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General Status on exploitation of medicinal and 
aromatic plants in China 

Prof. Xiao Pei-Gen & Peng Yong 

Institute of Medicinal Plant Development. Chinese Academy of.\fedical Sciences 

Introduction 
Medicinal and aromatic plants (MAP) constitute great social and economic 

values for China. The annual out put value of medicine in China is around I 5 billion 
(15, 000, 000, 000) US dgllars. From which 6 billion is from natural products (mostly 
MAP), and 9 billion form western medicine. In general, ~lAP plays almost the same 
important role in comparison with western medicine. 

General Status 
The total out put values for natural products in China are shov.n in Table l. 

T bl 1 Annual t t f tural d . Ch. a( .t .II a e ou pu va ues o na pro ucts m m urn : m1 

Class RAM 

Crude Drug 10,000 

Chinese Patent m~dicine 24,000 
Others (healthy foods, 14,000 

spices, raw materials) 

Total 48,000 

The industrial exploitation of MAP are shown in Table 2. 

Table 2. Industrial exploitation of MAP in China 

Factories 964 
Preparations 4,000 

920 

US$ 

1,250 

3,000 
1 ,750 

6,000 

Crude drugs and its preparations 
in Chinese Pharmacopoeia 

Out put values of preparations 
Export 

3 billion l"S$ 

O.:' billion CS$ 

Resources of MAP 

OD) 

A latest nation-wide survey of 
MAP in China (Table 3) 

MAP resources shc»wed that there are ~ 1, 118 
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Table 3. t-.IAP resources in China (including 1,208 infrasp. tax.a) 

Origin 

Thallophytes 

Bryophy1es 

Pteridophytes 

Gymnosperms 

Angiosperms 

Dicotyledons 

Monocotyledons 

Total 

The major Chinese MAP are listed in Table 4. 5, 6 

number of MAP 

467 

43 
455 

126 

8,598 

1,429 

11,118 

Table 4. Major Chinese MAP with annual yields of 

10,000--16,000 T 

Glycyrrhiza uralensis, G. glabra 

Zing:iber officinale 

Dioscorea opposita 

Allium sativum 

rt~rhz 

rhz 

rhz 

bulb 

Table 5 . Major Chinese MAP with annual yields of 3,000-8,000T 

Angelica sinensis rt 

Codonopsis pilosula rt 

Astragalus membranaceus 

Panax ginseng 

Atractylodes macrocephala 

lsatis indigotica 
Lonicera japonica 

Chrysanthemwn morifolium 

Salvia miltiorrhiza 

Rehmannia glutinosa 

Rheum palmatum 

Polygonum multiflorum 

2 

rt 

rt 

rt 

rt.I 
fl-bud 

inflo 

rt 

rhz 

rt,rhz 

rhz 



Table 6 Major Chinese MA.P with annual yield of 1,000-3.000 T 

Panax noto-ginseng 
Ophiopogoo japonicus 

Aconitum carmichaeli 

Aucklandia Jappa 
Mentha hapJocalyx 

Eucommia ulmoides 

Ligusticum chuanxiong 

Lycium barbarurn 
Paeonia lactiflora 

Pogostemon cablin 

Forsythia s~--pensa 

Coptis chinensis 

Strategy of Industrial Exploitation of MAP 

rt 

rt 

rt 

rt 

pl 

bk 

rhz 

fr 
rt 

rl 

fr 
rhz 

A. Multilevels of development 
Primary development is aimed to enlarge the resources an~ improve the quality 

of MAP. ex. Panax quinquefolia, Gastrodia elata. 
Secondary development is for the purposes of developing new and improved 

preparations or prooucts. ex. Hippophae rhamnoides. 

Tertiary development is focused on the searching of new drugs. ex. Table 7 

Table 7. 
_Tame of dur 

Huperzine A 
I 

I 
!Yu-Feng-Ning-Xin 

Tablet 

rJin-Qiao-Mai 
Tablet 

Lei-Gong-Teng 
iTablet 

I Shuang-Huang-Lian 
Powder Injection 

Composite Danshen 

Tablet 

Huperzia serrata 

(pl) 

Pueraria lobata 
(rt) 

Fagopyrum dibotrys 
(rhz) 

Tripterygium wilfordii 

(rt) 

Lonicera japonica 
(fl-bud), Scutellaria 
baicalensis(rt), 

Forsythia suspensa(fr) 

Salvia miltiorrhiza(rt) 
Panax noto · sen (rt) 

3 

Indication 

Improving menory, for 

myasthesia gravis 

Relieving symptoms 

caused by hyperten

sive disease 
Antitumor, for 

pulmonary abcess 

For rheumatoid 

arthritis 

Various infections 

For cardiovascular 

illness 



• 

B. :\lultidisciplinary Research 
Including botanical. pharmacognostical, chemical. pharmacological and clinical 

in« .:!stigations are stressed. 

C. :\lultilateral Utilization 
MAP are being integrated to the food, cosmetic and agricultural industries as 

well. They are used as sweetener, bitterness, spices, natural colouring maner, natural 
in8C'cticides, healthy foods, healthy drinks, cosmetics etc. 

Ne-w drug development 
Criteria of TCD new drugs are divided into five classes: 

I New crude drug, new active ingredient 
II Injection, new part usecL new active fraction 
III Composite prescription 
IV Improved dosage form 
V New usage 

From 1987 to 1996, 541 TCD new drugs have been approved, from which I 24, 
II 25, Ill 225, IV 265, V 2. 

C<Nlclusion remarks 
As a trend worldwide today that human-being favours the way of life back to 

narure. the transition of the medical model from treatment towards preYention of 

diseases, the prevalence of natural therapy and traditional medicine are becoming 
moire and more predominant. Thus, MAP will play a very important role, and 
indiustrial exploitation of · MAP will certainly be keeping a key position in this 
respect. 
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Quality Assurance of Crude Drugs and Raw Materials 

Xiao Pei-Gen, Cheng Hui-zhen 
Institute of Medicinal Plant Development(IMPLAD), Beijing 

1. The importance of Quality assurance of crude drugs and raw materials 
. Guarantee the best final pharmaceutical products 
. Environmental protection 
. Sustainable utilization and development of natural resources 

2. The criteria of good quality 
. Good efficacy 

high active ingredients 
higher yield 

. Good safety 
less toxicity and side-effects 
minimum pesticide residues 
minimum heavy metals 

. Pure, no contamination 

. Stable 

3. Genebank conservation 
. Biodiversity conservation 
. To store plant gennplasm for future uses 
. To make germplasm available to create new culti-variety 
. In situ conservation 

Gene banks of medicinal and aromatic plants in Asia 
. In vitro conservation 
. Breeding 

4. Biotechnology 
. Plant cell culture 
Digitalis, Cephalotaxus, Salvia miltiorrhiza, Catharanthus 

. Hairy root culture 
More than fourty plants infected by Agrobacteriwn rhizogenes, such as 
Lithospermum erythrorrhizon, Panax ginseng, Salvia miltiorrhiza, Gly
cyrrhiza uralensis, Datura stramoium, Artemisia annua ..... 
More than hundred medicinal plants were in vitro culture, such as Aloe, 



Crocus sativa, Panax, Mentha etc . 
. Genetic engineering 

Isolation and purification of an antifungal protein from Phytolacca 
americana against American ginseng pathogens and synthesis of its 
gene and expression in E. coli. 

5. Suitable growth region 
In order to get higher quality of crude drugs and raw materials, select the 

most suitable growth region for relevant medicinal and aromatic plants is 
quite important. According to the ecological conditions, flora and other 
criteria, eight regions for crude drug development have been divided(fig.). 

6. Good agrotechnological practices (GAP) 

Large scale cultivation of medicinal and aromatic plants relies upon 
strong and continuing research. The contemporary literature in 
agrotechnology of several medicinal and aromatic plants demonstrates the 
fact that plant rarieties with an abundance of desired constitutents can be 
reproduced, and improved upon under cultivation even in an entirely 
different area. The cultivation of American ginseng(Panax quinquefolia) in 
China will be a good example. 

---selection of appropriate region based on similar ecological conditions 
---intrqduce a good cultivated variety 
-improved yield of the desired seconda:r:.· metabolite (t:rite.rpenoid gin-

seng saponins) 

---reduction of any undesirable constituents 

7. Non-polluted cultivation 
In order to protect the environment, to sustainably utilize the resources, 
and to get a good quality of crude drug, non-pollute-~ agrotcchnology is 
rapidly developed in recent years. Those products are commonly called 
as -·Green crude drugs". 
---Biological control of insects and pathogens 

insects control insects( ex. Scleroderma guani) 
nematodes control insects( ex. Steinemema) 
fungi control fungi( ex. Trichoderma sp.; Streptomyces spp.) 

---Using botanical pesticides 
ex. Tripterygium wilfordii, Sophora tlavescens, Melia azedarach, etc. 

IMPLAD has successfully used comprehensive agrotechnology on 
Flos lonicerae, Frnctur crataegi. 

8. Post-harvest 



. Right time harvesting 

. Good processing 

. Good storage 

. Extraction or distillation (GMP) 

. Quality control 

9. Conclusion remarks 

GMP 
& 

Good Final 
Products 

Good Quality 
of 

Crude drugs 
,& 

Sustained 
Utilization & 

Development of 
Resources 

Raw materials 

Good quality 
. Good efficacy 

higher active ingredients 
higher yield 

. Good safety 
less toxicity and side-effects 
minimum pesticide residues 
minimum heavy metals 

. Pure (no contamination) 

. Stable 

Procedure 

Pre-harvest Post-harvest 
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Genetic factors . Right time harvesting 
. Good processing . Gene bank 

conservation . Good storage 
In situ conservation 
In vitro conservation 

. Extraction or distillation(GMP) 
. Quality control 

. Breeding 

. Biotechnology 

Environmental factors 
. Suitable growth region 
. Non-polluted cultivation (Green crude drugs) 
. GAP(Good Agrotechnological Practices) 

Gene banks of medicinal and aromatic plants in Asia 

country 

China 

India 

Korea 

Malaysia 

Nepal 

Philippines 

Sri Lanka 

Thailand 

Institutions 

IMPLAD Beijing and 
its 3 stations 

Collection 

2500 accessions 
Large collection 

NBPGR, New Delhi, CIMAP, 400 acqessions 
Lucknow evaluated & characterised 

Economic plants and medicinal 350 accessions 
plants Gardens 500 accessions 

UPM, UM, UKM, USM, 
MARDI, FRIM, National 
Research and Kuala Lumpur city 
cotIDcil Gardens 

Royal Botanic Gardens 

450 species 

339 accessions 

Herbal Garden, University Garden 220 accessions 
at Los Banos and other locations 

Royal Botanic Gardens, Kandy 

Several Botanic Gardens I 00 accessions 
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Hairy root culture 
Infection of Agrobacterium rhizogenes (more than forty medicinal plants) 

Atropa belladonna, Datura stramonium, Astragalus membranaceus, 
Fagopyrum dibotrys, Artemisia annua, Lithospermum erytherorhizon, 
Glycyrrhiza rualensis, Salvia miltiorrhiza, Panax ginseng 

The seven tanshinones were found in cultures. 

Genetic engineering 

An antifungal peptide with 7000Da was isolated and purified from 
Phytolacca americana (PAFP-S). The gene of PAFP-S was cloned to 
pGEMT vector and a recombinant pGEMT-210 was fonned. A nonfusion 
prokaryotic expression vector pRSETB-210 for P AFP-S gene were 
constructed. The result of tricine-SDS-Page revealed that the non-fusion 
protein of PAFP-S gene was expressed at 0.67% which can be potential 
application on the disefise-resistance breeding of crops. 



Several Approaches To The Study of Chinese Traditional And Folk 

Medicine 

Geng-Tao Liu (Professor of Pharmacology) 

Institute of Materia Medica, Chinese Academy of Medical Sciences, Beijing. Claina. 

The history of traditional Chinese medicine has a span of over 2,000 years, \\ith a rich 

accumulation of experience. Traditional Chinese medicine practice and traditional Chinese medicine. 

along with folk-lore medical herb, have been instrumental in the maintenance of health or Chinese 

people. Long strides of progress have been made during the past 40 years along the road of integration 

of traditional and western medical practice. Now I would like to give you some examples of the 

advances in Chinese herbs research in our institute and my own laboratory.and. to illustrate the 

approaches of the study of Chinese traditional and folk medicine. 

1. Researches conducted under the guidance of the theories of the Chinese 

traditional medicine 

The Chinese traditional medicine has formulated theories of a systematic and uniqiue nature and has 

accumulated plenty of experiences in clinical practice. The researches on Pueraria lobata may be 

presented as an example for this approach. Pueraria is a Chinese medicine frequently used in 

therapeutics and Pueraria decoction was used for the treatment of stiffness and soreness in the neck. In 

conducting a research project on the prevention and treatment of hypertension.. the researchers felt 

uneasy about the fact that while the blood pressure could be reduce to normal or Sllitable le\els, yet 

many of the hypertensive patients were relieYed completely from their stiffness and soreness in the 

neck persisted. Following the experience recorded in the ancient classic of Chinese traditional 

medicine, the researchers made a trial on Pueraria to seen if it could relieve the hypertensiYe patients 

from the above mentioned symptoms. The results were quite satisfactory. There.after. Puerana was 

found to be useful in the treatment of angina pectoris. sudden deafuess and migraine. The active 

ingredient of Pueraria was soon identified to be flavones. Four main constituents isolated from 
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Pueraria lobata are daidzein. Daidzin, puerarin and daidzein 4 ·. 7-diglucoside. The last compound is 

a new structure. The total synthesis of daidzein has been made and is now put into production in 

large scale. The mechanism by which Pueraria relieves the 5)-mptoms of patients suffering from 

hypertension, migraine. sudden deafness and blindness due basal artery occlusion of eyes might lie in 

the impr°'·ement of the cerebral circuJation. 

2. The study of plant medicine, taking advantage of the experience of folk medicine 

In China, besides traditional medical practice using Chinese medicine that have been recorded in 

ancient pharmacopoeias and other classics, there are a large amounts of scattered knowledge in folk 

medicine which utilizes un-recorded medicinal plants of different localities. This offers a good 

opportunity in the search of new medicaments. Two examples of research on folk medicine are given 

below. 

2.1. Anisodamine and anisodine 

In the plateaus of Cbinghai and Tibet, the local people have the experience of using Scopolia 

tangutica Maxi. for the alle"iation of pains. Oveniosages usually liead to side effect characteristic of 

atropine-like toxicity. Talcing the clue of this finding, two atropine alkaloids, anisodamine and 

ani.sodine, from the roots were isolated. Anisodamine differs from hyoscyamine by the presence of one 

~ hydroxyl group on the tropine beterocycle, while anisodine differs from scopolamine by the 

presence of one extra hydroxyl group in the tropic acid moiety. Pharmacological studies demonstrated 

that anisodine is weaker than scopolamine and close to atropine in the effect on the CNS, while 

anisodamine is still much weaker, about 1/6 to 1/12 of that of atropine. Both alkaloids have 

spasmobtic activities on the smooth muscles, practically the same as atropine. Aoisodine is more 

marked on the CNS, more effective for the detoxification of organic phosphorus compounds as well as 

less toxic. Aoisodamine, on the other band, is ·weaker on the CNS, similar to atropine in s[asmolytic 

action, with weaker inhibition of nervous system inhibition of sali~cuy secretion and mydriatic 

activities. Clinical study found that anisodine if effective for the treatment of migraine and diseases if 

the fundus occuli caused by vascuJar spasm and also for resuscitation CO intoxication and for the 

detoxification of organic phosphorus pesticides. Anisodamine is recommended as an emergency 
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measure for septic shock from toxic bacillary dysentery, fulminate epidemic meningitis and 

hemorrinage enteritis in combination with other drugs. Animal tests and clinical observations showed 

that bol!.b alkaloids improved disorder of capillary microcircuJation. Anisodamine has now been 

synthesnzed industrially. 

2.2. Rhododendrons in the treatment of chronic bronchitis 

There are many species of rhododendron plants occurring in China. A total of 27 constituents was 

isolated from three species of rhododendrons. Some of the constituents have antitussive activity and 

some other principles have expectorant action. The expectorant farrerol and the antitussive 

benzylactone have been synthesized and found to have identical activities with their natural 

counterparts in pharmacological tests and clinical trials. 

3. Investigations in accordance with leads from clinical practice 

In western countries, new drugs used in the clinic generally come from the extrapolation of animal 

experinneotal results. In China, however, the study of many herbal drugs follows the lead of clinical 

practice After completion of the investigation, a new kind of drug or drugs is obtained which may be 

used climically. The study of Fmctus Schisandrae will serve as an example. Fructus Schisandrae(FS) is 

a comn11only used as an astringent and tonic in traditional Chinese medicine. In the early 1970's, 

clinical observation found that the powder or honey pill of FS exhibited therapeutic effects on chronic 

viral hepatitis, particularly in improving the abnormal liver function such as serum transaminase and 

~ mptomts. On the basis of these findings, chemical and pharmacological studies on the chemist!)', 

pharmacology and clinical use "'·ere carried out in our institute. The alcoholic extract of the kernel of 

FS was Jfound to have hepatoprotective action against experimental liver injury and promote protein 

and glyoogen biosynthesis in animals. Based on the results of pharmacological study, more than 20 

compounds were isolated from different species of FS. Chemically, these compounds belong to 

dibenz~'Clooctene lignans. Pharmacological study showed that 17 lignans have multiple biological 

activities such as protective action against hepatotoxins induced liver injury, inducing liver drug 

metabolinng enzymes, stimulating glycogen and protein biosynthesis. and anti-oxidant activity, and 

two of the lignans showed inhibitory effect on the CNS. 
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On the basis of pharniacological 3lld phot..x:hemical imestigation. we cooperated with a 

phairmaceutical plant whicl!: produces S)rups of FS. sal\aged the large quantity of residue left by the 

plam. which contains the sGPT-lowering active pnnciples. The total acth•e principles were extracted. 

pro.~sed into tablets and ::ied on chrome viral hepatitis patients after safety tests in animals. A total 

of 107 patients were treall!d \\ith the tablets of FS. the elevated sGPT levels returned to normal 

limuts accompanied by im~m ement of S) mptom:s The use of FS tablets instead of the powder or 

h~ pills of FS reduced :he size of the dosage and eliminated the feeling of uncomfortable feeling of 

the stomach due to the acidity of the preparation. 

In order to screen new anti-hep:antis drug. the chemists in our institute attempted to totally 

synthesized schisandrin C the most acti-1•e principle of the lignans isolated from FS for lowering serum 

sGPT. We screened the imennediates for S)nthesti of schisandrin. Fortunately, we found that biphenyl 

dmnethyl dicarboxylate(DDB), one of the intennediate, is effective as FS in protection against 

experimental liver injury and its toxi~ is very low. more easier to synthesize. After preclinical study, 

DOB was recommended tO treat chronic "iral hepatitis and drug induced liver injury. The results
1 

showed that DDB is e~ve in impming the abnormal liver function. Its efficacy is superior to 

~niarin(Germany prodmct) and ~~uhizin( Japanese drug). No side effect was observed. DDB 

hsa.s "'idely used in China more than 15 years and now exported to Korea and Indonesia. Recent studies 

demonstrated that DDB has anti-viral and anti-c30Cer activities. 

"'- The application ol the phytogenetical principle to the search for new remedy 

from the closely a.lied plants 

It is well known tha£ genetic relanonships rune been formed during the evolutionary process of the 

pants. Because of hereditary connections. the closely related species usually revel certain similarity in 

their phytophysiolgical and biochemical characteristics. By using this correlation. the anti-cancer 

agent harringtonine was discovered m 1970 the esters of Cephalotixne alkaloid which were isolated 

from Cephaphotoxus barringtonia showed ant:H:.ancer acti\ity. thereafter no clinical report has been 

found beyond China m the available literatwre. A search for the active principle in the bark of 

Cephaltoxus hainanesis which is mdigenous to Hainan Island in China led to the isolation of 11 
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alkaloids. Eight of the alkaloids were tested for anti-cancer activity. while four esters of cyphalotoxine: 

harringtonine, homoharringtonime. isoharringtonine and deoxyharringtornne exhibited various degree 

of anti-transplantable animal tunnors. The clinical trial of harringtonine given as single agent for 66 

patients ,.,;th leukeDlla showed that 5 7 patients achieYed an objective response in which 21 with 

complete remission and 36 with partial remission, and the remaining 9 patients failed to response. 

Harringtonine is espeaally for treating acute myeocytic leukemia. Now harringtonine is carried out 

phase III clinical trail m the Nairional Cancer Institute in U.S.A. Similar results like in China were 

obtained. The research and de..-elopment of anti-solid tumor drug Taxol is another example. Taxol 

has been developed by the same ..-~- like harringtonine and now sale on the market in China. 

5. Application and researc• on Fungous plant 

The Chinese traditional mediCllOe such as Poria, Lasiosphaera, and Ganoderma are all that of dried 

fungi. Here, Only ganoderma is described briefly. Ganoderma is a mystery and can bee used to treat 

many kind of different diseases m the folk-lore in China. Since 1970' s. the cultivation, chemistry, 

pharmacology and clinical use ca ganoderma have been carried out in China. A number of papers t 

reported that ganoderma has m~ pharmacological actnities such as inhibitory effect on the CNS, 

stimulating cardio-cerebral circubtion, hypocholesterolemia, modulating immune function and anti

aging. Clinical observations foumd that the injection of the spore of Ganoderma lucidum and the 

mycelium of G. capense is use:finl in the treatment of certain diseases such as hair loss, dermato

myocytis and neurastherua. 

Concluding remarks 

This is a brief introduction of 1he route foUo\\ing which we carried out some studies on Chinese 

traditional and berba drugs. In brief, our subjects of research come from clinical practice. folk 

medicine and from experiences recorded in traditional Chinese me.dical classics. Besides. modem 

scientific knowledge, such as phyLogenetical relationships between plants and microbial fermentation. 

is also applied for the excavatiom of effectiYe drugs. All of these are integration, promotion or 

extrapolation of practical experiem::::es.which may afford a better chance to discover new drugs and 

save money. In some C3Ses. the crude extract of medicinal plants may be used as medicaments. On 
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the other hand, the isolation and identification the actiye principles and elucidation of the mechanism 

of action of a drug is of paramount importance. Work in both mixture of tradition al Chinese medicine 

and single active compounds 3re very important. 
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THE STANDARDIZATION AND QUALITY CONTROL OF 
TRADITIONAL CHINESE MEDICINE 

Prof. lltou Hai-jun 

Director-General 
National Institute for the Control of Pharmaceutical and Biological Products 

A. Philosophical basis and historical review 
B. Drug quality control and supervision 
1. After the founding of new China, the institutions for drug administration and 

quality control were established to ensure the efficacy and safety of marketed 
pharmaceutical products and effective use of drugs as well. Since then, many rules and 
regulations have been formulated. On 20 September of 1984. the Drug Administration 

Act of the People's Republic of China was promulgated which marked a new stage of 
which our drug supervision and administration have been governed by means of 
legislation and also symboliz.ed that China has turned its way from only lab checking to 
total quality management in administration. 

