, Al'ANAC v con 
la part1crpacron de los Subprogr,1m,1sen Alic an
te, bpailJ, de! 20 ,11 23 de Setremhre. 

• Reunion de la Sub Red Espaiia - Portugal 
de Productos Naturales de Usu Medicinal, rn 
Sevill,1, Esp.iri,1, los di.is 24 v 25 ck• Se•trembrt<. 

• Seminario Taller sobre el Screening 
Quimico de Planlas, Pn Chile, del 2B ,11 30 dt> 
Sept1embre, con el co,1uspicro de J,1 lntern,1!10-
n.il Org,1nrza11un ol Chm1istr1· lor De1·elopnwnl 
UOCD1 v la Un1vers1d.id de Chile. 

• Training Course on Screening Technolo
gies ior Industrial Explotation of Medicinal and 
Aromatic Plants, rn Santiago, Chrle, dt•I 21 de 
Septrembre al 2 de Octubre. PatrocrnJdo por el 
Centro lnlern,icion.il de Crencr.i y AltJ T erno
logf,1 llCS/ONUD/i, Trrestc y J,1 Unrversrdad de 
Chile. 

• Actividadc» de la Red :\.A Rll'RONAi\1EO 
11 Reunion Anual de la Sub Red Espaiia - Portu
gal, en Srvill,1. Espari,1. los cliJs 24 y 25 dl' 
Sept rembre. 2 r Curso-T a lier lberoamericano de 
Tecnicas en Panam,i, en cl mes de Octubre 

• Simposio Sat elite Subprograma X. Simpo
sio Brasileiro de Plantas Medicinales, en S,m 
P.wlu, llra;il. dcl 1 J .ii 18 clP Ocluhre. 

• Curso sobre Resonancia Magnetica 
Nuclear, en Panam.l. en Octubre. 

• Curso lberoamericano sobre Control de 
Calidad de Productos Herbarios, en L1 1'l,1t.i, 
Argentrna. del 1 b ,11 22 de Nuvil'mbrr, p.11rori
n.1clo pur la Univers1d,1d de L1 Pl,1t.1, J,1 Unrvrr
'id.icl Co111plutrn'e ciL· M.idrrd v A.SAC:. f'h,ir
m.iceulical lnternalronal. 

Subprograma XI Tratamiento y 
Conservacion de Alimenlos 

• Symposium Internacional de la Red 
lberoamericana de Alimentos sobre Re~imcncs 
Especialcs, L'l1 l.1 Un1v('r,1d,1d lhero.1111er1t.in,1 
Pl.rntel S.1111.J Fe. C1ud,1d d1' ,\\l•\1co, i\ll'\I( o, 

dl'l 1 ll JI 2U de M.i11>. l11.1ll'Jll< i.ulo pm Pl i11,i1-
tuto f'ol1IL'< nirn N,icum,11. Un1vcrsid.1d illl'ro,1-
nwm ,111,1. CYTED-CON:\CYT v el ln,lrlulo 
N.i< ion.ii dt' 1.i Nutriuon S.ik,ulur luhrr,111 

• Curso Biodisponibilidad de lus Almido
nes. en l.i L:111ver,id,1d Hwro.1nic•rrL .in.i 1'/,1111('/ 
s,1111.1 re', Crud.id dl' ,\\l'\ll<I. i\1l'\l((I, cil'l lH .ii 
21 dl' l\\,1vu. Co.wsprL wlu por l'i lr1,t1luto l'ol1-
1eurn o N,1l 1011,11. l 11111 ersrd.id lill'ru.111H'r 1c .111.1, 
CYTED-CONACYT. lmt11u111 N.H 1011,11 dl' l.1 
NulrrcrL·1n S,1k.1dor Zuhrr,in 1 l\l'llugg' dL' 
Mexrw. lmp.irtrdo por L'I Dr. lu1cl'lrno lo\,H 

Rudrrgut•z. 
• Curso de Desarrollo de Alimentos para 

Rcgimenes Especiales. l'll 1.i L11111ersid,1d lbt•ro 
,lf11l'I ic .i11,1 l'l,rntl'i S,1111.1 fl', L1ud,1d dl' l\texrc ll. 
i\kxrc o, del II\ .11 21 ck ,\\.1rn. Co.iu,prL r.HI" 
por l'i lnstiluto f'olril'L rrn o N,irrrn1,1l. l ln1ver,1-
dad li>L'rnamer1c.111,1. CYHI l-CON1\CYT 1 Pi 
ln>lr!uto N,H ion.ii dl' 1.i Nutricion ),1Jv,1dor 
Zubrran. lmp.irt1do por l.1 In~. llrs,1 l'.1n,1dt» ;\. 
y l.i Ing. Lourdt"> \i,1ldl''. Su' oh1L'lr1m lul'ron, 
cst,1bll'ccr los rnn1Krmrt'nlu' ,l(t•rc.i de los ditP
renle'' lrpo' dl' ,1li11wnlo' p.ir.1 P<'l'on,1s qut· 
requ1Pre•n un reg1ml'll L''Pt'l i.1l ill' .1l1111t'lll.ll ion, 
a'i como los a'pe·uo' ,Ktu.1IL'' con r1•l,icion a 
lus ,1lrnwntos tum 1on,1IL» u 1,ir111.1-,1l1rnl'nlci,; 
lmndar lo; conm 1111ipntm lll'L e,,mm p.ir.1 l.1 
el,1bur,1ci1·1n y JHL'sc•nl.ll rL)n dl' Jo, ,1l1111entos 
rpgrnwne espc•c i,11: en pul\li 1 l1qurdo>: est,1-
blecC'r los p.Nh ml'tudologrLm p.ir,1 el drsprio 
de ,1l1nwnlos p.ir,1 r['grrnrn l'lj>l'L 1.11; dL·rnoslr,Jr 
pr,iclrcamcnlt' J,1 l'll'c lrrnl.id dt'I ,,for111ul,Hlor .. 
l'll Pi dr'l'lio ck• ,1l11m•111m p.ir,1 regrmpn L'SJll'· 
u,11. 

• Curso sobre Los Lipidos en l,1 Nutricion, 
c•n J,1 Uni1t•rsid,1d llll'ro.1n1<'r1t .111.1 /'l.rnll'i ),1111.1 
re. Crud.id de• i\\1•\1< o. /I 1L•w "· dl'i l '1 .ii 21 ell' 
i\1,1rn. Co,1usprL 1,1du pc 1r pj irlll1tuto l'ol1te•c nr
ro N.1c 1011,il, ll111vt•1,1d.1d lhl'ro,1111e'ril .111,1, 
CYHD-C< lN.·\CYT I' Pi ln'1rlulo N.H 1011.11 dP l.1 
.'\u\rr< 1"11 ),1l\.1dor Zuli11.111 lr11p,1r11d11 pm l.1 
Dr.1. /I 1111N•rr .it R lll'ru L: rgt'll. 

Subprograma XIII Tccnologia Mineral 

• l11 l.1 \I\ 1\"1111bl1'.J ( •t'IH'r.11 d<'I CYf[Il, 
[111 di.JI 2() I 2 J Cit- ~()\ ll'lliilrl' cit• I 'I'!~, I(' 
c 11mun1c o J,1 L'il'U ion dcl C11C1rd1n.1d"r l11ft'r11,1-
uo11,1l. Due lor l\ohl'rl1> C \'ill.11 lhi.1'. Dt»dl' su 
rrm 11> c 111110 I.Ji. llllil,1L to' on I"' Coord111.1d"
rp~ dL 1 l~.i l\l'dl'' fl'111.1l1L.1' \Ill CI \111.B, 
respnt11,inwnlt'. l'ro1. [)1. lll'n1.11111n C.1110 
Pcrl'z tl\t'Cl llil'ro,1111er1c,111,1 dt• rc1c,11 1· 11111wr,1-
il'' 1ndu,t11,ilt•'1 \ l'r1>I. Dr. ( l',,Jr C.11wp.1 l,111n.1-

1.) 



con(' !Red lberoJmericJnJ subre Maleriales 
Prec1sos1 con propm1u6n de una reunion de 
CoordrnJdorcs previsla para los dias 28 \' 29 de 
jun10, en la C1udJd de Rio de lane1ro, Brasil, en 
icch,1 prci\1m,1. 

• f'Jrticipac 1011 en la IX Conferencia de 
Coordinacion dcl Programa CYTED, real1zJd.1 
en Sant.i Cruz de la Sierra, llol1via, del 22 al 2-1 
,\\ayo, donde se d1scut1u propuesta de reestruc
turaciun del Programa lberoamericano de Cien
cia y Tecnologia para el Desarrollo-CYTED y 
agrupam1enl0> en jreas tem.ilicas; el Courdin,1-
dor Internacional propusu la participarnin del 
XIII en las areJs lem.il1cas de "Tecnologia de 
1\1.lleriales•', "T('cnolog1as de la S.1lucl y de l.i 
Al1men1.1rnin ", "Ternulog1ds de la ln1ormac11in 
v de I.is C:omun1caciones,, «l~erursos [1wrgel1-
cos" v «Med10 Amb1cnle 

• Consultas preliminares para acuerdo de 
cooperacion entrc el Subprograma XIII y cl 
IMAAC de la UNIDO, respeclo al cbarrollo 
smleniblc de 101 m1nprales v melales. 

• Red Tematica Xlll.B Malerialcs Precio
sos: El Cuordrnador de la Red, Pro!. Dr. Cesar 
Canepa, de la Un1vcrsidad Mayor de San 
/\Lucus\' de la North C1.1. \\1nera SA, del Peru, 
real1zu reun1ones en Mua, C.1rtago \' Medell1n, 
enlre cl 18 ,1 2-1 de Abril, con el objelivo de 
c onsol1dar posiuones respcclo al lr.iha10 mulii
d1Sc1plin,mo de J,1 Red, o se.i, geologo-., 111gl'
n1eros de m1nas, melJlurg1cos, legislaclorc' 
rrnnerales, economi>IJs, etc. 

• Red Tematica XIII.( Rocas y Minerales 
lndustriales: El Coord1nJdor ell' l.1 Rl'd, Pro!. Dr. 
Ben1,1min C.1l10 l'crcz, de la Escuela Tecn1ca 
~upcrior ele lngen1l•ros de M111J,, UNED, bp.i
n,1. contecc1ono (1rcul,1re' RIMIN entre Im 
parl1c1p.rn1cs UL' l.i Red con e\celenles resulia
clos 

Activ1d.1rJe, µrogr.im.irlJ' para e/ c,egunrlu 
c,emestrc rle I <J'J/i 

• J\c11vidades .i rc'.1l1LJr por la Red Temati
ca XI/LB Materialcs Prcciosos: 11 Boletin lnior
mativo de la Red Xlll.B: se encuentr,1 en LOllll't -
uon, con .impliJrion ck· J.i, C1rcul,ires ell' l,1 
l\ccl. va lr,1d1c1onale,. 21 Primera Reunion de 
Coordinacion de la Red, en Ouro Prelo, llr.isil, 
cicl 2() JI l1 de Julio con el ub1et1vo de det1n1r 
10111pos de ac11vid,1des luluras que debe des.i
rrollar l.1 Rede inlegracio11. 3i Cursillo-Taller de 
Mineralurgia de Metales Preciosos: program.i
do para el pru\1mo Oc tubre, por de1erm1n.ir el 
lug.ir. 

• Act1\'1Cl.ides a rc.il1Lar por J,1 Red Tcmati
ca XllLC Rocas y Minerales lndustrialcs: 11 
Primera Reunion de Coordinacion de la Red, l'll 
Guavaqu1l. Ecuador, clel 12 ,11 i'I de iul10, LOil 
la p.irl1upJrnin cil'I Cursu cle DuLtorado \' Posl
graclo sobrc M1nerJles v Roe.is lnclustri.iles de 
l.1 ES POL. 21 Li bro sob re ,\iinerales y Roe as 
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lndustrialcs de lberoamerica: en rnnlen16n, 
con un capilulo declicado J cada p.1is. 

Subprograma XIV Tecnologias para la 
Vivicnda de lntcr~s Social 

• Proyecto XIV.4 MEJORHAB •Mejor,1-
mienlo y Reordenamienlo de Asenlamientos 
Urbanos Precarios•: 1 JConstilucicin de l.1 Asam
blea del Provectu , en Caracas, Venezuela, en 
Ociubre de 1997, conjun1,rn1cnle con l'I primer 
Seminario lnlernarnmal sobre «Me1oramie1110 1· 
Reordenamiento ell' t\'L'ntam1c>nlm Urb.1110' 
Precar1os", en torno .i le expcrienL 1.1 <iL•l 
,, Con,orcio CATUCHE ". El Proyt>llo Ml'jorH,1b 
prelendc ,1port,1r a l.i comunid.1d d1ern.ml<'rw.1-
n.1 result.1dos en i,h .ire.b dt' 1ntcre,, c uv.11111por-
1,mua ser.i, en gr.in 111odo, rnrN'CUl'nu.i ell· l.1 
escal.1 real sobre la que sc> propone ,1c1u,1r L'I 
Proyecto 1 i Projeto Prorenda Urbano/Rs. () 
Projelo PRORENDA Urbano no Rio Grand<' do 
Sul. no o Municipio de C.1xi,1s do Sul dc:>sPnvol
vc•-se alravi·s da parceria c:•ntrl' o govPrno elo 
estado, alr.wes da Fundar;jo ck• Pl.ine1amc11lu 
Melropolilanu l' Regional - METROl'LJ\N, a 
Souedade Alem,i de Cooper,1<;.io T c'•c n1ca -GTZ 
e preieiluras munic1pais. Os obJl'l1vos v1sam 
contribu1r para a redu<;,iu do desequilibrio soc 1al 
co tor1,1lccimenlo da c1ucl,1d,1111J, l.11endo co111 
que org,inizar;oes comun11,irias, gowrnos lllllll1-
c1pa1s coopcrem entre si c, cm nir11unlo mm 
oulras enl1dades, promovam o clesmvolv1111en
tu de ,ire.is ell' subab1ta<;.io. 

• V Asamblca General de la Red XIV.B. 
•Viviendo y Construyendo», Pll L1111,1, i'L'rli, drl 
1 U al 1-1 de Nuviembre de 1997. l',1rl1cip.111lt'' 
de Argenlin.1, Colomb1,1, Cosl,1 Rica, Cuh,1, 
Chile, El S,ilvador, Honclur,1s, M(·xirn, Nit .ir,1-
gua. Perl.I, Venezuela. Se 1nlor111(1 sobre el ,wan
cr de lus pro\'l'llos .icorcl,ulus en l,1 IV t\s,1111-
blea de Mexico: Cunsolid,JCion 1\se111,1m1l'lllm 
Pree.mos v Poli11ca Urb.111.i; Perspet111"1s <IL' la 
Autoconslrucuun en el 111.irco de J,1 Gloh.d1z.i
cion, Med1cit'm de la ~uslL'ni.ibil1cl.id l'n Im 
Ase111.1m1enlm Pree.mos; H.1b11,11 L'll t•I Ct'ntro 
ele las ciud,1eles;Accitin Local IMurlll ip1m \' 
H,ib11a11; V1dt•oll'ca; Derecho al H.ib11a1. Lo' 
u,u,rnm valor.111 SU H.11111,11; 1\n,il1S1' v Lv.1/u,1-
uon ele Proveclm AutogPslivos; i\ll'ludolog1.1 \ 
bpericnc1as de 01Sei10 P.irlicip.l11vu. 

Ac//11d.1de; progr.rm.rd,1_, pJr.1 el w,~un1/u 
semcs/rc de l 'J'Jli 

• VI Asamblea de la Red XIV.B •Viviendo y 
Construyendo•, l'n San Salvaclur, [J S.1lv.idur. 
del 26 al 30 de Octobw. Duranlt' los cli.1s 21,, 
27 v 2() se real1zar,i la As,1mble,1 prop1.i111ente 
d1cha v los di.is l'J v 30 c•I Congreso I i.Jb11.11 \ 
C.1111bio ~ou.il en su IV Vl'rs1(111, loelo <'ll Pl 
marco clel 30'1 Anivers.irio de lr.1bajo de 
FUND1\SAL 

• Puhlicacioncs a lan7ar en 1 'l'JB en el 
marco de la Red XIV.B •Viviendo v Conslru· 
yendo>, st• prP1l't; l.1t•d1l1011 1 puhl1c,H 1011 dl' 
11 Centro HJSloncm lst•p.ir.il.1' til' t .ida t'\Pl'
llt'IH i.1 l'll ()u1l11, M1•x11 o l .1 l l.ilw1.1 1· ~"" 
~.111',1dor1: 211'1,.;iul.ido' '<Ji Ht' Ith Cl'nl1t" 1\1111-
gum. 31 l'u!il1l .ll 1011 ,ohrl' l'ml'l'l Ith .'\ulo~l''-
1110,; 41 rm.wo st1li1t· C11IJ1l'rno' Lot .iit'' 
1Au1cin LOl.111; ~I l'ubl1t.H1on ~ohrl' ON·rio 
l',Hlll ijlJll\'(1. 

• Proyeclos para el arm 1998 en torno a la 
Red XIV.B •Viviemlo ~· Conslruvendo•: 1) 

Proyrcto 1 •H,ihitat en el (<'ntro de las Ciuda· 
des», con l'i JH0/""1111 de 111t lu1r l.1 proiil<'111,1t1-
c.1 l'll l.1 l'rocluu 1011 ~ot 1.11 cll'I I l,ilHl.JI t•11 It" 
Ct•nlrm ck I.JS C1ud,1ell'' t 01110 un lt•n1.1 pot" 
.1hord,1d" t'll t•sf1"' onlt'\lm .. 11111t·I rl'~1tll1,d t'll 
1.i Reel dl' Alc.1i<b dl' .'\nll'rn,1L.i1111,11 .1 n1\t'I 
n.H 1011,11 cit' J,1, pr.ic l1L .1'. 2) l'royecto 2 • T reno· 
logia para la participaci1in en el Planeamirnlo 
y Diseiio del Habitat de Produccion Social•, 
liPnl' c omo ol>Jl'l1vm .. 1lmr un t''JJ.H 10 dt• rdt·
\ltin, i11t1n111.1t 1011 v d11u,i1J11 cl<'l lt·m,1, ohll'rl<'r 
l'\pPrit•nt 1.is, llll'lodm 1· rt·tlt•\11illl''· rl',iill,Jr un 
e;tud10 ck·I IL'lll,1 qut• .11.ilt· i.J 1111p1J1l,111t 1,1 dt• 
d1ch,1' ll't nolog1.1s 1 dl' 'li 1111plt•1rn•111,1uo11 t•11 
I.is l'l'SI I. 3) Proyerto 4 •Acd1in Local», ,.J 
lraba1u conlcnelr,i un.1 inlroelut LllHl gt'Jll'r.11 v l.1 
l'xpm1t i<in dl' 1 .1sos. 111111,mdo t onro 111odl•l11 J.i, 
lit ha' ck l'ol" l~U 111L•.is p.ir.1l-.\uJ11t1Jll<"1, lffh,1 
elc L'nlreg,1 por t·-111.111: ,111/e\ dl'I I -, tit• l )t luhrt• 
cit' 1')'18: SUS objl'll\'()S SOil. lorl.lit•tl'r cbcll' l.1 
Rl'd CYHD Jo, postul,Hl"s rt't 11,~J(lo' l'n "I 
l'roVl'clo, 1dc11tif1c .ir 1 clt''l rilllr dt c 1011e' t'J<'lll
plil1< ,11iv.i' ell' .iporte cit• < t•111ros CYTL[) .i I.is 
,irl'.l' ell' H.1li11.11 l'opul.ir cit• g11h1t'llll1' I()( .1ll''. 
mot1\,H l,1 111ult1plit .H 1t'm dt· L'''o' 't'r\'Jt '"'cl" 
Jo, (pnlro' CYTED \' su dem,111d.i pm p.Htt• cit• 
l'ntid.icb Im .1lcs. 4) Proyecto 5 •Medicion de 
la Precariedad en Asenlamientos Humanos 
Urbanos», lll'lll' to1111111hwt1\'m: .1 lr.111• dt· un 
c:•s1ud10 t omp.ir.it110 'tlllJt111lo. ,111,1li1.ir 1,,, 
pm1blt•s t on'l'l Ul'ill i.1' l' 1111p.1t 111 ell' '"'''/ll,l' 
ell' mcl11,1dorl'' uti111.1d"' t'll ( 11'1.1 R1t .J, Chill': 
prt'CJ,,1r coslm cit• proclut t 1t111 d<• 1ncl1c,1elor<'' 
lt'l.Jt 1011.ir Pl ,111,ilJSJS proelut 1clo t 011 Jo, poslu-
1.ido, dl' l.1 Rt•d. 5) Provecto (, •Consolidacion 
de Asentamientos Precarios y Politica Urbana: 
Nuevas lectur,1s sobrr la forrna de hacrr 
ciud,1d», l.i l'L1lior.it 1011 dt' [n,,l\m N.1t 1on.1lt•' 
'l' h.ir.i c•n I '!'HI \ l.1 ~llllL'"' suiH<'g1on,dt·' 1 

Edit 11)11 d1• liillll, I'll I '1'1'1. Lm oh)l'lll'll' son, 
icl<'11l1t11 ,H, ,111,!11;,1r 1· ,j,/<'llldll/,ll i,h t'\Pl'rll'll
l 1,1s d1· ,llllogt'silllll l'll l.1Jll<llit1<t1011 ri<'i h.1lll
l.il. < omu1111 .r1 y d11unrl11 I"' l'\Jll'lll'll< '·" ,1 
1111Tl n.H 1on.1l 1 rt•g1011,d, tolllllllll .lr nwlorlo
logid' dl' '"11·111,1111.lt 11ir1. 61 Pruyecto i 
•Progresividad Residenci,11 en seclores hahita
cionales: factibiliclad de aplicaci<in y desarro
llo en Cuba y Chile•, l1c11l' t 01110 objel110' 
gc11cr,1IL»: .w.i111.ir L'll l,1 liusqul·d,1 ell' .1pl1c,1li1-



l1dJd de mudelus de progres1v1dJd res1dencial 
1urbJno, ,1rqu1tectunico1, utilizJndo programas 
·; ,1\ c 1ones en desarrollo en lo-; dill'ren\e'> P•ll'>es 
part1upantes; v como objet1vm especitiuis. 
relevar modJl1dJdes de progrcsiv1dad d1>li11-
·c;uiendo las part1cularidades de cJriJ pais. 
1Hoponcr Jiternativas po;,ibles de d1se11,ir l' 

1mplemenl.ir en ,1mbos p,1ises. 7) Proyecto 8 
"Publicacion del libro de la lnvestigacion sobre 
la Autogestion en la Produccion Habitacional 
de la Zona Metropolitana de la Ciudad de Mexi
co" l1er1l' rnmo oliiet1vos, tdentiticar, an,1lizar 
: s1s!L•m.it1z.ir I.is experienua; de ,1uloge<,licin 
·11 i,1 producu1!n de! h,\IJtlJI, comun1car 1 

i11u11dir I.is expericnc 1,1; ,1 rnvl'i<•s nJL 1011,11 y 
eg1on,1I. r omu111r,H nwtodolog1.is ril' ;istem,111-
',lU<lll. 

• Proyecto XIV.4 MEJORHAB •Mrjora
nienlo y Reordenamiento de Asentamientos 
Jrbanos Precarios•. Art1v1dJdes ,1 re.ilizJr: 11 
.:e,il11.iuo11 de uirsos inlens1vos en )an Salva-
1or, El 'i,1lv.idur. en OctuhrC', en torno a l.i expe
•L'IH 1,1 de! barrio <.I.as P,1lmas·>, con el soporte 
1e FUNOASAL, y en 1 'l'l'I, >in prer..isar .1(111 
·cha v lugar p.ir,1 su rk»Jrrollo. 21 DesJrrollo 
.e ,M»ori,1s, segun < ritcr1us de iactibilid,1d 
·cn1c,1 \' iin,111cier,1, de impacto y replicabil1-
,1d. 

• Projetos PRORENDA Urbano/RS e 
IElORHAB. Activid,1de, a desJrrollJr: 11 Re.il1-
1,,io dJ curso te6r1co prcil1co «Melhor1.is e 
eurden.irnento1 de A"ent.imentos Urb,rnus 
'L'c,11101,·, em Nuvembro de l'J'Jll Pn 5.io 
.1ulo. mm promrn;,io CYTED e !PT. ~I Desen
ilv1rnento/pres!J1;<10 dl' .i"essori,1, sl'gundo 
1terio1rlP\1,1iiil1d,1de tern1c,1 r i1nanu·1r.i que 
!Jfl''l'ntem .iliL'lll.lll\'.J inov.irlor.i po"t\'L'i de• 
·r rcprodu11d,1/mult1plic.ida; J) Con<,l1tui<;,io 
' A,s1.:rnlill•1a do l'roieto :>.IV.4 -M<'jurH,1h -
\'HD em C.1\i.is do Sul/RS - Br,1stl, em oulu
oi'J'J, 1un:o a re.1!11,H,.io do II Se1111n,ir10 Inter· 
1c1un.il 1ubre "1\\eholr.inwnlo L' Reorden.i
t•nto de t\»enlamentos UrbJnos Prec,irnis 
•Ill IJ,1'e n,1 npprienu.i do ProJL'ICJ l'RCJ/\EN
·\ Urb.1110/RS - Caxi.i; do Sul. 41 lnten·en(c"Jt'> 
11,1s t' soc1,m n,1s ,m'.11 CANY00. - COOESP 
, \l.:DEL11\JO RAMO). 

Jbprograma XV Corrosion /lmpacto 
mbiental sobre Materiales 

• International, Seminar and Worksho11: 
he State of the Ari of the Repair and Rehabi
.1lion of Reinforced Concrete Structure•, l'n 
.r,101il". \ 1·11c'/LJL'l.i, del ~Ii de ,.\!Jril .ii l" cl1· 
1\·o ri<· I 'J'J: Fur· ,H,,p1c 1,1do por l,1 N,111011,11 
•'Ill 1· fuu11d,i1111n 1NSF1 t<m1u11lam<'tlll' 1011 
11o:~r.1m.i C:YTED. Ful' u>ord111.idu pur C:oHt'
, 1 L'I Centro de [1tud1os de C:urros16n de IJ 
111'L'f>1d.id de Zul1J v 1.i Asuc iJuon \leneLo
d de Currmic)11 t:\S\IET\COR1. Conl1J con l.i 

colaboracic'in de l,1 Gobernacicin cir· Zul1,1. 
ObrJs Pulil1cas dl'i [stJdo v l'I Sl·rv1c 10 Auto
nomo del Puente CPneral i<JIJel Urd,met,i, t•I 
Conscjo N,JC1onal de lnvl'>liganonl's C:1L•nti11-
cas y Tecnulc'>g1cas ICONICIT1 y l'elroiPrm d« 
Venezuela 11'D\ISA1, .idem,is de cnticl,1d«> 
pr1vada>. 

• Red XV,B •Durabilidacl de la Armadura 
(DURAR)•: Seminario-Taller •lnspeccion, 
Evaluacion y Diagnoslico de Corrosion en 
Estructuras de Concreto Armado•, en !'I lnsli
tulo de C:orrosicin \' l'ro!Pcrnm ell' la l'ontilic 1.i 
U111VPrsid,1d C1!1il1c.1 dl'I i'PrLi, en Ltm.>, Peru. 
de! 2) al 27 dl' Nov1embrl' ck l'l'J7. 

• Manual de lnspeccion, Evaluacion y Diag
nc)stico de Corro~ion en Eslructuras de Hormi
gon Armado, pulil1cado por l.1 Red XV,B •Dura
bilidad de la Armadura (DURARJ». 

Subprograma XVI Gestion de la 
lnvestigacion y el Desarrollo 
Tecnologico 

• Conferencia lnlernational sobre • Tecno
/ogia, Comercio Internacional e Crescimento 
Economico: Por que a lndustria Latino-Ameri
cana deve investir em /no1'af.1o•. em S.inti,1go, 
Chile, dt• 21 .i 23 de Abril, org,ini1.1d,1 pl'io 
Cuunlil oi lndu>lri,11 Rese.irc h Assou,itions ol 
tlw Amrm,1s/CJR1\1\, que reune ,1w1u,11,cJL'S d« 
P&D indu-,triJI de dtll'n•nte> pai<;er; lat1no
amcricanos. como 1\Nl'EI 1Br,1sill, ADIAT 
1/1..\c'xicul, FUNl'REllT 1Aq.;l'nt1n,1I, ACOL TEC: 
1Coli1111b1,1t « CEll . .\ HC tCmta Ric.ii. T evL' c 0111 
uh1et1vo print 1p,1l, < onsC1L'nt1L,ir .is l'lllJHl's.is 
qul' operam na t\rn('rt<a L.11111,1. n.K1011.11s e 
mult111.1< iona1s, sulHL' ,1s rll'C es,id.idL'' l' opor
\u111d,1dcs pJr,1 Ill\ t'\ltmentos cm 1nov,11)0 11.i 
regi,io, lurt,1lt•cl'ndo ass1m. a h.1se IL'rnolugi< ,1 
dot onl1rwntl' .imeric.ino. C:ontou com a p.irl1-
upa<, ,io cl« empres.irirn, ,1utorid,1dP1 gov«rn,1-
nwnl,m ll'\pon>,il'L'IS p«l.i lorn1ul,11,:io d<• pol1-
l1c.is l' pl'squ",1dorcs un ivcr;it,irio' i n!Prl'ss.1dm 
em lortaleccr J 111ovJ1,·<lo industri,1! ,1tra1·(•s dl' 
vinculos com empresas. A inter.ic,ju dese111vol
v1d,1 dur,rnle .i reu111,io certamente lev,ira ,i 
re.il1z,1c, ;m ril' progr.im,1s coopl'r,1t1vos l' outr,l\ 
.l\lll'\ \'Olt,1d,1s .io ,1unwnto dJ produt1v1d.idL' d,1 
p«>qui>.1111dustri.il. r\' com lusc"Jt•s d,1 Cont<•ri•n-
11,1 ci<'\l'r ;10 \l'r t>d1t.id,1; e di>st•m111.idJs pl'iu 
CIRM. 

• Cadernos de Gestao Tecnoloi;ica. Cu111 
o propu<;ilo d« ,1mpl1,H ,1 1nter,1c,;10 «lllll' m 
pesqu1s,1don•s, <'Ill .1p1111 ul,ir <·11trt' l',IL'' 1• o 
setor L'lllpr<•,,11i.il o '1111> l'rogr,m1,1 XVl/CYl LD 
<' o N<ic lt<o d<' l'ol1t1t ,1 t' (,l'>l:10 Tc« nol1J~1c ,1 
rl,1 USI' pulilt< .>111 til'srtt· l'l'J \, 01 C.id1•rrw' d" 
G«st:10 lc·c nolugtl,I. 1\ 'l'fil' l on!.> hoJl' c 0111 .i 
ed1c,ju de JI) t1tuich de diterentes dU(llfl'> 
1bero-,rnwr1cano,, dos qu,m em '<'qui·nc 1,1 
Jm j,i cl1\'lilg,1dm ,l!ll1•rimrnr•nil', f'<,l:lll d1spo-

n1vt1 1" em lorrnllto re~u11111 ll.l honH' p,1;~1' 

hrrp:'/11w11.u,p.l>r.< 1'/('(/,ul>\\ I. 

• Rede CYCOOP ap0ia programas de capa
cila\:aO. Em I 'l'JU, arm em quL' '<' < olllL'111or,1 o 
.lll" .i111\·l'r,,1r10 do rnnhP( 1do 711,in.~ulu 11<' .\1/i.1-
ro . .i ilwro-:\11wr1«1 est.i .i111p!t,rnd<1 sc•us 1mc•st1-
nl<'ntos n,1 lorrn.1,·,)o d1 • g«slores d.i c oop<'r .J\ :1<1 
Pmprcs.i -uniwr,1Cl.1d<·li11slrtutm ck JlL''qu1s,1-
governo. 1\ R«dP CYCOOI' .iprnou nu prrrnp110 
>t'llll''>lre O'i ewnlos <.eguinles: ,1\ PROTEU II, 
de<oenvolvido «Ill p.H< t•11,1 <om o l't\Clo/f LV 
U111vc•rs1Cl.1dt' ck S,io f'.>uio "'Ii o ,1po1<1 d.1 l !Nfl'. 
rn111 1wti< IJJ.lllll'' do Br.i>il. Cost.i Ric .i. C ub,1 t' 
Urugu,11; lit Seminario lntern.1donal de Buenas 
Pr.il'licas en Cooperaciim Universidad-Empres.1, 
rng.11111,1d11 p1•l,1 U111\l'r'11l.1d l'ol1tvc ntt .i dr· 
V,1lc·m 1,1; <I Proi;rama de Formati!m de Gestures 
de Vincul.1cion, org,lll11.Hlo pl'l.1 l i111vp1;id,11J 
N,1C1011.1l Autorm111,1 d<' Mt'\lt o; ,. d1 Pro~rama 
Piloto par,1 el Fort.1lecimicnto de las Unidades de 
T ransfcrencia de Tecnoloi;i.1 en el Seno de las 
Universidades e lnsliluciones de lnvestii;acion y 
Dcsarrollu, um,1 iniu,1tiv,1 < on1unl.i d,1 
Comnw.:10 L1t111<1-,1menc.in,1deCii•1K i,11• Tt•< 1111-

logi,1, CC )NICIT/Vt'm'1ucl,1, r und,1c i1'1n l'ol,ir. 
AECI P CORDll'LAN. No ,l'gundo 'erm•strc• t'Sl:10 
prc•v1<,\.l' .it1vidad<'' dee .!Jhll it.i, ,io 11,1 Cci>t,1 R1c ,1. 
,1hr.lllgl'11do gL'Slon•s d.i l\rnem .i CL•11!r,1l <' o C.m
be, L' Pm l\,irqui"rndo. Vcm•1ucl,1. 

Act11 /(l,lll<'.' pm.w.im.id.1, p.ir.i d >t',~1111c/o 

wmc>lre de I 'J<il/ 

• jornada Anu.11 de Gestao T ernolugica na 
Ibero-America. TPm o propoS1tu dl' '11,11 um 
es1i.11,o p.11.i d1,sprn111.1r mtn1111,11,(ll's <' lrnrn•11t.1r 
o 1ntc•rc,\rnli10 dl' L'XJl<'rit'll< 1.is f'lll lorno do 
1<•111,1, o 'iuh l'rugr,rnu :>.\'! prc•p.11.i ,u,1 Jl>rrwl,1 
dl' ,1t1\id,1de,, que ,Honl<'<l'f,i ('Ill tH de 
NoV<'rnhro d1• 1 'l<JIJ, <'Ill S,io /',1ulo/SI'/ Br,1sil. 
rnmo p.nl« d,1 prog1,1111,1c,.io d<1 XX Simposio ck 
Gl'st:w d,1 !nm ,11, :10 J «rn1>log1C ,J. /',11nl'is e 
rL'Urll<,lt'' p.ir,lll'ld' com L'liJl« 1.il11t.is d)('ro
,lllll'fll ,rnos l'lll g«st:10 ll'l 11olog11 .t < ompi)('lll .i 
progr.im,K:10. t\, d11c li'lf,Jl''· t'lll n·u111;10 .iber
t<l, devl'r(1o "l'r < onl('!ltr<td<1~ no ll'nt<l ,ltH ord d<1 

jorn,1d,1, ou >e1.i· «() p.lpl'I do' Sistr•111,1' ck 
lnma,,io 11,1 (,ovprn,1liil11l.1dv Dc•111111 r.1111.i''·1\ 
progr,1m,1c, ,'10 < onll'rnpl,11.> .i111d,1 rl'u111<,I<"> dl' 

l'stud101m, Jll''ljllls.ldor<'' « L''Pt't 1,d1st,1s em 
Ce1t:rn dJ Coop«r.i<, :10 I 111prc•s,1-Ut11Vl'rsid.ide <' 
lnd1c ,1dort•s d1• C1i•11c 1.1 « I 1« 11<1l1>g1.1. L1111.1s 
qu« lllll'>lillll'lll ,1, i<<«k-' dl' ,1lu,1c,,io du 'iuli 
l'rogr,1111,1, soli ,1 comd1 'lld\ :1u elm !'rots. M,1r10 
1\I homciz <' (;uilll<'rlll« 1\n I 'lonsk i. lnlrn 111.1' iH'I 

< omplr·11H·nt,m•s soln« " L'1·1·11to p1>dl'r.io '><'I' 
obt1d,1s < 0111 .i ( <1ord1·11.1c,,'111 l11tc•r11.ic 1CJ11.tl - 1\1 
l'roi. I uc 1.>11<1 (,11.>lhc·rl". 'lil:\ \,11.1 1-1 \~ - l <'P 
1155011-'Jllll- S,io l'.iu!CJ/Sl'/Br,1,t! J 1'1'. 
S 5.0 l 1.21l . .Jiil1/2111 .Jb.Jll/I\ 111.'iH.J'J/'ili \7 _ 
F.ix: 5'i.011.BHi.IH14.J/Bl.J 11.JJ'J tllt l-111,1il. 
jnw< 01·1tc hil~u1p hr 



Not1c1As 
IBEROEKA 

LOS Proyectos IBEROEKA se han constituido en un importante y efec
tivo 1nstrumento de cooperacion empresarial, industrial y tecnolo

gica, a traves de proyectos de in novae ion con1untos orientados al desa
rrollo de productos, procesos y serv1cios con un mercado potencial y 
hasado preferentemente, en nuevas tecnologfas. En ellos participan 
emprcsas de, ill menos dos paiscs. de lberoamerica, asociados, en lo 
posible, a centros de 1nvest1gaci6n v tienen coma objetivos el incre
mento de la procluctividad y la competit1vidad de la industria v la econo-
1111a en l.i region iberoarnericana. Tienen una gran flexibilidad en cuan
to al disef\o v a la organizacion interna de las distintas actividades. 

Actualmente. de los 201 Proyectos presentaclos; tal corno se aprecia 
en la Figura 1, el numero total de Proyectos IBEROEKA Certificados en 
ejecucion suman 102, en los cuales participan activamente 329 organi
zaciones iberoamericanas, con una inversion total de 170, 5 millones de 
dolares americanos. La inversion promedio por proyecto es de 1,7 mi lion 
de dolares. 

Figura 1. 

Figura 2. 

lb 

De las 329 organizaciones participantes, 240 rnrre-.ponden d empres,1s, 
46 a Centros de lnvestigacion y 43 a Universidades. las m1srnas qur reprP
sentan el 73'}o, 14':.;, y 13%, respertivamente. Ver Figura 2. 

En cuanto a las .ireas temjficas en I.is cuales eo;t,in rnmarc.idos. el 
52':o se ubican en Tecnolog1as de la lnformacicin v Comu111cauo11es. 
33'io en Tecnologi,1 Ul' l.1 Salud y Aliment,ici1)n, 1 ll':" Pll T Prnolog1,i-, de 
Materiales, 3'lo en Recursm Energeticos) .2':o en t-.\ed10 Ambit•ntt'. \'er 
Figura 3. 

La evolucion que ha cxpcrirnentado IBEROEKA desde ~u pucst.i en 
marcha hasta la fecha se representa en la Figura 4, cuvd lined de creci
miento se corresponde con el nurncro de l'ro\'ectos IBEROEl\A aprob.i
dos en las respect iv as Reuniones drl Consr10 T l;cn1co D1ret tivo y As.1m
bleas Generales del Programa CYTED re.ilizadao; en I.is ciud.ides mrncio
nadas. 

Los 99 Proyectos restantes se encuentr.in en divers.is iases de su 
gestion, en procura de su pr6xima concrecion. 

Figura 3. 

Figura 4. 



NUEVOS PROYECTOS IBEROEKA CERTIFICADOS 

!! A XXIX Reunion del Consejo Tecnico Directivo, celebrada en Madrid, Espana, el 1 de Junio de 1998, certifir(> los 

f8.. siguientes Proyectos IBEROEKA 

18058 

18148 

18151 

18153 

18155 

18156 

18158 

18165 

18167 

18172 

18173 

18174 

18175 

18179 

18180 

18185 

18192 

Producci6n de fibra de coco para sustrato agricola (IBERCOCO) 

Maieriales termoplasticos cargados reforzados con fibras vegetales 
(MATFIVE) 

Desarrollo de formas de liberaci6n de medicamentos (LICEL) 

Desarrollo de estaci6n bioclimatica de control de condicioncs 

ambientales, con tecnologia Internet (ESTACION BIOLOGICA) 

lnvestig<1ci6n y desarrollo de una nueva gama de bomb<1s electricas 

destinada a ejercer multiples y especificas prest<1ciones (INCHESPAJ 

Desarrollo de transformadores de medida para el mercado amcricano 
(TRAFOMED) 

Aplicaci6n de las tecnologias de atm6sfera modificada y 

pasteurizaci6n al vacio de la pesca y acuicultura en Colombia (AMPAFISHJ 

lnsecticida y fungicida integrado en producto unico, de amplio 

espectro y ecotoxicol6gicamente neutro, para la protecci6n de la 

madera verde (FKR MANA) 

Proyecto IBEROEKA de Sistema integrado de fabricaci(in y control 
de PYMES (CONPYM) 

Sistema lntegrado de Ayuda Asistencial - 2 (Gesti6n financiera y 

administrativa) (SIAS-2) 

lnvestigaci6n y desarrollo de detectores de gases a alta 

temperatura basados en ceramicas electr6nicas para aplicaci6n en 

autom6viles (DEGASAUTOJ 

Desarrollo de bioactivadorcs par a nutrici6n vegetal en base a 
residuos orgi\nicos renovables (PHYT ACTIV) 

Desarrollo de un si>tema de gesti6n integral de pucntcs (SIGPl 

Desarrollo de tecnologias de reciclaje de cromo en la industria 

galvanoplastica (RECICROM) 

Microencapsul<1ci6n de un hibridom<1 productor de <1nticuerpo 

monoclonal anticaderina VE para la inhibicion del desarrollo de 

met<istasis tumorales (ACM CADERINA VE/MCJ 

Recuperaci6n, tratamiento y transiormaci6n de vinazas en 
lignosulfonatos (LIGNOVINAZAI 

Sistema integral de gesti6n y control de tr,\fico en vias riipidas 

(ELVIRA) 

Brasil, EspJiia, Mexico 

Brasil, Esp;iiia 

Argcntin,1, Esp.1iia 

Brasi I, Esp,1n,1 

Chile, Espaiia 

Esparia, Mexico 

Colombia, [sparia 

Colombia, Esparia, 

VenezuelJ 

Brasil, Esp,11ia 

Cuba, Espana 

Brasil, EspariJ 

Colombia, EspJnJ 

Colombia, Esparia 

Cuba, E~paria 

Cuba, Esparia 

Colombia, Esp;iiia 

Br<1sil, Esparia 

17 



EXPERIENCIAS EN IBEROEKA 

Proyecto IBEROEKA 18-139 BIOADHESIVOS OFTALMICOS 
«Adhesivos como alternativa a las suturas en la cirugia oftalmica» 

f'!' N toda herida e intervenci6n quirurgica en las que hay una 
tJ;.soluci6n de continuidad de pianos y estructuras, el cierre de 
las mismas se debe realizar generalmente con suturas en piel y 
mucosas en partes blandas, o tornillos, grapas o similares en 
estructuras rfgidas. 

El uso de substancias adhesivas no esta muy extenclido, 
aunque ha aumentado su uso paulatinamente desde la Segun
da Guerra Mundial. 
Las razones que lo 
han iJvorecido son 
la homogeneidad 
en la distribuci6n de 
la tension en la 
union y el hecho de 

no produc1r deior
maciones de la heri
da. A pesar de ello, 
existen muchas reti
ce n c i as en los 
sectores industriJles 
y medicos en eJ USO 

de Jdhesivos como 
JlternativJ J otrJs 

tecnologfas de 
union traclicional, 
las cuales derivan 
de la esc;:isa iortale
z,1 de las un1ones 
adhesivas. 

Con todo ello surgi6 la idea de obtener una serie de adfw
sivos, distintos segun el tejido oculJr a sellar, donde variaria su 
rigidez en pro de una mayor o menor fuerzJ tensil a realizar y 
una mejor tolerancia ocular. 

El adhesivo ideal por tanto debe ser una substancia tot,11-
mente de sfntesis, biodegradable en el tiempo que se estipule 
como suficiente, tortalmente reemplazable por tejido cicatricial 

normal (alrC'dedor 
dC' un mes o m,b 
segun la capa 
ocular donde se 
aplique); biocom
patible y muy bien 
tolerada por el 
paciente, con mini
mos ienomenos 
irritativos y sin 
sensacion de 
d1sconiort ocular. 

El adhesivo 
debe ser de facil 
manejo y aplica
cion, iacilitando el 

En oft,1lmologi,1 
ocular los ,1hesivos 

lnslalacion~ del lnstilulo Oftalmologico de Alicante. 

acceso a zonils 
donde dM un 
punto de sutur.i es 
diiicil. o donde hay 
un,1 dL'sestructura
cion de Id c apa en 
J,1 que practica
nwnte es imposible 

que ex1sten comercialmente se han venicJo utilizando en la 
clin1ca oitalmol6gica unicamente en ca<,os de urgcncia de 
µertordcicin ocul,ir. Los tr,1bajos l'n clin1ca humanJ son .ipenas 
inexistentes. En otros campos de IJ oitilmologia ocular, vias 
lagrimales, estrabismo, cirugia de la catar;ita, etc., l,1 cxpcrien
Cld se rc'cluce a c1rugia experimcnt,11 en animales. 

El grupo ckl lmt1tuto Oitdlmc'ilogico de Alicantc utiliz1i los 
,1dhesivo:- comerciales y,1 existente:. anteriormente .i base de 
fibrinogcno v Liano<1nilato en 111cisione' esclerales de l,1 ciru
f'l,1 de la c1t,ir,1ld, comprobJnclu quc•, aunque r,ipiclo,. no ofrP

ciJn la'> c.ir,JClcr1:-.tica> idea le> e>per,1da'.->. Lo'> ,1dhesivos ell' iibri

n,1 IJ1e11 tolerados no poseen una gran luerza tensil y por tanto 
no >on c.ipJces de soportJr determin,1c/J<, temiones de los teji
cJo> impl1cados en la union: asi como, su potL'llliJI tran>mi'>iin 
de cniermeclacJe> por trJtarsc de un lwmoderivaclo. Los Jdhe'>i
vm 1norµ.inicos cJe base c1anoacrilica con mayor iucrza tensil v 
no tr ansmi>ores cle inteccione> provoc Jn por su gr an rig1dez una 

pL'or tulcranc1J pur µ,1rte de los pacientc'>. 

,,, 
'" 

el acccso a las agujds de sutur,i. Por todo ello, los adhesivos 
aportan grandes ventJjas disminuyendo rnstes v liC'mpo quiri.'ir
gico a las soluciones actualC's a b<ise de ~utura~. 

Este adhesivo o adhesivos idcalcs son Im que puedC'n 
conseguir cl equipo que tr,1liaja en este ambicioso proyccto, 
que iinalizi!r,i por completo en 1<)99, pn el que part1cipan 
cJesde Alicante, el Proiesor J.L. Aliu. Director Medico del lnsti
tuto Oi1.ilmol1igico ell' Alic.mil', el Prole'or M. i\\artin, del 
Departamenlo de Quimicd lnorg,inic.i de la Un1versidad de 
Alic.111te, en col,1boracilin con el equ1po cubano, dirigido por 

el Proiesor I\. Alv,ircz y su Departamento de Biomateriales 

IBIOi'vlAT1 de la Univers1dacl de La Haban,1. con experiencia 

previa en el usu de adhesivm en otr,1s ramas de la Medicin,1, 
como son la Estomatologi<i o la Ginecologia. Forman un gr an 
equipo con intercambio de expericnc1as enriquececlor.is que 
se ha tracluciclo 1·a en la ap.iricion de loda una serie de aclhe
sivos que suponen un gran avanc.e en el campo de la Oital

mologia. 



IX CONFERENCIA IBEROAMERICANA 
DE COORDINACION DEL PROGRAMA CYTED 

S E celebr6 en el Centro lberoa
mericano de Formaci6n de 
Santa Cruz de la Sierra, Boli

via, los dias 22 y 23 de Mayo de 
1998 y cont6 con la participaci6n 
de los Coordinadores lnternaciona
lcs de los Subprogramas del Progra
ma CYTED, Doctores Manuel Muri
llo (llJ, Roberto E. Cunningham (IVJ, 
Paulino Andreu (V), Jose Antonio 
Cordero (VII), Carlos Mammana 
(IXJ, Mahabir P. Gupta (X), Efren 
Parada (XI), Gonzalo Halffter (XII), 
Roberto Cerrini Villas Boas (XIII), 
Silvio Rfos (XIV) y Leonardo Uller 
(XVJ; D. Horacio Diaz del Barco, 
Secretario General y D. Francisco 
Ferrandiz, Secretario Tecnico del 
Programa CYTED; y, las Coordina-

dores de los Grupos de Trabajo, 
integrados por D. Gonzalo Leon, 
Subdirector General de Plane,1-
miento y Seguimiento de la Oficina 
de Ciencia y Tecnologfa de Espaf'la, 
coma Coordinador General; D" 
Clara Moran, del Consejo Nacional 
de Ciencia y Tecnologfa de Mexico 
y Coordinadora Nacional CYTED y 
D. Ignacio Avalos, Presidente del 
Consejo Nacional de lnvestigacio
nes Cientificas y Tecnol6gicas de 
Venezuela, como Coordinadores de 
las Grupos I y II, respectivamente. 

Uno de los temas tratados amplia
mente fue la Presentacion y discu
si6n del Documento «Propuesta de 
Reestructuraci6n def Programa 
CYTED», que estuvo a cargo del 

-·~· ... J 

.,J .. , ·---,---r- ,. 

Coordinador General de los Grupoo 
de Trabajo. Se recogieron las suge
rencias efectuadas por los Coordina
dores lnternacionales a dicha 
propuest<i, IJs mism<is que se incor
poraran en un docurnento de refle
xion y recomendaciones para las 
6rganos de direcciun d('/ Progr,1ma. 

Otros tern as tratados fueron: 
Problematica de los Presuµuestm 
1997 y 1998. Seguim1ento de /,b 
aportaciones de los Org.inismos 
Signatarios; Coordinacic)n de I.is 
Actividades de Redes Tem.itic.1s v 
Proyectos de lnvestig.iciun Precom
µetitiva; An,ilisis de las posibilid.ides 
de transferencia de tecnologia y su 
refaci6n con /os Proycctos de lnno
vaciun IBEROEKA. 

>e pie, izquierda a derecha: Roberto E. Cuningham, Efren Parada, Mahabir P. Gupta, Silvio Rios, Paulino Andreu, Francisco Ferrandiz, lose Antonio Cordt'
'" Robe~lo Cerrini Villas Boas, Gonzalo Halffter, Leonardo Uller, Carlos Mammana, Jo.lo Melo Borges y Manuel M. Murillo. Sentados, izquierda a derecha: 
~nacio Avalos, Gonzalo Leon, Clara Moran y Horacio Diaz del Barco. 

l'J 



RESULTADOS 
PROYECTO X. 1 BUSQUEDA DE 
PRINCIPIOS BIOACTIVOS 
EN PLANTAS DE LA REGION 

Doctor Ruberto Pi11::.611 S. ('J 

DESDE su 1n1c1u en 1989, ba10 la coordmaci(in 
del Doctor Ce1erino S<lnchez y posteriormente del 

Doctor Mahabir P. Gupta, el Subprograma X Quim1ca 
Fina F,umaceut1ca, se ha planteado como uno de su1 
obwtivos la busqueda de molecula1 b1oact11.is quP 
pud1eran transiormarse en nuevos med1camento1 v, 
rnn este Im. se d11elio el Proveclo \ - 1 Busqueda de 
Princ1p101 Bioat11101 en Planla1 de la Reg1rm 

D1versas con11cierauone1 mo11v.iron el plante.1-
m1rn10 de este provecto, entre ellas las 11gu1ente1 la 
region d1spone de la mavor v m<ls rica b1od1vers1dad 
µor lo cual ex1s1e un lugar pr1viieg1ado para la invest1-
.~aC16n, ex11te una 1mportante tradic16n etnoiarmaco
logica \' un uso irecuente de las planta1 por grandes 
nucleus de la poblac16n, el potenual lerapeutico de 
estos recur101 no ha 11do estudiado, ex1stcn me1ores v 
m.is aprop1ados b1oensayos v un notorio av a nee en las 
tccn1ca1 para los e11ud1os 11toquim1co1, 1e ob1erva un 
especial 1n1ere1 Ul' los organismos in1ernac1onale1 
v1nculados al ,irea de i,1 salud y de algunos ,ectores de 
la industria 1armaceu11ca por el estud10 de l.11 plantas 
med1cinale1 \'. por ultimo. en la region hay grupos de 
invcstig,1dores con un,1 intraestrurtura adccuada µara 
real1z.u las t.ireas de 1nvest1gac1on. 

h ampl1amenle conornlo el hecho de que la mavor 
pane de las espec1es ve:.;etales ex11tente1 en /us µaises 
iberoamericanos no ha sido e11ud1,1da, par lo cual se 
ignor,1un1mportanle potencial de compuestos, no sola
mente con act1vidad b1olcig1ca, sino tambien utiles en 
sectores industriaies 1 al1mentic1os. Ad1c1onalmenle, los 
pai1p1 la1inuamericano1 rmponan can11d,1dcs conside
rables de larmacos, muchos de Im cu ales se encuentran 
como recursos nalurales en los m11mos pai1e1. 

Por otra pa rte. el estudio de las plantas med1cinale1 
se ha const1tu1do en una preocup.1uo11 permanenle de 
Jo, nrgarn1n101 quc t11.in polrticas 10/Jrc IJ salud de la 
pohi,1rni11, 1 ultiniamenle se ha hecho rcconoc1m1enln 
de i.1 import.ml 1.1 q;w el/as 11enm en 101 s15tem,1> dt• 
1.1iud de las pa11es en clesarrollo. pnnupJlmcnte. 

El Pro1eclo turn un cn1oque rnlegr.il c interdisc1-
µl1n,rno \' IU eXllO depend10 en buena parte de /,1 
voluntJri dt· redl11.ir traba1os con1untos entre los 
grupos de 1111e1i1g,1dorl'\ 1· de 1nterc,1mii1.ir rn1orm,1-
cicin, mucstras 1· rL'IU lt.irius entre ello1. Su oh1ct11 o Imai 
lue 1.i obirnrn)n de 1mta1 o catJeLa\ de serie con Jl11-
1·1dad b1okigica IJ1 mail-,, cl l,11 o sus ,rn,1iogo1, puedJn 
lener uso lerapeutirn. Se per1egw.i obtcner el marnr 
conuc1m1ento pos1hle de i,b espeuc11egetales desde 
cl µunio de v11IJ b1olog1rn v quim1co, µromover un,1 
me1or I' m,i\ r,K1011JI util11au(in de est,11 pl.int.is 1 
con11rnw u descuimr nue1us e1eclo1 biolfr,:1w1. 

El Pruveclose m1c1u en i'.ov1cmbre de l •1q1 \' 1erm1-
no en NOi iembrc de 19%. ln1c 1alml'nte se 1rncul.iron 
,ii nmmo 11 grupos de rnve'11g,1dorc1 de och1J p,li\l'': 
po~\L'r1ormenw ~l· 1ntegr.iron t) hrupu~ ma) ptir11 

1•, idc dd rrmcd11 \ /. tme~t1·...,:,1(/(t,.-1/d [)qiar(,/i'J1t.'/1f(l 

de F.mn1n~i. L'rll\ t»n•itiad ,\i1c1un,d de l rnumh1,1 

DE CYTED 
comµletar 20 grupos con 246 rnvc1t1g,1dore1 de m111-
tuciones de 11 paises: Argenlrna, Boliv1d, Chile, 
Colombia, Cost,1 Rica, Ecuador, EspariJ, GuatrmalJ, 
P,m,1m<l. Peru v Portugal. Se trJlaha de grupm ilwro,1-
mencanos qur estaban df's.irrollando 1raba1os en el 
area de los produclos nalurales de uso med1n11JI, que 
d11ponian de unJ inlr.ieslructur.i .idccuJda v de recur
sos econcim1cos p.1ra llevar a callO las invesl1gauone1. 

Se adopto una metodologia comun p.ua todu1 101 
grupos, d1seliada en cuatro iases con el irn de iacilitar la 
v111cui,lC1un de un mayor numero de grupos. La meto
dolog1a cstaba or1cntada harn la realizacion de estud1os 
biogu1ado1, v comprendia desde la sl'll'rci1in rlP l,11 
espenes. la e1ecurnin de las prueb,11 de ,Kt1v1d,1d h1olu
g1ca hasta el a11lam1ento y l,1 caractrrizauun qu1m1ca de 
los compucstos µresentes en las espec1es selcmonad,11. 
La selerncin de las especies se h1zo ternendo en cumta 
pr1or1tariamente la iniormacion sobrc 1u uso popu!Jr 
como medicinal v 101 aspectos qu1m1otmmom1cos. La 
rev111(\n b1bl1ogr .ii/CJ 1ue prolijJ v cl estud1u de la1 plan
tds 1ul,1mente se inicili cuando iue electuada e11a rc11-
s1(·in en lorma 11stcm,itica 

A tr aves de la realizaci6n del Provecto se estud1aron 
238 especies vegelales, perlenecimtes a 56 lamilras, 
provenienles de 14 paises rberoamericanos. A estas 
e1pecies se les h1ciero11 ensavos de ac1iv1dad b1ollig1c,1 
v un cribado quimrco. Con base en lus resu/tados obtc
rnclos en estos ensayos se adeldnt,1ron rnve1t1g,ic1ones 
m,is proiundas con algunas de las especies e11ud1ad,1s. 
Se t1enen resultados de 568 pruebas de aclivid,HI biolci
g1ca. entre el las act1vidad antiinll,m1,11or1,i, anlrprolozo
MIJ, an,1lgl'11ca, ant1mal.irlca, anti1mccit1c,1, nmlumci
da. antibacteriana, antipiretir.i, card1ovasculJr, Jntiher
petica, ant1d1arre1ca, hipolucem1,mte, sobre el 111lema 
ner. roso central. druretic.i, h1pncit1ca. ant111(/a, c itott1\1-
c ,1, espa1mol1tica, v1rucid,1, atrapador,1 de r,1dic,1lcs 
lihres v heµatuproleclora. Tamb1en sc realizaron e1tu
d101 de tox1c1dad aguda y suixronica. Se han a11i,uln 1 
caraclerizado quim1camente 6) c ompue1los rnnoc1dos 
v 15 compuestos nuevos, a los cualrs se /cs re,1/iz,m 
prueb,1s pJra determinar posibles .Kt1V1liadcs l,umarn
/i)g1cJs. Enlrc rslos ultimos mmpueslos se nll'OC ion.in 
los 11gu1enles 1.J.6-1r1h1dro\1-2, 'i-d1metox1\,mton,1, 2-
metilpropenoato dl' l l .13-d1h1dronwl1tm1in,1. 4-t1ih1-
dro\1 li-melox1chdlcon,1, (i-dcs,irt•to\I -l-bela-h1dro\1-
korbcrma G. 

Los resultados ob1enido1 son muy pos11ivo1 v con la 
continuacicin de algunos de los estud1os en marcha 1e 
pre1e su pus1hlt· util11ari1in en tt•rapeu11c,1. put«lo que 
1e ha ,11 ,mzado conwlcrablenll'nle 1· se ha lle~.iclo a un 
1mportante punlo dr cooperanon enlre los grupos de 
1n1es11gadore1 quL' perm1te presa~w u11 .wnH·nlo en l,1 
obtcnC1on de re1ultado1 inmortinll". blos rt'\ult.ulm 
co111titu\'en ,1dem,1s, un •aiiosu ,1pnriL' p.1ra l.1 rl'<li11a
rnin de los Pruvl'clo1 \-~: Su1/t«1s ril' 1\lolern/,11 H11i.ic

/11 .is An.iluµ,1> lie Prlxluc111s 1\.11ur.Jlc_, rlr nr1~en //Jero
.Jmt•r1c.1no 1 \-3: fr.ilu.ition rle /.1 81rn/11er>11l.11/ de 
P,111e, J/Jc10.imcr1cano; romo Fut•n/l' de A.~cnlc.< lnmu
nomodu/,ulores 1• Qwmioll'f.J{!flilit o; 

L.1 divuk,1uon de /u, re1ult.1rJn, ill' 101 tr,1b.11r" 
rl'<li11,Hio1 sr h,1 her ho a trJ\'l'' d1• 2ti pul1l1t ,\( 111n('1 
c1t•nt1!1r.11, )1, ponenc 1,11 en rongre101c1rnt11n 01. 10 
tern de P11,1gr,1du 1· i3 lc'\111,11. Lntrl' las pubhLal 1ones 
ut,llllil'. ,1 rn,mer.1 de e1emplo. l.11 11~wvnlt": C1tol11-
\lt. At 111111e, "' (tJiomli1an Pl,rnt1 htra1 hon Ch1ne<t· 

One I or 
Roberto Pinzon. 

H,1mlil'r Lung F11Jrohl.i11,, An,1lgt''IL .ind :\nl11n1l,m1,1· 
torv Eltrct1 ol Dnmorna serrul.i1,11[,1cq '~\,nt.. Srn't'
ning oi f'Jn,m1,m1,111 ~lt•d1l in.ii f'i,m11 Im ilrlnl' Shnm11 
To\rlll\, Crown G.111 Tumnr lnh1h111"n (\!11lo\1t111 
and DN1\ lntrrrala11on. l'lwnwolog11 ,11 .md l'h1lll· 
chern1(J/ Studies ot ((•11hae/1, .11tilarr1. 1\nt11111/.1m.1-
torv and Analgesic Act111t1· ol H,1( ch,1r1.1 trimrra: Iden· 
tiiical1on oi 111 Arl11e Coml1luenb. A( 111 idad An11m1-
rrob1an,1 de Diez Pl,rnta, ~.1111,11 L1,nla1 t'n 
Gu,1tem,1i,1. lnh1i11tor1 [I lee ts 01 \ ,u1uus hlr,1C1, ol 
Argentine Specie1 on free R.1d1c,1I ML•d1all'd Rt'.JCl1011 
and Hum.in Neutrophil Funt 1111n1 

Uno dl' los logro1 mas 1mporl,mle1 dl'i l'rO\rt lo 
lienc rei,1L 1on rnn at nonps dt• rnopcr.1rion t'ntrl' 
grupos de mvel!1g,1dore1. Una dt t11·1d,Hi 1e,ult,111tt• di' 
l,1 cooper,1t ion rnlre 101 grupu1p,1u p.u11c 1p,1c1011 l'll 
,1/guno1 progr,1111.i1 p,11roun,1do1 por l,1 Comu111d.HI 
Europed 1· l.1 v1nculac1on a una red e11 el nwco del 
ProgrJma Alia. A>1m1snw. ha s1do dl' µran rmporl,m< 1.1 
la p.irl1t1p.H it'111 dP algun()I grupos de ime111gadurt'I 
en Pro1el101 I BEl\O[l\A 

Espenal rrle1,rnc1a 1e le din al ,1prend1njl' ill' 
nucvas tecnicas por parte de los in1e1t1g,1dore1 vim ul,1-
dos ,11 l'rovel lo. En rumpl111Hent11 dl' p1la estr,1tt•g1,1 se 
ha desarrollado un C\iloso pr11gr.1m,1 dl' movihdad rll' 
nent1i1co1y1e h,1 e1tm1ul,1du i,1 1wtl( 1p,1l 1011 dr l''ios 
t•n tallerl'< progr,1m,1do1 por el Subprograma X Qu11rn
c.1 Fina F.1rn1,Keul1t,1 v t•n ,1igun111 olro' qut' \l' l01N-
1kraron dt' intert•s p,u,t 1u lorm.1111111 1.1t1 pl'rll'n 1un,1-
mipnlo. W l rmtiirtos de l l 11,11sc'1 h.rn elrclu,1do lr,1/J,1-
101 en centros de 1111 est1g,1rnin de grupos pertrnern•nk'\ 
.ii f'ro\'l't lo.con una dura! ir)n .iµr0\1m,ul.i dl' 70 me1p1 
En In rei,1L 1rn1,1do rnn los tallt'rl'S. m.is dl' 150 1mL''l1-
g,ulorl'1 tonwon parte en 101 2\1 or.c.1111zarlo1 pm l'i 
Suhprograrn.1. l'nln' los cualcs podt•mo1 mLw1rnw 101 
>igllll'nlt'I: H1ue111.11os Qu11111otpr,1peut1co1 dl' Pr(xlu( -
101 Natur.ilt·1 con EnlJ111 pn Acl1rnl.id Antivir,11, Tecni
cas de L;1ud10 de f,irm,Kus An11u1 a mwl de lnll,1111,1· 
(ion 1 olros f'rot. t»o1 MPd1ado1 pur R.1d1r,1le1 L1lire1. 
R1ul'n1.11·01 En1i111,ilH '"de Prodw !(I\ Naturab < 011 
Enl,l\11 t·111\c11111/ad r\nt1l ,me t'r, Utrlrt,H f(Jfl de Produt -
101 N,11ur,1ivs !'ll 1.i lndu1tri,1 f,mn.1teut1t ,1, l\e1rn1,ll\( 1.i 
A1.1gnd1ca Nuc 1£'.lr Apl1cul.1 ,1 Prorlrn Im N,1lurah. 
Estr,11l'g1,h en c·I A11l,11111l•nh1 de i'roduc 101 Nalur,1h, 
Nuevu11\v,mc l'' l'D l.1 Mrtodoio,g1,1 de )Uf'L'nrng :\1111 · 
r,incer l' lnlorm,1111 ,1 rn l'rrnlul 101 N,11ur,1b, ()11m110· 
tl•r,1p1,1 r\nl1para11t.m.1: />.l.1l,m,1. LL•11hm,m1,1 \ En1crnw
d,1d d!' Ch,1g,1s. 