In the last forty odd years, drug administration and drug quality control 

institutions in China have been expanded rapidly with drug administration agencies 
I and drug quality control institutes setting up wxler the Ministry of Health and 

provinc~ prefectural and county health bureaus for the law enforcement. supervision, 
management and quality checking etc .. There are over 3000 personnel engaged in the 
work of drug administration; 18,000 teclmical personnel working in more than 2000 

drug quality control institutes; and I 2,000 drug inspectors in the whole country. 
2. All links of total quality control 

The plan for the implementation of GMP was first announced in 1988 and revision 
was made in 1992 but so far the plan has not yet been fully implemented, only for those 
newly established pharmaceutical plants that need to be checked before the acceptance 
according to the GMP standard. Those outmoded pharmaceutical manufacturers should 
be transformed in line with GMP standard step by step. 
Before the products delivering from the phannaceutical plants, the department of 

quality control of the factory is responsible for controlling the quality of released 
products. As for the national control institutions will check the samples randomly 
collected from the market. 

Inspectors are responsible for the supervision of all links of production, circulation, 
and medical units. In addition, the repon system of sub-standard and counterfeit drugs 
has been set up. The national planned checking program for sampling of all circles are 
regularly conducted and the results broadcast on TV and published in news daily 
afterwards. 

A network for drug quality information has been established since the April of 
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1987. The data collected from all provincial Drug Control Institutes, health bureaus, 
circulation units, manufactures. and hospitals etc_are available through the computer 
network. The database including drug administration, drug testing results, adverse 

reaction reporting are analyzed so as to guide the decision-making process. 

C. Documentation for the application of new drugs 

Pursuant to Anicles 21 and 22 of the Drug Administration Law. on l July 1985. the 
Ministry of Health issued and implemented the regulation for the approval of new drugs. 

The "new drug" is referred to as drugs which have not been produced previously in 
China, or drugs for which a new indication, a change in the route of administration or a 
change of dosage form is to be adopted. Any unit or individual engaged in the 
development. production, distribution, prescription of new drugs must adhere to the 
provisions of the document. The regulation includes the general principles, 
classification of new drugs, research on new drugs. clinical trial on new drugs, approval 

and manufacturing of new drugs and several appendices which provide detailed 
information on the application form. list of documents required, and technical 
requirements of toxicological studies, clinical studies for new modem drugs, and new 
TCM drugs 

1. The classification of new TCM 
Based on the Amendment and Supplemelllal Regulation of Approval of New I 

TCM Drugs implemented l September 1992 , the new TCM drugs are classified under 
five categories 

2. Docwnentation to be submitted for new TCM 
The data of all research on new medicines should be provided including toxicity, 

pharmacological properties and clinical research. as well as a detailed documentation 
on the quality of the medicinal material and the pharmaceutical form. For the above

mentioned five categories, different requirements should be complied with for the 
medicinal materials as well a:s fur the pharmaceutical preparation. 

3. Preclinical studies 
a Research on pbarmacodynamic 
b. Research on general pharmacology 
c. Research on toxicity 
d. Research on quality standards 

4. Clinical studies 
Here it has to be difrerentiated between a clinical trial and a clinical verification. 

Clinical trials shall be conducted for new medicines of categories 1, 2 and 3, while 

clinical verifications shall be required fur new medicines of categories 4 and 5. Clinical 
trials are dhided into three phases while the clinical verification does not have phases. 
The purpose of a clinical trial phase l is to study the reaction and the tolerability of the 
human body to the new medicine and to find out the safe dosage. The purpose of phase 
II of a clinical trial is to get an evaluation of the curative effects of the new medicine 
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and its safety. The objective of the cliinical trial phase III is the further investigation of 
the safe use or effectiveness of the new medicine on the basis of the second phase. 

The clinical verification is applicable for new medicines in categories 4 and 5. The 
purpose is to observe their curative effects, the contra-indications and the precautions. 

Different groups for control and for romparison shall be used. 

5. Procedure and approval of new medicine 

a. Clinical application 
Applicants should submit an application for the clinical investigation of a particular 

new drug to the Bureau of Health of province, autonomous regions or municipalities 
accompanied with require informatilon and sample. 

For new drug of categories 1, 2, and 3 and narcotics, psychotropics, 

radiopharmaceuticals and contraceptives falling into categories 4 or 5, the Bureau of 
Health should give their preliminary opinion and submit the entire file to the Ministry of 
Health for final approval. 

An application for clinical investigation of new drugs of class 4 or 5 other than those 
mentioned above should be appro-..--ed by the Bureau of Health. 

b. Production application 

At the end of the clinical investigation of a new drug, the applicants should 
submit an application for the production of that drug to the Bureau of Health where 
the applicant is located, accompanied with the requisite information and sample; no 
objection is raised, the Bureau of Health should present all the data to the Ministry of 
Health for trial approval. 

A new drug certificate and a file number of approval will be issued if the 
application has been approved. 

New drug s of categories 1 and 2 should be produced on an experimental scale 
for two years innnediately ofien their approval. The experimental products are 
restricted to the use by medical units and retailed by provinciaL autonomous regional 
or municipal new drug and especial pharmaceutical shore only. 

D. Pharmacopoeia of the People Republic of China. 

1 . Monographs 

The 1995 edition of the pharmacopoeia (Volume I) contained 922 monographs of 

Chinese Materia Medica, including 522 monographs of crude drugs( including 

preparations of single ingredient, oils and single processed samples ), 16 new 

admissions compared with 1990 edition, 400 monographs of Chinese patent 

preparations, 126 new admissions compared with l 990edition, totally amounted to J 42 
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new admissions. 

2. Revision Item of Specification 

The main re,ision and addition item of specification of Chinese Materia Medica in the 

1995 edition of the pharmacopoeia is microscopically identification, TLC identification 

and assay. It contained: 537 monographs of drug substances and articles, for the 

microscopically identification, including 75 new admissions; 40 I monographs of drugs 

substances and articles for the TLC identification, including 240 new admissions; 156 

monographs of drug substances and articles for the assay, including 50 new admissions. 

3. General monograph in the appendix 

The 1995 edition of the pharmacopoeia contained 81 appendices including 21 

of general rule of preparation, 3 new admissions of distillate of medicinal herbs, 

suppositories, tea preparations. Special testing method, reagents, test solutions, totally 

amount to 60 item, with adding to testing method for ashes, rancidity, time limit for 

disintegration, time limit for meh, limit of content variation, limit of microbial content. 

Other general rule for preparations and si>ecial testing method w-ere modified. 

E. General Guideline for the Standardmtion of Chinese Materia 

Medica 

1. Quality issue of Chinese crude drug (including processes crud drug) 

The origin of medicinal plant, animal or mineral 

The part used for pharmaceutical purpose 

The appropriate season for collection 

The processing method of crude drugs 

Storage and transportation 

2. Description and Action of crude drugs 

3. Determination of total ash ,water and Acid-insoluble ash. 

4. Determination of ethanol-soluble or ether-soluble extractives 

5. Compound and single ingredient identification and determination 

Such as: Volatile oil , Flavonoids , Alkaloids , Saponins etc. 

Methods: HPLC, TLC, GC, etc. 

6. Impurities 

Pesticide residue Such as: organic chlorine or phosphorus 
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Test of heavy metal 

Such as: Arsenic, Mercury, Plumbum, Cadmium, Cuprum. etc. 

Measurement of radioactive substance 

Microbiological determination 

Such as: Aflatoxin, Bacteria etc. 

1.2. The quality issue of Chinese patent preparation 

1.2.1. The quality control of material. excipients and additiYes used in 
preparation. 

1.2.2 the selection of the suitable dosage form and production technology 

Such as: Tablets. Capsules. Mixtures. Granules, Injections etc. 

Manufacture must be in comply with GMP or GNP (Good Natural Practice) 

1.2.3 Test and determination 

a. Description 

such as: form (appearance or shape). size, color, odor and taste 

b. Identification 

Specificity, accuracy and sensitivity must be considered. 

( 1) Microscopically identification 

(2) Chemical method (identification) 

(3) Chromatography (TLC, GC, HPLC etc.) 

c. Test 

( 1) Lose on drying, total ash, disintegration test, size of granules, 

uniformity, dispensability. ethanol content 

(2) Toxic component 

Such as: brucine, aconitine and heavy metal(such as: As, 

Hg, Cu, Pb. Cd etc. 

(3) Pesticide residue and microbial contamination. 

d. Assay 

content of active or single representative composition or some chemical 

composition or total composition 
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STUDY AND RESEARCH APPROACHES RELATING 
TO THE USE OF MEDICINAL PLANT 

Fang Qi-Cheng 

(Institute of Materia Medica, Chinese Academy of Medical Sciences 
and Peking Union Medical College, Beijing 100050, China) 

Medicinal plant is a great treasure house for the development of new drugs. 
Several examples of new drug development from medicinal plant constituents will 
be discussed. 

1. AnisodamineU-41 from Anisodus tanguticus used as an emergency measure 
for septic shock; 

H3C 
' 

HOR ~ 
0 ·P-i-Q 

CH20H 

Anisodamine 

2. Total isoflavones from Pueraria lobata [5-7] for the treatment of hypertension 
symptoms; 

Daidzein 
Daidzin 
Puerarin 

R1 

Daidzein-4', 7-diglucoside 

0 

R1=Rz=R3=H 
R1=R3=H Rz=glucopyranose 
R1=R3=H Ri =glucopyranose 
Ri=H R1=R3=glucopyranose 

3. New antimalarial drugs developed from Qinghaosu(Artemisinin) [8-9] of 
Artemisia annua Linn.; 

/ - 1 -



0 

Qinhaosu 
OR 

Artemether R=CH3 
Arteether R=C21-fs 

4. DDB(dimethyl dibenzocarboxylate) [10-14] for the treatment of chronic 
hepatitis developed from Schisandrin C of Schisandra chinensis (Turcz.) Baill. 

OCH3 

0 

\ 
OCH3 

Schisandrin C Dimethyl dibenzocarboxylate, DDB 

5. Drug for anti-gastric ulcer - a synthetic compound, sopharcone [15-16] 
developed from sophoradin of Sophora substrata ; 

1 
0 

HOOCC~O 0 

Sophoradin Sopharcone 

6. Anti-allergy drugs developed from medicinal plant constituents 
(1) Tranilast£17] is a simple derivative of cinnamic acid which is said to be 

designed from the feruloyl glucose, a constituent of Nandina domestica ; 
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Tranilast 

(2) Amlexanox [18-21] is a multi-functional anti-allergy drug which is claimed 
to be designed from the structure of baicalein, an anti-allergy flavonoid of 
Scutellaria baicalensis used in traditional Chinese medicine; 

HO 

HO 

Baicalein 

7. Anti-cancer drugs 

0 

Amlexanox 

COOH 

The most well known medicinal drug of plant origin used clinically are anti
cancer dru~: 

(1) VinorelbineC22-25] is a semi-synthetic 5'nor-vinca-alkaloid developed from 
vinca-alkaloid of Vinca minor ; 

COOCHa 

Vinblastine CID COOCH3 CXXX::H3 
Vincristine CHO COOCH3 OCOCH3 

Vindesine rn3 CONH2 OH 

-3-

cooc~ 

Vinorelbine 



(2) Etoposide[26-29], a glycoside derivative of podophylotoxin from 
Podophyllum emodii; • 

H 

H3C~O 
OH 

o---~~-

HO._..~~ 0 

0 
OH 

<a 0 

<a 

Podophylotoxin Etoposide 

(3) Harringtonine and homoharringtonineC30] from Cephalotaxus mannii 
Hook. f.; 

Harringtonine n=2 
Homoharringtonine n=3 

(4)NorcantharidiumC3I-33], a derivative of cantharidium of Mylabris phalerata 
Pall. It is a medicinal insect used in traditional Chinese medicine; 

0 

0 

Cantharidium 
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(5) Taxol(paclitaxel)[34-35] from Taxus brevifolia. is regarded as one of the 
three main achievements in anticancer drug research in l 990's in the world. 
Taxotere is a taxol analogue develope4 by semi-synthetic method; 

0 

R~N1H 0 

FhMou ... 
OH 

Taxol 
Taxotere 

HO ~ £ 
BzO AcO · 

R1=Ph R1=Ac 
Rl=t-BuO R1=H 

( 6)1rinoteca [36-37] developed from camptothecin of Camptotheca acuminata 
Decsne .. 

Camptothecin Irinoteca 

In addition, two commonly used methods for the separation of plant constituents 
" centrifugal thin-layer chromatography and high speed countercurrent 
chromatography"[38-40J, will be introduced. 
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Developing countries are endowed with vast resources of aromatic plants which have been used 
by the people for centuries as food, health care products, flavours and fragrances. Apart from the 
traditional ways of using these plants, many are exported to industrialized countries as raw materials 
for drugs, fragrances and flavours. The value-added products are then imported costing the countries 
several times more than the original revenue gained from exporting the raw materials. The actual value 
of these resources has not been retained in many countries for want of know how and trained 
manpower. Only a few developing countries are producing essential oils and even some of these 
countries are unable to produce the quality required to be competitive in the world market.Up to now 
small scale processing of aromatic plants in rural- areas whereby more economic benefits could be 
directed to the rural poor has been neglected for various reasons such as lack of financial 
resources.entrepreneurial capabilities and the low priority given by the governments. 

With a few exceptions, harvesting aromatic plants in developing countries for both local use and 
export has been from natural wild resources. As a result many plant species have been lost and some 
are in danger of extinction. It has also caused biodiversity conservation problems. It is therefore vital 
that systematic cultivation of these plants be introduced in order to conserve biodiversity and protect 
endangered species. 

Systematic cultivation of this type of plants could only be initiated if there is a continuous 
demand for the raw materials. Hence small scale processing units too have to be established in order 
the farmer is assured of a market for the raw material. Thus cultivation and processing should be 
started simultaneously in rural areas. 

There is a growing demand in industriatized countries for natural products in place of synthetic 
compounds not only as food and medicine but for other consumer products as wen. Use of essential 
oils in aromatherapy is increasing, creating a demand for exotic oils. The oils produced from organically 
grown plants without the use of synthetic fertiRzers, pesticides or other chemicals, trade at premium 
prices sometimes 3 to 5 times the price of conventional oils. 

Today the promotion and development of processing of essential oits have gained momentum 
due to certain ground 1ea:fities: 

Green consumerism and the current resurgence on the use of "Naturals· in developed 
countries. 

Free market economy bringing in more openness and expanding markets and demand 
for new resources, materials and products. 

A growing acceptability of the social responsibility of minimizing socio-economic 
inequalities in favour of rural people. 

Poor economic conditions in developing countries restricting import thereby placing 
increasing reliance on substitutes using indigenous plant resources. 

Increasing awareness regarding biodiversity conservation and therefore sustainable and 
protective use of plant resources. 

The development of the essential oils industry is therefore important to many developing 
countries which have rich resources of raw materials and the cffmatic concfrtions for the initiation of 
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cropwise cuttrvation programmes. Though a lot of research has gone into synthetic substitutes for 
essential oils. :he demand for natural oils has not declined. Hence the production of essential oils could 
still be a gooa source of foreign exchange revenue for developing countries 

Of course the cost of production of the various products will vary according to the raw materials, 
facilities for processing and labour and energy costs. Their production on a large industrial scale may 
require significant variations in the technologies used In case of rural small scale processing these 
technologies have to be adapted to suit the existing situation at field level. 

Synthetic substitutes have been produced from petrochemicals to compete with plant products 
such as resins. aroma chemicals, phytochernicals, rubber, leather etc. In the case of essential oils and 
flavours, real substitutes having all aroma characteristics of the natural products have not been fully 
accomplished. Nevertheless, the low cost of these synthetics and certain improvements on the natural, 
have affected the production and sale of essential oils Synthetic chemicals have won a major share 
of the aroma chemicals market. Back to nature movement has revived the interest on natural products. 

-- This trend is good for the developing countries who are endowed with vast resources of aromatic plants. 

Although products could be developed, the viability of any industry small, medium or large will 
depend on the marketability of the products. Information on market prices and demand is difficult to 
get in view of the protective nature and limitations of the market. Furthermore, the market is 
characterized by price fluctuations and high competition and substitute synthetic products. As such in 
the first instance, it may be useful to conduct market studies on local and national demand rather than 
the export potential. In developing countries, essential oils can be produced for import substitution 
resulting in saving the much limited foreign exchange. It is also necessary to encourage the 
development of local secondary processing and user industries. 

The lack of information on the social and economic benefits to be derived from the industrial 
utilization of aromatic plants has been a major factor impeding the development of the essential oils 
industry in the developing countries. Except for the use of these plants for domestic purposes, not 
much information was available on the market potential and trading possibilities. As a result. the real 
potential of these plants was not known to the governments or entrepreneurs. 

The entry into world markets depends not only on the demand but on the competitive price of 
production, quality and the ability to provide the quantities required by the purchaser. The bottleneck 
in many developing countries has been the lack of sufficient raw materials to supply the ordered 
quantities. The expansion of the resource base is -:::-er;?f'.J~e essential which may in certain instances 
mean large scale cultivations. 

T'"Je susrainaole aevelcpment of mcr;.;stries oase-:: JG ptams requires multl-disciplinary activities 
and close collaboration between scientists, government officials, NGO's and international organizations. 
Such efforts have not received much attention resultin~ i:- 11e slow development of the economic uses 
of the renewabie resources Hence it is important that rrc~ action oriented plans are initiated to exploit 
the full potential of these resources, beanng in mind tne conservation issues such that real rural 
household incomes and national economies could be augmented. 

Furthermore inventories on the types of useful plants and their abundance are not available for 
assessing the possibilities for their industrial utilization. Hence there is an urgent necessity to collate 
information on resource availability, and process technologies. in order to prepare country specific 
development programmes 

INPUTS REQUIRED 

Inputs for the commercial production of essential oils should include development or transfer 
of agro-technology, post-harvest technology and process technology, quality assessment, marketing. 
training and export promotion. 



3 

AGROTECHNOLOGY 

The demands of the majority of the people in developing countries for essential oils have been 
met by indiscriminate harvesting of spontaneous flora including those in forests. As a result many plant 
species have been lost and some are in danger of extinction. It has also caused biodiversity 
conservation problems 

It is therefore necessary to initiate systematic cultivation of aromatic plants in order to conserve 
biodiversity and protect endangered species. Systematic cultivation of this type of plants could only be 
promoted if there is a continuous demand for the raw materials Hence small scale processing units 
too have to be established in order the farmer is assured of the sale of raw material. Thus cultivation 
and processing should be started simultaneously in rural areas. 

In order to initiate systematic cultivation of aromatic plants high yielding varieties have to be 
selected. In the case of wild plants, domestication of them would require careful development work. 
Sometimes high yielding varieties have also to be developed by selective breeding or clonal 
micropropagation. The selected propagation materials have to be distributed to the farmers either 
through seed banks or nurseries. Systematic cultivation of many aromatic plants needs specific cultural 
practices and agronomical requirements. These are species specific and are not only dependent on 
soil, water and climatic conditions. Hence research and development work has to be done to formulate 
Good Agricultural Practices which should include proper cultivation techniques, harvesting methods 
safe use of fertilisers and pesticides, and waste disposal. 

Taking into consideration the requirements of the plants selected, an agrotechnological package 
has to be developed to suit the infrastructural facilities available. 

Research and Development work has also to be carried out in the following areas: 

i) Optimization of agronomical conditions for cultivation 
ii) Training in safe fertilizer and pesticide use 
iii) Development of fast growing varieties 
iv) Development of disease-resistant varieties 
v) Determination of maturity and time of harvesting 
vi) Number of economically viable harvests 
vii) Methods of harvesting 

Decisions on a limited scale of exploitation of aromatic plants from wild sources have to be 
::;asec on dCt-urate inventories about the kTnds of ptant resources. aounoarice ana the feasibility of 
harvesting wrthout damage to the ecosystem. In case potential candidates identified are not abundantly 
available, cultivation of them through agroforestry and community forestry programmes will have to be 
initiated. -_In this regard. development of industries based on aromatic plants can be included as a 
priority area as niche markets for these are already available 

Good Agricultural Practices (GAP) 

Systematic cultivation of many aromatic plants needs specific cultural practices and agronomical 
requirements. These are species specific and are not only dependent on soil, water and climatic 
conditions. Hence research and development work has to be done to formulate Good Agricultural 
Practices which will include proper selection and identification, propagation methods, cultivation 
techniques including proper and safe use of fertilisers and pesticides, harvesting, step wise quality 
control of raw material up to processing stage, post harvest treatment, storage and safety. These 
aspects have to be incorporated into any package for the cultivation of aromatic plants. 

Sometimes it is necessary to introduce/promote the cultivation of a mixture of crops so that the 
farmers can be encouraged to cultivate. The crop mix should contain food and cash crops for short term 
benefits and trees of economic importance as long term strategies The cash crops should be carefully 
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selected on critena of known demand and possibly be of a non-perishable nature. Trees and 
undercover species to be selected can be aromatic plants yielding short and long term benefits. But 
such crops must be supported by creating a demand for the raw materials which means the 
establishment of small processing units. This will not only win the farmers confidence but result in some 
gaining entrepreneurship capabilities. Such activities have to be very carefully, planned as pilot projects 
taking into account many factors such as selection of plants, assessment of economic potential, simple 
technologies and sustainability. Farmers have to be trained and R & D work has to be carried out to 
develop the agronomical and technological inputs required. 

Organic Farming 

Organic farming is another practice that is gaining wide acceptance as world demand 
particularly in developed countries for organically grown crops is rapidly on the increase. Farmers have 
to be trained in all aspects of organic farming including obtaining certification from associations that do 
the monitoring starting from cultivation to final harvesting. As chemicals cannot be used as fertilizers 
and pest control agents, the cultivations are labour intensive requiring labour for weeding and other 
farming activities. Hence developing countries which have cheap labour and unpolluted land can opt 
for organic cultivation. Organic manure has to be prepared which leads to environment friendly methods 
of organic waste disposal. Organic farming will reduce environment pollution, toxic effects due to use 
of pesticides and minerals, and problems of biodiversity conservation. 

The trend for green products is also increasing and it is expected that some industrialized 
countries will insist on ecolabelling of products as a condition of import. This will mean that any oils 
produced have to be certified to ensure that no ecological damage whatsoever has been caused during 
production. 

PROCESS TECHNOLOGY 

The products that could be derived and the related processes are depicted in Figure 1. The 
methods used in the production of aromatic plants based products are: 

Steam Distillation 

Steam distrnation is the widely used technique in the extraction of essential oils. In this process 
steam is passed through the plant material whereby the constituents that are volatile in steam are 
carried along with the steam. Steam can be generated in a separate boiler or at the bottom of the still 
by direct heating. The advantage is that the volatile components are distilled at low temperatures than 
the boiling points of their indrvrdual constituents and that on condensing the oils being immiscible in 
water forms a seoarate layer thereby easing separation. Though the process sounds simple in theory, 
there are many variations of the actual commercial processing depending on the characteristics of the 
raw material and the final product in order to minimise the cosf of production and to obtain good quality 
oils. 

Solvent Extraction 

Some parts of plants that contain very minute amounts of essential oils such as flowers are 
extracted using low boiling solvents such as hexane, pentane or petroleum ether. These extracts will 
contain all material soluble in the solvent including the essential oil compounds. The process of 
separation of the essential oil needs an additional step of removal of the solvent in separate 
evaporator.This is an expensive step due to the cost of solvents and the cost of production will 
depend on the efficiency of the recovery of the solvent for re-use. Hence this process has to be done 
at a central facility using good manufacturing practices. The scale of production will determine the 
economy of the process. 

In case of many end uses such as for food and aroma therapy, only traces of the solvent could 
be left behind which necessitates vacuum distillation to remove these last traces. thus adding to the 
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costs. The residue after removal of the solvent is called a "concrete". The process of solvent extraction 
is therefore expensive and needs additional equipment and safeguards. The concrete contains the 
essential oils as well as other solvent soluble extractives which together give it a special value in 
perfumery 

Absolutes 

Certain finished perfumery products like colognes use the alcohol soluble fraction of concretes 
called "Absolutes". The concretes are mixed with alcohol and stirred vigorously to get all alcohol soluble 
compounds into solution. On cooling the mixture, alcohol insoluble compounds separate out at the 
bottom. The alcohol extract is filtered and the alcohol is evaporated to yield the absolute. In this case 
too a primary evaporator and a secondary evaporator are used. 

Ole ore sins 

The extraction of spices such as ginger, pepper, chillie, cardaroon using solvents and the 
removal of these solvents as in the case of concretes yields "oleoresins" which contain not only the 
essential oil compounds but other flavour principles of the spice such as pungency, waxes and other 
solvent soluble extractives. Oleoresins therefore are more representative of the spice than the essential 
oil obtained from it. The extraction process could be a continuous soxhlet extraction process or solvent 
percolation through a series of extractors. 

Expression 

Certain oils such as citrus oils can be extracted by simple expression. The technology for this 
type of extraction has been well developed such that both the juice and the oil could be obtained usin 
a single machine 

Enfleurage 

Production of some expensive essential oils from flowers such as jasmine is carried out by a 
process called Enfluerage. This is a technique by which the raw material is kept in contact with fat in 
order to get the fat saturated with the essential oil. The adsorbed oil is then extracted from the fat using 
ethanol. The ethanol is finally distilled off to yield the oil. This will contain all compounds that are 
adsorbed into the fat. 

DOWNSTREAM PROCESSING 

Essential oils could be further processed or rectified to add value. Rectification of essential oils 
is sometimes needed depending on their end uses.The main industrial uses of essential oils are given 

._ in Figure 2 Rectification usually done by a process of fractionation may consist of one or more of the 
following 

removal of moisture, colour and sediment 
removal of some compounds in order to improve the odour characteristics.and stability 
isolation of compounds that are highly valued 
enrichment of the oils by removing some unwanted fractions. 

This is done by a process of fractionation which could be carried out in some areas having large 
scale processing with back up from national research institutions who would carry out the analysis and 
develop the fractionation parameters. This needs more training and equipment and many not be 
possible in certain rural communities or with forest dwellers. It would be better to carry out the 
fractionation of oils at a central facility which can afford to invest the funds and personnel required for 
this activity. As a result of fractionation, pure isolates of added value such as citronella I and citral could 
be produced 
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Another stage in the development of the industry is the initiation of downstream processing of 
the oils to produce isolates which can be chemically modified to produce aroma chemicals. This is 
possible in countries producing large quantities of oils and where poor and cheap oils could be 
converted to other value added products. These products could also be used in the development of 
local perfumery industries. This would require the setting up of laboratories for compounding local 
perfumery formulations and testing them in various applications in cosmetics and toiletteries. The know 
how and the techniques for these activities can be transferred to local scientific personnel 

Essential oils are evaluated not only by their chemical and physical characteristics that are 
measurable but more importantly by their sensory characteristics. Hence the control of the quality of 
essential oils through sensory evaluation has also to be introduced to developing countries so that they 
could obtain the correct market prices. 

As for the small scale producers in rural areas, integration with central downstream processing 
factories in the country would be essential to have a regular market for the primary products. These 
factories will produce requirements for other industries such as cosmetics, detergent, paint, paper and 
pharmaceuticals and should be encouraged. This link between the downstream processing companies 
and consumer industries too should be strengthened so as to have a complete chain of operations from 
the farmer to the consumer as a viable alternative to export. 

The production of essential oils too has to be planned depending on the facilities available. The 
primary processing will require an energy source and a supply of water. Simple field distillation could 
be introduced in rural areas and the products be sold at the nearby towns or to central collecting stores. 
Mobile distillation units can be introduced if roads can be built for easy access to these areas. 

It is indeed therefor13 imperative that the industry particularly in the developing countries should 
be planned, and the technology purpose oriented and designed to suit the requirements. In many 
respects countries such as India and China have led the way in re-establishing this industry in their 
countries and also competing with industrialized countries in the processing of downstream products 
and even formulated fragrances and flavours. 

PILOT PLANT FACILITIES 

There has been considerable interest and research activity on potentially useful plants endemic 
to developing countries. Though a lot of time and money has been spent on strengthening institutions 
and training scientific staff, their work has not contributed much to industrial development. The new 
products or processes developed by these institutions have not been translated into industrial processes 
owing to the: 

Lack of team work requiring multidisciplinary cooperation 
lnabilrty to develop process parameters for large scale production and 
Inability to convince entrepreneurs or governments as to the feasibility and cost
effectiveness of production. 

This could be remedied by providing pilot plant processing facilities which require the services 
of many disciplines. Such a pilot plant will enable the R & D work to be upscaled to produce final 
products which could be market tested. University-industry links have thus to be strengthened. Any 
institution which wants to initiate downstream processing of medicinal plants should possess facilities 
for pilot scale production. 

The introduction of a polyvalent pilot-plant has been the most significant contribution of UNI DO 
to the development of the industrial utilization of medicinal and aromatic plants in developing countries 
The gap that prevented the transfer of processes and products developed on a laboratory/bench-scale 
to industry can be bridged by introducing pilot plant processing facilitites and multidisciplinary team 
work. Many research and development institutions in developing countries lacked the support of their 
engineering counterparts and most research therefore was confined to academic pursuits. If one is to 
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undertake commercial production of herbal medicines, the vital role played by chemical engineers in 
translating bench-scale findings to industrial-scale outputs through pilot-scale process parameter 
development has to be recognised. 

Having recognised the competence and facilities available in some developing countries to 
fabricate equipment. UNIDO has designed a polyvalent pilot plant incorporating improvements made 
to existing plants. The design includes all engineering drawings, together with specifications and bills 
of quantities, so that it can be fabricated in countries where the facilities for stainless steel welding are 
available. Sometimes the items such as standard pumps, control units and column-packing material 
have to be procured from outside. The design has just been published with the aim of enhancing self 
reliance and engineering capabilities in the local fabrication of equipment. 

This potyvalent pilot-plant (Figure 3) is characterized by simplicity of design, installation. 
operation, maintenance and repair. Some of its features are: 

Modular construction, wherever possible, so as to permit increase in capacity as well 
as function by duplicating or adding modules. One can add more unit operations or 
more sophisticated capabilities later. 

Parts of the plant can be independently operated so that simultaneous processing could 
be carried out, e.g. extraction at one end, production of solid extracts or oleoresins at 
the other. 

The pilot plant can be used for aqueous or solvent extraction, continuous extraction, 
preparation of solid extracts. oleoresins, distillation of essential oils and if needed, 
fractionation of essential oils and production of absolutes and concretes, and even 
processing of other economic plant-derived products. 

The scale of operation allows R & D work needed to transfer bench-scale processes 
to large enough scale to develop process parameters. This was the crucial step 
hindering the industrialization of research findings. 

It could be used to develop indigenous technologies and to adapt acquired technologies 
to the requirements of the recipient country. 

It can provide training for local personnel in the processing of medicinal plants, aromatic 
plants and spices. Other areas of training include plant operation, process control, 
quality assurance, trouble shooting. maintenance. repair and management. 

Standardized and optimized process control and measuring units, pumps and other 
ancillaries can be easily replaced. 

All plumbing and electrical wiring are kept simple and easily accessible. 

This plant hasto be introduced to R & D instiMes if they are to successfully develop products 
and transfe them to industries. These institutions could also solve any technological problems referred 
to them by the industries. 

New Technologies 

Improved methods for processing of aromatic plants and new techniques for quality assessment 
being developed regularly have to be introduced to developing countries if they are to forge ahead to 
keep up-with recent developments and new international requirements. One such method of recent 
development is Supercritical Fluid Extraction of natural products as an alternative for solvent extraction. 
It is now used both for processing of some pharmaceuticals and essential oils and for the removal of 
trace amounts of contaminant substances such as pesticides, toxins and surfactents. The use of 
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Supercritical Fluid Extraction as a means of sample preparation for analysis has received lot of attention 
during the last few years. Supercritical Fluid Chromatographic technique for analysis has also been 
developed. These technologies and methods have to be introduced to developing countries having the 
potential and infrastructure to absorb them. 

QUALITY ASSURANCE 

Quality has to be built into the whole process beginning from the selection of propagation 
material to the final product reaching the consumer. It is therefore a management system where all 
steps involved in the industrial utilization process have to be properly and strictly controlled to produce 
the desired quality products. The requirements for ISO 9000 certification have to be introduced and the 
personnel trained so that enterprises could introduce the proper systems needed for certification. 

The control of the quality of the raw materials, finished products and of processes is an absolute 
necessity, if one is to produce goods for world markets and human use. Monographs have to be 
prepared for each product to include all specifications developed. Modem analytical techniques have 
to be extensively used to develop identity and quality parameters. The machinery and processes used 
in industries have to be validated to comply with International Standards. 

It is imperative that the processed products comply with national and/or international 
specifications. There are International Standard Organisation Specifications (ISO)for most of. the 
essential oils. In addition, countries and buyers can have their own requirements. Hence the products 
could be tailor made to conform to the buyers requirements. Sometimes the requirements of the buyers 
are more stringent and specific, demanding the application of good manufacturing procedures. 

Associated with quality management is the compliance with current go9d manufacturing 
practices. WHO requirements of good manufacturing practices have to be introduced in every project 
as most developing countries fall very short of GMP. Without GMP products cannot be expected to be 
of required standards and quality. The concept of safety is almost non·existent in many developing 
countries. Safety requirements, with respect to buildings, machinery and staff have to be introduced 
and, ii possible, safety manuals have to be prepared in order to focus the attention of the management 
and staff on these issues. 

Stringent requirements are being introduced presently to safeguard the environment, to reduce 
pollution caused by use of synthetic chemicals, reduce health risks due to side effects of using synthetic 
materials and to conserve the biodiversity. Hence eco-audit procedures will be required for 
safeguarding environmental damage. Organic production will reduce the risks of contamination of 
products and the environment with synthetic chemicals.In fact ISO 14000 requirements may have to 
be met in the future if the buyers insist on ecolabelling. 

HUMAN RESOURCE DEVELOPMENT 

Many developing countries have a core of trained personnel in the fields of chemistry, biology, 
agriculture, pharmacology and p.harmacy: They lack such resources in chemical engineering and 
technology. This can be considered as a main constraint upon industrial development. Most of the 
agronomists are involved in the cultivation of cash crops and not of other useful plants. 

Human resources required for this specific area of industrial activity can be developed by conducting: 

Training abroad at appropriate institutions 
Training at site by international experts 
In service group training 
Tailor made group training colJfses on a interregional basis 
Workshops and seminars in specific areas 
Study tours and participation at international seminars/ congresses/ workshops and 
Provision of up-to-date know-how through books and journals 
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Training programmes have to be conducted to enhance the knowledge of farmers to introduce 
proper agricultural practices including post harvest treatment. Harvesting methods, protective and 
sustainable in the case of forest plants should also be introduced during training programmes 

Training of Women 

Many para-processing activities relating to industrial utilization of aromatic plants are labour 
intensive and therefore will generate employment particularly for women in rural areas. In order to seek 
their active and productive involvement, motivation seminars and training courses must be conducted. 
Training in entrepreneurship has also to be included to encourage women to participate in such 
activities. 

Management Training 

The viability and sustainability of industrial projects depends on good management practices. 
There is a dearth of resources in this area in developing countries. Furthermore as state and private 
sector institutions are involved, competitiveness has to be built into marketing strategies. The training 
in and involvement of management systems have been introduced into all projects. 

MARKETING 

Marketing is an unsurmountable problem besetting the development of the essential oils industry 
in developing countries as it is a function of two groups, the rich buyers and the helpless producers. 
The prices are dictated by the buyers who control the market. The poor producers have been let down 
many times that some have even given up processing oils in favour of other avenues to make a living. 
As a result, there could be the eventual disappearance of certain products from the markets. A case 
in point is the producers of Ylang Ylang 011 in the Indian Ocean Region countries who are abandoning 
this product in favour of other crops because of the unreliability and the low prices of the market. 

Marketability will be a crucial factor in determining the failure or success of industries. The 
mark.et outlets can be for local use and for export. As for local use, some products could reach the 
consumer directly while others have to be either further processed or used as additives in other 
industries. Hence user industries have to be promoted so that locally produced essential oils can be 
used to save foreign exchange needed for importation of such additives. Further processing to yield 
value added products will be limited by the local demand situation unless they could be produced at 
prices to be competitive in the world market. Even if the cost of production is low and quafrty of the 
products are good, substantial market promotion has to be undertaken in order to penetrate the world 
market. 

Market tie ups with progressive entrepreneurs from the developed world would be a convenient 
and a realistic option for securing markets for the finished products. Joint ventures or trade agreements 
could be initiated with companies that are expanding their production to meet the ever increasing 
demand for green products. 

Following activities can be undertaken to improve the market outlets: 

feasibility studies for new ventures in terms of investments, marketability, sustainability 
and economic viability and explore joint venture activities. 

Increasing awareness of the potential use of essential oils in other industries amongst 
entrepreneurs through work.shops, symposia and exhibitions. 

Trade promotion activities such as visits to brokers/buyers, participation in 1fade 
fairs. 
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RESEARCH AND DEVELOPMENT 

Industrial development has to be accompanied if not preceded by research and development 
Research and development is a tiigh cost investment that most of the developing countries cannot 
afford. Nevertheless, research in the area of chemistry and bioactivity of indigenous flora of developing 
countries has been ongoing for quite sometime. These efforts have been funded through bilateral aid 
or non-governmental donor organisations. A systematic and a concerted approach to this activity has 
not been maintained for want of sophisticated equipment and high-cost chemicals. Moreover, these 
attempts have been mainly academic pursuits. The concept of applied research in the industrial use 
of plants has not received much attention. In other words, the contribution of this type of industry-related 
research in their own countries has been negligible. 

Many countries have established research centres for the development of many food crops and 
cash crops but neglected developmental work on useful non-wood forest products such as essential 
oils. Even scientists have not given much attention to these products of commercial value except for 
those to be used for curative purposes. Hence most of the R & D work has been concentrated on the 
development of new drugs which requires large sums of money, long periods of research and 
sophisticated equipment and facilities, most of which are not available in developing countries. 

Already many countries are exporting aromatic plants as raw materials to industrialized 
countries for processing. The income so obtained is very low and some value addition or even the 
finished product itself could be made at the local level in order to retain more value of the resources 
in the countries of origin. The secondary processing activities require a considerable effort in R & D 
which has to be carried out by already established research institutes and Universities. Sometimes 
these institutions may have to be strengthened to undertake such R & D work on essential oils. One 
of the constraints in this regard is the motivation of the scientific personnel who are bent on academic 
research and publications. Increase of awareness of the usefulness of applied research to the country 
and some incentives for such work could help in getting the scientists involved in R & D work directed 
at value addition to raw materials. 

Any threat from synthetic products should be taken as a challenge and has to be combatted 
by vigorous R & D work to improve the economic competitiveness of the product. In the essential oil 
industry where the survival of many essential oils and flavour industries is largely due to the intensive 
research on breeding new and better oil yielding varieties, improvements on agrotechnology and post 
harvest technology, by-product utilization, value added product development, new formulations resulting 
in improving their competitiveness vis a vis synthetic substitutes. 

Research work should encompass all activities ranging from the development of superior 
propagation materials, agrotechnology, low cost and efficient process technologies to improve quality 
and yield, quality specifications, new formulation, new products and market strategies~_ 

In the area of essential oils, research has to be focused on quality improvement via secondary 
processing and on the production of aroma chemicals 

Advances in genetic engineering and transgenic manipulations which contribute to development 
of high yielding and disease resistant clones can be transferred to the developing countries. These 
could easily be used to produce propagation material leading to improved yields and low costs of 
production. 

INDUSTRIAL INFORMATION 

Large volumes of literature are available on the chemistry of aromatic plants in various regions 
of the world. These focus mainly on research. There is very little authentic information on the extent 
of their use nor on world market trends. Agronomical data on industrially useful plants are rather scanty 
as compared to those on other agricultural cash crops. Many developing countries lack the resources 
to subscribe to research journals or acquire access to data bases The few data bases which offer a 
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free service are now finding it difficult to continue the free service. Moreover, the data required by the 
scientific personnel in developing countries with respect to technologies and methods used for 
processing and formulation of useful plants are not readily available in the literature nor in the data 
bases 

Having recognized the lack of access to and non-availability of information on industrial use of 
aromatic plants, UNIDO has played a small but a significant role in trying to fill this gap by publishing 
a manual on the essential oil industry and some proceedings of workshops so that the know how can 
be disseminated to a larger clientele. In addition, one can have access to the large number of technical 
reports submitted by consultants who assisted in the development of activities in very specific areas of 
the plant based industries. 

National data bases 

In view of the greater demand for information on traditional uses and proper identification of 
plants used in developing countries and the tremendous volume of information presently being 
generated, a user friendly information storage and retrieval system will be of considerable importance 

A national data base should be established to provide: 

list of plants 
distribution and availability 
traditional uses 
information on Research conducted in the country 
bibliographies and research publications 
Research Institutes carrying out projects 1 

results of scientific researchers including scientific data. 
formulations in use 
users of plant preparations 
trade and marketing aspects 

EXPORT PROMOTION 

Assistance required to promote the export of aromatic plant based products produced in the 
developing countries include expert advice on the assessment of market data. demand and supply 
situation. price trends, most feasible types and qualities of essential oils, that could be marketed. 
identification of different marketing arrangements and important trading houses. and introduction of 
short-and long-term strategies for export promotion 

Another approach entails getting the developing country companies to exhibit their products at 
trade fairs in developed countries in order to negotiate trade agreements and joint venture activities 

INTERNATIONAL COOPERATION 

Interregional cooperation can be initiated by holding seminars and workshops in developing 
countries to which participants from developed countries are also invited. These result in an exchange 
of know-how and the development of collaborative programmes. Some of these institutions provide 
training for scientists from other developing countries. Interregional activities should be encouraged 
so as to develop more South-South and North-South cooperation. The establishment of Regional 
Centres specializing in industrial activities relating to aromatic plants should be initiated. 

CONTRIBUTION OF UNIDO 

In accordance with its mandate to promote and accelerate the industrialization of developing 
countries and to increase the share of the developing countries in the total world industrial production. 
UNIDO pioneered an integrated action oriented programme for the systematic exploitation of medicinal 
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and aromatic plants resources for the benefit of the populace of developing countries. UNI DO initiated 
these programmes nearly two decades ago and has since improved and extended its activities in the 
field. 

The main contribution of UNIDO to this process has been to build up technological and scientific 
personnel capable of sustaining, improving and developing the industrial utilization of medicinal and 
aromatic plants in the developing countries. Foci for activities in all areas ranging from cultivation to 
marketing have been created. lr]teraction and cooperation between research institutes and industry 
have been initiated, as a result of which research activity has increased as their findings are being 
translated into practical realities for the benefit of the society at large. 

Technical assistance has been provided to rectify one or many of the constraints depending on 
the country situation and assistance requested. Furthermore. new crops have been introduced as 
required. As for technology development, UNIDO has secured improvements in distillation methods, 
including improved stills both for field and centralized processing and given assistance in the fabrication 
of equipment to suit specific requirements of the oils to be distilled. It has introduced quality 
assessment of the raw materials, processes and finished products. Fractionation of essential oils has 
also been introduced using the pofyvalent processing plant. UNIDO has also supplied pilot-scale 
processing equ_ipment, analytical equipment and some agronomical instruments, chemicals and books. 
Training has been provided to local staff in cultivation, post-harvest treatment, processing, analysis, 
packing and marketing, both locally and abroad. Reference standards, standard analytical profiles and 
journals have been provided. Where appropriate, technologies for the production of oleoresins, aroma 
chemicals and fragrance substances have been provided. Perfume blending has been introduced as 
a third stage of development.This has resulted in the establishment of local cosmetic industries. 

Systema~ic crop-wise cultivation has led to environmental conservation the and protection of 
some endangered plant species. Para-processing activities have created employment opportunities for 
the rural poor, in particular women. Processing using clean and pollution free technologies have been 
introduced. 

Above all, research and development capabilities, including human resources in developing 
countries have been greatly enhanced so as to ensure the growth of industries based on aromatic 
plants. 

REQUIREMENTS FOR PLANT BASED INDUSTRIES 

Major requirements for establishing aromatic plant based industries in developing countries can be 
listed as follows: 

Availability of natural forest resources capable of being sustainably harvested. 
Initiation of systematic cultivation programmes. 
Selection of plants for processing based on facilities available and the marketability. 
Fabrication or procurement of equipment, provision of required services (water, energy, 
chemicals etc.) . 
Transfer of know how on agronomical practices, harvesting and post harvest treatment. 
Training in methods of processing and quality control. 
Actual processing with assistance from experts (local or international) and NGO's and 
international agencies. 
Packaging and storage of finished products. 
Marketing outlets (local or export). International agencies should provide assistance in 
this area. In some cases the primary processed product could be used as a raw 
material for downstream processing such as production of aroma chemicals, isolates, 
flavours, perfumes, extraction of pure chemicals. and other consumer products. 
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The following aspects have to be taken into consideration in designing country specific 
programmes for implementation: 

suitability of climatic and soil conditions. 
availability of raw materials. 
economic benefit, if any, from export as well as import substitution. 
factors that hinder systematic cultivation and industrial production 
appropriate technologies that could be absorbed. 
prospects for regional, interregional and global cooperation 
inter-agency cooperation and collaboration 
other issues such as conservation, energy, employment generation and involvement of 
women. 

A scheme for the establishment of processing industries based on plants is given in Figure. 4. 
It must be emphasised that the proper coordination of the multidisciplinary activities needed is vital for 
the success of industries venturing into this field. --

CONCLUSIONS 

The development of any industrial processing activity has to be linked to the specific needs, 
socio-cultural background, resource potential and the technological capabilities of each country. 
Consequently, any integrated development approach adopted has to exploit the full potential of this 
resource by providing a proper scientific, technological, economic and an industrial base. 