El Pro\'Cl to u1mpliii con 101 ohwt1101propue1tc1>1 
dc1,1 l rnno un,1 l onlrrhu11(in imporl.inll'. ,1dt>n1,11dl·101 
rc-,ulladus ill('/lllon.tdm. la wnior111,H 11J11 dl' un,1 m.11,1 
rnlll,l de 1nve1!1g,1don<s l'll el ,rn•a ill' 101 produL101 
n.ilur.ib ch· u111 med1un,1I qui" secur,1mente logr,H,/ll 
l'\1tuq1 ( ontriliu( 1om·1 en .11pl't tus rt'l,1uon,1do1 ton 
1.i ler,1pculrc.1 111od('rn,1. 
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LA RICYT iur rreJci.i en 199) como una rrd dl'I 
~uhpro~r,1m,1 \VI de CYTED, .. Ge;tf()n de /,1 /me_,_ 

11,,,1, 1un 1· 1•/ Oe;.1rrollu Tecnolo.~ico", con el Jporn de 
1,1 Org,1111z.1c1un de iu, EltJdo; Amer1cJnos 10EA•. Su 
oliw: 11 '"'' reun1r ind1c.1dore, de 1mcr;1one' a lo, si1te
m,i, dL' C1,•nud 1 frcnnlog1,1 dL' i.i reg1un 11in,111t 1,1-
'ion g.isto 1 JJL'r,onal <it•d1cado .1 tCv Ti. Se de11n1e
ron lo, p.irametros cnmune1 para la med1uon de i.11 
,JCt1rnl,1de1 c1t•nti11c,1s y tecnol1ig1cJ>, 1 ll' mtpnld 
armonizdr 101 conceptos utilizados \' normal1Ldr IJ' 
tecn1cJs e1tad11t1cJ1 cmplcJdas. 

HastJ IJ lecha sc han public ado dos volumenes con 
cl t1tulo "lnd1c.1dore1 de CienCJJ v Tecnolui.;1J lheru.1-
mcricanos:'/nteramcncanus>. que cubren un total de 
10 1nd1c adores de mvers1ones. de los per1odos 1990-
9) v 1990-%, con datos de 25 paises !America Latina 
\ Caribe, bpaiia, Portu~al. EEUU 1 CanJd.i1. 

En Octubre de 1996, se dec1d16 introdurn mdicJ
dtirc; cu,rnt11a11rns dl' resultJdm < 1entiticos 1 tecn1co' 
,JCJl'cu.1d01 J e;to1 pJise;, pJr,1 lo que prev1,1menlt' se 
nr~,1111zu un Lilll'r espec1Jl1zado en ind1c,1ciore' 
:iiblio111etricu1 de producc1(m cicnlit1ca, rn el Centro 
\,1rn 1n,1I de lntormarnm 1 Documentarnin C1entit1ca 
Cl~DOCI, dt·I Co1N'1u Superior de lm·eslig,JC1one> 

,·-1l'l1t/llc,1c 1CSIC1. de 1\1.Hir1d. con IJ 1w11c1p,JC1on de 
: ~ e\pt•rtos 1brroamer1canos 1 12 dcl prop10 

1:1\DOC 
D1thu Tal1L·r >l' ellrurtufli en trc; \('>lone' L.i 

'lflml'r,1 1e tcn:ro en 101 ind1cadure; b1bl1ometr1cu, 
1i1tl'l11dus ,1 p,1rt1r de b,1se1 de dJtos intenac1on,1lc1, 
,in:o cic caracter mult1d1sc1plinar !Science C1t,1t1on 
ndt•\. SCl1, conm e<peci,1l1zadas en d1\'erSJ> dl'c1pl1· 
1,is 1Qui1111c,L Chemic.ii Ahslracb ·, F1s1<-J , Ph1.,1<-1 
lbstr,JCt' ,\\ed1cina. 1·Ml'dl1ne ; ln~en1er1a. En:~me
ring I nu ex ' Giolo~IJ, c11ulug1L,1i Abstracts'' l'tt 1_ )l' 
1u10 de man1t1e5to que IJs bast« de datm hab1tual
'1L'ntt· emple,1da1 en 101 pa1ses tbarrollados µ,1ra la 
IJ1enrn1n de indir,1dores de producc16n c1cnt1l1ta. 
'il'-'C 1,11mt•net cl )Ci_ prt'>cnl,in 1cn,h lim1t,JC1mws ,11 
, ,ml1c .1du:- ,1 lo-. pJ1se:-i dx•m,1mcr1c,rno~. dl'indu. 

'nr l/Jdillll'nle, ,1 l.1 l'>t,11,1 coiiertur,1 de rp1·1,1.1, lo, ,1-
, 1 ,1 que no ft'( 1r~t'll h,1h11u,1ln1L'lllt· olfll l1po cl!' l1tl'-
1'l;r.1 L lt'n!1l1lt1 ( ornunnwntl' L'n;pk'1Hid'.' l'n l''tn" 

; 'l'"· l•1nt1i '(1:1iP ... 111tornw" tt'lr11lu" Pt1r l1lnhJ. hi~ 

,',i·Ldrnirt'' (1l1tenidu'-' rn· eq(l" b1l~l''-' de 11.11ch dl·iwn 

·, irn t''/1'.,:,/t,'ur,1 (1~'n/1I1t ,! Ui'/ l cn/fo Ge i:ir11rnu( 11'11 

i, 1l ~i.1:t':Jt,Jt iuil Cien.1/1'1, ,l 1(/\0( J(,, dt•/ tOll'-l'/11 _)li/l•'rrm 

• •. Cu1,1i11 •r,uir1r,1 (·11·nt1.1,'L,I d1 1i (-enrr1' dt• /n1, 1rn1,1( 111n 

, J, 1c unH'ni,1, wn Cwnwn ,i 1(J,\{J(J(,i, rid CSlC ( f!i.11i11r.1-

,,r,) ~t'n~;ior,1/ t'n i,r Comr ... 1on /ntemw11,1cn.1i de C1rno,1 \ 
, :h1/11:..,·1,1 CICTL1 i\t'/lrf"·l'nian1e t')p,ulo/,1en11! (or111!1• (It' 

, 11( .11i', 1.rt'> ue CH'nl J,J 1 it\ noiu1.;,1,1 0
1

l' /,1 ()({)[ 

Oorlora 
Isabel Gomez 
CaridJd. 

'Pr complement,1do1 rnn intorm,mlm prucrdente de 
olrJ' tuente,. 

La segund.1 ses1on se ocup11 dt• indicadores hihlio· 
mt•lr1co> ,1 pJrt1r de b,1ses cle ciJlos multicentr1c«1<. 
reg1onales o nmonalcs. en la1 cuales la cobertur,1 de 
litPratura iberoJmcricana es mas exh.1u1t11J \' i,1 selel
ci6n de las tuentes se realiza rn los prop101 pa11es. Se 
pre1entJron IJs bases de rlatos multicentrir.1 AGR/5 de 
Agr1cultura, la regional LILACS de ~1ed1un,1 1 las 
nmonales PERIOD/CA 1 CLASE de M&mo, rel,1111 as 
a Cienc1as Naturales 1· Cienrns Sociales v HumJnida
des, respectivamente, CUBACIENC/A de Cuba, multi
dimplm.ir, v las e1p,1iiola1 IC\'T e /SOC tamb1en de 
Cienrns Naturab v C1enci,b Sociales y Humanida
des. rcsp<>ct1vJmentc 

Se µusieron de maniflesto los µroblemas de control 
de c,1l1dad de las Imes de d,1tos nmonales, la ialla de 
LOord1n,1rnin entre los centros ccx>µcranlcs cu,111do se 
tr,lla de las b,1se1 de datos multicPntricas o reg1on,1le1 
1 J,1 iJlta de melodolog1,1 en l,1 recopil,1c ion r intro
duce ion de dalos. Se resaltctron tambien los per1u1c 105 
dem ,1dm de la dc<mora tcmpor.il enlrt< l.1 ed1c irin dP l.1 
re1 l\l,1 \ su 111rlu,ion en l,1 base de dalo' :\,im11mo, 
5e !ieltau1 l,1 con1en1enu,1 de e1·11,ir dupl1t,JC1onl'' dt• 
e11uerzos con un,1 meror coordinacion de l,11 ac111 id,1-
oe' de cre,JCi(rn de lme de d.i101. 

L,1 lercera 1e51on se cenlro en las re1111a1 lucab 
como tuentes de l,11 bases de d,1tos. Sc pre,ento el 
lntorme del II T,1llcr de Puhl1c ac 1ones C1t>ntit1c ,11 en 
.\mer1ca Lat111J cclebfJ!lo en Cuad,1lawa, Mexico. en 
Noviembre de 1 'J97 1· el Proyelio LATIN DEA para l,1 
elaboracirin de un cat.ilogo de µublicac1one1 period1-
cas de l,1 region. Se e\puso l,1 c\perienu.i espa1iola en 
ia t·1-.1lu,Kion de l.1 c,1lidad de re111t,11uen1iiica111e 
d1,cut1Pflin Ith rn1c•r10; 1i,1r.i e1,1lu.ir l.i r,1lid,1d t 1enl1-
11ca d" 1.i' publ1c,H 1ont» sn1,1d,1, iill'ru,1111eric,111,l\_ St• 
tJc,t,1rn el 1mp(lrt,111te papt·I de 101 ed!lurt» p,1ra COIN'
~u1r unJ d11u11Dn 1ntern,1c1on,1I tie la1 rt'1'1'ia< nar 111-
11,1h» 

Como c1111Lluwinc» gcner,1b del T.iller 'l' dp,t,1-
c.mm l,11 ;iguiL·nll": 

11 ~u e<1'1l' un,1 w11t,1 b,N' de d,1tu' que retoJ,1 
tod,1 l.1 produlllon c11·nti11td de cal1d,1d de lo' 
pa1<e1 1hpro,1mem ano,_ El SCI emple.ido 
un11 t·r,,1lmcnle p.ira medir l,1 produ1t11111 
µre1enta una fl'Ciut 1d1>1rn,1 lObertur,1 de rt•1i11,1' 
de e1to1 p,11,c·s. 1- su r•111plt•o d,1 lug,1r J iab,11 
1 nteq lfl't,JC llllll'I, 

21 Loc ind1udrne' l11bl11111wlri! 01 oi1lt·111do' de l,i1 
bait'' de d,11u' 111ul11dN ipli11,m1' 1l''ill'<1,11!1,1· 

Ooc1ora 
Rosa Sancho. 

cf JS de ,1mb1lo intnn,l! 1on,1I: N rnmo ell' IJ' 
n,1c1on,1b, 1er,111µ,uauJb1 complt•111,•nl.ir1J> 
entrp .-..1. 

31 LJ talta de norm,1l1z,H ion de l,11 b,1,cs ded,1tm. 
que drm ,1 del hrcho de que h,m snlo d11rli,1-
da5 rnn 111w1biblu1gr,ii1co11 no l11bi1oml'tr1-
co1, lle10 ,11 ,1currdo de sugrrir ,1 'us neado
rrs qut' l,11 ,1dapten par,1 l,1ohtl'nl1[111 de 1nd1-
c.1dore1 b1bl1nml'tr1rn>, l'\ deL 1r, rrco1.m Im 
lug,ire1 de tr,1ba10 de todos 101 ,1utores. ident1-
l1quen cad,1 autor con su m1t1tuuon 1 h,1g.in 
t1gurar el p.m dl' l.i in1t1lut it111 en un c.1mpo de 
con1ul!,1 1ndrprnd1enll' 

41 Sr' propmw 1uger1r ,1 IP' t'1iilure' dr re1-i;ta' 
uentiiica; quc se ,1d,1ptl'11 ,1 l.11 norm,11 inll'r
n,1c1onale1 p,ua l.1 edic 111n de e\lt' t1po dl' 
puhl1c.1cionr1. mrlu1r Jo, numlircs 1· d1rrn 10-
nes de todo1 los l1rmantt'' ck los tr,1b,110'. 1 
d1s1rihu1r las rr1i1t.i1 que publican rn el m.wnr 
numero dr· hdil1otrr ,1s I' h,i1c1 de d,1101, t,mlu 
locale, rnmo dt• 0110; p,ll'l'': ,l\I t omo en 1.1' 
dl' CM,llll'f lllil'rll,H IO/l,JI, ,J 1111 dl' (P/lSegun 
un,1 111,1\c1r d11u,1on de 111, l1,1bap1' l'll ell,1, 
puhl I! ,1dm 

)1 )e prop!lllr que el !'1iuer1u qui· 'l' e'1,i lit<l,111-
du a r ,1lm p,1r,1 lw er un rt•pertur10 de rcv11t,h 
c1entit1r.ic 1lt'I111( ,i- illl'ru,1mprican,1' 1 l'1,1lu,1r 
l.1 Lal1d,1d uenl111c ,1 d" l'<l,1', st• ,1mp.1re en un 
rn.irw 1nsl1tur 1on,1l 1u1n an,1uo11,1I. c omo poclri.1 
'"'el Pmgr,m1,1 C\TED 

(11 Se µl,111tt•11 la nect'cHlad de un L'1tud1u lt·umu 
p.ua d11e1i.H un ;i;tem,1 d« 1nd1<.1dorC'S m,is 
l'>pPc it1rn1 p,ira ll1t•ro,111H•rir.1 qut' re;pund,1 ,i 

lu1 oh1et11u' de l,1 rit'llL1,1 C'n e'o' fhll'PI 1 
1 ompll'111enle .1Im1nd1r dd1J1c'\ li11ili11111l'lmus. 

~I SP 11e\t,1c11 el hc•1 ho dt• qut' !us 1nd1t.idorr' 
liil1l1onwtrn os lu' or1,1n,1 u11 rnll'cl1rn dl' 
\fl( 111it1~0\ I dm Ul1ll'llt.1l1;t,11, mll'lllf,]\ quc l'' 
olro u1b 111·0 d1lt'H'llit'. qul' dr1wn0Ll' IJ' 
l11111i.H IOlll'' I 111,ir~('lll'\ dt• l'ff(ll dt• d11 ho' 
111dH ,1durt». qu1en lo' 1•111plt«1 rw.1 llllL'I de 
pol1tH ,1 c1t·nl1l1t ,1_ l'or ldnto. L'' 1mpmtanlt· 
rl'1allM qm• 11• tr,1t.i dl' 111d1c ,1dor!'' rwc 1al!',, 
l ll\ ,1 t1,1hd1d,1d t'' 111,l\Of ('11CIC'IH1,1 h,hll d qut• 
l'n ,1pi1t .Jd,1, Ill \,1l1dt•1 d1lll'll' dl' Ullll\ tl'lll,l\ ,] 
otrn' por l'i Pmpll'O dt< d1tl'rc·n1cc 1Plmulu1 dl' 
d1tu>1on cl« re,ult.lrloc. v 1u 1,1lidt•/ t'' m.1vor 
ru,111d11 se aplir,111" p,11,c•1 o gr.rndc•, coht1-
1·01 quL' t urndo 11· co11,1dL·rdn p1·quri101 
grupo .... o 111ri1\ 1duo-. 
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PUBLICACIONES CYTED 
LOS DESAFiOS ETICOS DE LA INVESTIGACION CIENTiFICA Y TECNOLOGICA EN IBEROAMERICA 

Secretaria General del Programa CYTED. Madrid, Espana. 
Mayo 199i. 
223 pp. 

Ponencias y Rflatoria de la Sesion 111 •INTEGRIOAO fTICA OE li\ INVES· 
TIGACION CIENTiFICA> 

Ponencias v Relatoria General de la Sesion IV CONCllJSIONES Y RECO-
MENOACIONES. 

la publicarnin comprende las Ponenrns. Conrlumnes y Recomendac "~ 
nes de la Conferencia C1enlii1ca de la VII Cumbre lheroamerican,1 de lefe, de 
[slado. cl'iebrada en Caralialleda. Venezuela, del a al 1 ll de Oclulire de 199~ v 
cuyo ll'm.1cenlral1e encuenlra rellr1ado r•n el 111ulo de esf,1pubi1cac1011. 

LOS DESAFios tncos 
DE LA INVESTIGACION CIENTiFICA 

YTECNOl.QGICA EN IBEROAllERICA 

Adem1l~ tonl1£1nr doi:. Anc•\o'-
Anexo I Confribuciones emifas a la Conlerencia Cienfifica 
Anern II Relacion de Participantes 
La pre":ienl,H mn e~ una intnr,,inlL' n·lk•xJtlfl i;olm· Li' 1mpHl .Ull l,l" del 

progreso mor.Jl Jrrn!t• ,Jl pro.~rri;o If'( nolo,1.;1t ode ~.1 ~Ol lt·11:1d \ l urn(J uit 1dl'r' 

e~tm aspt•tlm rn l.11meo;\1~.ll1on u1·nt11ic1 
la publ1c.1c 16n ron11ene· 
Presentacion 
Oiscursos del Acto Inaugural de la Conferencia Cienlifica 
Ponencias v Relatoria de la Sesion I •LA BIOETICA EN LA INVESTIGA· 

CION CIENTiFICA Y TECNOLOGICA• 
Ponencias y Relatoria de la Sesilin IJ •PROBLEMAS fTICOS OE LA 

CONSERVACION Y USO OE LA BIODIVERSIOAD• 

lnlere;,lCln< f•n d"1•mer de e11a publ1cat inn prn\lt'n dir1cir1c' ,1 l,1 \t'l ret.ir1.1 
Ct·neral del Progr.1m.1 C\ TEil 1\1en1d.1 rlf' RP"'' (,11111111>\ 4 cHI 1411 M.1drid 
hp.ui.L T t'idono 11411 1/l l 112 I.Ii · 3 lh I q 2'1 F ,l\ 1 i4 t iii\ ~ I Ill t I I I [. 

mad: cvted@.:ieci.t>'.- - nll'dtfuc \LC'" 

REPAIR AND REHABILITATION OF REINFORCED CONCRETE STRUCTURES: THE STATE OF THE ART 
Waller F. Silva Araya. Oladis Troconis de Rincon. Luis Puma· 
rada O'Neill.1Ed11ore11 

NUE\'AS TENDEr\CIAS EN LA REPARACION Y REHABILI· 
TAC ION OE ESTRUCTURAS DE CONCRETO REFORZADO. 
Seminario Internacional, Taller y EXPOCENTR0'97 
ISBN 0·7844·0299-X 
ASCE 199i 
241 pp 

EslJ publlfac1on conl1ene 101 1rab.11os que ioeron 
e1pueslos en el Scmin.rno Ta lier lnlernac1onal relerido. cele
brado en ~\ar.1ca1i>o. \'enezul'i,1. drl 27 de Abril ,11 1 de 
,\\a10 de 1997. ai que a1"11cron 1j(1 p.1n1c1pan1e1de12 
pa1ses. ingenier(J~, contrdt1stas. runoont1rws ~ubernamentJ
le1. pru1esore1, e1tuci1anles e 1n1esl1g.ulore11nl'olucrad01 pn 
el dr~(mollu \ Jpl1L.1u1m cit· 1P( no!o~1.1., en Im tern.ts de 
ci1~1...u..,1vn. 

El e1enlo iue ausp1c1adu por el Progr.1ma CYTED. la 
\.it1on,1I Sm·ncc founa.111on. el («ntro cit E11ud101 fWJ la 
Curri)~1un lll' i,1 Un1\L'f'1d,1d dl' Zul1.1 \'Pl Centru p,Ha i.1 

Looprr.Jc:u:l Ht•mi~ler1c.t rn lml"'•ll~.lc1on v [dmac1on en 
lnl.!enier1,1 v C1t»x1,b ApiKJdas ~Co-Hem1r..1 ell' 1,j Un1\er1i1· 

dao de rul'i.CJ R:lO. El i1hro fu1;1 fl'\ISdOO en ~ll l0!1lf'n1du 

aprolwlo I' publ1c,Jtlu pur ia Anwrn Jn )rn 1c'l1 ol Cl\ 11 [ng1-
nt'er1 i c\SCl I 

T dmb1l'~ 1 onl1er.e l'i ,uniar111 de 101 tr.1ll.110' r1µue11u1 
l.ir.. n~:u1 ~1d,1(icr.. de 1mc~t1'.:t1cinn. proced1m1rntor.. p.u.1 i,1 
rph,1bil1lcH 11rn \' rv1nrz,m11noto lit' l'"trut lur.i' dp tonuelo 

()(•<,ell' Of\ rr;.,n" pLintn'l dt• \ l'lt.l \'en ior.. ddvrC'ntes par~('S. El 
t·\rnttJ t,1mlM1 ll 1.,1r\10 parJ c fl'.Jr un m.iru1Clt'111lL'rl,1mh10 tie 
P\iJl'fll'llli.l\, pO\dl1i1dad\'> de de,Jrrullar WOll'Clo\ COntun· 
t, J'> de 1n\'c~l1 ~.1L-1un, t•\h 1i11L 1t 1n dt' proUut ln~ \' <,er\ 1c 111<, p( )r 

lomp<.1111,1' lm,lil·>i L' irllt'rn,1(1011,1k·~. d1".lcm1ont'<, dl' lo~ 

~rupm p.10 /(Jen:1rK.lr lcrn1~ dL' intcn .. ·~ p,11.i i,f col,11Jora(1011 
in1tirr1,\l HH1.1i. ,N l'nmu prm t'l'r dl' un ml'( .ino~nio dl' tr,in...,
rt'rrnl Id tL·(ll(1iu~1( tl \' uJ1ahor,1L 1<>11 mt~:m,1c1on.1: 

b;,1 publ1CJL l( in fl''iuitJ hrne11c 1os.i p11r.1 tlhe~fll.!.1dme~ 

e 1/l'i.!f'nlPHh. \',l UUl' (H, un c ornpend10 dL'I e~t,JCJO dei ,HIL' \ 

rt·ti 1~ f uturr ~"en '='"rel ,1mr 1u. lr 1, ~um.Tru 1r.. d(• iu~ trt1iJ1l(tl~ t'~idn 
p.i:1:1l,1du'i £•:1 in.L:IE''.> v c~p,1lmi 

l ,1 pubi1l,Ktun ( onl1erH· lu "1/}.u1en;e. 
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Cuntenls 
l\or~shop 
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\\'or•shoµ SummJf)' 1Sparn1h Vm1on1 
Papers 
Corrosion 
Advanced Computational Model for Sacrificial Calho

dic Protection of Tertel Submerged Reinforced Concrete 
Marine Footers 

Alherto Sa~urs. 5.C kr.inc. Fr.inmrn Pre1s11el -,\Jorrno 
Protec1ion Corrosion Mechanisms lnvoll'ed in Repair 

Systems with Surface Coatings on Reinforced Cement 
E. P Jl1m Jnd C Andrade 
Practical Application of Cathodic Protection Systems 

for Reinforcing Steel Substructures in Marine Environment 
/1.in /\. L1s.i. R1xi11e1 C P111H'r'- ~1c l1.1rcl I kc.></er 
Calculation of the Resedual Life of Postensioned 

Tendons Afiected br Chloride Corrosion Based in Corrosion 
Rate Measurements 

( ·\ndr<1cie. C ·\/ori....c ), J S,1rn,1 A. Arte,1~.J 

Rehabilitation of a Oemaged Reinforced Concrete Brid-
ge in a Marine Environment 

II r.1r11111 T Pm'1-lo111•1, 11 t;rn1»1.1. I. ,\/,1r11111'l 

PGRU Bridge: Based on an Electrochemical Diagnosis 
OT dl'f.:inuin. R.i1.iel Fern.ir11/cz. ,\J,1tdde F. 0t' Roml'-

ru. IJ.inil'I Contrew. Cesar \r;~.i. Oh•1cd.i 1\lorori .. 111.~111·1 
),Ille lll'l 

Service Life 

THE STATE OF THE ART 
OF THE REPAIR AND REHABILITATION 
OF REINFORCED CONCRETE STRUCTURES 

•Hiil • '·'"'"'" 
~.lll"' no•.•'··•··~ 
>O.I •.~UO• t -''" 

Thr Siair 
of 1hr Ari 

Condition Assessment and Deterioration Rate Projec· 
lion for Chloride Contaminated Concrete Structures 

\V1ll1.1m H.irlf . .I. k I C't' /or~d (-,11U 

Corrosion Service Liie Model Concrete Structures 
/i1ch.1ul E ~\1·1cr< 
New Materials 
Durability of Fiber Reinforced Plastic tFRP) Rebar; and 

Tendons in AMmsive Environments 
Ha1111(f S.i.ufa1m,1m•s< /,ire~ /ann(111 .. 

New Approach for Tensile of FRP Composites 
Hou~<.im A To111.m11 T Jh,11 [I kurch1 
Slrenglhening of RC Flexural Members with FRP 

Compositrs 
4r11111110 NJrn11. I\ ilh.1m Coli/ 
Use of Inorganic Pol~mer-Fiber Cornposiles ior Repair 
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A Case of Oeterioraton of Concrete Blocks Becau.e of 
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Application of Amhient Vibration Measurements ior 
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( ,lllo> ·\. 1'1.1111. ,\/,111 do A, ( 1'11.i/lu>, l'nllll / F. /iiwri.l 

(,uf1,,f Cc•ril.111d11 
Behavior of Stainless Steels in Concrete 
hdr11 lhlt•/t'rn, Luc a llt'r!Plf/11. f.1li1u Hol1om, lun11n1-
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~tructur.11 Damages (au.rd by Hidden Overloads in a 
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Diagnosis and Repair Procedures 
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Suhject Incle\ 
Author lnde 
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MANUAL DE INSPECCION, EVALUACION Y DIAGNOSTICO DE CORROSION 
EN ESTRUCTURAS DE HORMIGON ARMADO 

DURAR Red Tematica XV.8 Durabilidad de la Armadura - CYTED 
Subprograma XV Corrosion lmpacto ambiental sobre Materiales 
Comite Editorial. Oladis T roccinis de Rincon. Aleida Romero de Carruyo. Cannen Andrade. 
Paulo Helene. Isabel Diaz 

ISBN 980-296·541 ·3 
Abril 1997 
208 pp 

La obra refle1a el esiuerzo realizado por espeoal"\aqle 10pa1ses1bero
amrncanos en la elaborac1on del pre1ente manual que aborda aspectos 
norma11vo1 para el mantenim1en10 de estrutturas de horm1gon armado 

La obra comprrnJe. adem,1s del p11ilogo e 1nlrodumon, se11 cap1iulo1 
qur tratan 1obrr lu1 aspeclos relmonados rnn esta lem.lticJ. Estus son: 

Capifulo I. fundamenlos Generales de Corrosion 
I GrneraliJadrs 
2. Corrosion de la /lrmadura en el Horm1gon 
J. T1pos de Corro11on 
4. Fac\ores que a1ec1an \' desencadenan la corrosion de las arm.iduras 
5. Metodos Jr Pre1enc1on y Protern6n contra la Corrosion. 
b. Vida ut1l v Vida Residual 

Capilulo II Procedimientos de lnspeccicin 
1. Gener.1l1dades 
2. lnspecrnin Prelim1nar 
3. lnspeccion det.illada 

Capitulo Ill [kscripcicin cJt. Metodos de Ensayos 
1. An.ili1is 11s1co-qu1m1cos drl Horm1gun 
2. halumon drl btado de l,1 Arm.1dura 

Capitulo IV Diagnciitico General desde el punto de •ista de Corrosion 
1 GeneralidJdes 
2. B.1ses del D1agn6111rn 
.l. Procedin11enlo General def [)1,i~no;t1cu 

Capitulo V. Prornistico y haluacion de la Vida Residual de la Estructura 
VI. Orientacion para una correcta reparacion y rehabililacion 
1 Gener alidades 
' Proced1m1enlo Cen«r.11 de R1•par.1uon 
3 Alternat1va1 de Rrparmon. 
4. Proced1m1rn10 detall.ido de la Reparmun 

BIBLIOGRAFiA 
GLOSARIO 
NOMENCLATURA 
ANEXO 

En cada cap1tulo y rp1grale h,111ubapart.1do1 qur tr.11an sobrr aspruos 
m.ls especilicos relac ion,1dos con c ada uno de 101 tern.11. 

Par J mayor iniormauon. du1gult' a: Rt'd lheroamenc ana de Corrosion en 
Eslructuras de Concreto /lrmado IDURARI. Ductor.1 Olad11 T rot6nis <le 
Rincon. Coordinadora lnlern,1Cional de la Red. Duerlora dt'I Centro de Eslu· 
dios de Corrosain. Facultad de lnge111ena. Uni1Prs1dad de Zul1a. /lvenida 
Goapra. Apartadu Postal 10.482. Es1.1do de Zuli,1. Venezuela. Telt'lono 
158611512197 Fax (58.611525i32/5985D 

TEMAS EN TECNOLOGiA DE ALIMENTOS. VOLUMEN I 
Red lheroamericana de Propiedades fisicas de Alimentos Relevantes para el Diseiio Industrial 
!RIPFADJ) 
CYTED 

Jose Miguel Aguilera (Editor! 
lnstituto Polilecnico Nacion.ii 
Mexico, 1997 
ISBN 970· 18·0934·3 
B7pp 

La tecnolo~i.1 de al1menlo1 consl1tu1e un are.1 drl rnnoumwnlo mu1· 1mporl.rnle en Lal1-
nu.1me11ca. En1re la1 razones para la preem1nenw del Jrea de11ac.rn: l,11r.i1cendrnrn de la agn
' ullura 1· dei proce<.im1en10 p11nw10 de productos agropecu.mo1 en la econum1a de p.iises de 
,,J rei.;1on; la urgenoa por conlar lon ai1mentos en cant1dad r cal1d.1d ~u11c1enle para hacrr tren-

1c a los reque11m1entos nut11c1onales creCJentes de la poblJc1on. en part1Cul.ir pJra los grupos 
:1J1 vulner.1ble1, la neces1dad de preser\'Jr al1mentos en cond1c1ones cl1ma
.ca1 adversas, que por a1cna1 JI mundo desarrollado no 1e invcst1gan; l,1 

:ran VJnedad de m,Jferias pnmas aulOCIOnJ\, rnm1das elnKJI V prucesa-
111cnlus milen.mo1 que Jguard.rn una re<;puesta 1ecnolog1ca para hacer tren· 
c• ,11 moclenismo: la premura parJ dJr mavor mayor agregado a las e'por. 
,1( 1ones a~roprcu,mJs ~, marit1mas; ja releh1nc1a en los mercados mund1a
"\ de prudullo\ ag11t01Js de la region I por ull1mo, IJ crec1ente 
"Cn1i1cacitin de la al1mcntmon en lo1 gr.111de1 C«nlro1 urbanos 

El lihroes 1ruto de la e'perienc1a academ1Ca y prule'lonJI de un d1stin
u1do ,rupo de c1ent1i1cos 1 prutesores de Argenlina, Chile. EspaiiJ. Me\1-
u 1· L;ru,uay, asou.1do1 al estuerzo emprrnd1do por el ProgramJ CYTED 
n maleri,1de1ecnolog1J de al1mentos e 1nleres,ulo en 1ransm11u a lus 1ove· 
'" e1tud1ante1. tecn1co1 I' protes1011.1le1 relac1onado1 con los temas de la 
, 111·1dad del agua, la1 nuevas o renovadas lecn1Cas de conser.ac1on. la 
1turJ v las prop1edades ti11cas de las alimenlos. qur en con1unto nos acer
an a nuevos en1oques de la tecnologia v la ingenieriJ de 101 .ilimenros. 
·1 esta publ1carnin cuva coord1nauon de tern.ii. rem1on 1 ed1uon han 
,:ado,, cargo del Dottor Joie Miguel c\guiler.1. aparec en 101 tr.111,1101 de 

es pee ialistas 1b<>roamenc a nos muy reconm 1do1 inll'rn,monalmente en 101 d11·ersos c ampos dr 
la tecnologia clr alimrnlus 

El contenido de la puhl1canon es rl 11gu1rnfp· 
Prologo 

Etlen P.1wla Ar1.11 IA1e11col 
Actividad del Agua. Conceplo y aplicacion en alimentos con alto conlenido de humedad 

forge We/Ii Ch.)' Field \'erg,1ra B. 1Ak•11co1 
Presel\lacion I 
Alimentos consel\lados por factores combinados 

5trl/J Alam Alzamora 1Ar.~rllllll.JI 
Presrrvacicin II 
Almosferas controladas y modificadas 

/osr Manuel di•/ \'a/le 1 .\1.ina Teresa Palma/( /11/«i 

Presewacion Ill 
Congelacion de alimenlos 

Noemi[. Z,mtzk) tArgrnlllla! 

Fritura de Alimenlos 
/u.1t> M1µuel Aµuilcra 1Chilci 

Propiedades fisicas I 
Reologia de solidos y te,tura 

fil'lfd Costell. Su«11u M F1vm,1n 1 [w, Oor.1111f,p,11i.i.I 

Propiedades Fisicas II 
Oplicas y color 

Carlm C,1/10 \ ltm Dur.in 1fsp.iri.i1 
Propiedades Fisicas Ill 
Caraclerizacicin de alimenlos en pol•o 

Gusl,110 V Barbma Cano•J'. Huml~'rlo \'e·'" Mm ,uJn 1 fnrrq11r Urte

~J R11 JS IA lt'11co1 
Para mayor inlorm,1rn)n. dir1gir1e .ii IJrn lor l•M Miguel Agu1b.1, Coor

dinador lnlernauona I dt• la Red RIPFA[)L lete dl·I Dep.11lamenlo de lnge
nirri,1 Quim1ta Ponl1t111a Uni;er11d.11I (ait'1l11 a de Chile. Vicuna M.Kkrn
na 4P,(J(l. C.11ill.11011. Sant1,1gn 22, Clulr. lf-ldono lih21112 23 71 Arn'\o 
425h. F.ix:t5h211i8i, 18 (ll-E-m.111 2411l~1'h1uc1a 'I 
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PRINCIPALES INDICADORES DE CIENCIA Y TECNOLOGiA 

IBEROAMERICANOS / INTERAMERICANOS. 1990 - 19% 

Red lberoamcricana de lndicadores de Ciencia y Tecnologfa PKINCIPA!.ES 
INDICADORES Df. 

El hecho de que los 1ndicadore< cu,1n111a11vos no ronlaron con un n11l'I dt' 

Programa lberoamericano de Ciencia y T ecnologia para el Desarrollo (CYTEDl CIENCIA y 

TECNOl.{)(;IA 

respuesla un11orl11t' se debe a que se soholo a 101 paises que lo" ah""' retefl· 
dos al gasloiueran desglosJdos en ltmoon delos corn:eplosde acl1>1dar!~< oen-
11l1cas v 1ecnolog1Ca~ ACT1e11west1gaoon ~- des.irrollo e>p11mental 1l+LJ1 En 
el relevam1en10 reahzado en 1q9h por la RICYT. no eslaba presente la intro
ducc1on de pJrJmelrus "nculados al concepl10 de ACT 

Organizacion de los Eslados Americanos (OEAJ 

Buenos Aires, Argentina 
Febrero 1998 
ISSN 0329-4838 
239 pp 

El mlorlllC' consla de Ires partes En la p11mera se prl"enla unJ dempuon de 
la 1magen de la uem 1a v la lecnol0):1a en America Latina lal corno surge de la intor
maoun oblemda v se anal1zan cunceplual111C'nle los 111d1tadore<i l('lecrnmado, 

Esle mlorme iue realizado en base a la respuesla bnndada por los paises al 
requerim1ento de 1997. En algunos CJSOS, debido a la iaha de 111iormarnin mas 
rec1enles. se han lomado en cons1deracion los dalos surgidos del requerim1en-

La segunda parte 11ene como ob1elo perm11ir el anahs1s de la lntormanon 
de cada pa1s por separado. Se resenan para cada pa is 101 rasgos p11nc1paies del 
1111ema 1ml1luc1onal de uenc1a v lern1ologog1a en base a cmto puntos I' 
Eslruelura 1ns111uc10nal, 21 Marco legal; J1 lns11tul10nt» qur eiet utan l+D; 111111-

luuones que real1zan serv1nos rienlii1ros v 1ernolog1tos: 5i fla101 del organ1'· 
mo nac1onal de cienrn \' lernolog1a. A eslo se sum.1 la presen1auon de 10 111d1-
cadores cuanl1lal1101. 

to de 1996. los clalos han s1do presentados µor los Organ11mos Naoonales de C1enrn \' Tecno· 
logia. El d11eno de los 1nstrumen1os v la eslruclura del presenle 11aba10. son trulos de la1 rern
mendauones surg1das de los lalleres metodolog1cus de la RICYT. Se han lomado en cuenla, 
p.1~1cularmente, las pau1a1 del Manu,11 de frasrati de la OCDE v las rnnclusiones de una reunion 
preparatoriJ reahzada en Sao Paulo, Brasil, a fines de 1 g9b, ausp1c1ad,1 por el M1n111er10 de C1en
rn v Tecnolog1a de Brasil. 

La lercera parte presenlJ estos ind1caclores en lorma comµJrJlllJ para el con1unlo dt> 
pJ1SP5. 

Para mavor 1niormac1on, dir1girse al Do<lor Mario Albornoz. Coorcl111ador ln1ernauonal 
de l.1 Red RIC\'T. ln1t11u10 de Es1ud101 Soc1ales de la (1enc1,11 la lecnologi,1. lin1ver11d.id de 
Quilme1. Crupo REDES A.C · R11ada>1a 235R. 6'' P110 1014 Buenos Aire> ~rgen1111a lm•
lax 15411'15182 21/2431 E·mail:fll\l@rini«duar 

I SEMINARIO INTERNACIONAL SOBRE MEJORAMIENTO Y REORDENAMIENTO 
DE ASENTAMIENTOS URBANOS PRECARIOS MEJORHAB 

Pro)·ecto XIV. 4 CYTED. 
Caracas, 1997 
367 pp 

la publ1carnin ha sido realizada ba10 la coordmarnin 
del Com1te Organizador del Sem111ar10 y con11ene los le,tos 
de las conierencias y los 1raba1os aprobados por d1tho Com1-
1e y presentados dur ante el Sem111a110. 

Ei conten1do de la publ1cacicin es el s1gu1enle: 
CONHRENCIAS 
• CONSORCIO CA TUCHE 
lose \'1rruoso. CesJr .llartin, ,\l,irv Glona 01110 i\'ene

zut'ia1 
• Hacia la generacitin de politicas populares aulogene

ratorias de rehabilitacion edilicia en la ciudad de Buenos 
Aires. 2 Casos: Cooperativas San Telma y la Union, y 1 Orga· 
nizacicin: El Mo•imienlo de Ocupantes e lnquilinos. 

,\el/or le11el21Argen/1na1 
• Mejoras Urbanas, Alternalvas y Ciudadania 
l'.wlo Eriu,mlo Fon<t>t.1 de Campos 18r.1SJf, 
· /\uto-Gesticin y T ecnologia 
Alr1anner 51'oe1\ama~ut11Bw1/' 
• Convenios de Programacion para el Mejoramiento 

Integral del Habitat 
l,~n.lLIO Can,1ir<:- Alo/ma 1Chiil'J 
· /\cciones Gubernamentales en el Mejoramienlo ' 

Reordenamiento de Asenlamientos Urbanos Precarios. la 
experiencia de dos programas chilenos. 

Ru/Jen Patnoo Sepu/1ed.1 Ocampo 1Chile1 
• Los >\ctores de la Rehabililacion de espacios urbanos 

deleriorados. 
An.i Su~we' IChJlr; 
• Rescale de rnnas precarias para la ciudad 
l\1c.1r.lo .\lutroni ,uruguai I 
• Mejoramiento integral de los barrios a Imes de la 

auto;;eslicin 
/u,e11n.1 Baldo :\1 .ila. Fedrncu I Jilanut'l·a liwidr 'I t'lll'· 

zue/a, 
· Ternolo~ias no convencionales aplicadas a la infra· 

e1lruclura fisica de los asentamientos urbanos en zonas 
prrcMias 

L-.nnwn \.1nt'' Al 1~t·netut'iiJ1 

TRABAIOS 
- Paneles aislantes de concreto armado, como elemen· 

las portanles de cierre para casas de inleres social. 
Alexandra Arau10 Bertmi. EIO\ Ferraz MJc/Jado /un1or 

1Brasil1 
• Del Urbanismo de Centro al Urbanismo de Borde 
Helen Barroso, Franrnco Muitie/e; )' Ara>J Latchmi.in 

1Bra11ll 
• Politica Habitacional en Municipio Carente: Franco 

da Rocha 
hi. AlberllnJ, /. CJn·alho, Luca; Fehr 1Bra;i/1 
• Concreto con Agregado Grueso Reciclado de residuos 

de concreto, un nuevo material de construccicin para 
romponenles habitacionales de inleres social. 

Machddo lumor, flov FerrJz IBrasill 
• Aspeclos tecnologicos para la produccion de concre· 

tos de allo rendimienlo. Un medio para la calificacion de un 
equipo de allo rendimiento. 

letterson BL L1001JO, Isac lose da 51/\J. Alwso Bw d« 
,\tefo I Rra11f. 

· El enroirado incorporable a los elementos estructura· 
les de concrelo armado, como una allernali~a a los sislemas 
de encofrado tradicionales. 

/eller;on Bl. l1borw. /sJc /ose da Silla. Ah11so Braz dt' 
,lido, ,\fr.sire Ru1 Ferr.iz de Almeul.1 Pr,11/0 ,\IJ''""' ilir,i11i1 

• La produccicin de prefabricados livianos, mediante 
secado termico tvaporl bajo presion almosierica, destinados 
a elemrntos eslruclurales. 

letrerson BL l1iJono. /sJc /o1e t!a 5Z1il ,1. Alu1'o 81a1 de 
.\teio 1HrJ~d.1 

• Evaluacicin del rendimiento de sistemas constructivos 
innovadores: Estudio de caso. 

Fab1,ina Lopes de Oi11M,1. c\ntnmn Ahreu Fdho i/ir,1q/1 
• Uso de reveslimienlos resistentes de concreto arma· 

do en la rehabilitacicin de conslrucciones de mamposte· 
ria. 

Fl1/nan,1 Lo1 1c, dr 01',H)u,1. fo.in Benro de /-iirn,111Hr.iq/ 1 

• Residuos de construccicin v demolicion, una fuente 
auxiliar de agregados gruesos pa;a cuncretos estruclurales 
de baja resistencia. 

,\J.n lwlo /tm1e1 EIO\ Frrr.u. lut J.JIJO Al. L.11tnz.1 
1Hra-il· 

- Aplicacicin de 
tecnicas de texturiza· 
cicin r coloracion de 
mezclas y concretos 
en la rehabilitacicin 
de habilaciones. 

Osnr Pellegrino 
FerreJ(a, /o,io Bento de 
H.uw 1Rra<il1 

• Aplicaciones de 
resina poliurelana de 
origen vegetal para 
cobertura de losas. 

O<m Pellepmo Ferreira. FranrNo ·\rl!hur d.i .11/u 
Yf( (h1a !Brasil! 

• Dimensiones del conjunlo habitacional y la segrega· 
cion espacial 

Edu,urlo F'u.1 Prrr,ra Come' le.inrtrode < )/,\ eua ~Br,1~i/ 1 

• Genesis y consolidacicin: Hacia una lipificacicin del 
espacio publico ahierto. Caso de Estudio: Barrios •23 de 
Marzo v Virgen del Carmen•, Parroquia ldelfonso Vasquez, 
Maracaibo. 

Tomj; Pt•rez I aleullos Ce;.ir Ci-ir//,ino 1\ t'nt'lilela• 
• Una experiencia de mejoras y reorgani1acicin del area 

periurbana. 
,\l,Jrn" I.~- 5,w1.1oa. Lu:z R ,\fmae< 1/ir,1;1/, 
• Empleo de agregados obtenidos de escombros en la 

conslruccion de una •i1ienda economica. 
Andre< Fwirnw Urrutia Rorln~u<'l 11 enr?uel.11 
• Satisiaccicin Residencial en •i•iendas unifamiliares de 

area reducida 
F.1/110/,1 Vl\il~ ()'.-tar Al11rr)' 1\ t'lll'/!Jt'f,11 

· Condiciones para un Provecto de /\uloconslruccicin 
comunilaria de vi\ ienclas drri1·aciones de una e•periencia 
con un grupo de familias damnificadas. 

h1/1rr \ \·1rsen1drl 'I rnrnir/.1 · 
Par,1m(1\nr1n1nrm.H 1n11. d111~H'i' ,ii !l1H 1(1r P.rnlo ~du,ir

do Fnn .... 1•<.1 d1 1 C1111pu ... , kit' rlel Prm t't :o \l\'.4- ·\BC r ·\1,,<,,( I 

! 1.1~:10 Hr,1~dt%1 dr Cmu'nl11 Pmll,111d ·\1t•n11i,1 /nm•' 1!•· 

11111·<'11.1 7h- l,iqu.rn·. 11; \4~-'1112 '·'" P,lllln l\r.isd Telr111-
no: 1i-, ll12h8i111hl1"1'""112i1 IH4 F,1, 1ii.ll1 n, 
(!~)Ji- f-m,1d: 1wh \!t•dj!'lf,H 1,d.tom hr 



RIEPSA. RED IBEROAMERICANA DE EVALUACION DE LAS PROPIEDADES SENSORIALES DE LOS ALIMENTOS. 
INFORME DE ACTIVIDADES 1996 

Emma Willing de Penna, Coordinadora Internacional 
S.lntiago, Chile, Marzo 199i 
134 pp 

I TALLER INTERNACIONAL DE LA RED CUBANA DE 
EVALUACION DE LAS PROPIEDADES SENSORIALES DE 
LOS ALIMENTOS 
Esperanza Zamora U. Coordinadora Nacional RIEPSA Cuba 
La Haban.i, Cuba, Marzo 1997 

39 pp 
Subprograma XI Tratamienlo y Conservacion de Alimenlos 
CYTED 

Amb," puhlica,1ones rnrresponden a un.1 d1• la1 ,][\1-
v1dadc1 del )ulJprogramd \I. fratam1ento v Conser\'Jllon de Alimen\01, la Red RIEPSA, que 
cu en ta run 31 b centros asouados dist11bu1dos en 1odo1 los pa11e1 de la Reguin lberoameri
cJna 

En la primPra de la1 publ1Cac1one1 se presentJ el lntorme Anual 1 g9b de la Red que conl1l'
ne la mtorn1,JC1on relerid.i a las Reuniones de coordmarnin RIEl''.>A. cur<os d1ct,1J01, 11aies de 
coorclmacion. estad1as de 1nve11igmon, reuniones de coord1narnin, director1n de ent1dade1 
copatroc1nadora1. ,1ct1v1dade1 de di;ulg.mon Tamb1en 11gura la mtormauon sohre la RPuni1in 
lnlernac1on,1I de Coord111adore1. programa v acta: a11 como. ias act1v1dade1 rcaiil.idas por los 
pa1se1 que mtegran la Red: Argentina. Boi1v1a. Bwtl. Colombia. Custa R1Ca. Cuba. Chile, Ecu,1-
dor .. El Salvador., Espaiia. Guatemala, Mexico. Nicaragua, Panamj. Paragua1. Peru. Portugal, 
Republ1ca Dom1mcan.1, Uruguav y Venezuela. Tamb1en se incluve un Director10 de Coord1-
nadores r-.JCJonales. Programa de Act1v1dades 1997. Relatorio Tecn1co de ,5E,'JSIBER'%- I 
S1mposio lbero.1mericano de An.il1sis SPnsonal • realtzado en Campinas. Sao Paulo. Brasil, del 
30 de lunio al J de Julio <le 1997 \'coma anexos la mtormac1on sabre curses. talleres. bolet1· 
nes, etc. aue aparecen en esta publ1cac16n. 

En la segunda publ1cJC1on se rresenta una monograt1a rnrre1µond1ente a IOI an.1b del I 
T.1ller lnternac1onal de baluarnin '.lenson.1J. celebrado en La Habana. Cuba. el 20 de Marzo 
de 19% dentro del marco de CICT AV. 

La recopilmon de las conierenc1as y <le las trab,11os presentado1 en iorma de poster, corres
µonde al traba10 de la Coordmadora Nacional de la Red en Cuba. Proiesora Esperanza Zamo
ra, del lnstituto de lnvest1gac1ones de la lndu;tr1J Altment1c1a. 

El rnntenido de la publicaci6n e1 el 11gull•nte 
CONFERENCIAS 

· RIEPSA. Logros y perspectivas luturas. 
f Witting de PennJ 
· Des.irrollo de la haluacion Sensorial en Cub.i 
f.lamora 
·La estadistica en el desarrollo de La hillu.icitin Sensori.il. 
I. Rodrt£uez 

ACTIVIDAD CENTRAL DEL DIES 
· Reseii.i hislcirica, presente y luturo de la Evaluacicin 

Sensorial 
L. C.1st11/o 
. Adu.ilizacion de metodologias de Evaluacitin Sensorial 
L. Ca1t1llo 

TRABAJOS EN POSTERS EN CICT A \' 
Aceptabilidad del yogurth de soya 
Adiestramiento de evaluadores para cambios de color 
Ccimo determinar expectativas de aceptacion y preferencias 
Comparacion de evaluacion de dos rones cubanos 
Analisis descriptivo cuantitalivo en conservacicin en diferentes envases 
Caracterizacion sensorial de pl.llano Burro cv.crem.i 
Esiudio organoletico del sabor carne en pasta 
Evaluacicin de atribut~ y delectm del sabor de vinos mexicanm 
Formacion de catadores para evaluacitin de textura de alimentos 
Aceptacicin de lomitos en conser1·a 
Sabor y texturil en algunas variedades de queso 
Caracteristicas sensoriales y composicicin quimiu de rones 
Verificacion de juem 
Guia general para adiestramiento de evaluadores de rones cubanos 
Control de calidad sensorial de liguras baii.idas en chocolate 
Vocabulario para tipilicacion de vinos mexicanos 
Optimizacicin de alimentos para la tercera edad. 

Para mayor mtorm,1non, dirigirse a la Doctor a Emma Wilting <le Penna. Coordinauura Inter
nacional de la Red RIEPSA. Facultad de C1enuas Quimifas y F.irm.in•utica1 Un1vm1dad de 
Chik. Vicuiia Madenna 20. Casilla 233 Santi.1go. Chile. Teldono: 156.21 2n 82 27 
Fax: t5b.2i 222 79 00 

PROYECTO X.1 
BUSQUEDA DE PRINCIPIOS BIOACTIVOS EN PLANTAS DE LA REGION. INFORME FINAL 

Subprograma X Quimica Fina Farmaceutica 
CYTED 

Se han Piertu.ido 26 publtcar1ones cientii1ras. 56 l'onrnws en< ongresos 
nent1l1rns, 211 tes11 de postgrado v 7J te11na1. 

EntrP los 111(1" 1mpnrtdnles lo~rm de! Provettn ~P pueden Sl'f1,1l,1r IJ CCK>jlt'
r,H ion logrdda enlr(' ,grupo-. de 1me.,11gadores, rnt1d.1dt·~ nJuon.1Je, e 1ntPrnJJunio 1997 

232pp 

La pubi1cmon incluve un compend10 ck• lo que tue la tra1·eL1oria dei 
·'rcJ1Ccto J t1a1·e1 de su real1zac1on. cuya JetJtura 1nternac1on,1l estu10 a carg11 
ic·I Doctor R(Jiierto Pinzon de la Unwmidad Nac1onal de Colombia. En ella se 
,-,o:an los ob1et1101, la metodolog1a 1egu1da. los grupo1e1nve1tu:.1dores par11-
1pan1e,_ las act1v1dades real1zadas y los logrus otitenidus en el Provello Se 
"!Juntao ,idem.ii, a1~unas cir las publtcac1ones real1zarla1, pn l,1s cu.1ie> pocden 
Jbser\Jrq· Im re)ultadm oe IJs. 1me':lllgac1ont>" erectuaJJ-, 

I ' ..... -";' 
r --'·"'-~~~ 

.it...i_l,l·-.\~\· .. ~11.1 
!"' •• • .,.:. .._''.~JJ~•JJ· .,1.J-_ii.;..."'\tH•.~ 
t .. ( .. ~!..'.,V'U''.4.~V:Ji.'·JL...~·· 
r•.O.·"·...-~;'..U.'A 

·1 r1011alp1; la part1r 1par 1011 di' los grupm en programas d1• la Urnon Euro1wa. 
dr•ntro dPl i'rogram.1 Al FA a traw1 de la Red RELAPLAMED en l,1 que part1r 1-
pan 1r11 grupos dcl Pru\'ct"lo v dos dr la UE tlt,1lia y Portug,1li, ru1a .llt1;id,1d 
1mr 1.il !'1 la real1zacion de progr.imas de u0ltorado y posteriormente llevar.in a 
calm pt0\'l'Lto1 dr m\'l'1t1gauon con1unto1. 

i En ruanto a la ,JCr 1r>rws de tormauon v prrtecc1on.rn11ento, '"ha dado 

J . •.;)~.".!>-t>4:l. •,"!.f\,. ... ·" j 
e~pff1.il 1mpor1,1rn 1,1 Jl ,1prrnrl1z.i1e dP nue\.J'.1- tt:'cn1LJS por pJrll' de los invr..,
l1g,1dori•1\lnr11l,1do1 al l'rll\l'Clo. a travrs di' ull r,11010 programa de movil1-

j cl.id di' u1•11ti11ros \ ,11111wt1r 1p.1uon Pn 1.1ll1'fes progranwlo1 por Pl Subpr" 
En ei Prm·rc:(J han prir11c1p.100 2u grupos~ dL· 1n\.r,t1g,H 1un con ~4h 1n\'l'':lii· 

.iourrs de in111:ur 111nes rie 11 pa1ses Ar~entin.1. Buh1a Chile. Columl11a. C o<IJ 

; 
I.--· 

,;ca. Ecuador, E1pana. Gualema;a P.rnam,i. Peru v Portugal Se ii,in e11ud1auo 238 esprrn·s " 
'' que se les realiz.iron en1.wo1 de ac:111dad b1oi6g1ca 1· un rnlwJo qu1m1co Con 101 rrsul:,1-

.. 1, cte ios ensavus prel1mmare1 se .. 1delantaron 111\'est1gauone1 ma' prutund.11 ron .1lgun<l1 <I« 
" e11ieues «1tud1acia1 '.le 11enen 101 resultadus de )f,8 prueb.11 de ,l(t1v1dad lm>lu~1c,J. DP l,b 
i,inta1 estud1ada1 se han a11iado v carJcterizado Ii) compuestos conoudo11 1 i r ompul"t111 
Je1os a 10, cua1e11c 1e1 realtzan en la actualidad prud1.11 para delermin,H po11bies .ict1111J,1-

,_., tarrnJt oio.:1ca-. 

AUualnwnte, sr entucntra en trjmd1' una p.1tcn!e ~ohre un e\trJcto vr1..;rLil Lon p<J..,1hi-,· 
.. :111dad en aigunas a1emoncs relac1onad,11 rnn el SID.-\. Los trab.i11J1 iueron realtz,1do1 con1u11· 
1menle pur grupOI de 1nve1t1~adure1 de la l,1111ersirL1d de Buenos Aires 1Arg«nt1na1 1 de- la 
ni1ers1dad cie Navarra 1[11wia, 

.1 gr,rn1,1 \' Prl olro.., ( on,ulPr.1il1J-. dt• 1n!Prt~., p.ir.1 \U rormanon ~'/U rwrh'(C1on.l· 

n]l('nto En «11« 11·nt1d11. Jtl r u•nt1t1tos d1• l l 1»HS«S Ii.in elrctu.1do lr.1h,11111 l'n 
trn1ro ... dt' 1me\t1L'.;1uon dP lo' grupm p.ul1l 1p,1ntf'1, pn p/ Prnvrtlo, tun un.1 dur.llion med1.1 
dt> ~() rm•1,r.., En lo ... tallPrt''· m.11. dt• 1 St) Hl\t"•11g,1dorps part1uparon en lo' 20 orgdn11,1do ... 
por l'i ~uhprogr .1m,\. 

l111rrsult,1d11111• cncuentran fl'>«i1,1d111 "" 101 allt»os re1pect11os qu« conl1e11e la publt-
(JL!Ull 

AfJprn,1-. ch 1 1(1-. rp1.,ult.Hli11, rt'f{'r1<h1 ... , o~rr 1\ J•1l'.rlJ'- 1,p rel1errn .1 l,1 pUPS!J en mM( ha dt'l Proypc · 
to\ 2 '-Silll«111 de ,\lobul.1, B10.11111,h •\n.ilog.i1 de P1odur 101 Natur,1h Ul' Origen lberoa
nwm ,Jn(), cli (_llJI Pl Pruvr•( to\ 1 h.1 .1por1.1du lo-. f('"Ul!.1do-,. de SU.., lnVP\11~.iuonc~ 

P,ir,1 marnr 1nlormac11!11. dirigir1r al Do, tor Rolll'rtil Pinzon. Dcpartamelllo dl· Farmarn 
l,n11l'rsid.id i\,]( 1onal de• Coloml11,1 Apartado 14.4411. Bogot,\, (olomh1a Telrlono 
1 i ~ .1 , 11is 7 5 i 11 s 1 21 ri •. r .1, r; ~ 11 2 2: ; 1 111 / 2111 ~H Ro 
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NOMBRAMIENTOS Y DISTINCIONES CYTED 
JOSE ANTONIO CORDERO, 
NUEVO SECRETARIO GENERAL 
DEL PROGRAMA CYTED 

labor ha sido muy fructifera en los resultados 
obtenidos, en l;:i generacion de diversas acti
vidades de l+D y en la coniormacion de un 
amplio equipo de investigadores iberoameri
canos que participan en dichas actividades. 

El nuevo Sccretario Genera I asume el 
cargo en un momento muy especial en 
CYTED, con una nuev;:i configuracion en su 
estructura y orient;:icion pragmatica acorde 
con los cambios que han experimentado los 
divcrsos Sistemas Nacionalcs de Cienci;:i y 
Tecnologfa de Jberoamerica. En ese sentido, 
su ;:implia experiencia y vocacion de traba10 
desea volcarlos en esta tarea de potenciar un 
mejor y mayor aprovechamienlo de los innu
merables beneficios que aporta cl CYTED a la 
comunidad cientffica y tecnologica de la 

r!:'N la XV Asamblea General Extraordinaria 
tJ;;;;. del Programa CYTED, celebrada en 
Madrid, Espana, los dias 3 y 4 de )unio de 
1998, ha sido propuesto el Doctor Jose Anto
nio Cordero Martin, como Secretario General, 
en sustitucion de D. Horacio Dfaz del Barco. 
El Doctor Cordero ha desarrollado una ;:implia 
y reconocida trayectoria en el campo de la 
investigacion y desarrollo, tanto como Direc
tor del lnstituto de Automatica Industrial del 
Consejo Superior de lnvestigaciones Cientffi
cas de EspJiiJ, como Coordinador Internacio
nal del Subprograma VII Electronica e lnior
matica Aplicadas de CYTED, en el que su region ibcroamericana. D. Jose Antonio Cordero. 

CONDECORACION OTORGADA A PAULINO ANDREU, 
COORDINADOR INTERNACIONAL CYTED 

f::'L Doctor Paulino Andreu, Coordinador Internacional del Subprograma V «Catalisis y 
(.:;. Adsorbentes» del Programa CYTED ha recibido del Senor Presidente de la Republica de 
Venezuela, Doctor Rafael Caldera, la imposicion de J;:i Orden Fr;:incisco de Miranda en su 
Tercera Clase, en reconocimiento a su meritoria labor en pro de J;:i construccion y puesta en 
marcha de la Planta Productora de Derivados Sanguineos. El acto de imposicion luvo lugar 
el 19 de Mayo de 1998 durante la presentacion e inauguracion de la Planta. 

Di cha imposicion representa un reconocimiento a su gran labor como cientffico y por sus 111111-- . 
invalorables aportes a la investigaci6n y dcsarrollo en Venezuela. Nucstras ielicilaciones y M.. 
reconocimiento por la fructifera gestion que realiza al irente del Subprograma. fY11 

DESIGNACION DE JOAO CARLOS 
LOPES DE MELO BORGES, COMO 
SECRETARIO ADJUNTO 1998 DEL 
PROGRAMA CYTED 

~- Jo,'io Carlos Lopes de 1\1elo de Borges, 
~ destacado miembro clcl lnstituto de 
lnvestigac,:,1o Cientifica Tropical, llCT, de 
Portugal, ha sido de~ignado como Sccretario 
Acljunto 199B clel Programa CYTED. Liccn
ciado en Economi,i, con una Macstri,1 en 
Des;mollo v Cooperacion Internacional y 
Especializacion en Gestion de C1encia v 
Tecnologia, realizacl,1, en Portugal. pmee 
una amplia experiencia en la gestion de 
provectos, >ervicos. inlorm,icion. inrorm.:iti
ca, pol1ticas de cooperacion econom1ca con 
Alr1ca v la Comuniclacl Europea, iormulacion 
v ge,ticin de provectos. etc. Su e<mera prote
sion,11 la ha desarrolladu en el lnstituto de 

D. Paulino Andreu. 

Apoio ao Retorno cle Nacionais llARN), lnsti- r. ----·-··

tuto de lnvestigac,:jo Cientifica Tropical illCTJ 
y el Gabinete para as Comunidades Euro
peias do Minist<'rio do Equ1pamento, Plane.i
men to e Administrac,:jo do Territorio 
1MEPATJ, desempetianclo en cada uno de 
ellos importantes cargm. 