Main factors impeding the development of essential oil industries in developing countries are 
the lack of: 

Awareness on economic benefits 
Information on resource availability 
Equipment and focused R & D work 
Technology and trained man power 
Recognition by governments 
Financial support, credit facilties and incentives 
Multidisciplinary team work 
Market contacts 

Developing countries including those which are producing plant based products have to 
overcome many constraints to be competitive in the world market. Some of the problems associated 
with these industries in developing countries are: 

Absence of inventories on the useful plants and their abundance 
Poor agricultural practices 
Poor harvesting 0ndiscriminate) and post harvest treatment practices 
Lack of research on development of high yielding varieties, domestication etc 
Poor propagation methods 
Inefficient processing techniques leading to low yields and poor quality products 
Poor quality control procedures 
High energy losses during processing 
Lack of current good manufacturing practices 
Lack of R & D on product and process development 
Difficulties in marketing 
Lack of facilities to fabricate equipment locally 
Lack of access to latest technological and market information 

Hence they require technical assistance to overcome one or many of the above constraints 
impeding the development of essential oils and their derivatives. Lack of qualified man power and 
appropriate technologies can be considered as the major constraints. Besides, concepts of quality 
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assessment, good manufacturing practices and customer safety concerns have to be introduced More 
emphasis has to be laid and opportunities have to be provided for the transfer of research findings to 
the industry. Strengthening University-Industry links would assist in this regard. 

As for the small scale producers of rural areas, integration with central downstream processing 
factories in the country would be essential to have a regular market for the primary products. These 
factories will produce requirements for other industries such as cosmetics, detergent, paint, paper and 
pharmaceuticals and should be er;icouraged. This link of secondary product produce and consumer 
industries too should be strengthened so as to have a complete chain of operations from the farmer 
to the consumer as a viable atternative to export. 

Developing countries need to build up the technological and scientific capabilities to develop, 
and improve the production of essential oils for use in their countries and to conduct R&D to develop 
products for export thereby enabling countries to supply new markets which are being created as a 
result of consumer orientation of societies, increasing affluence and demand for green products 
Sustainable use of this renewable natural resource will not only contribute to rural industrial 
development and poverty alleviation but also to biodiversity and forest conservation. 



Extract: 

Infusion: 

Tincture: 

Spice/Herb 
Oleoresin: 

Essential Oil: 

Extra it 

Balsam: 

A concentrate of a dried less volatile aromatic plant part obtained by solvent extraction 
with a polar solvent. 

A hot extraction of either a plant part of its exudate with either water or an organic 
solvent. Infusions are not at all popular because it is difficult to control their chemical 
composition. ,. 

An alcoholic or aqueous alcoholic extract of a natural raw material in which the solvent 
is left in the extract as a diluent. Tinctures are used both in the fragrance and 
pharmaceutical industries. The amount of alcohol in the tincture, which ranges from 
20-95%, is standardized by the manufacturer. 

A solvent extract of a dried spice or herb which is virtually free from the extracting 
solvent. It is used exclusively by the food and pharmaceutical industries as a 
replacement of ground spices and spice tinctures. 

The isolated aromatic portion of a plant that is borne in that plant within distinctive oil 
cells. In some exceptional cases the essential oil is formed during processing. Most 
essential oils are isolated by either hydrodistillation or cold pressing. 

An alcoholic extract of a pommade produced by enfleurage. It is a tincture of a 
pommade. 

A natural exudate obtained from a shrub or a tree.- It is characterized by being rich in 
benzoic and cinnamic acids and their corresponding esters. 



Gum Resin: 

Oteoresin: 

Concrete: 

Absolute: 

Pommade: 

Resinoid: 

A natural exudate obtained from a tree or plant. It is comprised of gums and resins. 
If the gum resin source also contains an essential oil, it is called an oleo-gum-resin. 

The natural tree trunk or bark exudate which is extremely rich in an essential oil. 

An extract of fresh plant parts by the use of a hydrocarbon solvent. It is rich in 
hydrocarbon soluble material and devoid of water soluble components. It is generally 
a waxy semi-solid dark colored material free from the original solvent. 

A highly concentrated alcoholic extract of a concrete which contains only alcohol 
soluble materials. Its primary use is in alcoholic perfumes. It contains only a very low 
level of alcohol. 

The product of the enfleurage fat extraction of fresh flowers. 

A sotvent extract of a resin-rich containing natural exudate or dried plant material with 
a hydrocarbon solvent. Resinoids are generally viscous to semi-solid mixtures. They 
can be considered as being concretes of dried materials. 

·--
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What's in the Name? 

• Herbal medicines 

• Botanicals 

• Phytophannaceuticals 

• Traditional Chinese medicines (TCM) 

• Ayurvedi.cs 

• Complementary Alternative Medicine (CAM) 

Phytophannaceuticals should always contain the active principles together with 

coexisting materials from the source plant, these additional materials having a greater 

or lesser beneficial influence upon the activity of the drug. 

Signijicalft Consumu Interest Shift towards Namral Prodltct 

Consumer perceive modem health care to be ineffective, expensive, and 

having undesirable side effects. 

People today want to prolong their lives, protect their good health and promote 

a more active lifestyle. 

With more leisure, interests have turned toward health and fitness, preventive 

instead of cure. 

Consumers preferred "natural" products instead of synthetic "chemicals". 



Phytophannaeeuticals as "Nutritional Supplements" 

• Advantage 

• Easy access for consumers 

• Low cost 

• Disadvantage 

• No quality control 

• No proof of safety of efficacy 

• Problems in labeling 

Phytophanruaeeuticals as "Drugs" 

• Research: 

• Evaluation and validation; methodology and outcome measurement 

• Quality Assurance: 

• In process monitoring; source material 

• Clinical Trials: 

• Requirement and design 

Acne 

Alters Vaginal pH 

Analgesic 

Analgesic & Anesthetic 

Therapeutic Categories 

Analgesic & Anesthetic & Antipruritic 

Anorectic 

Antacid 

Anticholinergic 

Anti diarrheal 

Antifungal 

Antimicrobial 

. 
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Antipyretic 

Antirheumatic 

Antiseptic 

Antitussive 

Aphrodisiac 

Astringent 

Benign Prostatic Hypertrophy 

Boil Treatment 

Bronchodilator 

Bulk Laxative 

Cholecystokinetic 

Com & Callus Remover 

Corrective 

Counterirritant 

Dandruff 

Demulcent 

Diaper Rash 

Digestive Aid 

Diuretic 

Dysmenorrhea 

Emetic 

Expectorant 

External Analgesic 

Fever Blister 

Hair Grower 

Hyperosmotic Laxative 

Ingrown Toenail 

Insect Bite & Sting 

Menstrual 

Minimize inebriation 
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Minor Irritations 

Mucolytic Effects 

Nasal Decongestant 

Oral Muscosal Protectant 

Overindulgence Remedies 

Pediculicide 

Poison Ivy. Oak& Sumac 

Protectant ~ernal) 

Protectant (Internal) 

Saline Laxative 

Skin Protectant 

Sleep Aid 

Smoking Deterrent 

Stimulant 

Stimulant Laxative 

Sunscreen 

Toothache Relief 

Wart Remover 

Wound Healing 

Dosaeeforms 

HERBAL TEAS, HERBAL REMEDIES 

Herbal tea or infusion mixtures are mixtures of unground or suitably ground 

medicinal plants to which drug plant extracts, ethereal oils or medicinal substance can be 

added. 

Drug plants have to be suitably ground to the following particle sizes: 

Leaves, Bowers and herbs 500 mm 

Leaves, flowers and herbs with leaf veins more than 300 mm thick 3150 mm 

Fruits, seeds woods, barks, roots and rhizomes 3150 mm 

5 
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Infusion mixtures should be as homogeneous as possible. If they become slightly 

inhomogeneous they should be thoroughly mixed again in a suitable manner before being 

dispatched. 

STANDARDIZED DRUG POWDERS 

Accurate dosing of potent drugs requires the exact determination of their active 

substance content. Standardized powders are therefore used for dispensing and in 

pharmacies. 

DRUG EXTRACl'S 

Drug extracts are preparations obtained by euracting drugs of a certain particle 

size with suitable ~action agents (menstrua). The extract obtained after separation of 

the liquid from the drug residue is called a miscella. 

It may already represent the final liquid dosage form, e.g. as a so-called fluid 

extract, or be used as an intermediate product which is to be further processed as quickly 

as possible. 

3.1 Aqueous dnrg extracts 

Depending on the type of plant parts are used for the extract in the following 

degrees of comminution: 

Leaves, flowers and herbs shredded ( 4000 mm) 

Woods, barks and roots shredded (2800 mm) 

Fruits and seeds (2000 mm) 

Alkaloid.containing drugs powdered (710 mm) 

3.1.1 Deeoctiom 

The drug in the prescnbed commimution, is put into water at a temperature 

above 90°C. The container is suspended in a water-bath and maintained at this 

temperature for 30 min, with repeated stirring. The mixture is then strained while still 

hot. 

If the prescribed weight of the decoction is not attained after gentle 

expression of the drug residue, the required quantity ofboiling water is poured on to the 
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residue which is again gently expressed. This second extact 1s added to the main 

decoction to give to the prescribed weight. 

3.1.2 Infusions 

one part of drug m the prescribed comminution is kneaded several 

times in a mortar with 3-5 parts of water and left to stand for 15 min .. 

The rest of the boiling water is then poured on to the mixture, which is 

suspended in a container in a water-bath and kept for 5 min, with repeated stirring, at a 

temperature above 90°C. The mixture is covered and left to stand until cool. 

If the prescn'bed weight of infusion is not obtained after gentle expression of 

the drug residue, the required quantity of cold water is poured on to the residue which is 

gently squeezed out again. This second extract is added to the main infusion to make it up 

to the prescnbed weight. 

3.1.3 Macerates 

The drug, comminuted as prescribed, is left to stand, with occasional 

stirring, for 30 min after the required quantity of water has been poured on to it at room 

temperature. The extract is then strained and made up to the prescribed weight with the 

nnsmgs. 

3.1.4 Aqueous drug extracts prepared on industrial scale 

Water, if necessary mixed with lower alcohols, plays an increasingly 

important role as menstruum for the technical preparation of drug extracts, especially 

where the end-product is to be a dried extract wich is to be clearly soluble in water. 

Spray-drying has made it possible to obtain powders which are easily 

soluble in water. Aqueous miscellae (solution containing extracted substance), especially 

when they are prepared at a low temperature in order to preserve the active substances, 

contain numerous microorganisms such as bacteria, fungal moulds and 

yeasts, which contaminate the plant starting material. The miscellae also act as an 

excellent nutrient medium for the replication of the microorganism. 

3.2 Tinctures 

Tinctures are extracts from drug plants prepared with ethanol of varying 

concentration, ether, or mixtures of these, perhaps with certain additives, in such a way 
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that I part of drug is extracted with more than 2 parts. but at most 10 parts, of extraction 

liquid. 

Solutions of dried ex.tracts in ethanol of suitable concentration are also 

regarded as tinctures. 

3.3 Fluid atracts 

Fluid extracts, like tinctures, are liquid preparations, the difference being that 

they are more concentrated. 

3.4 Dry extracts 

Dry extracts are usually very hygroscopic, and should therefore be ground 

and mixed under conditions which exclude moisture as much as possible. intermediate and 

end-products must also be stored under dry conditions. 

Annealing or sealing of the products in .suitable moisture tight synthetic foils 

bas proved a good method for this. 

Pharmaceutical development 

Liqllid dose forms 

Liquid preparations may be solutions. emulsions or other colloidal preparations , 

or suspensions , in increasing order of 'particle size\ and may be intended for 

administration parenterally , orally or topically , including administration into body 

cavities. 

Semi-solid dose fomu 

The physi<:al forms of these products tend to be solutions or dispersions 

(analogous to liquid suspensions) of an active substance in a vehicle. 

Particle siz.e may need particular attention , to ensure correct dispersion 

properties, as well as to guard against posstble mechanical abrasion generated by large 

'gritty' particles. 

Many topical semi-solids are required to be sterile when they are intended for 

use in critical areas, such as the eye or wounds or large areas of broken .skin, 

especially in immunocompromised patients. 
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Even non-sterile semi-solids may require the inclusion of an anti -microbial 

preservative if intended for use on more than one occasion if they are aqueous based and 

are not self-preserving. 

Solid dose forms 

Homogeneity of the formulation, however, does become a major consideration in 

solid dose fonns, particularly where the active ingredient is present in lower concentration 

than the excipient~. Powders in dry mixes tend to segregate because of their different 

surface properties, crystallinity, particle size, etc. 

Controlled release preparations 

In certain preparations the release of the active substance from the dose 

has been altered compared with conventional release preparations in order to 

achieve some particular therapeutic goal. 

Such modifications may be carried out for a variety of purposes including 

prolonged effect, reduced frequency of dosing, reduction in toxic effects, or even a 

change in indications or an increase in activity. 

Solid dose oral preparations 

The classic example of such a product is the gastro-resistant ( enteric coated) 

preparation designed not to release the drug until the product has passed through the acid 

environment of the stomach and reached the small intestine. 

In the second case the rate of release of the active substance from the formulation 

is altered in order to meet the therapeutic target. 

Liquid preparations 

Liquid formulations for oral use have also been developed based on colloidal or 

particulate micropheres in an aqueous continuous phase. A number of liquid 

pharmaceutical formulations have been investigated based on liposomes. 



These are microscopic vesicles composed of bi-layered phospholipid membranes 

enclosing water, which can be used to entrap drug substances. 

Liposomes used for drug delivery range in diameter from 25 nm to several 

micrometres, and are usually suspended in an aqueous medium. 

Other dose forms 

• Jnjections and implants 

• Ocular preparations 

• Jnhalation therapy 

• Transdermal systems 

.. 

10 



11 

Multidisciplinary approach to dru2 development from medicinal ILlants 

I Selection and authe~ of plant specie!) 

- pure compound 
- crude extract 
-crude drug 

I 
I I 

- Pharmacological studies .. Chemieal studies on plant constituents 
- Bloscreenlng .. Standardisation of extracts 

I 
I 

f Toxicologicai studies I Selection of specific - Prefonnulation 
pharmacological action - Stability studies 

I 

. I 

I Cultivation of plant candidate 
I 

- Formulation studies on extracts into dosage form 
- Stability studies of the dosage form 

I I 
.. Clinical studies Phase I I Finat fonnulation I Analytical studies 
- Phannacokinetics studies on quantitative 

assessment of 
major Constituents 
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Flnal fonnulation 

Clinical studies Phase II nd Ill I Packaging design ( 

Pilot seal production 

Transferring technology to industry 

Be Materials 
The most important enzymes which break down substances for the production of 

drugs are: 

• Oxidases and peroxidases, which mainly oxidize phenols, unsaturated fatty acids, 

terpenesy etc. 

• Hydrolases, which cleaves esters and glycosides and break polysaccharides 

• Isomerases, which for example isomerize ergot alkaloids or other optically active 

substances 

There are two ways of protecting the drugs from the action of these enzymes: 

• Drying as rapidly as poSStl>le 

• Denaturing the enzymes 
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Problems in the production ot drugs of Pllarmacopoeia quality 

( 1) The drug is not as specified in the Pharmacopoeia because of deliberate or inadvertent 

substitution or adulteration. 

(2) The plant parts do not correspond to those sited i!l the Pharmacopoeia 

(3) The permitted level of ''foreign matter'' laid down in Pharmacopoeia has been 

exceeded. 

( 4) The maximum value of sulphate ash has not been adhered .to. 

(5) The minimum content requirements for certain constituents either cannot be ful:filled 

for one year at all or cannot be fulfilled for quantities sufficient to meet demand. 

(6) The drug has been rendered unfit for use through infestation or microbial spoilage. 

(7) Microorganism contamination is too high. 

(8) Pesticide or preservative residues exceed permitted levels. 

(9) The quantities of heavy metal residues are in exceed of those laid down for foodstuffs. 

(10) Economics and industrial factors, for example standards, or sociologicals problems 

especially in the countries where the drugs are produced, make it difficult to meet 

the demands of the Pharmacopoeia, particularly with regard to providing a 

continuous supply. 

(11) Legal regulations, e.g. the law on the import and export of wild animals and plants, 

caused almost insuperable difficulties when they are brought into force too quickly. 

Packaging materials 

General properties required for a possible suitable packaging material 

1. Economical or of a suitably low cost; 

2. Impermeable - e.g. as glass or metal or of acceptable permeability to moisture, 

gases, volatile solvents, etc.; 

3. Non-reactive - i.e. relatively inert - no extraction, exchange or interaction; 

4. Easy to manufacture in a wide range of shapes, preferably by a number of 

manufacturing processes; 

5. Easy to decorate and/or print, again by a range of processes; 

6. Good production line efficiency-performance, with the minimum of rejects or 
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wastage~ 

7. Effective ~ a pack (container and closure), i.e. easy to open and reclose and 

use if multidose; or open if single dose; whilst meeting any special requirements 

such as child resistance, tamper evidence/resistance, etc.; 

8. Easy to produce and maintain clean, etc. (i.e. low in particulates and 

bioburden); 

9. Prefer:ably readily available both in terms of source of supply for raw 

material ( s) and as a converted item component from several suppliers, although 

'just in time' (JIT) philosophies have created a trend towards single supply 

sources; 

10. Environmentally friendly or 'environmentally responsible'(very much subject to 

various interpretations); 

11. Able to optimise use of space when stacked (warehoused) or during 

transportation. 

Tmes of Paska@gg materjal! 

Glass in packaging 

Glass can be found as several variants : (Type n, treated soda glass (Type 

II) and soda glass (Type Ill) and non parenteral [NP]). 

Metals in packaging 

A variety of metals, including tin-plate (tin coated mild steel). tin-free steel, 

aluminiu~ aluminium alloys, etc., are widely used in packaging, being found as 

rigid containers, collapsible containers, aluminium foils (mainly used as a part of 

combination materials), metallised coatings, etc. 

Plastics in packaging 

There are five economical materials materials for rigid type containers -i.e. 

those based on polyethylene (PE), PP, polystyrene (PS), PVC and polyester 

(polyethylene, PET). 
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Elastomeric llUlterials (mainly used for closures) 

Etastomers can be found as a wide range of basic materials (i.e. natural 

rubber, synthetic polyisoprene, neoprene, nitrite, butyl, including bromo- and 

chlorobutyl, ethylene propylene diene modified [EPDM], and silicone elastomers, 

etc.) which are further extended by specific formulations. 

Ggmlized frodpctioa §!;bane 

Pre-processing 

• Washing 

• Particle size optimization 

• Moisture reduction 

• Refinement/concentration 

Solabiliz.ation 

• In.solubles removal 

• Product stabilization 

Primary cctradioft 

• Primary contamination (s) removal 

Plfrijication 

• Secondary contamination (s) removal 

• Decoloriz.ation 

• Concentration 

• Racemization 

Derivaat.Otion (optional) 

• Chemical modification 

Drying (optional) 

• Lyophilization I Spray drying 



Generalized Production Scheme 

[ Raw material 

I Crude Solubl~ Product I 

intermediate 

I ~urif1ed Bulk Product j 

' I P~rified Bulk Analog ] 

• 
[Final Product I 

Special Considerations for Manufacturing 

Raw material pre-treatment 

concentration and availability of actives 

Generation of hazardous wastes 

wastes with low solvent content 

16 



Low IUUllber of ll1lit operations 

less than 5% yield loss/operations 

minimum 60% yield, optimum 85% 

NatlU'e of prodilct 

thermal and chemical stability 

isomeric forms 

Worker safety 

cytotoxins 

allergens 

volatile solvents 

Ma1tll/actllring Efficiency 

Process Yield Loss 

§ Pre-processing 2 - 10 % 

§ Solubiliz.ation 5 - 50 % 

§ Primary extraction 5 - 20 % 

§ Purification 2 - 5 % 

§Drying 1-3 % 

TOTAL 15 - 88 % (40 % average) 

Purification Process 

Most purification processes use two or more chromatography methods 

Column chromatography choices: 

§ size exclusion 

§ ion exchange 

§ affinity interaction 

§ hydrophobic interaction 

§ reverse phase 

Considerations: 

§ Temperature 

§ Insolubility 

§ Chemical stability 

17 



§ Rigidity and physical reusability 

Major Cost factors in cGMP Manufacture of Plant Medicinals 

Raw materials (actives content < 0. I % ) 

Capital cost of chromatography equipment 

Capital and operational costs 

Environmental, Health and Safety 

§ Fire control 

§ worker exposure 

§ HV AC systems 

§ Air emissions and wastewater discharge 

§ Worker training 

§ Hazardous waste disposal 

§ cGMP docwnentation 

Quality assessment of botanicals 

B Assessment of crude plant material 

t General description of the plant 

t Part used 

t Production of crude drugs 

9Cultivation 

•Harvesting 

•Post-harvest handling 

8Packaging and storage 

t Quality specification 

9Quality specification 

9Chemical/chromatographic identification 

eF oreign organic matter limit 

eAsh content 

eAcid-insoluble ash content 

•water-soluble extractive 

18 



eAtcohol-soluble extractive 

• Quality specification 

•Moisture content 

eMain/active constituent content 

•Microbial limit 

9Pesticide residue limit 

eHeavy metal limit 

9Likely contaminants 

•Adulterants 

19 

• Assessment of finished product at intermediate stage of the manufacturing process 

Same as descnbed for finished products 

• Assessment of finished product 

t For tablets 

9weight variation 

•Disintegration time (not more than 30 minutes) 

e1dentifkation of preservatives and active ingredients 

•Determination of extractives in various solvents 

9Microbial limit 

eHeavy metals 

I For sohrtions 

epH 

• Identification of preservatives and active ingredients 

e Alcohol content (not more than IS percent) 

e Microbial limit 

e Sodium saccharin content (not more than allowable limit) 

t For infusion 

e Weight variation 

S Identification of preservatives and active ingredients 

e Determination of extractives in various solvents 

• Microbial limit 



e Heavy metals 

•Borax 
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t For sugar coated tablets Similar to tablets except for disintegration time which is not 

more than 1 hour 

ClumicaJ Stlllltlardi.r.ation Methods - Cllallenga 

• Complex and variable mixtures 

• Choice of compounds to quantitate 

• Difticuh sample prepara1ion 

• Lack of pure reference standards 

• Lack of methods with adequate tolerances by analytical chemistry standards 

O.emical Sta""1vlization Medwtls 

8TI.CIHPTLC 

.• HPLC 

•FI1R 
a.emicaJ Mtll'ken 

W Specifications for raw materials 

• Quality assurance in process control 

• Standardization of product 

• Obtain stability profiles 

• Single marker vs. '1ingerprint" 

Parameten of Assay ValidatU>n 

• Linearity 

• Limits of Quantitation and Detection 

•Precision 

• Robustness 

•Recovery 



Limits for microbial contamination 

• 6 types of non-sterile pharmaceutical preparations 

t Preparations for bums and severe ulcerations 

t Topical preparations for broken skins, abscess, lesions, and mucous membranes 

t Topical preparations for intact skin 

t Preparations for oral, rectal and transdermal use 

21 

Preparations of crude· drugs and mixtures of crude drugs for internal use, which 

will undergo a process for reduction of count before use 

t Other internally used preparations which contain whole or ground crude drugs 

Stability test 

~ The stability of the medicinal product should be determined by appropriate fingerprint 

chromatograms 

It must be shown that interactions between the active ingredients and the 

excipients in the finished product are unlikely to occur 

New FDA Policy? 