Su concurso y Jportes como Secretario 
Adjunto scr,in mu~· valiosu; en la preparaciim 
de la proxima Coniewncia C1entifica de l,i VIII 
Cumbre lberoamer1c,111,1 de leles de Estado y 
de GobiL'rno, a lle\'<me a cabo en Porto, Portu
g,11, Im d1<1s 21 y 22 ciP Septiembre de 1998, 
cuvo tema central es «Ciencia Global e lnte· 
resses locais/Ciencia Glob,1/ e lntereses loca· 
/es». La org,1nizacion de la Conierc1icia csta a 
cargo cir la Secretaria Gener,11 del l'rogram,1 
CYTED y clel lnstituto de Cooperac;Zto Cientiii
CJ e Tecnologica Internacional , ICCTI, de 
Portug,11. D. Jo.in Melo Borges. 
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c,QUE ES EL PROGRAMA CYTED? 
El Programa Jberoamericano de Ciencia y Tecnologia para el Desa

rrollo (CYTED) es un programa internacional y multilateral, rreado 
en 1984, mediante un Acuerdo Marco intennstituciunal entre los 21 
pdise'> de habla espa1iuld y purtuguesa de unu y utru ladu del Atljnti
co. En CYTED participan adem..is como Organismos Observadures, el 
Banco lntcramcricano de Des,1rrollo, la Comirnin Econ6mica para 
America Latin,1 de Nac1ones Unidas, la Organizacion de Nauones 
Unid,1s para la Educaci6n, l,1 Cienci,1 v la Cultur,1 v la Org,rnizaci1in de 
Estado> Amencanos. CYTED prctende ser un 1nstrumento pdra iacilit.ir 
el desarrollo tecnol6gico v la 1nnovacion, med1ante la coorclmac16n de 
lus recursos cxistentes y la coo1wrac16n entre Un1versid,1des. Centros 
de lnvestigac1on y Desarrollo v Empres,1s 1nnovadoras de la Regi6n 
lbero.1menc,ina. Constituye un med10 par.1 promover l,1 modernizaci6n 
productiv,1 y la me1ora de l,1 c.ilidacl de vid,1 de los paises 1bero,1meri
canos v actua, adiciona/mente. como puente para la Cooper.icicin entre 
Amcric.i L,1tina y Europ,1. 

Sus objet1vos son el tomento de la coopcracion en el cdmpo de la 
invcstigac16n aplicada y el desarrollo tecnol6gico para la obtenci1!n de 
resultados cientff1cos y tccnol6g1cos transieribles a los sistemas produc
t1vos y las politic.is sociales de los paises ibcroamericanos. Part1cipan 
grupos de investigacicin, c1entiiicos y tecn61ogos de Universidades, 
Centros de l+D v de Empresas mnov.idoras de los paises s1gnatarios de 
CYTED. La organizaci6n y gesti6n de/ Programa corresponde a un 
modelo organ1zat1vo descentralizado, con una clara distinci6n cntre el 
marco politico o 111st1tuc1onal, rcprescntado por Im Org,rn1smos Signa
t.irios de CYTED, y el mJrco tecn1co o iunc1onJ/, constitu1do por los 

CoordinJdores lntPrnJcionale., de Sui>programao;. h1st1· un.1 St>crPlari,1 
General que coordin,1 y gestion.1 gloi>,1lmentc p/ Progr,rn1,i. L,1 d1rl'L
ri<''n dl'I Program,1 e;, asumicl.i por l.1 As,1mhlc,1 Clrnrral y rl CorN'IO 
TCcnirn Dirpctivo. 

Su financiamiento estj b,1.,ado en: ,11 los rcuir;,m que J'>ign,rn lo' 
paises p,uticipantes, a trave;, de sus 1mtrurnl'nlu' n.1r1un,1k» o d1• /,1 
cooperactLin internacional, p,ird financiJr a lo' grupo' n,llllll1all's ck 
l+D que arttian en cl ,imbilo ck las .ictivid,1dpo; 111u/ti/,1tpr,1/!'s dl' 
CYTED; bi cl Program,1 tiene un,1 financ1,1non ,u/i1 io11,1/ por p.lrll' dl' 
bpJi'ld, que gar,rnl!Zd una Jporl,lliLill no inll'rtor ,11 )[)''.,. dl'l tot,11 tk•I 
presupuesto. Esta aporlaci6n procede, a parte<; igu.ill's, dl' l,1 Conm1011 
lnterministerial de Ciencia y Tecnulog1,1 y dt• l.i Agenc1,1 L;,p,1C10L1 dt• 
Cooperacion lntL'rnar1on.1/; c} contrihut 1ont's voluntan,1' de Im divl'r
sm p,uscs p,ua t1r1,1nci,u /a; dctividac/1'' til· gc;.ltllll v t uopl'rac1or1 !Jlll' 
SP /levan ,1 calJO en el/os lreur1iones de coordin,H ton. <;!'111111,Hl<h, l'\Pl'
rit'rKias conjunt,1s, ctr.). Estl' modelo dl' l1n.11H 1.H 11111 dl'I l'rogr,1111.1 
cons1gue un eiecto de sinergia quc• poll'nl td Im rt•t ursm existpnlt•s pn 
la Region lberoJmericana. A este re;,pectu, un,1 ev,1lu,1cion de/ l'rogr,1-
ma realizada en 1 '192 por un Com1te lntPrnacion,11. Sl'ii,1ki Pn ;u mlor
mP final quc CYTED es uno c/p Im progranlJ'; dP moper.IL 1011 1ntt>ma
cional que presenta un mejor b,1/anrl' coste/ht>nPl1rn>. 

CYTED divide el ,imb1to poll'rir1,1I de actu.iL tt)n dl'nlro dl' l.i C11•11-
cia v /J Tecnologia en und scrie de ..ire as u Suhpwgr.irnis, qut• \ ,111 
mucliiiG1nduse en el liempo de Jcuerc/o a los interese<o dl' los p.me' 
participanles. Actualmente, la relac ion dl' Subprogr,1111,1s oper,Jt1rn' l's 
la siguientc: 

SUBPROGRAMAS TEMATICOS 
• Acuicultura • Biotecnologia. 
• Biomasa como Fuente de Productos Quimicos y Energia. • Catalisis y Adsorbentes. 
• Nuevas Fuentes y Conservaci6n de la Energia. • Electr6nica e Informatica Aplicadas. 
• Tecnologia de Materiales. • Microelectr6nica. 
• Quimica Fina Farmaceutica. • Tratamiento y Conservaci6n de Alimentos. 
• Diversidad Biol6gica. • Tecnologia Mineral. 
• Tecnologia para Viviendas de lnteres Social. • Corrosi6n/lmpacto Ambienlal sobre Maleriales. 

SUBPROGRAMAS HORIZONTALES 
• Metodologia en Ciencia y T ecnologia. 

Las modalidades de actuaci6n dentro de CYTED 
+ Redes Tematicas. Facilitan la 1nteracc1611, la cooperaci<'m y la 

trar1sterencia de conoc1mientos v lecnologia' enlrL' grupus 
que trJba;an en tcmJs similJres. Uno de .,u; objet1vm pr1nci-

RED ES 
TE MA TICAS 

0 

PROYECTOS DE 
INVESTIGACIOIJ 

PRECOMP[TITIVA 

CENTRO DE 
INVEST!GACtliN 

PROYECTOS OE 
INtWVACION 

IBEROEKA 

0 EMPRESAS 

• Gesti6n de la lnvestigacion y el Desarrollo Tecnol6gico. 

pales es I .i gen er aci<'in de l'royectos dl' lrwc><,t 1g,1< il·m l'n·c om
petitlva. 

+ Proyectos de lnvesligaciun Precompelitiva. '.w tr,11,1 d1• pwv1•c
tos de 1nvcst1gaci<'>n .1plic,1da r!',1li1.1do;, I'll 1 ol.ihor.n ion l'nlrl' 
grupos de 1nvc;tigacion v dl' Pmprt";,1' dt• d1\l'rsus p.iisl'' qui• 
< onst1tuyrn un Pqu1po 111tprn,1c1on.1I. l 1110 d1• sus p1op«1situ' l'' 
pern1itir la lr,111slcrenci.1 d<• sus resul1,1dm ,1 los ;,ish•rll.is produt -
l1vos d<• los pai'>l'S p,irtiup,111tes; as1 como. prnwr I.is h.i.,cs pa1,1 
que d1ch.1 trdmll'll'IH i.i sl' produ1c .i. 

+ Proyectos de lnnovacion IBEROEKA. f'l'rs1gu1•11 /,1 c 001ll'r,1cit!n 
cntr'e cmprl'sas dl' divprsos Jld!Sl'S ,1 tr,1v(•s dP proyt'L los dl' inno
v.ici6n < on;untos. Su objet1vo t>s cl 1m renwnto dl' l.i product1-
vidJd y la competit1vidad de la i11dustri,1 y l.i l'L onomi,i. 

El l'rogr,1ma liene un,1 gran ill'x11Jilid,HI en rn,rnto ,11 d"l'f\o y ,1 /.1 
org.intzacion 1nlerna dP la; d1qintas Jc t1viclades. Ln t»los momentos 
cxisten m,is de 1 ()() Redes Tern.it it J'> y l'roycclo> de Jnvest1gacit)n 
Prccnmpctitiva en funcion,1miento y hay prcsentados m,is d1· 200 
Proyectos de lnnovaci6n, la mitad dl' el/us est.in l'll l'Jl'ruc ir'm \'el rcsto 
pcndicnte de la obtencic'Jn de l,1 crrtifi( ,1ci1'm IBEROEKA. 
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ORGANISMOS SIGNATARIOS DEL PROGRAMA CYTED 

Secrctaria cJe C1enua v Tecnologia, SECyT 
Conse10 Naciona/ de Cicncia y Ternolog1·a, CONACYT 

ARGENTINA 
BOLIVIA 
BRASIL 
COLOMBIA 
COSTA RICA 
CUBA 

Conselho Nac1onal de Desenvolvimenlo C1enlifico P Tecnolc'ig1co, CNPq 
lnsl1luln Colombiano para el Desarrollo de la Cicncia \' 1.i Ternologia. COLCIENCIAS 
Minislerio de Et onom1,1, Comerr10, (1pnc1a. Ternologia P Industrias 
Min1slcr10 de C1enc1a, Ternologi,1 y Med10 Amb1en1e 

CHILE 
ECUADOR 

Com1>1c'in Nacional de lnvest1gaciones C1enlif1cas y Ternol6g1c,1s. CONICYl 
Secrctarid Nac1onal de C1enc1a v 1Pcnolog1,1 

EL SALVADOR 
ESPANA 

GUATEMALA 
HONDURAS 
MEXICO 
NICARAGUA 
PANAMA 
PARAGUAY 
PERU 
PORTUGAL 

REPUBLICA 

Consc10 Nacional de Ciencia y Ternologid, CONACYT 
Oiicina de Cienua \' Tecnologia 
Agcnc1a Espanola de CoopPraci6n lnlernac1onal, AECI 
Conse10 Nac1onal de Cienria y Ternolog1a. CONCYT 
Conse10 Hondureno de C1enua y Tecnologia. COHCYT 
Conse10 N.ic1on,1I de Cienria y Tecnologia. CONACYT 
Ministcrio de Econumi.i 1· Dcsarrollo 
Seuet.iria N.iuonal de CienLid. Ternolo!(ia e lnnovacion. SENACYT 
l1J>tituto Nacional de Ternologia v Norm,1lizan<'in. INTN 
Conse10 Nauon,11 de C1Pnua v Tecnolog1a, CONCYTEC 
Minislerio de Ciencia e lt'cnologia. lnstiluto de Cooper.ic;:10 CiPnlil1ca y 
Tecnulcigica lnlernacion.il, ICCTI 

Oficina Nacional de Planif1carnin, ONAPLAN 
Min1steriu de Educacicin y Cultura 

DOMINICANA 
URUGUAY 
VENEZUELA Conse10 Nacional cJe lnvest1g,K1ones Cien1if1ca1 y Tecnolog1cas, CONIC IT 

ORGANISMOS 0BSERVADORES: BID, CEPAL, OEA, UNESCO 

COORDINADORES INTERNACIONALES DE SUBPROGRAMAS 

SUBPROGRAMA COOR DI NA DOR INSTITUCION PAiS 

«Acu1rultur.i, Manuel Murillo Un1vmid.id de Cos!,11\ica 
Costa ffa,1 

« B101ecnolugi11 \) Raiael Rangel Cenlro Tecnolcig1cu Polar Venezuela 

«B1om.iq como Ful'nte de Roberlo Cunnmgham lnsl1lulo Argentmo Argentina 
Produrtos Quim1rns y del Petroleo y dl'I G,1s 
Lnerg1a., 

"Ca1,ilis1> v 1\d1orbente1. l'.1ulino Andreu l'etrcileus de VeneLuel.i. S. r\. Venewel.i 

«f\ueva~ Fuenll'"- v Cun:-:.ervara·m 
de l.1 Energi.i 

,,[il'l tron1c,1 e lntorm.it1c.1 lml' Antonio Cordero lns11tutodeAutom,1t1c.1 L1pal1.i 
.'\plll.lci,h lmlu>tr1,1I. CSIC 
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GENERAL GUIDANCE FOR 1llE PRECLINICAL DEVELOPMENf OF MEDICINAL 
PRODUCTS 

Those involved in the development of medicinal products should bear in mind that preclinical 
safety studies carried out to support the use of a new medicinal product should correspond to a real 
necessity and not be done according to a check-list. In order to facilitat~ such an approach, the 
foil owing question-based guidance could be applied: 

• What Information is the animal study expected to provide? 

• Is this information essential in the reassurance on safety for this particular medicinal 
product? 

• If this information is essential, could it be obtained by experiments not involving intact 
animals? 

• If information is essential and can only be obtained from live animals, is it possible to 
decrease numbers of animals used without compromising the usefulness of the data? 

• Is there overall justification for the final protocol? 
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SAFETY PHARMACOLOGY 

TABLE 1A: Procedures Required by the J'!panese Guidelines (Category A) 

A.. Studies which should normally be conducted for all test substances to assess the overall profile of the general pharmacological effects: 
1) Effects on general activity and behavior 

- The general activity of animals should grossly be observed. The grossly observable changes should be evaluated in detail in order to 
thoroughly clarify the effects of the test substance. 

2) Effects on the central nervous system 
- Effects of the test substance on spontaneous locomotor activity should be examined. 
- General anesthetic effects should be assessed. 

In addition to the effects of the test substance on conscious intact animals, it is necessary to assess the test substance for effects 
synergistic with or antagonistic to general anesthetics. 

- Effects of the test substance on convulsions should be assessed. 

53 

In addition to an assessment of proconvulsive activity of the test substance alone in intact animals, it is necessary to determine whether 
the test substance has effects synergistic with or antagonistic to the means used to provoke convulsions. 

- Analgesic action should be assessed. 
- Effects of the test substance on the body temperature should be assessed. 

3) Effects on the autonomic nervous system and smooth muscle 
- Effects of the test substance on the isolated ileum should be assessed. Those effects of the test substance itself and interaction with 

agonists should be assessed. 
4) Effects on the respiratory and cardiovascular systems 

- Effects of the test substance on respiration, blood pressure, blood flow, heart rate and electrocardiogram should be assessed. 
Normally, anesthetized animals are used. Conscious animals are also used, when necessary. 

5) Effects on the digestive system 
- Effects of the test substance on gastrointestinal transit should be assessed. 

Intestinal transit time should be investigated; gastric emptying time should also be examined, if appropriate. 
6) Effects on water and electrolyte metabolism 

- The urinary volume and urinary concentrations of sodium, potassium, chloride, etc., should be determined. 
7) Other important pharmacological effects 

- Studies which are not included in the principal pharmacological studies and in category A, 1) to 6) above should also be undertaken to 
assess for significant pharmacological properties which are expected either from the known properties of other drugs which are 
chemically or pharmacologically related to the test substance or from toxicological or clinical findings. 
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B. Studies to be conducted, if necessary, in the light of the results of the studies in the category A.: 
1) Effects on the central nervous system 

- Effects of the test substance on the spontaneous electroencephalogram should be assessed. 
Computed-aided analysis of the data may be used. 

- Effects of the test substance on the spinal reflex should be assessed. 
- Effects of the test sub.stance on the conditioned avoidance response should be assessed. 
- Effects of the test substance on coordinated locomotor activity should be assessed. 

2) Effects on the somatic nervous system 
- Effects of the test sub~tance on the neuromuscular junction should be assessed. 
- Muscular relaxation potential should be assessed. 
- Local anesthetic effects should be assessed. 

3) Effects on the autonomi~ nervous system and smooth muscle 
- Effects of the test substance on the pupillary diameter and on nictitating membrane contraction should be assessed. 
- The examinations should also be conducted with isolated organs and tissues such as blood vessel, trachea, vas deferens, uterus, etc. 

4) Effects on the respiratory and cardiovascular systems 
- Effects of the test substance on changes in blood pressure and heart rate induced by autonomic drugs, vagal stimulation, common 

carotid artery occlusion, etc., should be assessed. 
- Examinations should also be made with the heart in situ. 
- Effects of the test substance on isolated organs and tissues such as heart, atrium, papillary muscle, vascular bed, etc., should be assessed. 

5) Effects on the digestive system 
- Effects of the test substance on the secretion of gastric juice, saliva, bile and pancreatic juice should be assessed. 
- Effects of the test substance on the motility, in vitro, of stomach and intestine should be assessed. 
- Effects of the test substance on the motility of the gastrointestinal tract in situ should also be assessed. 
- Effects of the test sub~tance on the gastroduodenal mucous membrane should be assessed. 

6) Other effects 
- Effects of the test substance on the blood coagulation system should be assessed. 
- Effects of the test substance on platelet aggregation should be assessed. 
- Hemolytic potential should be assessed. 
- Effects of the test substance on renal function should be assessed. 



PROPOSAL FOR NEW GUIDANCE 

"Fixed combinations of herbal medicinal products with loni-term marketin& experience" 
Guidance to facilitate mutual reco&nition and use of bioblio&raphic data 

Note for Guidance concerning the application of section C.6 Part 4 of the Annex to Directive 
91/507 /EEC as amended, with a view to the submission of an application for a marketing authorisation 
for a well-established herbal medicinal product. This guideline should be read in conjunction with 
current EU guidelines. 

1. JUSTIFICATION 

1.1 Applicants will be required to justify the particular combination of active substances proposed. 
Fixed combination products will only be considered acceptable if the proposed combination is 
based on valid therapeutic principles. 

1.2 For any individual fixed combination it is necessary to assess the potential advantages in the 
clinical situation against possible disadvantages, in order to determine whether the product meets 
the requirements of the standards and protocols with respect to efficacy and safety. 

1.3 

POTENTIAL ADVANTAGES OF FIXED COMBINATIONS INCLUDE ONE OF THE FOLLOWING: 

a) an improvement of the benefit/risk assessment due to: 

i. the addition or potcntiation of therapeutic activities of their substances, which results in: 

• a level of efficacy similar to the one achievable by each active substance used alone at higher 
doses than in combination, but associated with a better safety profile 

or 

• a level of efficacy above the one achievable by a single substance with an acceptable safety 
profile. 

u. the counteracting by one substance of an adverse reaction produced by another one. 

b) a simplification of therapy 

A fixed combination of active substances is acceptable if it achieves a similar level of efficacy to the 
one achievable by each active substance used alone at higher doses than in combination but improves 
patient compliance. 

DISADVANTAGES OF FIXED COMBINATIONS INCLUDE: 

i. the fact that even a combination which meets the needs of the average patient is unlikely to be 
ideally adjusted for the needs of each individual patient; 

11. the addition of the different adverse reactions specific to each substance. 

1.3 General rules 

Combinations, in principle, may not be considered rational if the duration of action of the substances 
differ significantly. This may not necessarily apply where it can be sho\\TI that the combination is 
clinically valid despite differences in this respect, e.g. if one substance is intended to enhance 
absorption of the other or where the substances arc intended to exert their effects succcssh·ely. 

Each substance of the fixed combination must have documented contribution within the combination. 

The inclusion of a substance to counteract an adverse reaction of another substance may be considered 
justified, but only if the adverse reaction is a serious or a commonly occurring one. 

The inclusion of a substance intended to produce unpleasant adverse effects as a means of pre,·cnting 
abuse in undesirable. 
EMENadhocl IMP\\'G/33279198 drafi 1/32 

~EMEA 1998 



Substances having a critical dosage range or a narrow therapeutic index are unlikely to be suitable for 
inclusion in fixed combinations. 

2. INDICATIONS 

The indications claimed for a fixed-combination medicinal product should be such that the presence of 
each active substance makes a contribution to the claimed effect. The product should be formulated so 
that the dose and proportion of each substance present is appropriate for the intended use. 

An indication must be a well-recognised disease state, modification of a physiological state, 
dysfunctional state, syndrome or pathological entity. The individual substances of a fixed combination 
may be intended to relieve simultaneously different symptoms of such a disease state. In this case, it 
should be a prerequisite that these symptoms regularly occur simultaneously in a clinically relevant 
intensity and for a relevant period of time. It will not be proper to regard each individual symptom as 
an indication for the fixed combination, since it may also occur in other diseases and for treating this 
symptom alone the other substances may be irrelevant. 

3. PHARMACODYNAMIC AND PHARMACOKINETIC DATA 

The possibility of interactions between the active substances should always be considered and 
discussed in the expert report. When data on interactions are available, they have to be submitted and 
discussed by the expert. 

3.1 Pharmacodynamic data 

The expert report should address the question of the addition or the potentiation of the 
pharmacod)11amic effects of the various active substances. 

3.2 Pharmacokinetic data 

The expert report should address the question of the various pharmacokinetic parameters of each 
active subtance. 

4. SAFETY AND EFFICACY 

It is permissible to distinguish between the extent of the studies required in the case of those fixed 
combinations which correspond closely to combinations which are already in widespread use 
provided these are thoroughly and reliably documented, and those studies required in the case of 
those combinations which are essentially new : 

a) When the fixed combination corresponds closely to combinations that are already in widespread 
use, a well founded bibliographical data analysis should be submiued. Provided that the 
respective data are thoroughly and reliably documented, this analysis may be helpful in reducing 
the amount of clinical trials to be performed and could facilitate the selection of doses for each 
substance and the proposed dose range of the fixed combination. 

b) When the fixed combination is essentially new (active substances not usually combined, unusual 
quantitative composition of usually combined substances or one substance entirely new), the data 
needed are similar to a new chemical entity in the situation where the fixed combination is to be 
proposed (first line or second line therapy). Existing experience with the substances should be 
taken into account. 

4.1 Safety aspects 

Where there arc grounds to expect that a fixed-combination product may be substantially more 
harmful or give rise to much more frequent adverse effects than any individual active substances given 
alone, the applicant should provide evidence that this docs not occur in therapeutic use, or that the 
advantages of thc combination e.g. increased efficacy, outweigh such disadvantages. 

This should be read in conjunction with the draft guidance "Non-clinical testing of herbal drug 
preparations with long-tcnn marketing cxpcricnc~ - Guidance to fucilitate mutual recognition and use 
of bibliographic data". 
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4.2 Therapeutic data 

The efficacy and the safety of use of the fixed combination must be evident from clinical trials or 
bibliographic data submitted by the applicant. 

4.3 Composition and dosa2e re2imen 

The proposed dosage regimen must be justified. 

The dosage of each active substance within the fixed combination must be such as the combination is 
safe and effective for a significant population subgroup and the benefit/risk assessment of the fixed 
combination is equal or exceeds the one of each of its active substances taken alone. 

Where active substances are intended to relieve simultaneously different symptoms or to prevent 
different diseases, selected doses of each active substance are often those commonly used for the 
treatment of each symptom or the prevention of each disease. 

5. COMBINATION PACKS 

The principles applicable to fixed-combination products will also be applied in the assessment of 
preparations consisting of different medicinal products in combination packs where the products are 
intended for simultaneous or sequential administration. 

EMEA/adhocl l.MP\\'G/33279/98 drafi 3/32 
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PHARMACOLOGY OF RECEPTORS 

• Introduction : Neurotransmission and transmission of 

hormonal information 

=>The 'actors' 

=>Biochen1ical approach 

=>Genetic approach 

=>Computer modelling and mutagenesis 

=>Biophysical approach 

• Direct identification by radioligand binding 

=>Saturation binding 

=>Competition binding 

=>Kinetic experiments 

• Functional experiments 

• Examples 

• Angiotensin II receptors 

• Serotonin receptors 



Neurotransmission and transmission of 

hormonal information: introduction 

Fysiological role: 

adaptation to the environment 

(stress response : adrenalin) 

adequate response to fysiological changes 

(high blood glucose : insulin) 

(low blood pressure : Angiotensin II) 

sensory functions: 

(pain reflex, vision, smell .... ) 

effector functions: 

(heart contraction, gland secretion ... ) 

brain functions: 

(memory, thinking ... ) 

Pathofysiological role 

diabetes (deficient insulin) 

high blood pressure (high angiotensin II level) 



PHARMACOLOGY OF RECEPTORS 

Examples of radioligand binding assays: 

potential therapeutic target 

Receptor subtypes radioligand of choice agonist antagonist 

Angiotensin II [3H]-angiotensin anti hypertensive 
AT1 [3H]-losartan 
AT2 [1251]-CGP42112 anti proliferative 

GABA 
Benzodiazepine [3H]-flunitrazepam anxiolytic 
GA BAA [3H]-GABA anxiolytic 
GABAs [3 H]-Baclofen anxiolytic 

glutamate 
non-selective [3H]-glutamate anti-ischemia 
NMDA [3H]-CPP anti-ischemia 
NM DA/PCP [3H]-MK801 antipsychotic 
quisqualate [3H]-AMPA anti-ischemia 
kainate [3H]-kainate anti-ischemia 

Neuropeptide Y [3H]-NPY 
Y1 [3H]-BIBP3226 anti hypertensive 
Y2,Y4,Ys [3H]-NPY appetite 

suppressant 

Opiates 
µ (OP3) [3H]-DAMGO analgesic 
o (OP1) [3H]-DADLE immunosupr. 
y·(OP2) [3H]-U-50 ,488 analgesic appetite 

. supressant 



Examples of radioligand binding assays: 

Receptor subtypes 

Serotonin 
5-HT1a 
5-HT1b,1d 
5-HT2a 
5-HT2b,c 
5-HT3 
5-HT4 
5-HTs.sa,6 

Acetylcholine 
Muse M1 
Muse M2 
Muse M3.4.s 

Nicotine 

adrenalin 
U1a,1b,1d 
U2a,2b,2c 

radioligand of choice 

[3H]-5-HT 
[3H]-8-0HDPAT 
[1251]-cyanopindolol 
[3H]-ketanserin 
[3H]-mesulergin 
[3 H]-G R65630 
[3H]-GR113808 
[3H]-LSD, [3H]-5-CT 

[3H]-acetylcholine 

potential therapeutic target 
agonist antagonist 

antidepressant 

antidepressant 
antidepressant 
antiemetic 

[3H]-pirenzepine memory anti ulcer 
memory [3H]-AFDX116 

[3H]-QNB 
[3H]-N-Methy1Scopolamine 
[1251]-bungarotoxin 

[3H]-dopamine 
[3H]-SCH23390 
[3H]-spiperone 

antiemetic 
anti psychotic 

[3H]-prazosin 
[3 H]-idazoxan 
[3H]-rauwolscine 
[3H]-clonidine 
[3H]-alprenolol 
[1251]-cyanopindolol 

anti hypertensive 
anti hypertensive 

antidepressant 

antihypertensive 

lipolysis 
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Neurotransmission and transmission of 

hormonal information: the 'actors' 

Hormones 

Local hormones 

Neurotransmitters 

Receptors 

" Agonist Antagonist 

I ,,/ 
--1' 

Physiological response No response 
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PHARMACOLOGY OF RECEPTORS: 

biochemical approach 

- Natural and synthetic compounds : a 'ligand' 

- Direct binding using a radiolabelled ligand : 'radioligand' 

- Binding of different ligands is a typical property of a 

certain receptor : 'order of potency' : a fingerprint 

- Functional experiments reveal the 'intrinsic activity' 

of a ligand, whether it is a 'agonist'or a 'antagonist' 

- Endogeneous ligands can bind to different related 

receptors : 'receptor subtypes' ;new receptor subtypes 

can be discovered and can be correlated with the 

benificial or side effects of certain drugs 



From Receptor Protein To Receptor DNA 

Receptor (~2 AR) ~ Tissue 
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Protein Extraction 

Purification -Affinity Chromatography 
-HPLC 

t 
Purified Receptor 

+ Protease Digestion -Tryptic Peptides 
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DNA Probe 

to isolate complete gene out of gene library 
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PHARMACOLOGY OF RECEPTORS: 

genetic approach I 

- Purification of a receptor protein and partial sequencing, 

followed by the synthesis of a 'cDNA probe' 

- Isolation of the 'receptor gene' 

- Stable expression of the receptor gene in a cell line and 

selection of a 'single cell clone' 

- Measurement of the biochemical properties of the 

receptor in these cell lines 

- Study the expression of a receptor gene by detection of 

its mRNA by 'in situ hybridization' 



PHARMACOLOGY OF RECEPTORS: 

genetic approach II 

- Sequence alignement of the receptor genes to determine 

relationships between 'receptor subtypes' and the 

definition of 'receptor families' 

- Based on the structural resemblance with bacterio

rhodopsin computer generated 30 models of GPCR can 

be generated 

- 'computer modelling' in combination with 'site directed 

mutagenesis' can give information on the morphology of 

the binding site and contribute to 'rational drug design' 

. 
- Confirmation of these models awaits 'receptor 

cri sta I log rap hy' 
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FIGURE 26 
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structure (13) of P-adrc11crgic receptors. 
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PHARMACOLOGY OF RECEPTORS: 

e Direct identification by radioligand binding 

=>Saturation binding 

=>Competition binding 

=>Kinetic experiments 

o Functional experirnents 

o Examples of raclioligands 

e Angiotensin II receptors 

e N PY receptors 
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IUPHAR PROPOSED RECEPTOR CODE: 
Humphrey P. ct al. Phannacol.Rcv.,50,217-277.1998 
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[ '11 j-( \)-;.H • 'l'I idc· 

j '11]-Blll·l36ll•I 
I '1 lj C.llt·S1i \() 

I , , , , Y.' ,·;; r,s I 

<J1.1111~Pl1•H1 (pl\ 8.SJ, u11d,111'cl1011 (8.3), f'vl-Cf'l3 (7.2), 5-1 IT (6.9), 
.2-~-l\.'-5-11 l ((, /) 

i11trn1sic tJ,1m111iltcr-q,1ll'd ion d1.11111cl 

flltJll!ll[('\ ill• ll\1)Cd [C.1" I 

\[lidlillll, l11pptJt.llllflll\ (l.1\I ). s1dl\Llllti.111iq1,1, qltJIJU\ p.1ll1dus; 

Jltl)[ lj.!11!1111 Jllil )\'111p.lll iCl ll llClll lllH'\, '><'11',l)J )/ II<'! II ()J\1.') 

sy111p.1tlirl1c .111tl p.1rJ\yr11p.1ll11'Lic 1wl110r\cilal1011 (v,1r1nm spcucs); 

v<il_pl ncl11uc:-.ut;it1011: provocalron of rmc\is (ferret) 

f'l'nl,mwr iii l1i11r s11l11111it,. I lt1111,111, 1,1t ,md 111011)1' orlilolo~11cs of J 

si11~1lc s11l1u111l (5-11 ruJ li,W(' 1)('('11 clu1wd. Sprcics-diffrre11ccs in phar
rnacolo~l)' ;111d k1w'lics of ;ictrvaliun ;ind inactivation exist. 

-------------------- --· - ----- J /11 
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A generally accepted S\'Stem for detining, char
JcteriLing and classifying tr.immitter and hor
mone receptors is desirable for several reasons. 
First, pharmacolo.~ists need a common lan
guage so th;it ;1111bigu1t~· is not created lw \'Jr-
1ed and incomistent tern1inolot,'Y· A signiticant 
fraction of the marnmali;in genome codes for 
receptor proteins and subunits; this le;ids to 
the prediction of several thousands of individ
ual s1gnal-transduc!ng receptors, even without 
consideration of the very large group of olfac
tory and gustatory receptors that exists 1. Thus, 
an internationally acceptable classitication sys
tem for receptors is both desirable and neces
sary. Second, the development of a systematic 
scheme of classitication is in itself an impor
tant generic research approach in biological 
science. It can bring focus, highlight relation
ships, and stimulate the recognition and 
investigation of features common to \·arious 
classes and groups. It can also indicate deh
ciencies in our information and add an evolu
tionary perspective. which may bring its own 
imights. It remains to be determined why 
there is, in many cases. such a large variety of 
receptors for a given chemical messenger 
transmitter. Importantly, we need to deter
mine whether all these receptors are func
tional. It i'> also interesting to consider ho\,. 
thev evolved and how manv more endoge
nous li.~ands, known and unknown, are to he 
,1nticipated. Third. drug discovery benetib 
greath· from the systematic analysis of the 
growing body of information on receptors and 
their suhclassification. w!lh the kno\\'ledge 
that e.ich receptor type provides a potenti,il 
iw1,· drug target. Thus, it i'> now recognised 
that the identitication of well-detined recep
turs utten leads to highl\· specific drug~ with 
new clinical indications and/or fewer urH.lesir
able side-ctfccts. It seems reasonable to assume 
that future computer-based anah·ws or predic
tions ot drug selectivities will benetit greatly 
from an established universal framework of a 
systematic receptor classitic;ition. 

The term 'receptor' is in me in \·;iriom 
broad semes, but tor ph;irmacological pur
poses the term is usl'd specitica!Jy2 1 and refers 
to proteim that arc 'signal transducing recep
tors', as detined and discussed by 1'.:enal-..in t'I 

11/.~. That is, l'ach suct1 prote111 '>J1l'C1liclll1· 
recognises and 1s alli\·ated !J1· a nat11·c a,g<l!ll'>l. 
which is one of numerous ditlerl'nt meSSl'n).!L'f 
molecules that specifJCal]I· relay ;1 sign.ii i11l\) .1 

cell or between cornp<irtments 1Vith111 .i cell. 
Thu•,, receptors in the pharmaculog1cal Sl'llSL' 
may be in one of three lnc;itions: 1a1 in tlw 
plasma memlJrane nhe recepturs tor neurP
transmitters, trophins, gruwth tactms and 
cvtokines, other immuno-mediaturs. mor
plwgens, sl'nsnry stimulants and chemoattrac
tants, and circulating hormones!; (bl in an 
organelle membrane (e.g. those receptors where 
the transduction process im·olvcs the release 
of Ca> from an intracellular store); and (Cl m 
the cytosol. Case (cl can in1·oh·e migration of 
the ligand-bound receptl1r to the cell nucleus. 
as is the case for the receptors that belong tn 
the superfamily of ligand-regulated transcrip
tion factors, whose ligands are steroid hor
mones and certain other fat-soluble hurmones. 
For all of the natural si,gnalling agonists 
involved. the general term 'trarnmitter' can lw 
employed. 

As a consequence of the considerations 
listed above, much effort has been dedicated 
in the recent past to the classiticatiun of the 
pharmacolugicall \' better-known neurot ran\
mi tter recepturs. However, mulecular IJiolt\~1· 
has created a dramatic increase in i11tiir111atiun 
on the existence ;ind structure ot receptors, 
often preceding any data on tlll'ir !unction. 
thereb1· re\·ersing the traditional order ot phar
macological data acquisition. lhl' IUl'lL\l\ 
Committee for Receptor :\u111encl,1ture ;ind 
Drug Cl;is~i ticatio11 I Nl ·-1 L: l'rL\ 10, with its 1·<ir
ious subcommittees, ha\ Ileen L1ir1st1tuted tu 
rc\·iew current approaches t11 receptor d1.ir;1c
tcrization and to deline a ,:.:l'neric sc!H'llll' ut 
nomenclature'-:. :\!though progress has been 
made in standardizing tri\·ial n;1111cs in a num
ber ot receptor areas (am! this init1ati1·e will 
continue), it is suggested that an ;ill-ernlnac
ing, r;itional system of coding receptors should 
be introduced (an alphanumeric rccl'ptor cmk. 
!~CJ, analogous to the EC I l'.llZ\'llll' Co111rnissio111 
enzyme codes estalllished IJ1· lUBi\IH 1l11ter
national Union of l\iochemistn· a11d ;...,foll'cular 
Biologyl. It will difter trolll the lJ wstcm 
1whicl1 \\'JS introdmed heforl' thl' era ot 
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molecubr lliology1 in that the proposed codes 
are intl'nded to com·e\' structural information 
I relevant lo the nwde of receptor transduc
tion I to,l!;L'ther with additional element~ relat
ing to operational characteristics. set out in a 
hierarchical order. This should pro\'ide a 
unique. unambiguom and authoritati\'e 
descriptor tor each receptor protein. Each RC. 
assigned bv :\C-IUl'Hr\.l{. is intended to be 
used in publicatiom for dl'linitive identifica
tion. in con1unctmn with a suitable I idealh·. 
appro\·ed1 tri\'ial name. RCs will also be used 
111 T/1c IUl'lfAR ilL'(Cf'lur 1J<1t<1/.Jt1w, currentlv 
bc1n.~ de\·eJupcd. which will uni4uclv linh: 
mH.:il'otitk and protein Llatallaws to comprL'
hen\ive data on receptor function and Llrug
reJ,1ted characteristics. 

The details presented here constitute a 
propm.:il. sanctioned ·by :\C-IUl'HAR 1see 
ach:no\\'ledgementl. which provides a basis for 
J broad and full debate within the pharmaco
logical community at large and with scienfots 
from other <..foc1plines and their representative 
bodies. 

CRITERIA FOR RECEPTOR 
CHARACTERIZATION 

It is generally acknowledged that studies 
towards the pharmacological characterization 
and classification of receptors for hormones, 
neurotrJnsmitters and autacoids should 
1nvoh·e work on both function and struc
tun: > s "' ". Receptor structure, in terms of its 
aminu acid sequence, is unJmbiguous and will 
allow the allocation of J database code to the 
unequivocally identitied protein. Function i'> 
L'qu;1lly important and not necessarily sufti
L!L'ntly prechctabil' from structure. althuugh it 
may bl'. Thus, one a1111no acid differl'nce may 
make important differences in the drug recog
nition charactl'rntics of a receptor (cf. the rat 
and human neurnh:inin 0-il(, receptors1 or [Jv 
contrast. s1gniticant differences in receptor 
wquence homology may mah:e little '>Lilli dif
ference 1e .. ~. in the case ul human S-HT 11 , and 
S-l IT 11 , receptor'> or somatostatin rl'ceptors sst, 
.ind '>St,1"- 11 . It 1\ tlwreture essential to estab
li'>h \\'llich drug'> are specitic and selecti\'e for a 
particul;ir receptor. either a'> agoni'its or Jntag
onists. and to prm·ide appropriate quantitati\'e 
measurernl'nt'> of h:e\· paramctl'rs4 1c. TlHc 
.ifJinittL''> las dissociation equilibrium con
stanbJ of ligand'> are otten measured from 
r,1diolig;111d l>inding studie\ and such data lat 
le;1st lur a11tagoni)t'>1 should be equi\'alent to 
the corresp1ind111,g data tmm tunction<il stud
ies. It Jias ill'en ,1rgued that parameters trom 
IJoth type'> ot stud\' cle,trly cannot bl' comid
ered on semantic grounds under the umbrella 
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term 'functional' and hence the term 'oper;1-
tional' has been intrrn..luced > ". Dnullts about 
thl! use ol tile term OJ'l'rat1onal 111 tllb cor\lc.xt 
havl' been e.'\pressed because ot its priur t and 
currently accepted! use in rl'terl'nce to ;1g11-

nism and agonist-specitic p;ir;imeters. which 
invuh·e an L'fticac\' componL'nl with nwrl· 
than just a binding 1and recognitiu111 p.1r,tlllL'
ter4 ''· Hmve\·er. this 'itrengthens the arguml'nt 
for usi11g the term operation 11·h1ch. impor
tantly. implies a11 added innilwml'nt ot rl'CL'Jl
tm activation Jnd l1ence transduction. lhl' 
alternJti\'e term 'recogn i lion· more '>jWt.ilical I\ 
refl'rs to the binding charactl'ristrc'> or binding 
affinities of drugs (!mth agunist and antagonht 1 
for a gi\'L'n receptor but due' not m·ce.,saril\' 
encompas'> all aspects of recl'ptur tunctiun. as 
the term operational undoubted!\· dol's. 

Transduction in thl' conte.\:t tlf receptor 
characterization is intended to refer to thl' 
steps which allow the binding of an ~1gonist at 
the receptor to be linked to the trJnsmission 
of J signal into a cell or bet\\'een compart
ments of a cell. This will necessarily in\'lilw 
specitic changes in the receptor proteins (if it 
is in the ion-channel class) or, in other casl's. 
relayed to associated proteins which execute 
the primary signalling step. Transductional 
data should not involve the c1tegorisation of 
more downstream second message cascades 
themselves. although such infor111atio11 might 
!Je used judicinuslv to infer e\·ents upstreJlll. 
Even if more tightly defined, the use of trarn
ductional data to characterize receptors is con
tro\'ersial but it has !Jeen in\'aluable neVl'rthe
less in the classification of 5-HT receptorsx ". 
Thus S-l·IT,. 1 now called S-ll·L, 1 and S-l!T~ 

(now called S-HT:11 receptors WL're prl'dictl'd to 
belong to the same receptor group 1lll thl' basis 
of shared transduction 111echani>111'>. This was 
lat<..·r fully contirmed when both receptor genes 
were clonl'd and the respL'cti\'l' protl'im were 
sho\\'n to share a high degree of homolug\·". 
B\' contrast. although both S-1 IT: and 5-1 IT, 
receptor t\'pes ca 11 IJL' illoch:ed b\· tmphet ron 
iJlbett at dittl'rent concentrations1. it w;1s oiJ\'1-
ous 011 the b;1sh ut transduction th;11 thl' two 
recl'ptors were quill' distinct e\·en lldore both 
genes had been clonedH·". Thus. at the \'l'ry 
least. consideration of the trarnduction mech
ani:-,m ill\'Ol\·ed will lfotingui'>ll hetwcL'll a 
transmitter-gatl'd ion-charmel recl'ptor and a 
G protein-coupled receptor I i.e. the 5-HT: and 
S-1 IT, receptor. respl'ctively). lt slwuld !JL' 
noted that the structural clasws propowd hcrl' 
1Table 21 retied J..:nown tund<1111e11tall\' different 
transduction n1echani\1m for e;Kh. ll tullmn 
that a J..:nowleJge of recqitor transduction 
111ed1a111s111s from functional studies h impor-
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tJnt but how much \"Jlue should be attachl'd 
to such operational dJta specilicJlly for recep
tor characterization purpnses in isolation 
remains to be deterrnmed. Hm\'e\·er. there is a 
grmnng view that the unique intracellular face 
of each rne111iJran1:-lluund recq;tor prote111 will 
dictJte preferred stoichiometric intcrJctions 
with ad1acent proteim. which will be charac
teristic oi the rl'ceptor typl' involved. On the 
bJs1s of these ;irguments, essential operational 
dJta for receptor characterization would 
include all drug recognitiun and drug interac
tion data. from Lrnth functional as well as radi
oligand lrn1J111g ~tudies, togethl'r with data on 
receptor transduction mechanisms directly 
related to receptor acti\'Jtion. 

In summary. we propose that the pll;:irma
cologicJI cri teriJ tor receptor characterization 
will depend on tl1e intcgratrnn of data trom 
'>tudies on both receptor structure and receptor 
operation. \Nhen such an integrated pharmJ
cological profile is suff11.:iently detJiled it will 
be possible to register an IUPHAR Receptor 
CoJe !RC! with confidence. 

PROPOSAL FOR A SYSTIMA TIC 
RECEPTOR CODE 
A systemJtic numbering system for all known 
pharmacological receptors allows definitive 
lJbelling of a particulJr receptor by Jn internJ
tional pharmacological authority \:\'C
IUPHr\R1. while µroviding valuable classified 
informJtion Jbout its char<1cteristics. E<1ch RC 
would provide .:i unique identifier for e<1ch 
receptor within the '.\C-lUPHAR receptor dJtJ
OJ\e, containing extensive pham1<1cologic<1I 
information on receptor characterizJtion and 
classilication. If necess<1ry such codes could be 
ch~111ged \Vhen 1ww intormation and under
stJnding dictJted that ch<1nge WJS essential. r\ 

full alphanumeric code could pro\"ide J uni
\"l'rsall\· acces'>ihlc record of numbering and 
'>Uilclassilication of receptors which would 
reflect the '>late of current knowledge tor the 
structure anJ ch:iractcristio of each receptor. 
TllL' coding sntern would not replace trivial 
name:-,, \\"llich \\"oulJ normallv IJL> u.,ed. but it 
\\'ould ciru1rn\'ent some of the problems :l'>'>1J
ci~1ted with attempt'> to standardize such trivial 
11Jl11eS. 

The prupmed RC would consist of a set nf 
di\'hium, '>eparat<:d trom each other b\· full 
pumts; each di\·is1011 conveys a different catl·
gory ot information about the receptor, as 
summamed tll Table !. Thus. according to thl' 
S\'\tem propmed. the rJt S-HT" receptor 1a' a 
c; prutl'in-cuupled recombinant receptur tor S
I-IT. classitil'd pharmacologically J5 the 1.\ sub
type J would have a receptor rnde 1 l(U of 
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2.1.SHT.OIA.l('.\:1..).00.0ll .ind the IH1m.i11 :'-I IT 
las the tir)t trJnsmitter-g<1ted catHll1 channel 
receptor subunit for S-HTI an [Zl - ot 
I. 1.5HT.O1. HS.\.00.00.S. Utl1er ex<1m pie' to 
illustrate the ending \\"\tem arl· the r;1t lllll\

e<Hirnc acet\·lclwline receptor. which \\'ould 
ha\·e an RC ot 2.1 . .-\Ul.O l.R'.\l ).\Ji>.00. ,Jlld the 
lllllllJn !'2.\, rl'Ceptor <;uhunit. 11·hicll 11·miid 
have an RC oi l.~.'.\:Llt~T.lll.l-t·, \.llO.IHl.S. Tlie'l' 
HCs Jre bawd Pll tlw as'>l,i..'.11111l'llt 11t till' l( lLkd 
mform<ition e.'q1lai11l·d 111 the I! 1llm1·i11;..: SL'C

t i lll1 s. 
. .\n RC \1·ill be reser\Td tor till' p1ll\·pcptldL· 

producus1 ot ;i single nrtlwlogou\ gc11c. 
Spvcies \·anants will share a common Rl: hut 
will lw ditfcrentiated IJ\· a tiHl'l'-kttcr '>Pl'Cll''> 
code (fable 81. 

. .\ pro\'l\io11<1l llC can Ile ,J\\l.i..'.lll'd \\"itllnut 
cloning ot tl1l' relevant ,i.,'.ene 1iro\·iding it l1,1s 
been robustl1· characterized in whole tissue., 
\e.g. histammc ff, receptor1. Tim ma,· prow 
ditticult in the brain, or in other tis'>ues if mul
tiple sub-types co-occur. Where tl1is is '>ll. tl1c 

minimum requirement fur a recombinant 
receptor to be accepted JS a functional entit\· 
will be that robmt operational (which mmt 
include tramductional1 J<1ta are provided lor 
the heterologow;ly expres5ed receptor and that 
its mR0:A, or better the protein itself. is shuw11 
tu uccur i11 l"irn. Recombinant receptors which 
ha\"C nut been shown tu be functional in whole 
tis'>u<:s \e.g. :).lit,1.J \\"lltild uni~ he J'>~ig11ed ,1 
prm·i~ionJl RC designated IJ\· a tcrmin,11 upper 
CJW 'l'' (e.g . .2. ! .51 !T.0.~ll.R:\l).U0.00.!'). 

For structurJI cla<;ses 1\·l1erc heteru-
oligomeric receptors occur. RCs tor indi,·idual 
subunits \\·ill often he reprc~entcd instead of 
the entire multimeric reet'ptor, sincl' till' 
cumpositiun of the l;ittl'r is usual!\· indeter
minate at 11re'>ellt. Subunit Re's will h1: indi
cated Ii\" ;1 terminal upper case 'S' ll'.g. 
l.-L:\'UCT.Ol.RN0.00.00.S in tlie c.i~c ul the 
rndent P2.\, receptor \ubunit lor .\Tl'i. 

\Vherc tile 5uhunit co111pm1tiu11 of an l'llll(l
genous heterorncnc receptor become'> 1-:nrn\·ri. 
tll;it recqitor would lie il\'>1.i..'.llCd 1h n1\·11 HI: 
1inllicatcd h1· a terirnn,ll upper Cl'>L' '\I' to 
reprl''il'llt <I ·multimcric' rcceptm1; ih '>UIH1111t 
ui111p11:-,itH1n would lie indic,1ted 111 the ll,1t.i
!Jase by listmg the rnmpu11c11t RCs 1c1ll indi
cltcd by the terminal Si. and then '>to1chio111e
tr1· when known. hir marn· tra11..,mitter-gatnl 
ion-channel receptor\ 1n 'itructural cl.i'>s I .ll, 
where .:i subunit combinatorial sntem oLCur'>. 
the exact \toicl!iornctry is not current!\· known. 
I lm\"l'\'er. the \ituation i\ le\\ compk.\ tor 
l1ctcro-oligomers occurring in \tructural cid'>' 
3.!J where there i'> normal!!· a ti.\l'd ClllllJl!l\1-
t1un of sullunils f(\J" each rl'cq1tur \\·pe. 
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Table 1. Categories in the IUPHAR Receptor Code. 

Structural class 

indicated by first two numbers 

Receptor family 
alphanumeric code (up to six upper case chJracters, 
but commonly three) 

Receptor type 
Jlpn.rnumeric code (up to five uprer case cilaractersJ 

Species abbreviations 
three upper case letters 

Splice or other sequence variant 
pair of numbers after species code 

Extra category 
pair of numbers after splice variant code 

Final letter code 
single upper case letter 

TJble 2. Main structural cl.:iss codes. 

Code Structural clan 

1.0. lon-chJnnel receptors 

1.1. - 4.4. 

(see Tables 2-6, for description or asso(1ated codes) 

an abbreviation of the endogenom dgo111st, f;imtlv oi 
agonists, or collective term (e.g. ACH lor .icetvkhol1neJ 

(see Table 7 for recommended codes) 

conmtent with the approved trivial name or number .rnd 
its associated recognition and tr;rnsduct1on characteristrcs 

(see Receptor type codes) 

species abbreviations used bv the Human Genome 
Database (e.g. HSA for humiln) 

(see Table 8 for abbreviations) 

.00. - .99. 

(see Splice variant codes) 

. 00. - .99. 

reserved for further subcl;issification purposes if 
considered desirable in the future; where this and the 
preceding sub-division are not assigned, the zeros can be 
omitted for most purposes 

.P - provisional RC 

.S - receptor subunit 

.M - multimeric receptor of kr,own 
compos1t1on 

.::.o. Seven-lrammembrane domain, G prole1n-coupled receptors 

3.0. Enzymc-dssoc1oted receptors (with subunits having one membrane-inserted domJm) 

.:.o Transcnpttonal regulator receptors 

Each structurJI cla>S is subdivided JS outlined in TJbles 3-6. If the subclassif1cat1on of a receptor is uncertain, it will 
be prov1sronJlly assigned the code for the class, e.g. 1.0., 2.0., etc. 
It should be recognised thilt these structural classes are provisional and that additional classes (and subclJsscs) milv 
eventually be necessary as more 1nformiltion on receptors becomes available. 
Literature references on receptors in many of the subclasses listed below can be found 111 this compendium. 
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Table 3. Subclasses within structurJI class 1.0: Ion-channel receptors 

Code 

1.1. 

1 2. 

1.3. 

1 .4. 

1.5. 

Subclass 

superfamily of Cys-loop receptors1 4 .1s 
includes ion channels gated by "1-aminobutyric acid (GABA}, glycine, 5-HT, acetylchoi<ne 
(nicot1nic) and glutamate (anion channels) 16-•R 

glutamate-gated cation channels 
include> NtvlDA and non-NMDA receptors 

related to voltage-gated cation channels• 
includes receptors for cyclic nucleotides and for IP 3 as well a> the 'ryanod1ne receptor' 

related to epithelial Na• channels; non-peptide-gated 
includes P2X receptors for ATP (ref. 19) and proton-gated cation channels2° 

related to epithelial Na• channels; peptide-gated 
e.g. Phe-Met-Arg-Phe amide (FMRF)-gated Na- channel 21 

1.6. related to inward rectifier K• channelsh.c. 
e.g. ATP-activated K· channe122 2i and the ATP-antagonised K- channel (K"'p}24 -2o 

1.7. related to ATPase-linked transportersb.d 
e.g. cystic fibrosis transmembrane regulator (CFTR) ATP-activated anion channel 2 -

1.8. related to neurotransmitter transportersb.d 
e.g. glutamate-activated c1- channel/excitatory amino acid transporter 2s.29 

Examples 

.1.GABA . 

. l .GLY 

. l .5HT . 

. l.ACH. 
l .GLU. 

1.2.GLU 

1. .3.IP 3. 

1.4.NUCT. 

1.5.FMRF. 

1.6.NUCT. 

1.7.NUCT. 

1.8.GLU 

' It should be noted that subclass 1.3. will contain at leJst two protein superfamilies, which do not share any 
sequence homology. One comprises the cyclic nucleotide receptors and the second comprises the IP! and the ryan
odine receptors. 
b It 1s recognised that the defirntion of subclasses 1.6., 1.7. and 1.8. may require modification as more knowledge of 
the component receptors becomes available, but they serve to illustrJte the full potential of the proposed coding 
system. 
' Several KArr chJnnel subtypes Jre known in different tissues, diffenng greJtly 1n their response to inhibitory sulpho
nylureas (SUR) and to channel-opening drugs such as diazoxide. Their structures as known so f,ir by DNA cloning 
contain two unrelated subunits: an inward rectifier K- channel (Kir) protein (from tl1e Kir.b series), and a sulµl10nyl
urea and nucleotide-binding protein (SUR). A family of SURs produce variations in the KA1r pharmdcology 3' 

Therefore. KATP channel subunits will be numbered in two series; for the KIR (6.1 ), etc., subunits as l .6.KIR.61.S [or 
62.S, etc.] and for the SUR1, etc., subunits l .6.SUR.01.S [or 02.S etc.], and the entire KArP channel as 
1.6.NUCT.Ol .M [or 02.t'vl, etc.] when definitive evidence for the subunit compos1lron 1s available. 
d Although genes for members of subclasses 1.7. and 1.8. have each been cloned, expressed and shown lo corre
spond to channel; seen 1n natrve t1ssues2U8, the precise relationship of the ion channel to the tr,msporter is at pre
sent unclear. Transporters are not necessarily transmitter-gated ion channels: however, 1n add1l1on to the case of glu
t,1mate transporters, transporters of 5-HT and of dopamine incorporate, respectively, a S-HT-9,1ted channel'" or ,1 

dopamrne-g.Hed channeil', and this pnncrple may hold di so tor noradrenaline and GABA transporters 38 . 
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Table 4. Subclasses within structural class 2.0: G protein-coupled receptors. 

Code 

2.1. 

2.2. 

2.3. 

Subclass 

'rhodopsin' 
the vast ma1ority of seven-transmembrane domain, G protein-coupled receptors' 

secretin-related receptors 
the second largest subclass; comprises receptors for calc1tonin, CGRP, cort1cotroptn
releas1ng factor, gastric inh1b1tory peptide, glucagon. glucagon-like peptide, growth 
hormone-releasing factor, PACAP, parathyroid hormone, secretin and vasoactive 
intestinal peptide 

metabotropic glutamate and GABA8 receptors 

Examples 

2.1.ADR. 

2.2.SEC 

22CGRP 

2.3.GLU 

J From the strict structural viewpoint, class 2.1. is not homogeneous. All of its members comprise a 7Tfl.I amino acid 
chain, but in a very few, the active receptor 1s formed from this by a proteolytic cleavage. The first described was the 
thrombin receptor (2.1.THR.), in which the agonist thrombin specifically cleaves the receptor chain to liberate a new 
N-terminal segment and activate the receptor 30 . Others are the thyrotropin receptor (2.1 .TSH. ), where J peptidase 
produces two extracellular chains•0 and other protease-activated receptors where the natural agon1st 1s an unidenl1-
f1ed trypsin-like protease• 1.42. 

The subclasses shown have" been classified according to their protein sequences such that within a subclass all recep
tor types share significant similarity (i.e. ,,20% sequence identity) throughout the predicted hydrophobic transmem
brane doma1ns 30 (see also The G protein-Coupled Receptor Database at www.gcrdb.ulthscsa.edu1). 

Table S. ~ubclasses within structural class 3.0: enzyme-associated s1ngle-transmembrane domain receptors. 

Code 

3.1. 

3.2. 

3.3 

3.4 

Subclass 

receptors with intrinsic tyrosine kinase (TK) activity 
e.g. single-subunit TK receptors with extracellular lg domains; single-subunit TK 
receptors without extracellular lg domains; multiple-subunit TK receptors 
formed by post-translational cleavage; Trk receptors for neurotroph1m 

non-enzyme-containing receptors associating with 
extrinsic tyrosine kinase 
comprises a wide range of multi-subunit receptors with a ligand-specific 
"-subunit and a subunit type for signal transductionl 1 l2; includes: 
(a; receptors that utilize Janus Kinase (JAK)-type k1nases, (bJ receptors th,1t 
associate with other tyrosine kinases and (c) tyros1ne-k1nase-assoc1ated 
receptors with the ligand-binding subunit membrane anchored bv a 
glycolip1d, such as that for ciliary neurotrophic-factor 

receptors with serine/threonine kinase activity 
e.g. receptors for transforming growth factorµ 

intrinsic cyclase receptors 
e.g. receptors with guanylate cyclase activity 
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Examples 

3.1.PDGF. 
3.1.EGF 

3.1.INS. 
3.1.NTl. 

3.2.IL l 

3.2.GH. 
3.2.NTN. 
3.2.GDNF 
3 2 CNTF. 

3.3.TGF 

3.4.ANP. 

' 

' 

I 

.. 

• 

I 

I -.. 
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Table 6. Subclasses w1th1n structural class 4.0: transcriptional regulator receptors•. 

Code 

4.1. 

4.2. 

Subclass 

non-steroid receptors 
comprises the heterodimeric receptors for non-steroid ligands 1nclud1ng ret11101c 
acid, thyroid hormone and v1tam1r1 D 

steroid receptors 
comprises the homodimenc receptors for steroids including cortisone, 
aldosterone, progesterone and testosterone 

Examples 

4.1.TH. 
4. l .VITD3. 

4.2.PROG. 

·' NucleJr receptors constitute a distinct class that is of great therapeutic relevance. With the discovery of multiple 
orpn.rn nuclear receptors and hence of other potential structural subclasses' 3 '',efforts are being applied by a group 
ot experts in the field to further subclassif1cat1on on the baSIS of the integrated pharmacological approach proposed 
by NC-IUPHAR. 

Table 7. Receptor family codes. 

Acetylcholine 
Adenos1ne 
Adenos1ne and uridine triphosphates 
Angiotensin 
Atrial natriuretic peptide 
Bradykinin 
Calcitonin 
Cannab1noids 
Cholecystokinin 
Caicitonin gene-related peptide 
Cvste1nyl ieukotrienes 
Ciliary neurotroph1c factor 
Cort1cotrop1n-releas1ng factor 
Dopamine 
Ep1theiiJl-derived growth factor 
Endothel1ns 
G.:imma-am1nobutyric acid 
Gli.:il-denved nerve factor 
Glutamate 
Glycine 
Growt11 hormone 
Gustatory 
H1stam1ne 
Hydroxv leukotr1enes 
S-hyciroxytryptarn1ne (serotonin) 
Interleukins 

ACH 
ADO 
NUCT 
ANG 
ANP 
BK 
CALC 
CBD 
CCK 
CGRP 
CLT 
CNTF 
CRF 
DA 
EGF 
ET 
GABA 
GDNF 
GLU 
GLY 
GH 
GUS 
HIST 
BLT 
SHT 
IL, Ill (etc.) 

Insulin INS 
Inositol 1,4,S-trisphosphate IP3 
Melatonin MLT 
Nerve growth factor NGF 
Neurokinins NK 
Neuropeptide Y NPV 
Neurotrophins NTl (etc.) 
Neurotensm NTSN 
Neurturin NTN 
Noradrenaline I adrenaline ADR 
Olfactory OLF 
Opioids OP 
Oxytocin OXY 
Pituitary adenylate cyclase-activating polypeptide PAC AP 
Platelet-derived growth factor PDGF 
Progesterone PROG 
Prostagland1ns PG 
Secretin SEC 
Somatostatin SRIF 
Transforming growth factor[\ TGF 
Thrombin THR 
Thyroid hormone TH 
Thyrotropin TSH 
Vasopress1n VASO 
Vasoact1ve intestinal peptide VIP 
Vitamin D3 VITD3 

This list of abbrevi,1t1ons for the endogenous agon1st(s), or a collective term to describe receptor families (e.g. gustil
tory, cJ11nabino1d) is not exhaustive but represents receptor families for which classifications are well developed a11d 
a few illustrJt1ons of 11ewer receptor families not well class1f1ed. 
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RECEPTOR TYPE CODES 
The use of c1n alphanumeric ablrn.?\'iation for 
the receptur type category would Jllow either 
recognisable rl'lerenlT to tri\·ial names or tor 
more recent!\· identitied receµtor> direct refer
ence to the >imple numbering s~·stem used by 
molecul,1r biologhts. l\1rentheticJllv. it is sug
gested th;1t in \Oille case~. tor e.\ample the 
muscu1n1c ,1cct,·lcholi11c and dopamine recep
tor tamilie>. consideration sl10uld lw g1vc11 
as to \\.l1l'ti1cr till' current schemes are appru
priatc"~. i{L·;.:;ndlcss. the llHJ options iur desi,1.;-
11ating an IZL ;1n: outlined below and e<1ch suh
urn1milleL' could clrnme une tor their receptor 
tam ii\'. 

( l 1 For well establishnl classitications. the 
receptor tyjlL' c;1tegon· will be represented b\' an 
upper cJse ;Ilp!J,111u111enc code that i> recognis
ahll' a'.> a11;dogous to the trivial nomenclature, 
e.g. for till' C protein-couµ!ed 5-HT receptors" -i 1: 

2. l.SHT.01.-\. ior tile :'i-HT" receptor 
2. l .5HT.U 1 B. ior the 5-HT'" receptor 
2.1.5HT.O l D. for the S-HT 11 , receptor 
2. l.SHT.02.\. tnr the S-HT:, rl'ceptlH 
2.1.SHT.O:-. tor the 5-HT. rl'ceptor, 
etc. 
2.1.:'\DfL\ J ,\. tor the u, ,-adrenoceptor 
2.l.;'\DICB1. for the [3,-Jdrenoceptor, 
etc. 
121 Where subclassification h,1s not been 

attempted. a >imple chronological numeric 
codl' mav lw ;1'.>Signl'd although this approach 
seem\ suentiticall\· p<irs11nonious and circum
\'L'nts an opportunity to provide additional 
clas>if\·ing infor111;1tion (e.g. as for dupaminl' 
rccL'ptors 1•i: 

2.1.D:\.01. 
2. ! .D,\.U2 .. ck. 
It is recognised that thl're is a stronglv held 

vil'W by '>Ol11L' that an arbitrary numeric codl' 
shuuld iJL' usl'd tor all receptor t\-pes, which 
1\·uuld circulll\'L'llt past problems as<,ociated 
\\'ith incorrect!\· assigning trivial names. 
Ho1w\·er, attl'r much discussion at NC
IUI'l-L\I\ l11L'etings. it was agrl'td that mall\· 
ph:1r111au>log1\l\ would not readily accept a 
S\'Stl'm ll'i11d1. lor e.\ample. group'> togetill'r 
tile ,1dre11ucL'plor l<1111ily without distinguisil-
111g !Jet\\'L'L'll <1-,1drl'noceptors and i)-adreno
cepturs. 11·1til till'ir very ditferent pharmJcolog
iL-;Ii cil;iracll'r1>t1cs. :\e\·L'rthl'iess. if consistent 
Yd arli1tran· numeric codes 1\·erl' considered 
dl'sirc1hk in tile tuturc. it would be a simple 
exl'rcise tll nurnlwr each receptor type accord
ing to ih L'stc11Jli'>hl'd pmition in till' databa'.>l'. 

SPLICE VARIANT CODES 
Fl1r splice v;rn;inh. 1t w;is agrl'L'd that thl' 
\'C1r1<111l\ 1\·ill iiL' clHonologic1li1· numbl'rl'd 
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Table 8. Species codes. 

880 
CAE 
CFA 
CGR 
CIA 
CPO 
FCA 
HSA 
MML 
MMU 
MPU 
MRU 
ocu 
oov 
PPA 
PTR 
RNO 
SSC 

Bos bovinus (cow) 
CercoplChecus oetl11ops (African green monkev) 
Cams lorrnhom (dog) 
Cncetulus gnseus (hamster) 
Col/1thm 1occhus (marmoset) 
Cav10 parcel/us (guinea-pig) 
Fe/1s corus (cat) 
Homo sop1em (man) 
Mococo mulatto (Rhesus monkev) 
Mus musculus (mouse) 
Mustela putof/us furo (ferret) 
Macropus rufus (red ~angaroo) 
Orvctola~ws cun1culus (rilblJ1l) 
Ov1es ov1es (sheep) 
Pap10 pap10 (baboon) 
Pan troglodytes (chimpanzee 1 

Ratlus norveg1cus (rat) 
Sus scrota (pig) 

These abbreviations are proposed in order to establish 
and maintain consistency with existing internationally 
authoritative databases (e.g. GOB. 1\1\EDLINE). 
Altern<ltive ;ibbrev1.:itions to denote tile species when 
usmg common receptor names have been publl~hed 
by NC-IUPHAR and these are still appropriate lor use 1n 
textual discussion referring to common names'. 

according to identilicJtion within a 'ipecil'S, 
e.g. LI', receptors for prostaglandins4 ' -i" can he 
coded as: 

2.1.l'l.J.El'.~.HS,-'\.OI. 

2. l .l'C.El'.U-fS.-'\.02. 
2. l .PG.EP.U!SA.03. 
2. l .PG.El'3.HSA.O-t. 
2. l.l'C.El'3.UCU.Ol., etc. 
Splice \·ari:mh im a givl'n recqltor 111a\· 

lla\'C Ileen iJc11tilied in one speCil''> but not in 
other,, e.g. tll'U mouse splice YMiant'> ha\·e 
been unequi\·ocally demonstrated ior thl' 
:,umatostatin sst: receptor but not tile human 
hom()lo,1.;ue•· •-'. Tlle1· can !Je coded as: 

2. ! .Sim .0 I,\. HS1\.00. 
2.1.SIUF.O L\. \[\I U .U l. 
2.1.SIUF.O l .\.\l\IU.02. 
l\u cmk illr trinucleotide rqw,1h h rl'Co111-

111e11dl'd; these can ill' desuilll'd in till' te.\t 
as\ocic1ted with the relevant l~C. 

FUTURE DIRECTIONS 
\VL' hc1vi: pro\·ided 1ustil1cJtio11 ior a wstl'111atic 
method uf coding recqJturs ot ;Ill structural 
t ypL's. Tile RC sy'item prllpused is dcsignl'd not 
just t\l lw informative but al\o tu 1nm·ide <I di\
tinct alphanumeric tkscriptur ior eacil recep
tor protein. It i\ intentll'd t/1a1 L'<Ich 1ndividu,Ji 
l~l~ ll'ill not l>lll\' tletinl' e;id1 recq>tor typL' 
una1111liguousl\· h\' w;1v of a s1mpil' rl'IL"re11cc 
tur pulllicatio11 purpml's hut that it will al\n 
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associate autornat1callv with a large bodv of 
information in an authoritative pham1acologi
cal database. This database would supply an 
urgent need ot pharmacologists and other 
'>CIL'nt1sb interested in tl1e correlation and 
inle6ration of data 011 receptor operation with 
th;1t 011 receptor structun.'. 7/Jc /Ul'J-!AR 
UtYCf'tur lJatt1/Jd\l' will link nut only with exht
ing Jatabases aln.\1dy established tor gene 

nucleotide sequences and ,1m11w .il·icl 
sequences of receptor proteins. hut 11·ill .1hu 
u n iqucl 1· pro1·ide dcta i led plla rmacolog1c;i I 
J;1t;1 on tht: char;1ctcrist1cs of receptnr recogni
tion <llld tran\duct1on. The l.Itter dat;1 11·ill lie 
appron~J b1· international panl'l\ ol experts in 
each ol tllc man1· l':\1sti11g ;1nd tutu re '\( ·_ 
lUl'H.-\R subco111mittecs cst;iblislwd tur the dit
fl'rcnt receptor l;nnilie\. 
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INTRODUCTION TO TABLES 

In the following contributions, J complete 
classification - integrating all a\·ailable data for 
a receptor familv - constitute; a chapter. The 
statu; oi both the field and the subcommittee 
determine the content of each chapter. Where 
a full c!J'.·»itication i> not a\·ailable. a synop;is 
ot the current po>ition 1a summarv statementl 
ha; Ileen provided. ::\ewlv constituted sub
committees. or tlwse currently reassessing a 
classiticat1on. arc ad.nowJedged by listing the 
membership. It h intcmled that complete 
classif1c1tions ior <111 major receptor fJmilic> of 
interest to plurm<1cologists will be prm·iJed in 
the next edition uf the compendium. 

A standard tabular format h used for each 
clas>itication of a receptor fomih·. 

The i'\C-l U l'HAR-recummended trivial 
nomenclature is prm·iJcd, together with the 
ll!PHA.R Receptor Cude (RC). Although the 
tables include an entry tor receptor subtype, it 
i'> not recommended that this term is used, 
except for highf\· homologous receptor pro
teins within a f,1111ily lsee earlier chapters, 
Recommendations for Receptor :"omenclature; 
The IUl'HAH lkccptor CudeJ 

Precedence is )il\Tn tu data frn111 \tud1es ll!l 

human receptors, !Jut man\· d;it.1 tcle~irly di1-
terenti,1tedl are aho provided tor reLL'pl1lr'> 
trom common lahoraton· speues. 1H1t;i!JI,· r.tt 
and nwuse :\ute that the prdi111i11c11\ recl'ptur 
coJe allocated to each recl'ptor 1~ 1nte11tin11,ill\ 
incomplete !i.e. it dol'> not detilll' Ilic 'Pl'Cie'1 
to take ;1ccount nt this ll';1turl' lll the t;11lks. 
Dat;1 trorn 11011-111allllllalia11 speues ML' 1ll1t 
included. 

!'articular elllphas1s h;1s lll'cll pl,1ced 011 
providing retl'rcnced quantit;1tiH· d;1t,1 tor 
operational characteristics oht;1i11ed tro111 
we! I-cont rolled. rigurous e\pcnmL'llta t ion. 
Quantitative agonist data arl' pretl'rahl\' gi\·cn 
a'> equi-effectiH' mol;1r ratios lsl'l' tile earlier 
chapter, Terms and ~ymbols ill Qu~mtitati\T 

l'llarmacologyl where tile standard agonist = 
1. Unless stated, antagonist potencies ;ire 
given as pf.:11 \'alues for coll!pctiti\'c antago
nists or occasionally as IC, 11 ,·alues \\'hen crnn
petiti\'e antagonists arc u11;l\·ail.ibk. Binding 
affinities arc gi\'en JS plC,,, values ur 1',; \'alul's. 
\\'here pussible. 

The IUPHAR Receptor Compendium 
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Receptor type 

Receptor subtype 

Receptor code 

Previous name(s) 

Structural information 

Functional assays 

Selective agonists 

Agonist potency ratios 

Selective antagonists 

Antagonist potencies 

Radioligands 

Radioligand assays 

Ligand affinities 

Transduction mechanism(s) 

Receptor distribution 

Tissue function(s) 

COMMENTS 

INTRODUCTION TO TABlE5 

nomenclature for a structurally and operationally distinct receptor in J 

given family 

nomenclature for a receptor with strong structurJI homologv to other 
types, but with distinct operational characteristics 

a preliminary receptor code (RC), without the species abbreviation 

outdated names that exist in the literature, but which are no longer 
the recommended nomenclature 

the number of transmembrane domains (TM) and amino acids (aa), 
and accession numbers for the human (h), rat (h), <:ir1d mouse (m) 
receptors where available; the chromosomal location (chr.) for the 
human receptor 

pharmacological test systems (whole tissues or isolated cells) in which 
a response can be firmly attributed to the function of a defined recep
tor type or subtype 

agonists that are selective for the receptor type; specific agonists, 
which are not selective between receptor types in the family, are 
included if useful 

quantitative agonist data are preferably given as equi-ettective molar 
ratios (EMR) where standard agonist = 1, defined in terms of a func
tional response in a particular tissue or cell type; potency ratios (the 
reciprocal of EMR) are alternatively provided 

antagonists that are selective for the receptor type; specific antagonists, 
which are not selective between receptor types in the family, are 
included if useful 

expressed as pK6 or pA2 values from functional assays, or as IC 50 values 
(if no competitive antagonists are available) 

available radioligands (agonist or antagonist, selective or non-selective) 

cell lines expressing cloned receptors, or any tissues or cell lines 
expressing endogenous receptors 

binding affinities for key ligands are given as plC00 (or 1( 50) values or 
expressed as pK0 (or K0 ) values unless otherwise stated 

the preferred receptor signalling pathway or mechanism, when estab
lished; any identified alternative mechanisms 

central and peripheral distribution of the receptor (and the identifying 
techniques) 

the physiological response mediJted by the receptor if established in 
whole tissue, preferably m vivo 

additional information, particularly structural information on splice 
variants, and anomalies in operational characteristics 
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Receptor type 

Receptor subtype 

Receptor code 

Previous name(s) 

Structural information 

Functional assays 

Selective agonists 

Agonist potency ratios 

Selective antagonists 

Antagonist potencies 

Rad iol lgands 

Radioligand assays 

Ligand affinities 

Transduction mechanism(s) 

Receptor distribution 

Tissue function(s) 

COMMENTS 

THE IUPHAR RECEPTOR COMPENDIUM 

5-HT2 

5-HT2c 

2. l .5HT.02C.OOO.OO.OO 

h 377aa, P28221, chr. Xq24 
r 377aa, P49145 
rn 374aa, P28565 

IP 3 accumulation in homogenates of choroid plexus (porcine) 

none 
non-selective: 
(±)-u-Me-5-HT 
(±)-DOB 

5-HT = u-Me-5-HT > DOI > RU24969 = quipazine > 5-CT > sumatriptan 

RS102221 
non-selective: mesulergine 

RS102221 (pK8.6) 
non-selective: mesulergine (8.8) 

[3H]-mesulergine 
[12s1]-LSD 

recombinant receptor; choroid plexus; cortex homogenate 

5-HT (pK 8.7), mesulergine (9.1 ), DOI (7.4), ketanserin (7.6) 

G0 /G 11 
preferentially increases Pl hydrolysis and elevates [ Ca2•]. 

choroid plexus, medulla, pons, striatum, hippocampus (CA 1, CA3), 
hypothalamus, spinal cord; no peripheral distribution identified 

possibly involved in modulation of transferrin production and reguk1-
t1on of CSF volume 

~-...... -
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Receptor type 

Receptor subtype 

Receptor code 

Previous name(s) 

Structural information 

Functional assays 

Selective agonists 

Agonist potency ratios 

Selective antagonists 

Antagonist potencies 

Radioligands 

Radioligand assays 

Ligand affinities 

Transduction mechanism(s) 

Receptor distribution 

Tissue function(s) 

COMMENTS 

5-HYOROXYTRYPTAMINE RECEPTORS 

5-HT 3 

1.1.5HT.01.000.00.00.S 

'M' receptor 

4TM 
h 5-HT JA .4 78aa, P46098, chr. 11 
r 5-HTlA' 483aa, P35563 
m 5-HT3A, 487aa, P23979 

contraction of ileum via myenteric acetylcholine release (guinea-pig); 
depolarisation of isolated vagus nerve (guinea-pig, rat, rabbit); 
cardioexcitation via sympathetic noradrenaline release (rabbit); 
von Bezold-jarisch reflex (various species) 

2-Me-5-HT 
l -(m-chiorophenyi)-biguan1de (m-CPB) 

m-CPB > 5-HT > 2-Me-5-HT » 5-MeOT 

tropisetron 
ondansetron 
granisetron 

tropisetron (pK 10-11) 
ondansetron (8-10) 
granisetron (1 0 ) 

UH]-(S)-zacopride 
[lH)-BRL43694 
[ 1H]-GR65630 
(lH]-LY2 78584 

recombinant " subunit 

granisetron (pK 8.8), ondansetron (8.3), tvl-CPB (7.2), 5-HT (6.9), 
2-Me-5-HT (6.7) 

intrinsic transmitter-gated ion channel 
promotes increased [Ca"·], 

stria tum, hippocampus (CA 1 ), substantia mgr a, globus pallid us; 
post-ganglionic sympathetic neurones, sensory neurones 

sympathetic and parasympathetic neuroexcitation (various species); 
vagal neuroexcitat1on: provocation of emesis (ferret) 

Pentamer of four subunits. Human, rat and mouse orthologues of a 
single subunit (5-HT 3) have been cloned. Species-differences 111 phar
macology and kinetics of activation and inactivation exist. 



DETERMINATIO OF ESSENTIAL OILS IN VEGETABLE DRUGS (2.8.12.) 

• Aniseed : 2: 20 mJ/kg 
• Caraway fruit : 2: 3 0 mJ/kg 
• Chamomile flower, roman:> 7 mVkg 
• Cinnamon: > 12 mJ/kg 
• Clove: > 150 ml/kg 
• Fennel, bitter : > 40 ml/kg 
• Fennel, sweet:> 20 ml/kg 
• Matricaria flower: > 4 ml/kg 
• Peppermint leaf : > 12 ml/kg 
• Star anise : > 70 mJ/kg 
• Thyme:> 12 mJ/kg 
• Valerian Root : > 5 ml/kg 

MICROBIAL CONTAMINATION 

• Acacia: total viable aerobic count (2.6.12.) < 104 /gram bacteria; TEST E.coli (2.6.13.) 
• Agar : total viable aerobic count (2. 6.12.) < 103 /gram bacteria; TEST E.coli and 

Salmonella (2. 6.13.) 
• Gelatin: total viable aerobic count (2.6.12.) < 103 /gram bacteria; TEST E.coli and 

Salmonella (2. 6.13.) 
• Maize starch: total viable aerobic count (2.6.12.) < 103 /gram bacteria and< 102/gram 

fungi; TEST E.coli (2. 6. 13.) 
• Potato starch : total viable aerobic count (2. 6. 12.) < I 03 /gram bacteria and < 102/gram 

fungi; TEST E.coli (2.6.13.) 
• Wheat starch: total viable aerobic count (2.6.12.) < 103 /gram ba~teria and< 102/gram 

fungi; TEST E.coli (2.6.13.) 
• Rice starch : total viable aerobic count (2. 6.12.) < 103 /gram bacteria and < 102/gram fungi; 

TEST E.coli (2.6.13.) 
• Tragacanth: total viable aerobic count (2.6.12.) < 104 /gram bacteria; TEST E.coli and 

Salmonella (2. 6. 13.) 
• Guar gallactomannan: total viable aerobic count (2.6.12.) < 103 /gram bacteria; TEST 

E.coli and Salmonella (2. 6.13.) 



Arachis oil : < 5. 0 
Olive oil : < 5.0 (also for parenteral dosage forms) 
Sesame oil : < 5.0 
Wool fat: < 20 
Wool fat, hydrous:< 15 

• Saponification value (2.5.6.) 

Camauba wax (own method used): 78 to 95 
Castor oil : I 76 to 187 
Peru Balsam : 230 to 255 
Wool fat : 90 to I 05 
Wool fat, hydrous : 67 to 79 

• Unsaponifiable matter (2.5. 7.) 

Almond oil:< 0.7 % 
Almond oil (refined):< 0.7 % 
Arachis oil:< 1.0 % 
Castor oil: < 0.8 % 
Olive oil (own method):< 1.5 % 
Sesame oil : < 2.0 % (Ph.Eur. Suppl. 1998) 
Soya-bean oil : < 1.5 % 

DETERMINATION OF WATER (2.5.12.) 

If intended/or use in the manufacture ofparentrai dosage forms 

Almond oil, refined : 0.3 % 
Arachis oil : 0.3 % 
Castor oil : 0.3 % 
Olive oil: 0.1 % 
Sesame oil: 0.05 % 
Soya-bean oil: 0.3 % 

RESIDUE ON EVAPORATION OF ESSENTIAL OILS (2.8.9.) 

• Lemon oil 

SOLUBILITY OF ALCOHOL OF ESSENTIAL OILS (2.8.10.) 

• Eucalyptus oil 
• Clove oil 

ASSAY OF 1,8- CINEOLE IN ESSENTIAL OILS (2.8.11.) 

• -Eucalyptus oil 



4. shake aqueous layer with 2 x 50 ml light petroleum; combine light petroleum layers 
5. wash with 3 x 50 ml alcohol (50 %) 
6. evaporate light petroleum and dry residue at 100-105 °C (15 min): a gram 
7. dissolve residue in 20 ml alcohol (neutralised to bromophenol blue solution) 
8. if necessary, titrate with 0.1 M HCl (b ml) 
9. % ofunsapooifiable matter: 100 (a· 0.032 b)/m 

Carnauba wax : Acid value : 2-7 ; Saponification value : 78-95 

1. 2.000 g (m gram)+ 40 ml xylene : reflux until completely dissolved 
2. + 20 ml alcohol + 1 ml phenolphthalein solution 
3. titrate hot solution with 0.5 M alcoholic KOH (nl ml); carry out a blank test (n2 ml) 
4. calculate acid value : 28.05 (n 1- n2)/m 

I. add to titrated solution (acid value) 20.0 ml 0.5 M alcoholic KOH; reflux for 3 h 
2. add l ml phenolphthalein solution; titrate hot solution with 0.5 M HCl (n3 ml) 
3. carry out blank (n4 ml) 
4. calculate saponification value: 28.05 (n4 - n3)/m +acid value 

• Acid value (2.5. 1.) 

Almond oil:< 2.0 
Almond oil, refined:< 0.5 
Anise oil : < 1.0 
Arachis oil : < 0.6 
Camauba wax : 2 to 7 (own method) 
Olive oil : < 2.0; if intended for use in manufacture of parenteral dosage forms : < 0.5 
Peppermint oil : < 1.4 .. 
Sesame oil:< 0.6; if intended for use in manufacture of parenteral dosage forms:< 0.3 
Wool fat: < 1.0 
Wool fat, hydrous : < 0.8 

• Ester value (2.5.2.) 

Beeswax, white : 17 to 24 (own method) 
Beeswax, yellow : 17 to 22 (own method) 

• Hydroxyl value (2.5.3.) 

Castor oil (Ricini o/eum) : method A : > 150 

• Iodine value (2.5.4.) 

Castor oil : 82 to 90 

• Peroxide value (2.5. 5.) 

Almond oil:< 10.0 
Almond oil, refined : < 5. 0 



7. + NH3 (alkaline)+ chloroform extraction+ evaporate chloroform extract to dryness 
8. dissolve residue in 20.0 ml H1S04 0.01 M 
9. titrate excess acid with NaOH 0.02 Mon methyl red mixed solution (n ml) 
l O. total alkaloids, as hyosyamine : 

57.88 x (20-n)/(100-d) x m 

Lemon oil: > 2.2 % and$ 4.5 % carbonyl compounds, calculated as citral 

l. 9.000 g + 20 ml ethanol 
2. add 10.0 ml hydroxylamine.HCl + bromophenol blue solution 
3. titrate with 0.5 M alcoholic KOH (from yellow to olive-green) 
4. allow to stand for 5 min.; titrate again if necessary 
5. 1 ml 0.5 M alcoholic KOH= 76. l mg carbonyl compounds, as citral 

/clithammol: ~ 4.5 % and$ 7.0 % total ammonia 

1. dissolve 2.50 gin warm water 
2. rinse solution into a 250 ml volumetric flask + add 200 ml NaCl-solution + dilute to 250 ml 
3. tilter (discard first 20 ml) 
4. 100.0 ml clear filtrate+ 25 ml formaldehyde solution (neutralised to phenolphthalein) 
5. titrate with 0.1 M NaOH until faint pink colour is obtained 
6. 1 ml 0.1MNaOH=1.703 mg NH3 

• TESTS 

Gelatin : Sulphur dioxide: $ 200 ppm 

1. cfr. Apparatus for determination of S02 
2. boil gelatin with dilute HCl for 1 h. 
3. collect S02 in test tube with I 0 ml (neutralised) dilute hydrogen peroxide solution 
4. heat contents of test tube for 15 min. 
5. titrate with 0.1 M NaOH on bromophenol blue R 

Eucalyptus oil : aldehydes 

I. 10 ml oil+ 5 ml toluene and 4 ml alcoholic NH20H.HC1 solution (contains methylorange) 
2. shake 
3. titrate with 0.5 M KOH in alcohol (60 %) until red colour changes to yellow 
4. continue titration with shaking 
5. end-point reached : permanent pure yellow colour of indicator in lower layer 
6. repeat titration on further I 0 ml with first determination liquid as reference 
7. maximum 2.0 ml 0.5 M KOH in alcohol (60 %) 

Olive oil : unsaponifiable matter : $ 1.5 % 

1. 5.0 g oil+ 50 ml 2 M alcoholic KOH: reflux for I h (+shaking) 
2. + 50 ml water; shake; cool; transfer to separating funnel 
3. + 50 ml light petroleum ; shake; transfer aqueous layer to second separating funnel 



TITRATIONS 

• ASSAYS 

/pecacuanha root: ~ 2.0 % total alkaloids (emetine + cephaeline), calculated as emetine 
1. 7. 5 g powder + NH3 and ether extraction 
2. residue : dissolve in neutralised alcohol (90 %) 
3. + 15.0 ml HCl 0.1 M 
4. titrate excess acid with NaOH 0.1 Mon methyl red mixed solution 
5. 1 ml HCl 0.1 M = 24.03 mg total alkaloids, as emetine 

Belladonna leaf:> 0.30 % total alkaloids (hyoscyamine + hyoscine = scopolamine), calculated 
as hyoscyamine 
1. determine loss on drying at 100-105°C ( d) 
2. I 0 0 g powder (m) + NH3 and ether-alcohol extraction 
3. percolation with chloroform-ether ( 1 /3 vol.) 
4. concentrate percolate to about 50 ml 
5. transfer to a separating funnel; add 2.1 volumes of ether (density< water density) 
6. extraction with 3 x 20 ml H2SO. 0.25 M; separate H2S04-layer 
7. + NH3 (alkaline)+ chloroform extraction+ evaporate chloroform extract to dryness 
8. dissolve residue in 20.0 ml H2S04 0.01 M 
9. titrate excess acid with NaOH 0.02 Mon methyl red mixed solution (n ml) 
1 O. total alkaloids, as hyosyamine : 

57.88 x (20-n)/(100-d) x m 

Hyoscyamus leaf:~ 0.05 % total alkaloids (hyoscyamine + hyoscine = scopolamine), 
calculated as hyoscyamine 
1. determine loss on drying at I00-105°C (d) 
2. 40.0 g powder (m) + NH3 and ether-alcohol extraction 
3. percolation with chloroform-ether (1/3 vol.) 
4. concentrate percolate to about 50 ml 
5. transfer to a separating funnel; add 2.1 volumes of ether (density< water density) 
6. extraction with 3 x 20 ml H2S04 0.25 M; separate H2S04-layer 
7. + NH3 (alkaline) + chloroform extraction + evaporate chloroform extract to dryness 
8. dissolve residue in 20.0 ml H2S04 0.01 M 
9. titrate excess acid with NaOH 0.02 Mon methyl red mixed solution (n ml) 
10. total alkaloids, as hyosyamine : 

57.88 x (20-n)/(100-d) x m 

Stramonium leaf:~ 0.25 % total alkaloids (hyoscyamine + hyoscine = scopolamine), 
calculated as hyoscyamine 
I. determine loss on drying at 100-105°C ( d) 
2. 10.0 g powder (m) + NH3 and ether-alcohol extraction 
3. percolation with chloroform-ether ( 1 /3 vol.) 
4. concentrate percolate to about 50 ml 
5. transfer to a separating funnel; add 2.1 volumes of ether (density< water density) 
6. extraction with 3 x 20 ml H2S04 0.25 M; separate H2S04-layer 



SULPHATED ASH (2. 4.14.) 

• lchtammol: < 0.3 % 
• Linseed : < 6.0 % 
• Liquorice root:< 10.0 % 
• Maize starch : < 0.6 % 
• Potato starch:< 0.6 % 
• Rice starch : < 1.0 % 
• Valerian root: < 15.0 % 
• Wheat starch:< 0.6 % 
• Wool fat:< 0.15 % 
• Wool fat, hydrous:< 0.1 % 



LOSS ON DRYING (2.2.32.) 

• Acacia - 100-105 °C: max. 15.0 % 
• Acacia, spray dried - 100-105 °C: max. 10.0 % 
• Agar - 100-105 °C: max. 20.0 % 
• Aloes, barbados - 100-105 °C: max. 12.0 % 
• Aloes, cape - 100-105 °C: max. 10.0 % 
• Aloes, dry extract, standardised - 100-105 °C / 3 h: max. 4.0 % 
• Bearberry leaf- 100-105 °C / 2 h: max. 10.0 % 
• Belladona leaf ( % not given; determined in the ASSAY) + prepared - I 00-105 °C : max. 

5.0% 
• Cascara - 100-105°C12 h: max. 10.0 % 
• Devil's claw root - 100-105 °C: max. 12.0 % 
• Digitalis leaf - 100-105 °C: max. 6.0 % 
• Extracts: Dry residue: 100-105 °C / 3 h 
• Frangula bark - 100-105 °C/ 2 h: max. 10.0 % 
• Gelatine - 100-105 °C : max. 15 % 
• Guar galactomannan - 100-105°C15 h: max. 15.0 % 
• Hamarnelis leaf- 100-105°C 14 h: max. 10.0 % 
• Hyoscyamus leaf (%not given; determined in the ASSAY)+ prepared - 100-105 °C: max. 

5.0% 
• Ipecacuanha, prepared - 100-105 °C: max. 5.0 % 
• Ipecacuanha, root - 100-105 °C: max. 10.0 % 
• Lime flower - 100-105°C12 h: max. 12.0 % 
• Maize starch - 100-105 °C : max. 15.0 % 
• Marshmallow root - 100-105°C 12 h: max.12.0 % 
• Opium, raw -100-105°C14 h: max. 15.0 % 
• Potato starch- 100-105 °C: max. 20.0 % 
• Psyllium seed - 100-105°C12 h: max. 14.0 % 
• Rhubarb - 100-105 °C: max. 12.0 % 
• Rice starch - 100-105 °C: max. 15.0 % 
• Senna leaf- 100-105°C12 h: max. 12.0 % 
• Senna pods, Alexandrian - 100-105 °C / 2 h: max. 12.0 % 
• Senna pods, Tinnevelly - 100-105°C12 h: max. 12.0 % 
• Shellac - 40-45 °C / 24 h : max. 2.0 % 
• Strarnonium leaf ( % not given; determined in the ASSAY) + prepared - l 00-105 °C : max. 

5.0% 
• Wheat starch - 100-105 °C: max. 15.0 % 
• Wool fat - 100-105°C11 h: max. 0.5 % 



GAS CHROMA TOG RA PHY (2.2.28.) 

• Almond oil : Foreign fatty oils (2.4.22.) (fatty-acid fraction in%); Sterols 
(2.4.23.):Determination of the sterols: after preparative TLC on silicagel 

• Almond oil, refined : Foreign fatty oils (2.4.22.) (fatty-acid fraction in%); Sterols 
(2.4.23.):Determination of the sterols: after preparative TLC on si/icagel 

• Anise oil : Chromatographic profile 
• Arachis oil : Foreign fatty oils (2.4.22.) 
• Clove oil : Chromatographic profile 
• Fennel, bitter : Estragole (TESTS) and Anethole and Fenchone (ASSAY) 
• Fennel, sweet: Estragole and Fenchone (TESTS) and Anethole (ASSAY) 
• Olive oil: Foreign fatty oils (2.4.22.); Sterols (2.4.23.):Determination of the sterols: after 

preparative TLC on si/icagel 
• Peppermint oil : Chromatographic profile 
• Pesticide residues (2.8.13.): Organo phosphorus insecticides, Organochlorine and Pyrethroid 

insecticides : no monographs 
• Sesame oil : Foreign fatty oils (2.4.22.) 
• TEST for methanol and 2-propanol (2.9.11.): extracts and tinctures 
• Wool fat : Butylhydroxytoluene ( < 200 ppm) 
• Wool fat, hydrous: Butylhydroxytoluene (< 150 ppm) 

LIQUID CHROMATOGRAPHY (2.2.29.) 

• Devil's claw root: ASSAY: Harpagoside (1.2 %) : detection at 278 run; CI8-column 
• Opium, raw : ASSAY : Morphine (> I 0. 0 %). Codeine (> 2. 0 %). Thebaine (< 3. 0 %) : 

detection at 280 nm ; CS-column 
• Sesame oil : TESTS : Composition of triglycerides : refractometer .detection; 2 C 18-columns 
(Ph.Eur. - Supplem. 1988) 

SIZE-EXCLUSION CHROMATOGRAPHY (2.2.30.) 

• Purification of Organochlorine, Organophosphorus and Pyrethroid insecticides in 
PESTICIDE RESIDUES (2.8.13.) 



DETECTION IN DAYLIGHT AFTER SPRAYING 

• Acacia : 2 runs ; spray : aminohippuric acid reagent + heat : galactose + arabinose + 
rhamnose (no glucose) 

• Bearberry leaf: spray : 1 % solution dichloroquinonechlorimide in methanol + 2 % 
solution of anhydrous sodium carbonate : arbutin + gallic acid + hydroquinone 

• Belladonna leaf : spray : potassium iodobismuthate solution : hyoscyamine + hyoscine; 
spray : sodium nitrite solution : hyoscyamine; TEST : no atropine 

• Carnauba wax : spray : phosphomolybdic acid solution in alcohol : triacontanol + blue 
zones 

• Fatty oils: identification (2.3.2.) : on octadecylsilyl silica gel: spray: 10 % 
pliosphomolybdic acid solution in alcohol + heat 

• Guar galactomannan : I run ; spray : aminohippuric acid reagent + heat : galactose + 
mannose 

• Hamamelis leaf: spray : ferric chloride solution : tannic acid + gallic acid + phenolic 
compounds 

• Hyoscyamus leaf: spray : potassium iodobismuthate solution : hyoscyamine + hyoscine; 
spray : sodium nitrite solution : hyoscyamine; TEST : no atropine 

• Opium, raw : spray : potassium iodobismuthate solution + 0. 4 % sulfuric acid : morphine 
+ codeine + papaverine + noscapine + thebaine 

• Rhubarb : TEST : Rheum rhaponticum : spray : phosphomolybdic acid solution : no 
rhaponticin 

• Senega root : spray: anisaldehyde solution +heat : saponosides (red zones); spray: 20 % 
phosphomolybdic acid in ethanol+ heat: saponosides (blue zones) 

• Senna leaf: spray : 20 % nitric acid solution +heat+ spray : 5 % KOH in alcohol (50%) 
: sennosides B, A, D and C + rhein-8-glucoside. 

• Senna pods, Alexandrian: spray : 20 % nitric acid solution +heat;+ spray : 5 % KOH in 
alcohol (50%) : sennosides B, A, D and C + rhein-8-glucoside. · 

• Senna pods, Tinnevelly: spray : 20 % nitric acid solution +heat +spray : S % KOH in 
alcohol (50%) : sennosides B, A, D and C + rhein-8-glucoside. 

• Star anise : spray: 20 % phosphomolybdic acid in alcohol+ heat : anethole + 
triglycerides; TEST : no myristicine (Illicium anisatum) 

• Sterols in Olive oil : separation of sterol fraction : spray : potassium permanganate 
solution 

• Stramonium leaf: spray : potassium iodobismuthate solution : hyoscyamine + hyoscine; 
spray : sodium nitrite solution : hyoscyamine; TEST : no atropine 

• Tragacanth : spray: aminohippuric acid reagent+ heat: galactose + arabinose + xylose + 
fucose 

• Valerian root : TEST : spray: anisaldehyde solution+ heat: valereinc acid+ valtrate + 
isovaltrate + acetoxyvalerenic acid 



TESTS 

• Almond oil: 0.100 gin 10.0 ml cyclohexane: absorbance between 264 nm and 276 nm:::; 
0.20 

• Lemon oil : absorbance between 260 nm and 400 nm : 0.20 to 0.96 
• Olive oil : 1.00 gin 100.0 ml cyclohexane: absorbance at 270 nm s 0.20; ratio absorbanc< 

at 232 nm/270 nm > 8 

PHENOLSANDPOLYPHENOLS 

ASSAY 

• Hamamelis leaf: (protected from light) 
1. 0. 750 g powder (m in gram) + 150 ml water. Heat to boiling; cool; transfer and dilute to 

250.0 ml 
2. filter; discard first 50 ml of the filtrate 
total polypheno/s: 
1. 5.0 ml filtrate+ 25.0 ml water; mix 5.0 ml with 2.0 ml phosphotungstic acid solution; dilute 

to 50.0 ml with sodium carbonate solution 
2. measure (after 3 min) absorbance (Al) at 715 nm 
polypheno/s not absorbed by hide powder: 
1. 20.0 ml filtrate+ 0.20 g hide powder CRS; shake for 60 min; filter 
2. dilute 5.0 ml filtrate to 25.0 ml with water 
3. mix 5.0 ml with 2.0 ml phosphotungstic acid solution; dilute to 50.0 ml with sodium 

carbonate solution 
4. measure (after 3 min) absorbance (A2) at 715 nm 
standard: 
1. dissolve 50.0 mg pyrogallol R in water; dilute to 100.0 ml 
2. dilute 5.0 ml solution to 100.0 ml with water 
3. mix 5.0 ml with 2.0 ml phosphotungstic acid solution; dilute to 50.0 ml with sodium 

carbonate solution 
4. measure (after 3 min) absorbance (A3) at 715 nm 
% tannins: 13.12 x (Al - A2)/ Al x m 

• Rhatany root : 
cfr. Hamamelis leaf 

• Thyme: 
1. dilute essential oil from assay to 50.0 ml alcohol (90.0 %) 
2. 5.0 ml solution+ 40 ml alcohol (90 %) +dilute with water to 100.0 ml 
3. 5.0 ml in separating funnel+ 45 ml water+ 0.5 ml dilute ammonia+ 1 ml 2 % 

aminopyrazolone; mix ; + 4 ml 2 % potassium ferrcyanide; mix; 
4. + 25 ml methylene chloride; shake; separate methylene chloride layer 
5. shake aqueous layer with 2 x 25 ml and 10 ml methylene chloride and filter 
6. dilute to 100.0 ml with methylene chloride; measure absorbance at 450 nm 
7. calculate % phenols, expressed as thymol; (specific absorbance = 805) 

TESTS : Gelatin: phenolic preservatives+ pentachlorophenol by TLC 



7. cfr. 2-5 
8. apply to TLC-plates as bands 20 mm x 3 mm 2 x 60 µl of test solution and 2 x 60 µI of 

reference solution; develop plate 2 x over 15 cm; dry; examine under 254 nm 
9. mark zones, corresponding to p.glycyrrhetic acid in the chromatograms. 
IO.remove coatings; transfer to 25 ml flasks; add 5.0 ml ethanol; shake for 15 min. 
11. filter each solution into 10 ml volumetric flask; rinse filter; dilute to I 0. 0 ml with Et 0 H. 
12.prepare blank from plate 
13.measure absorbance; calculate% glycyrrhizinic acid: Al 1. m2 1. C/A2 1. ml 

• Rhatany root : Total polyphenols, Polypheno/s not adsorbed by hide powder as tannins 
with pyrogallol as Standard : absorbance at 715 nm 

• Rhubarb : ;?: 2.2 % Hydroxyanthracene derivatives as rhein : absorbance at 515 nm 
I. 0.100 g powder (m gram)+ 30.0 ml water; mix and weigh; reflux for 15 min. 
2. cool; add 50 mg NaHC03; weigh; adjust to original mass with water 
3. centrifuge and transfer I 0.0 ml liquid to reflux flask; add 20 ml ferric chloride solution; mix 
4. reflux for 20 min., add I ml HCl, heat for further 20 min. shaking frequently; cool; transfer 

to separating funnel 
5. shake with 3 x 25 ml ether, used to rinse the flask; combine ether extracts; wash with 2 x 15 

ml water 
6. filter ether extracts and dilute to 100. 0 ml with ether 
7. evaporate 10.0 ml to dryness; dissolve residue in 10.0 ml 0.5 % Mg-acetate in MeOH 
8. measure absorption; calculate% rhein: A 1. 0.64/ m (specific absorbance = 468) 

• Senna leaf:~ 2.5 % Hydroryanthracene giycosides as sennoside B: absorbance at 515 
nm 

1. 0.150 g powder (m gram)+ 30.0 ml water; mix and weigh; reflux for 15 min. 
2. cool; weigh; adjust to original mass with water 
3. centrifuge and transfer 20.0 ml supernatant liquid to separating funnel; add 0.1 ml dilute 

HCl; shake with 3 x 15 ml chloroform; discard chloroform layer; 
4. add 0.10 g NaHC03; shake 3 min.;centrifuge; transfer 10.0 ml supernatant for reflux 
5. add 20 ml ferric chloride solution; mix; reflux for 20 min.; add 1 ml HCl; heat for further 20 

min.; shake to dissolve the precipitate 
6. cool, transfer to separating funnel; shake with 3 x 25 ml ether, used to rinse the flask 
7. combine ether layers; wash with 2 x 15 ml water; transfer ether layers and dilute to 100.0 ml 

with ether. 
8. evaporate 10.0 ml ether to dryness; dissolve residue in 10.0 ml 0.5 % Mg-acetate in MeOH 
9. measure absorbance; calculate% sennoside B : A I. 1.25/ m (specific absorbance = 240) 

• Senna pods, Alexandrian : Hydroryanthracene glycosides as sennoside B : absorbance 
at 515 nm 

1. cfr. Senna leaf 

• Senna pods, Tinnevelly : Hydroxyanthracene glycosides as sennoside B : absorbance at 
515 nm 

1. cfr. Senna leaf 

• Thyme: Phenols as Thymol: absorbance at 450 nm (cfr. Phenols and polyphenols) 



THIN-LAYER CHROMATOGRAPHY (2.2.27.) 

DETECTION IN ULTRAVIOLET LIGHT AT 254 nm: 

• Anise oil : UV : anisaldehyde , anethol ; spray : vanil/in reagent + heat : linalol, anethol, 
monoterpene hydrocarbons 

• Aniseed : UV : anethol ; spray : phosphomolybdic acid+ heat : anethol + triglycerides 
• Cinnamon: 254 nm: cinnamaldehyde + eugenol; 365 nm: o-methoxy-cinnamaldehyde; 

spray : phloroglucinol solution : cinnamaldehyde +o-methoxy-cinnamaldehyde 
• Clove : UV : eugenol + acetyleugenol; spray : anisaldeliyde solution + heat : eugenol + 

acetyleugenol + caryophyllene 
• Clove oil : UV : eugenol + acetyleugenol; spray : anisaldehyde solution + heat : eugenol + 

acetyleugenol + caryophyllene 
• Devil's claw root: UV: harpagoside; spray: phloroglucinol solution+ hydrochloric acid 

+ heat : harpagoside 
• Fennel bitter : UV : anethole; spray : sulphuric acid+ heat : fenchone + anethole + 

terpenes 
• Fennel sweet : UV : anethole; spray : sulphuric acid + heat : anethole + terpenes 
• Gelatine : TEST : amino acid derivatives : derivatisation on the plate with 

dimethylaminonaphthalene-sulphonyl chloride+ disodium tetraborate +dry at 60°C; 
develop : 365 nm; phenolic preservatives (ethyl-, methyl-, propyl parahydroxybenzoate, 
pentachlorophenol) : 254 nm 

• Gentian root : UV : amarogentine; spray : fast red B salt; I 0 min. : amarogentine; + 
ammonia vapour : amarogentine; TEST : other Gentiana species 

• Lemon oil (no spray): UV 254 nm: citral + citropten + bergamotin + 5-genaryloxy-7-
methoxycoumarin + psoralen derivative+ biakangelicin; UV 365 nm: psoralen derivative, 
citropten, 5-genaryloxy-7-methoxycoumarin, bergamotin. TEST : adulterants : UV 254 nm : 
methyl anthranilate +methyl salicylate + chalcones; UV 365 nm; HCl-vapour +daylight: 
chalcones + other adulterants 

• Liquorice root : TESTS : UV : tl-glycyrrhetic acid ; spray : anisaldehyde solution; daylight: 
zones with Rf of0.6 + tl-glycyrrhetic acid; ASSAY: isolation by TLC of 13-glycyrrhetic 
acid + absorbance at 250 nm 

• Matricaria flower : UV : en-yne-dicycloether + matricin; spray : anisaldehyde solution + 
heat : bornyl acetate + matricin + bisabolol + en-yne-dicycloether + terpenes 

• Peppermint leaf: UV : carvone + pulegone; spray : anisaldehyde solution +heat; daylight 
: menthol + cineole + carvone + pulegone + isomenthone + menthyl acetate + menthone + 
hydrocarbons 

• Peppermint .oil : UV : carvone + pulegone; spray : anisaldehyde solution + heat; daylight : 
menthol + cineole + carvone + pulegone + isomenthone + menthyl acetate + menthone + 
hydrocarbons+ menthofuran 

• Peru balsam : UV : benzyl benzoate + benzyl cinnamate; spray : phosphomolybdic acid+ 
heat; nerolidol ; no colophony 

• Sterols in fatty oils: Separation of the sterol fraction from unsaponifiable matter (2.-1.23.): 
spray : dichlorojluorescein solution in ethanol + UV (before further GC analysis of 
isolated strerols) 

• Shellac : TEST : colophony : UV ; spray : anisaldehyde solution +heat 
• Thyme : UV : thymol + quenching zones ; spray : anisaldehyde solution + heat : thymol + 

carvacrol + cineole + linalol + borneol 



DETECTION IN ULTRA VIOLET LIGHT AT 365 nm : 

• Aloes, barbados : spray : 10 % KOH in methanol+ UV: barbaloin + aloesine ; heat : violet 
fluorescence zone 

• Aloes, cape : spray : 10 % KOH in methanol, heat, UV: barbaloin + aloinosides A and B + 
aloesine; TEST : barbados aloes : no zone of violet fluorescence 

• Aloes, dry extra extract standardised : spray : 10 % KOH in methanol, UV : barbaloin + 
aloesine + aloinosides A and B + violet fluorescence zone 

• Cascara : spray : 5 % KOH in alcohol 50% +heat+ UV: cascarosides (several zones with 
same fluorescence); TEST: other species of Rharnnus; anthrones: spray: 5 % KOH in 
alcohol 50% +heat+ UV: no zones of blue or orange-brown fluorescence; spray: 0.5 % 
nitrotetrazolium blue solution in methanol : no violet or greyish-blue zones 

• Chamomille flower, roman : spray : solution of diphenylboric acid aminoethyl ester + 
macrogol 400 solution+ stand/or 30 min. +UV: apigenin + apigenin-7-glucoside + 
luteolin + apiin 

• Cinchona bark : spray : anhydrous formic acid R + UV : quinine + quinidine ; spray : 
iodoplatinate reagent : quinine + quinidine + cinchonine + cinchonidine 

• Cinnamon: 254 nm: cinnamaldehyde + eugenol; 365 nm: o-methoxy-cinnamaldehyde; 
spray : pltloroglucinol solution : cinnamaldehyde +o-methoxy-cinnamaldehyde 

• Digitalis leaf : spray : mixture of solution of chloramine + solution of trichloroacetic acid 
in alcohol + heat + UV: purpureaglycoside B + A + gitoxin + digitoxin 

• Eucalyptus oil: spray: anisaldehyde solution+ heat+ UV: 1,8-cineole; no citronella! 
• Frangula bark: spray: 5 % KOH in alcohol SO%+ heat+ daylight: glucofrangulins + 

frangulins (several brownish-red zones); TEST: other species ofRhamnus; anthrones: spray 
: 5 % KOH in alcohol 50% +heat+ UV: no yellow or blue fluorescence zones; spray : 
nitrotetrazolium blue solution in methanol : no violet or greyish-blue zones 

• Gelatine : TEST : amino acid derivatives : derivatisation on the plate with 
dimethylaminonaphthalene-sulphonyl chloride + disodium tetraborate + dry at 60°C; develop 
; 365 nm; phenolic preservatives (ethyl-, methyl-, propyl parahydroxybenzoate, 
pentachlorophenol) : 254 nm 

• lpecacuanha root : spray : solution of iodine in alcohol +heat +daylight : emetine + 
cephaeline ; UV : intense yellow fluorescence : emetine +cephaeline 

• Lemon oil (no spray) : UV 254 nm: citral + citropten + bergamotin + 5-genaryloxy-7-
methoxycoumarin + psoralen derivative+ biakangelicin; UV 365 run: psoralen derivative, 
citropten, 5-genaryloxy-7-methoxycoumarin, bergamotin. TEST: adulterants: UV 254 nm: 
methyl anthranilate +methyl salicylate + chalcones; UV 365 run; HCl-vapour: daylight: 
chalcones + other adulterants 

• Lime flower : spray : solution of diphenylboric acid aminoethyl ester + macrogol 400 
solution+ stand/or 30 min. +UV: rutine + hyperoside +different zones of fluorescence 
(pattern description) 

• Rhubarb : UV : emodin + physcione + chrysophanol + rhein + aloe-emodin ; spray : I 0 % 
KOH in methanol : zones become red to violet 



• Digitalis leaf: ~ 0.3 % Cardeno/ic glycosides as digitoxin : absorbance at 540 nm 
1. shake 0.250 g powder with 50.0 ml water for 1 h.; add 5.0 ml 150 g/l Pb-acetate solution; 

shake; add after a few minutes 7.5 ml 4 % Na2HP04 solution 
2. filter; reflux 50.0 ml filtrate with 5 ml HCl (15 %) for 1 h. 
3. transfer to separating funne~ rinse, shake with 3 x 25 ml chloroform 
4. dry combined chloroform layers with anh. Na2S04; dilute to 100.0 ml with chloroform 
5. evaporate 40.0 ml to dryness; dissolve residue in 7 ml alcohol (50 %); add 2 ml 

dinitrobenzoic acid solution+ 1 ml NaOH 1 M 
6. prepare reference solution: 50.0 mg digitoxin CRS in 50.0 ml alcohol; dilute 5.0 ml to 50.0 

ml; 5.0 ml dilution+ 25 ml water+ 3 ml HCl (15 %); reflux for 1 h. 
7. transfer to separating funnel, rinse, shake with 3 x 25 ml chloroform 
8. dry combined chloroform layers with anh. Na2S04; dilute to 100.0 ml with chloroform 
9. evaporate 40.0 ml to dryness; dissolve residue in 7 ml alcohol (50 %); add 2 ml 

dinitrobenzoic acid solution+ I ml NaOH I M 
IO.measure absorbance of the 2 solutions during I2 min. until maximum 
11. calculate content of cardenolic glycosides 

• Franguia bark: ~ 7.0 % G/ucofrangulins as glucofrangulin A: absorbance at 515 nm; 
1. weigh 0.250 g powder (m gram)+ 25.0 ml 70 % methanol; mix; weigh again 
2. reflux for 15 min; cool; weigh and adjust to first mass with 70 % methanol 
3. filter; transfer 5. 0 ml filtrate to separating funnel; + 50 ml water + 0 .1 ml HCl; 
4. shake with 5 x 20 ml light petroleum; transfer aqueous layer to volumetric flask 
5. wash organic layers with 2 x 15 ml water; add water to aqueous layer in 100 ml volumetric 

flask 
6. add 5 ml 5 % sodium carbonate; dilute to 100.0 ml with water; discard light petroleum; 
7. 40.0 ml aqueous solution+ 20 ml 20 % ferric chloride solution; reflux for 20 min.; add 2 ml 

HCl; reflux further for 20 min.; shake to dissolve precipitate; cool 
8. transfer to separating funnel; shake with 3 x 25 ml ether; combine ether extracts; wash with 

2 x 15 ml water ' 
9. dilute ether layer to 100.0 ml; evaporate 20.0 ml to dryness; 
IO.dissolve residue in 10.0 ml 0.5 % Mg-acetate solution in MeOH 
I I .measure absorbance : A x 3.06/ m (specific absorbance = 204) 

• Hamamelis leaf: Total polyphenols, Polyphenols not adsorbed by hide powder as tannins 
with pyrogallol as Standard : absorbance at 715 nm (cfr. Phenols and polyphenols) 

• Liquorice root: ~ 4.0 % glycyrrhizinic acid: absorbance at 250 nm after preparative 
TLC 

1. test solution: 1.00 g powder (ml)+ 25 ml I M HCl + 2.5 ml dioxan in IOO ml flask; reflux 
for 2 h.; cool; filter; discard filtrate 

2. rinse flask and filter with 5 x 20 ml water; discard rinsings 
3. dry flask and filter at I 05 °C for 20 min 
4. transfer filter to the flask; add 50 ml chloroform; reflux for 5 min.; filter warm chloroform 

solution; repeat extraction with 3 x 25 ml chloroform; filter warm chloroform solutions; 
5. evaporate combined chloroformic extracts to dryness; transfer residue quantitavely with 

chloroform-methanol (I/ I vol.) to I 0. O ml flask; rinse beaker with chloroform, evaporate to 
1 ml; add to 10.0 ml flask; dilute to 10.0 ml with chloroform-methanol (I/1 vol.) 

6. reference solution: 50.0 mg glycyrrhizinic acid CRS (m2) of C % declared content+ 25 ml 
HCI + 2. 5 ml dioxan in 100 ml flask; reflux for 2 h.; cool; filter; discard filtrate 



• Cascara : ~ 8.0 % Hydroxyanthracene g/ycosides of which~ 40 % other than 
cascarosides as cascaroside A: absorbance at 515 nm ; absorbance ratio at 515 nm to 
440 nm> 2.4 

1. 1. 00 g powder in 100 ml boiling water + stirring for 5 min. 
2. cool, dilute to 100.0 ml with water, shake, filter, discard first 20 ml 
3. 10.0 ml filtrate to separating funnel+ 0.1 ml 1 M HCl; shake with 2 x 20 ml ether-hexane 

(113 vol) 
4. wash organic layer with 5 ml water; discard organic layer; add rinsings to aqueous layer 
5. shake a ueous la ers with 4 x 30 ml eth !acetate; combine ethvlacetate extracts 

6. aqueous layer:::::> assay of cascarosides 
7. evaporate organic layer to dryness 
8. dissolve residue in 0.3-0.5 ml MeOH; transfer to volumetric flask; rinse with warm water 
9. cool; dilute to 50.0 ml with water; transfer 20.0 ml to round-bottomed flask with 2 g ferric 

chloride and 12 ml HCI. 
1 O.reflux for 4 h; cool, transfer to separating funnel and rinse with 3-4 ml NaOH 1 M and 3-4 

ml water; add rinsings to separating funnel 
I I.shake with 3 x 30 ml ether-hexane (1/3 vol); wash organic layers with 2 x IO ml water; 

discard water 
12.dilute organic phase to 100.0 ml ether-hexane (1/3 vol); evaporate 20.0 ml 
13.dissolve residue in 10.0 ml 0.5 % Mg-acetate solution in MeOH 
14.measure absorbance; calculate: Ax 6.95/ m (specific absorbance = 180) 

• Cascara:~ 8.0 % Hydroryanthracene g/ycosides of which ~60.0 % Cascarosides, as 
cascaroside A : absorbance at 515 nm ; absorbance ratio at 515 nm to 440 nm > 2. 7 

l 1. aqueous layer:::::> assay of cascarosides : dilute to 50.0 ml with water 
2. transfer 20.0 ml to round-bottomed flask with 2 g ferric chloride and 12 ml HCl. 
3. reflux for 4 h; cool, transfer to separating funnel and rinse with 3-4 ~ NaOH I M and 3-4 

ml water; add rinsings to separating funnel · 
4. shake with 3 x 30 ml ether-hexane (1/3 vol); wash organic layers with 2 x 10 ml water; 

discard water 
5. dilute organic phase to 100.0 ml ether-hexane (1/3 vol); evaporate 20.0 ml 
6. dissolve residue in 10.0 ml 0.5 % Mg-acetate solution in MeOH 
7. measure absorbance; calculate : Ax 6.95/ m (specific absorbance = 180) 

• Cinchona bark:~ 6.5 % total alkaloids of which~ 30 % and 560 % as quinine-type 
alkaloids; relative content of Quinine-type alkaloids: absorbance at 316 and 348 nm 

I. 1.000 g powder (m gram)+ 10 ml water+ 7 ml dilute HCl; heat for 30 min.; cool; add 25 ml 
chloroform, 50 ml ether, 5 ml 20 % NaOH 

2. shake for 30 min.; add 3 g tragacanth powder; shake until solution becomes clear 
3. filter, rinse flask with 5 x 20 ml chloroform-ether ( 1/2 vol); combine filtrate and washings 
4. evaporate to dryness; dissolve residue in 10.0 ml ethanol; evaporate 5.0 ml to dryness 
5. dissolve residue in 0.1 M HCl and dilute to 1000.0 ml 
6. prepare 2 reference solutions (30.0 mg quinine and 30.0 mg cinchonine) in O. I M HCI and 

dilute to 1000. 0 ml 
7. measure absorbances of the 3 solutions at 316 nm and 348·nm; cfr formulas 



--
ABSORPTION SPECTROPHOTOMETRY, ULTRAVIOLET AND VISIBLE (2.2.25.) 

ASSAY (with reference to dried drug) 

• Aloes dry extract, dry extract standardised : ~ 19. 0 % and :::;; 21. 0 % Hydroryanthracene 
derivatives, as barbaloin : absorbance at 512 nm 

1. 0.400 g powder (m) + 2 ml MeOH + 5 mJ water(warm), mix,+ 75 mJ water(60°C); shake 30 
mm 

2. Cool, filter, rinse, filter, add rinsings and dilute to 1000.0 ml with water 
3. 10.0 ml solution+ I ml 60% ferric chloride solution+ 6 ml HCl.; reflux for 4 h; cool 
4. Cool, transfer to separating funnel (quantitav) + 4 ml NaOH l M; shake with 3 x 20 ml ethe: 
5. wash ether layers with 2 x 10 ml water; discard washings; dilute to 100.0 ml with ether 
6. evaporate 20.0 ml ether phase; dissolve residue in 10.0 ml 0.5 % Mg-acetate in MeOH 
7. measure absorbance; calculate: Ax 19.6/ m (specific absorbance = 255) 

• Aloes, barbados : ~ 28.0 % Hydroryanthracene derivatives, as barbaloin: absorbancc at 
512 nm 

1. 0.300 g powder (m) + 2 ml MeOH + 5 ml water( warm), mix,+ 75 ml water(60°C); shake 30 
mm 

2. Cool, filter, rinse, filter, add rinsings and dilute to 1000.0 ml with water 
3. 10.0 ml solution+ 1ml60% ferric chloride solution+ 6 ml HCL; reflux for 4 h; cool 
4. Cool, transfer to separating funnel (quantitav) + 4 ml NaOH 1 M; shake with 3 x 20 ml ether 
5. wash ether layers with 2 x 10 ml water; discard washings; dilute to 100.0 ml with ether 
6. evaporate 20.0 ml ether phase; dissolve residue in 10.0 ml 0.5 % Mg-acetate in MeOH 
7. measure absorbance; calculate: Ax 19.6/ m (specific absorbance = 255) 

• Aloes, cape:~ 18.0 % Hydroxyanthracene derivatives, as barbaloin: absorbance at 512 
nm 

l. 0.400 g powder (m) + 2 ml MeOH + 5 ml water( warm), mix,+ 75 ml water(60°C); shake 30 
mm 

2. Cool, filter, rinse, filter, add rinsings and dilute to 1000.0 ml with water 
3. 10.0 ml solution+ 1 ml 60% ferric chloride solution+ 6 ml HCI.; reflux for 4 h; cool 
4. Cool, transfer to separating funnel (quantitav) + 4 ml NaOH 1 M; shake with 3 x 20 ml ether 
5. wash ether layers with 2 x 10 ml water; discard washings; dilute to 100.0 ml with ether 
6. evaporate 20.0 ml ether phase; dissolve residue in 10.0 ml 0.5 % Mg-acetate in MeOH 
7. measure absorbance; calculate: A 1. 19.6/ m (specific absorbance = 255) 

• Bearberry leaf:~ 8.0 % Hydroquinones as anhydrous arbutin: absorbance at 455 nm 
1. 0.400 g powder (m gram)+ 50 ml water; reflux for 30 min.; cool; dilute to 250.0 ml 
2. 5.0 mJ solution in separating funnel+ 45 ml water+ 1.0 mJ 2 % aminopyrazolone + 0.5 ml 

dilute NH3 + 1.0 ml 8 % potassium ferricyanide solution; stand for 5 min. 
3. shake with 25 ml methylene chloride; filter; repeat extraction with 3 x 25 methylene chloride 
4. dilute to I 00. 0 ml with methylene chloride 
5. measure absorbance; calculate: Ax 7.716/ m (specific absorbance = 648) 



--

GENERAL METHODS, APPLIED IN PHARMACOPOEIAL HERBAL MONOGRAPHS 
(Ph. Eur. 1997: 69 monographs) 

CHEMICAL REFERENCE STANDARDS (CRS) 

• Digitalis leaf: digitoxin CRS : ASSAY : cardenolic glycosides, expressed as digitoxin 
• Hamamelis leaf: hide powder CRS : ASSAY : tannins 
• Ipeca root: emetine.2HCI CRS + cephaeline.2HCI CRS: IDENTIFICATION: TLC 
• Liquorice root : glycyrrhir.inic acid CRS: ASSAY: TLC+ absorbance at 250 nm 
• Rhatany root : hide powder CRS : ASSAY : tannins 
• Senna leaf+ pots: Senna extract CRS: IDENTIFICATION: TLC 

REFRACTIVE INDEX (2.2.6.) 

• Anise oil : 1.552 to 1.561 
• Clove oil : 1.528 to 1.537 
• Eucalyptus oil : 1.458 to 1.470 
• Lemon oil: 1.474 to 1.476 +TEST for foreign essential oils (destillate max. 0.003 less) 
• Peppermint oil : 1.457 to 1.467 
• Sesame oil : 1.472 to 1.476 

OPTICAL ROTATION (2.2.7.) 

Angle of optical rotation 

• Clove oil : 0 to -2° 
• Eucalyptus oil : 0 to + 10° 
• Lemon oil : +57° to 70° +TEST for foreign essential oils (destillate max. 6° less) 
• Peppermint oil : -10° to -30° 

VISCOSITY (2.2.8., 2.2.9. and 2.2.10.) 

• Guar gallactomannan: with rotating viscosimeter > 75 % and< 140 % of labeled value 

DROP POINT (2.2.17.) 

• Beeswax, white : 61 to 65 °C 
• Beeswaw, yellow: 61 to 65 °C 
• Wool fat: 38 to 44 °C 
• W col fat, hydrous : 3 8 to 44 ° C 

FREEZING POINT (2.2.18.) 

• Anise oil: 15 to 19 °C 



PROPOSAL FOR NEW GUIDANCE 

"Fixed combinations of herbal medicinal products with long-term marketing experience" 
Guidance to facilitate mutual recognition and use of biobliographic data 

Note for Guidance concerning the application of section C.6 Part 4 of the Annex to Directive 
91/507/EEC as amended, with a view to the submission of an application for a marketing authorisation 
for a well-established herbal medicinal product. This guideline should be read in conjunction with 
current EU guidelines. 

1. JUSTIFICATION 

1.1 Applicants will be required to justify the particular combination of active substances proposed. 
Fixed combination products will only be considered acceptable if the proposed combination is 
based on valid therapeutic principles. 

1.2 For any individual fixed combination it is necessary to assess the potential advantages in the 
clinical situation against possible disadvantages. in order to detennine whether the product meets 
the requirements of the standards and protocols with respect to efficacy and safety. 

1.3 

POTENTIAL ADVANTAGES OF FIXED COMBINATIONS INCLUDE ONE OF THE FOLLOWING: 

a) an improvement of the benefit/risk assessment due to: 

1. the addition or potentiation of therapeutic activities of their substances, which results in: 

• a level of efficacy similar to the one achievable by each active substance used alone at higher 
doses than in combination. but associated with a better safety profile 

or 

• a level of efficacy above the one achievable by a single substance with an acceptable safety 
profile. 

11. the counteracting by one substance of an adverse reaction produced by another one. 

b) a simplification of therapy 

A fixed combination of active substances is acceptable if it achieves a similar level of efficacy to the 
one achievable by each active substance used alone at higher doses than in combination but improves 
patient compliance. 

DISADVANTAGES OF FIXED COMBINATIONS INCLUDE: 

1. the fact that even a combination which meets the needs of the average patient is unlikely to be 
ideally adjusted for the needs of each individual patient; 

11. the addition of the different adverse reactions specific to each substance. 

1.3 General rules 

Combinations, in principle, may not be considered rational if the duration of action of the substances 
differ significantly. This may not necessarily apply where it can be shown that the combination is 
clinically valid despite differences in this respect, e.g. if one substance is intended to enhance 
absorption of the other or where the substances are intended to exert their effects successively. 

Each substance of the fixed combination must have documented contribution within the combination. 

The inclusion of a substance to counteract an adverse reaction of another substance may be considered 
justified, but only if the adverse reaction is a serious or a commonly occurring one. 

The inclusion of a substance intended to produce unpleasant adverse effects as a means of preventing 
abuse in undesirable. 
EMENadhocHMPWG/33279198 draft 1/32 
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4.2 Therapeutic data 

The efficacy and the safety of use of the fixed combination must be evident from clinical trials or 
bibliographic data submitted by the applicant. 

4.3 Composition and dosage regimen 

The proposed dosage regimen must be justified. 

The dosage of each active substance within the fixed combination must be such as the combination is 
safe and effective for a significant population subgroup and the benefit/risk assessment of the fixed 
combination is equal or exceeds the one of each of its active substances taken alone. 

Where active substances are intended to relieve simultaneously different symptoms or to prevent 
different diseases, selected doses of each active substance are often those commonly used for the 
treatment of each symptom or the prevention of each disease. 

5. COMBINATION PACKS 

The principles applicable to fixed-combination products will also be applied in the assessment of 
preparations consisting of different medicinal products in combination packs where the products are 
intended for simultaneous or sequential administration. 

EMENadhocHMPWG/33279198 draft 3/32 
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NOTICE TO APPLICANTS (NTA) 
VOLUME 2B PARTS IC 1 AND II 

• NTA 2B, Part IC 1: Expert Report on Chemical, Pharmaceutical and Biological 
Documentation 

The requirements are found adequate for herbal medicinal products. Tabular formats specific to 
Herbal Medicinal Products are proposed (pages 5 to 27). 

• NTA 2B, Part II: Concerning Chemical, Pharmaceutical and Biological 
Documentation for Vegetable Medicinal Products. 

This part of the NT A is found not well adapted to herbal medicinal products. Many parts are unclear 
and need redrafting. Modifications are proposed and appear in bold italics (pages 28 to 32). 