"A long history of safe use might provide sufficient safety information for 

products that are intended for short-term use. For some thing that's given only 

briefly ...... for short term, you may consider the history of exposure, if it can be 

documented recently, as relevant safety. However, (it is still) questionable whether a 

history of safe use would be adequate to support the safety of an ingredient intended for 

regular, long term use.,, 

'We don't have a rule that people who carry out trials have to be physicians. I 

don't see why someone with (an herbal) background couldn't carry out the trial. 

Someone who's experienced in (herbal) use, and believes that certain things are true is 

probably the best person to help design the trial. You can test Eastern philosophy in a 

Western controlled trial." 



Four FDA Policy Issues (1) 

•Question: 

22 

Will HPLC "fingerprints,, and markers support composition, uniformity and 

reproducibility of heterogeneous, multi-component products? 

•Answer: 

Yes, technology exists to assure batch to batch consistency with quality control and 

stability control via HPLC and other analytical techniques. 

Four 'FDA Policy Issues (2) 

• Question: 

Would FD A consider the efficacy of multi-component botanicals without requiring 

studies on the contribution of each ingredient to efficacy? 

8 Answer: 

Yes, based on the approval of IND's for botanical formulas of heterogeneous multi

component ingredients FD A now appears willing to evaluate these as single therapeutic 

entities. 

Four FDA Policy lssue.s (3) 

• Question: 

Can FDA be convinced to consider ''unevenful, long-term usage of botanicals by large 

numbers of humans" as an adequate predictor of safety in lieu of animal toxicological 

studies? 

B Answer: 

t Are two year studies in 100 animals as predictive of human safety as hundreds of 

year experience in lOOO's of human? 

Four FDA Policy Issues (4) 

8 Question: 

Would FDA consider long-term use combined with pilot clinical trials as sufficient to 

support the effectiveness of a botanical product? 

•Answer: 

A "general consensus" exits in support of the idea that smaller ')>ilot-type" clinical trials 

may be acceptable when accompanied by a large body of historical use data. 
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INTRODUCTION TO THE CHINESE MATERIA :MEDICA 

1. Chinese materia rnedica - traditional drugs, herbal drugs 

and minority drugs 

2. Books on Chinese materia medica - classical and comtemporary 

3. Some basic concepts in classical medical theories - some 

physiological concepts, standards of value and systems of 

corr es pond enc e 

l The classical pharmacology and pharmacological classifica

tion of drugs 

-. A comparison 'With the Occidental materia medica and concepts 

in classical pharmacology 

6. The prospect 

Chinese Materia Medica 

Chinese materia rnedica consists of the following 
component parts: 

- Traditional drugs - "Zhong-yao" 
More specifically, the term refers only to those 
items when used therapeutically according to the 
guidelines of traditional medicine. 

- Herbal drugs - "Cao-yao" 
This is a literal translation. But a more appropriate 
rendering would be folk drugs and it does not 
necessarily mean to be drugs of plant origin. 

They are usually more recent recognition, more 
often used singularly, and more specific to the 
treatment. They are candidates to the arrnamentariurn 
of traditional medicine. 

- :~inori t:.,.,~ d.r-_::::: -
Tne more i=i.pc~~.:.::~ ones are ~ongolian ai.1d Tibetian 
drugs. 



Chinese Materia Medica 

- The Encyclopoedia of Chinese Materia Medica 
(Zong-yao Da Ci-dian) published in 1977 records 
5,767 drugs of plant, animal and mineral origin. 
It is assumed that more than 80 per cent are 
derived from plants. 

- A recent survey (1) has identified 4,877 plant 
species with therapeutic value although only 
about 600 are in common usage. 

The current Chinese Pharmacopoeia (1977 ed.) is 
published in two volumes. Volume one devotes 
itself entirely to Chinese materia medica which 
carries 774 single entities and 270 compound 
formulations. 

Table 1 PLANT SPECIES WITH THERAPEUTIC VALUE 

Origin Number of plant species 

Thallophytes 

Bryophytes 

Pteridophytes 

Gymnosperms 

Angiosperms - Dicotyledones 

Monocotyledones 

Total 

230 

39 

382 

55 

3,495 

676 

4 ,877 

After Xiao ~eigen, in J.L.Beal and E.Reinhard(eds.): 

~atural Products as ~~edicinal Agents, p.355 



Table 3. cont'd 

Title 

(4) ~i~hi Zheng Lei 
Bei-ji Ben-cao 

(5) Ben-cao Cang-mu 

(6) Ben-cao Gang-mu 
Shi Yi 

Author /Compn ers 
(date of work) 

Tang Shen-wei 
(Ca.1086-1106 A.D.) 

Li Shi-zhen 
(1552-1578 A.D.) 

,Zhao Xue-min 
(1765 A.D.) 

Content 

The book was later submitted to the 
the throne and issued by the state 
as "Da-guan Ben-cao". A revised 
edition was issued in 1116 A.D. as 
11 7.hen-he Ben-cao". 32 volumes in 
all, it describes 1748 items of 
drugs. 

Published in 1596 after the death 
of the author. 52 volumes, describes 
1892 drugs, (1094 are plants, 444 
animals, and 275 minerals.) The 
drugs are classified into 16 groups 
comprising 62 sub-groups. With 11,096 
formulations. 

In 10 volumes, the book describes 
716 items which are not included in 
Ben-cao r,ang-mu with further 205 as 
appendices. 



Contemporary Books on Chinese Materia Medica 

and the Growth in Number of Drugs 

- The Chinese Pharmacopoeia: The pharmacopoeia was issued 
in two volumes in 1977 for the first time. Volume one 
devotes itself entirely to Chinese materia medica, 
describing 774 single entities of drugs and 270 compound 
formulations. 

- Zhong-yao Da Ci-dian or Encyclopaedia of Chinese Materia 
Medica: It is the most comprehensive compilation on 
Chinese cateria medica to date. Published in 1977 in 
two voluoes, it describes 5,767 drugs with drawings. 

- Zhong-yao Zhi or the Chinese Materia Medica: It is 
intended to be a standard handbook. Published from 
1959 onwards in four volumes describing 494 drugs 
in detai:. The first volume of a 2nd edition appeared 
in 1979 and it is to be completed in six volumes. 

The growth in number of drugs is momentary since the 
inception of this century. 
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3. Some basic concepts in classical medical theories 

- Basic concepts in Chinese classical medical 
theories 

- Some Physiological concepts 
I. Life constituents 

II. Orbisiconography 
III. The conduits 

- Basic standards of value and systems of 
correspondence 

- Homeostasis and drug action 

Basic Concepts in Chinese 

Classical Medical Theories 

- The first systematic account of Chinese classical 
medical theories appears in the Inner Classic of 
the Yellow Sovereign. 

Early concepts evolved in China bore amazing formal 
resemblance with those generated in other parts of 
the historical world. 

- However defective in textual transmission, Chinese 
medical theories were nevertheless further developed 
in contiguity along the original line. 

- What is signi£i,-'37't is t::tat:: ,;..,,-. :=::'=cretical aspect 
of Chinese l:leC.ic.ine has a 1..-ays (:;.e;::.::: ;.;,ept in close 
connection with the clinic2.l as~e..c.:: such as the 
observations mace du-ring di.agvuu~_;,_,s and treatment. 



Some Physiological Concepts 

I. Life Constituents 

Probably it is important to point out at the 
beginning that material terms used in the classics 
are not just physical entities of anatomy, but 
rather the substrata or carrier of physiological 
functions. For example, life constituents are 
described as: Vital Essence and Spirit, Vital Energy 
and Blood, Humors and Fluid (Jing, Shen, Qi, Xie, Jing, 
Yie). It is obvious that they can not be given a 
mere biochemical definition. 

Some Physiological Concepts 

II. Orbisiconography 

The classical understanding of body's interior 
-Zhang-xiang, or literally "Internal-organic Pattern", 
is not the equivalent of anatomy. Likewise, it can 
only be understood in physiological terms, as the 
interplay of a number of functional systems. The 
term "Orbisiconography" has recently been proposed 
for the purpose (2). According to classical explaination, 
the Orbs of five viscera are considered to be associated 
with the storage of life constituents whilst the Orbs 
of six bowels are with the digestion and transport 
of nutrients. 



The 

The 

Table 4. THE ORBISICONOGRAPHY 

five viscera (Yin Orbs) : 

Xin heart 

Gan liver 

Pi spleen 

Fei lung 

Shen kidney 

(Xin-bao pericardium = 

si..x i..lL'Wr= 1 5 (Yang Orbs) : 

D~ 7 l lb ladder 

Wei stomach 

Da-chang 
large 

intestine 

small 
Xiao-chang intestine 

Pang-huang 

San-j iao 

urinary 
bladder 

= 
== 

the car dial Orb 

the hepatic Orb 

the splenic Orb 

the pulmonic Orb 

the renal Orb 

the pericardial Orb) 

the Orb·of gallbladder 

the Orb of stomach 
the Orb of 
large intestine 

the Orb of 
small intestine 

the Orb of 
urinary bladder 

the triple burners 
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Some Physiological Concepts 

III. The Conduits 

Jing-luo, often translated as "meridians", is 
described in Chinese classical medicine as a series 
of conduits or sinarteries responsible for the 
distribution of energy throughout the body. Many 
pharl:lacological actions are ascribed to act through this 
functional network of energetic flow. Each conduit 
is assigned an Orb on the one end to be connected to 
an extremity of the body on the other. 

Table 5. THE TWELVE CONDUIS 

1. The lung Conduit of hand Tai-zin 

2. The large intestine Conduit of hand Yang-ming 

3. The stomach Conduit of foot Yang-ming 

4. The spleen Conduit of foot Tai-yin 

5. The heart Conduit of hand Shao-yin . 

6. The small intestine Conduit of hand Tai-yang 

7. The urinary bladder Conduit of foot Tai-vang 
n Tne pericardium Conduit of hand Jue-vin o. 

9. The triple burners Conduit of hand Shac-vang 

, " The kindey Conduit of foot Shao-vin .LV • 

11. The gallbladder Conduit of foot Shao-yang 

12. The liver Conduit of foot Jue-yin 



Basic Standards of Value 

and Systems of Corresoondence 

- Basic standards of value used in common by all 
Chinese sciences are the polar combination of Ying-Yang, 
and the cycle of Five Elements. 

- It is from these basic standards of value that 
systems of correspondence are derived . 

Figure 2. 

/ 
r:::\ 
eJ 
\ 

• 

• 

-
Figure .3. The Cycle of Five Elements 



Table 6. A SYSTEM OF CORRESPONDENCE IN FIVES 

Elements Color Season Pathogenic Tns te Organs Viscera & Bowels 
factors 

---·--.... 

Wood Azure Spring Wind :·;nur Eye 
Liver, 
Gallbladder 

Fire Red Summer 
Summer- BI t ter Tongue 

Heart, 
heat Small intestine 

Earth Yellow Long-
Dampness lhieet Mouth 

Spleen, 
sununer Stomach 

Metal White Autumn _Dryness 1'11ngent Nose 
Lung, 
Large intestine 

Water Black Winter Cold S11 l ty Ear 
Kidney, 
Triple burners 

llere, systematic inductive links are established between data 

defined in accordance with conventional standards of value. 

l-J __ .. , 



~. !!-le classical ?har::aco2ogy a:u: ?21ar=:a.:o2:Jg:!...::a.2 
classification of drugs 

- Homeostasis and drug action 

The classical pharmacology 

- Temperaments and tastes of a drug 

- Ascending-descending and floating-sinking 

- Pharmacological classification of drugs 

- Compounding of drugs 

- Seven modes of drug interactions 

- Eight therapeutic methods 

Homeostasis and Drug Action 

- According to basic concepts of Chinese medical 
theory, it is important to maintain homeostasis in 
order to achieve well being of a man. Drugs are 
administered to coordinate Ying-Yang properly and 
to correct any deficiency or excessiveness in heat 
or cold. The bias in nature of a drug is utilized 
to compensate the bias of Ying-Yang in pathological 
state. 



The Classical Pharmacology 

- It is the therapeutic effectiveness of a drug 
that dictates its pharmacological characteristics 
and not vise versa. 

- Pharmacological characteristics of a drug are 
described in terms of: 

Four tempermen ts 
Five tastes 
Ascending-descending 
Floating-sinking 
Ion..ic-purga W..-v.= 

Temperaments and Tastes of a Drug 

Temperaments and tastes are the definitive 
pharmacological characteristics of a drug. Different 
combinations of temperament and taste constitute a 
great variety of drug actions. 

- Four temperaments are: cold, hot, warm, cool. 

Cold and cool are Ying in nature; 
hot and warm are Yang in nature. 

Drugs bearing temperaments in between are said 
to be "moderat". 

- Five tastes are: pungent, sour, sweet, bitter, 
salty. 

The Inner Classic states that: pungent resolves, 
sour consolidates, sweet moderates, bi~~ET harde.-c.S, 
salty softens. 



Table 7. TEMPERAMENTS OF DRUGS /\ND '!HEIR INDICATIONS EXAMPLIFIED 

Temperament Nature 

Cold an<l cool Yin 

Wann and hot Yang 

Drugs cited as examples 

Gypsum Fibrosum :rr• 
Rhizoma Anemarrhenae ~~ 

Rhizoma Coptidis fl7ii 

Radix Scutellariae ~~ 

Indication 

Heat syndrome indicating 
excessiveness in Ya~g: 
being feverish with reddened 
eyes, feeling thirsty and 
uneasy, having full and 
rapid pulse 

Radix Aconiti PraeparatamTCold syndrome indicating 

Cortex Cinnamomi ~tt 

Rhizoma Zingiberis =r1.I 

Fructus Evodiae R~?fi 

excessiveness of Yin: 
pallor, chilliness in 
extremities, feeling fatigue 
and sleepy, having weak 
pulse 

\J 
~ 



Table 8. CORRELATION BETWEEN TASTES AND PHARMACOLOGICAL EFFECTS 

Taste 

Pungent 

Sweet 

Bitter 

Viscera 
acted upon 

Lung 

Spleen 

Heart 

General 
pharmacology 

Resolving, 
invigorating 
vital energy 

Strengthening, 
moderating 

Drugs cited 
a11 oxample 

Therapeutic 
action 

l) lthizoma Zingiberis1'::~ Resolving, 
llolium Perillae t:~ expelling patho

genic factors 

'.(I l'ercarpium Citri 14\Jt 
Heticulatae 
!lhizoma Cyperi :&N-1 

l) l{adix Ginseng A.• 
Had ix As tragali fit it 

Invigorating vital 
energy, soothing 
the chest 

Strengthening 
Vital energy 

2) Radix Rehmanniae Nourishing the 
Praeparata lild! vital essence 
Radix Ophiopogonis :U~ (Yin) 

3) Radix Glycyrrhi zae 1i ~Sweetening, 

Malt Sugar moderating and 
stomachic 

Drying dampness 1) Rhizoma Coptidis :Jr~ Drying dampness, 
purgative Cortex Phellodendri expelling internal 

2) Radix et Rhizoma 
Rhei ::kJt 

. 3) Rhizoma Atractylo-
dis :ti;* 

heat 

Expelling excessive 
heat by purgation 

Drying dampness, 
improving stomach 

\..• 
-'"'' 



Sour Liver 

Salty Kidney 

Inconspicuous 

Astringent, 
consolidating 

1) Fruc tus Che bu la e W-1'· Antidiarrhetic, 
Per icarpium Grana ti 1il!IU!l checking prolapse 

of anus 
2) Fruc tus C°orni ~~~ Checking spontaneous 

Fruc tus Schisandrae :n:~k-"f sweating, arr es ting 
s~~inal emission 

Softening hard 1) Sargassum l'Ul 
masses, mo is ten- Os Cos taziae /1tjf'1-:J; 

ing bowels 

Resolving phlegm 
masses and scrofula 

Promo ting 
excretion and 
improving 
resuscitation 

2) Na tr ii Sulfas 1':51'1 

·---·-···--------

Moistening bowels, 
purgative 

Poria ~~ Expelling dampness, 
Ml'dul la Tetrapanacis iii11,I: and diuretic 

Ta l t'. t1t11 ll't1i 

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

Cu 
0 



Ascending-descending and 

Floating-sinking 

Both characteristics are related to the 
temperament and taste of a drug. 

- Ascending or descending refers to the direction 
of drug action. 

- Floating or sinking refers to the apparent density 
of a drug. 

- Ascending and floating are Yang in nature, drugs 
of warm and hot temperament, pungent and sweet 
taste; and also drugs light in weight belong t? 
this category. 

- Descending and sinking are Ying in nature, drugs 
of cold and cool temperament, bitter sour or 
salty taste; and also drugs dense in weight 
belong to this category. 

31 



Table 9. CORRELATION BETWEEN jll!l\W'l' \ PN OF DRUG ACTION 

Ai'<"TI OTHER PHARMACOLOO lCA), CHARACTERISTICS 

Nature 

Drugs that are 
ascending and floating 

Yang 

Direction of Upward 
action 

Temperament Warm and hot 

Taste Pungent and sweet, such as: 
Herba Ephedrae, •. lff.f(. 

Ramulus Cinnamomi, tttt: 
Radix Aconi ti Praepara ta N-J'f 
Rhizoma Zingiberis ~~ 

Weight Light and voluminous, such as: 
Flos Magnoliae $:11 

Folium Nelumbinis .7"1Pt 
Radix Platycodi flit'!· 
Rhizoma Cimicifugae Jtlff. 

"' 

Drugs that are 
descending and sinking 

Yin 

Downward 

Cool and cold 

Bitter, sour or salty, such as: 
Radix et Rhizoma Rhei 
Natrii ?ulfas 
Radix Paeoniae 
Concha Ostreae 

Heavy and dense, such as: 
Fructus Perillae 
Fructus Aurantii Immaturus 
Magnetitum 
Radix Rehmanniae Praeparata 

,_ .... ' 
2·' 



Table 10. SYNTHESIS AND ANTITHESIS OF PHARMACOLOGICAL 

CHARACTtmISTICS AND ACTIONS 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~-----·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

NATURE 

Yang 

Yin 

TE HP E RA.c'1E NT 

War:n & hot: 

Dispelling cold, 
reinforcing 
vital function 

Cool & cold: 

Dispelling heat, 
purging internal 
fire 

TASTE 

Pungent: 

Resolviqg! 
in vigor~(: .rq~ 
vital en~i~·gy 

Sweet: 

Strengthening, 
moderating 

Inconspicuous: 

Promoting excretion, 
improving resuscitation 

Bitter: 

Drying dampness, 
purgative 

Sour: 

Astringent, consolidating 

Salty: 

Softening hard masses, 
~pistening bowels 

DIRECTION OF ACTION 

Ascending & floating: 

Invigorating upwards, 
expelling upwards 

Descending & sinking: 

Checking exuberance 
of vital function, 
supressing upward flow; 
consolidating, 
promoting excretion, 
expelling heat, 
purgation 

UJ 
UJ 



Pharmacological Classification of Drugs 

Activities of drugs are deduced mainly through 
clinical observations during its administration. Thus 
they are closely related to basic medical theories and 
treatment principles. 

Compounding of Drugs 

According to guidelines of formulation, a 
prescription is composed of four different component 
parts of ingredients: 

- The principal ingredient: provides the principal 
curative action. 

- The adjuvent: helps strengthen the principal 
action. 

- The auxiliary ingredient: relieves secondary 
symptoms or tempers the action of the principal 
ingredient. 

- The conductant: directs action to the affected 
conduit or site. It may also be a less significa:it 
auxiliary i~gre~~ent. 



Seven Modes of Drug Interactions 

It is learnt from experience that drugs may 
interact when dispensed together. Modes of drug 
interactions are: 

- Singularly acting (dan-xin) 

- Mutual reinforcement (xiang-xu) 

- Of assistance (xiang-shi) 

- Counteraction (xiang-wei) 

Mutual restraint (xiang-wu) 

- Neutralization (xiang-sha) 

- Incompetibility (xiang-fan) 

Eight Therapeutic Methods 

Drugs are compounded to serve the purpose of 
therapeutics. There are eight therapeutic methods 
in Chinese traditional medicine: 

Diaphoresis (han) 
Emesis (tu) 
Purgation (xia) 
Mediation (he) 
Invigoration (wen) 
Heat reduction (qin) 
Tonification (bu) 
Resolution (xiao) 

The pharmacological classification of drugs has 
close assc~.;,,:ic:i ·.ri~ :::::=: ~~cutic met:hods. 

"')' 
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Table 11. A SCHEME FOR THE PBARMACOLOGICAL 

CLASSIFICATION OF DRUGS 

1. Drugs for dispelling pathogenic Factors from the exterior of the body 
(jie-biao ~~) - they are essentially diaphoretics 

a) Those with pungent taste and warm temperament (xin ~iie-biao yao) 

b) Those with pungent taste and cool temperament (xin lian~ jie-biao yao) 

2. Antitussives, anti-asthmatics, and drugs for resolving phlegn 

a) Warm :ln~gs for resolving cold phlegm (wen hua han-tang yao) 

b) Cool drugs for resolving heat phlegm (qin hua re-tan yao) 

c) Antitussives (zhi-ke yao) 

d) Anti-asthmatics (pin-chuan y~o) 

3. Drugs for clearing internal heat (!L!_l~_::-_r,n yao) - essentially antipyretics 

a) Drugs for clearing up and purgillR l11tPnse internal heat (qin-re xie-huo ~) 

b) Drugs for clearing up heat and 1•0,,j l,IJft the blood (qin-re liang-xie yao) 

c) Drugs for clearing up heat and d1hl1jl1H1Hs (qin-re zao-shi ~) 

d) Drugs for clearing up heat and pathngons (qin-re jie-du yao) 

4. Drugs for dispelling internal wind and dnmpness (qie-fong-shi ~) -
essentially anti-rheumatics 

5. Warm drugs for dispelling internal cold (wen - han yao) 

6. Aromatic drugs for resolving dampness (fang-xiang hua shi ~) 

to be cont'd on next page 
....)..) 
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14. Drugs arresting discharges (gu-se yao) - including astringents and hemostatics 

15. Digestives and evacuants (xiao-dao yao) 

16. Purgatives and laxatives (xie-xia yao) 

17. Anthelmintics (qu-chong yao) 

18. Drugs for external use (wai-yong yao) 

) 



7. Diruetics and hydrogogues (li-niao z)rn-shui ~) 

a) Diuretics and mild hydrogogues (li-niao sen-shi yao) 

b) Hydrogogues or drastic purgatives (zhu-shui ~) 

8. Drugs for regulating the flow of vital energy (li-qi ~) 

9. Drugs for regulating blood conditions and circulation (li-xie yao) 

a) Hemostatics (zhi-xie yao) 

b) Drugs invigorating blood circulation and resolving stasis (huo-xie 
hua-yu ~) 

10. Aromatic drugs for stimulation and causing resuscitation (fang-xiang 
kai-qiao ~) 

11. Drugs stabilizing the spirit (an-shen yao) - essentially sedatives and 
tranquilizers 

12. Drugs for subduing hyperactivity of hepatic orb and the endogenous wind 
(pin-gan xi-fong yao) 

13. Drugs reinforcing vital function (bu-yang yao) - tonics and aphrodisiacs 

a) Drugs for the replenishment of vital energy (bu-qi ~) 

b) Drugs for nourishing the blood (~11-xie yao) 

c) Drugs for replenishment of vita] ussence (bu-yin yao) 

d) Drugs for reinforcing the vital function (bu-yang ~) 

to be cont'd on next page 
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5. A comparison with Occidental classical 
pharmacology 

- The Graeco-Roman pharmacology 

I. Four elements, four qualities, humors 

II. Bodily constituents 

III. Drug therapy 

IV. Four temperaments and seven tastes 

- The concept of the organism as a whole 

- The modern age 

The Graeco-Roman Pharmacology 

1. Four elements, four qualities, humors 

Throughout the Graeco-Roman period (6th century 
B.C.- 2nd century A.D.), there were developed the 
theories of four elements, four qualities, and 
humors. It was postulated that all matters are 
composed of fire, air, water and earth; and that 
they are inter-convertable. 