EMEA/adhocHMPWG/33279/98 draft 4/32 
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Pharmaceutical Expert Report 

Format 2B102A/HERBAL 

Name of Company : Tabular format 
Ref erring to Part 

Name of Finished Herbal Medicinal Product: of the Dossier 

Name of Active substance(s): 

PART II A: DOSAGE FORM - DEVELOPMENT PHARMACEUTICS 

Product Development Studies Summary1 
: Volume Page(s) 

Explanation of choice of the composition : Volume Page(s) 

Explanation of optimisation of concentrations of the additives in the 
composition: Volume Page(s) 

Summary of studies on compatibility data with other products (if 
necessary) : Volume Page(s) 

'The phytochem1cal overview 1s included m Format 2B I JOA and 2B 11 lA 

EMENadhocHMPWG/33279/98 draft 6/32 
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Pharmaceutical Expert Report 

Format 2B103A/HERBAL 

Name of Company : Tabular format 
Ref erring to Part 

Name of Finished Herbal Medicinal Product : of the Dossier 

Name of Active substance(s): 

PART II A : DOSAGE FORM - DEVELOPMENT PHARMACEUTICS 

Summary of studies on compatibility with the container/ closure : 

Volume Page(s) 

Summary of in vivo bioavailability/bioequivalence studies : 

Volume Page(s) 

In vitro dissolution data on products used in the in vivo bioavailability 
studies : Volume Page(s) 

EMENadhocHMPWG/33279/98 draft 7/32 
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Pharmaceutical Expert Report 

Format 2Bl04A/HERBAL 

Name of Company : 

Name of Finished Herbal Medicinal Product: 

Name of Active substance(s) : 

PART II B : METHOD OF PREPARATION 

Tabular format 
Ref erring to Part 
of the Dossier 

Manufacturing formula : Volume Page(s) 

Batch size: 

Formula: 

Manufacturing process (including in process control and assembly): 
Volume Page(s) 

EMEAJadhocHMPWG/33279/98 draft 8/32 
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Pharmaceutical Expert Report 

Format 2B105A/HERBAL 

Name of Company : Tabular format 
Ref erring to Part 

Name of Finished Herbal Medicinal Product: of the Dossier 

Name of Active substance(s) : 

PART II B : METHOD OF PREPARATION - PROCESS VALIDATION 

Summary of experimental studies : Volume Page(s) 

EMEA/adhocHMPWG/33279/98 draft 9/32 
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Use only) 
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Pharmaceutical Expert Report 

Format 2B106Ai/HERBAL 

Name of Company : 

Name of Finished Herbal Medicinal Product : 

Name of Active substance(s): 

-
Tabular format For National Authority 
Ref erring to Part Use only) 
of the Dossier 

PART II C: CONTROL OF STARTING MATERIALS-ACTIVE SUBSTANCE(S): 
HERBAL DRUG PREPARATION2 

Specifications and routine tests : Volume Page(s) (For National Authority 
Use onlv) COMMENTS' 

Definition of a production batch : Volume Page(s) 
(a) Herbal drug preparation(s) described in a_pharmacopoeia1 

: i 
I 

(b) Herbal drug preparation(s) not described in a pharmacopoeia: 

Summary of specifications and Routine Tests - Characteristics : 
Volume Page(s) 

Identification tests : Volume Page(s) 

Purity tests : Volume Page(s) -I 
Potential contamination: 

Loss on drying/Dry residue: 

Residual solvents: 

Relative density: 

Other tests : Volume Page(s) 

Assay/Other evaluation of potency : Volume Page(s) 

Constituents with known therapeutic activity: 

or Markers: 

or other justified determination: 

Compliance with Pharmacopoeia1
: .......................................................... D 

I Reference to the Pharmacopoeia used should be given; see CD 75/318 Annex Part 2 C. l. l 
2 A monograph or comprehensive specification of the herbal drug has to be presented (see Format 2B l06Aii) 

EMEA/adhocHMPWG/33279/98 draft 10/32 
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Pharmaceutical Expert Report 

Format 2Bl06Aii/HERBAL 

Name of Company : 

Name of Finished Herbal Medicinal Product: 

Name of Active substance(s) : 

Tabular format For National Authority 
Ref erring to Part Use only) 
of the Dossier 

PART II C: CONTROL OF STARTING MATERIALS -ACTIVE SUBSTANCE(S): 
HERBAL DRUG 

Specifications and routine tests: Volume Page(s) (For National Authoritv 
Use only) COMMENTS 

Definition of a production batch : Volume Page(s) 
(a) Herbal drug(s) described in a pharmacopoeia1 

: 

(b) Herbal drug(s) not described in a pharmacopoeia: 

Summary of specifications and Routine Tests - Characteristics : 
Volume Page(s) 

Identification tests : Volume Page(s) 

Purity tests : Volume Page(s) 

Foreign matter: Pharmacopoeia' ............................. 0 

Loss on drying/Water: Pharmacopoeia 1 
•••••••••••••••••••••••••••••• D 

Total ash/Ash insoluble in hydrochloric acid: Pharmacopoeia1 
••••••••••••••••••••••• D 

Microbial contamination: Pharmacopoeia 1 
•••••••••••••••••••••••••••••• D 

Other potential contamination: 

Other tests : Volume Page(s) 

Assay/Other evaluation of potency : Volume Page(s) 

Constituents with known therapeutic activity: 

or Markers: 

or other justified quantitative determination: 

Compliance with Pharmacopoeia': .......................................................... D 
I Reference to the Pharmacopoeia used should be given, see CD 75/318 Annex Part 2 C.1.1 

EMEA'adhocHMPWG/33279/98 draft 11/32 
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Pharmaceutical Expert Report 

Format 2Bl07 A/HERBAL 

Name of Company: Tabular format 
Ref erring to Part 

Name of Finished Herbal Medicinal Product : of the Dossier 

Name of Active substance(s) : 

-
For National Authority 
Use only) 

PART II C: CONTROL OF STARTING MATERIALS-ACTIVE SUBSTANCE(S): 
HERBAL DRUG/HERBAL DRUG PREPARATION -SCIENTIFIC DATA 

1. Nomenclature : Volume Page(s) 

Scientific name of the plant, with the name of the authority, variety and 
chemotype: 

Parts of the plant : 

Definition of herbal drug/herbal drug preparation : 

Quantity or ratio of the herbal drug to the herbal drug preparation : 

Extraction solvent(s) : 

Other name: 

Laboratory code : 

2. Description : Volume Page(s) 

Physical form : 

Constituents with known therapeutic 
activity: 

Other substance(s): 

EMEA/adhocHMPWG/33~79/98 draft 

Justification of the choice of 
markers: 

12/32 

(For National 
Authority Use only) 

COMMENTS 
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Pharmaceutical Expert Report 

Format 2B108AIHERBAL 

Name of Company : Tabular format 
Ref erring to Part 

Name of Finished Herbal Medicinal Product : of the Dossier 

Name of Active substance(s) : 

(For National Authority 
Use Only) 

PART II C: CONTROL OF STARTING MATERIALS· ACTIVE SUBSTANCE(S): 
HERBAL DRUG/HERBAL DRUG PREPARATION· SCIENT~FIC DATA 

3. Manufacture : Volume Page(s) 

Plant Production : Volume Page(s) 

Geographical source : 

Name(s) and address( es) of the grower(s) and/or the supplier(s) of the drug: 

Cultivation/Collection from wild sources : 

Pre-harvest chemical treatment : 

Harvest: 

Drying: 

Cutting and milling: 

Other processes : 

Name(s) and address( es) of the manufacturer of the preparation : 
Volume Page(s) 

Manufacturing route : Volume Page(s) 

EMEAJadhocHMPWG/33279/98 draft 13/32 
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Pharmaceutical Expert Report 

Format 2Bl09A/HERBAL 

Name of Company : 

Name of Finished Herbal Medicinal Product: 

Name of Active substance(s): 

-
Tabular format (For National Authority 
Ref erring to Part Use only) 
of the Dossier 

PART II C: CONTROL OF STARTING MATERIALS-ACTIVE SUBSTANCE(S): 
HERBAL DRUG/HERBAL DRUG PREPARATION -SCIENTIFIC DATA 

Description of process : Volume Page(s) (For National Authority 
Use Only) COMMENTS 

Extraction solvents, reagents : Volume Page(s) 

'-
Purification stages : Volume Page(s) 

Standardisation 
(adjusted to a defined content of constituents with known therapeutic 
activity): Volume Page(s) 

Range of the inert material or herbal drug preparation added: ...... -...... % 

4. Quality control during manufacture : Volume Page(s) 

Starting materials: Volume Page(s) 

Control tests on intermediate products : Volume Page(s) 

1 

EMENadhocHMPWG/33279/98 draft 14/32 
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Pharmaceutical Expert Report 

Format 2B110A/HERBAL 

Name of Company : Tabular format 
Referring to Part 

Name of Finished Herbal Medicinal Product : of the Dossier 

Name of Active substance(s) : 

(For National Authority 
Use only) 

PART II C: CONTROL OF STARTING MATERIALS-ACTIVE SUBSTANCE(S): 
(DEVELOPMENT) HERBAL DRUG - SCIENTIFIC DA TA 

Description of the herbal drug: Volume Page(s) 

Macroscopic description: Pharmacopoeia 1 
•••••••••••••••••••••••••• 0 

Microscopic description: Phannacopoeia1 
•••••••••••••••••••••••••• 0 

Additional tests: Pharmacopoeia1 
.......................... 0 

(e.g. thin-layer chromatography): 

Composition and analytical research for constituents and physical 
characteristics: Volume Page(s) 

Tests for adulterants and for known toxic constituents: 
Volume Page(s) 

Summary of Analytical Development and Validation Studies: 
Volume Page(s) 

' Reference to the Pharmacopoeia used should be given, see CD 75/318 Annex Part 2 C.1.1 

E~ENadhocHMPWG/33279198 draft 15/32 

(For National Authority 
Use Only) COMMENTS 
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Pharmaceutical Expert Report 

Format 2B 11 lAIHERBAL 

Name of Company : 

Name of Finished Herbal Medicinal Product : 

Name of Active substance(s): 

Tabular format 
Ref erring to Part 
of the Dossier 

-
(For National Authority 
Use only) 

PART II C: CONTROL OF STARTING MATERIALS· ACTIVE SUBSTANCE(S): 
(DEVELOPMENT) HERBAL DRUG PREPARATION -SCIENTIFIC DATA 

. Herbal drug preparations such as extracts 

Analvtical chemical profile: Volume Pae:e(s) 

Detection of known toxic constituents/adulterants: Volume Pae:e(s) 

Summary of Analytical Development and Validation Studies: 
Volume Pae:e(s) 

EMEA/adhocHMPWG/33279/98 draft 16/32 
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Pharmaceutical Expert Report 

Format 2Bl 12A/HERBAL 

Name of Company : 

Name of Finished Medicinal Product : 

Name of Active substance(s): 

Tabular format (For National Authority 
Ref erring to Part Use only) 
of the Dossier 

PART II C : CONTROL OF STARTING MATERIALS • ACTIVE SUBSTANCE(S) : 
(IMPURITIES) HERBAL DRUG/HERBAL DRUG PREPARATION ·SCIENTIFIC DA TA 

Potential impurities originating from cultivation Test procedures and their limits of detection or 
harvesting/collection, storage: Page(s) : limits of quantitation : 

Microbial contamination: Pharmacopoeia' ........................ 0 
-

Pesticide residues: Pharmacopoeia 1: ••••••••••••••••••••••• 0 

Heavy metals/other toxic elements: Pharmacopoeia1 
•••••••••••••••••••••••• 0 

Mycotoxins: Pharmacopoeia' ........................ 0 

Fumigation agents: 

Radioactivity: 

Potential impurities arising during the Test procedures and their limits of detection or 
production and·purification : Page(s) : limits of quantitation : 

Residual solvents: Pharmacopoeia' ........................ 0 

Other substance(s): 

Potential impurities/contaminants in herbal Test procedures and their limits of detection or 
drug preparations : limits of quantitation : 

Microbiological quality : Pharmacopoeia 1 
•••••••••••••••••••••••• 0 

Other Substance(s) : 

Potential substitution and adulterants: Test procedures and their limits of detection or 
limits of quantitation : 

COMMENTS : (For National Authorities Use Only) I 

I .. Reterence to the Pharmacopoeia used should be given. see CD 75/318 Annex Part 2 C.1.1 
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Pharmaceutical Expert Report 

Format 2B113Ai/HERBAL 

Name of Company : Tabular format 
Ref erring to Part 

Name of Finished Herbal Medicinal Product : of the Dossier 

Name of Active substance(s) : 

-
(For National Authority 
Use only) 

PART II C: CONTROL OF STARTING MATERIALS· ACTIVE SUBSTANCE(S): 
(BATCH ANALYSIS)· HERBAL DRUG PREPARATION1 

Batches tested : 

Date(s) of manufacture : 
Place(s) of manufacture : 
Batch size: 
Batch (Lot) number : 
Use of batches (incl.: 
preclinical & clinical 
testing) : 

Results of tests : 

Batch Nos: 

Characteristics : 

Identification tests : 

Purity tests : 

Potential contaminants : 

Other tests : 

Assay(s) I potency: 

Volume 

Volume 

Reference standard (analytical results): Volume 
Origin/supplier 
Characteristics : 

Identification tests : 

Purity tests : 

Potential contaminants : 
Other tests : 
Assay(s) I potency : 

Page(s) 

Page(s) 

Pae:e(s) 

'The batch analysis of the herbal drug has to be presented (see Format 2B l l 3An) 

EME,VadhocHMPWG/33279/98 draft 18/32 

(For National Authority 
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Pharmaceutical Expert Report 

Format 2B 113Aii/HERBAL 

Name of Company : Tabular format 
Ref erring to Part 

Name of Finished Herbal Medicinal Product : of the Dossier 

Name of Active substance(s) : 

(For National Authority 
Use only) 

PART II C: CONTROL OF STARTING MATERIALS-ACTIVE SUBSTANCE(S): 
(BATCH ANALYSIS) - HERBAL DRUG 

Batches tested : 

Date(s) of manufacture : 
Place(s) of manufacture: 
Batch size: 
Batch (Lot) number : 
Use of batches (incl. : 
preclinical & clinical 
testing) 

Results of tests : 

Batch Nos: 

Characteristics : 

Identification tests : 

Purity tests : 

Potential contaminants : 

Other tests : 

Assay(s) I potency : 

Volume Page(s) 

Volume Page(s) 

Reference standard (analytical results): Volume Pa2e(s) 
Origin/supplier : 

Characteristics : 

Identification tests : 

Purity tests : 

Potential contaminants : 
Other tests : 
Assay(s) I potency: 

EMEA/adhocHMPWG/33279198 draft 19/32 

(For National Authority 
Use Only) COMMENTS 
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Pharmaceutical Expert Report 

Format 28114A/HERBAL 

Name of Company : Tabular format 
Ref erring to Part 

Name of Finished Herbal Medicinal Product : of the Dossier 

Name of Active substance(s): 

(For National Authority 
Use only) 

PART II C: CONTROL OF STARTING MATERIALS· EXCIPIENT(S): SPECIFICATIONS AND 
ROUTINE TESTS 

1. Excipient(s) described in a pharmacopoeia1
: 

Volume Page(s) 

2. Excipient(s) not described in a pharmacopoeia: 
Volume Page(s) 

Characteristics : 

Identification tests : 

Purity tests : 

- Physical 

- Chemical 

- Biological I Immunological 

Other tests : 

Assay(s) and/or evaluations: 

1 Reterence to the Pharmacopoeia used should be given, see CD 75/318 Annex Part 2 C.1.1 
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(For National Authority 
Use Only) COMMENTS 

-
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Pharmaceutical Expert Report 

Format 2B115A/HERBAL 

Name of Company : 

Name of Finished Herbal Medicinal Product: 

Name of Active·substance(s): 

Tabular format (For National Authority 
Ref erring to Part Use only) 
of the Dossier 

PART II C: CONTROL OF STARTING MATERIALS -EXCIPIENT(S): SCIENTIFIC DATA 

Summary of studies : Volume Page(s) (For National Authoritv 
Use Only) COMMENTS 

EMEA/adhocHMPWG/33279/98 draft 21/32 
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Pharmaceutical Expert Report 

Format 28116A/HERBAL 

Name of Company : 

Name of Finished Herbal Medicinal Product: 

Name of Active substance(s): 

Tabular format (For National Authority 
Ref erring to Part Use only) 
of the Dossier 

PART II C: CONTROL OF STARTING MATERIALS· PACKAGING MATERIAL I 

(IMMEDIATE PACKAGING) 

Specifications and routine tests : Volume Page(s) (For National Authority 
Use Only) COMMENTS 

Type of material : 

Construction : 
I 

Quality specifications (routine tests and summary of control methods) : 
i 

I 
I 

I 

-I 

Scientific data : Volume Page(s) I 

Summary of development studies on packaging materials : 

Batch analysis (analytical results) : 

I 
' 

P.IEA/adhocHMPWG/33279/98 draft 22/32 
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Pharmaceutical Expert Report 

Format 2B117AIHERBAL 

Name of Company : Tabular format 
Referring to Part 

Name of Finished Herbal Medicinal Product: of the Dossier 

Name of Active substance(s): 

PART II D : CONTROL TESTS ON INTERMEDIATE PRODUCTS 
Volume Page(s) 

PART II E: CONTROL TESTS ON THE FINISHED PRODUCT: 
Volume Page(s) 

Product specifications and tests for release at time of manufacture : 

General product characteristics : 

Identification tests : 

Quantitative determination of constituents with known therapeutic activity or 
of markers: 

Purity tests : 

Pharmaceutical tests : 

Identification and determination of excipient(s): Volume Page(s) 

Approved colouring materials : 

Determination of antimicrobial or chemical preservatives: 

Other additives : 

EMEA!adhocHMPWG/332i9/98 draft 23/32 
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(For National Authority 
Use Only) COMMENTS 
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Pharmaceutical Expert Report 

Format 2Bll8A/HERBAL 

Name of Company : Tabular format 
Ref erring to Part 

Name of Finished Herbal Medicinal Product: of the Dossier 

Name of Active substance(s) : 

-
(For National Authority 
Use only) 

PART II E: CONTROL TESTS ON THE FINISHED PRODUCT-SCIENTIFIC DATA 

Summary of analytical development and validation studies : 
Volume Page(s) 

Batch Analysis: Volume Page(s) 

Batches tested : 
Batch (Lot) number : 
Date(s) of manufacture : 
Place(s) of manufacture : 
Batch size: 
Use of batches : 

Results of Batch Analysis : Volume Pae:e(s) 
Batch Nos: 
Tests: 

Reference standard : Volume Pae:e(s) 

EMENadhocHMPWG/33279/98 draft 24/32 
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Pharmaceutical Expert Report 

Format 2B119A/HERBAL 

Name of Company : Tabular format (For National Authority 
Ref erring to Part Use only) 

Name of Finished Herbal Medicinal Product : of the Dossier 

Name of Active substance(s) : 

PART II F: STABILITY -STABILITY TESTS ON ACTIVE SUBSTANCE(S) 

Batches tested : Volume Page(s) 

Batch Nos: 

General test methodology : Volume Page(s) 

Accelerated test conditions (temperature o C, % RH, light) : 

Normal test conditions (temperature ° C, % RH, light) : 

Analytical test procedures : Volume Page(s) 

Assay techniques and validation : 

Determination of degradation products/chromatographic profile : 

Validation of all test procedures including limits of detection (including initial results): 
Volume Paee(s) 

Results of tests : Volume Page(s) 

Proposed storage conditions and Duration of Storage to be permitted before re-testing : 
Volume Paee(s) 

COMMENTS (For National Authorities Use Only) 
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Pharmaceutical Expert Report 

Format 2B120A/HERBAL 
~ 

Name of Company : Tabular format (For National Authority 
Referring to Part Use only) 

Name of Finished Herbal Medicinal Product: of the Dossier 

Name of Active substance(s): 

PART II F: STABILITY -STABILITY TESTS ON THE FINISHED PRODUCT 

Batches tested and packaging used : Volume Page~s) 

Stability study methods : Volume Page(s) 

Real time studies (temperature oc, % RH, light): 

Studies under other conditions : 

Characteristics studied : Volume Page(s) 

Physical characteristics : 
Microbiological characteristics : 
Chemical characteristics : 
Chromatographic characteristics : 
Packaging characteristics : -
Evaluation methods and validation: Volume Paee(s) 

Results of tests : Volume Page(s) 

Interpretation of results : Volume Page(s) 

Proposed shelf-life and storage conditions (incl. after reconstitution or after first opening if 
appropriate) : Volume Page(s) 

Ongoing stability studies : Volume Page(s) 

COMMENTS : (For National Authorities Use Only) 

-
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Pharmaceutical Expert Report 

Format 2B121A/HERBAL 

Name of Company : 

Name of Finished Herbal Medicinal Product: 

Name of Active substance(s) : 

Tabular format 
Ref erring to Part 
of the Dossier 

PART II G : BIOA VAILABILITY/BIOEQUIVALENCE 

Give reference to relevant sections in Part IV. 

PART II Q: OTHER INFORMATION 
-

(For National Authorih' 
Use only) 

Volume Page(s) 

Summary of analytical test procedures used in metabolism and bioavailability studies •. and validation 
studies: Volume Page(s) 

Summary of synthesis of radiolabelled active substance(s) used in metabolic and/or pharmacokinetic 
studies: Volume Page(s) 

COMMENTS (For National Authority Use Only) 
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Part II: Concerning Chemical, Pharmaceutical and Biological Documentation for 
Herbal Medicinal Products 

The principle of GMP and the detailed guidelines are applicable to all operations, which require 
the authorisation referred to in Article 16 of Directive 75/319/EEC as modified. They are also 
relevant for all other large scale pharmaceutical manufacturing processes, such as that 
undertaken in hospitals, for the preparations of products for use in clinical trials, and for 
wholesaling, where applicable. 

All analytical test procedures described in the various sections of the Part II chemical. 
pharmaceutical and biological documentation must be described in sufficient detail to enable the 
procedures to be repeated if necessary (e.g. by an official laboratory). All procedures need to be 
validated and the results of the validation studies must be provided. 

PART II A: COMPOSITION 

1. COMPOSITION OF THE MEDICINAL PRODUCT 

UNIT AND/OR 

NAMES OF INGREDIENTS PERCENTAGE FUNCTION REFERENCE TO STANDARDS 

FORMULA 

Active substance(s) 

Excipient(s) 

2. CONTAINER (BRIEF DESCRIPTION) 

Nature of container materials; qualitative composition; method of closure; method of opening. 

3. CLINICAL TRIAL FORMULA(E) 

4. DOSAGE FORM· DEVELOPMENT PHARMACEUTICS 

Explanation with regard to the choice of formulation, composition, ingredients and container, 
supported, if necessary, by data on development pharmaceutics. The overage, with justification 
thereof. should be stated. Tests carried out during pharmaceutical development must be 
described in detail, e. g. in vitro dissolution studies for solid pharmaceutical forms. 

PART II B: METHOD OF PREPARATION 

1. MANUFACTURING FORMULA (including details of batch size) 

2. MANUFACTURING PROCESS (including in-process control and the pharmaceutical 
assembly process) 

If herbal drug preparations are the starting material. the description of their manufacturing 
process and their control belong to section C. 
A flow-chart of the manufacturing process should be given. 

7 Westferry Circus, Canary Whan', London E14 4HB, UK 
Switchboard: (+44·171) 418 8400 Fax: (T44·171) 418 8551 

E_Mail: mail@emea.eudra.org http://www.eudra.org/emea.htrnl 
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3. VALIDATION OF THE PROCESS 

Validation of the process should be carried out when a non-standard method of manufacture is 
used or for steps of the manufacturing process which are critical for the product described in the 
finished product specifications (experimental data showing that the manufacturing process. 
using materials of the stated quality and the types of manufacturing equipment specified. is a 
suitable one and will consistently yield a product of the desired quality). 

PART II C: CONTROL OF STARTING MATERIALS 

1. ACTIVE SUBSTANCE(S) 

1.1. Specifications and routine tests 

1.1.0 Definition of a production batch 

! . I. I Active substance(s) described in a pharmacopoeia 
For herbal drug preparations additional specifications as set out in 1.1.2 may be 
required. 

1.1.2 Active substance(s) not described in a pharmacopoeia 

Characteristics 
Identification tests 
Purity tests 
* Potential contamination by micro-organisms, products of micro-organisms. 

pesticides, toxic metals, radioactivity. fumigants, etc. 

* Physical 

* Chemical 
Other tests 
Assay(s) of constituents with known therapeutic activity or of markers. 

In the cqse of a herbal drug preparation, a monograph on the herbal drug has to be presented. 

1.2. Scientific Data 

1.2.1 Nomenclature 

Scientific name of plant, with the name of the authority, variety and chemotype 
Parts of the plant 
Definition of the herbal drug/herbal drug preparation 
Quantity or ratio of the herbal drug to the herbal drug preparation 
Extraction solvent(s) 
Other name 
Laboratory code 

1.2.2 Description 

Physical form 
Constituents with known therapeutic activity or markers 
• Structural formula (including conformational data for macromolecules) 
• Molecular formula 
• Relative molecular mass 
• Chirality 
Other substance(s) 

1.2.3 Manufacture 

Plant production 
Geographical source of active substance of herbal origin 
Name( s) and address( es) of the manufacturer of the preparation 

EMENadhocHMPWG/33279/98 draft 29/32 
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Manufacturing route 
Description of process 
Solvents. reagents 
Purification stages 
Standardisation 

1.2.4 Quality control during manufacture 

Starting materials 
Control tests on intermediate products (where appropriate) 

1.2.5 Development (for active substance(s) of herbal origin) 

1.2.5.1 Herbal drugs, herbal drug preparations such as powders 

Description of the herbal drug or of the herbal drug preparation 
• macroscopic 
• microscopic 
• Additional tests 
Composition and analytical research for constituents and physical 
characteristics 
Tests/or adulterants and/or known toxic constituents 
Summary of analytical development and validation studies. commentary on the 
choice of routine tests and specifications 

1.2.5.2 Herbal drug preparations such as extracts 

Analytical chemical profile (qualitative and quantitative) 
Detection of known toxic constituents (e.g. py"olizidine alkaloids, ginkgolic 
acids, estragole, thujone, ... )/adulterants 
Summary of analytical development and validation studies, commentary on the 
choice of routine tests and specifications. 

1.2.6 Impurities 

Potential impurities originating from the cultivation, harvesting/collection, storage 
Potential impurities arising during the production and purification. residual solvents 
Methods detecting potential contamination of the active substance(s) of herbal origin 
by micro-organisms and products of micro-organisms. pesticides, fumigation agents, 
toxic metals. radioactivity etc. 
Potential substitution and adulterants 

1.2. 7 Batch analysis 

Batches tested (date of manufacture. place of manufacture, batch size, and use of 
batches including batches used in preclinical and clinical testing) 
Results of tests 
Reference standard (analytical results), primary and others 

2. EXCIPIENT(S) 

2.1. Specifications and routine tests 

2.1. l Excipient(s) described in a pharmacopoeia 

2.1.2 Excipient(s) not described in a pharmacopoeia 

Characteristics 
Identification tests 
Purity tests (including limits for named, total, other single, unidentified single and 
unidentified total impurities) 
• physical 
• chemical 
• biological/immunological 
Other tests 

EMENadhocHMPWG/33279/98 draft 30/32 
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Assay(s) and/or evaluations (where necessary) 

2.2. Scientific data 

Data. where necessary, for example on excipient(s) used for the first time in medicinal products 
(see II C. l.2). 

3. PACKAGING MATERIAL (IMMEDIATE PACKAGING) 

3.1 Specifications and routine tests 
Type of material 
Construction 
Quality specifications (routine tests and summary of control methods) 

3.2 Scientific data 
Development studies on packaging materials 
Batch analysis, analytical results 

PART II D: CONTROL TESTS ON INTERMEDIATE PRODUCTS (IF NECESSARY) 

A distinction should be made between in-process controls (Part II B) and control tests on 
intermediate products. 

PART II E: CONTROL TESTS ON THE FINISHED PRODUCT 

l. SPECIFICATIONS AND ROUTINE TESTS 

l.1 Product specifications and tests for release at time of manufacture (general 
characteristics, specific standards) 

l.2 Control Methods 

1.2.1 Test procedures for identification and quantitative determination of constituents with 
known therapeutic activity or of markers. 

It must be described in detail (including biological and micro-biological methods where 
relevant), together with other tests which include those in the appropriate general monograph 
for the type of dosage form in the European Pharmacopoeia: 

Identification tests 
Quantitative determination of active substance(s); and additionally for herbal drugs and 
herbal drug preparations, quantitative determination of constituents with known 
therapeutic activity or of markers 
Purity tests 
Pharmaceutical tests (e.g. dissolution) 

1.2.2 Identification and determination of excipient(s) 

Identification tests for approved colouring materials 
Determination of antimicrobial or chemical preservatives (with limits) 
Other additives 

2. SCIENTIFIC DATA 

2.1 Analytical validation of methods and comments on the choice of routine tests and 
standards (e.g. working standards) 

2.2 Batch analysis 

Batches tested (date of manufacture, place of manufacture, batch size and use of 
batches) 

-

Results of batch analysis -
Reference standard (analytical results), primary and others 
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PART II F: STABILITY 

1. STABILITY TESTS ON ACTIVE SUBSTANCE(S) 

Batches tested 
General test methodology 
• accelerated test conditions 
• nonnal test conditions 
Analytical test procedures 
• assay techniques and validation 
• detennination of degradation products/chromatographic pro.file 
Validation of all test procedures including limits of detection (including initial results) 
Results of tests 
Conclusions 

Data on stability tests on active substances may not be required if justified by the applicant, 
provided that the .finished product is manufactured immediately after production of the active 
substance(s). 

2. STABILITY TESTS ON THE FINISHED PRODUCT 

Quality specification for the proposed shelf-life 
Batches tested and packaging 
Stability study methods 
• real time studies 
• studies under other conditions 
Characteristics studied 
• physical characteristics 
• microbiological characteristics 
• chemical characteristics 
• chromatographic characteristics 
• characteristics of the packaging (container/closure interaction with the product) 
Evaluation test procedures 
• description of test procedures 
• validation of test procedures 
Results of tests (including initials and reference to degradation products) 
Conclusions 
• shelf-life and storage conditions 
• shelf-life after reconstitution or first opening of the product 
Ongoing stability studies 

PART II G: BIOAVAILABILITY/ BIOEQUIVALENCE 

Give reference to relevant sections in Part IV. 

PART II Q: OTHER INFORMATION 

This part is intended for infonnation not covered by any of the previous parts, e.g. the analytical 
tests used for the phannaceutical development of the product, studies concerning metabolism 
and bioavailability, etc. 
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QUALITY AND VALIDATION 

QUALITY 

*DEFINITIONS 

*AIM IMPLEMENTATION QUALITY 
SYSTEM 

*GUIDELINES : 
GLP 
EN45001 
ISO 

VALIDATION 

*WHICH VALIDATION PARAMETERS HA VE 
TO BE VALIDATED? 

*LINEARITY 

*PRECISION 

*ACCURACY 

*OTHER PARAMETERS 



QUALITY 

1 DEFINITIONS 

Quality : How well products, processes or services 
fit to the requirements for their intended use 

Quality System : Laboratory activities aimed at 
producing accurate work and a high-quality work 
product 

Quality Control : Planned activities designed to 
provide a quality product 

Quality Assurance : Planned activities designed to 
ensure that the quality control activities are being 
properly implemented 

Good Laboratory Practices : Official rules and 
operating procedures that are considered to be 
minimum requirements for the promotion of quality 
and integrity of the work product 

Laboratory accreditation : Formal recognition of 
a laboratory by an independent science-based 
organization that the laboratory is competent to 
perform specific tests 



2 AIM of the IMPLEMENTATION of a 
QUALITY SYSTEM 

*improvement of the laboratory activities : 
rationalisation, standardisation and unif ormisation 
of the activities of the laboratory by means of 
STANDARD OPERATING PROCEDURES 
(SOP's) 

*higher confidentiality of the results (trust) 



3 GUIDELINES 

3.1 GLP: principles ofgood laboratorypractice 

*Personnel 
levels : director - research manager - analyst 
function I job discription 
training (initial - permanent) 

* Quality assurance programm 
QA-manager : 
independent ! 
control of: 

- work done according to SOP's 
- reports 

internal audits 

research manager 

analyst 



* Equipment I material I laboratory space 
enough 
high quality 
fit for their intended use 
maintenance 
storage 

* Procedures 
SOP's 

* Research-analysis -plan 
discription of research - analysis 
personnel involved 
methods 
reports 

*Reports 
raw data ----. final report 

*Archives 
samples 
plan 
raw data 
final report 



3.2 EN45001-BELTEST-ACCREDITATION 

« ROUTINE WORK » 

QUALITY SYSTEM 

QUALITY MANUAL content 

* declaration of the director 

* structure of the laboratory 

* function discription 

* general procedures : 
- treatement of the request of analysis 
- price-time table 
- order 
- samples 
- equipment 

acchievement, maintenance 
documentation file 
calibration 

- calibration - verification 
- methods of analysis 

Pharmacopeia 
validation 

- reports 
- deviations from SOP's 



* evaluation of the lab 
interlaboratory testing ( e.g. Proficiency Test 
Scheme of the Council of Europe) 

* non-complience - corrective action 

* complaints 
personnel 
clients 



3.3 International Organisation/or Standardisation 
(!SQ) 

* GENERAL guidelines 

* need to be ADAPTED to the different fields of 
work 

* DEMANDS of custommer + quality supplier j 

ISO 9000 (1994) : Quality management and quality 
assurance standards 

ISO 9001 (1994): Quality Systems - Model for 
quality assurance in design, development, 
production, installation and servicing 

ISO 9002 ( 1994) : Quality Systems - Model for 
quality assurance in production, installation and 
serv1c1ng 

ISO 9003 (1994) : Quality Systems - Model for 
quality assurance in final inspection and test 

ISO 9004 (1994): Quality management and quality 
system elements 



Validation of analytical methods 

1. Which validation characteristics have to be 
validated? 

According to ICH (International Conference of Harmonisation) 
guideline: 

Type of IDENTIFI TESTING FOR ASSAY 
analytical -CATION IMPURITIES dissolution 

procedure 
quantitative limit 

(measurement 
only) 

content/potency 

Characteristics 

Accuracy - + -
Precision 
Repeatability - + -
In term. - + (1) -.. 
prec1s10n + + + 
Specificity (2) - - (3) + 
Detection limit - + -
Quantitation - + -
limit - + -
Linearity 
Range 

- : signifies that this characteristic is normally not evaluated 
+ : signifies that this characteristic is normally evaluated 
(I )in cases where reproducibility has been performed, 

intermediate precision is not needed 
(2)lack of specificity of one analytical procedure could be 

compensated 
by other supporting analytical procedure(s) 

(3 )may be needed in some cases 

+ 

+ 
+ (1) 
+ 
* 
* 
+ 
+ 



2. LINEARITY 

2.1 DEFINITION 

The linearity of an analytical procedure is its ability 
(within a given range) to obtain test results which are 
directly proportional to the concentration (amount) of the 
analyte in the sample. 

The range is the interval between the lower and the 
upper analyte concentration for which it has been 
demonstrated that the analytical procedure has a suitable 
level of accuracy, precision and linearity. 

2.2 EXPERIMENTAL DESIGN I CALCULATIONS 

At least 5 standards are injected in duplo. (50 to 200% 
of the expected amount) 

c:> Correlation coefficient 

L:[(x;-x).(y;- .fl] 
i 

r = ---;::==========~=== 

[ ~(ry)'J[ ~<x•-xJ'] 



¢Least squares line: linear regression 

I[(x;-i).(y;-f )] 
b = _i ----;::::===--

~~ (x; - x f 

a=y-b.i 

Sy Ix= 

Sy I :x 
Sb=--=== 

~~(x;-xf 

LXi2 

Sa=Sylx. 1-~' ~ 

n.~(x;-xi 

t-test to compare the intercept with (0,0) 
In this test we check whether or not (0,0) is included in 
the 95% confidence interval on the intercept. {50} 
H0 :a=O 
t ~ ~ Isa < t(a;N-2) with a= 0.05 => Ho is accepted; 
there is no significant difference with (0,0) 

Testing the significance of the regression coefficient 
Ho:B = 0 
ts = (b-0)/sb > t(a;N-2) with a= 0.05 => H1 is accepted 



ANOV A - lack of fit 

Source of SS df MS F 
variation 
Due to regression SSREG 1 MS REG 

Residuals 
- lack of fit SSLoF k-2 MSLOF MSLoFIMSPE 
- pure error SSPE Iini-k MSPE 

Total SST I·n·-1 I I 

The linearity test is performed by calculating: 
F=MS /MS which is compared with pco.os;k-Z;L ini-k) LOF PE, · 

The F-test is easily significant when the method is 
very precise. (e.g. when auto-injector is used and the 
method has very limited sample-pretreatment) In 
these cases the QC is also calculated. 

Quality coefficient 

QC(mean)= 

I<y;= _v,) 

' y .100 
n-1 

The calculated QC should be smaller than 2.5% 



3. PRECISION 

3.1 DEFINITION 

The precision of an analytical method expresses the 
closeness of agreement between a series of 
measurements obtained from multiple sampling of the 
same homogenous sample under prescribed conditions. 
The precision differs depending on the experimental 
conditions. 
System precision is restricted to the error due to the 
measurement itself and can be determined by repeatedly 
analysing a sample ready for the measurement within a 
short period of time. 

The repeatability expresses the precision under the same 
operating conditions over a short interval of time. 

The intermediate precision expresses within
laboratories variations: different days, different analysts, 
different equipment, etc. One specifies M factor different 
intermediate precision (M = 1, 2, 3 ), according to which 
factor (time, operator, equipment) is (are) changed. 

The reproducibility expresses the precision between 
laboratories (e.g. collaborative studies, usually applied to 
standardisation of methodology) 



3.2.EXPERIMENTAL DESIGN I CALCULATIONS 

Analyse 6 samples on 3 days 

The repeatability is expressed as : 
- repeatability standard deviation (sr) 
- repeatability variance or mean square (sr2

) =MS within 
- repeatability coefficient of variation (VCr) 
The repeatability variance is estimated by the within-day 
mean square (MS). 

The time intermediate precision is expressed as: 
- time intermediate precision standard deviation ( sR) 
- time intermediate precision variance or mean square 
(SR 2) = MSbetween 
- time intermediate precision coefficient of variation 
(VCR) 

The mean squares necessary to perform the calculations 
are obtained when an ANOVA single factor is performed 
in EXCEL (analysis tools, ANOV A single factor) 

When no outliers are rejected and there are 6 values of 
every day s2 

R can be simplified: 
S

2 
R= (MSbetween - MSwithin) I nj nj = number of 

measurements per day 

After analysis of variance (one way, single factor, a= 
0.05) one can investigate whether or not there is a 
significant difference between the results of the different 
days by an F-test. 



4. ACCURACY 

4.1. DEFINITION 

The accuracy of an analytical procedure expresses the 
closeness of agreement between the value which is 
accepted either as a conventional true value or an 
accepted reference value and the value found. 

4.2.EXPERIMENTAL DESIGN I CALCULATIONS 

The accuracy is tested on at least three concentration 
levels in triplo. 
To 50% of the sample+ 50%, + 100% and+ 125% 
standard is added. These points have to fall within the 
validated linear range of the method. 

The recovery, when using the single-point standard 
addition, is given by: 

R 
O/ Xafter - Xbejore ecovery,o = ---

Xadtled 
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Guidelines for Good Agricultural Practice (G.A.P.) 
of ~·ledicinal and Aromatic Plants 

.... 

General Part 

Introduction 

5 August 1998 
Final Europam Version 

0 I. Scope. The guidelines for the Good Agricultural Practice of Medicinal and Aromatic 
(Culinary) herbs is intended to apply to the growing and primary processing of all such plants 
traded and used in the European Union Hence it applies to the production of all plant 
materials used in the food, feed. medicinal. flavouring and perfume industries. It also applies 
to all methods of production including organic production in accordance with the European 
regulations. 

0.2. The Environment. Growers im·olved in the production of ·herbs must ensure that they 
avoid damage to existing wildlife habitats. and that they make effons to maintain and to 
enhance the biodiversity of their farms. Wild crafting might be regulated by a specific 
guideline. 

0.3. The present Good Agricultural Practice Guidelines provide additional standards for the 
production and processing of raw materials insofar as they mainly focus on identifying those 

,critical production steps (measures) that are needed to comply with good quality. In this 
respect, it will be attempt to minimize insufficient quality by prevention. 

0.4. A main aim is to ensure that the plant raw material meets the demands of the consumer 
and as such the standards of the highest quality. Especially important aspects are that they: 

- are produced hygienically, in order to reduce microbiological load to a minimum, 

- are produced with care, so that the negative impacts affecting plants during cultivation, 
processing and storage can be limited, 

As in the course of the production process medicinal and aromatic plants and their products 
are exposed to a large number of both microbiological and other contaminants, the main aim 
of present guidelines is to provide guidance for producers to reduce plant (raw material) 
contamination to the greatest extent. 

0.5. All participants of the production process (from primary producers to traders) are 
required to comply with these guidelines voluntarily and to elaborate practical measures in 
order to realize them. 

Producers. traders and processors of medicinal and aromatic plants. especially of tea-like 
products and herbal medicinal products. should comply with the GAP Guidelines, document 
this. by a Way Bill (batch documentation) and. demand that their panners also meet these 
requirements. 



Principles and Guidelines for Good Agricultural Practice (G.A.P.) 

I. Seeds and propagation material 

1.1. Seeding materials are to be identified botanically, indicating plant variety, cultivar. 
chemotype and origin 1 The material_..,used should be I 00 % traceable. The same 
applies to vegetatively propagated starting material. Starting material used in organic 
production has to be certified organic 

1.2. Staning material should meet the requirements/standards concerning purity and 
germination (wherever available certified seed/propagation material should be used) 
The starting material should be as free as possible of pests and diseases in order to 
guarantee healthy plant growth When resistant or tolerant species or origins are 
available. they should be preferred. 

1. 3. The occurrence of not species/variety-identical plants and parts of plants has to be 
controlled in the course of the entire production process (cultivation. harvest. drying. 
packaging) Such impurites have to be eliminated promptly Plants material or seeds 
derived from or comprising Genetically T\fodified Organis111s have to be in accordance 
with national and European regulations · 

2. C11lth·ation 

2.1 Depending on the mode of cultivation e.g. conventional or organic, growers should be 
allowed to follow different Standard Operating Procedures for cultivation (to be 
elaborated). In general, care should be taken to avoid environmental disturbances. The 
principles of good crop husbandry must be followed including an appropriate rotation 
of crops. 

2.2. Soil and Fertilization 

2.21 Medicinal and aromatic plants cannot be grown in soils that are contaminated by 
sludge. Soils should furthermore not be contaminated by heavy metals, residues of 
plant protection products and other not naturally occuring chemicals, etc. For this 
reason, minimum effective chemical input should be achieved 

2.2.2. The manure applied should be void of human feces and prior to application it should 
be thoroughly composted. 

2.2.3. All other fertilizing agents should be applied sparingly and in accordance with the 
demands of the plant and the particular species (including application between 
harvests). The use of fertilizers should be in accordance with efforts to minimise 
leaching. 

1 These specifications c:m ,·ary. as follows: 
a) Species: Chmnom.illa rccutita Rauschen: culth·ar: Bodegold: chcmotypc: bisabololoxide 

A/Ch:mia7.ulcne. Ongm: Seed Company. 1996. Cl1arge No -'711 
b) Species· Chc11nornilla rccutita Rauschcn: self<ollccted seed from the arc in front of the ranch: 

Delightful Herbs. No. 5. HarYester Str .. 91222 Chamomille Town. Califomia. on 26.6.1991.: since that tune 
propagated 

2 
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2.3. Irrigation 

2 3 I Irrigation should be minimized as much as possible and applied ~ccording to the needs 
of the plant 

2.3 .2. Irrigation-water should be in accordarn;;e with national and potential European quality 
standards and should be as free as possible of contaminants. such as faeces. heavy 
metals, pesticides, herbicides and toxicologically hazardous substances 

2.4. Crop maintenance and plant protection 

2.4.1. Tillage should be adapted to plant gro\vlh and requirements. 

2.4.2. Pesticide and herbicide application should be avoided as far as possible. When 
necessary they should be carried out using the minimum effective rates of approved 
plant protection products. Products for chemical plant protection have to conform with 
the European Union's maximum residue limits (European Pharmacopoeia. European 
Directi,·es. Codex Alimentarius) Application and storage of plant protection products 
has to be in accordance with the recommendations of manufacturers and the 
authorities. 

The application should be carried out only by qualified staff using approved 
equipment. Application should precede the harvest by a period either defined by the 
buyer or indicated by the producer of the plant protection product. 

The use of pesticides and herbicides has to be documented. 

2.4.3. All measures regarding nutrient supply and chemical plant protection, should secure 
the marketability of the product. It is obligatory that the buyer of the batch be 
informed of the brand, quantity and date of pesticide use in a written form. 

3. Harvest 

3 .1. The harvest should take place when the plants are of the best possible quality 
according to the different utilizations. 

3 .2. Harvest should preferably take place under the best possible conditions (wet soils. 
dew, rain or exceptionally high air humidity can be unfa\"Ourable) If harvest is 
performed under wet conditions. extra care should be taken in order to avoid the 
unfavourable influence of moisture. 

3 .3. Equipment should be in a both a clean and technically perfect \VOrking order. Those 
machine pans including their housings that have a direct contact with the han·ested 
crop. should be regularly cleaned and kept free of oil and other contamination 
(including plant left-overs). 

3.4. Cutting devices of harvesters must be adjusted so that the collection of soil particles 
can be reduced to a minimum. 

3 5. In the course of harvest, care should be taken to ensure that no toxic weeds can mix 
with the harvested crop. 

3 



3 6 Damaged and perished plant parts must be promptly eliminated 

3 7 All containers used in the luirYest must be clean and must be kept free of the remnants 
of previous crops~ containers out of use. must also be preserved in a dry condition. free 
of pests and inaccessible for mice/rodents as well as livestock and domestic animal_s 

3 8. The harvested crop should not be exposed to direct contact with the soil. It must be 
promptly collected and under dry, clean conditions ( e g sacks. baskets, trailers and 
containers, etc.) submitted to transport. 

3 9. Mechanical damage and compacting of the crop that would result in undesirable 
quality changes must be avoided. In this respect, attention must be paid to 
- avoiding the overfilling of the sacks. 
- the stacking up of sacks should not result in thickening of the crop. 
- the harvested crop should be transported and kept in containers or bags in such way 
that the occurence of heating is prevented. 

310. Delivery of freshly harvested plant material must occur as quickly as possible to the 
processing facility in order to pre\'ent heating. 

3. 11. The harvested crop must be protected from pests, mice/rodents and domestic animals. 
Pest control measures should be documented. 

4. Primary processing 

Primary processing includes steps of processing such as washing, freez.ing, distilling, 
drying. etc .. All these processes whether for food or medicinal use must conform to 
European and national regulations. 

4.1. Arriving at the processing facility the harvested crop has to be pr9mptly unloaded and 
unpacked. Prior to processing the material should not be exposed directly to the sun 
(except in case there is a specific need e.g. for distillation) and it must be protected 
from rainfall. 

4.2. Buildings used in the processing of harvested crops must be clean, as well as 
thoroughly aerated and must never be used for housing livestock 

4.3. Bt.:ildings must be constructed so as to provide protection for the harvested crop 
against birds, insects, rodents as well as domestic animals. In all storage (including 
packaging stores) and processing areas suitable pest control measures such as baits and 
electric insect killing machines must be operated and maintained by professionally 
qualified staff or contractors. 

4.4. Processing equipment must be maintained clean and must be regularly serviced. 

4.5. In the case of natural open air drying, the crop must be spread out in a thin layer. In 
order to secure unlimited air circulation. the drying frames must be located at a 
sufficient distance from the ground. Attempts must be made to achieve uniform drying 
of the crop and as a consequence to avoid mould formation. 
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When drying with oil. the exhaust fumes should not be reused for drying Direct 
drying should not be allowed except with butane. propane. or natural gas 

4 6 Except in the case of natural open air drying. the conditions (e.g temperature. 
duration. etc.) must be selected taking into consideration the type ( e g. root, leaf or 
flO\ver) and active substance content ~.g. essential oils and others ) of the crude drug 
to be produced 

Drying conditions should be documented. 

4 7. Drying directly on the ground or under direct exposure to the sun-light should be 
avoided unless it is required for a particular plant 

4 8 All material must be inspected or sieved. in order to eliminate sub-standard products 
and foreign bodies. Sieves must be maintained in a clean state and should be serviced 
regularly. 

4.9 Clearly marked waste-bins should be kept ready. emptied daily and cleaned. 

4.10. In order to protect it and to reduce the risk of pest attacks. the product should be 
promptly packaged. 

5. Packaging 

5. l. After the repeated control and eventual elimination of low-quality materials and 
foreign bodies, the product should be packaged in clean and dry. preferably new sacks. 
bags or cases. The label must be clear. permanently fixed and made from non-toxic 
material. Information must conform with the European and national !abetting 
regulations. 

5.2. Packaging materials should be stored in a clean and dry place that has to be free of 
pests and inaccessible for livestock and domestic animals. It must be guaranteed that 
no contamination of the product takes place by the use of packaging material. 
particularly in the case of fibre bags. · 

5.3. Reusable packaging materials should be well.cleaned and perfectly dried prior to their 
usage. It must be guaranteed that no contamination takes place by reusing bags. 

6. Storage and Transport 

6.1. Packaged dried materials and essential oils should be stored in a dry. welt aerated 
building, in which the daily temperature fluctuations are limited and good aeration is 
given. Fresh products (except Basil) should be stored between I °C and 5°C \vhile 
frozen products should be stored below - l 8°C (or below -20°C for longer term 
storage). Essential oil storage must conform to the appropriate chemical storage 
standards. 

6 2. As a protection against pests. birds. rodents and domestic animals. the window and 
· door openings are to be protected, e.g. by wire netting. 
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6.3. It is recommended that the packaged dry crop will be stored· 
- in buildings with concrete or similar easy to clean floors, 
- on pallets. · 
- with a sufficient distance to the wall. 
- thoroughly separated from other crops to avoid cross-contamination. 
Organic products must be stored separ.~ely 

6.4. In the case of bulk transport. it is important to secure dry conditions and furthermore, 
in order to reduce the risk of mould formation or fermentation. it is extremely 
advisable to use aerated containers. As a substitute, the use of sufficiently aerated 
transport vehicles and other aerated facilities is recommended. Essential oil transport 
must conform to appropriate regulations National and European regulations on 
transport have to be respected 

6. 5. . Fumigation against pest attack should be carried out only in the case of necessity and 
it must be carried out exclusively by licensed personnel Only registered chemicals 
must be used Any fi.1migation against pest attack should be reported in the 
documentation. 

6.6. For fumigation of warehouses. only permitted substances should be used. according to 
European or national regulations. 

6. 7. When frozen storage or saturated steam is used for pest control, humidity of the 
material must be controlled after treatment. 

7. Equipment 

7.1. Equipment used in plant cultivation and processing should be easy to clean, in order to 
eliminate the risk of contamination. 

7.2. All machinery should be mounted in an easily accessible way· They must be well 
serviced and regutarly cleaned. Fertilizer and pesticide application machinery must be 
regularly calibrated. 

7.3. Preferably non-wooden equipment should be used unless tradition demands wooden 
material. When wooden equipment (such as e.g. pallets, hoppers. etc.) is used .. it 
should not come into direct contact with chemicals and contaminated/infected 
materials. so that infection of the plant material can be pre,·ented. 

8. Personnel and Facilities 

8.1. Personnel should receive adequate botanical education before performing tasks that 
require this knowledge. 

8.2. All processing procedures should fully conform with both EU-Guidelines on Food 
Hygiene and the General Principles for food hygiene of Codex Alimentarius as well as 
the European Directive on Good Manufacturing Practice. 

8 3 Personnel entrusted with the plant material should be required to have a high degree of 
personal hygiene (including personnel working in the fields) and have received 
adequate training regarding their hygiene responsibilities. 

6 
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The buildings where the plant processing is carried out. have to be provided with 
changing facilities as well as toilets including hand washing facilities. according to the 
respective regulations. 

8 4. Persons suffering from known infectious diseases transmittable via food, inclu.ding 
diarrhoea. or being transmitters of suclldiseases. must be suspended from areas where 
they are in contact with the plant material. according to the respective regulations. 

8.5. Persons with open wounds. inflammations and skin-infections should be suspended 
from the areas where plant processing takes place. or have to wear appropriate 
protecting clothing or gloves. until their complete recuperation. 

8.6. Personnel should be protected from contact with toxic or potentially allergenic plant 
materials by means of adequate protective clothing. 

8. 7. The \velfare of all staff involved in the growing and processing shall be ensured. 

9. Documentation 

9.1. All starting materials and processing steps have to be documented including the 
location of cultivation. Field records showing previous cropping and inputs should be 
maintained by all growers. 

9.2. All batches from coherent areas should be unambiguously and unmistakably labelled 
(e.g. by the application of a batch number). This should take place as early as possible. 

9.3. Batches from differing areas shall be mixed only if it is guaranteed that the mixture in 
itself will be homogenous. Such mixing procedures should also be documented. 

9.4. It is essential to document the type, quantity and the date of harvest of the crop. as 
well as the chemicals and other substances (e.g. fertilizers, pesticides and herbicides. 
growth regulators. etc.) used during production 

9.5. The application of the fumigation agents such as phosphin must be entered into batch 
documentation. 

9.6. All processes and procedures that could bear an impact on the quality of the product 
must be entered into t~e batch documentation. 

9.7. All agreements (production guidelines, contracts, etc) bet\veen producer and buyer 
should be fixed in a written form. 

It should be documented in a Way Bill (batch documentation) that cultivation. 
harvesting and production have been performed in accordance with the GAP 
Guideline. Minimum information included in the Way Bill should cover geographical 
definition of growth place, country of origin and responsible producer. 

9.8 The results of audits should be documented in an Audit Report (copies of all 
documents. Schlagkartei. Audit Reports. Analyse Reports) to be stored for a minimum 
of 10 years 

7 



9.9 

10. 

Special circumstances during the gro\\1h period which may influence the chemical 
composition like e~treme '~eather conditions. pests - particularly in the harvest period 
- must be documented. 

Education .... 
It is extremely advisable to educate all personnel dealing with the crop or tho!;e 
engaged in the direction of the production regarding production techniques and the 
appropriate use of herbicides and pesticides. · 

11. Quality Assurance 

Agreements between producers and buyers of medicinal and aromatic plants, with 
regard to quality questions, e.g. active principles and other characteristic ingredients, 
optical and sensoric properties. limit values of germ numbers. plant protection 
chemical residues and heavy metals. must be based on internationally recognized or 
national specifications and should be laid down in a written form 
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OVERVIEW OF THE HIGHLIGHTS OF THE EUROPEAN PHARMACOPOEIA (1) 

1964: CREATION OF THE EUROPEAN PHARMACOPOEIA COMMISSION 

BY 8 MEMBER COUNTRIES OF THE COUNCIL OF EUROPE 

(EUROPEAN TREATY SERIES N°. 50) 

1969: PUBLICATION OF THE FIRST VOLUME OF THE FIRST EDITION 

1972 : MONOGRAPHS OF THE FIRST EDITION BECOME OFFICIAL IN ALL MEMBER 

STATES (JURICIDAL ACT) 

1975: DIRECTIVE 75/318/EEC AMENDED BY DIRECTIVE 83/570/EEC : 

FOR MARKETING AUTHORIZATION OF PRODUCTS FOR HUMAN USE, IT IS 

MANDATORY FOR APPLICANTS TO USE THE MONOGRAPHS OF THE 

EUROPEAN PHARMACOPOEIA 

1983 : PUBLICATION OF THE SECOND EDITION 

1987 : DIRECTIVE 87/20/EEC : IDEM FOR PRODUCTS FOR VETERINARY USE 

1988: FIRST PUBLICATION OF THE JOURNAL, PHARMEUROPA, FORUM OF THE 

EUROPEAN PHARMACOPOEIA 

1989 : 25'" ANNIVERSARY OF THE EUROPEAN PHARMACOPOEIA, 

INTERNATIONAL CONFERENCE AT STRASBOURG 

1992: FIRST JOINT PHARMACOPOEIAL OPEN CONFERENCE ON INTERNATIONAL 

HARMONIZATION OF EXCIPIENT STANDARDS, ORLANDO, USA 

1994: PROCEDURE FOR THE CERTIFICATION OF SUITABILITY OF PH. EUR. 

MONOGRAPHS BECOMES OPERATIONAL 



OVERVIEW OF THE HIGHLIGHTS OF THE EUROPEAN PHARMACOPOEIA (2) 

1995: OPENING OF THE EUROPEAN MEDICINES EVALUATION AGENCY (EMEA) IN 

LONDON 

TODAY (1996) : * 

* 

* 

* 

23 MEMBER STATES AND 10 OBSERVER STATES 

THE COMPLETE EUROPEAN PHARMACOPOEIA : 

2ND EDITION : 1 PART AND 19 FASCICULES 

(MAY; 1995) : 

ABOUT 1025 MONOGRAPHS 

ABOUT 668 CHEMICAL REFERENCE SUBSTANCES 

(1994) 

YEARLY DISTRIBUTION : ABOUT 21.000 (1994) 

PHARMACOPOEIAL INSTITUTE (5000 m2 
; 41 STAFF) 

INCLUDING PERMANENT SECRETARIAT AND LABORA

TORY 

SOLID BASE FOR THE PROTECTION OF THE HEAL TH OF 

ABOUT 500 MILLION CITIZENS IN 23 MEMBER STATES 

CD-ROM VERSION OF THE EUROPEAN PHARMACO

POEIA 2ND EDITION AVAILABLE 

3ND EDITION OF THE EUROPEAN PHARMACOPOEIA 

SCHEDULED FOR JUNE 1996 



PHARMACOPOEIAL MONOGRAPHS ON VEGETABLE DRUGS AND PREPARATIONS 

THEREOF (1) 

* 

* 

AIMS 

CONTROL OF PRODUCT QUALITY IN TERMS OF 

* PURITY 

* SAFETY 

* EFFICIENCY 

* SUITABILITY FOR USE (EXCIPIENTS) 

GUIDE FOR THE TECHNICAL CONTENT OF MONOGRAPHS ON VEGETABLE 
DRUGS AND PREPARATIONS OF VEGETABLE ORIGIN (1993) 

1. VEG ET ABLE DRUGS 

2. PLANT RAW MATERIALS OBTAINED AFTER TREATMENT 

2.1. VOLATILE OILS 

2.2. BALSAMS, RESINS AND GUMS 

2.3. STARCHES 

3. TINCTURES AND EXTRACTS 



PRESENT STATUS AND PROSPECTS OF VEGETABLE DRUGS OF THE 

EUROPEAN PHARMACOPOEIA (1) 

PRESENT STATUS 

MONO- EUR.PH. EUR.PH. DAB PH.F. IT.PH. JAP.PH. 

GRAPHS 1997 1998 10 10 9 12 

TOTAL 1099 112 965 - 855 -
NUMBER 

VEGETABLE 69 16 127 141 103 47 (E.PH) 

DRUGS f 

113 
~ 

66 (NON-E.PH) 

PERCENTAGE 6.3% 14.2% 13 - 12 -
VEGETABLE 
DRUGS 

============================================================================ 

EUROPEAN PHARMACOPOEIA MONOGRAPHS MONOGRAPHS TOTAL 
1997 + 1998 ALREADY UNDER STUDY 

PUBLISHED 

VEG ET ABLE DRUGS 48 50 98 

PLANT RAW MATERIALS OB- 22 15 37 
TAINED AFTER TREATMENT 

TINCTURES AND EXTRACTS 5 17 22 

VEGETABLE OILS AND WAXES 10 10 20 

I TOTAL I 85(7.0%) I 92 I 177 I 
VOLATILE OILS, BALSAMS, RESINS. GUMS AND STARCHES 



PRESENT STATUS AND PROSPECTS OF VEGETABLE DRUGS OF THE 

EUROPEAN PHARMACOPOEIA (2) 

I! 1. VEGETABLE DRUGS II 

1.1. MONOGRAPHS ALREADY PUBLISHED : 48 

1 A/Iii sativi bu/bus pulvis 25 Jpecacuanhae pulvis normatus 

2 Althaeae radix 26 Levistici radix 

3 Anisi fructus 27 Lini semen 

4 Anisi stellati fructus 28 Liquiritae radix 

5 Belladonnae folium 29 Lupuli flos 

6 Belladonnae pulvis normatus 30 Matricariae flos 

7 Betulae tolium 31 Menthae piperitae folium 

8 Carvi fructus 32 Opium crudum 

9 Caryophylli flos 33 Orthosiphonis tolium 

10 Chamomillae romanae flos 34 Po/ygalae radix 

11 Cinchonae cortex 35 Psyllii semen 

12 Cinnamomi cortex 36 Ratanhiae radix 

13 Crataegi fructus 37 Rhamni purshianae cortex 

14 Cyamopsidis seminis pulvis 38 Rhei radix 

15 Digitalis purpureae folium 39 Sambuci flos 

16 Foeniculi amari fructus 40 Sennae folium 

17 Foeniculi dulcis fructus 41 Sennae fructus acutifoliae 

18 Frangulae cortex 42 Sennae fructus angustifoliae 

19 Gentiaenae radix 43 Stramonii folium 

20 Hamame/idis folium 44 Stramonii pulvis normatus 

21 Harpagophyti radix 45 Tiliae flos 

22 Hyoscyami folium 46 Thymi herba 

23 Hyoscyami pulvis normatus 47 Uvae ursi folium 

24 lpecacuanhae radix 48 Va/erianae radix 



PRESENT STATUS AND PROSPECTS OF VEGETABLE DRUGS OF THE 

EUROPEAN PHARMACOPOEIA (3) 

1. VEGETABLE DRUGS (Continued) 

1.1. MONOGRAPHS UNDER STUDY: 50 

1 Absinthii herba 26 Juniperi fructus 

2 Alchemillae herba 27 Lavandulae flos 

3 Amicae flos 28 Lichen islandicus 

4 Aurantii amari flos 29 Malvae flos 

5 Bo/do folium 30 Marrubii herba 

6 Ca/endulae flos 31 Melissae to/ium 

7 Capsici fructus 32 Menthae aNensis folium 

8 Cardui mariae fructus 33 Millefolii herba 

9 Centaurii herba 34 Origani herba 

10 Coriandri fructus 35 Passiflorae herba 

11 Crataegi folium cum flore 36 Plantaginis ovatae to/lieu/is seminis 

12 Curcumae xanthorrhizae rhizoma 37 Plantaginis ovatae semen 

13 Droserae rotundifoliae herba 38 Primu/ae radix 

14 Echinaceae purpureae radix 39 Pruni africanae cortex 

15 Eleutherococci senticosi radix 40 Rosmarini folium 

16 Equiseti herba 41 Salicis cortex 

17 Eucalypti tolium 42 Salviae officinalis tolium 

18 Filipendulae ulmanae flos 43 T anaceti parthenii herba 

19 Foenigraeci semen 44 T araxaci officinalis herba 

20 Fucus vesiculosus 45 Taraxaci officinalis herba cum cortex 

21 Ginkgo bilobae tolium 46 Tormentillae rhizoma 

22 Ginseng radix 47 Verbasci flos 

23 Graminis rhizoma 48 Verbenae herba 

24 Hippocastani semen 49 Violae tricolons herba 

25 Hyperici herba 50 Zingiberis rhizoma 



PRESENT STATUS AND PROSPECTS OF VEGETABLE DRUGS OF THE 

EUROPEAN PHARMACOPOEIA (4) 

2. PLANT RAW MATERIALS OBTAINED AFTER TREATMENT 

2.1. MONOGRAPHS ALREADY PUBLISHED : 22 

1 Acaciae gummi 12 Aurantii amari f/oris aetheroleum 

2 Acaciae gummi dispersione dessicatum 13 Ba/samum peruvianum 

3 Agar 14 Caryophylii floris aetheroleum 

4 Aloe barbadensis 15 Eucalypti aetheroleum 

5 Aloe capensis 16 Guar ga/actomannanum 

6 Amy/um maydis 17 lchtammolum 

7 Amy/um oryzae 18 Lacca 

8 Amy/um prege/ificatum 19 Limonis aetheroleum 

9 Amy/um solani 20 Menthaepiperitaeaetheromum 

10 Amy/um triticii 21 Tragacantha 

11 Anisi aetheroleum 22 Xanthani gummi 

2.2. MONOGRAPHS UNDER STUDY : 15 

1 Amy/um solubile 9 Foeniculi dulcis aetheroleum 

2 Aurantii corticis amari aetheroleum 10 Lavandulae aetheroleum 

3 Aurantii corticis dulcis aetheroleum 11 Menthae arvensis aetheroleum 

4 Balsamum benzoe 12 Myrrha 

5 Ca"ageenanum 13 Pinus silvestris aetheroleum 

6 Citri sinensis aetheroleum 14 Podophyllotoxinum 

7 Cyamopsis gummi 15 Thymi aetheroleum 

8 Foeniculi amari aetheroleum 



PRESENT STATUS AND PROSPECTS OF VEGETABLE DRUGS OF THE 

EUROPEANPHARMACOPOBA~) 

3. EXTRACTS AND TINCTURES 

3.1. MONOGRAPHS ALREADY PUBLISHED : 5 

1 Aloes extractum siccum normatum 

2 Extra eta 

3 Frangulae corticis extractum siccum normatum 

4 Sennae to/ii extractum siccum normatum 

5 Tincturae 

3.2. MONOGRAPHS UNDER STUDY : 17 

1 Aesculi extractum siccum 10 Hyperici herbae extractum siccum 
normatum 

2 Belladonnae extractum siccum 11 lpecacuanhae extractum fluidum 

3 Be/ladonnae tinctura 12 Liquiritiae extractum siccum solubile 

4 Bo/do extractum siccum normatum 13 Opii extractum 20 per centum 

5 Cascarae extractum siccum 14 Opii tinctura 

6 Crataegi extractum siccum 15 Passiflorae extractum siccum norma-
tum 

7 Fucus vesiculosus extractum normatum 16 Rhamni purshianae extractum 

8 Harpagophyti extractum siccum normatum 17 Valerianae extractum siccum 

9 Hippocastani extractum siccum normatum 



PRESENT STATUS AND PROSPECTS OF VEG ET ABLE DRUGS OF THE 

EUROPEAN PHARMACOPOEIA (6) 

114. VEGETABLE OILS AND WAXES II 

4.1. MONOGRAPHS ALREADY PUBLISHED : 10 

1 Amygdalae oleum 

2 Amygda/ae oleum raffinatum 

3 Arachidis oleum 

4 Arachidis oleum hydrogenatum 

5 Cera camauba 

6 Olivae oleum 

7 Ricini o/eum 

8 Sesami oleum 

9 Sojae oleum 

10 Sojae oleum hydrogenatum 

4.2. MONOGRAPHS UNDER STUDY : 10 

1 Arachidis oleum hydrogenatum 

2 Gossypii oleum 

3 Gossypii oleum hydrogenatum 

4 Helianthi annui oleum 

5 Maidis oleum 

6 O/ivi oleum raffinatum 

7 Rapae o/eum 

8 Ricini oleum 

9 Ricini oleum hydrogenatum 

10 Tritic1 aestivi oleum 
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Increasingly used Herbal Medicines 
in the East and West World 

The total sales volume of herbal medicines 

In China US$ 1.8 billion in 1995 

In the US US$ 0.86 billion in 1990 

US$ 2.1 billio11 i11 1995 

In EU US$ 6 billion in 1995 
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WHO TRADITIONAL MEDICINE PROGRAMME 

Major objectives are to : 

•facilitate the integration of traditional medicine into the national 
healthcare system 

•promote the rational use of traditional medicine through 
development of technical guidelines and international standards 
in the field of herbal medicines and acupuncture 

•act as a clearing house for the dissemination of information on 
various forms of traditional medicine 



WHA 1987 RESOLUTION 

Member states were urged: 

•to initiate comprehensive programmes for the identification, 
evaluation, preparation, cultivation and conservation of 
!11-edicinal plants used in traditional medicine; 

•to ensure quality control of drugs derived from traditional 
plant remedies by using modem techniques and applying 
suitable standards and good manufacturing practices. 
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WHA 1991 RESOLUTION 

Requests the Director-General : 

•to continue to recognise the high importance of this programme and to 
mobilise increased financial and technical support as required; 

•to ensure that the contribution of scientifically proven traditional 1nedicines 
is fully exploited within all of the WHO programmes where plant-derived 
and other natural products may lead to the discovery of new therapeutic 
substances; 

•to seek appropriate partnerships with governmental bodies and non
governmental organisations as well as with industry in implementing this 
resolution. 