It was Hippokrates (5th-4th century B.C.) who 
advanced the humoral concept. By Galen's time (2nd 
century A.D.) this biological theory became merged 
with the physical t:heory of fc:.= 0 1°~="!:.s etc .. 



(dry) air IJll•t------------•I Fire (heat) 

(cold) water 

5th century B.C. 

heat 

·'· .. · .. . '• ._ ... _____ _., fire .. ' 

earth (moist) 

. ., 
moist C., ~ dry •, ,,, 

moist 

phlem 

•, ,· 
water ' , ', -

~
cold 

3rd century B.C. 

cold 

Medieval 

earth 

dry 

black bile 

THE EVOLUTION OF GREEK-ROMA~ CONCEPT OF ~A TURE 



The Graeco-Roman Pharmacology 

II. Bodily constituents 

Life itself was considered by the Greeks to 
depend upon the "Pneuma" which was inspired from 
the air. The "Pneuma" made its way into the blood 
and was then responsible for the phenomenon of 
neural conduction. 

The Graeco-Roman Pharmacology 

III. Drug therapy 

Galen maintained that: "It is the business of 
pharmacology to combine drugs in such a manner -
according to their elementary qualities of heat, 
cold, moisture and dryness - as shall render them 
effective in combating or overcoming the conditions 
which exist in the disease." (re-quoted from 
C.C.Mettler: History of Medicine. Blakiston, 1947) 



The Graeco-Roman Pharmacology 

IV. Four temperaments and seven tastes 

According to Paul of Aegina (625-690 A.O.), a 
Byzantine compiler: 

- Four temperaments of drugs are: drying, moistening, 
cooling and heating. 

- Seven tastes are: 

A) Astringent - contract, obstruct, condense, dispel 
and incrassate; they are cold and desiccative in nature. 

B) Acid - cuts, divides, attenuates, removes obstructions 
and cleanses without heating; being cold. 

C) Acrid - resembles acid in being attenuant and purging, 
but differs from it in being hot. 

D) Bitter - cleanses the pores, is detergent and attenuant, 
c;;ts ':!:.: __ :=:=iors "Orithout sensible heat. What is watery 
is cold 

E) Salty - C.!P'"~·---"' braces, preserves, dries, without decidedly 
heat or cold. 

F) Sweet - relaxes, concocts, softens, and rarefies 

G) Oily - humectates, softens, and relaxes. 

The Concept of the Organism as a Whole 

Alconaen (ca. 6th century B.C.) says that 
health is the equipoise, and disease the maladjust
ment of such forces as heat, cold, dryness, moisture. 
Hippokrates treatment of a disease is: removal of 
deteriorated humors of the body with sweating, 
diarrhea, and emesis. How similar they are to 
the Chinese therapeutic methods! 



6. Prospect 

Modern medical sciences and modern rnateria medica 

Shortcomings 

What is expected of Chinese materia medica 

The Modern Age 

Claude Berna.rde 
Rudolf Virchow 
Louise Pasteur 
Robert Koch 
Paul Ehrlich 

(1813-18 78) 
(1821-1902) 
(1822-1895) 
(1843-1910) 
(1954-1915) 

What Is To Be Expected Of 

Chinese Materia Medica 

- Chinese materia medica are for the most part 
easily accessible healing materials to people 
living in rural areas. 

There is a great wealth of clinical experiences 
in the application of Chinese materia medica. 
Appropriate screening programs may give rise 
to the isolation of active principles. The 
latter may serve as lead compound in new drug 
research. 

- Studies may lead to simplification of a complex 
formulation. 

~- ::=: the treatment principles used in 
_...:..;---.!::=.al medicine may prove to be invaluable 
~ -:.= ~t complementary to modern therapy. 
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-
Biodiversity prospecting an activity for sustainable industrial development. 
Some ideas for guidelines to develop pilot projects and decison support systems 

First draft mainly extracted from the final report of the Scientific Planning and Co-ordination 
Meeting on Biodiversity Prospecting and Business Creation 
(Trieste 21-23 October 1996) 
by 
Enrico Feoli, International Centre for Science and High Technology, ICS-UNIDO, Trieste, 
Italy 

l. Introd.uction 

Biodiversity prospecting (or bioprospecting) integrates the systematic research of new sources 
of economically valuable products such as chemical compounds, genes from micro-and macro
organisms, with biotechnology issues. It has the two fundamental goals of making sustainable 
the use of genetic resources and their conservation, and helping the socio-economic 
development for biodiversity rich countries (Sittenfeld and Yillers, 1993) 

An important aspect that bioprospecting, as a new recognized activity within all the activities 
addressed to sustainable development, has to take always present is the maximisation of 
reinvestement into acquiring new knowledge and improving biological resource management. 
As a consequence, wildland biodiversity prospecting has to be developed as part of the 
national economy. This at the same time has to develop the capacity to preserve biodiversity 
and the bioindustrial-business relationships. 

The combined market worldwide for pharmaceuticals, agrochemicals and seeds is over $250 
billion annually, and genetic resources provide the starting material for a significant portion of 
this market (Putterman, 1995). 
Up till now, the primary beneficiaries of bioprospecting have been the pharmaceutical, and 
agricultural industries. Still today, it is estimated that the returns from potential new drugs 
developed from the biodiversity found in tropical forests is estimated to exceed US $100 
billion in value to society as a whole (Mendelsohn and Balick, 1995) Gene technology 
promises an even brighter future for biodiversity prospecting New pharmaceutically-active 
peptides and proteins from wildlife are already on the market or undergoing preclinical and 
clinical trials. Natural attack and defence mechanisms of microorganisms, plants and animals 
are used in agricultural biotechnology to create pest resistance. and include the expression of 
insecticidal proteins and peptides from bacteria and spider venom in genetically engineered 
plants 

1 Challenge for success 

The real challenge for bioprospecting acti' ities is to find ways to capture pan of the financial 
revenues for the source country. Bioprospecting requires that the source country should 
I) create regulations on access to genetic together with an infrastructure guaranteeing a 
reliable natural products supply (including correct taxonomic identification. qualitv control. full 
suppor1 and approval from government and adherence to national or local regulations on 
access to resources). 



2) acquire technology that adds value to genetic resources \vherever possible (from extracts. 
partially purified or pure compounds to gene sequences or recombinant plants); 
3) take advantage of local capabilities using all types of organisms as biological resources 
attractive to industry (from plants and microbial resources. marine or aquatic life forms to 
arthropods); 
4) develop a reputation as a reliable business partner over time; and 
5) reinvest part of the revenues in improving biodiversity management and conservation 
(Putterman, 1995) 

In exchange for access to genetic resources. the industrial partner must agree to the fair 
and equitable sharing of benefits, both in intellectual and monetary terms. implementation of 
collection and production methods with minimum effects on biodiversity; and the use of 
equitable bioprospecting practices for further research on diseases and problems specifically 
associated with agriculture and health in developing countries 

3. Implementing bioprospecting frameworks 

It is necessary for rich biodiversity countries to implement bioprospecting frameworks on the 
basis of negotiating agreements with scientific research centres, universities and private 
enterprises, locally and internationally. For instance these pioneering agreements provide 
significant returns to Costa Rica while simultaneously assigning economic value to natural 
resources, and providing a new source of income to support the maintenace and development 
of the country Conservation Areas (Sittenfeld and Lovejoy, 1996). 

The fundamental point of departure for a biodiversity prospecting framework is macro-policy. 
the set of gO\·ernmental and international regulations, laws and economic incentives that 
determine land use patterns, access to and control of biological resources, intellectual property 
rights regimes. technology promotion, and industrial development. Macro-policies are 
formed on the international, national and social levels On the international level. agreements. 
conventions and other mechanisms establish the relationships and protocols for sharing 
biological resources between countries. Relevant agreements include among others. the 
Biodiversity Convention, the Trade Related Intellectual Property Rights (TRIP'S) of the 
General Agreement on Trade and Tariffs (GATT). the Draft Declaration on Indigenous Rights 
of the United I\ations Working Group on Indigenous Populations and sub-regional agreements. 
such as the North American Free Trade Agreement (NAFT A). the Amazonian Treaty, and the 
Pacto Andino are considered important documents that provide the guidelines and regulations 
for genetic resource use 

Bioprospecting research within each country is itself an important step tO\\ ards national 
economic development. but will onlv be attractive to the industrial counterpart if results can be 
patented In this context policy should 
I) promote soft loans for biodiversity based industries, 
2) support for research focused on links between taxonomy, ecology and biotechnology. 
3) regulate the import and export barriers, 
4) expanding or contracting intellectual property rights protection, and 
:\) promote other measures that can create an environment that nu11ures local industrial 
development 
Supporting the earl\' dewlopment c~f biodiversitv industries through tving research activities to 
public or pri\ ate uni\ ers1ties and research center~ can pro\ ide the impetus for successful 
biodi\ersit\' industf\ de\ elopment 



When supported by a favourable international and national macro-policy, three basic elements 
guide the rational and productive use of genetic resources in prospecting agreements I) 
biodiversity inventories and information management systems 2) business development, and 3) 
technology transfer. 

- Biodiversity inventories and i1!formation management .~ystems 

Biodiversity prospecting begins by searching for chemicals or genes in living organisms but it 
must be keeped in mind that this will only be successful through the development and 
management of biological, ecological, taxonomic, and related systematic information on living 
species and systems Even with this data, further information is required for the more 
systematic screening approach used in gene technology. For example, biochemical data must 
be evaluated, e.g. the occurrence of certain biopolymers, metabolic pathways, enzymes and 
defence or attack mechanisms (Tamayo, Sittenfeld and Nader, 1996 ). Biodiversity 
inventories dealing with catalogues of available resources and their location may prevenr 
damage to ecosystems, areas, species and populations by indicating what resources are 
available, and where they can be collected without damaging the environment (Raven and 
Wilson, 1992). Ho\1,·ever the inventory on which to base decisions should be organized 
according the local knowledge and uses. Local knowledge should be codified and make 
available for scientific research. An information management system on which to base decision 
for industrial exploitation of biodiversity should be based on the following considerations: 

- The information necessary to support decisions for industrial exploitation of biodiversity has 
to come out from the two systems that are involved, namely: the resource system and the 
exploitation system Both systems have equal importance to offer the immense information 
that has to be organized in order to help the sustainable industrial exploitation of biodiversity 
- The resource sytem is the result of the long interaction between the biological genetic pool 
and the environment Throughout history this interaction has produced the vegetation system 
(\'egetation) that makes green our planet. Vegetation (terrestrial and marine) beside sustaining 
the botanic diversity is sustaining all the animal diversity. The vegetation system is organized in 
plant communities, this allows to distinguish vegetation types and to map them. Vegetation 
maps are useful tools to know plant distribution and to define the environment where plants 
are living Plant communities are hosting and patterning all the other living organisms, they 
depend striclty on self-sustainability of vegetation systems The knowledge about the ecolog~· 
and the phvsiological requirements of the living organism is the essential basis for planning 
their breeding in the most suitable environment. This will prevent failures and wastage of time 
and money 
- The exploitation svstem is based on the local knowledge that is conditioning and defining all 
the uses of the living organisms There are many expoitation systems at different le\'els. from 
the village level, to national, regional until the global level The use of medicinal and aromatic 
plants, for example. produces markets at different levels also Markets at high level require 
standards and therefore taxonomy for plant identification. chemistry for chemical analysis and 
clinical tests are automaticall~' involved in the picture As a consequence of market 
requirements improwments in cultivation techniques and chemical techniques for industrial 
e\traction of useful compounds. or for genetic engineering are becoming urgent matters 



Following this an infonnation system that integrates the information on species such as 
taxonomy and ecology with the information on the use of the species and their treatment 
(industrial treatment when possible) is more and more needed 

There are only few data bases that are specific for biodiversity prospecting. Many of them are 
commercial and deal only with bibliographic data (references). There are data bases on plant 
and animal distributions that are mainly reproducing books with wonderful pictures and 
recipies for preparing the medication and with the chemical formulas of the active principles. 
What is actually missing is a data base on industrial exploitation of biodiversity (inventories of 
uses, of distribution of pilot projects, of technologies for cultivation and extraction, of 
exploitation projects, of markets, of clinjcal tests, biosafety tests, etc.) that can be used as a 
decision support system for improving the production and for creating new products. This can 
be developed and has to be developed on the basis of the already existing data bases by 
integrating them in a system able to networking them. 

The system on wruch to base decisons must give the information on taxonomy, ecology, 
geographic distribution, uses, cultivation techniques and where the species are cultivated, 
industrial factories exploiting the species, economic results, on markets, etc. The system 
should be able to compare the different phytoproducts and drugs according to their biological 
properties, chemical composition, preparation techniques and effects. The system should use 
artificial intelligence techniques in order to suggest new bioproducts or predict their economic 
and environmental impact. 

- Business development 

Building upon inventory-generated knowledge, business development defines markets. market 
needs, major actors, national capacities in science and technology as well as institutional or 
community strategies and goals. Important requirements include knowledge of one's assets and 
debilities, market surveys and evaluation of conservation needs. 

Using market surveys to identify potential economic users and elaborate research 
collaborations increases the in-country partner's awareness of private enterprise, academic and 
scientific research characteristics and needs. 

The key to business development is interacting with national and international industry in 
order to approach the market in a realistic and practical way. Because bioprospecting should 
promote source-country economic development, business development must encourage the 
sustainable use of biodiversity by local entrepreneurs. However, this is a definitive 
challenge for developing countries where industry normally can not take the financial risk of 
applying innovative technologies. 
At the end of any business development negotiation process. contractual agreements must be 
established to ensure through legal documents (or MT As) that bioprospecting efforts meet 
the highest standars of fairness for all participants and stakeholders (Gollin. 1995, Putterman. 
1996) 

- ll'chnoloKY rransft:r 

One of the major issues discussed in the Convention on Biodiversity refers to technologv 
transfer allowing source countries to convert raw biological materials into products of greater 
\alue in exchanu.e for access biodinrsitv. This issue u.ains tremendous importance, 

~ , ~ 



particularly in a decade of patentable genes. In the near future, genes isolated from tropical 
biodiversity may provide developed-country farmers with advantages over those of the source 
countries (Shand, 1993 ). In light of this, technology transfer in this field may enable source 
countries to keep pace with the developed countries, and avoid being left out of important 
agricultural developments. This scenario is realistic because gene technology, in contrast to 
natural compound chemistry, does not particularly rely on expensive investments in laboratory 
equipment, and would therefore be easier to implement (Tamayo, Sittenfeld and Nader, 1996) 

4 Guidelines for pilot projects 

Based on the bioprospecting frameworks here described, developing countries must 
take an important step and initiate biodiversity prospecting pilot projects. Guidance in this 
process is expected to come from a series of workshops training .courses, study tours and 
fellowships, supported by ICS-UNIDO. Such projects will test the feasibility and capability 
of biodiversity prospecting ventures, and will provide the opportunity for 'learning by doing'. 
This process is intended to facilitate larger initiatives and will depend first and foremost on 
inventory generated information (development and management of biological, ecological, 
taxonomic and related systematic information on living species and systems). Information 
derived from reviewing in-country capacities and technological capabilities, in addition to 
market needs and realities, will form the criteria for developing the pilot projects. Ultimately 
selecting and designing them will need to consider current national and international macro
policies regarding biological resource access and utilization. 
Designing and implementing pilot projects will allow developing countries to compare 
alternative scenarios and approaches to bioprospecting according to national realities. This 
will help establish effective long-term management policies and practices for all sectors 
involved in the bioprospecting process. Proposers of pilot projects should carefully consider 
to satisfy the following priorities in order to design a project suiting the needs of a particular 
country 

1) .Market driven inventory by taxa selection vs. all taxa inventory. This will give the better 
overview of the uses of products and a basis on the possible choices to begin with 
2) Science and technology intensive efforts vs. less intensive efforts that provide more rapid 
access to market and short-term benefits to local communities. 
J) Projects based on existing information or research near to final product development vs 
newly generated information 
4) Industrial relationships established very early in the process vs. pro\'iding products to 
industry in the late phases of research 
5) Products for the local market vs products for international markets for better evaluation 
and control of their performance and for having an eas~· feedback from the consumers 

5 Conclusions 

The Biodinrsitv Convention envisions harmonious links between conservation. intellectual 
property, environmental protection, research and dewlopment and economic advancement for 
de\·eloping countries This is a comple-.: and long-term undertaking by any standard 
Three points remain domain of discussion 
1) \\'hat are the factors that go\ern the selection of candidate material for de\elopment as a 
good b1oproduct') !'iot ah\ avs a good material from a scientific point of \ 1e\\ becomes a 



bioproduct commercially successflul. In most real situations the decision is based mainly on 
corporate strategic interestor commercial concerns. 
2) How to deal with policy issues of the interface between ownership and access of genetic 
materials and how to manage an equitable distribution of benefits arising from 
commercialization of genetic resources'> 
3) What is the necessary background to enter into or to create strategic alliances with scientific 
institutions and private and commercial organizations for mutually beneficial programmes for 
the commercialization ofbioproduct? 
Supponive macro-policies, tied to an integrated program for biological research, business 
development and technology transfer, can provide the backdrop for linking biodiversity and 
biological resource users in bioprospecting programs that yield short and long-term benefits for 
conservation in developed and developing countries as a whole. The most fundamental 
element. however, is the recognition and understanding that this new breed of bioprospecting 
program ultimately depends on multisectoral collaborations. The largest challenge, however, is 
the need for local, national and global communities to acknowledge that protected wildlands 
must become a sustainable generator of economic and intellectual benefits if they are to survive. 
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Section I 

Quality Control Standard of the Infusion 
(medicinal granules) of Qi.ngyan Zhike. 

The infusion of Qingyan Zhike is a Chinese traditionoa1 medicine for cough \Vithout sputum. 

The prescription of Qingyan Zhike infusion is composed of Arctium lappa L. , Glycyrrhiza 

uralensis Fisch, Platycodon grandi.florum (Jacq.) A. DC .. Prunus armeniaea L. var. ansu Maxim., 

Polyala tenuifoia willd, Bupleurum Chinese OC., Citrus amrantinm L., Paeonialactiflora Pall., et 

al.. The main medicinal materials of the pr~--ription. such as Citrus aurantium L., Glycyrrhiza 

uralensis, Paeonialactiflora Pall et al. are identified b~ HPTLC and HPLC. The content of 

Paeoniflorin in the infusion is detennined b~ HPLC, the total content of saponins in the infusion 

is detennine.d by chemical colorimetric method. The total content of heavy metal in the infusion is 

also determined, according to the method of Chinese Pharmacopoeia(Vol. I, Appendix ix p50). 

I. Identification of the main crude drugs in the infusion 

1. Identification of Paeonialactiflora Pall 

1-1. Preparation of test solution 

A sack powder of the infusion is weighed and placed :m a continuous extractor. refluxed with 

50 ml of methanol The extract is .::oncentrateJ to Sml whicti is used as test solution of the sample. 

1-2. Preparation of blank reference solutJ(•n. 

Except Paeonialactiflora Pall. each of .-rude is \\ei~ed according to a half quantity of the 

prescription. On the basis of the method of the technol0pcal requirements, extraction plaster is 

prepared. ~ 6g of extracts are \\ e:ghed and blank reference solution is prepared as above 1-1 

mothod 



1-3. Preparation of the reference solution of control crude. 
IOg of crude powders of Paeonialactiflora Pall are weighed, extract is taken on the basis of 

the technological method O. l 7g of the extraction plasters are weighed. A.x:ording to preparation 
of 1-1 item, the solution of contrast crude is obtained. 

1-4. Preparation of the solution of semi-finisbed products(plasters) 
3g of semi-finished products (plasters) are weighed. and the sotution of semi-finished 

products is operated on the basis of 1-1 item. 

1-5. Preparation of the control solution. 
Suitable amount of Pa.eoniflorin is weighed and dissoh·ed with methanol (2.5mg/ml) 

1-6. Identification of TLC 
On a HPlLC (silica gel) plate are respectively spotted 2u1 of each of the test, the references 

and the control solutions. The plate is developed with chloroform-ethyl acetate-methanol-formic 
acid (40:5:10:0.2). After the solvent is evaporax.ed to ~ness, the plale is sprayed with 5% 
vanillin solution in sulfuric acid, colored under beat air steam . The color and position of the 
corresponding spot due to paeoniflorin in the chromatogram obtained with the test and reference 
solution of sample, control crude and semi-finished products should be identical except blank 
reference solution .. 

2. Identification of Cinus aurantium L. 

2-1. Preparation oftest solution of the infusion 
A sack powder of the infusion is weighed and placed in a soxhlet- s extractor, refluxed to 

colorless with methanol. The extraction is concentrated to suitable voiume and added into a 
column of pretreated macroporous resin D 10 I. eluted successively with c.a. 100 ml of waters and 
ca. 1 OOml of methanol. The methanol elute is collected and concenu-ated to dryness under 
reduced pressure. The residue is dissolved in 2ml of methanoL which is tL--.:eci as test solution 

2-2. Preparation of blank reference solution 
Except Citrus aurantium L.. each of crude is weighed in according with a half quantity of the 

prescription. On the basis of the method of te-..::hnological requirements, extraction plaster is 
obtained, but Citrus anrantium L. is not contained in the plaster. 2.87g of the plasters are weighed 
and operated as the method of 2-1 item. The blank reference solution is obtained. 

2-3.Preparation of th-: reference solution of .. xmtrol crude 
20g of crude powder of cirus aurantium L are taken to prepare the extract on the basis of the 

technological method. 0 '. 7g of the extract are \i.'eighed. In accordance with the method of 2-1 
item. the reference soluril~ of control crude is rrepared. 