( 

WHO's Documents regarding 
Herbal Medicines 

The guidelines for assessment of herbal medicines 

The objective 

• to define basic criteria for tl1e evalt1ation of tl1e qt1ality, 
safety and efficacy of herbal medicines and 

• to assist national regulatory authorities, scie11tific 
institutions and mant1facturers to undertake an 
assessment of the documentation/st1b1nission/dossier in 
respect of such prodt1cts 



RECENT WHO DOCUMENTS ON MEDICINAL PLANTS 

• Research Guidelines for Evaluating the Safety and Efficacy of Herbal 
Medicines - Regional Office for the Western Pacific (1993) 

• Guidelines on the Conservation of Medicinal Plants (1993) 

• Quality Control Methods for Medicinal Plant Materials (1994) 

• Selection of Essential Medicinal Plants - Regional Office for the Eastern 
Mediterranean (1995) 

• Monographs on selected Medicinal Plants (1996/1997) 



I 
I 

The Objective of Monographs 

• to provide scientific information on tl1e safety, 
efficacy and quality control of widely t1sed inedici11al 
plants for facilitati11g tl1e proper t1se of 11erbal ineclicines 
in the Member States; 

•to provide models for assisting Me1nber States to 
develop their own monograpl1s 011 these a11d additio11al 
herbal medicines; 

• to facilitate information excl1ange aJnong the Me1nber 
States. 
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The Information Contained in tl1e WHO 
Monographs on Selected Medicinal Plants 

Part I 

• botanical f eatt1res 
• quality control 
•major active che1nical constitt1ents 

Part II 

• medical applications 
• pharmacology 
• posology 
•possible contra-indicatio11s and IJrecat1tions. 



WHO Monographs on Selected Medicinal Plants 
(Volume I, 1996) 

-
List of Mo11ograpl1s 

1. Bulbus alii cepae 8. I-Ierba centellae 

2. Bulbus alii sativi 9. Flos cha1no1nillae 

3. Aloe 10. Cortex cinnamomi 

4. Aloe vera gel 11. Rhizo1na coptidis 

5. Radix astragali 12. Rhizon1a curcu1nae longae 

6. Fructus bruceae 13. Radix echinaceae 

7. Radix bupleuri 14. Herba echinaceae purpureae 



WHO Monographs on Selected Medicinal Plants 
(Volu1ne I, 1996) 

List of Monographs 

15. Herba ephedrae 22. Radix rauwolfiae 

16. Folium gingko 23. Rhizo1na rhei 

17. Radix ginseng 24. Foliu1n sennae 

18. Radix glycyrrhi2;:ae 25. Fructus sennae 

19. Radix paeoniae 26. 1-Ierba thy1ni 

20. Semen plantaginis 27. Radix valerianae 

21. Radix platycodi 28. Rhizo1na zingiberis 
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WHO Monographs on Selected Medicinal Plants 
(Draft Volume II, 1997) 

List of Medicinal Pla11ts 

1. Aesculus hippocastanu1n 9. Crataegus inonogyna C. laevigata 

2. Althaea officinalis 10. Eleutherococcus senticosus 

3. Angelica sinensis 11. Eucalyptus globulus 

4. Arctostaphylos uva ursi 12. I-Ia1nanelis virginiana 

5. Calendula officinalis 13. Harpagophtu1n procun1bens 

6. Capsicum annuum 14. Andrographidis paniculata * * * 
7. Chrysanthemum parthenium 15. 1-Iypericum perforatum 

8. Cimicifuga racemosa 16. Melaleuca alternifolia 



WHO Monographs on Selected Medicinal Plants 
(Draft Volu1ne II, 1997) 

List of Meclicinal Pla11ts 

17. Melissa officinalis 25. Rhan1nus purshiana 

18. Mentha piperita 26. Rhan1nus frangula 

19. Oci1num sanctumy 27. Salvia iniltiorrhiza 

20. Oenothera biennis 28. Sa1nbucus nigra 

21. Piper inethysticum 29. Serenoa repens 

22. Polygala senega 30. Silybum n1arianu1n 

23. Prunus (Pygeum) africana 31. Syzygium aron1aticu1n 

24. Angelica sinensis *** 32. Urtica dioica, U. urens 



INTERNATIONAL CONFERENCE OF DRUG 
REGULATORY AUTHORITIES (ICDRA) 

1991: Endorsement of WHO Guideline on the Assessment of 
Herbal Medicines 

1994: 10 points for future priorities 

1996: Endorsement of the WHO monographs on selected 
medicinal plants 



ESTABLISHMENT AND GOALS OF ESCOP (1) 

II ESTABLISHMENT II 

EUROPEAN SCIENTIFIC COOPERATIVE ON PHYTOTHERAPY (ESCOP) 

FOUNDED ON 18 JUNE 1989 : OFFICIAL DOCUMENT SIGNED AT A MEE
TING IN COLOGNE, GERMANY BY SIX FOUNDER MEMBERS 

* 

* 

* 
* 

* 

* 

SOCIETE BELGE DE PHYTOTHERAPIE/BELGISCHE VERENIGING 
VOOR PHYTOTHERAPIE (SBP), BELGIUM 
ASSOCIATION FRANCAISE POUR LE MEDICAMENT DE PHYTOTHE
RAPIE (AFMP) FRANCE 
GESELLSCHAFT FUR PHYTOTHERAPIE, e.V. (GfP), GERMANY 
NEDERLANDSE VERENIGING VOOR FYTOTHERAPIE (NFV), THE 
NETHERLANDS 
SCHWEIZERISCHE MEDIZINISCHE GESELLSCHAFT FUR PHYTO
THERAPI E (SMGP), SWITZERLAND 
BRITISH HERBAL MEDICINE ASSOCIATION (BHMA), UNITED KING
DOM 

FULL MEMBERS 

* 
* 
* 
* 
* 

SOCIETY OF PHYTO- AND AROMATHERAPY, GREECE (SINCE 1992) 
IRISH ASSOCIATION ON PHYTOTHERAPY, IRELAND (SINCE 1992) 
SOCIETA ITALIANA DI FITOCHIMICA (SIF), ITALY (SINCE 1991) 
SWEDISH PHYTOCHEMICAL SOCIETY, SWEDEN 
TURK FITOTERAPI DERMEGI, TURKEY 

ASSOCIATE MEMBERS 

AUSTRIA, DENMARK, NORWAY, PORTUGAL 

AFFILIATE MEMBERS 

AUSTRALIA, INDIA, SOUTH-AFRICA, USA (2X) 



,, ESTABLISHMENT AND GOALS OF ESCOP (2) II 

II GOALS OF ESCOP II 

* GENERAL AIMS 

* 

* 

* 

ADVANCE THE SCIENTIFIC STATUS OF PHYTOMEDICINES 

ASSIST WITH THE HARMONIZATION OF THEIR REGULATORY 

STATUS AT THE EUROPEAN LEVEL 

MAJOR AIMS AND OBJECTIVES 

* 

* 

* 

• 

* 

DEVELOP A COORDINATED SCIENTIFIC FRAMEWORK TO 

ASSESS PHYTOMEDICINES 

PROMOTE THE ACCEPTANCE OF PHYTOMEDICINES, ESPE

CIALLY WITHIN THE THERAPY OF GENERAL MEDICINAL 

PRACTITIONERS 

SUPPORT AND INITIATE CLINICAL AND EXPERIMENTAL 

RESEARCH IN PHYTOTHERAPY 

IMPROVE AND EXTEND THE INTERNATIONAL ACCUMULA

TION OF SCIENTIFIC AND PRACTICAL KNOWLEDGE IN THE 

FIELD OF PHYTOTHERAPY 

FURTHER COOPERATION AMONG ASSOCIATONS OF PHYTO

THERAPY TO ADVANCE THESE AIMS INCLUDING THE SCIEN

TIFIC AND REGULATORY STATUS OF PHYTOMEDICINES 

WORLDWIDE 



Scheme of ES COP Organisation 1993 

COUNCIL 

1 
SECRETARIAT r-._ EXECUTIVE COMMITTEE BOARD OF SUPERVISING 

MANAGING STAFF EDITORS 

STRATEGY AND 
PR COMMITTEE 

RESEARCH 
COMMITTEE 

SCIENTIFIC 
COMMITTEE 

AWARD 
COMMITTEE 

PUBLICATIONS 
COMMITTEE 

EUROPEAN FOUNDATION 
FOR PHYTOTHERAPY (EFP) 

ESCOP SERVICES FOUNDATION (ES) 



* 

* 

* 

* 

EUROPEAN FOUNDATION FOR PHYTOTHERAPY (EFP) 

ESTABLISHED IN AMSTERDAM ON 19 JANUARY 1993 BY THE 

BRITISH HERBAL MEDICINE ASSOCIATION, THE GESELLSCHAFT 

FUR PHYTOTHERAPIE AND THE NEDERLANDSE VERENIGING 

VOOR FYTOTHERAPIE 

CONSTITUTED AS AN EUROPEAN ECONOMIC INTEREST GROU

PING (EEIG) TO SUPPORT ESCOP 

CONCERTED ACTION DEVELOPED BY THE EFP IN COLLABORATI

ON WITH THE CENTRE FOR COMPLEMENTARY HEALTH STUDIES 

OF THE UNIVERSITY OF EXETER, UNITED KINGDOM 

DETERMINING EUROPEAN STANDARDS FOR THE SAFE AND 

EFFECTIVE USE OF PHYTOMEDICINES 

ACCEPTED BY THE EUROPEAN COMMUNITY IN THE FRAMEWORK 

OF THE 

BIOMEDICAL AND HEALTH RESEARCH PROGRAMME 

IN JULY 1993 (BMH1-CT93-1238) 



RESEARCH PROGRAMME OF THE EUROPEAN FOUNDATION 

FOR PHYTOTHERAPY 

BIOMEDICAL AND HEALTH RESEARCH PROGRAMME 

OF THE EUROPEAN COMMUNITY (1993-1996) 

AIM 

TO DETERMINE EUROPEAN STANDARDS FOR THE SAFE AND EFFECTIVE 

USE OF PHYTOMEDICINES 

OBJECTIVES 

... 

... 

... 

PRODUCE A TOTAL OF 50 HARMONIZED MONOGRAPH PROPO

SALS MEETING THE REQUIREMENTS OF THE COMMITIEE FOR 

PROPRIETARY MEDICINAL PRODUCTS (CPMP) AND OTHER REGU

LATORY AGENCIES 

PILOT AND COMMENCE A PHARMACOVIGILANCE SYSTEM FOR 

ADVERSE REPORTS ON PHYTOMEDICINES, A SYSTEM WITH 

ACCOMPANYING VALIDATION MEASURES, AND LINKED TO ESTA

BLISHED PRACTICAL PHARMACOVIGILANCE CENTRES FOR EX

TERNAL REFERENCE 

CONVERSE AN EXPERT PANEL OF CLINICIANS AND OTHER SPE

CIALISTS TO PROVIDE BOTH OPERATIONAL GUIDELINES FOR 

THOSE INITIATING CLINICAL TRIALS AND ONGOING SUPPORT 

FOR SUCH WORK 



... 

... 

DEVELOPMENT OF SCIENTIFIC FRAMEWORK FOR ASSESSMENT 

BY ESCOP (1) 

THE SCIENTIFIC COMMITTEE OF ESCOP PUBLISHED 15 MONO

GRAPHS (5 IN 1990, 10 IN 1992}, SUMMARIZING THE MEDICINAL 

USES OF PLANT DRUGS (INCLUDING THEIR SAFETY) AND SUBMIT

TED THEM TO THE COMMITTEE FOR PROPRIETARY MEDICINAL 

PRODUCTS (CPMP) FOR ASSESSMENT 

ON THE ADVICE OF THE CPMP, THE FORMAT OF THE SUMMARY 

OF PRODUCT CHARACTERISTICS (SPC) WAS ADOPTED FOR 

SUBSEQUENT DOCUMENTATION (SINCE NOVEMBER 1992) 

THE SPC IS AN INTEGRAL PART OF AN APPLICATION FOR AUTHORIZA

TION TO MARKET A MEDICINAL PRODUCT FOR HUMAN USE IN ANY OF 

THE 15 MEMBER STATES OF THE EUROPEAN UNION, AS LAID DOWN IN 

DIRECTIVE 65/65/EEC. 

ACCORDING TO THE NOTICE TO APPLICANTS, PUBLISHED IN 1993, THE 

SPC IS A DEFINITIVE STATEMENT BETWEEN THE COMPETENT AUTHORI

TY AND THE MARKETING AUTHORIZATION HOLDER AND IT IS THE 

COMMON BASIS OF COMMUNICATION BETWEEN THE AUTHORITIES OF 

ALL THE MEMBER STATES. 

DATA SHEETS FOR MEDICINAL PRODUCTS ARE BASED ON THE SPC, 

WHICH IS THUS ALSO THE BASIS ON INFORMATION FOR THE PRESCRI

BER OR SUPPLIER OF THE PRODUCT. 



'--

• 

1. 

2. 

DEVELOPMENT OF SCIENTIFIC FRAMEWORK FOR ASSESSMENT 

BY ESCOP (2) 

ESCOP PROPOSAL FOR THE SUMMARY OF PRODUCT 
CHARACTERISTICS (SPC) 

NAME OF THE MEDICINAL PRODUCT 

QUALITATIVE AND QUANTITATIVE COMPOSITION 

2.1. ACTIVE INGREDIENT 

2.1.1. DEFINITION 

2.1.2. CONSTITUENTS 

3. PHARMACEUTICAL FORM 

4. CLINICAL PARTICULARS 

4.1. THERAPEUTIC INDICATIONS 

4.2. POSOLOGY AND METHOD OF ADMINISTRATION 

4.2.1. DOSAGE 

4.2.2. METHOD OF ADMINISTRATION 

4.2.3. DURATION OF ADMINISTRATION 

4.3. CONTRA-INDICATIONS 

4.4. SPECIAL WARNINGS AND SPECIAL PRECAUTIONS FOR USE 

4.5. INTERACTION WITH OTHER MEDICAMENTS AND OTHER 

FORMS OF INTERACTION 

4.6. PREGNANCY AND LACTATION 

4.7. EFFECTS ON ABILITY TO DRIVE AND USE MACHINES 

4.8. UNDESIRABLE EFFECTS 

4.9. OVERDOSE 



DEVELOPMENT OF SCIENTIFIC FRAMEWORK FOR ASSESSMENT 

BY ESCOP (3) 

* ESCOP PROPOSAL FOR THE SUMMARY OF PRODUCT 
CHARACTERISTICS (SPC) 

5. 

6. 

7. 

8. 

9. 

• 

PHARMACOLOGICAL PROPERTIES 

5.1. PHARMACODYNAMIC PROPERTIES 

JN VITRO STUDIES 
IN VIVO STUDIES 
CLINICAL STUDIES 

5.2. PHARMACOKINETIC PROPERTIES 

5.3. PRECLINICAL SAFETY DATA 

ACUTE TOXICITY 
REPEATED DOSE TOXICITY 
SUBCHRONIC TOXICITY 
MUTAGENICITY 

PHARMACEUTICAL PARTICULARS 

6.1. LIST OF EXICIPIENTS 

6.2. INCOMPATIBILITIES 

6.3. SHELF LIFE 

6.4. SPECIAL PRECAUTIONS FOR STORAGE 

6.5. NATURE AND CONTENTS OF CONTAINER 

6.6. INSTRUCTIONS FOR USE/HANDLING 

6.7. NAME OR STYLE AND PERMANENT ADDRESS OR REGISTE
RED PLACE OF BUSINESS OF THE HOLDER OF THE MARKE
TING AUTHORIZATION 

MARKETING AUTHORIZATION NUMBER 

DATE OF APPROVAUREVISION OF SPC 

REFERENCES 

ESCOP MONOGRAPHS ARE AVAILABLE FOR DISTRIBUTION AND 

CONTAIN ALL SCIENTIFIC DATA OF SPC EXCEPT DETAILS 

RELEVANT ONLY TO A PRODUCT I.E. NO. 6, 7 AND 8 



DEVELOPMENT OF SCIENTIFIC FRAMEWORK FOR ASSESSMENT 

BY ESCOP (4) 

II PREPARATION OF SPC DRAFTS BY ESCOP ~ 

* 

* 

* 

* 

* 

.. 

PREPARATION OF A FIRST DRAFT BY A SINGLE AUTHOR WITH 

PARTICULAR EXPERTISE ON THE SUBJECT 

CIRCULATION OF THIS DRAFT TO MEMBERS OF ONE OF THE TWO 

SUBCOMMITIEES OF THE ESCOP SCIENTIFIC COMMITIEE FOR 

THEIR OWN CONSIDERATION 

DISCUSSION OF THESE DRAFTS, DURING THE MEETINGS OF THE 

SCIENTIFIC COMMITIEE (6 TIMES A YEAR) AND PRODUCTION OF A 

SECOND DRAFT. AN ACKNOWLEDGED ACADEMIC EXPERT ON 

EACH DRUG IS INVITED TO JOIN THE MEETINGS 

CIRCULATION OF THE SECOND DRAFT TO THE SUPERVISING 

EDITORS OF ESCOP 

COMPILATION OF COMMENTS OF SUPERVISING EDITORS AND 

REDISCUSSION AT THE SUBCOMMISSION MEETINGS 

FINAL PROPOSAL IS PUBLISHED AND SUBMITIED TO THE CPMP 

FOR FEEDBACK 



1. 

* 

ESCOP MONOGRAPHS ON THE MEDICINAL 

USES OF PLANT DRUGS (1) 

PHARMACOLOGICAL PROPER 

MATRICARIAE FLOS (MATRICARIA FLOWER) 

5.1. PHARMACODYNAMIC PROPERTIES 

* 

* 

NOT A SINGLE ACTIVE PRINCIPLE 

BOTH VOLATILE SESQUITERPENES AND WATER SO

LUBLE FLAVONOIDS HAVE BENEFICIAL EFFECTS 

5.2. PHARMACOKINETIC PROPERTIES 

(-)-a-BISABOLOL IS READILY ABSORBED BY THE SKIN. AF

TER PERCUTANEOUS ADMINISTRATION OF 14C(-)-a-BISABO

LOL, 82% OF THE RADIOACTIViTY WAS FOUND IN THE URI

NE OF MICE [40, 40a). AFTER ORAL ADMINISTRATION OF 

APIGENIN-7-GLUCOSIDE, FREE APIGENIN WAS DETECTED IN 

URINE [41]. IN GERM FREE RATS NO HYDROLYSIS OF FLA

VONE GL YCOSIDES COULD BE OBSERVED. OBVIOUSLY 

INTESTINAL MICROFLORA CAN EFFECT THE CLEAVAGE OF 

THE GL YCOSIDIC BONDS [41, 42). FURTHERMORE, ORALLY 

ADMINISTERED APIGENIN WAS DETECTED IN THE SERUM 

OF ANIMALS [43). 



II 2. 
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ESCOP MONOGRAPHS ON THE MEDICINAL 

USES OF PLANT DRUGS (2) 

CLINICAL USEFULNESS II 

ALLI/ SA TIVI BULB US (GARLIC BULB) 

2.1.2. CONSTITUENTS 

CAREFULLY DRIED, POWDERED MATERIAL CONTAINS ABOUT 1 
PERCENT ALUIN [(+)-S-ALL YL-L-CYSTEINE-SULPHOXIDE] [2] OR 
THE MAIN SULPHUR CONTAINING AMINO ACID. OTHER CHARAC
TERISTIC, GENUINE CONSTITUENTS ARE (+)-S-METHYL-L-CYSTEl
NE SULPHOXIDE, GAMMA-GLUTAMYL PEPTIDES, UBIQUITOUS 
AMINO ACIDS, STEROIDS AND ADENOSINE [3]. IN THE PRESENCE 
OF THE ENZYME ALLllNASE, ALUIN WILL BE CONVERTED TO 
ALLICIN (A MG OF ALLICIN IS CONSIDERED TO BE EQUIVALENT TO 
0.45 MG OF ALLICIN) [4]. 

IN TURN, ALLICIN IS THE PRECURSOR OF VARIOUS TRANSFORMA
TION PRODUCTS, INCLUDING AJOENES, VINYLDITHllNES, OLIGO
SULPHIDES AND POLYSULPHIDES, DEPENDING ON THE CONDI
TIONS APPLIED [4]. 

MATERIAL DERIVED FROM GARLIC BY STEAM DISTILLATION OR 
EXTRACTION IN AN OILY MEDIUM CONTAINS VARIOUS ALLICIN 
TRANSFORMATION PRODUCTS [4-6]. 

4.1. THERAPEUTIC INDICATIONS 

PROPHYLAXIS OF ATHEROSCLEROSIS [7-11]. TREATMENT OF 
ELEVATED BLOOD LIPID LEVELS INSUFFICIENTLY INFLUENCED BY 
DIET [12-32]). 

IMPROVEMENT OF THE CIRCULATION IN PERIPHERAL VASCULAR 
DISEASE [33). 

RESPIRATORY INFECTIONS AND CATARRHAL CONDITIONS [4, 34-
36]. 



II 2. 

* 

5.1. 

ESCOP MONOGRAPHS ON THE MEDICINAL 

USES OF PLANT DRUGS (3) 

CLINICAL USEFULNESS II 

CRATAEGUS (HAWTHORN) 

PHARMACODYNAMIC PROPERTIES 

* 

* 

CLINICAL STUDIES 

CLINICAL RESULTS DEMONSTRATE AN INCREASE IN CAR

DIAC PERFORMANCE AND OUTPUT [28-30], A DECREASE IN 

PERIPHERAL VASCULAR RESISTANCE [28-31], A DECREASE 

IN PULMONARY ARTERIAL AND CAPILLARY PRESSURE (31 ), 

A REDUCTION IN THE PRESSURE RATE PRODUCT AT REST 

[32-35] AND DURING EXERCISE [33-36], A RISE IN ERGOME

TRIC TOLERANCE [28, 33, 35, 37] AND AN IMPROVEMENT IN 

METABOLIC PARAMETERS [34, 38]. 

THERAPEUTIC INDICATIONS 

DECLINING CARDIAC PERFORMANCE EQUIVALENT TO 

STAGES I AND II OF THE NYHA (NEW YORK HEART ASSOCI

ATION) CLASSIFICATION. CASES OF SENILE HEART WHILE 

DIGITALIS IS NOT YET REQUIRED [28, 29, 32-34, 39-44]. 



ESCOP MONOGRAPHS ON THE MEDICINAL 

USES OF PLANT DRUGS (4) 

3. TOXICOLOGICAL ASPECTS 

* VALERIANAE RADIX (VALERIAN ROOT) 

2.1.2. CONSTITUENTS 

* 

4. 

4.8. 

VALEPOTRIATES MAY BE PRESENT IN THE ROOT [7-10) BUT ARE 
UNSTABLE AND UNLIKELY TO BE PRESENT IN FINISHED PRO
DUCTS [3, 4, 11). 

SINCE VALEPOTRIATES ARE GENERALLY ABSENT FROM PREPA
RATIONS, THEIR PHARMACOLOGICAL AND TOXICOLOGICAL PRO
PERTIES HAVE BEEN EXCLUDED FROM SECTION 5. 

HYPER/Cl HERBA (ST. JOHN'S WORT) 

CLINICAL PARTICULARS 

UNDESIRABLE EFFECTS 

NONE CONFIRMED AT DOSE LEVELS UP TO 1 MG OF TOTAL 
HYPERICIN [48-50]. PHOTOSENSITIZATION MIGHT OCCUR AT 
HIGHER DOSAGE [51]. 

4.9. OVERDOSE 

PHOTOSENSITIZATION AT HIGH DOSAGE HAS BEEN REPORTED 
DURING EXPERIMENTAL ANTIVIRAL TREATMENT WITH SYNTHETIC 
HYPERICIN (35 MG IV) IN HIV-POSITIVE PATIENTS [51). TYPICAL 
PHOTOTOXIC SYMPTOMS INCLUDE RASH, PRURITIS AND ERYTHE
MA 24 HOURS AFTER EXPOSURE TO UV LIGHT. TREATMENT CON
SISTS OF AVOIDING EXPOSURE TO LIGHT. 



RESOLUTION 

THE PARTICIPANTS OF THE THIRD INTERNATIONAL SCIENTIFIC ESCOP 
SYMPOSIUM, "RESEARCH AND THERAPY WITH PHYTOMEDICINES", HELD 
AT THE HAGUE-SCHEVENINGEN, THE NETHERLANDS, MARCH 18th 1994, 
AS WELL AS THE REPRESENTATIVES OF SCIENTIFIC ASSOCIATIONS 
FOR PHYTOTHERAPY FROM NINETEEN COUNTRIES SUBMIT THE FOLLO
WING RESOLUTION : 

1. ESCOP STIMULATES SCIENTIFIC RESEARCH INTO SAFETY AND 
EFFICACY OF PHYTOMEDICINES BY MEANS OF THE BIOMEDICAL 
AND HEAL TH RESEARCH PROGRAMME OF THE EUROPEAN UNION. 
THIS PROGRAMME CONTAINS THE DEVELOPMENT OF EUREOPAN 
STANDARDS FOR SAFETY AND EFFICACY OF PHYTOMEDICINES. 
WITHIN THIS FRAMEWORK OF RESEARCH, THE COMPLEX NATURE 
OF PHYTOMEDICINES IS TAKEN INTO ACCOUNT. 

2. ESCOP OFFERS WELL-CONSIDERED AND SCIENTIFICALLY BASED 
EXPERTISE AND INFORMATION CONCERNING PHYTOMEDICINES. 
IN THE INTEREST OF PUBLIC SAFETY. ESCOP HAS A COMPRE
HENSIVE PHARMACOVIGILANCE PROGRAMME TO MONITOR THE 
USE OF PHYTOMEDICINES AND PROVIDE ACCURATE INFORMATI
ON TO REGULATORY AUTHORITIES, THE MEDIA AND GENERAL 
PUBLIC. 

3. ESCOP SUPPORTS CLINICAL RESEARCH WITH PHYTOMEDICINES. 
WITHIN THIS RESEARCH THE RESULTS WITH THE USED AND 
CHARACTERIZED PHYTOMEDICINES SHOULD BE APPLICABLE TO 
COMPARABLE PREPARATIONS. 

4. ESCOP IS OF THE OPINION THAT THE TREATMENT BY MEANS OF 
PHYTOMEDICINES IS BOTH EFFECTIVE AND ECONOMIC. THERE
FORE PHYTOMEDICINES SHOULD CONTINUE TO BE A PART OF 
NATIONAL HEAL TH CARE SYSTEMS IN EUROPE. 

5. ESCOP HAS BEEN WORKING ON EUROPEAN CRITERIA FOR THE 
ASSESSMENT OF PHYTOMEDICINES IN ORDER TO ASSIST THE 
PROMOTION OF THE HARMONIZATION PROCESS SINCE 1989. TO 
THIS END ESCOP MONOGRAPHS HAVE BEEN PUBLISHED AND 
SUBMITTED TO THE CPMP. 

THE HAGUE-SCHEVINGEN, THE NETHERLANDS 
MARCH 18th, 1994 

THIS RESOLUTION HAS BEEN ACCLAIMED BY THE COUNCIL OF ESCOP 
IN ITS MEETING AT THE HAGUE-SCHEVINGEN, MARCH 20th, 1994. 



II ACHIEVEMENTS OF ESCOP (1989-1996) II 

* DEVELOPMENT OF A DEFINITION FOR PHYTOMEDICINES, WHICH 

WAS LATER ON ADOPTED BY OTHER ORGANISATIONS. 

.. 

.. 

.. 

.. 

.. 

* 

PRODUCTION OF PROPOSALS FOR EUROPEAN MONOGRAPHS 

UNDER THE FORMAT OF SUMMARY OF PRODUCT CHARACTERIS

TICS (SPC). 

PUBLICATION OF AN OFFICIAL NEWSLETIER CALLED EUROPEAN 

PHYTOTELEGRAM. 

CONTRIBUTION TO THE BIRTH OF THE WHO GUIDELINES FOR THE 

ASSESSMENT OF HERBAL MEDICINAL PRODUCTS. 

PARTICIPATION IN THE BIOMEDICAL AND HEAL TH RESEARCH 

PROGRAMME (BIOMED) OF THE EUROPEAN UNION TO "DETERMI

NE EUROPEAN STANDARDS FOR THE SAFE AND EFFECTIVE USE 

OF PHYTOMEDICINES". 

ORGANISATION OF FOUR INTERNATIONAL SCIENTIFIC SYMPOSIA 

ON THE COURSE OF "EUROPEAN HARMONY IN PHYTOTHERAPY", 

OCTOBER 1990, BRUSSELS, MARCH 1992, MILAN ; MARCH 1994, 

THE HAGUE AND MARCH 1996, COLOGNE. 

ACCLAMATION OF A RESOLUTION ON THE OCCASION OF THE 

THIRD INTERNATIONAL SYMPOSIUM OF ESCOP (1994) AND DISTRI

BUTION AFTERWARDS AMONGST OTHERS TO MEMBERS OF THE 

EUROPEAN COMMISSION, EUROPEAN PARLEMENT AND CPMP. 



Hyperici herba - page I 

HYPERICI HERBA 

St. John's Wort 

DEF1NITION 

St. John's Wort consists of the dried flower
ing top or dried aerial part of Hypericum 
perforatum L. collected shortly before or 
during the flowering period. It contains not 
less than 0.04 per cent of naphthodian
thrones of the hypericin group (so called 
total hypericin). calculated as hypericin 
(C30H 160 8; Mr 504.5). 

The material complies with the 
Pharmacopee Frarn;aise or with the Deut
scher Arzneimittel-Codex [1,2]. 

CONSTITUENTS 

Characteristic constituents are naphthodian
thrones (usually 0.1-0.15 % ). mainly hyper
icin and pseudohypericin. Lower levels than 
0.1 % may result from harvesting of lower 
parts of the herb [3]. Further characteristic 
substances are the biosynthetic precursors 
of hypericin and pseudohypericin, i.e. proto
hypericin and protopseudohypericin, which 
are transformed into the cyclic compounds 
by exposure to light [4-7]. A minor com
ponent is cyclopseudohypericin [8]. 

Another group of constituents consists of 
flavones and flavonols (2-4 % ). mainly 

Copyright by ESCOP 

quercetin glycosides including hyperoside 
(0. 7 % ), quercitrin, isoquercitrin and rutin 
(0.3 % each); also the aglycones quercetin. 
kaempferol, luteolin and myricetin [9-12]. 
Biflavonoids, such as 3,8,, -biapigenin and 
3',8"-biapigenin (0.01-0.5 %), are mainly 
present in the flowers [ 13, 14]. Other con
stituents include: essential oil (0.1- l o/c) 

containing mainly higher n-alkanes [9.15]; 
characteristic xanthones (up to 10 ppm), 
mainly l,3,6.7-tetra-hydroxyxanthone (nor
athyriol) [ 16]; tannins of the catechin-type 
(6.5-15 %) [15,17]; procyanidins [18]; and 
phloroglucinol derivatives, principally hy
peiforin (2-4 %) which is unstable [ 17, 19]. 

The level of naphthodianthrones correlates 
with the level of hyperforin, flavones. flavo
nols [20] and procyanidins [21] and the 
level of hypericin correlates with the level 
of pseudohypericin [21 ]. 

CLINICAL PARTICULARS 

Indications 

Mild to moderate depressive states (ICD-
1 O* category F32.0. F32. l ). somatoformic 

* International Classification of Diseases. Tenth Revi
sion, Chapter V (F). World Health Organization. 
1991. 
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disturbances including symptoms such as 
restlessness, anxiety and irritability [22-45]. 

Posology and method of administration 

Dosage 
Adults: standardized tinctures or fluid ex
tracts [22,23,26-30,40,41,44], or standard
ized, dried hydroethanolic [24,42,43] or hy
dromethanolic [25,31-39] extracts, equiva
lent to 0.2-1 mg of total hypericin (deter
mined by specific methods) daily; 2-4 g of 
the drug daily for tea infusions [ 45]. 
Elderly: dose as for adults. 
Children from 6 to 12 years under medical 
supervision only: half the adult dose. 

Method of administration 
For oral administration; for local applica
tion. 

Duration of administration 
Usually no restriction. 

Contra-indications 

None known. 

Special warnings and special precautions 
for use 

If a significant treatment response in de
pressive disorders is not apparent after 4 to 
6 weeks, the medication should be discon
tinued. On the other hand. as with other 
antidepressants, an antidepressive effect is 
not expected before IO to 14 days of treat
ment. 
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Interaction with other 11\edicaments and 
other forms of interaction 

None reported. 

Pregnancy and lactation 

No data available. In accordance with gen
eral medical practice, the product should 
not be used during pregnancy and lactation 
without medical advice. 

EtTects on ability to drive and use 
machines 

Clinical studies indicate no negative influ
ence on general perf onnance or the ability 
to drive [46,47]. 

Undesirable effects 

None confinned at dose levels up to l mg 
of total hypericin ( 48-50]. Photosensitiza
tion might occur at much higher dosages 
[51 ]. 

Overdose 

Photosensitization at high dosage has been 
reported during experimental antiviral treat
ment with synthetic hypericin (35 mg intra
venously) in HIV-positive patients [51 ]. 
Typical phototoxic symptoms include rash. 
pruritus and erythema 24 hours after expo
sure to ultraviolet light. Treatment consists 
of avoiding exposure to light. 
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PHARMACOLOGICAL PROPERTIES 

Pharmacodynamics 

In vitro experiments 
Hydroethanolic preparations of St. John's 
Wort have shown selective type A mono
amine oxidase (MAO) inhibitory effects 
[52,53]. The highest activity is attributed to 
several flavonoid aglycones and to querci
trin. Xanthones, which are present only in 
minor quantities (up to 10 ppm), also ap
pear to have a high MAO-inhibiting activ
ity, whereas hypericin and St. John's Wort 
preparations have a rather low activity 
[54,55]. Inhibition of the enzyme catechol-
0-methyl-transferase (COMT) is reported 
in St. John, s Wort fractions containing 
mainly flavonoids [54]. 

Receptor binding studies with a hydroetha
nolic extract containing approx. 0.15 % of 
total hypericin have revealed moderate 
interactions with the GABA)benzodiaze
pine receptor/chloride-ionophore complex 
(displacement of 3H-muscimol. 3H-fluni
trazepam and 35S-TBPS binding). Pure hy
pericin resulted in potentiation of binding at 
the GABAA and benzodiazepine receptors 
and at a serotonin (5-HT

1
) receptor [56]. 

The biflavonoid amentoflavone has binding 
activity at the benzodiazepine receptor [57]. 

Another hydroethanolic extract as well as 
pure hypericin inhibited in vitro the enzyme 
dopamine-~-hydroxylase [58]. 

A hydromethanolic extract showed a re
duced expression of serotonin receptors in a 
neuroblastoma cell line model [59]. The 
same extract resulted in a massive suppres-
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sion of interleukin-6 release in human blood 
samples after phytohaemagglutinin stimula
tion [60]. 

In vivo experiments 
Animal studies in mice with hydroethanolic 
preparations of St. John's Wort containing 
known amounts of hypericin (correspond
ing to 2-12 mg/kg orally) have revealed 
CNS activities which can be interpreted as 
an antidepressant effect. Aggressive behav
iour was significantly reduced after 3 weeks 
of daily treatment equivalent to 6 mg/kg 
and 12 mg/kg p.o. hypericin. Physical activ
ity was enhanced, and no undesired anti
cholinergic effects were found. A signifi
cant increase in physical activity was also 
observed after administration of pure hyper
icin 20 mg/kg i.p. [61 ]. Typical sedative ef
fects of standardized St. John, s Wort prep
arations on potentiating the ethanol-induced 
sleeping time in mice have also been dem
onstrated (equivalent to 2. 4 and 6 mg/kg 
hypericin p.o.). Oral administration of an 
extract equivalent to l, 2 or 3 mg/kg, but 
not 6 mg/kg, of hypericin in mice resulted 
iri a reserpine antagonism, which is also in
dicative of antidepressant effects [61 ]. 

Externally applied St. John's Wort prepara
tions have been reported to have antiinflam
matory and antibacterial effects [75,76.78]. 
The antibiotic effect has been attributed to 
the presence of hyperforin [79]. A hydro
ethanolic extract equivalent to 2.8 g herb 
was tested in rodents for its antiinflamrnat
ory properties in the croton oil test and re
duced oedema significantly by 50 % com
pared to control [80]. In the same study it 
was concluded from fractionation experi
ments thal the antiinflammatory principle is 
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concentrated in the lipophilic fractions. 

In different in vitro and in vivo models 
strong antiviral effects of synthetic hyperi
cin (0.5 mg/kg in vivo) have been found 
[62-70]. 

Pharmacological studies in humans 
A significant increase in urinary neurotrans
mitter metabolites was observed 2 hours 
after oral administration of a standardized 
hydroethanolic preparation of St. John's 
Wort to 6 women with depressive symp
toms [71 ]. The same preparation, equivalent 
to 0.5 mg total hypericin or 1.4 g herb, was 
studied for effects on the electroencephalo
gram (EEG) of 40 depressive patients after 
4 weeks of treatment [41]. The results have 
been interpreted as predominantly relaxing 
effects (increase in theta-activity, decrease 
in alpha-activity and no change in beta-ac
tivity). Compared to the decrease of alert
ness after bromazepam this particular effect 
on alpha waves was much smaller after ad
ministration of St. John's Wort [41]. 

In another EEG study in 12 healthy volun
teers. after 6 weeks medication with 900 mg 
of a hydromethanolic extract a reduction in 
the alpha and an increase in the theta and 
beta frequencies. as well as reduction of 
audio-visual latencies in evoked potentials, 
was shown. The study was conducted in a 
double-blind. placebo controlled cross-over 
design with two weeks of medication-free 
time between the two phases [72]. 4 weeks 
treatment with 300 mg t.i.d. with another 
hydromethanolic preparation improved 
sleep quality with an increase in deep sleep 
phases [73], 
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In a study with 24 healthy volunteers. the 
effects of the same hydromethanolic prepar
ation (300 mg t.i.d. over 4 weeks) on the 
resting electroencephalogram as well as on 
visually and acoustically evoked potentials 
were compared with maprotiline (I 0 mg 
t.i.d.). In resting EEG these medications re
vealed oppositely directed changes in the 
theta frequencies (increase with St. John's 
Wort and decrease with maprotiline) and 
mainly similarly directed changes in alpha 
and beta frequencies. The overall results of 
the study have been interpreted as a tenden
cy to improvement of cognitive functions 
due to the St. John's Wort preparation [74]. 

In another study with 13 healthy volunteers. 
a significant increase in the nocturnal me
latonin plasma concentration was observed 
after 3 weeks administration of a hydroetha
nolic St. John's Won preparation at a daily 
dosage equivalent to 0.53 mg of total hyper
icin. The increased production of melatonin 
(particularly the increase in nocturnal am
plitude) is in accordance with the subchron
jc effects on melatonin profiles in depres
sive patients treated with desipramine and 
amitriptyline [77]. 

Clinical studies 
Besides numerous case repons and drug 
monitoring studies with more than 5000 pa
tients on the efficacy and safety of standard
ized hydroalcoholic St. John's Wort prepar
ations [22-25], 19 controlled double blind 
and open studies have been conducted, in
volving more than 2000 patients and 7 dif
ferent hydroalcoholic St. John's Wort prep
arations [26-44]. The major indication in 
the studies was mild to moderate depressive 
disorders. In most of the studies a signifi-
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cant improvement of main symptoms 
(mood, loss of interest and activity) and 
other symptoms (sleep, concentration, so
matic complaints) of the depressive syn
drome have become evident. The activity 
was proven against placebo and against dif
ferent antidepressants and tranquillizers 
( amitriptyline, imipramine, maprotiline. di
azepam, bromazepam). 

In a preliminary study of a St. John's Wort 
preparation combined with light therapy in 
patients with seasonal affective disorders 
the antidepressant effect of St. John's Wort 
was enhanced by light therapy [39]. 

Pharmacokinetics 

The absorption and distribution of orally 
administered radioactively labelled 14C-hy
pencm and 14C-pseudohypericin were 
studied in mice [81 ]. It could be demon
strated that 6 hours after application 80 % 
of hypericin and 60 % of pseudohypericin 
were absorbed. The distribution was not in
dicative of selective accumulation in certain 
organs and the main radioactivitv was found 

~ . 
in blood. Radioactivity was also identified 
in the brain. 

The bioavailability of hypericin and pseu
dohypericin has been studied in two investi
gations, with 14 and 12 volunteers respec
tively. The doses were equivalent to 0.1 % 
and 0.3 % respectively of total hypericin in 
a hydromethanolic extract (300-1800 mg). 
The following results were obtained for hy
pericin with the 0.1 % extract: t 2.5 max 
hours, cmax 4.3 ng/ml, plasma half-life ap-
proximately 6 hours [82]. With the 0.3 % 
extract the parameters for hypericin and 
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pseudohypericin were as follows: hypericin 

tmax 4-6 hours, cmax 1.5-14.2 ng/ml, plasma 
half-life 24.8-26.5 hours; pseudohypericin 

tmax 2-4 hours, cmax 2.7-30.6 ng/ml. plasma 
half-life 16.3-36 hours [83]. Data on excre
tion of hypericin are not reported. 

Preclinical Safety Data 

There are no systematic studies on single 
dose toxicity, on reproductive toxicity or on 
carcinogenicity. 

At therapeutically relevant dosages of total 
hypericin, i.e. up to 1 mg daily over 8 days, 
it was shown in an experimental. double
blind, placebo-controlled study with 40 vol
unteers that photo-sensitivity was not in
duced [50]. In a study with the i.v. applica
tion of synthetic hypericin in HIV-infected 
patients (reversible) symptoms of phototox
icity were observed at the highest dosage 
regime which was 35 times higher than the 
highest oral dosage of total hypericin used 
in the therapy of depressive disorders [51 ]. 

Photosensitization caused by St. John's 
Wort is mainly known from veterinary stud
ies. Phototoxic symptoms occurred in a 
dose-dependent manner in light-coloured 
cattle after substantial feeding on fresh St. 
John's Wort [84-87]. From this finding, it is 

estimated that 30 times the therapeutic dose 
would be necessary to produce the first pho
totoxic symptoms in humans. 

The genotoxicity of hydroethanolic St. 
John, s Wort extracts containing 0.2 to 0.3 
% of total hypericin and usually less than 
0.1 % quercetin has been studied in differ
ent in vitro and in vivo test systems with 
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mammalian cells [88-92]. The in vitro in
vestigations were performed with the Ames 
test, the HGPRT (hypoxanthine guanidine 
phosphoribosyl transferase)-test (up to 4 
µVm.1 Hypericum extract), UDS (unsched
uled DNA synthesis)-test (up to 1.37 µVml 
Hypericum extract) and with the cell trans
formation test using Syrian hamster embryo 
cells (up to 10 µVm.1 Hypericum extract). As 
in vivo tests, the spot test of the mouse (up 
to 10 mVkg of extract), the chromosome ab
erration test with bone marrow cells of the 
Chinese hamster (oral dose of extract 10 
mVkg) and the micronucleus test with bone 
marrow of mice (oral dose of extract up to 
2000 mg/kg) were employed. All in vivo 
and most in vitro test results were negative. 
indicating no mutagenic potential of de
fined St. John, s Wort preparations prepared 
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from hydroethanolic extraction. The ob
served positive findings in the Ames muta
genicity test were attributed solely to the 
presence of quercetin [90]. 

The potential genotoxicity of quercetin. an 
ubiquitous substance in many fruits and 
vegetables (estimated daily intake from 
food: at least 25 mg), has been studied ex
tensively [93,94]. Most of the in vivo stud
ies yielded negative results. A recent 2-year 
carcinogenicity study at the U.S. National 
Institutes of Health resulted in an increased 
rate of renal tubular cell adenomas, but only 
in the highest dosage group ( 4 % ) and only 
in male rats [95]. The results have been 
interpreted as not relevant to humans 
(96,97]. 
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Urticac radix· page 1 

·' -

URTICAE RADIX 
·'' 

Nettle Root 

DEFINITION 

Nettle root consists of the whole, cut or 
powdered, dried roots and rhizomes of Urti
ca dioica L, U rtica urens L, their hybrids 
or mixtures of these. 

The material complies with the Deutsches 
Arznei bu ch [ l]. 

CONSTITUENTS 

Urtica dioica agglutinin (UDA) approx. 
0.1 % (2-6], a lectin which can be separated 
into 6 isolectins [7]; a polysaccharide mix
ture (2 glucans, 2 glucogalacturonans and l 
arabinogalactan) [6.8,9]; scopoletin approx. 
0.002-0.01 % [10-12); 3-P-sitosterol ap
prox. 0.2-l % [I0-12), sitosterol-3-P-D
glucoside approx. 0.05-0.2 % [ 11.12], simi
lar sterols and sterol glucosides (12,13]; 
phenyl propanes (homovanillyl alcohol and 
its glucoside) [ 12.14]; lignans such as neo
olivil and its derivatives (12,14) and lignan 
glucosides [12.14-16); ceramides [17]; fatty 
acids including ( l OE, 122)-9-hydroxy-l 0,-
12-octadecadienoic acid [ 18]; and also 
monoterpene diols and glucosides [ 19]. 
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CLINICAL PARTICULARS 

Therapeutic indications 

Symptomatic treatment of micturition dis
orders (nocturia, pollakisuria. dysuria, urine 
retention) in benign prostatic hyperplasia 
(BPH) of stages I and II as defined by 
Alken [20-40]. 

Posology and method of administration 

Dosage 
Daily dose: 4-6 g of the drug as an infusion 
[35.40]; 600-1200 mg of a dried extract 
preparation (5:1, 20 % methanol) [20.21, 
23.24,26-28,30-32.39); l.5-7.5 ml fluid ex
tract (1: 1, 45 % ethanol) (37], or 5 ml etha
nolic extract ( 1:5. 40 % ethanol) [38]. 

Method of administration 
For oral administration. 

Duration of administration 
No restriction. 

Contra-indications 

None known. 
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Special warnings and special precautions 
for use 

Difficulties in micturition require at all 
times clarification by a physician and regu
lar medical controls in order to exclude the 
need for other treatment, e.g. surgical inter
vention. Consultation with a physician is 
necessary especially in cases of blood in the 
urine and acute urine retention. 

Interaction with other medicaments and 
other forms of interaction 

None reported. 

Pregnancy and lactation 

Not applicable. 

Effects on ability to drive and use 
machines 

None known. 

Undesirable effects 

Gastric complaints [21.241. 
Rare cases of allergic skin reactions [21 ]. 

Overdose 

No toxic effects reported. 

PHARMACOLOGICAL PROPERTIES 

Pharmacodynamic properties 

There are three main hypotheses about the 
pathogenesis of BPH: 
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(I) An increased production of dihydrotes
tosterone (DHT) by the prostate leads to an 
alteration of the androgen/oestrogen-ratio 
with an increase of oestrogens. A possible 
therapy might be the inhibition of 5-a-re
ductase which reduces testosterone to dihy
drotestosterone and the inhibition of aroma
tase which converts testosterone into l 7-~
oestradiol [ 40-44]. 

(2) An increased concentration of prosta
glandins and leucotrienes is another pos
sible cause of BPH. Therapy could consist 
of an inhibition of the eicosanoid metab
olism by inhibiting phospholipase. prosta
glandin synthetase and/or lipoxygenase [40-
42]. 

(3) An increased binding capacity of the sex 
hormone binding globulin (SHBG) to tes
tosterone and dihydrotestosterone results in 
hyperplasia as a compensation for a de
crease in hormones and in an increase of 
5-a-reductase activity [45,46). The therapy 
could be a reduction of the SHBG binding 
capacity for androgens. Although this hy
pothesis seems to be the most probable ex
planation. the mechanism is still unknown. 
and many biochemical pathways seem to 
play a role in BPH (22,40.42]. 

In vitro experiments 
A significant suppression (average 67 9'o) of 
the SHBG binding capacity in the presence 
of an Urtica root extract preparation (5: I. 
20 % methanol) could be shown in vitro. It 
appears that the 5-a-DHT binding to pro
teins can be influenced by the extract (46). 
An aqueous extract of nettle roots inhibited 
binding of SHBG to solubilized receptors 
from human prostatic tissue [47). 
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The lignan secoisolariciresinol as well as a 
mixture of isomeric (l lE)-9,10,13-trihy
droxy-11-octadecenoic and (lOE)-9,12-, 13-
trihydroxy-10-octadecenoic acids isolated 
from Urtica dioica root extract reduced 
binding activity of human SHBG. So did 
the mixture of the latter two after methyla
tion [48]. 

( 1OE,122)-9-hydroxy-10, 12-octadecadieno
ic acid isolated from an aqueous-methanolic 
root extract inhibited aromatase activity 
[ 18,49]. On the other hand, aromatase inhi
bition by 5 other compounds isolated from 
nettle root extract was only weak (less than 
I % compared to 4-hydroxy-androst-4-ene-
3.17-dione) [50]. 

A polysaccharide fraction obtained from an 
aqueous extract was shown to be active in 
the lymphocyte transformation test. Isolated 
polysaccharides produced a dose-dependent 
reduction of haemolysis in the classical and 
alternative complement test. From these re
sults an antiinflammatory and immunomod
ulating effect was deduced [6.8,51]. Isolat
ed Urtica dioica lectins were found to stim
ulate the proliferation of human lympho
cytes in the lymphocyte transformation test 
[6.8]. 

Organic solvent extracts of Urtica dioica 
root gave 28-82 % inhibition of Na/K-ATP 
ase activity of human BPH-tissue cells. 
Steroidal compounds of the root, such as 
stigmast-4-en-3-one, stigmasterol and cam
pesterol, inhibited the enzyme activity by 
23.0-67.0 % at concentrations ranging from 
l o-3 to l 0 -6 M. These results suggest that 
some hydrophobic constituents such as ster
oids inhibit the membrane Na/K-ATPase 

Copyright by ESCOP 

Unicae radix - page J 

activity of the prostate which may subse
quently suppress prostate-cell metabolism 
and growth [52). 

The lectin fraction gave a 53 % inhibition 
of the binding of epidermal growth factor 
(EGF) to EGF-receptors in cultivated cells 
from human prostatic tissue [6]. Fractions 
from the 20 % methanolic extract of Urtica 
root gave a statistically significant growth 
inhibition of cultured human BPH-tissue 
cells (53]. UDA from an Urtica dioica root 
extract showed a dose-dependent inhibition 
of EGF-binding to human A 431 epidermal 
cancer cell membranes [54]. 

In vivo experiments 
An average decrease of 30 % of prostate 
volume after a 100-day treatment with 
90 mg of a 20 % methanolic extract (5: 1) of 
Urtica root per kg body weight was shown 
in 10 dogs suffering from BPH [55]. The 
same extract did not inhibit testosterone and 
dihydrotestosterone stimulated growth of 
the prostate in castrated rats [56]. 

A polysaccharide fraction obtained from an 
aqueous extract of Urtica dioica root was 
found to be active in the carrageenan rat 
paw oedema model [6,8.51 ). A crude ex
tract from nettle root containing .+ different 
polysaccharides was shown to possess anti
inflammatory activity comparable to indo
methacin in the rat paw oedema test 5 hours 
after oral administration [57]. 

Pharmacological studies in humans 
31 men between 58 and 82 years with BPH 
stages I to II were treated with 1200 mg of a 
dried standardized Urtica root extract prep
aration (5: l; 20 % methanol) daily for 
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20 weeks. By fine needle aspiration biop
sies of the prostate at four-weekly intervals 
a morphologically relevant effect on the 
prostate adenoma cells was found that may 
be due to a competitive inhibition of the 
SHBG binding capacity of the extract [58]. 

Prostatic cells taken from 33 BPH patients 
by needle biopsy were treated with Urtica 
root extract. A decrease of homogenous 
granules was detected by fluorescence mi
croscopy, thus showing that the biological 
activity in these hyperplasic cells had de
creased [59]. The presence of Urtica root 
extract constituents or their metabolites in 
BPH tissue was demonstrated by fluores
cence microscopy after in vivo and in vitro 
application of the extract [60]. 

Morphological examination of BPH tissue 
before and after therapy with Urtica root ex
tract confirmed ultrastructural changes in 
the smooth muscle cells of the prostate [6 l ]. 
The extract also caused a decrease of cell 
proliferation in tissue cultures taken from 
BPH patients [62]. 

It has been shown that UDA binds to the 
cell membrane of prostatic adenoma cells 
[63] and inhibits their proliferation [64). 

Clinical studies 
The following clinical studies have been 
performed with dried standardized extract 
(5: l. 20% methanol) preparations of Urtica 
root: 

50 BPH I-II patients were enrolled in a dou
ble-blind. controlled study. 25 patients were 
treated with 600 mg extract daily during 
9 weeks, 25 received placebo. A significant 
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(p<0.05) improvement of micturition vol
ume (44 % increase) was observed as well 
as a highly significant decrease in serum 
levels of SHBG (p=0.0005). The latter is 
probably due to the SHBG binding capacity 
of the extract [24]. 

In a double-blind, controlled study with 
40 patients (n=20: 1200 mg extract/day. 
n=20: placebo) a statistically significant 
(p~0.05) decrease of micturition frequency 
and of SHBG levels was demonstrated m 
the verum group after 6 months [39]. 

A 14 % improvement of urinary flow and 
40-53 % improvement of residual urine 
were observed in 32 BPH patients who re
ceived 600 mg extract per day during 
4-6 weeks in a controlled (placebo: n=35), 
double-blind study [28]. 

In a field study with 5492 patients receiving 
600-1200 mg extract per day during 
3-4 months significant improvements in 
nycturia and micturition frequency were ob
~erved [21]. A 50 % decrease in nycturia 
was shown in a field study with 4051 BPH 
patients who received 1200 mg extract per 
day during 10 weeks [23]. 4480 BPH pa
tients received 600-1200 mg extract per day 
during 20 weeks in another field study. 
There was a significant (p<O.O 1 % ) im
provement of symptoms such as impaired 
urinary flow and residual urine [32]. 

111 BPH patients with nycturia received 
1200 mg extract per day for 10 weeks. Noc
turnal micturition frequency decreased in 
55 % of the cases [26). 37 out of 39 BPH 1-
III patients experienced an improvement of 
urinary flow and a reduction of residual 
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urine, nycturia and pollakisuria after a 6-
month treatment with 600-1200 mg extract 
per day [27]. 67 out of 89 BPH patients re
ceiving 600 mg extract per day during 3-24 
months in an open study had decreased re
sidual urine [20). 

A decrease of prostate volume and of resid
ual urine as well as a significant (p<0.05) 
decrease of SHBG, oestradiol and oestrone 
were observed in an open study with 253 
BPH patients who received 1200 mg extract 
per day during 12 weeks [30]. A decrease of 
prostate volume in 54 % of the cases and a 
decrease of residual urine in 75 % of the 
cases were observed in an open study with 
26 BPH patients who received 1200 mg ext
ract per day during 4-24 weeks [31]. 
The following studies have been performed 
with other preparations: 

4087 BPH and prostatitis patients received 
600-1200 mg of a mixed extract of U rtica 
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root and herb. A 36 % improvement of uri
nary flow was observed in 49 % of the 
cases as well as a decrease of residual urine 
in 62 % of the cases [29]. 

30 days treatment with 30-150 drops of a 
fluid extract (Ph.F., 45% ethanol) led to a 
66 % decrease in residual urine in a study 
with 10 BPH patients [37). 

In a study with 67 BPH patients a reduction 
of nocturnal micturition frequency was ob
served after 6 months treatment with a daily 
dose of 5 ml extract ( 1 :5, 40 % ethanol) 
[38). 

Pharmacokinetic properties 

No data available. 

Preclinical safety data 

No data available. 
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II PHYTOMEDICINES IN THE EEC II 

HISTORICAL PERSPECTIVE 
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MARCH, 1978 COMMITTEE FOR PROPRIETARY MEDICINAL 
PRODUCTS (CPMP) WORKING GROUP 

NOVEMBER, 1988 NOTE FOR GUIDANCE 
"QUALITY OF HERBAL REMEDIES" 

OCTOBER, 1990 INAUGURAL ESCOP SYMPOSIUM IN BRUSSELS 
FIRST SERIES OF DRAFT MONOGRAPHS ON 
HERBAL REMEDIES 

JANUARY, 1991 PHARMACEUTICS COMMITTEE OF THE EEC 
DISCUSSION ON EVALUATION OF HERBAL 
DRUGS 

MARCH, 1991 START IN CPMP 

NOVEMBER, 1992 COMMENTS TO ESCOP 

MAY, 1993 NEW SUMMARY OF PRODUCT CHARACTERIS
TICS (SPC) BY ESCOP 

FEBRUARY, 1994 COMMENTS BY MEMBER STATES 

MARCH, 1994 

JUNE, 1994 -

PROPOSED FINAL SPCs FOR ASSESSMENT 

ADOPTION BY THE CPMP OF FOUR SPCs ON 
HERBAL LAXATIVES (FRANGULA AND SENNA(3)) 

ADOPTION OF MATRICARIAE FLOS AND VALE
RIANAE RADIX DELAYED 

DECEMBER, 1996 COMPLETION OF SO HARMONIZED SPC PROPO
SALS 



DEFINmON OF HERBAL REMEDIES 

WHO SIXTH INTERNATIONAL CONFERENCE 

OF DRUG REGULATORY AUTHORmES 

OTT AWA, OCTOBER 1991 

"FINISHED, LABELLED MEDICINAL PRODUCTS THAT CONTAIN AS ACTIVE 

INGREDIENTS AERIAL OR UNDERGROUND PARTS OF PLANTS, OR 

OTHER PLANT MATERIAL, OR COMBINATIONS THEREOF, WHETHER IN 

THE CRUDE STATE OR AS PLANT PREPARATIONS. 

PLANT MATERIAL INCLUDES JUICES, GUMS, FATTY OILS, ESSENTIAL 

OILS AND ANY OTHER SUBSTANCES OF THIS NATURE. 

HERBAL MEDICINES MAY CONTAIN EXCIPIENTS IN ADDITION TO THE 

ACTIVE INGREDIENTS. 

MEDICINES CONTAINING PLANT MATERIAL COMBINED WITH CHEMICAL

LY DEFINED ACTIVE SUBSTANCES, INCLUDING CHEMICALLY DEFINED, 

ISOLATED CONSTITUENTS OF PLANTS, ARE NOT CONSIDERED TO BE 

HERBAL MEDICINES". 



ARE PHYTOMEDICINES CONSIDERED AS MEDICINES WITHIN THE EURO

PEAN FRAMEWORK OF LEGISLATION? (1) 

EUROPEAN DIRECTIVE 65/65 EEC (26.01.1965) 

ARTICLE 1 

MEDICINAL PRODUCT 

ANY SUBSTANCE OR COMBINATION OF SUBSTANCES PRESENTED FOR 

TREATING OR PREVENTING DISEASE IN HUMAN BEINGS OR ANIMALS. 

ANY SUBSTANCE OR COMBINATION OF SUBSTANCES WHICH MAY BE 

ADMINISTERED TO HUMAN BEINGS OR ANIMALS WITH A VIEW TO 

MAKING A MEDICINAL DIAGNOSIS OR TO RESTORING, CORRECTING OR 

MODIFYING PHYSIOLOGICAL FUNCTIONS IN HUMAN BEINGS OR IN 

ANIMALS IS LIKEWISE CONSIDERED AS MEDICINAL PRODUCT 



ARE PHYTOMEDICINES CONSIDERED AS MEDICINES WITHIN THE EURO
PEAN FRAMEWORK OF LEGISLATION? (2) 

EUROPEAN COURT OF JUSTICE 

JUDGMENT OF 28 OCTOBER 1992 

1. " ... A PRODUCT RECOMMENDED OR DESCRIBED AS HAVING 

PROPHYLACTIC OR THERAPEUTIC PROPERTIES IS A MEDICINAL 

PRODUCT WITHIN THE MEANING OF THE FIRST SUBPARAGRAPH 

OF 

ARTICLE 1 (2) OF CD 65/65 EEC 

... EVEN IF IT IS GENERALLY REGARDED AS A FOODSTUFF AND IN 

THE CURRENT STATE OF SCIENTIFIC KNOWLEDGE HAS NO 

KNOWN THERAPEUTIC EFFECT' 

2. " ... A PRODUCT WHOSE THERAPEUTIC PROPERTIES ARE DESCRI

BED ONLY IN DOCUMENTATION SUCH AS A BROCHURE SENT ON 

DEMAND ... AFTER SALE, OR BY THE MANUFACTURER, OR THE 

SUPPLIER OF THE PRODUCT, OR BY A THIRD PARTY MAY, WHERE 

IN THE LATTER CASE THE THIRD PARTY IS NOT ACTING TOTALLY 

INDEPENDENTLY OF THE MANUFACTURER OR SUPPLIER, BE DES

CRIBED AS A MEDICINAL PRODUCT ... " 



HERBAL REMEDIES AS MEDICINAL PRODUCTS (1) 

HERBAL REMEDIES ARE MEDICINAL PRODUCTS 

ARTICLE 1 OF CD 65/65 EEC 

AS FINISHED MEDICINAL PRODUCTS 

THEY ARE LIABLE TO APPROVAL 

FOLLOWING ARTICLE 3 OF CD 65/65 EEC 

COUNCIL DIRECTIVE 65/65 (26.01.1965) 

ARTICLE 3 

NO PROPRIETARY MEDICINAL PRODUCT MAY BE PLACED ON THE 

MARKET IN A MEMBER STATE UNLESS AN AUTHORISATION HAS BEEN 

ISSUED BY THE COMPETENT AUTHORITY OF THE MEMBER STATE 



HERBAL REMEDIES AS MEDICINAL PRODUCTS (2) 

A MARKETING AUTHORISATION ACCORDING TO ARTICLE 4 OF CD 65/65 

EEC IS OBLIGATORY 

THE APPLICANT HAS TO SUBSTANTIATE QUALITY, SAFETY AND EFFICA· 

CY OF HIS PRODUCT FOLLOWING 

CD 751318 EEC 

AT A EUROPEAN LEVEL, THE DEFINITIVE STATEMENT ON THE RESULTS 

OF THE ASSESSMENT PROCESS OF A MEDICINAL PRODUCT IS THE 

SUMMARY OF PRODUCT CHARACTERISTICS, SPC 

CONTENT OF SPC 

* DEFINmON 

* CONSTITUENTS 

* 

* 

CLINICAL PARTICULARS 

THERAPEUTIC INDICATIONS 

POSOLOGY AND METHOD OF ADMINISTRATION 

CONTRA-INDICATIONS 

INTERACTIONS 

UNDESIRABLE EFFECTS 

PHARMACOLOGICAL PROPERTIES 

PHARMACODYNAMICS 

PHARMACOKINETICS 

PRECLINICAL SAFETY DATA 



HERBAL REMEDIES AS MEDICINAL PRODUCTS (3) 

1.QUALfTY 

* 

* 

EEC-NOTE FOR GUIDANCE "QUALJTY OF HERBAL REMEDIES" 

A CLEAR BOTANICAL IDENTIFICATION AND A DETAILED DEFINI-

TION AND CONTROL OF THE STEPS OF THE MANUFACTURING 

PROCESS IS NECESSARY TO ASSURE A CONSISTENT QUALITY OF 

HERBAL MEDICINAL PRODUCTS. 

MONOGRAPHS OF THE EUROPEAN PHARMACOPOEIA SHOULD 

NOT ONLY COVER VEGETABLE DRUGS, -BUT ALSO PLANT RAW 

MATERIALS OBTAINED AFTER TREATMENT AND TINCTURES AND 

EXTRACTS. 



HERBAL REMEDIES AS MEDICINAL PRODUCTS (4) 

II 2. SAFETY II 

• A CLEAR DEFINmON OF A HERBAL DRUG AND QUALITY CON

TROL ARE FUNDAMENTAL STEPS TOWARDS A SAFE USE OF 

HERBAL REMEDIES 

• 

• 

• 

IN SOME CASES MORE DATA RELATED TO UNWANTED INGRE

DIENTS OR "NEGATIVE MARKERS" ARE NECESSARY TO ASSESS 

THE SAFETY OF A HERBAL MEDICINAL PRODUCT. 

A HARMONISATION OF OPINIONS ON SAFETY ASPECTS MUST BE 

BASED ON A HARMONIZED DEFINmON OF HERBAL DRUGS 

A LIST HAS BEEN MADE OF HERBAL DRUGS WITH MORE SERIOUS 

RISKS AND NO PROVEN BENEFJT, WHICH ARE NOT ACCEPTABLE 

FOR A MARKETING AUTHORISATION AT THE PRESENT STATE OF 

KNOWLEDGE 

HERBAL DRUGS WITH A PARTICULARLY HIGH RISK REQUIRE A 

MORE DETAILED DISCUSSION CONCERNING THE BENEFrT TO 

RISK RATIO. THEREFORE, A SYSTEMATIC RISK EVALUATION 

SHOULD INCLUDE THE PLAUSIBLE PROOF OF EFFICACY 
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HERBAL DRUGS WITH SERIOUS RISKS WITHOUT 
ANY ACCEPTED BENEFIT (GERMANY) (1) 

PLANT NAME PLANT PART TOXIC INGREDIENT($) 

ACONITUM SP. ALL PARTS ACONITINE 
ANGELICA ARCHANGEL/CA L. FRUIT, HERB FURANOCOUMARINES 
ARITSTOLOCHIA SP. ALL PARTS ARTISTOLOCHIC ACIDS 
ARTEMIS/A CINA (BERG) WILLK. FLOWER-BUDS SANTONIN 

BERBERIS VULGARIS L. BARK, ROOT BERBEAINE 
BORAGO OFFIC/NALIS L. HERB, FLOWERS PYRROLIZIDINES 
BRYON/A SP. ROOT CURCURBITACINES 

CHENOPOD/UM AMBROSIO/DES L. ESSENTIAL OIL ASCARIDOLE 
CHRYSANTHENUM VULGARE (l.) BERN. FLOWER, HERB THUJONE 
CITRULLUS COLOCYNTHIS (L.) SCHAAD. FRUIT CUCURBITACINES 
CONVOL VULUS SCAMMON/A L. RESIN GL YCORESINS 
CROTON T/GL/UM L. SEED PHORBOL ESTERS 
CYNOGLOSSUM OFFICINALE L. HERB PYRAOLIZIDINES 

DRYOPTERIS FILIX MAS (L.) SCHOTT RHIZOME PHLOROGLUCINOLS 

EXEGONIUM PURGA (WEND.) BENTH ROOT, RESIN RESIN 

JUGLANS REG/A L. FRUIT SHELL JUGLONE 
JUNIPERIS SABINA L. HERB ESSENTIAL OIL 

LEDUM PALUSTRE L. HERB ESSENTIAL OIL 
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HERBAL DRUGS WJTH SERIOUS RISKS WJTHOUT 
ANY ACCEPTED BENEFIT (GERMANY) (2) 

PLANT NAME PLANT PART TOXIC INGREDIENT(S) 

MAL.LOTUS PH/LL/PENSIS (LAM.) MOLL ARG GLAND, TRICHOMES PHLOROGLUCINOLS 

OCIMUM BASIL/CUM L. ESSENTIAL OIL ESTRAGOL 

PETASITES HYBRIDUS (L.) GART. LEAF PYRROLIZIDINES 
PETROSELINUM CR/SPUM (HILL) FRUIT APIOL 

NYM. EX. A.W.HILL 
PULSA TILLA VULGAR IS MILL. HERB ALKALOIDS 

RUTA GRA VEOLENS L. HERB, LEAF FURANOCOUMARINES 
RUBIA TINCTORUM L. HERB, LEAF LUCIDIN 

SASSAFRAS ALB/DUM (NUTT) NEES WOOD, ROOTS SAFROLE 
SENEC/OSP. HERB, ROOTS PYRROLIZIDINES 
STRYCHNOS NUX VOMICA L. SEED STRYCHNINE 
SYMPHYTUM SP. HERB.LEAVES, ROOTS PYRROLIZIDINES 

TEUCRIUM CHAMAEDRIS L. HERB HEPATOTOXIC 
TUSSILAGO FARFARA L. FLOWERS, ROOTS PYRROLIZIDINES 

VINCA MINOR L. HERB, LEAVES HEMATOLOGICAL DISORDERS 



HERBAL REMEDIES AS MEDICINAL PRODUCTS (5) 

3. EFFICACY(1) 

* A MEDICINAL PRODUCT IS ESSENTIALLY CHARACTERIZED BY ITS 

THERAPEUTIC INDICATIONS, WHICH ARE BASED ON KNOWN 

LEVEL OF EFFICACY. 

YET PROOF OF EFFICACY IS NOT ONLY PROVIDED BY RECENT 

DOUBLE BLIND RANDOMISED CLINICAL TRIALS 

COUNCIL DIRECTIVE 65/65 
OF 26 JANUARY 1965 

II ARTICLE 4 II 

(No. Ba) 

THE APPLICANT SHALL NOT BE REQUIRED TO PROVIDE THE RESULTS 

OF PHARMACOLOGICAL AND TOXICOLOGICAL OR THE RESULTS OF 

CLINICAL TRIALS IF HE CAN DEMONSTRATE: 

(II) ... BY DETAILED REFERENCE TO PUBLISHED SCIENTIFIC LITERATU

RE PRESENTED IN ACCORDANCE WITH THE SECOND ARTICLE OF 

DIRECTIVE 751318 EEC THAT THE CONSTITUENT OR CONSTITUENTS OF 

THE PROPRIETARY MEDICINAL PRODUCT HAVE A WELL ESTABLISHED 

MEDICINAL USE, WITH RECOGNIZED EFFICACY AND AN ACCEPTABLE 

LEVEL OF SAFETY 



HERBAL REMEDIES AS MEDICINAL PRODUCTS (6) 

3. EFFICAC 

* 

* 

* 

* 

A CLEAR DEFINmON OF THE HERBAL DRUG PREPARATION IS 

THE BASIS FOR ANY DISCUSSION OF EFFICACY. 

ONE HERBAL PREPARATION IS CONSIDERED AS ONE ACTI

VE CONSTITUENT EVEN IF IT IS COMPOSED OF MANY DIF

FERENT CHEMICALLY DEFINED SUBSTANCES 

IN SOME CASES, WHEN ACTIVE INGREDIENTS OF HERBAL PREPA

RATIONS ARE WELL KNOWN, 

A REPRODUCIBLE THERAPEUTIC ACTIVITY CAN BE ASSU

RED BY A STANDARDISATION OF THESE ACTIVE INGRE

DIENTS 

EVEN IN THOSE CASES, THE THERAPEUTIC ACTIVITY MAY BE IN

FLUENCED BY OTHER CONSTITUENTS OF THE HERBAL PREPARA

TION, WHICH MAY ENHANCE, PREVENT OR PROLONG ABSORP

TION 

AS A CONSEQUENCE, EVERY ASSESSMENT OF EFFICACY MUST 

BE BASED ON THE INDIVIDUAL HERBAL DRUG PREPARATION 

THIS MAY INCLUDE ONE ASSESSMENT FOR A NUMBER OF 

SIMILAR PREPARATIONS COVERED BY A MONOGRAPH OF 

THE EUROPEAN PHARMACOPOEIA 

A CLEAR CORRELATION BETWEEN THE PREPARATION, THE 

DOSAGE AND THE THERAPEUTIC EFFECT MUST BE ESTABLISHED 

IN CASES WHERE BIBLIOGRAPHIC DATA ARE PRESENTED TO 

SUBSTANTIATE EFFICACY AND SAFETY 



ERBAL REMEDIES AS MEDICINAL PRODUCTS (7) 

II 3. EFFICACY(3) ~ 

• 

* 

• 

SEVERAL MEMBER STATES (BELGIUM, FRANCE) HAVE INTRODU

CED DIFFERENT LEVELS IN THE WORDING OF THERAPEUTIC 

INDICATIONS ON THE BASIS OF KNOWN LEVEL OF EFFICACY 

THERAPEUTIC INDICATION PRECEDED BY THE TERM ''TRA

DmONALL Y USED IN ••• " 

THERAPEUTIC INDICATION PRECEDED BY THE TERM "USED 

IN ••• '' 

THERAPEUTIC INDICATION STATED DIRECTLY WITH NO 

PARTICULAR TERM 

THE FIRST TWO CATEGORIES ARE COVERED BY A NOTICE TO 

APPLICANTS FOR MARKETING AUTHORIZATION. 

BULLETIN OFFICIEL (B.O.) 90/22 BIS, 1990 (FRANCE) 

CIRCULAIRE ADMINISTRATIVE NO. 387, 22.09.1989 

CIRCULAIRE MINISTERIELLE, 30.11.1994 

(MONITEUR BELGE, 10.02.1995) (BELGIUM) 

WITH THE EXCEPTION OF LAXATIVE MEDICINES BASED ON VEGE

TABLE DRUGS THE THIRD CATEGORY IS NOT COVERED BY THIS 

NOTICE 



HERBAL REMEDIES (1) 

NOTICE TO APPLICANTS FOR MARKETING AUTHORIZATION 

(B.O. 90122, 1990, FRANCE) 

1. THERAPEUTIC INDICATIONS PRECEDED BY TERM 

''TRADmONALLY USED IN .... (1) 

1.1. LIST OF THERAPEUTIC INDICATIONS 

THE RECOMMENDED THERAPEUTIC INDICATIONS ARE PRE

SENTED IN THE FORM OF A LIST 

THESE INDICATIONS ARE NUMBERED AND CONTAIN WOR

DING INTENDED FOR THE MEDICAL PROFESSION ON THE 

ONE HAND AND FOR THE PUBLIC ON THE OTHER 

1.2. VEGETABLE DRUGS AND VEGETABLE DRUG PREPARATIONS 

THE RECOMMENDED DRUGS ARE SHOWN IN A UST WHICH 

EXCLUDES ALL TOXIC PLANTS 

THIS LIST IS NOT DEFINITIVE, NEW PROPOSALS MAY BE 

FORMULATED BY THE APPLICANT PROVIDED THAT THE 

APPLICATION IS SUPPORTED BY A SCIENTIFIC DOSSIER, 

PROOF OF SAFETY IS FURNISHED ANO A SUFFICIENT 

PERIOD OF USAGE IS SHOWN 



HERBAL REMEDIES (2) 

NOTICE TO APPLICANTS FOR MARKETING AUTHORIZATION 

{B.O. 90122, 1990, FRANCE) 

1. THERAPEUTIC INDICATIONS PRECEDED BY TERM 

''TRADmONALL Y USED IN .... (2) 

1.3. REQUIREMENTS FOR THE DOSSIER FOR A MARKETING AUTHORl

ZA TION APPLICATION 

* 

* 

CHEMICAL AND PHARMACEUTICAL DOCUMENTATION 

TOXICOLOGICAL DOCUMENTATION 

A TOXICOLOGICAL DOSSIER IS NOT REQUIRED FOR PREPA

RATIONS CORRESPONDING TO HERBAL TEAS OR PREPA

RED WITH ALCOHOL OF A STRENGTH OF LOWER THAN 30 

PERCENT VN, OR TO TRADITIONALLY USED TINCTURES 

AND EXTRACTS 

ALL OTHER PREPARATIONS INVOLVING SPECIAL CONSTITU

ENTS, AS WELL AS PLANT POWDERS AND TINCTURES WITH 

NON-TRADmONAL USAGE, SHALL BE SUBJECT TO A LEVEL 

2 TOXICOLOGICAL STUDY, EXCEPT WHEN JUSTIFIED 

PHARMACOLOGICAL AND CLINICAL DOCUMENTATION 

NO EVALUATION IS REQUIRED AT THE MOMENT IF THE 

THERAPEUTIC INDICATIONS ARE THOSE IN THE LIST 



HERBAL REMEDIES (3) 

NOTICE TO APPLICANTS FOR MARKETING AUTHORIZATION 

(8.0. 90122, 1990, FRANCE) 

2. THERAPEUTIC INDICATIONS PRECEDED BY TERM 

"USED IN .... 

* WHEN A WIDE USAGE EXISTS AL THOUGH NO TRADITIONAL USE 

CAN BE ACCEPTED BECAUSE OF INSUFFICIENT PERIOD OF TIME, 

ADDmONAL TOXICOLOGICAL, PHARMACOLOGICAL AND CLINI

CAL DATA MUST BE SUPPLIED, ON A CASE-BY-CASE BASIS IN 

ORDER TO CONFIRM THE VALUE OF THE MEDICINAL PRODUCT 

* 

• 

* 

PREPARATIONS DERIVED FROM FRESH PLANTS I 
THE ANALYTICAL PART OF THE PHARMACEUTICAL DOCUMENTATI

ON SHALL INCLUDE ESPECIALLY TLC AND HPLC AND/OR GC 

PROFILES (QUALITATIVE AND QUANTITATIVE ASPECTS) AND 

COMPARATIVE CHROMATOGRAMS BETWEEN THE FRESH DRUG, 

THE PREPARATION OBTAINED FROM IT AND THE CORRESPON

DING DRIED DRUG 

WHEN PREPARATIONS ARE DERIVED FROM PLANTS TRADmON

ALL Y USED AS FOODS, THE PHARMACEUTICAL DOSSIER MUST 

BE COMPLETE, BUT THE TOXICOLOGICAL DOSSIER IS NOT RE· 

QUIRED 

IN ALL OTHER CASES, A TOXICOLOGICAL DOSSIER MUST BE 

SUPPLIED AND AT LEAST BE IN LINE WITH WHAT IS REQUIRED 

FOR THE POWDERED FORM, EXCEPT WHEN JUSTIFIED 



* 

.. 
• 
• 

1. 

2. 

~ HERBAL REMEDIES (4) II 

FRANCE 

NUMBER OF THERAPEUTIC INDICATIONS : 36 
NUMBER OF PLANTS : 174 
FIXED COMBINATIONS 

MIXTURES ARE POSSIBLE BETWEEN DRUGS OR THEIR PREPARA
TIONS WITH SIMILAR AND COMPLEMENTARY USAGES 
MIXTURES OF DRUGS FOR HERBAL TEAS : MAXIMUM OF TEN 
DRUGS 

.. 

• 

.. 

FIVE BASIC DRUGS CONSIDERED TO BE SUPPORTING THE 
ACTIVITY 
THREE DRUGS TO IMPROVE TASTE, WITH A MAXIMUM OF 15 
PERCENTW/W 
TWO DRUGS TO IMPROVE APPEARANCE, WITH A MAXIMUM 
OF 10 PERCENT W/W 

3. MIXTURES OF OTHER PREPARATIONS : MAXIMUM OF SIX DRUGS 

* 
• 
• 

1. 

2. 

• 
• 

FOUR BASIC DRUGS 
TWO PREPARATIONS TO IMPROVE TASTE AND APPEARAN
CE 

BELGIUM ~ 

NUMBER OF THERAPEUTIC INDICATIONS: 21IN19 LISTS 
NUMBER OF PLANTS: 127 
FIXED COMBINATIONS 

MIXTURES ARE ONLY POSSIBLE BETWEEN DRUGS OR PREPARA
TIONS WITH SIMILAR USAGES, WITH A MAXIMUM OF THREE 
DRUGS. OTHER MIXTURES MUST BE SCIENTIFICALLY PROVEN. 
MIXTURES OF DRUGS FOR HERBAL TEAS : MAXIMUM OF SIX 
DRUGS 

THREE BASIC DRUGS CONSIDERED TO BE SUPPORTING 
THE SAME ACTIVITY 
THREE PREPARATIONS TO IMPROVE TASTE AND APPEA
RANCE 
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r-~ERBAL REMEDIES (S) ~ 

EXAMPLES OF ACCEPTED THERAPEUTIC INDICATIONS AND CORRESPONDING MEDICINAL PLANTS (1) 

FRANCE 

INFORMATION FOR THE MEDICAL PROFESSION INFORMATION FOR THE NUMERICAL CODE 
PUBLIC 

ORALLY EXTERNAL USE 

• TRADITIONALLY USED IN THE SYMPTOMA- TRADITIONALLY USED IN MA- 015 016 
TIC TREATMENT OF FUNCTIONAL DISOR- NIFESTATIONS OF 
DEAS OF CUTANEOUS FRAGILITY, SUCH AS FRAGILITY OF THE SMALL 
ECCHYMOSIS, PETECHIASIS, ETC ... VESSELS OF THE SKIN 

015 AESCULUS HIPPOCASTANUM l. (COMMUN HORSE CHESTNUT) (SEED, STEM BARK) ; CITRUS SINENSIS (l.) PERS. 
(SWEET ORANGE) (PEEL OF FRUIT); KRAMER/A TR/ANDRA RUIZ LOPEZ ET PAVON (RATANHIA) (ROOT); MEL/LO-
TUS OFFICINALIS (LAM.) DESR. (FIELD MELILOT) (FLOWERING TOP) ; RIBES NIGRUM L. (BLACK CURRANT) (FRESH 
FRUIT) ; VACCINIUM MYRT/UUS L. (BLUEBERRY) (FRESH FRUIT) ; VIBURNUM PRUNIFOL/UM l. (BLACK HAW) (STEM 
BARK) ; VITIS VIN/FERA L. (VINE) (LEAF) 

016 = 015 WITHOUT CITRUS SINENSIS (L.) PERS.; PLUS ARN/CA MONTANA L. (MOUNTAIN ARNICA), 
A. CHAMISSONJS l. (LEAF AANICA) (FLOWERHEAD) ; CENTEUA ASIATICA (l.). URBAN (CENTELLA) (WHOLE PLANT) 

. TRADITIONALLY USED IN THE SYMPTOMA- TRADITIONALLY USED IN PAIN- 131 132 
TIC TREATMENT OF MINOR PAINFUL ARTI- FUL ARTICULAR MANI-
CULAR MANIFESTATIONS FESTATIONS, TENDITINIS, 

SPRAINS 

131 CONYZA CANADENSIS (l.) CRONQ. (AERIAL PARTS) ; FILIPENDULA ULMARIA (l.) MAXIM (DROPWORT) (FLOWER, 
FLOWERY TOP) ; FRAXINUS EXCELSIOR l. (COMMON ASH) (LEAF) ; HARPAGOPHYTUM PROCUMBENS DC. (DEVIL'S 
CLAW) (SECONDARY TUBEROUS ROOT) ; RIBES NIGRUM l. (BLACK CURRANT) (LEAF) ; SALIX ALBA l. (WILLOW), 
S.PURPUREA l., S. VIMINALIS L. (STEM BARK) ; SCROPHULARIA NODOSA l. (COMMON FIGWORT) (ROOT, 
FLOWERING TOP); STACHYS OFFICINALIS (l.) TREV. ST. LEON (BETONY) (LEAF) ; URTICA DIOICA l. (STINGING 
NEffiE) (AERIAL PARTS) 

132 = 131 WITHOUT FRAXINUS EXCELSIOR l., AND CONYZA CANADENSIS (l.) CRONQ. 



II HERBAL REMEDIES (6) II 

EXAMPLES OF ACCEPTED THERAPEUTIC INDICATIONS AND CORRESPON
DING MEDICINAL PLANTS (2) 

BELGIUM 

LIST 1 

THIS HERBAL REMEDY CAN BE USED TO REDUCE EXCITABILITY IN 

ADUTS AND CHILDREN, PARTICULARLY IN CASES OF DISORDERS 

OF SLEEP, AFTER ELIMINATION OF ALL SERIOUS PATHOLOGIES 

AND AL THOUGH ITS EFFICACY HAS NOT BEEN PROVEN YET 

ACCORDING TO THE ACTUALLY EXISTING EVALUATION CRITERIA 

CITRUS AURANTIUM L. SSP. AURANTIUM (BITTER ORANGE) (LEAF, 

FLOWER) ; HUMULUS LUPULUS L. (HOPS) (CONE, FLOWERING 

TOP, LUPULINE), LAVANDULA VERA DC (LAVENDEL) (FLOWER), 

LIPP/A C/TRIODORA H.B.K. (VERVAIN) (LEAF) ; MELISSA OFFICINA

LIS L. (BALM) (LEAF), PAPAVER RHOEAS L. (RED POPPY) (FLO

WER); ; PASS/FLORA INCARNATA L. (PASSION FLOWER) (WHOLE 

PLANT) ; TILIA SP. (LIME TREE) (INFLORESCENCE), VALER/ANA 

OFFICINALIS L. (VALERIAN) (ROOT) 

LIST 14 

THIS HERBAL REMEDY CAN BE USED AS ADJUVANT IN THE 

TREATMENT OF BENIGN PROSTATE HYPERPLASIA (BPH), AFTER 

ELIMINATION OF ALL SERIOUS PATHOLOGIES AND AL THOUGH ITS 

EFFICACY HAS NOT BEEN PROVEN YET ACCORDING TO THE 

ACTUALLY EXISTING EVALUATION CRITERIA 

PYGEUM AFRICANUM HOOK (BARK) ; SERENOA REPENS (BATR.) 

SMALL (SABAL) (FRUIT), URTICA DIOICA L. (STINGING NETTLE) 

(ROOT) 

• • • ----- -· -- --- -·-·--·---~-- ........ - ... ---~··A--.. ------- - --· ----·-.- ... .,.-- -·-·- -••• ·------~---



LIST OF ACCEPTED THERAPEUTIC INDICATIONS 
(BELGIUM, UPDATED TILL 1997) (1) 

CAN BE USED ..........••. 
AFTER ELIMINATION OF ALL SERIOUS PATHOLOGIES 

TO REDUCE EXCITABILITY IN ADULTS AND CHILDREN 
OLDER THAN 12 YEARS, PARTICULARLY IN CASES OF 
DISORDERS OF SLEEP 

II A. AS STIMULANT LAXATIVE 
B. AS BULK LAXATIVE 

Ill TO PROMOTE THE RENAL ELIMINATION OF WATER 

* ADJUVANT IN THE TREATMENT OF BENIGN URINA
RY TRACT INFECTIONS 

IV IN PAINFUL ARTICULAR MANIFESTATIONS 

V FOR OCCASIONAL BENIGN COUGHS. IF THE COUGH 
PERSISTS FOR MORE THAN THREE DAYS, CONSULT A 
DOCTOR 

VI TO STIMULATE APPETITE 

VII IN THE SYMPTOMATIC TREATMENT OF DIGESTIVE 
DISORDERS 

VIII AS A CHOLAGOGUE 

IX LOCALLY (MOUTH AND THROAT WASHES, PASTILLES) 
FOR PAIN RELIEF AND ORAL HYGIENE IN AFFECTIONS 
OF THE ORAL CAVITY AND/OR THE OROPHARYNX 

X TOPICALLY AS A SOOTHING, ANTIPRURIGINOUS, 
WOUND HEALING AND ANTllNFLAMMATORY APPLICA
TION FOR DERMATOLOGICAL AILMENTS AND FUNC
TIONAL DISORDERS OF CAPILLARY FRAGILITY 



LIST OF ACCEPTED THERAPEUTIC INDICATIONS 
(BELGIUM, UPDATED TILL 1997) (2) 

CAN BE USED ........•.... 
AFTER ELIMINATION OF ALL SERIOUS PATHOLOGIES 

XI IN DISORDERS OF CARDIAC ERETH ISM IN THE ADULT 
(HEAL THY HEART) 

XII IN THE SYMPTOMATIC TREATMENT OF FATIGUE 

0 

0 

* 

INFORMATION FOR THE MEDICAL PROFESSION: 
THIS USE DOES NOT EXCLUDE THE NECESSITY 
FOR A FURTHER ETHIOLOGICAL SEARCH, ESPE
CIALLY AFTER TWO WEEKS OF TREATMENT 

INFORMATION FOR THE PUBLIC: 
CONSULT THE DOCTOR IN ORDER TO FIND THE 
REASON OF YOUR FATIGUE 

ADJUVANT IN THE SYMPTOMATIC TREATMENT 
OF POST-INFECTIOUS FATIGUE 

XIII TO PREVENT CARDIOVASCULAR DISEASES DUE TO 
AGEING 

XIV AS ADJUVANT IN MICTURITION DISORDERS DUE TO 
BENIGN PROSTATE HYPERPLASIA 

TO BE USED ONLY AFTER MEDICAL DIAGNOSIS 

XV IN THE SYMPTOMATIC TREATMENT OF MILD 
DIARRHOEA 

0 

0 

IF THE DIARRHOEA PERSISTS FOR MORE THAN 
TWO DAYS, CONSULT A DOCTOR -"~ 

ANY SEVERE DIARRHOEA MAY LEAD TO A SE
RIOUS RISK OF DEHYDRATATION ESPECIALLY 
IN CHILDREN UNDER SIX YEARS OF AGE AND 
REQUIRES THE ADVICE OF A DOCTOR 



LIST OF ACCEPTED THERAPEUTIC INDICATIONS 
(BELGIUM, UPDATED TILL 1997) (3) 

CAN BE USED .•••.••..•••. 
AFTER ELIMINATION OF ALL SERIOUS PATHOLOGIES 

XVI IN THE SYMPTOMATIC TREATMENT OF CEREBRAL 
DISORDERS OF THE AGED 

XVII IN CASES OF EYE IRRITATION OR DISCOMFORT DUE 
TO VARIOUS CAUSES (SMOKY ATMOSPHERE, SUS
TAINED VISUAL EFFORT, SEA OR SWIMMING POOL 
BATHES ETC.) 

PRECAUTION : USE ONLY FOR MILD AFFECTIONS. 
IF THE SYMPTOMS INCREASE OR PERSIST FOR MORE 
THAN TWO DAYS, CONSULT A DOCTOR. 
DO NOT USE: WHEN THE IRRITATION IS ACCOMPA
NIED BY PUS ; IN CASES OF SHARP PAIN : 
IN CASES OF DIRECT IMPACT OR OF INJURY 

XVIII AS ADJUVANT IN HEPATIC DISORDERS 

TO BE USED ONLY AFTER MEDICAL DIAGNOSIS 

XIX A. : IN SUBJECTIVE MANIFESTATIONS OF VENOUS 
INSUFFICIENCY SUCH AS HEAVY LEGS 

B. : IN THE SIGNS AND SYMPTOMS OF HAEMOR
RHOIDS 

XX AS ADJUVANT IN FUNCTIONAL PREMENSTRUEL DIS
ORDERS AND PREMENOPAUSAL DISORDERS 

XXI IN THE SYMPTOMATIC TREATMENT OF PSYCHOSOMA
TIC DISORDERS 

XXll TO ASSIST LOSS OF WEIGH IN ADDITION TO DIETING 

XXlll LOCALLY FOR TREATMENT OF WARTS 



CURRENT STATUS OF PHYTOMEDICINES IN EUROPE 

(FRANCE AND BELGIUM) 

I. PHYTOMEDICINES PLACED ON THE MARKET WITHOUT THERAPEUTIC 

CLAIMS 

FOOD SUPPLEMENTS, NEUTRACEUTICALS, PHARMAFOODS, 

HEAL TH FOODS, FUNCTIONAL FOODS, ETC ... 

FOOD REGULATION IS APPLICABLE 

I.E. NOTIFICATION INSTEAD OF REGISTRATION 

SOLD IN "HEAL TH FOOD STORES", "DIET SHOPS" AND "SUPER

MARKETS" 

II. PHYTOMEDICINES PLACED ON THE MARKET WITH THERAPEUTIC 

CLAIMS 

II CLASS 1 : STATUS OF DRUGS II 

SAFETY AND EFFICACY HAVE BEEN PROVEN ACCORDING TO 

GCP-GUIDELINES 

II CLASS 2 : SPECIAL CLASS OF PLANT-BASED DRUGS ~ 

SAFETY AND EFFICACY HAVE NOT BEEN PROVEN ACCORDING 

TO GCP-GUIDELINES, BUT ARE SUPPORTED BY PUBLISHED 

SCIENTIFIC LITERATURE 

APPROPIATE LABELLING IS REQUIRED 

STANDARDS OF QUALITY AND CONSTANCY OF QUALITY ARE 

GUARANTEED BY APPROVAL OF AN APPROPIATED REGISTRA

TION DOSSIER 

ONLY SOLD IN PHARMACIES 



HERBAL REMEDIES (7) 

NOTICE TO APPLICANTS FOR MARKETING AUTHORIZATION 

(B.O. 90192, 1990, FRANCE) 

CONTENT OF THE DOSSIER ( 

PART I. 

I.A. ADMINISTRATIVE DATA 

1.8. SUMMARY OF PRODUCT CHARACTERISTICS 

l.C. EXPERT REPORTS ON THE CHEMICAL AND PHARMACEUTICAL 

DOCUMENTATION AND IF APPROPIATE ON THE TOXICOLOGICAL, 

PHARMACOLOGICAL AND CLINICAL DOCUMENTATION 

PART II. CHEMICAL AND PHARMACEUTICAL DOCUMENTATION 

II.A. COMPOSITION 

1. COMPOSITION OF THE PROPRIETARY MEDICINAL PRODUCT 

2. CONTAINER 

3. IF RELEVANT, THE FORMULA USED FOR TOXICOLOGICAL 

TRIALS MUST BE SPECIFIED 

4. PHARMACEUTICAL DEVELOPMENT 

11.B. METHOD OF PREPARATION 

1. MANUFACTURING FORMULA 

2. MANUFACTURING PROCESS 



HERBAL REMEDIES (8) 

NOTICE TO APPLICANTS FOR MARKETING AUTHORIZATION 

(B.O. 90192, 1990, FRANCE) 

~ CONTENT OF THE DOSSIER (2) II 

PART II. CHEMICAL AND PHARMACEUTICAL DOCUMENTATION 

11.C. CONTROL OF STARTING MATERIALS 

1. ACTIVE INGREDIENTS 

1.1. SPECIFICATIONS AND ROUTINE TESTS 

1.1.1. ACTIVE INGREDIENTS DESCRIBED IN A PHAR
MACOPOEIA 

1.1.2. ACTIVE INGREDIENTS NOT DESCRIBED IN A 
PHARMACOPOEIA 

1.2. SCIENTIFIC DATA 

1.2.1. NOMENCLATURE 
1.2.2. DESCRIPTION 
1.2.3. PRODUCTION 
1.2.4. QUALITY CONTROL DURING MANUFACTURE 
1.2.5. DEVELOPMENT OF HERBAL REMEDIES 

a. VEGETABLE DRUGS 
b. VEGETABLE DRUG PREPARATIONS 

1.2.6. IMPURITIES 
1.2.7. BATCH ANALYSIS 

2. OTHER INGREDIENTS 

2.1. SPECIFICATIONS AND ROUTINE TESTS 
2.2. SCIENTIFIC DATA 
2.3. BATCH ANALYSIS 

3. PACKAGING MATERIAL (PRIMARY PACKAGING) 

3.1. SPECIFICATIONS AND ROUTINE TESTS 
3.2. SCIENTIFIC DATA 
3.3. BATCH ANALYSIS, ANALYTICAL RESULTS 



HERBAL REMEDIES (9) 

NOTICE TO APPLICANTS FOR MARKETING AUTHORIZATION 

(B.O. 90192, 1990, FRANCE) 

,, CONTENT OF THE DOSSIER (3) ~ 

PART II. CHEMICAL AND PHARMACEUTICAL DOCUMENTATION 

11.D. CONTROL TESTS ON INTERMEDIATE PRODUCTS (IF NECESSARY) 

11.E. CONTROL TESTS ON THE FINISHED PRODUCT 

1. SPECIFICATIONS AND ROUTINE TESTING 

1.1. PRODUCT SPECIFICATIONS 

1.2. CONTROL METHODS 

1.2.1. IDENTIFICATION, ASSAY AND OTHER TESTS 

1.2.2. IDENTIFICATION AND DETERMINATION OF 

EXCIPIENTS 

2. SCIENTIFIC DATA 

2.1. ANALYTICAL VALIDATION 

2.2. BATCH ANALYSIS 

11.F. STABILITY 

1. STABILITY TESTS ON THE ACTIVE INGREDIENT(S) 

2. STABILITY TESTS ON THE FINISHED PRODUCT ANO/OR, IF 

APPROPIATE, ON THE VEGETABLE DRUG(S) PREPARATIONS 

11.G. OTHER INFORMATION 



HERBAL REMEDIES (10) 

NOTICE TO APPLICANTS FOR MARKETING AUTltORIZATION 

(8.0. 90192, 1990, FRANCE) 

CONTENT OF THE DOSSIER 

PART Ill. TOXICOLOGICAL DOCUMENTATION 

~ CATEGORY 1 ~ 

* 

* 

NO TOXICOLOGICAL STUDY IS REQUIRED, WHETHER THE MEDICI

NAL PRODUCTS ARE COMPOSED OF ONE OR SEVERAL ACTIVE 

INGREDIENTS 

THESE ARE: 

DRUGS FOR HERBAL TEAS 

AQUEOUS EXTRACTS 

AQUEOUS ALCOHOLIC EXTRACTS PREPARED WITH ETHYL

ALCOHOL OF A LOW STRENGTH {LESS THAN OR EQUAL TO 

30 PERCENT VN) 

AQUEOUS ALCOHOLIC EXTRACTS PREPARED WITH ETHYL

ALCOHOL OF A STRENGTH OF MORE THAN 30 PERCENT VN 

AND TINCTURES, WHEN THEY ARE TRADITIONALLY USED IN 

THE FRENCH AND/OR EUROPEAN PHARMACOPOEIAS 

LAXATIVE PLANT DRUGS LISTED 



HERBAL REMEDIES (11) 

NOTICE TO APPLICANTS FOR MARKETING AUTHORIZATION 

(B.O. 90192, 1990, FRANCE) 

II CONTENT OF THE DOSSIER (5) II 

PART Ill. TOXICOLOGICAL DOCUMENTATION 

II CATEGORY 2 II 

* 

* 

* 

IN PRINCIPLE, AN ABRIDGED TOXICOLOGICAL STUDY IS REQUI

RED, EXCEPT WHEN JUSTIFIED BY THE APPLICANT 

THIS APPLIES TO OTHER PLANT BASED MEDICINAL PRODUCTS 

''TRADmONALL Y USED IN ••. " INCLUDING 

MOST POWDERS OF WHOLE DRUGS 
TINCTURES OF A NON-TRADITIONAL USAGE 
MOST AQUEOUS ALCOHOLIC EXTRACTS PREPARED WITH 
ETHYLALCOHOL OF HIGH STRENGTH (MORE THAN 30 PER
CENT VN) 

THIS EVALUATION MUST INCLUDE 

A BRIEF REVIEW BY THE EXPERT ON THE MODE OF EX· 
TRACTION OF THE DRUG (SOLVENTS USED) 
AN ACUTE ORAL TOXICITY TRIAL IN RATS 
A 4 WEEKS ORAL TOXICITY TRIAL IN RATS, CONSISTING OF 
A STUDY OF BEHAVIOUR AND GROWTH, AND INVESTIGA
TION OF HAEMATOLOGICAL, BIOCHEMICAL AND HISTOLOGI
CAL PARAMETERS (AT LEAST 15 ORGANS SUBJECTED TO 
INVESTIGATION) 

CATEGORY 3 

* THIS RELATES TO PLANT-BASED MEDICINAL PRODUCTS "USED IN 

••• "AND CONCERNS PLANT-BASED MEDICINAL PRODUCTS WITH 

NON-TRADITIONAL USE 



HERBAL REMEDIES (12) 

NOTICE TO APPLICANTS FOR MARKETING AUTHORIZATION 

(8.0. 90/92, 1990, FRANCE) 

II CONTENT OF THE DOSSIER (6) ~ 
PART IV. CLINICAL DOCUMENTATION 

* 

* 

* 

* 

NO CLINICAL EVALUATION OF ACTIVITY IS REQUIRED IF THE 
THERAPEUTIC INDICATIONS CLAIMED ARE THESE MENTIONED IN 
THE LIST AND IF THE PLANT CONCERNED IS INCLUDED IN THE 
LIST 

IN OTHER CASES AN EVALUATION IS NECESSARY AND IS TO BE 
JUSTIFIED ON A CASE-BY-CASE BASIS 

FOR CERTAIN DRUGS OR PREPARATIONS DETAILS CONCERNING 
DOSAGE MUST BE SCRUPULOUSLY RESPECTED 

DISTINCT RULES HAVE BEEN ESTABLISHED FOR HERBAL TEAS 
AND OTHER PREPARATIONS TAKING INTO ACCOUNT TRADITIONAL 
USE: 

FOR HERBAL TEAS : 
THE RECOMMENDED ORAL DOSAGE VARIES ACCORDING 
TO THE CASE. IT IS GENERALLY ABOUT ONE CUP, TWO TO 
FIVE TIMES A DAY (BETWEEN 250 ML AND 1 L OF TEA A 
DAY) 

FOR PREPARATIONS OTHER THAN HERBAL TEAS 
IF THE PHARMACEUTICAL FORM IS TO BE DISSOLVED 
IN WATER BEFORE ADMINISTRATION, THE DAILY 
DOSAGE IS THAT OF THE CORRESPONDING TEA 

FOR OTHER PREPARATIONS, THE APPLICANT WILL 
JUSTIFY THE CLAIMED DOSAGE. IT IS RECOMMENDED 
THAT TRADITIONALLY USED DOSAGE BE TAKEN INTO 
ACCOUNT 

PART V. SPECIAL PARTICULARS 

PART V.A. DOSAGE FORM 

PART V.B. SAMPLES 

PART V.C. MANUFACTURER AUTHORIZATION(S) 

PART V.D. MARKETING AUTHORIZATION($) 



* 

NUTRACEUTICALS (USA) (1) 

DIET ARY SUPPLEMENTS 

* 

* 

* 

TRADITIONALLY COMPOSED OF ESSENTIAL NUTRIENTS 
SUCH AS VITAMINS, MINERALS AND PROTEINS 

NLEA (104 STAT. 2353, NOVEMBER 1990) (NUTRmON LABE· 
LING AND EDUCATION ACT) ADDED HERBS AND SIMILAR 
SUBSTANCES 

OSHEA (108 STAT. 4325, OCTOBER 1944) (DIETARY SUPPLE
MENT HEAL TH AND EDUCATION ACT) ESTABLISHED A 
FINAL DEFINITION FOR DIET ARY SUPPLEMENTS 

* 

* 

* 

* 

* 

"A PRODUCT (OTHER THAN TOBACCO) THAT IS IN
TENDED TO SUPPLEMENT THE DIET THAT BEARS OR 
CONTAINS ONE OR MORE OF THE FOLLOWING DIETA
RY INGREDIENTS: A VITAMIN, A MINERAL, AN HERB 
OR OTHER BOTANICAL, AN AMINO ACID, A DIETARY 
SUBSTANCE FOR USE BY MAN TO SUPPLEMENT THE 
DIET BY INCREASING THE TOTAL DAILY INT AKE OR A 
CONCENTRATE, METABOLITE, CONSTITUENT, EX
TRACT OR COMBINATIONS OF THOSE INGREDIENTS 

IS INTENDED FOR INGESTION IN PILL, CAPSULE, 
TABLET OR LIQUID FORM 

IS NOT REPRESENTED FOR USE AS A CONVENTIO
NAL FOOD OR AS THE SOLE ITEM OF A MEAL OR 
DIET 

IS LABELED AS A DIETARY SUPPLEMENT 

INCLUDES PRODUCTS SUCH AS AN APPROVED NEW 
DRUG, CERTIFIED ANTIBIOTIC, OR LICENSED BIOLO
GIC THAT WAS MARKED AS A DIETARY SUPPLEMENT 
OR FOOD BEFORE APPROVAL, CERTIFICATION OR 
LICENSE" (PROVISION STILL UNDER REVIEW BY U.S. 
SECRET ARY OF HEAL TH AND HUMAN SERVICES)" 



* 

~-

NUTRACEUTICALS (USA) (2) 

NUTRACEUTICALS 

"NUTRACEUTICALS ARE FOOD INGREDIENTS, ADDmVES, FOR
MULATED PRODUCTS, OR STAND-ALONE SUPPLEMENTS WHICH 
COMBINE A PRODUCrs NUTRmONAL VALUE WITH A THERAPEU
TIC BENEFIT, BEYOND THAT OBTAINED THROUGH A TRADmO
NAL DIET''. 
NUTRACEUTICALS CAN RANGE FROM ISOLATED NUTRIENTS TO 
DIETARY SUPPLEMENTS, SPECIAL DIETS WITH GENETICALLY 
INGENEERED DESIGNER FOODS, HERBAL PRODUCTS, PROCES
SED FOODS 

SOME ADDITIONAL TERMS FOR NUTRACEUTICALS ARE : 
DESIGNER FOODS, FITNESS FOODS, FOODACEUTICALS, FUNCTI
ONAL FOODS, LONGEVITY FOODS, MEDICAL FOODS, NUTRmO
NAL FOODS, PHARMACEUTICAL FOODS, PHARMACOFOODS, 
PHARMAFOODS, PHARMAFOODICALS, PRESCRIPTION FOODS, 
SUPER FOODS AND THERAPEUTIC FOODS 

NUTRIENT CONDmON 

BETA CAROTENE LUNG CANCER 

NIACIN RECURRENT HEART ATTACKS 

PYRIDOXINE DEPRESSION 

VITAMIN A MEASLES 

MAGNESIUM HYPERTENSION 

GARLIC ARTERIOSCLEROSIS 

FISH OIL HYPERTENSION 

CALCIUM HYPERTENSION, OSTEOPOROSIS 

ANTIOXIDANTS REDUCES DAMAGE FROM HEART 
ATTACKS 



II 

* 

NUTRACEUTICALS (USA) (3) 

FUNCTIONAL FOODS 

* IT IS INTERESTING TO NOTE THE ASPECT OF FUNCTIONAL 

FOODS AND COMPARE FUNCTIONAL FOODS TO NUTRA

CEUTICALS 

* NUTRACEUTICALS FOCUS ON SPECIFIC INGREDIENT COM

PONENTS AND FORMULATED PRODUCTS 

* 

* 

* 

FUNCTIONAL FOODS DO NOT HAVE A REGULATORY DEFINI

TION BUT ARE CONSIDERED FOODS CONTAINING SIGNIFI

CANT LEVELS OF BIOLOGICALLY ACTIVE COMPONENTS 

THAT IMPART HEALTH BENEFITS BEYOND BASIC NUTRITI

ON WHEN CONSUMED IN TYPICAL OR OPTIMAL SERVING 

SIZES 

FUNCTIONAL ATTRIBUTES OF MANY TRADITIONAL FOODS 

ARE BEING DISCOVERED WHILE OTHER FOODS ARE BEING 

ENGINEERED TO INCORPORATE BENEFICIAL COMPO

NENTS 

BY THE USE OF DIFFERENT TERMINOLOGY, THE POTENTI

AL FOR CONFUSION IS CLEAR AS WELL AS THE POSSIBLE 

ABUSE OR MISUSE OF THESE TYPES OF PRODUCTS POSED 

TO CONSUMERS WITH A MIXED KNOWLEDGE OF NUTRITION 

EDUCATION 

II 



NUTRACEUTICALS (USA) (4) 

EXAMPLES OF FUNCTIONAL FOODS 

FOOD COMPONENT 

ALL YL (GARLIC) 

BETA GLUCAN (OATS) 

BIFIDOBACTERIA 

CATECHIN (TEA) 

INSOLUBLE FIBER 
(WHEAT BRAN) 

ISOFLAVONES (SOY) 

L YCOPENE (WHICH PRO
DUCES THE RED COLOR 
IN TOMATOES, TOMATO 
SAUCE, RED GRAPEFRUIT, 
RED PEPPERS) 

OLIGOSACCHARIDES 
(BULK SUGAR SUBSTITUTES 
TO REPLACE THE TASTE 
AND TEXTURE OF SUGAR 
IN CONFECTIONS) 

POTENTIAL BENEFIT 

REGULAR INT AKE MAY REDUCE 
THE RISK OF CANCER AND LOWER 
BLOOD PRESSURE AND CHOLESTE
ROL LEVELS 

MAY HELP REDUCE THE RISK OF 
CARDIOVASCULAR DISEASE 

MAY ENHANCE (IN YOGURT AND 
OTHER DIARY PRODUCTS) GAS
TROJNTESTIONAL FUNCTION 

MAY REDUCE THE RISK OF CAN
CER 

MAY HELP REDUCE THE RISK OF 
BREAST AND COLON CANCER 

REGULAR CONSUMPTION MAY LO
WER CHOLESTEROL IN INDIVIDU
ALS WITH HIGH CHOLESTEROL 
LEVELS 

HIGH INTAKE MAY REDUCE THE 
RISK OF PROSTATE AND CERVICAL 
CANCER 

MAY IMPROVE THE QUALITY OF IN· 
TESTINAL MICROFLORA AND DE
CREASE RISK OF TOOTH DECAY 



* 

NUTRACEUTICALS (USA) (5) 

REGULATORY ACTIVITY 

* HISTORICAL PERSPECTIVE 

RESPONSABIUTIES OF USFDA 

* 

* 

MONITORING BOTH FOOD AND DRUG SAFETY INCLU

DING ESTABLISHING STANDARDS, FORMING INSPEC

TION SYSTEMS AND SETTING GUIDELINES FOR ADDI

TIVES 

1938: EXPANDED WITH THE FOOD, DRUG AND 

COSMETIC ACT 

1958: REQUIREMENTS OF SAFETY FOR NEW 

FOOD ADDITIVES BY THE MANUFACTU

RERS I.E. PROHIBITION OF APPROVAL OF 

ANY FOOD ADDITIVE SHOWN TO INDUCE 

CANCER IN ANIMALS OR HUMANS -

ISSUANCE OF A WARNING LETTER POS

TED ON PU-BLIC DISPLAY AT USFDA HE

ADQUARTERS - MUCH MEDIA ATTENTION 

FOR THE COMPANIES INFERRING THAT 

THEY ARE IN SERIOUS VIOLATION OF THE 

LAW AND IN DANGER OF AN ENFORCE

MENT ACTION 



II NUTRACEUTICALS (USA) (6) 

* CURRENT REGULATORY ACTIVITY 

* 

* 

1940 : NUTRITION, LABELING AND EDUCATION ACT 

(NLEA) : REQUIRES ALL PACKAGED FOOD TO BEAR 

NUTRITION LABELING AND ALL HEAL TH CLAIMS FOR 

FOODS TO BE CONSISTENT WITH THE TERMS DEFI

NED BY THE SECRETARY OF HEALTH AND HUMAN 

SERVICES 

CRITICISMS : 

RESTRICTIONS ON HEAL TH CLAIMS 

ABILITY TO DISQUALIFY ON HEAL TH CLAIMS 

BASED ON SPECIFIC TRANSGRESSIONS 

1994: DIETARY SUPPLEMENT HEALTH AND EDUCA

TION ACT (OSHEA) : 

PROVIDES A MORE COMPREHENSIVE DEFINI

TION OF DIET ARY SUPPLEMENTS 

ESTABLISHES SPECIFIC LABELING REQUIRE

MENTS FOR DIETARY SUPPLEMENTS 

PROVIDES A REGULATORY FRAMEWORK 

AUTHORITIES USFDA TO PROMOTE GOOD MA

NUFACTURING PRACTICE REGULATIONS FOR 

DIET ARY SUPPLEMENTS AND INGREDIENTS 

CLASSIFIES DIET ARY SUPPLEMENTS AS FOOD 

ESTABLISHES A COMMISSION TO REGULATE 

LABEL CLAIMS 

11 



,, 

* 

NUTRACEUTICALS (USA) (7) 

ISSUES OF INTEREST 

SUGGESTED CHANGE TO REPLACE US RECOMMEN
DED DAILY ALLOWANCES (RDAs) WITH REFERENCE 
DAILY INTAKES (RDls) EFFECTIVE JANUARY 1997 

CLAIMS CAN BE COMMUNICATED BUT WITH A DIS
CLAIMER STATING : ''THIS STATEMENT HAS NOT 
BEEN EVALUATED BY THE FOOD AND DRUG ADMI
NISTRATION. THIS PRODUCT IS NOT INTENDED TO 
DIAGNOSE, TREAT, CURE OR PREVENT ANY DISEA
SE" 

USFDA PROPOSALS TO AMEND REGULATIONS ON 
CERTAIN NUTRIENT CONTENT CLAIMS TOOK EFFECT 
JANUARY 1996 

EXACT LABELING OF DIET ARY SUPPLEMENTS IS 
UNDER REVIEW BY THE COMMISSION ON DIETARY 
SUPPLEMENT LABELS. RULES RELATING TO FOOD 
LABELING AND REGULATIONS FOR DIETARY SUPPLE
MENTS BECOME EFFECTIVE MARCH 23, 1999. THE 
COMPLIANCE DEADLINE FOR THE FOOD LABELING 
REGULATIONS IS JANUARY 1, 2000 

THE OFFICE OF DIETARY SUPPLEMENT RESEARCH 
UNDER THE NATIONAL INSmUTES OF HEALTH WAS 
ESTABLISHED TO EXPLORE THE ROLE OF SUPPLE
MENTS TO IMPROVE HEAL TH AND PROMOTE THE 
SCIENTIFIC STUDY OF THEIR BENEFIT IN MAINT Al
NING HEAL TH AND PROMOTING DISEASE. THE OFFI
CE IS FUNDED US$ SM ANNUALLY 

THE FOOD CODE OF 1995 HAS BEEN REVISED AND 
UPDATED AS THE FOOD CODE 1997 AND IS AVAILA
BLE FROM FDA 

THE FDA MODERNIZATION AND ACCOUNTABILITY 
ACT OF 1997 HAS GIVEN THE FDA A DIRECTIVE TO 
DEVELOP REGULATIONS FOR THEIR OWN GUIDANCE 
AND FUTURE MISSION 

THE U.S. DEPARTMENT OF HEALTH AND HUMAN 
SERVICES HAS PREPARED PROPOSALS TO EXPAND 
FDA's CAPABILITIES REGARDING FOOD SAFETY, 
THEIR AUTHORITY TO RECALL FOOD, THEIR AUTHO
RITY TO IMPOSE CIVIL MONET ARY PENAL TIES FOR 
VIOLATIONS UNDER THE FEDERAL FOOD, DRUG AND 
COSMETIC ACT 

11 



NUTRACEUTICALS (USA) (8) 

USFDA DECISIONS ON HEALTH CLAIMS TO DATE 

ACCEPTED CLAIMS 

CALCIUM AND OSTEOPOROSIS 

FOLIC ACID AND NEURAL 
TUBE BIRTH DEFECTS 

DISALLOWED CLAIMS 

DIET ARY FIBER AND CANCER 

DIET ARY FIBER AND CARDIO
VASCULAR DISEASE 

ANTIOXIDANT VITAMINS AND 
CANCER 

ZINC AND IMMUNE FUNCTION 
IN THE ELDERLY 

OMEGA-3 FAITY ACIDS AND 
CORONARY HEART DISEASE 

SOURCE : DRUG TOPICS, JANUARY 24, 1994 

SOME FUNCTIONAL FOODS IN JAPAN 

FOOD 

GREEN TEA 

OLIGO CC 
(A CARBONATED BEVERAGE) 

LIFO VITAN 
VEG ET AKI 
TAKOSU INNER YOU 

ROYAL JELLY 

RELAX GUM 
KARAOKE NO-DOSE 

DRINK JELLY 
PISNIK GUM 

POCHARSWEPSE DIA 

HEAL TH CLAIM 

REDUCES THE EFFECTS OF 
OLD AGE, SUPPRESSES CAR· 

_ CINOGENS, LOWERS CHO
LESTEROL, PREVENTS CAVI
TIES, HELPS ELIMINATE 
STRONTIUM 90 
INCREASES LEVELS OF L YSIS 
BACTERIA TO GIVE DIGES
TION BALANCE 
HIGH ENERGY VITAMIN DRINK 
NUTRIENTS FOR ENERGY 
CALCIUM AND IRON SUPPLE· 
MENT 
ENERGY AND SEXUAL EN
HANCEMENT 
CALMA TIVE WITH VALERIAN 
IMPROVES VOICE OF SIN
GERS 

FOR RELAXATION AND ENER
GY, TO BE 'ELEGANT' 
ENHANCES ATHLETIC 
PERFORMANCE 

II 



* 

NUTRACEUTICALS (USA) (9) 

RESULTS OF THE FIRST INTERNATIONAL CONFERENCE ON EAST
WEST PERSPECTIVES ON FUNCTIONAL FOODS (SEPTEMBER 
1995) 

* 

* 

* 

* 

* 

* 

FUNCTIONAL FOODS SHOULD BE DESCRIBED AS FOODS 

THAT IMPROVE OR AFFECT BODY FUNCTIONS OVER AND 

ABOVE THEIR NORMAL NUTRITIONAL VALUES 

MEDICAL CLAIMS SHOULD NOT BE MADE FOR THESE 

FOODS 

THE FUNCTIONAL EFFECTS MUST BE SCIENTIFICALLY 

PROVEN AND SUBSTANTIATED 

THE DEVELOPMENT OF RELEVANT AND GOOD BIOLOGIC 

MARKERS FOR BODY FUNCTIONS SHOULD BE ENCOURA

GED 

MORE RESEARCH SHOULD BE CONDUCTED ON EPIDEMIO

LOGICAL STUDIES FOR FUNCTIONAL FOODS 

A FUNCTIONAL CLAIM SHOULD BE ALLOWED FOR WELL 

DOCUMENTED AND STUDIED FUNCTIONAL FOOD 

II 



* 

NUTRACEUTICALS (USA) (10) 

CAROL McBRIDE : DRAGOCO REPORT, ~ 191 (1998) 

* 

* 

IT IS A VERY SERIOUS RESPONSIBILITY TO GUARD THE 

PUBLIC SAFETY BY OVERSEEING THE FOOD SUPPLY 

TO CONCLUDE THIS ARTICLE, I WOULD LIKE TO OFFER THE 

FOLLOWING INSIGHTS INTO SOME OF THE ISSUES THAT 

ALL COUNTRIES MUST CONSIDER IN REGARD TO NUTRA

CEUTICALS 

* 

* 

* 

* 

* 

* 

* 

THE ROUTINE USE OF SUPPLEMENTS IS NOT RECOM

MENDED BY ANY BODY OF EXPERTS 

NUTRITION IS NOT THE ONLY FACTOR THAT INFLUEN

CES HEALTH, WELL BEING AND RESISTANCE TO 

DISEASE 

FOOD IS MORE THAN THE SUM OF ITS NUTRIENTS 

OPTIMAL NUTRIENT USE LEVELS ARE VERY DIFFl

CUL T TO DETERMINE 

TAKING SUPPLEMENTS OF SINGLE NUTRIENTS MAY 

HAVE DETRIMENTAL HEALTH EFFECTS 

DIET ARY SUPPLEMENTS VARY IN QUALITY AND DIGE

STIVE BIOAVAILABILITY 

SUPPLEMENTS ARE PROMOTED BY COMMERCIAL 

SOURCES CURRENTLY ON THE BASIS OF INCOMPLE

TE SCIENCE 

FOCUSING ON SUPPLEMENTS CAN BE A TOO EASY 

ANSWER THAT TAKES ATTENTION AWAY FROM SE

RIOUSLY IMPROVING ONE'S LIFESTYLE 



HERBAL REMEDIES 

STANDARD LICENSES IN GERMANY (1) 

* ARZNEIMITTELGESETZ (MEDICINES Acn : AMG 78 

0 FROM 01.01.1978 ON ALL PREPARED MEDICINES REQUIRE A 
SPECIAL LICENSE SHOWING NOT ONLY THEIR QUAUTY, 
BUT ALSO THEIR ACTIVITY AND HARMLESSNESS (§ 22 AMG) 

0 THIS LICENSE IS DELIVERED BY THE BUNDESGESUNDHEIT-
SAMT (BGA) (FEDERAL MINISTRY OF HEAL TH} 

0 REMEDIES ON THE MARKET AT THAT TIME COULD IN CON-
FORMITY WITH THE TRANSITIONAL REGULATIONS (ART. Ill§ 
7 AMG) BE NOTIFIED AND GIVEN A "FICmUOUS" LICENCE 
I.E. A LICENSE "AS OF RIGHT', WHICH WOULD EXPIRE IN 
31.12.1989 

* SCREENING OF THE SCIENTIFIC EVIDENCE FOR HERBAL DRUGS 
IS DONE BY THE GERMAN COMMISSION E FOR HUMAN MEDICINE, 
SECTION OF PHYTOTHERAPY 

0 SPECIFIC MONOGRAPHS ARE PREPARED AND PUBLISHED 
IN THE BUNDESANZEIGER (BAJ_lz) (FEDERAL GAZETTE) 

0 EXAMPLE : VALERIANAE RADIX (VALERIAN ROOT) = 
BAnz No. 90, DATED 15.03.1985 

0 NAME 
0 CONSTITUENTS 
0 USES 
0 CONTRA-INDICATIONS 
0 SIDE EFFECTS 
0 INTERACTIONS 
0 DOSAGE 
0 MANNER OF USE 
0 EFFECTS 

0 THE MONOGRAPHS FORM THE FOUNDATION FOR THE 
LICENSING AND THE SO CALLED RE-LICENSING 



HERBAL REMEDIES 

STANDARD LICENSES IN GERMANY (2) 

EXAMPLE OF A COMMISSION E PREPARED MONOGRAPH 

VALERIANAE RADIX (VALERIAN ROOT) 

NAME OF THE DRUG : 
VALERIANAE RADIX, VALERIAN ROOT 

CONSTITUENTS OF THE DRUG : 
VALERIAN ROOT, CONSISTING OF THE UNDERGROUND PARTS OF THE 
COLLECTIVE SPECIES VALER/ANA OFFICJNALJS LINNE, FRESH OR 
CAREFULL y DRIED AT OR BELOW 40°C, ANO ITS PREPARATIONS IN 
ACTIVE DOSES. 
THE ROOTS CONTAIN ESSENTIAL OIL WITH MONO- AND SESQUITERPE-
NES (VALERENIC ACIDS). 
THE THERMO- AND CHEMOLABILE GENUINE VALEPOTRIATES ARE NOT 
PRESENT IN THE USUAL THERAPEUTICALLY USED FORMULATIONS 
(INFUSION, EXTRACT, FLUID EXTRACT, TINCTURE) 

USES: 
RESTLESSNESS, NERVOUS DISTURBANCES OF SLEEP 

CONTRA-INDICATIONS : 
NONE KNOWN 

SIDE EFFECTS : 
NONE KNOWN 

INTERACTIONS : 
NONE KNOWN 

DOSAGE: 
IF NOT OTHERWISE PRESCRIBED : 
INFUSION : 2-3 G DRUG TO A CUP, ONE OR MORE TIMES A DAY 
TINCTURE: %-1 TEASPOONFUL (1-3 ML), ONE OR MORE TIMES A DAY 
EXTRACTS : CORRESPONDING TO 2-3 G DRUG, ONE OR MORE TIMES A 
DAY 

MANNER OF USE : 
INTERNALLY : AS EXPRESSED JUICE, TINCTURE, EXTRACTS, AND 
OTHER GALENICAL PREPARATIONS 
EXTERNALLY : AS A BATH ADDITIVE 

EFFECTS: 
,_ CALMING, PROMOTING READINESS TO SLEEP 



HERBAL REMEDIES 

STANDARD LICENSES IN GERMANY (3) 

* SCREENING OF SCIENTIFIC EVIDENCE BY THE GERMAN COMMIS-
SION E FOR HUMAN MEDICINE, SECTION OF PHYTOTHERAPY 
RESULTS IN POSmVE AND NEGATIVE MONOGRAPHS DEPENDING 
ON THEIR BENEffi·RISK RATIO 

0 NEGATIVE MONOGRAPHS: COMMISSION E CAME TO THE 
CONCLUSION NOT TO ADVOCATE THERAPEUTIC USE 

"THIS, IN NO WAY, PROHIBITS THEIR USE, BUT THE PHAR-
MACIST IS HIS DISCUSSIONS WITH THE PATIENTS WILL BE 
HESITANT IN RECOMMENDING OR WILL INFORM THEM OF 
THE FACT" 

0 
THE COMMISSION E FOR HUMAN MEDICINE, SECTION OF 
PHYTOTHERAPY, DID NOT WORK FROM JULY 1994 TILL 
OCTOBER 1995 

* RESULTS OF THE SCREENING WORK BY THE COMMISSION E 

- PERIOD : 1978-1992 

0 285 PUBLISHED MONOGRAPHS 
0 188 (66%) SHOWED TO EXHIBIT SOME RISKS 
0 

58 (22%) SHOWED NO PROOF OF EFFICACY AND 
WERE CONSIDERED TO HAVE A NEGATIVE BENEFIT-
RISK RATIO 

0 

58 (22%) SHOWED TO EXHIBIT ALLERGIC SIDE EF-
FECTS EG. ASTERACEAE 

0 

35 (12%) SHOWED TO EXHIBIT GASTRO-INTESTINAL 
DISTURBANCE DUE TO THE PRESENCE OF SAPONINS 

- SOME CONSTITUENTS WERE MUTAGENIC OR CARCINOGE-
NIC E.G. PYRROLIZIDINES, ARISTOLOCHIA ACIDS 

-
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PHARMACOLOGY OF RECEPTORS. 

A) INTRODUCTORY COMMENTS. 