2--t. Preparation of r.t.e solution of semi-finis~ed products (plasters) 
l 3g of semi-finishC.: products are weighed_ and the solution of ~mi-finished products is 



prepared on the basis of the operation of 2-1 item 

2-5. Identification of TLC 
Apply separately to the plate coated with silica gel G 2ul of each of the test solution, the 

reference solution of blank citrus aurantium L. crude and semi-finished products. using a mixture 
of ethyl acetate-methyl ethyl ketone-formic acid -\\ater (5:3: I: I) as the mobile phase. After 
developing and removal of the plate. allow it to dry in air. Spray with 2% KBH4 in isopropanof 
solution. then the plate is fumigated by concentrated hydrochloric acid. 

3. Identification of Arctium lappa L ere. 
Arctium lappa L. Glycy rrhiza uralensis Fisch. Prunus armeniaca etc. are identified by 

similar method 

IL Determination of Paeoniflorin in the infusion by HPLC 

I. HPLC data 

Apparatus: Waters 510 pump. Waters 490E UV:VIS detector. Waters 810 chromatographic 

data station 

Column: Resolve C 18 (I Sum) 4X 250mm 

Solvent system: 0.0567M H 3P04-Water-Methanol-Isopropanol(2.4:76.6: 19:2) 

Detection: 230nm 

Flow: I .Om I/min 

Sensitivity:0.08AuFs 

Number of theoretical plates:>4000( for paeoniflorin) 

2. Preparation of the reference solution 

Weigh accurately 5.05mg of paeoniflorin (dried at 80 to constant weight) into a 50ml 

volumetric flask. add methanol to volume and shake thoroughly to produce a solution containing 

0.10 I ug/ul. 

3 .Preparation of the test solution 

Weigh accurately l 2g of powders of the infusion into a flask. Reflux successively three 

times with I 00. 50 and 50ml of methanol for respecti\'ely 2, I and I hours. Collect the extract and 

filter. The filtrate is concentrated to I 50ml. 

4. Calibration curve: 

When the content of Paeoniflorin is in 0.1-1.0 ug region. the relation between the content 

and peak area is linear correlation. 

Paeoniflorin contenl (ug)=0.05946A-0.00296 

r=0.9998. A: peak area 

Prec1s10n RSD%=0.57 (n=5) 

Recovel'\ 87.2-99.9%(added 0 15-0 20ug) 

.\ 



lll. Detennination of total saponins in the infusion 

I. Calibration curve 

IOmg of Glycyrrhizic acid are accurate!~ \\Cighed. disso[\·ed and diluted to 25ml in a 

volumetric flask with methanol The Portions of 50.100, 150,200 and 250ul of the reference 

solution are measured accurately into each of fi, e I Oml stoppered test tubes. evaporated in a 

water bath to remove methanol and allowed it to cool. To each tube. 0.5ml of 4.5% vanillin in 

80% ethanol and Sml of 78% sulfuric acid are added accurately. shake and stopper the test tube. 

and heated on the water bath at 60 for 20min The test tubes are remo,ed and cooled to room 

temperature. The absorbance at the ''a\ elength of 544nm "as detem1inated( reagents as 

blank).The linear regression equation is obtained 

Total saponins (ug)=309.3A+5.404. 

r=0.9958 A: peak area 

2. Preparation of the test solution 

l 2g of powders of the infusion are weighed accura1ely into a flask. II is refluxed with 50ml 

of methanol in water bath for 2 hours, filtered and the residue is subsequenlly refluxed with 25ml 

and 25ml of methanol for I hour and 0.5 hour. Three times filtrate are collected, adjusted to 

I OOml in a volumetric flask with ethanol. SO ml of the solution is measured accurately, evaporated 

to dryness and residue is dissolved with 20ml of water. The aquous solution is extracted \Vith 

4X IOml of n-butanol (saturated with water), butanol extract is collected and concentrated to 

dryness, dissolved with methanol to 5ml as the test solution of the infusion. 50ul of the test 

solutions are measured accurately into a stoppered test tube, in accordance with the operation of 

calibration curve, the content of total sapons is measured and counted . 

The precision (RSD%) of the colourimetric determination is 0.018 

IV. Detennination of the total content ofhea,·y metal (expressed as Pb) in the infusion. 

The detennination 1s conducted in accordance with the procedure given in the Chinese 

Pharmacopoeia (Vol. I Appendix p46, method 2 

V. Detennination of Pesticide Residues 

Our laboratory established determination methods of some pesticide residues in Traditional 

Chinese Medicine and herbed drugs by GC and HPLC, such as BHC and DDT(contain their 

isomer). Aldrin. Heptach!o. Ch!orothalonil. Parathion. methyl-Parathion. carbendazim. Endrin. 

fenpropathion. carbaryL carbofura. Jsoprocarb. methomyL Aldicarb. etc 



Section lI 

HPLC-Analysis of Saponin from Clinopodium Linn. 

I ln1roduc1ion: 

Clinopodium polycephalum and Clinopodium chinense are called 'Duan Xieliu' in Chinese 

that is used in folk medicine for the trea1ment of haemorrhagia disease. With bioassay directed. 

we found saponins and f1avones to be the active compositions. 1n order co utilize and develop the 

natural resources, we detected one saponin and five f1avones on I 0 samples from 9 Clinopodium 

species by means of HPLC. 

2 Apparatus: 

The HPLC system consisted of a Waters 600 pumping system and a 996-PDA Detector. 

3 Chemicals: 

Redistilled water and Redistilled methanol of AR grade \\ere used. Clinopodiside A 

(represententiYe saponin) was prepared from Clinopodium polycephalum. 

4. Plants: 

NAME GROWTH REG ION COLLECT Tl\IE 

C. chinensis Anhui huoshan 1995.5 

C. polycephalum idem 1992.5 

C. urticifolium idem 1995.5 

C. gracile idem 1995.5 

C. confme idem 1995.7 

C. omeiense Er mei sh an 1995.9 

C. repens l i jiang 1996.7 

C. megalanthum idem 1996.7 

var intermedium a Yu long shan 1996.7 

var intennedium b idem 1996 7 

All of above 9 samples were dried and the powdered 

5. Chromatographic conditions: 

A Nova pak C-18 3.9X 150mm column (particle size 4 ~im) \\as used. Peaks were monitored 

al 250nm(Clinopodiside A has a Max absorption a1 247 8nm).The procedure was performed al 

room temperature. The flow rate was 0.8ml/min. The mobile phase \\as methanol-water(7129). 

Following conditions Clinopodiside A was eluted within ca 20min at 3727 theoretical plates. 

Peak width at half-height is ca 0.7min and tailing factor is l.045(fig l) . 

. ) 
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Fig I Chromatogram of Clinopodiside A 

. 6.Preparation of plant samples 

Weighted 2g plant samples into conical flask, added 40ml methanol. supersonicated half 

hour, laid aside overnight, then sonicated half hour again. Filtered, the filtrate was concentrated to 

suitable volume and added into a column of pretreated macroporous resin D-10 I ,eluted 

successively with ca. 20-40ml of water to light yellow and then ca. 75-80ml of 95% ethanol. 

Ethanol eluate was collected and concentrated to dryness under reduced pressure. The residue 

was dissolved in 5ml methanol, which used as test solution. 

The precision(RSD%) of this HPLC-method is 1.422. 

The recovery ofClinopodiside A is 93.5%-105.2%. 

7. Calibration curve 

A stock standard solution of Clinopodiside A was prepared by dissolving l 2.27mg of 

saponin in 5ml of methanol. The portions of 25. 50, JOO, 150 and 200µ1 of the stock standard 

solution were measured accurately into each of fiye 2ml volumetric flask Added methanol to 

volume and shake thoroughly. These solutions(20pl) were subjected to HPLC and the resulting 

chromatograms provided data for the calibration graphs( fig 2). 

8. HPLC identification of Clinopodium Linn. 

Volumes of 20µ1 of the plants' test solutions were injected for assay and typical 

chromatograms of various plants among Clinopodium Linn. were obtained( fig 3) Using standard 

plant as control, a HPLC identification method was established. 
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9. HPLC decerminacion ofClinopodiside A on the planes from Clinopodium Linn. 

The content of Clinopodiside A was determined in I 0 samples from Clinopodium Linn The 

results are given in the result table. Anal: zed the results. we suggested some other plants can also 

be considered as the sources of'Duan Xieliu'. 

Result Table 

NA!v1E GROWTH COLLECT Clinopodiside A( I o-2%) 

REG IO\: TIME 

C. chinensis Anhui huoshan 1995.5 1.331 

C. polycephalum idem 1992.5 1.79 

C. urticifolium idem 1995.5 2.78 

C. gracile idem 1995.5 1.03 

C. confine idem 1995.7 0.10 

C. omeiense Er mei shan 1995.9 

C. repens Ii jiang 1996.7 3.67 

C. megalanchum idem 1996.7 1.80 

var intermedium a Yu long shan 1996.7 l.12 

var intermedium b idem 1996.7 1.060 

9 



Appendix I 

Quality Control Requirement of New Preparation of 
Traditional Chinese Medicine 

(for clinical research ) 

I .Prescription and it's Basis 

2.Literature and Research Data of Physico-Chemical Characteristic Concerned with Quality 

J.Preparation Technology and its Research References 

4.The Draft of the Quality Standard and Explanation of Medicinal Materials and Medicament 

5. Literature and the Test Data of Initial Stability for Clinical Research 

6.The Reports of Quality Detection and Hygienic Standard Detection of the Preparation for 

Clinical Research 

7.Property and Specification of the Packing Material of the Medicament, Design Draft of the 

Label and Applied Instructions 

10 



Appendix II 

General Requ;rement of Quality Control Standard of Medicament 
(Traditional Chinese Medicine) for Clinical Research 

I .Quantitative Determination of the Effective Component or Indicative Component of 1-2 

Species of Main Medicinal Materials in the Prescription 

2.Qualitative Identification of Several to Half of the Medicinal Materials in the Prescription 

3.Determination Content of Pb, Cd, Hg, As and Limit Test of Heavy Metal (expressed as Pb) 

in Medicine 

4.Hygienic Standard 

Bacterium lg not more than 1000 

Mould I g not more than I 00 

Colibacillosis not detect 

5.Determination of Pesticide Residues (Organochlorine and Organophosphorus) in the 

Medicament 

l l 
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Basic Concepts of Technology Management 1 

1. Introduction 

Technology! The term has become a gl,obal buzzword. Some writers (Ayres, 1988) have 
even referred to technology as the "wealth of nations." In a manner of speaking, technology is 
like wealth. Those who already have it worry about protecting and accumulating it further. 
Those who do not have it feel deprived, and strive to get it. Technology is also a study in 
contradictions. It is universally accepted as central to economic growth and the creation of jobs; 
it is the foundation for improved health, standard of living and quality of life. However, viewed 
from another perspective, this wellspring of good has a dark side to it. It has been accused of 
wiping out jobs and careers, degrading the environment, reproducing and manipulating life forms 
in questionable ways, and even providing the means for destroying civilization. 

Irrespective of the point of view, technology is clearly one of the dominant features of 
the modern world. Whether one supports or condemns, there is total consensus that managing 
technology effectively is critically important to the success and survival of individual companies 
and to national economic well-being and growth. As far back as 1967, Servan Schreiber (1968), 
in his acclaimed work "The American Challenge", pointed out that "technological advance 
depends on virtuosity in management." Yet, today, even as the "American Challenge" is being 
confronted by the "Japanese Challenge", which in turn is being defied by the "Newly 
Industrializing Country (NIC) Challenge", it is ironic that until recently the subject of technology 
management did not, general, receive the kind of popular attention that it should have in 
business and government, and management development programs. 

The main objective of this session is to present some basic concepts related to technology 
management and elaborate its importance. For the sake of expository ease the rest of this 
session is presented in three parts. The first, presents a summary of how technology 
management is viewed in industrialized countries. This is followed by an elaboration of the 
thinking that is now developing in the NICs and developing countries of Asia. 

2. Technology Management: Perspectives from Industrialized Countries 

In 1986, at the First Conference on Engineering Management, one of the keynote 
speakers, Edward Roberts of the Massachusetts Institute of Technology, argued that the failure 
of the automotive, office equipment, and electronics industries in the United States of America 
were not the result of trade, economic, or political polices but from the inability of industry to 
implement programs in technology management (Gaynor, 1996). He emphasized the need for 
(Gaynor, 1996): 

o Integrating technology into a firm's strategic objectives; 
o Taking a proactive stance in introducing new technologies, new products, and 

new processes with a greater emphasis on cycle time; 
o Increasing the productivity and performance of the firm's technical community; 
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o Understanding the interdisciplinary needs in project management; and 
o Analyzing the resources and infrastructure to effectively select the technical scope 

of the work effort. 

Roberts lamented further that there is seldom any teaching of either engineering management or 
management of technology. He pointed out that there is a teaching of both engineering and 
management as separate disciplines, but no teaching of engineering and management combined 
(Gaynor, 1996). 

This aspect is elaborated further by Collins et al. (1991) who argue that technology itself 
does not produce commercial results. It is its application that brings commercial benefits. 
Collins et al. ( 1991) point out that successful applications derive form the marriage of the 
technology with: human behavior; organizational and management issues; marketing, economic, 
and financial considerations; and legislation, regulations, and other government issues. This is 
shown schematically in Figure 1. This thinking has its origins at the National Research Council 
(1987) which defined management of technology as the, "Design and use of the means needed 
within organizations to achieve economic and social objectives through technological innovation. 
It is a human skill, combining elements of engineering, science, and management techniques, 
which is needed by organizations in order that they may fulfil their technological capabilities and 
thus maximize their strategic and competitive advantage in the market-place." More specifically, 
Collins et al. (1991) and McGaughey (1989), assert that acquiring technology management skills 
are seen as absolutely critical for: 

o Responding to competitors who are using technology as a strategic weapon; 

o Integrating technology strategy into the overall business strategy of the firm; 

o Identifying and evaluating technological options and innovations and the factors 
relating to their success and failure; 

o Directing research and development (R&D) itself, including aspects of 
commercialization and economic feasibility; 

o Reducing product cycle time and simultaneously improving profits; 

o Integrating technology into all aspects of the organization's management 
information system; 

o Implementing new technologies in products and/or processes which will result in 
operators becoming multiskilled and managers becoming multifunctional; 

o Monitoring and planning obsolescence and replacement when rates of change and 
complexity are increasing; 
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o Adapting processes for products in segmenting markets: 

o Identifying technologies that are available or are likely to become available; 

o Identifying and assessing mechanisms for accessing desired technologies; and 

o Learning to manage large, complex, and interdisciplinary or inter-organizational 
projects. 

However, imparting these skills through formal technology management training faces 
many difficulties. The first difficulty that appears to have been faced by the industrialized 
country education systems is the identification of the target group. In general, target users could 
come from five institutional groups. These are: 

o Large national firms; 
o Small and medium enterprises; 
o Multinational enterprises; 
o Government policy formulation agencies; and 
o Public and private sector firms in the fields of banking, finance, consultancy, 

information, standards and testing etc. 

Developing one course to cater to the needs of all these target groups would be very difficult. 
Thus, when we speak of technology management training, we have to take into consideration 
the needs of the target group for which it is being designed. 

3. Technology Management: Perspectives from the NICs and Asian Developing 
Countries 

In Asia, technology management has evolved quite differently from the way in which it 
has evolved in the industrialized countries. In today's liberalized world economy, it may be said 
that the main objective of developing technology management skills is to: 

Enable managers to manage technology strategically, based on an international 
perspective, in order to ensure organizational competitiveness and growth in a 
dynamic technological and business environment. 

In this context, one of the key tasks of technology managers is to help upgrade organizational 
technological capability. Thus, one of the main aims of technology management training is to 
impart skills to managers to upgrade their organizational technological capability. 

The term technological capability means different things to different people. Based on 
an exhaustive study of the work that has been carried out on technological capability 
development, Table 1 presents an eclectic classification of technological capability. A more 
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detailed discussion on teehnological capability will be made by the author at a later session of 
this module. According to this eclectic classification, technological capability consists of three 
core capabilities namely: 

o operative capability; 
o transaction capability; and 
o innovative capability. 

To nurture these three capabilities, the organization also needs, "supportive capability". The 
elements of these capability categories are shown in Table 1. Thus, a major area of interest, 
from a technology management perspective, in the NICs and developing countries of Asia is how 
to upgrade organizational technological capability. 

4. Concluding Remarks 

It is pointed out by many world leaders that we are witnessing the dawn of the "Asian 
Millennium." By the year 2000 it is expected that the Asian market will be as big as Europe's 
or North America (in GDP terms), and is likely to be four or five times that size by the year 
2050. Such a projection has several implications from a technology management perspective. 

o Firstly, the Asia Pacific region will continue to witness considerable foreign direct 
investment in, and relocation of existing production to, the most cost-effective centers. 
The countries and firms that can benefit from such moves are those that have acquired 
relevant technological capabilities and technologically literate managers. 

o Secondly, in many instances, technologically advanced countries, and their firms, are 
becoming more and more prepared to transfer technology on more attractive terms. The 
days when companies kept technology to themselves for fear of helping the competition 
appear to be numbered. Now they realize that competitors are rising up anyway and it 
may be more prudent to "partner for profit." Unless developing Asian countries and 
firms upgrade their technological capabilities to take advantage of this trend, they will 
miss this great opportunity and become laggards in the race for prosperity. 

o Thirdly, there is a trend, especially in the Asia Pacific region, to follow the Japanese 
model of technological development where technology acquisition takes place from a 
strictly commercial standpoint and not from a military one. Thus, we need managers in 
the civilian sector who are well versed in technology management to derive benefit from 
this trend. 

Thus, the introduction of good technology management training programs in the 
developing countries is timely. In this context, the introduction of a technology management 
module in the training program for experts 1n the "industrial exploitation of indigenous medicinal 
and aromatic plants' is most appropriate and laudable. 
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Tllhle I An Eclectic Cla.ssific:u1on of Tcchnolog1caJ C.ip11h1lit1es 

Description .if the Major T.:chnologicaJ Capabilities and Capability Ekments 

Operative Capability 

Operarive capability reiers ro the continuing ability of .s firm to dfect1vely transform inputs onto outputs 1n ~ccordance with the business 
strategy of the firm. More spcc1fically 1t ..:onsists of the following capability elements. 

01. Cap ab ii icy to dfccuvely utilize :ivalia.ole plant and oqu1pment. 

02. Ca.pabilicy to plan .ind control production operaiions. 

03. Ca.pabilicy to carry out troubleshoo!tng and good predictive, preventive and emergency {breakdown I maontcn!lllce 

04. Ca.pabilicy to quickly cha.nge over to new models. 

05. Capability to use compucerized iniorrmuion and control systems 10 provide information support and necworking for produccion operations. 

Transaction Capability 

Transaction capability reiers IO the ability vi a firm lo effectively plan and implement technology transactions. More specilicaJly it consists o( 

the following capability elcmencs. 

Tl. Capability to justify and specify clearly the technologies to be bough!lsold, based on detailed engineering studies and translation of basic 
process parameters into layout, plant and equipment. 

TI. Capability to identify suitable sellers/buyers of technology and carry out sound technology, strategic and resource tit asscssmencs. 

TI. Capability to identify the most suitable mechanism(s) for buying/selling technology. 

T4. Capability of a firm to negotiate effective terms for the transaction of the technology. 

Innovative Capability 

Innovative capability refers to the capability of a firm to come out with technological innovations and take them through to economic practice 
with a view towards strengthening current businesses, providing new business ventures, and exploring new technology bases. 

I I. Capability of a firm to reven;e engineer acquired technology. 

l2. Capability of & firm to carry out product innovations. 

l3. Capability of a firm to carry out process innovations. 

14. Capability of a firm to inttoduce application innovations. 

15. Capability of a firm to introduce system innovations. 

16. Capability of a firm to inttoduce core competence leveraging innovations. 

Supportive Capability 

Supportive capability refers to !he capability of a firm to provide a foundation and impetus for the balanced development, integration and 
improvement of operative, trllDSllCtioo, and innovative capability. More specifically it consists of the following elements. 

S 1. Capability to formuJarc a techoology-based development scenario in the light of a strategic vision. 

S2. Capability to identify funding sources and obtain fUIJ<U at competitive rates for expansion and growth. 

SJ. Capability to develop expeditionary aod futurc-odcuted market intelligence. 

S4. Capability to effectively access necessary material inputs for production. 

SS. Capability for undert4lciag project pllllllJing lllld execution. 

S6. Capability for plllDl!iag and implementing programs for sustained human resources development. 

57. Capability for knowledge creation and extracting larent skills. 
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Challenges for Managers of Technology l 

1. Introduction 

It is no longer possible to devise effective corporate strategies without taking into account 
the underlying technological thrusts and their implications from the point of view of 
competitiveness, profitability, growth etc. A number of major technological forces now at work 
will have important impacts on the functioning of businesses and will require fundamental 
adjustments on the part of management with respect to the way business activities are conducted. 
The objective of this session is to examine the major challenges facing managers of technology. 

2. The Major Technological Forces 

The major technological forces that will impinge upon firm level activities are briefly 
outlined below 

o First is the development of new manmade materials that will increasingly compete with 
and substitute for traditional materials generated from natural resources. Traditionally, 
technology has been used to process materials found in the ground or growing from it. 
However, recent advances in materials science and engineering are making it possible .to 
start with a need and then develop a material to meet it. These "new materials" - super
polymers, composites, fiber optics, fine ceramics, and others now being developed in 
Japan, Western Europe, and the United States - will have a profound effect on the 
economic value of natural resources. 

The materials revolution could force a refocusing of public policy away from the 
prospects for traditional industries such as steel and copper and toward the emergence 
of entirely new industries and processes. 

o Second, accelerating advances in the technology of computers, telecommunications, and 
information processing will provide enormous economies of scale in supplying services 
and transferring technology. The changes taking place in the area of information 
management are so far reaching that they have been characterized as the "information 
revolution." 