Neurotransmission and hormonal information is extremely important for the 
well being of higher organisms. It is therefore not surprising that certain diseases may 
result from (or be associated with) anomalies in hormone- or neurotransmitter 
concentrations, or from the inability of their target cells to respond adequately. 
Administration of the messengers themselves (e.g. insulin) and of synthetic analogs is 
therefore often carried out to counteract these pathophysiological conditions, and in 
some instances also to alter normal physiological conditions (e.g. contra-ception). An 
important branch of the activities of the pharmaceutical industry is therefore 
implicated in the development of drugs which mimic or block the action of natural 
messengers; i.e. 

The agonists. These compounds bind to the receptors and elicit the physiological 
responses. They include the endogenous messengers and synthetic molecules (Fig. 
51). 
The antagonists or "blockers". These compounds are all synthetic or derived from 
other organisms (e.g. present in plants and animal toxins). They bind to the 
receptor but this interaction does not elicit the physiological response. 
• The most common antagonists compete in a reversible fashion with the 
endogenous chemical messengers for binding to their receptors, thereby 
preventing the target cells to respond to the presence of these messengers. Such 
reversible competitive antagonists bind to the same site of the receptor as the 
agonist (Fig. 51). Alternative types of antagonism are discussed at the end of this 
chapter. 

Agonists and antagonists are of medical interest if they show pronounced affinity 
and selectivity towards one or more specific receptors. The discovery of such drugs 
usually requires the synthesis of a considerable number of structurally related 
molecules and the screening of their toxicity and biological activity. The derived 
structure- toxicity and structure- activity relationships can then be used for the design 
of even more efficient compounds. In the past, most of the structure- activity 
relationships were carried out by measuring the drug- induced physiological 
responses in vivo or in intact tissues or organs. The last decades have, however, been 
characterised by the development of new biochemical techniques such as radioligand 
binding, by which it has become possible to investigate drug-receptor interactions on 
isolated cells or even on isolated membrane preparations. 

This allows the fast screening of the affinity of newly synthesised drugs for the 
receptor, or receptors of interest. Possible species- related differences in drug action 
were initially be avoided by using human blood cells or on post-mortem obtained 
tissues. The latest trend is to circumvent the use of human tissues by transfecting 
tumour cell lines (e.g. Chinese hamster ovary cells) with human DNA coding for the 
desired receptor, and to use the expressed receptors for screening tests. Finally, much 
effort is nowadays devoted towards the determination of the exact molecular structure 
of the receptors (and especially of the binding site of the chemical messenger). The 
dream of the up to date pharmacologist is the development of the ideally fitting drug 
on the basis of such knowledge without needing long and expensive structure-activity 
relationship studies. 



FIGURE 51 
Agonists and competitive antagonists 
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The pharmaceutical industry has synthesised a considerable number of structurally 
related molecules, and this has greatly contributed to our knowledge about receptors. 
Indeed, the "binding site" of each receptor possesses a unique spatial arrangement of 
amino acid residues with which certain parts of the "ligand" (i.e. messenger or drug) 
can interact. The effectivity of such interactions differs from one drug to another, so 
that the affinity of a receptor is different for every drug. The order of affinities (often 
called "order of potencies") of a series of drugs or for a specific receptor (i.e. its 
"pharmacological profile") therefore serves as a useful "fingerprint" for that receptor. 
Such fingerprints allow: 

the positive identification of a receptor, 
the discrimination of one receptor from another 
the discovery of new receptors 

Messengers are often capable to recognise a whole series of different receptors. 
These receptors are often specific for that messenger (e.g. the receptors for 
acetylcholine bind no other messenger), and they are usually referred to as "receptor 
subtypes". Occasionally, such a receptor family may be shared by a limited number of 
messengers (e.g. the adrenergic receptors can be stimulated by both adrenaline and 
noradrenaline, but by no other messenger). A newly discovered receptor often 
recognises a known messenger, so that it can be referred to as a "receptor subtype". 

The investigation of receptors has first relied on physiological approaches, then on 
biochemical approaches and nowadays on genetic approaches. The introduction of 
each new approach has always provided an impulse for the discovery of new receptors 
or receptor subtypes. These discoveries are very beneficial for the medical treatment of 
diseases, since it authorises the use of more- and more selective drugs and, hence, 
with less possible side effects. 



D) DIRECT IDENTIFICATION OF RECEPIORS BY RADIOLIGANP BINPING 

TECHNICAL ASPECTS. 

For a long time, hormone and neurotransmitter receptors remained abstract 
concepts whose existence was proposed only to explain pharmacological effects on 
target tissues. Since the mid-seventies, it has become possible to investigate of the 
receptor molecules themselves by the means of radioligand binding. This technique 
also allows the direct evaluation of the binding properties of any compound for a 
given membrane-bound receptor. 

FIGURE60A 
Preparation of cell membranes 
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Radioligand binding comprises two major steps. 

Centrifugation 
(low speed) 

Incubation of cells, cell homogenates or purified plasma membrane preparations 
with an adequate radioactively labelled drug; the "radioligand". Adequate 
radioligands can be selected out of the wide variety of commercially available 
agonists and antagonists. Obviously, these radioligands should display high 
affininty and selectivity towards the receptor of interest. If no such radioligands are 
available, ligands can be custom- labelled by the investigator (for radioiodination) 
or by specialised institutions. 
•Tritium [3H] and iodine [125J] are the most frequently used isotopes. Because of 
the long half-life of tritium (12.3 years), the tritiated ligand does not have to be 
resynthesized or repurchased frequently. However, because of the relatively low 
specific radioactivity of tritium (29 Ci/mmol), tritiated ligands are only suitable 
when the biological material contains sufficient amounts of the desired receptor. 
•If not, radioiodinated ligands are more suitable because of the relatively high 
specific radioactivity of 125! (2125 Ci/mmol). However, the short half-life (60 days), 
the exposure of the investigator to gamma rays and the fact that the 
pharmacological and physicochemical properties of the iodinated ligand may 
deviate considerable from those of the original ligand constitute major drawbacks 
of this isotope. 
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FIGURE 60B 
Measurement of radioligand binding by different methods involving the removal of free radioligand. 
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Separation of free and receptor-bound drug. This is commonly done by one of the 
three following techniques: 
•Filtration (Fig. 60B): the free radioligand passes through the filter whereas the 
receptor-bound radioligand remains on the filter. Quantitation of the amount of 
receptor-bound radioligand is done by counting the radioactivity on the filter. This 
technique is usually employed when using membrane preparations and when 
performing radioligand binding to intact cells in suspension. The popularity of 
this technique results from the ability to handle a large number of samples with 
relative ease as well as the commercial availability of a variety of filtration devices. 
Moreover, the filters can be washed thouroughly and rapidly with fresh buffer 
(preferentially ice-cold-to prevent dissociation of the radioligand-receptor 
complex). This allows the removal of remaining traces of free radioligand. The 
filters are usually of glass fibre, but sometimes it is also necessary to coat them with 
polyethyleneimine or to siliconize them to prevent radioligand absorption to the 
filter. For 'high throughput screening', the radioligand binding may be performed 
in 96 well microtiter plates. After the incubation, the contents of the wells are 
filtered simultaneously with a cell harvester. The receptor-bound radioligand is 
then present at 96 different locations on a large rectangular filter (10 by 20 an) and, 
after application of the scintillant, the radioactivity of these locations is counted. 



•Centrifugation (Fig. 60B): membranes or cells precipitate whereas the free 
radioligand remains in solution, and can be discarded. Quantitation of the amount 
of receptor-bound radioligand is done by counting the radioactivity of the pellet. 
Since no thorough washing is involved, this technique is especially useful when 
the radioligand-receptor complex dissociates rapidly. However, this technique 
results in high background radioactivity due to the trapping of radioligand in the 
pellet. Manual manipulations and the resulting risk of contamination constitute 
additional disadvantages of the technique. 
•Suction (Fig. 60B). Binding to intact cells may be achieved by using cells which are 
plated on the bottom of each well in (e.g. 24 well) multiwell plates. After the 
incubation, the free radioligand is removed by suction, the cells may then be 
washed with fresh buffer (preferentially ice-cold-to prevent dissociation of the 
radioligand-receptor complex}, and the remaining receptor-bound radioligand in 
each well is counted. For this purpose, plated cells are often treated with a 
detergent solution to solubilise the membranes. The radioactivity gets into 
solution and can then be counted easily. Here again, many manual manipulations 
are required. 

FIGURE 60C 
Measurement of radioligand binding by the SPA technique. 
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The recently available scintillation proximity assay (SP A) technique demands 
even less manipulations since the separation between free- and bound radioligand is 
avoided. For this technique (Fig 60C), small scintillant-containing beads are already 
present in the incubation tube/well. When these beads are also coated with wheat 
germ agglutinin (WGA), they will attach intact cells or membranes. The principle of 
the technique is based on the assumption that the overwhelming majority of the free 
radioligand molecules are to far from the beads for the scintillant to be activated 
whereas the receptor-bound radioligand is in close proximity of bead and, hence, 
capable of stimulating the scintillant. Therefore, the measured scintillation will 
mainly arise from receptor-bound radioligand molecules. 
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SPEOFIC AND NON-SPECIFIC BINDING 

Binding of a radioligand to a physiologically relevant receptor (i.e. 'specific 
binding') should at least obay the following criteria: 
The binding should be saturable, since a finite number of receptors are expected in 
a biological preparation. 
The specificity of unlabelled ligands in competing with the radioligand for binding 
to the receptor should parallel their potency to provoke (for agonists) or block (for 
antagonists) receptor- mediated physiological responses. 

Radioligands will bind to their receptor, but also to some extent to other receptors 
and to non-receptor sites such as carrier proteins, enzymes, cell components 
recognising certain chemical moieties of the radioligand (e.g. the catechol moiety for 
radiolabelled catecholamines) (Fig 61 A) or even separation materials such as filters or 
test tubes. This binding is called 'non-specific binding'. One of the major problems in 
developing a suitable binding assay is the selection of a radioligand that shows 
enough specificity towards the receptor. In general, a hydrophilic (to avoid 
partitioning in the lipid bilayer of the membrane) radioligand with high affinity for 
the desired receptor may be a good candidate. However, more or less of the measured 
binding will always be non-specific. To deal with this problem, radioligand binding 
experiments always comprise two determinations: total binding and non-specific 
binding and the non-specific binding must be subtracted from the total binding to 
obtain the specific binding; i.e. binding to the receptor of interest (Fig. 61B). 

FIGURE61A 
Possible interaction between radioligands and different cellular sites 
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The obtention of a correct non-specific binding constitutes the most delicate aspect 
of a radioligand binding technique. In theory, non-specific binding can simply be 

'-..-- obtained by adding an excess of competitor to the incubation mixture, so that binding 
of the radioligand to the receptors is completely displaced. In practice, care must be 
taken to choose a competitor which displaces the radioligand from the receptor only, 
and not from the other, non-specific sites. It is recommended to choose a potent 
competitor whose chemical structure is quite distinct from that of the radioligand. 



FIGURE 61B 
Determination of total and non-specific binding and the calculation of specific binding. 
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TYPES OF RADIOLIGAND BINDING EXPERIMENTS. 

Raclioligand binding studies provide three main categories of information: 
saturation binding data, competition binding data and kinetic data. 

a) Saturation binding 

These experiments provide information about the concentration of a receptor. 
They are solicited to compare the concentrations of different receptors in a given 
tissue and to monitor variations in receptor concentration as a result of normal 
physiological regulation, medication and pathophysiological conditions. 

FIGURE62A 
Saturation binding of the a2-adrenergic antagonist [3H]RX 821002 to a2-adrenergic receptors in 
membranes from the human frontal cortex. 
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For saturation binding experiments, constant amounts of membrane suspension 
are incubated with increasing concentrations of radioligand. Obviously, both total and 
non-specific binding should be measured at each concentration of radioligand. In the 
example shown in Fig. 62A, Binding is expressed as a function of the free 
concentration of radioligand by a saturation binding plol Obviously, only the specific 
binding is of interest. 

To analyse these saturation binding data, it is necessary to advance a relevant 
molecular model for the radioligand-receptor interaction. In the simple (and 
fortunately the most common) situation, the interaction of the radioligand (L) with 
the receptor (R) can be expressed as a reversible bimolecular reaction that obeys the 
law of mass action : i.e. 

L+R 
kl 

==~' L-R 
'k-1 (1) 

Where kl and k-1 are the association and dissociation rate constants, respectively. 
The equilibrium dissociation constant (Ko) is given by : 

Ko= k-1 /kl= [L].[R]/[L-R] (2) 

The relationship between the amount of occupied receptors and the free 
radioligand concentration (i.e. the saturation binding plot) is as follows: 

[L-R] = [Rtot]/(l + Ko/[L]) (3) 

Where [Rtot] is the total number of receptor sites. [L-R] refers to the amount of bound 
ligand, and [Rtotl to the maximum binding. These notations are usually replaced by 
"B" and "Bmax" (which are often expressed as fmol/mg protein). Equation 3 becomes 
then: 

B = Bmax/(1 + Ko/[L]) (3) 

This equation is analogous to the Michaelis-Menten equation of enzyme kinetics 
and describes a rectangular hyperbola (Fig 62B). Initially, B increases almost linearly 
with L. Then B tends to level off when Lis further increased. The limit value is Bmax. 
It is important to notice that this that Bmax will be attained only at infinite 
concentrations of L. Thus, one will never observe Bmax experimentally; Bmax may be 
approached but never attained. 

Half-maximal binding is obtained when L =Ko (since equation 3 becomes: B = 
Bmax/2). In other words,the Ko of a radioligand corresponds to its concentration for 
which half of the receptors are occupied. The Ko- value is thus an "inverse" measure 
for the radioligand's affinity for the receptor: a low Ko corresponds to high affinity 
and a high Ko to low affinity. 



FIGURE 62B 
Graphical analysis of the saturation binding plot of the ai-adrenergic antagonist (3H]RX 821002 to 
a 2-adrenergic receptors in membranes from the human frontal cortex (i.e specific binding from Fig. 
62A). 
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Bmax and Ko cannot be easily determined by graphical analysis of the saturation 
binding plot since equation 3 is a non-linear relationship and since Bmax is, in fact, 
only reached when L = oo. This equation can, however, be transformed 
mathematically to yield a linear 'Scatchard plot' corresponding to the following 
equation: 

B/[L] = -B/Ko + Bmax/Ko {4) 

The Scatchard plot of the saturation binding data from Fig. 62 is represented in Fig. 
63A. The relationship between B/[L] (the ordinate) and B (the abscissa) is linear. Ko 
corresponds to the negative reciprocal of the line. The intercept of the line with the 
abscissa (i.e. when B/[L] =0) is Bmax. Thus, it is relatively easy to calculate Ko and Bmax 
values by linear regression analysis of the Scatchard plot. 

The relationship described by equation 4 is for the simplest case; i.e. a single class of 
non-interacting receptor sites. However, it is possible that the radioligand binds to two 
different receptors with different affinity or even that one receptor is present in two or 
more (non-interconverting) affinity states for the radioligand. This situation will 
result in a non-linear Scatchard plot, show a upward concavity such as in Fig. 63B. 

Moreover, certain receptors (e.g. ion channel- gating receptors which make part of a 
larger structure or receptors which possess multiple binding sites such as the insulin 
receptor) are also able to influence each-other's binding characteristics. 
This may result in either negative or positive cooperative interactions among the 
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binding sites. In other words, binding of the radioligand to one site decreases (for 
negative cooperativity) or increases (for positive cooperativity) the affinity of the 
radioligand for other sites. This will also result in non- linear Scatchard plots with 
respectively upward concavity (for negative cooperativity) or downward concavity 
(for positive cooperativity) (Fig. 63B). 

FIGURE63A 
Scatchard plot of the saturation binding data shown in Fig. 62. (B in fmoVmg protein, F in nM) 
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FIGURE 63B 
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A more sensitive method to ascertain whether radioligand binding obeys the law 
of mass action is to analyse the 'Hill plot' (Fig. 64) of the saturation binding data. The 
Hill equation is, in fact, a logarithmic transformation of equation 3. 

Log(B/(Bmax - B)) = nH.Log([L])- Log(Ko) (5) 

Log(B/(Bmax - B)) is the ordinate and Log([L]) is the abscissa of the Hill plot. The slope 
corresponds to the Hill coefficient: "nH". The law of mass action is obeyed if nH = 1 
(in practice, values between 0.8 and 1.2 will do). This means that the radioligand binds 
with the same affinity to all the sites. nH < 1 is indicative for either negative 
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cooperativity or for the existence of binding sites with different affinity. nH > 1 is 
indicative for positive cooperativity, i.e. where radioligand binding to one site 
increases the affinity of the radioligand for other sites. 

FIGURE 64 
Hill plot of the saturation binding data shown in Fig. 62. (B in fmoVmg protein, F in nM) 
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A practical disadvantage of a Scatchard plot is that the extrapolation of data 
obtained over an insufficient concentration range of L may give an artificial 
impression of the lack of complexity of the radioligand-receptor interactions. This 
may result in inaccurate Hill plots since they rely on a correct estimation of the Bmax 
value. Although Scatchard and Hill plots are still often shown for demonstrative 
purposes, Ko, Bmax and nH values are now almost always calculated by computer 
programmes which are based on non-linear regression analysis of the saturation 
binding data. In the case of two non-interconverting binding sites, they even allow the 
calculation of the concentration of each site and its respective affinity of the 
radioligand. Among those, Graph-Pad (available both for Windows and Macintosh) is 
one of the most performant. 

Finally, certain important considerations need to be taken into account before 
correctly analyzing saturation binding data; they include: 
- The data must represent an equilibrium situation. In practice, this means that the 

incubation must have occurred long enough for an equilibrium to be reached. 
This can be checked by investigating binding of a given concentration of 
radioligand as a function of the incubation time. This binding will increase time
wise until a plateau value (corresponding to the equilibrium situation) is reached. 
Equilibrium binding is often obtained within minutes at usual incubation 
temperatures (20-37oC) but that it may become considerably longer when 
temperature is lowered to (Q-4oC). 

- binding is expressed as a function of the free concentration of radioligand. This 
concentration may be set equal to the concentration of radioligand added (i.e. [L] = 
[LinitD if only a small fraction of the added radioligand is bound (in other words, if 
most of the added radioligand still remains free). If a more substantial amount of 
radioligand is bound (e.g. > 5 %), then [L] is smaller than [Linit], and its correct value 
should be calculated by the equation: [L] = [Linitl - [L-R]. 

- The ligand must not aggregate at higher centrations to a dimer or multimer. 



b) Competition binding 

Radioligands are fairly expensive and only very few of them are specific enough 
for the purpose of receptor identification. Fortunately, radiolabelling of a drug is not 
strictly required for determining its affinity for a given receptor. This parameter can 
indeed be determined on basis of the drug's ability to compete with a (specific) 
radioligand for binding to that receptor. These competition binding experiments are 
now widely used by pharmacologi~ts as a screening tool to evaluate the affinity of 
newly synthetised compounds (or of natural substances) for one or more receptors of 
interest. This approach has several advantages over the measurement of physiological 
responses. First, the same experimental setup can be used to investigate the affinity of 
a drug affinities for different receptors, whereas physiological responses may be very 
diverse and, hence, need to be monitored by different techniques. Second, the affinity 
of a drug for a specific receptor can be determined without ambiguity, whereas 
physiological responses are remote events which may be triggered by different 
receptors or even be modulated at steps which are intermediate between receptor
stimulation and the final response. 

It is important to note that the terms 'competition binding' and 'competitor' (for 
the non-radioactive substance) are commonly utilized irrespective of whether the 
'competitor' is truly competitive or not. This semantic problem merits proper 
attention. 

For competition binding experiments, constant amounts of membrane suspension 
are incubated with a fixed concentration of radioligand and increasing concentrations 
of the non-radioactive substance to be tested (the competitor), after which binding of 
the radioligand is measured. Binding of the radioligand is expressed as a function of 
the free concentration of competitor by a competition binding plot, such as the one 
shown in Fig 65. Competitor concentrations might span several orders in magnitude, 
so that they are often expressed on a logarithmic scale. In the simple situation (in 
which the competitor is truly 'competitive') the radioligand and the competitor bind 
in a reversible fashion to the same site of the receptor. The radioligand (L}- receptor 
(R) and the competitor (I)- receptor (R) interactions can be expressed as reversible 
bimolecular reactions: i.e. 

L 

I 

:;:::=:=' L-R 
+R ==' 1-R (6) 

The equilibrium dissociation constants for these interactions are denoted as Ko for the 
radioligand and Ki (with i instead of o, to avoid confusion) for the competitor. The 
relationship between the amount of radioligand binding (B) and the competitor 
concentration (i.e. the competition binding plot) obeys the following equation: 

B = Bcontrol - Bcontrol/(1 + Ki.(1 + [L]/Ko)/[I]) (7) 

Control binding (Bcontrol) represents binding of the radioligand in the absence of 
competitor. An interesting situation occurs when the competitor has decreased 
control binding by 50% (i.e. when B= Bcontrol/2). This situation occurs when the 
concentration of competitor (usually denoted as ICso) is equal to Ki.(1 + [L]/Ko). The 



competitor's Ki can thus be calculated from the experimental ICso-value by the 
following equation (equation of Cheng and Prusoff) : 

Ki= ICso/(1 + [L]/ Ko) (8) 

[L] is known and Ko is obtained from saturation binding experiments. Please note that 
Ki is a constant, but that the ICso-value is dependent on the concentration and the Ko 
of the radioligand used (Fig. 66). Accordingly: 

Ki-values of different competitors may always be compared with each other (e.g. to 
give a rank order of affinities) since they represent affinity constants. 
ICso-values may only be compared with each other when the competition binding 
experiments are carried out under identical conditions; i.e. when the same 
radioligand is used at the same concentration for all the experiments. 

FIGURE 65 
Competition binding curve (100% binding is binding in the absence of competitor) and determination 
of the competitor's Ki from the IC50 
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A practical example of the utility of competition binding curves for finding out 
whether a radioligand truly binds to the desired receptor is shown in Fig. 67 and 68. In 
these experiments, various unlabelled drugs compete with the tritiated ~-adrenergic 
antagonist (3H]-dihydroalprenolol for binding to turkey erythrocyte membranes. The 
experiments were performed under identical conditions (i.e the radioligand 
concentration was 10 nM) so that the ICso-values of the curves can be compared with 
each other. The affinity of the agonists decreases in the order: (-)-isoproterenol > (-)
noradrenaline > (-)-adrenaline (Fig. 67). The nonselective a-adrenergic antagonist 
phentolamine has only very low affinity and no competition can be demonstrated for 
the non-bioactive compounds catechol and 3,4-dihydroxy phenylglycol (Fig. 67). These 
characteristics fit with those obtained for ~i-adrenergic receptors by functional studies. 
Moreover, in agreement with the known stereoselectivity of ~-adrenergic receptors 
for antagonists such as propranolol and agonists such as adrenaline, the dextrorotary 
isomers display lower affinity than the levorotary isomers (Fig. 68). 
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FIGURE 66 
Effect of the [L]/Ko-ratio of the radioligand on the competition curve of a drug with Ki = 0.1 µM 
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FIGURE 67 
Competition binding curves for J31-adrenergic receptors in turkey erythrocyte membranes 

• 
3,4-dlhydroxyptwny!glycol 

x l& 

6 x 
catechol 

o..i---.--r--..--..--....-,--.---,.~.....:::~--~-..~.,__~ 

-10 ~ ~ ~ ~ ~ ~ .3 

Competitor concentration (Log M) 



FIGURE 68: Stereoselective competition binding curves for 131-adrenergic receptors 
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When the radioligand and the competitor bind in a reversible fashion to a single 
population of non-interacting receptors (i.e. in the simple situation), the competition 
binding curve should have a steep sigmoidal shape. (with 11, 50 and 89 % decrease in 
radioligand binding when the competitor concentration is 1 /10th, equal or 10 times its 
ICso -value). Hill coefficients that are calculated from such plots (in where the binding 

,_ of the competitor (Bi = Bo - B) is taken in consideration: i.e. Log(Bi/ (100 - Bi)) = 
nH.Log([I])- Log(ICso)) are equal to 1. 

Radioligands may possess the same affinity for two (or more) receptors, receptor 
subtypes or even receptor subpopulations. When such different receptors coexist in 
the same cells or membrane preparation, they will not be discriminated from each 
other by the radioligand. Indeed, the saturation binding curves appear as if the 
radioligand binds to be a single class of non-cooperative sites. However, these 
different receptors {subtypes, subpopulations) may possess different affinity for certain 
unlabelled drugs, so that they can be detected and discriminated from each other by 
competition binding experiments with these drugs. In such cases, the nH-values of 
such curves will be less than one. There are two situations: 

First, the competitor displays a large(> 1000-fold) difference in affinity for the 
different receptors,, subtypes or subpopulations. In this situation, the competition 
binding curve will be biphasic (i.e. with a plateau) and the parameters of each 
component (% of binding, ICso} are easy to measure. This is the case for [3H]
rauwolscine which binds with the same affinity to a2-adrenergic receptors and (S
HT1A) serotonergic receptors. Serotonin possesses much higher affinity for its own 
receptor as for the az-adrenergic receptors and can be used to distinguish both 
receptors from each other in e.g. human frontal cortex membranes (Fig. 70). At 
low concentrations it will first occupy the 5-HT1A receptors and, only when its 
concentration gets high enough, it will start to occupy the az-adrenergic receptors. 
S-HT1A receptors represent 40 % of the binding and a2-adrenergic receptors 60 %). 
The Ki values of serotonin for these receptors can be calculated from the ICso
values according to the equation of Cheng and Prusoff. 

FIGURE 70 
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Competition binding curve of 5-IIT for a1-adrenergic and 5-IIT lA serotonergic receptors in 
membranes from human frontal cortex 

-0 ... -c 
0 
(.) 

~ 0 -C> 
c ·-"O 
c 
.c 
CD 
c 
"(j 
U) -0 
;: 
::s 
ca ... -::c 

t&') _.,. 

100 

80 
5-HT 1A 

60 

40 

a2-adrenergic 

20 

0 

-10 -9 -8 -7 -6 -5 -4 -3 

5-HT concentration (Log M) 

Second, the competitor only possess a limited (<100 times) difference in affinity for 
the different receptors, subtypes or subpopulations. Such competition curves are 
shallow (nH < 1) but, since both components are not separated by a distinct 
plateau, it is necessary to calculate the competition binding parameters of each 
component (% of binding, ICso) by computer-assisted analysis. This is illustrated in 
Fig. 71 for 0.2A- and CX2B-adrenergic receptors. Radioligands such as the antagonist 
[3H]-RX821002 are unable to discriminate between them but certain antagonists 
such as prazosin possesses a relatively weak selectivity for the CX2B receptors. 
Prazosin competition binding curves for different human brain areas are shown in 
Fig 71. 

• For the nucleus caudatus, the competition curve is quite shallow (nH = 0.48). 
This indicates that a2A- and a.2e receptors are both present. The simplest way to 
describe such curve is to give its nH and ICso. However, since Ki's refer to 
individual competitor- receptor interactions, it is not possible to calculate any Ki 
from this ICso. Computer-assisted analysis is necessary to calculate the proportion 
of a2A- and a.2s receptors and their ICso (and Ki) for prazosin. 

• The curve is also shallow for the putamen but it is steep (nH = 1.01) for the cortex 
(Fig. 71). For the cortex, the curve can be analysed according to a single-site model 
and the high Ki of prazosin indicates that only 0.2A receptors are present in this 
brain region. 

FIGURE 71 
Competition binding curve of prazosin (a2a- subtype- selective antagonist) for a2-adrenergic 



receptors in membranes from different human brain regions. 
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An interesting situation is observed for G-protein- linked receptors in broken 
cell preparations. These are often split into two subpopulations with different 

affinity for agonists, but with the same affinity for antagonists. This heterogeneity 
towards agonists is not related to differences in primary amino acid sequence, but 
rather to their capability to undergo functional coupling to the G-proteins. The 
receptor subpopulation which is able to undergo functional coupling to G-proteins 
(coupling-prone receptors) possess high agonist affinity. The receptor 

subpopulation which is unable to couple (non-coupled receptors) possess low 

agonist affinity. 

If the radioligand is an antagonist, it will regard the receptors as a single class of 
non- cooperative sites. Antagonist competition binding curves will be steep but 
agonist competition binding curves will be shallow. 

If the radioligand is an agonist, it will preferentially label the coupling-prone 

receptors (especially at low concentrations). 

Shallow competition binding curves for agonists may thus reflect two distinct 

phenomena: the presence of different receptors, or functional receptor 

heterogeneity. Fortunately, it is possible to distinguish between these two 

possibilities by using guanine nucleotides such as GTP. These compounds break up 

agonist-receptor- G protein complexes, so that the receptors return to the the 

uncoupled, low agonist affinity form. In practice, GTP is thus capable to produce a 

rightward shift and steepening of the agonist competition binding curve, at least if 

the high affinity is related to functional coupling of the receptor to the G-proteins. 
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This is the case for the isoproterenol (agonist)/ [3H]-dihydroalprenolol (antagonist) 

competition binding curve in rat lung membranes (Fig. 72) The initially shallow 

curve is steepened and shifted to the right by GTP. 

FIGURE 72 
Competition binding curve of isoproterenol (~ adrenergic antagonist) for ~adrenergic receptors in 
rat lung membranes: effect of GTP. · 
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c) Kinetic experiments. 

Unlike the saturation and competition binding experiments, kinetic studies provide 
information about the time-course of the binding. These studies usually comprise two 
types of experiments (Fig. 73). 

Determination of dissociation rate constant: in these experiments the radioligand 
is incubated with the receptor and the dissociation is initiated either by adding an 
excess of unlabelled ligand (so that free receptors are immediately occupied and no 
longer accessible to the radioligand) or by dilution (usually, after washing away the 
free radioligand, so that its free concentration is to low to undergo noticeable re
association). Then, the amount of binding is measured after different periods of 
time. First-order reactions occur when the radioligand-receptor complex is a single 
bimolecular species (L-R). Binding decreases exponentially and the dissociation 
rate constant (k-1) can be shown to be related to the time it takes for half of the L-R 
complexes to dissociate (t112) by the equation k-1 = 0.693/tt/2· 
Dissociation data can easily be calculated by plotting ln(B/Bt..o) versus the 
dissociation time (Fig. 73). In the case of a first-order reaction, the plot will be 
linear and the slope corresponds to the negative value of k-t (usualy expressed in 



min-1). 

FIGURE73 
Association and dissociation binding of [3H]NPY to the Yi- receptors in the human SK-N-MC cells 

-c 
'j 
e 
a. 
Cl 
E -0 
l 
Cl 
c 
:s 
c 
:a 
u 
c 
u 
CD 
CL • 

excess unlabelled ligand 

0 60 120 180 240 
incubation time (min) 

- 2 Cll 
I 

CT 

~ c-
~ 1 
c 

association kinetics 

QT-~-.-~~..--~-.-~---.~-' 

0 30 60 90 120 

incubation time (min) 

dissociation kinetics 
o.o~-------~ 

o-o.s 
m 
m -c 

-1.0 

-1.5,~------~ 

0 30 60 
dissociation time (min) 

- Determination of association rate constant: in these experiments the radioligand is 
incubated with the receptor and the amount of binding is measured after different 
periods of time. Binding will increase until equilibrium (equilibrium binding Beq) 



Determination of association rate constant: in these experiments the radioligand is 
incubated with the receptor and the amount of binding is measured after different 
periods of time. Binding will increase until equilibrium (equilibrium binding Beq) 
is reached. Under circumstances where [L] is added at concentrations in 
considerable excess of [R] (as is most often the case), [L] can be assumed not to 
change throughout the incubation. In contrast, as only [R] decreases the rate of 
association may be regarded as being a 'pseudo first-order' reaction. When 
plotting ln(Beq/(Beq- B)) versus the association time, the pseudo first-order rate 
constant (kobs) is given by the slope of the plot (Fig. 73). Since the radioligand also 
undergoes dissociation from the receptor in this type of experiments, it ensues that 
kobs reflects both the association and the dissociation of the radioligand. The true, 

bimolecular association rate constant kt (usualy expressed in M-t.min-t) can be 
obtained by the following equation: 

kt =(kobs - k-t)/[L]. (9) 

Kinetic data allow the discrimination between fast reversible, slowly reversible 
and irreversible ligands (dissociation kinetics). Both the association and dissociation 
constants provide an estimation of the equilibrium dissociation constant (Ko) 
independently of saturation binding experiments: i.e. 

Ko= [L] .[R]/[L-R] = k-1/kl = [L].k-1/Ckobs -k-1) (10) 

When the k-t/k1 ratio is quite distinct from the Ko obtained from saturation binding 
experiments, it may be that the ligand induces a time-dependent change in receptor 
conformation leading to an increase, or decrease, in receptor affinity. 

Finally, kinetic data also provide information about the time required for binding 
of a radioligand to reach equilibrium (association kinetics). This information is crucial 
for the set-up of saturation and competition binding experiments. Indeed, the Ko and 
Ki -values which are derived from such experiments are only meaningful when, at 
any concentration of radioligand and competitor, binding is at or at least close to 
equilibrium. When the incubation time is to short, it could: 

produce a false estimation of Bmax and Ko- values for saturation binding. 
produce a false estimation of ICso and Ki- values for competition binding 
experiments. The example in Fig 74 shows an increase in experimental ICso of a 
rapidly associating/ dissociating competitor with the incubation time (i.e. the 
competition binding curve shifts to the right) when a slowly associating/ 
dissociating radioligand is used. The opposite (i.e. the competition binding curve 
shifts to the left) may be encountered for a slowly associating/ dissociating 
competitor and a rapidly associating/ dissociating radioligand. 



FIGURE 74 
Effect of the incubation time on the IC50ofY1-receptors-selective antagonist BIBP3227 for 

competing with [3H)NPY for binding to Yi-receptors in rat forebrain membranes. 
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E) MEASUREMENT OF AGONISI-EVOl(ED RESPONSES. 

Stimulation of a membrane-bound receptor by an agonist will provoke the onset 
of a whole chain of intracellular events. These events will ultimately lead to a 
"physiological" response. This response, as well as intermediate intracellular events 
can be measured to obtain (indirect) information about the receptor. For example, to 
investigate the effect of J3-adrenergic drugs on the heart, the most proximate 
"biochemical" response is adenylate cyclase stimulation. The activity of this enzyme 
can be measured either in broken cell preparations or purified membranes (i.e. 
measurement of the conversion of (32P]-A TP into (32P]-cAMP) as well as in intact cell 
or whole organ preparations (measurement of the cAMP concentration). The more 
distant "physiological" events comprise the positive inotropic (i.e. increased force of 
contraction) and positive chronotropic (i.e. increased rate of contraction) responses. 
The relationship between the drug-evoked response and receptor occupancy is often 
complex, especially when both phenomena are separated from each other by a long 
chain of intermediary events. In an attempt to define such relationships, 
pharmacologists have introduced concepts such as "intrinsic activity", "efficacy" and 
"receptor reserve". 

FIGURE 77 
Dose-dependent effect of isoproterenol ((3-adrenergic agonist) and propranolol (antagonist) 
on the lipolysis (measured by the amount of released glycerol) in rat fat cells 

Ligands may be roughly divided into agonists and antagonists. Fig. 77 compares the 
ability of the 13-adrenergic agonist isoproterenol and of the antagonist propranolol to 
stimulate lipolysis in (i.e. glycerol release from) rat adipose cells. As expected, the 
antagonist propranolol produces no response, even at very high concentrations. In 
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contrast, the response increases with the isoproterenol concentration until a plateau 
value is reached. Such representation, wherein the response (ordinate) is expressed in 
function of the ligand concentration (abscissa), is called a "dose-response curve" (the 
concentration is usually expressed in a logarithmic scale since it spans several orders 
in magnitude). In 1926, Clark developed the "occupation theory", wherein he 
proposed that the agonist-mediated response should be proportional to the number of 
occupied receptors. The concentration which causes half-maximal stimulation 
(denoted as "ECso") was therefore equal to the Ko of the agonist for the receptor. 

a) Problems with dose-response curves. 

A more subtle distinction between agonists became necessary after the realisation 
that agonists do not necessarily produce the same maximal response. As a typical 
example, Fig. 78 (right pannel) compares dose-response curves of different Jl
adrenergic agonists to produce adenylate cyclase stimulation in turkey erythrocyte 
membranes. The maximal degree of adenylate cyclase stimulation is clearly different 
from one agonist to another. 

In addition, the maximal response is, in many tissues, already attained when only 
part of the receptors are occupied (i.e. ECso < Ko). In such situations, the occupation 
theory is no longer valid. 

FIGURE 78 
(left) Representation of Occupation theory (right) Dose-response (adenylate cyclase stimulation in 
turkey erythrocytes) curves of the full agonist isoproterenol and of partial agonists 
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A close examination of the molecular events which link receptor-occupation by the 
ligand and the final ligand-evoked response (sections b to e) provides a better insight 
concerning the actual physical meaning of dose-response curves and concepts such as 
"intrinsic activity", "efficacy" and "receptor reserve". 



b) Models for receptor activation. 

The distinction between agonists and antagonists has been explained by the ability 
of agonists, but not of antagonists, to initiate (or favour) a conformational 
modification of the receptor molecule (or molecular complex) and that this 
modification is the first step in the initiation of the cellular response. This first step 
represents the stimulus. Major current models assume that receptors can only adopt 
one active conformation and that the stimulus of a ligand reflects the fraction of 
occupied receptors residing in this active conformation. 

The simplest model to deal with such situation is the "two-step model": In this 
model, the bound agonist induces a conformational change of the receptor by 
reducing the difference in free energy between both receptor conformations. The 
ligand (L) binds first to the non-active receptor (Rn) with the "microscopic" 
equilibrium dissociation constant (K), and this non-active ligand-receptor complex (L
Rn) is in equilibrium with the active complex (L-Ra). This latter equilibrium 
represents a first-order reaction with the "microscopic" equilibrium dissociation 
constant (K' = [L-Rn]/[L-Ra]). 

K 
L+Rn L-Rn 

K' 
~ L-Ra (12) 

This model corresponds to the classical representation of H-R-G complex 
formation; i.e. 

K K' 
H+R+G H-R+G H-R-G (13) 

The second equilibrium forms the key element for discriminating between 
agonists and antagonists: 

For antagonists: the second equilibrium is completely shifted to the left (i.e. K' >> 
1): all of the occupied receptors remain in the non-active conformation. 
For agonists: The second equilibrium is shifted more to the right for strong 
agonists as for weak agonists, so that more of the occupied receptors reside in the 
active conformation; i.e. K' (strong agonist) < K' (weak agonist). 

The fraction of occupied receptors residing in the active conformation is related to 
K' by the following equation: 

[L-Ra]/([L-Ra] + [L-Rn]) = 1/(K' + 1) (14} 

Several authors have proposed an alternative "allosteric model" which is derived 
from the Monod-Wyman-Changeux "Plausible Model". In this model, both receptors 
conformations are in equilibrium, even in the absence of ligand. Here, the agonist 
"favorses" a conformational change of the receptor because of its higher affinity for 
the active conformation. The equilibrium constant for the transition between the two 
forms of the receptor (K' = [Rn] I [Ra]) is very high since the great majority of receptors 
are inactive in the absence of drug. Nevertheless, this model allows unoccupied 
receptors to produce a small stimulus. Ligands are able to bind both to Rn and Ra with 
the "microscopic" equilibrium dissociation constants Kn and Ka, respectively.: 



L+Rn ~ L+Ra 
1t K' 1t 
Kn Ka (15) 

u u 
L-Rn L-Ra 

Certain receptors have been shown to "pre-couple" to G proteins, so that 
their mode of activation may be more adequately described by the allosteric model. 
Here, both R-G and H-R-G represent the active receptor; i.e. 

H+R+G 
1t 
Kn 
~ 

H-R+G 

~ 

K' 
H+R-G 

\l 
Ka 
~ 

H-R-G 

(16) 

In this model, agonists can be discriminated from antagonists on basis of 
differences between their in binding affinities for the active and non-active 
receptors. This model provides also an explanation for the existence of 
so-called "inverse agonists". 
- Antagonists are supposed to bind with equal affinity to both receptor conformations 

(i.e. Kn =Ka); the [Ra]/[Rn] ratio remains the same as in the basal situation. 
- Agonists bind with higher affinity to Ra as compared to Rn (i.e. Kn> Ka) so that the 

whole equilibrium will be pulled to the right, resulting in an increase in the 
[Ra]/[Rn] ratio. The Kn/Ka- ratio is higher for strong agonists as for weak agonists. 

- Inverse agonists bind with higher affinity to Rn as compared to Ra (i.e. Ka> Kn) so 
that the whole equilibrium will be pulled to the left, resulting in a decrease of the 
[Ra]/[Rn] ratio. Some of the compounds which interact with benzodiazepine 
receptors (see Chapter 1) are inverse agonists: they decrease the affinity of GABA for 
the GABA-A receptor. 

The fraction of occupied receptors residing in the active conformation is related to 
Ka, Kn and K' by the following equation: 

[L-Ra]/([L-Ra] + [L-Rn]) = 1/(1 + K' .I<a/Kn) (17) 

Transfection studies during the past few years have led to the introduction of even 
more complex models to explain the activation of G-protein coupled receptors. A 
model such as the one below allows: 
- the receptor to be in the active (R•) conformation even when it is not coupled to a G 

protein 
- the receptor to couple to a G protein even in the absence of agonist 
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K 
H+R+G <=> HR+G (18) 

11 1t 
J PJ 
u PK u 

H+R•+G <=> HR•+G 
11 1t 
M aM 
u a~K u 

H+R•G <=> HR•G 

c) From receptor-occupation "[L-R]" to stimulus "S". 

The capability of the bound ligand to stimulate the receptor has been termed the 
"intrinsic efficacy" (E) of the ligand by Furchgott (1966). E Is proportional to the 
fraction of occupied receptors residing in the active conformation in the above "two
step" and "allosteric'' models; i.e. t = [L-Ra]/([L-Ra] + [L-Rn]). 

The stimulus (S) is dependent on the amount of occupied receptors ([L-R]) and on 
the intrinsic efficacy (t) of the ligand (Fig. 79): i.e. 

S = E.[L-R] (19) 

Substitution of [L-R] by [Rtot]/(1 + Ko/[L]) yields: 

S = E.lRtot]/(1 + I<o/[L]) (20) 

Sis dependent on properties of the ligand- receptor interaction: E and Ko. Sis also 
dependent on [Rtot], a tissue- dependent property. 

Equation 20 was first presented in a more rudimentary form by Stephenson (1956): 

E.. [Rtotl was expressed as a single term, the "efficacy" (e), which is dependent on the 

tissue (because of [RtotD as well as on the ligand- receptor interaction (because of E). 



d) From stimulus "S" to response "E/Emax": case of a linear relationship 

To deal with the many steps which might succeed this initial stimulus, the 
"response" (E) should considered to be an undefined function (F) of S: i.e. 

E = F(S) = F(e. [L-R]) = F(e.[Rrot]/(1 + Ko/[L])) (21) 

A special case of equation 21 occurs when E is proportional to the stimulus. This 
equation can then be written as: 

E - e. [L-R] = e.[Rtot]/(1 + I<o/[L]) (22) 

The maximal response of the most active agonist known (i.e. with Emax) is: 

Emax - Emax. [Rtot] (23) 

When the response of an agonist is expressed relative to this maximum, we have: 

E /Emax = (e/ emax) I (1 + Ko/ [L]) (24) 

This equation is similar to the one originally proposed by Ariens (1954) to deal 
with the fact that different agonists do not necessarily produce the same maximal 
response. 

E/Emax = a/(1 + Ko/[L]) (25) 

He introduced the term "intrinsic activity" (a) as a parameter to indicate the 
maximal response of an agonist compared to the most potent agonist known. a Is an 
experimental parameter but, under the particular condition of a linear stimulus
response relationship, it is proportional to its intrinsic efficacy. It corresponds to the 
ratio betwee the intrinsic efficacy of the agonist of interest and the intrinsic activity of 
the most active agonist known to date (a = E/ Emax) Depending of the value of a, 
ligands can be divided into three categories: 

a = 1. This category of ligands produces the maximal degree of response (Emax). 

They are called "full agonists". Adrenaline, noradrenaline and isoproterenol are 
all full agonists for f3-adrenergic receptors (Fig. 78). 
O <a< 1. These ligands are denoted as "partial agonists". The rank order of the a 
values for the partial agonists presented in Fig. 78 is : phenylephrine (0.09) < 
terbutaline (0.20) < trimethoquilol (0.33) < fenoterol (0.64). Fig. 78 also clearly 
shows that there is no correlation between a drug's ECso and its intrinsic activity. 
a= 0. This situation occurs for antagonists. These ligands bind to the receptor 
without eliciting a response. 



FIGURE 79 
Relationship between receptor occupancy, stimulus and response 
case of a linear stimulus-response relationship 
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e) From stimulus "S" to response "EIEmax": non-linear relationship 

The equation of Ariens represents only a special case of the general equation 22: i.e. 
when E/Emax is proportional to the stimulus. Quite often, however, the number of 
activated receptors will exceed the maximal response capacity of the system. In other 
words, the maximal response is already attained when only part of the receptors are 
occupied. In such situations, ex. is no longer proportional to E/Emax-

In equation 22, which was developed by Stephenson (1956) and Furchgott (1966), the 
response is an undefined function of the stimulus. F is, in principle, undefined for 
two potential reasons: 
- the undefined nature of the cascade of cellular events which follow the 
initial stimulus 
- the undefined relationship between consecutive events. 

Although many of these cellular events are already known in great detail, the 
relationship between consecutive events appears, very often, not to be a linear one. A 
common reason for such non-linear relationship is that cellular events are capable to 
amplify the signal (stimulus) to an extend which exceeds the response capacity of the 
subsequent event. In other words, the response capacity of the second event becomes 
saturated even before the magnitude of the first event has reached its maximum (Fig. 
80). 

FIGURE 80 
Linear- and non-linear relationship between E/Emax and S 
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The stimulus-response relationship may thus be composed of any number of 
saturable and linear functions arranged in sequence. An overall saturable output will 
still be expected. The classical (and simplest) way to describe F, is to represent it as a 
rectangular hyperbolic function: i.e. E/Emax = S/(S + 1). However, F should also reflect 



..... 

the efficiency of the cellular events converting receptor stimulus into tissue response, 
as well as the number of events (i.e. the greater the number of saturable steps, the 
greater the global amplification). A fitting parameter (J3) which deals with the number 
and efficiency of the intermediate cellular events is therefore introduced in the 
stimulus-response relationship: i.e. E/Emax = S/ (S + J3) Fig. 80 shows the relationship 
for different values of J3. Please note that the amplification becomes more pronounced 
as ~ decreases. 

Equation 22 can now be represented as: 

E/Emax = e.[L-R]/(E.[L-R] + J3) 

= £.[Rtot]/(1 + Ko/[L])/(e.fRtot]/(1 + Ko/[L]) + J3) 

= e.fRtotl/(£.[Rtot] + J3 + J3.I<o/[L]) 

(26) 

(27) 

Computer-simulated graphic representation of equation 27 shows the 
consequences of varying e, [Rtot] and J3. 

Variation of e and [Rtot) (Fig. 81,82). 

Variation of E occurs, for example, when one compares the dose-response curves 
of different ligands by using the same experimental system (i.e. when [Rtot] and J3 are 
constant). In Fig. 81, all the ligands bind with the same Ko to facilitate comparison. 
This standardised binding curve is pre~nted by the dots. Ligands will behave as: 

Antagonists: when Eis very small. Their ECso - Ko for binding. 

Partial agonists: when E increases (around 0.1 < e.[Rtotl < 10). 
Their ECso < Ko for binding. 
Full agonists: when£ is very high. Their ECso <<Ko for binding. 

In other words, increasing the intrinsic efficacy of a ligand will increase its 
"intrinsic activity" (here only considered to be an experimental parameter) until a 
limit value (which corresponds to full agonism) is reached. At the same time, the 
drug's ECso will decrease (Fig. 82). 

(Rtotl refers to the total concentration of the receptors which are functionally active 
(i.e. coupled to a response mechanism). Receptor densities can vary dramatically from 
one tissue to another, and even within a given tissue. Receptor desensitisation 
(Chapter 3) constitutes a typical example wherein the cells defend themselves against 
prolonged stimulation by agonists by decreasing [Rtot], both by decreasing the total 
receptor number and the fraction of functionally active receptors. Fig. 81 compares the 
dose-response curves of ligands for different [Rtotl (when e and~ are kept constant). 
Decreasing [Rtotl may have profound effects on different types of ligands: 

Full agonists (i.e. with a= 1 to start with) may undergo a large increase in ECso 
or even become partial agonists, with a small increase in ECso. 
Partial agonists (i.e. with a <1 to start with) may become antagonists, with 

little variation of ECso. 
FIGURE 81 
Theoretical dose-response curves of an agonist for different values of e.Rtot. Dots correspond to 



---·- - - -*·'. -· - - ~ ... --··- •..• - • -·..:· 

receptor occupancy and f3 = 1. 
1.0 .------------:::::::=====:::firi 
0.9 

)( 

~ 0.8 
w w 0.7 

I o.s 
0.5 

0.4 --0 0.3 -IX - 0.2 -..... IX 
I 

..J 0.1 -• 0.0 

FIGURE 82 

3 
,;--
• 

0.3 -

-4 4 4 ~ 0 1 2 

Log(agonist concentration) -Log(KD) 

Effect of E.Rtot (with f3 = 1) on the EC.so/Ko ratio and on the intrinsic activity 

tull egonltt 

0.8 

O.& 

0.4 
agonlat 

0.2 

o~.;:::;::..-.....,. ...... ~_........,.,.,...,,...-_........,.._,..-_....,.;:;:;:;:;~ 
.01 .1 10 100 

£. Rtot 

Chronic agonist treatment may lead to receptor desensitisation (chapter 3). This 
has important therapeutic implications. If the administrated agonist has high efficacy, 
then the effect of desensitization (mainly an increase in ECso) can be overcome by 
increasing the dosage of the agonist. However, if the administrated agonist has low E, 

increasing the dosage will not necessarily overcome the loss of functional 
receptorsand even prevent the action of any other potential stimulus. 
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Variation of~: (Fig. 83) 

J3 is a "fitting parameter" which is inversely related to the global cellular 
amplification. It is dependent on the efficiency of intermediary cellular evens to 
amplify the stimulus (if the same response is measured in different cells or even 
under different experimental conditions). It also reflects the "distance" between the 
stimulus and the measured response, since an increased number of intermediary 
cellular events may cause further amplification of the stimulus. 

Increasing the cellular amplification (i.e. decreasing fl) has the same consequences 
on the agonist dose-response curve as increasing [Rtot]. In the heart, for example, the 
dose-response curve for the isoproterenol- mediated inotropic effect is shifted to the 
left by about one order in magnitude when compared to the less distant adenylate 
cyclase response (Fig. 83). The value of J3 for the inotropic effect is thus 10 times lower 
as for the adenylate cyclase response. This corresponds to a (virtual!) 10-fold increase 
in [Rtot]. 

FIGURE 83 
Comparison between 13-adrenergic receptor occupancy (from binding studies) 
and isoproterenol-mediated adenylate cyclase stimulation and heart muscle contraction. 
From ref. 13 
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f) NReceptor reserve" 

As depicted in Fig. 81,83 agonist dose-response curves may be shifted well to the 

left of the actual binding curves (i.e. ECso << Ko) when £.. [Rtotl is large. This means (at 
first glance) that the response may be maximal when only part of the receptors are 
occupied by the agonist. In other words, cellular amplification systems allow agonists 
(the natural messengers as well as synthetic drugs) to produce a maximal response at 
receptor subsaturating levels. The terms "receptor reserve" or "spare receptor" were 
introduced as an attempt to describe this phenomenon: the receptor reserve is the 
fraction of receptors greater than that required to produce the maximal tissue response 
by an agonist. The receptor reserve is greater for certain agonists (i.e. those with higher 
intrinsic efficacy) than others (Fig. 81), it decreases with desensitization (Fig. 81) and it 
becomes more pronounced when the measured response is more distant from the 
initial agonist-receptor interaction (Fig. 83). 

However, one must be aware that this definition is ambiguous since, strictly 
speaking, all of the receptors should be required to produce a maximal response. 
Obviously, this can never be attained experimentally since it should require [L] to be 
infinitely high. 

g) Receptor classification. 

Adrenergic receptors have been initially classified into the a- and ~-subtypes on 
basis of differences in the order of potencies of agonists (Fig. 54). However, because the 
ECso-values of agonist dose-response curves do not necessarily reflect their Ko, such 
classification is now recognised to be hazardous. This is well illustrated in the 
following example. Consider that agonist A has 10 times the affinity of B, but that the 
intrinsic efficacy (£) of B is 100 times that of A. Fig. 84 shows that the competition 
binding curves for the two agonists will truly reflect their difference in Ko. However, 
the dose- response curves for these agonists will show that B has 10-fold higher 
potency than A. This reversal of potency pattern might eventually lead to the 
conclusion that the receptors which are labelled by the radioligand are different from 
those which are implicated in the agonist-mediated response. 

ECso-values, as well as intrinsic activities of agonists constitute weak arguments 
for classifying receptors because these parameters also reflect tissue- dependent factors 
besides the actual agonist-receptor interaction. In contrast, the agonist- related 
parameters intrinsic efficacy(£.) and affinity (Ko) are fixed and specific for each 
agonist-receptor interaction. A valid comparison of receptors in different 
physiological systems can thus be performed on basis of these parameters. When there 
is a cellular amplification system, these parameters can only be obtained with great 
difficulty (beyond the scope of this course) form dose-response curves but it is easy to 
obtain the Ko (or Ki) of different ligands by radioligand binding experiments. 



FIGURE 84 
Different potency ratios for agonists may be obtained by binding studies and physiologic experiments 
(agonist A has 10 times the affinity of B. but the intrinsic efficacy(£) of'B is 100 times that of A) 

1.0 

0.9 
)( 
ca 

0.8 E w w 0.7 

I 0.6 
£.Rtot 8 = 1000 

0.5 . . . . . . . . . . . . . . . . . ................. 
.... 0.4 -0 -cc 0.3 --.... cc 0.2 I ..... - 0.1 

o.o KD(B) 

-4 -3 -2 -1 0 1 2 3 

Log(agonlst concentration) -Log(KD (A)) 

h) Antagonist affinity. 

Since agonist dose-response experiments do not allow the direct estimation of 
their Ko, it is not possible to calculate antagonist Ki-values from their ICso from 
competition experiments either. This problem can, however, be circumvented by the 
method developped by Schild and coworkers. This method is based on the fact that 
the dose-response curve of an agonist will undergo a parallel rightward shift when 
the experiment is done in the presence of a constant concentration of a competitive 
antagonist (Fig. 85). 

The rationale for this method is that an agonist may produce a certain response at 
concentration [L1l, and the same response at a higher concentration [L2] in the 
presence of a competitive antagonist at concentration [I] (Fig. 85). The ratio of these 
equiactive agonist concentrations ([L2]/[Li], often referred to as "dose ratio") is related 
to the Ki of the antagonist by the equation: 

[L2]/[L1] = 1 + 00/Ki (28) 
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FIGURE 85 
Agonist dose-response curve: effect of a fixed concentration of a competitive antagonist 
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In practice, agonist dose-response curves are constructed for different antagonist 
concentrations. Fig. 86 shows the dose-response curve of CGP12177 to stimulate 
lipolysis in rat adipocytes, and the ability of increasing concentrations of the~
adrenergic antagonist metoprolol to produce rightward shifts of this curve. This figure 
clearly shows that the dose-ratio will be more pronounced when the antagonist 
concentration increases. The [L1] value for the control curve (i.e. without agonist) 
corresponds to the agonist concentration producing an arbitrarily chosen response 
(e.g. 40 % of the maximum for Fig 85). [L2)- values of the agonist (i.e. concentations at 
which the responses are the same) are then measured for the curves that are obtained 
in the presence of the different concentrations of the antagonist. The antagonist -
Log(Ki) (also referred to as "pA2") can then be determined with high accuracy by linear 
regression analysis of the plot which corresponds to equation 29 (which is a 
logarithmic transformation of equation 28). 

Log([L2]/[L1]-l) = Log([I])- Log(Ki) (29) 

Fig. 87 shows the Schild plot of the experiment shown in Fig. 86. Regressions 
according to equation 29 are called Schild regressions. They represent the most useful 
physiological tool for pharmacologic receptor classification. It is, for example, on basis 
of such studies that the ~-adrenergic receptors in rat adipocytes were discovered to 
constitute a new subclass, possessing unusually low affinity for antagonists. Indeed, 
the Ki-value of metoprolol (1.6 nM) is well above values which are typical for ~i- and 
~2-adrenergic receptors. 



FIGURE 86 
CGP12177 (J33-selective agonist) dose response (lypolysis in rat fat cells) curve: effect of 0.04, 0.2 
andl mM metoprolol (f31-selective antagonist) 
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FIGURE 87: 
Schild plot of the shifted dose- response curves of Fig.86 (for metoprolol) and for similar 
experiments with the antagonists propranolol and atenolol 
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i) Non-competitive versus insurmountable antagonists. 

Competitive antagonists produce a leftward shift of agonist dose-response curves 
(Fig 88). Competitivity is obvious when the agonist and the antagonist bind to the 
same or to partially overlapping binding sites at the receptor so that the binding of the 
one excludes the binding of the other (Fig. 89). Accordingly, agonists may displace 
antagonists from the receptor sites and this displacement becomes more effective as 
the agonist concentration increases. 

Yet, some antagonists may decrease the maximal response anyhow. Such 
antagonists are commonly referred to as non-competitive antagonists. It is important 
to notice that this denomination is only valid when agonists and antagonists are 
added together to the experimental system (i.e. cells, tissues); i.e. when agonists and 
antagonists are given a chance to compete with each other for binding to the receptor 
(Fig 88). 

At least two mechanisms may provide a molecular basis for non-competitive 
antagonism: 
- Antagonists may bind to a site of the receptor that is different from the binding site 

of the agonist (Fig 89). This antagonist- receptor interaction may result in a 
conformational change of the receptor, resulting in its inability (or at least reduced 
ability) to bind the agonist. Such allosteric mechanisms occur especially in the case 
of mediator-operated channels which have multiple binding sites (such as the 
NMDA receptor). 
Antagonists may also block an intracellular event that is triggered by the agonist
receptor interaction and thereby impair the chain of events linking the stimulus to 
the measured response (Fig 89). These antagonists are denoted as functional 
antagonists. They do not bind to the receptor (and thus do not block agonist 
binding and receptor activation). Since a particular response may be triggered by a 
variety of different receptors in the same tissue (e.g. cx-adrenergic, angiotensin Il, 
Neuropeptide Y, serotonin, prostaglandin and endothelin receptors trigger 
vascular smooth muscle contraction), functional antagonists are likely to block the 
responses of all these receptors. Therefore, if an antagonist is found to be non
competitive for a given receptor, its ability to affect the action of related receptors 
(i.e. giving the same response) is usually checked to find out whether it is a 
functional antagonist or not. 

Non-competitive antagonists are best detected and studied in a system possessing a 
linear stimulus- response coupling. Indeed, as shown in Fig. 81, non-competitive 
antagonists may be falsely identified as competitive ones if the system possesses a 
large receptor reserve. 

Radioligand binding studies can also distinguish between competitive, allosteric 
and functional antagonists. For this purpose, saturation binding curves of a 
radiolabelled agonist should be obtained in the absence (as control) or presence of a 
given concentration of antagonist. Here again, it is imperative for the agonist and the 
antagonist to be added together to the experimental system. The Scatchard curve 
should be unaffected for functional antagonists, undergo an 
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Figure 88: 
antagonists are denoted as (non)-competitive or (in)sunnountable depending on the incubation 
protocol. 
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apparent increase in Ko without change in Bmax for competitive antagonists and 
undergo a decrease in Bmax without change in Ko (i.e. undego a parallell shift) for 
allosteric antagonists (Fig. 90). Allosteric antagonists can also be detected by kinetic 
experiments in which the dissociation of the radiolabelled agonist is initiated by an 
excess of the unlabelled agonist without (as control) or with the antagonist of interest. 
The antagonist is likely to be allosteric if it produces a further increase in the 
dissociation rate (Fig. 91). 



Figure 90: 
Effect of competitive and non-competitive antagonists on the Scatachard plot of radiolabelled agonist 
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However, functional studies very often include a preincubation step, in where the 
receptors are pre- equilibrated with the antagonist. Subsequently, the agonist will be 
added and the response measured. This implies that the antagonist had the 
opportunity to interact with the receptor for some time without any interference of 
the agonist. Therefore, one prefers to speak in terms of surmountable (parallell shifts 
of the dose-response curves) and insurmountable antagonism (depression of the 
maximal response) rather than in terms of competitive/non- competitive antagonism 
(Fig. 88). The relationship between the surmountability and competitivity of 
antagonists is as follows (Fig. 92): 
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Surmountable antagonists are competitive antagonists which dissociate 
sufficiently fast from the receptor. This allows the subsequently added agonist to 
occupy all receptor sites, at least when its concentration is high enough. 

Insurmountable antagonists refer to : 
- non-competitive antagonists (both allosteric and functional) as well as to 
- competitive antagonists but with such long-lasting action that the subsequently 

added agonist does not get the opportunity to occupy (stimulate) all the receptor 
sites at the time the response is measured. In other words: the agonist is not long 
enough in contact with the receptors to surmount the antagonist's action. This type 
of antagonists are thus likely to display irreversible (i.e. covalent) or slowly 
reversible binding characteristics in radioligand binding studies. However, 
according to at least two theories, the antagonist does not need to remain bound to 
the receptor to produce a long- lasting effect. According to those theories, certain 
antagonists induce a conformational change of the receptor into an inactive state 
and, subsequent to the dissociation of the antagonist, the receptor only gets slowly 
back to its original conformation. 

Figure 92: 
relationship between (non)-competitive and (in)surmountable antagonists. 
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When one observes a reduction of the maximal response in functional studies 
which include a preincubation step, it is therefore not possible to discern whether the 
antagonist is truly non- competitive or not. However, this distinction can easily be 
made on basis of experiments in where the receptors are co- incubated with agonist 
and antagonist. The angiotensin II AT1 receptor blocker candesartan represents a 
typical example of an insurmountable, yet competitive antagonist (Fig. 93). 



Figure 93: 
The angiotensin II AT1 receptor blocker candesartan represents a typical example of an 
insunnountable, yet competitive anta~onist (response is production of inositol phosphates in 
Chinese Hamster Ovary cells expressmg the cloned human angiotcnsin II receptor of the A Tl 
subtype (CHO-ATl cells)) 
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j) Concluding comments: 

Physiological experiments constituted for a long time the sole approach to test 
ligand-receptor interactions. Because of the indirect nature of the results (i.e. a 
"distant" response is measured), information about the ligand-receptor interaction 
cloud be biassed by nature of the experimental system. The positive side of this is that 
physiological experiments in intact organs or even in vivo are rather close to the 
clinical reality. The negative side of this is that physiological experiments do not 
provide clear-cut information about ligand-receptor interactions, so that they only 
constitute marginal tools for the purpose of receptor classification and identification. 
Indeed, ECso-values and intrinsic activities of agonists are easy-to measure, but tissue-

dependent. Ko-values and intrinsic efficacies (E) describe the agonist-receptor 
interactions more accurately, but they are difficult to obtain (at least in the absence of 
radioligand binding studies). Schild regressions of shifted dose-response curves 
provide an accurate determination of antagonist Ki-values, and they may represent 
the most useful physiological tool for pharmacologic receptor classification. 

The more recent radioligand binding studies provide direct information about 
agonist and antagonist- affinities for receptors. They also allow to detect the 
coexistence of receptor subclasses in a given tissue and, in certain instances, even to 
discriminate between agonists and antagonists. Because of its simplicity and accuracy, 
the radioligand binding approach is a very useful tool for the identification, 
classification and the discovery of receptors, as well as for investigating the affinity 
and specificity of new potential drugs for receptors of interest. However, radioligand 
binding experiments provide only crude information about the physiological actions 
and the therapeutic benefit of the investigated drugs. 