Advances in telecommunications represent only a part of the revolution taking place. 
Applied research is becoming faster as past knowledge becomes more readily available 
to researchers and experimentation is assisted by simulation and the bare beginnings of 
artificial intelligence. Product life cycles are shortening. Process and product 
technologies are becoming instantly transferrable through global computer
telecommunications links, widening dramatically the potential suppliers of goods and 
services in the world marketplace. Goods suppliers increasingly are able to provide 
accompanying engineering services, enabling much closer and more interactive producer-

TECHNOLOGY MANAGEMENT MODULE K. Ramanathan 
Training Course on Industrial Exploitation o( Indigenous Medicinal and Aromatic Plants As.wciate Professor 
Organized by UNIDO, ITPD/l'S and ICS School of Management 
Beijing, China Asian Institute of Technology 
10-25 June, 1997 Bangkok, Thailand 
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consumer relationships, thereby changing the nature of compet1t10n from selling 
previously designed machinery, equipment, and components to provision of design 
services, process technology, tailored equipment and components, redesign, and 
continuous engineering support. These developments sharply reduce the significance of 
geographic distance and dramatically shorten the response time needed to meet changing 
consumer demand. 

o Third, industrial processes are being reoriented within the framework of computer
integrated manufacturing (CIM) and flexible manufacturing systems. This reorientation 
is based on multipurpose, reprogrammable equipment and systems, combined with 
entirely new materials processing techniques. The changing character of production 
processes will provide the opportunity for much greater flexibility, small lot production, 
minimal inventories, rapid market response, and product adaptation, while maintaining 
and even enhancing economies of scale in the use of plant and equipment. CIM will 
inevitably result in shorter product life cycles, and competitiveness will increasingly 
depend on the speed of response and the character of product-related services. There 
may be a substantial labor-displacing effect as a result of greater reliance on CIM, and 
this could have significant implications for enterprises in countries that rely on low labor 
costs for export competitiveness. 

o Fourth, improvements in transportation, especially in the technology of aircraft, are 
bringing production centers and markets much closer in terms of time and relative cost. 
Lighter but stronger airframes and lighter, higher-performance aircraft engines will mean 
greater weight capacity, greater distance feasibility, and shorter landing and takeoff 
requirements, thereby intensifying the competitiveness of air transport relative to other 
modes of transportation and giving even greater emphasis to speed of response to 
consumer requirements. 

o Fifth, rapid advances in the life sciences are likely to alter demographic profiles and 
enhance human capabilities across all age brackets. The share of services in total 
national employment is likely to continue to grow in virtually every nation, placing 
greater importance on the quality of the human resource base in maintaining and 
improving competitiveness and requiring greater emphasis on reforms of education and 
training at all levels and the quality and distribution of services. 

o Sixth, biotechnology developments may open the way for major advances in the 
production (and location of production) of food, and for improvements in such diverse 
areas as industrial processes, management of wastes, memory technology, and even 
animal and human characteristics. Developments currently under way only reveal a 
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glimmer of what these future thrusts might be. It can nonetheless already be said that 
developments in this field are likely to change greatly the nature of world food 
production and distribution, with major effects on agricultural and agribusiness 
technologies and competitiveness. 

3. Implications for Managers of Technology 

Throughout history, technological change has brought about changes in the pattern of 
world economic activity. What is new is the acceleration of the pace of change. combined with 
the emerging capability of changing the character of nature's building blocks to open entirely 
new avenues of production and even, potentially, new avenues of evolution. 

Rapid economic change invariably means disruption. There are congenical tendencies in 
our economic institutions and political processes to shield disrupted enterprises or industrial 
sectors from global forces of change. Against these institutional tendencies, the emerging 
technology thrusts are accelerating the pace of change. One of the consequences ofa shortened 
economic time span is faster product obsolescence in world competition. As the market life
cycle of many products shortens, there is a growing need for faster responses and faster 
adaptation of production systems, without time-consuming investment in new plant and 
equipment. In such a competitive environment. R&D cannot be attributed to particular 
products; it becomes an ongoing process necessary to remain a viable, competitive entity. 
Measurement of performance, accounting standards, tax treatment - all such traditional concepts 
become obsolete. This means treating the level of R&D spending as an underlying measure of 
the strength of corporation, much like capital asset value. 

Some of the more important implications of these technological thrusts, at both firm level 
and national level are as follows: 

o First, it is likely that there will be significant shifts in relative competitiveness among 
industrial sectors and shifts in relative economic power among nations. These shifts may 
not always move in a single direction. Building plants in other nati.Qns and securing 
components from foreign suppliers ("outsourcing") may prevail for some periods, while 
domestic consolidation and centralization may prevail in others. For example, the U.S. 
automotive industry may for a time move toward global sourcing, but there are strong 
economies to be gained from consolidation when new materials and CIM become more 
widely relevant to automotive production. 

In assessing the relative economic and political power of nations in coming years, it is 
apparent that countries that adapt quickly will tend to be stronger, aI1td those that have 
difficulty adapting will tend to fall behind. In this regard, relatively rigid, centrally 
managed economies will have difficulty keeping pace, and the United States, Japan, 
Canada, Western Europe, and the NICs will probably stretch their technological lead 
over the centrally planned economies. 
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o Second, growing world competition from new entrants at home and abroad can be 
expected to be generated by the accelerated international diffusion of technology. 
Countries that try to develop indigenous technologies through protectionist measures and 
exclusion of foreign technologies and communication will eventually find its firms falling 
back, "plugged out" form world competition. 

o Third, private enterprise will have to become far more knowledgeable about worldwide 
developments among both present and potential competitors. To limit risks from 
competitive surprises and enhance the ability to synthesize a variety of technologies, 
companies may increasingly seek to devise cooperative arrangements among two or more 
industrial partners in various parts of the world. Engineers operating at different 
geographic points will increasingly work interactively through global telecommunications 
networks to develop new technologies cooperatively. These tendencies will increasingly 
obscure the national origins of particular technologies. It is also likely that there will be 
a growing emphasis on global provision of services (R&D, design, engineering, 
procurement, trading, finance, customer support, and the like). 

o Fourth, the competitiveness of private enterprises will tend to depend upon the basic 
strategies of those enterprises. Planning for change and adapting quickly to it may 
become the most vital element in maintaining and enhancing competitiveness. This will 
often require increased emphasis on diversification and risk management, through 
diversification of markets, products, production location, production methods, financial 
arrangements, and R&D. 

4. Concluding Remarks 

The pace of technological change is posing a tremendous challenge to both firms and 
governments. In fact some analysts are of the view that governments may find that attempts to 
manage technology, in conventional ways, may be made increasingly irrelevant by the 
accelerating pace of change. It may be more useful for government to play the following 
important roles: 

o First, governments could try to improve their macroeconomic policies to encourage faster 
innovation, investment, and growth. They could try to improve the tax treatment and 
other incentives for innovation, with particular attention to stepping up the speed of 
innovation and the pace of competitive responses to foreign challenges. Governments 
could create an environment that favors creation of new businesses and institutional 
change. 

o Second, governments could educate their publics, including their business enterprises, 
about the nature of the forces now at work and the fundamental structural changes that 
will be necessary to meet them. 
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Understanding Technology 1 

I. Introduction 

Acknowledging the need to acquire technology and use it as a competitive weapon is one 
thing but effectively introducing it into the organization and reaping the benefits is more 
complex. Recent literature contains many examples of such failures faced by many firms 
including technologically advanced multinationals. The forty billion dollar robotic leap of 
General Motors, flooding plant floors with advanced instrumentation technologies, and the 
disappointment at its inability to match up to ~hopfloor realities is a popular example that is often 
quoted. 

A fundamental problem that leads to such mistakes is that ic is not clear to many 
managers what technology really is. Technology continues to be treated as a "black box" by 
many managers and writers. It would be futile asking managers to manage technology effectively 
when it is not clear what technology really is. Thus, before business leaders and management 
"gurus" exhort managers to acquire the skills to manage technology effectively it is imperative 
that this issue be first addressed. This session is an attempt to meet this need in a limited way. 
The ideas presented in this sessions are based on two papers (Ramanathan, 1994 and 
Ramanathan, 1997). This session will therefore aim at trying to create an understanding of what 
technology really is. The focus will be on manufacturing technology. 

2. The Elements of Proces.s and Product Technology 

In any manufacturing operation, it would be necessary to understand what product and 
process tctchnology is involved. Product technology consists of two major categories: technology 
associated with the design of a product, and technology associated with the usage and 
maintenance of the product. Process technology refers to the technology needed to make the 
designed product. Both these will be explained below. 

Process Technolol:J 

Manufacturing process technology may be defined as the manifestation of four elementary 
and interacting components namely: an object-embodied form called teehnoware; a human
embodied form called humanware; an information-embodied form called inforware; and an 
institution-embodied form called orgaware (Ramanathan, 1994). These components are 
elaborated below. 

o Technoware comprises a material transformation subsystem, and an information 
processing subsystem. The material transformation subsystem performs desired 
mechanical operations that the technoware has been designed to perform. The 
information-processing subsystem carries out a three stage control sequence, 
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namely. sensing-analysis-actuation. The infonnation processing subsystem may 
be completely or partially built into the technoware. In some cases it may be 
totally absent in the technoware. 

o Humanware consists of the skills needed to realize the potential of technoware 
and consists of "contact humanware" and "support humanware". Contact 
humanv.·are refers to the operators of the technoware, while support humanware 
refers to the maintenance crew and indirect technoware use facilitators such as 
software specialists (for CNC machines) and production management personnel. 

o Orgaware refers to the support net of principles, practices and arrangements that 
govern the effective use of technoware by the humanware. It may be viewed in 
terms of what may be called work conventions, work organization, work 
facilitation, work evaluation and work modification. Tables 1, 2, and 3 elaborate 
orgaware through illustrative examples. 

2 

o Inforware represents the accumulated knowledge needed to realize the full potential of 
the technoware, humanware and orgaware. Inforware, could be considered in terms of 
three categories: technoware-specific inforware (TSI); humanware-specific inforware 
(HSI); and orgaware-specific inforware (OSI). TSI refers to inforware needed to 
operat~ maintain and improve the technoware. HSI is the inforware needed to obtain 
a good understanding and appreciation of the manufacturing proce$S and the technoware 
being used. OSI is the inforware needed to ensure effective usage of, and timely 
interactions between, the available technoware and humanware. A more comprehensive 
breakdown in terms of the elements of TSI, HSI, and OSI are shown below. 

1. Technoware-Specific lnforware (TS/) 

Technoware attribute technoware (tai): Information pertaining to the technical 
specifications of the technoware. 

Technoware operating inforware (toi): Information pertaining to standard operating 
procedures and software needed to activate the technoware. 

Technoware mainlenance inforware (tmi): Information needed to maintain technoware and 
the software needed to operate the technoware. 

Technoware peifonnance-enhancing inforware (tpi): Technoware performance-enhancing 
heuristic knowledge developed in-house by the firm's humanware. 

Technoware design inforware (tdi): Engineering drawings, design specifications, and 
design calculations needed for manufacturing the technoware. 
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2. Humanware-Specific lnforware (HSI) 

Humanware foundation inforware (hfi): Information that provides insights into the 
functional requirements of a manufacturing system; the knowledge of the possibilities, 
limitations and manipulability of various natural processes and structures which might be 
used in technical practice; and a range of design concepts through which such processes 
and structures are harnessed to the performance of various functions. 

Humanware back-up inforware (hbi): Information such as tables of engineering data and 
functions; documentary standards; state-of-the-art measurements; standardized 
measurement and calibration methods; and national and international standards of 
physical, chemical and engineering measurements. 

3. Orgaware-Specific lnforware (OSI) 

Orgaware back-up inforware (obi): Information such as: demand forecasts and customer 
specifications needed to determine the master production schedule (mps); bills of 
materials, on-hand inventories, order status of production items, replenishment rules and 
lead times needed for materials requirement planning (mrp); technoware and labor 
contact humanware capacity information for order scheduling, for planning overtime 
and/or subcontracting, if necessary, and for revising mps and mrp if needed; and 
supplementary details on costs, technoware downtime, yields, rejects etc. 

Orgaware enhancing injorware (oei): Information needed for enhancing the planning and 
control of technoware and humanware. This includes algorithms, heuristics and rules 
such as those provided by operations research and statistical techniques, and also 
computer software that facilitate the scope of application of these. 

The four components of process technology are complementary to one another and are 
interrelated. They are required simultaneously in a manufacturing operation and no 
transformation can take place in the complete absence of any of the four components. 

It is important to note that there exist dependent relationships between the four 
components. For instance, technoware with no information-processing subsystem built into it 
would require well trained contact humanware to operate it. On the contrary, advanced 
technoware with a sophisticated built-in information processing subsystem may not need highly 
skilled contact humanware to operate it but would certainly require high calibre support 
humanware to provide the necessary programming and maintenance support. The mix of 
technoware and humanware to be used would also determine the nature of the orgaware to be 
used. For instance, the unique characteristics of the orgaware used with commendable success 
by the Japanese in an FMS environment have been well elaborated in the literature. On the 
contrary, the orgaware to be used in an engineering parts manufacturing unit using conventional 
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Understanding Technology 4 

machine tools would be quite different. However, it may be useful to point out that the 
introduction of advanced technoware in an organization often necessitates the hiring of highly 
qualified support humanware and the changing of the orgaware to suit the new environment. 

Product technoloey 

In the case of product technology, there are two major categories of inforware 
(Ramanathan, 1997). These may be referred to as product design inforware (POI) and product 
usage inforware (PUO. The various elements that make up these two categories of product 
related inforware are elaborated below. 

1. Product Design lnforware (PD/) 

o Designfoundation inforware (dfi): Information that provides insights into: the functional 
requirements of the product design; design concepts; simulation techniques and analytical 
procedures needed for understanding and predicting product performance; computer-aided 
design tools; and customer needs. 

o Design back-up inforware (dbi): Information such as organized technical data needed for 
designing a product. This includes information such as tables of engineering data and 
functions; documentary standards; state-of-the-art measurements; and national and 
international performance standards. 

o Design specifications inforware (dsi): Infonnation such as engineering drawings of the 
product; design specifications; and design calculations used. 

2. Product Usage lnforware (PU/) 

o Product operating inforware (poi): Information such as standard operating procedures and 
software needed to use the product. This could include information for installing the 
product. Sometimes, it could also include information for computer-based training 
(CBT). CBT tools can often be customized to suit the client's needs. 

o Product maintenance inforware (pmi): Infonnation needed to maintain, repair, and 
service the product and related software. This could include maintenance manuals (for 
both hardware and software), trouble-shooting checklists, and parts listings. 

o Product peiformance-enhancing inforware (ppi): Knowledge, usually of a heuristic 
nature, that involves information needed for operation optimization, and upgrading 
product perfonnance. 
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Table I. Comparison of the Orgaware in Lean and Buffered Production Systems 

Determinants of Description of Orgaware 
Orgaware 

Lean Production Systems Buffered Production Systems 

Work conventions o Seek perfection the first time o Learning through trial and error 

o High-risk but high-return o Low short-term risk approaches 
approaches with low potential for long-term 

performance gain 

o Role of senior management is o Role of senior management is 
"visioning" - establishment and "bossing" - top-down control to 
communication of common goals ensure attainment of organizational 

goals 

Work organization o Production of a large variety of o High-volume production of few 
products standardized products 

o Team approach to work o Central administrative coordination 
organization with emphasis on and control 
autonomy and networking of 
groups and individuals 

o Small number of white-collar staff o Heavy reliance on white-collar 
for monitoring performance and workers for performance 
suggesting improvement measures monitoring and suggesting 

improvement measures 

o Conserve resources (especially o Cushion the system from any and 
inventory, and repair areas and all unforeseen events by stocking 
facilities) and time through up resources (especially inventory, 
approaches based on a "just-in- and repair areas and facilities) 
time" philosophy based on a "just-in~ase" 

philosophy 

o Suppliers and subcontractors must o Through competitive sourcing 
be regarded as part of the compel suppliers to accept 
production team minimal profit margins 



Table 1 (continued). Comparison of the Orgaware in lean and Buffered Production Systems 

Determinants of Description of Orgaware 
Orgaware 

lean Production Systems Buffered Production Systems 

Work facilitation o Multiskilled and highly trained o Extreme forms of functional 
employees with abil icy to handle a specialization, narrow job 
variety of casks descriptions and low emphasis on 

continuous training 

o Extensive sharing of information o Low emphasis on information 
sharing 

Work evaluation o Employees are encouraged to o Employee performance is 
measure their own performance. monitored independently by white-
Emphasis is on "grass-roots" collar supervisory and industrial 
involvement with all aspects of engineering staff. Little or no 
operation at the work-force level emphasis on inducing "grass-

roots" involvement. 

o Evaluation criteria are based on o Evaluation criteria stress cost 
flexibility, quality and delivery reduction 

Work modification o Encouragement for continual and o Innovations are generated by 
incremental improvement of research and development staff 
products and processes through working independently in 
worker empowerment and industrial research laboratories. 
workforce involvement. The focus is on breakthroughs. 
Breakthroughs are not abjured but Incremental and continuous 
placed in a different perspective improvements are not adequately 

emphasised 
o Innovative activities focus on 

improving quality, reliability and o Focus of innvoative activities is on 
features. cost reduction. 

Source: Ramanathan (1994) 



Table 2. Description of Orgaware in Japanese Firms Using FMS 

Determinants of Characteristics of the Orgaware of Japanese Firms 
Orgaware Using FMS (Flexible Manufacturing Systems) 

Work conventions 0 Faith in the technological literacy of the company's workers. 
0 Emphasis on the management of intellectual capital and not only of 

equipment. 
0 Treating manufacturing as a service to special market segments 

Work organization 0 Reliance on small, cohesive teams of highly skilled generalists. 
0 Emphasis on teamwork for advance problem solving and process 

improvement. 
0 Meshing of FMS installation project team with the operating team to 

ensure smooth transition and enhancement of learning to enable 
process mastery and productivity enhancement. 

0 Division of teamwork with a view towards creating time to 
undertake process improving activities such as test cutting of new 
parts, observing machine behavior, and examining performance 
statistics. 

0 Worker empowerment to plan production, and manage quality and 
delivery performahce. 

0 Management focus not on routine day-to-day problems but on 
strategies for meeting competitive pressures on product performance. 

0 Extensive use of college-educated engineers and highly competent 
Work facilitation engineering oriented people. 

0 Extensive training to upgrade skills (three times longer than in the 
United States). 

0 Extensive information exchange through group activities. 

0 Evaluation based mainly on ability to attain: flexibility in operations; 
Work evaluation quality; reliability; increased uptime; and untended operations. 

0 Emphasis on purposeful incremental improvements on a sustained 
basis (no "if it ain't broke, don't fix it" attitude). 

Work modification 0 Continuous creation of new physical assets in the form of better 
programmed and better managed equipment. 

0 Emphasis on the need for managing process improvement,not just 
output, on a sustained basis. 

Source: Ramanathan (1994) 



Table 3. Reengin~ring Interpreted as a Means of Changing Orgaware 

Determinants of Reengineering Approaches for Changing Orgaware 
Orgaware 

Work conventions 0 Persuading all employees to embrace - or at lease not to tight - the 
prospect of major change 

0 Inducing changes in company culture and vaJues - from protective to 
productive 

0 Changing attitudes of managers - from supervisors to coaches 
0 Changing attitudes of senior management - from scorekeepers to 

leaders 

Work organization 0 Changing work units - from functional departments to process teams 
0 Changing jobs - from simple tasks to multidimensional work 
0 Changing organizational structures - from hierarchical to flat 

0 Changing roles of employees - from controlled to empowered 
Work facilitation 0 Changing job preparation - from training to education 

0 Changing the process of setting evaluation criteria - from top down 
Work evaluation mbde to consensus mode 

0 Changing focus of performance measures and compensation - from 
activity to results 

0 Changing advancement criteria - from performance to ability 

0 Innovating through "benchmarking" 
Work modification 0 Enhancing things that bring value to the customer and changing or 

eliminating things that don't 
0 Changing from an "if it ain't broke, don't fix it" approach to "if it 

ain't broke, keep looking" approach 

Source: Ramanathan (1994) 
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The above approach of looking at technology is very useful when transfer of technology 
is being planned. In a manufacturing technology transfer situation, if process technology 
t::"a11sfer is considered, it may be said that technology transfer is successful only if it leads to the 
eventual acquisition and balanced development of all four components of process technology. 
If product technology transfer is considered, comprehensive transfer may be said to have taken 
place only if both PDI and PUI have been transferred. Unfortunately, in selecting technology 
rransfer mechanisms and negotiating the package, most transferees of technology do not 
explicitly consider the process and product technology in terms of the various elements of 
teehnology. Thus, understanding what technology really is from a business perspective is 
important from both technology transfer planning and negotiating perspectives. 
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Creating Technological Competencies 1 

1. Introduction 

In today's context, we see that location specific factor based cost advantage cannot be 
retained for long. To survive and grow, firms must learn to compete on the basis of technology. 
This session will try to create an understanding of how technology can confer competitive 
advantage on a firm. The concept of core competence in this context will also be introduced. 

2. The Influence of Technology on Competitiveness 

Though a firm may have many strengths and weaknesses vis-a-vis its competitors, it 
attains competitive advantage either due to: 

Cost advantage; or 
Differentiation 

In a cost advantage strategy a firm tries to become the low-cost producer in the industry. 
However, its product must be seen as comparable to the products of the other competitors in 
terms of quality and other expectations of the buyers. In a differentiation strategy a firm tries 
to produce something that is unique with respect to certain dimensions that are widely valued 
by buyers. The firm may position itself to cater to some or all of those dimensions. For 
providing these valued attributes the firm will charge a premium. Firms may also adopt these 
strategies in specific segments of the industry and specialize in niches. 

In implementing these strategies a firm should look at the influence of technology on the 
following: 

its value chain (Figure l); and 
its industry structure (Figure 2). 

The influence of technology on industry structure should be seen from the perspective 
of firms already existing in the industry and also from the perspective of potential entrants, 
suppliers, and buyers. When firms go in for new technology they should assess it from these 
perspectives as well and not only on conventional aspects such as how much it costs to buy or 
how modem/old it is. 

A clever firm tries to use technology to configure its value chain in such a way that it 
can help it to reduce cost or improve uniqueness. In this context it should examine its 
technological core competencies. Technological core competencies may be defined as the 
collective knowledge in an organization about how to coordinate the multiple technologies 
required for product design and production. This collective knowledge will depend on how well 
developed the technological capabilities of a firm are. 
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Creating Technological Competencies 2 

3. Tecbno.Jogical Capabilities as the Foundation of Core Competencies 

Often owning technology is confused with having technological capability. Actually, to 
compete, a firm must have the ability to: 

o Use the technology it has very effectively so that it can recover the investment 
;nade in it and generate surpluses for further gro'-"th; 

o Buy or sell useful technology at good prices so that it can either continuously 
improve the sophistication of its technology or make money from what it owns; 

o Adapt, improve and eventually develop its own technology: and 

o Provide the necessary support to develop and improve the above three abilities 

Thus, having the technology components is only one side of the "technological competency 
coin." Having the abilities mentioned above - which we may call "technological capabilities" 
is the other side. 

Technological capability gives power to a firm. While a Firm A may sell technology to 
another Firm B, it will not upgrade the technological capabilities of B because no entity likes 
to distribute power to others. Technological capability must be accumulated by firms on their 
own. Since the mid-1980s many classifications of technological capability have been used. A 
recent (Ramanathan, 1997) classification will be presented in this session. 

In accordance with the abilities discussed above we can view technological capabilities 
as consisting of four categories. These are: 

Operative capabilities; 

Transaction capabilities; 

Innovative capabilities; and 

Supportive capabilities. 

Operative capability refers to the continuing ability of a firm to effectively transform 
inputs into outputs in accordance with the business strategy of the firm. More specifically it 
consists of the following capability elements. It consists of the: 

o Capability to effectively utilize available plant and equipment; 

o Capability to plan and control production operations; 
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Creating Technological Competencies 

o Capability to carry out troubleshooting and good predictive, 
preventive and emergency (breakdown) maintenance: 

o Capability to quickly change over to new models; 

o Capability to use computerized information and control systems to 
provide information support and networking for production 
operations. 

3 

Transaction capability refers to the ability of a firm to effectively plan and implement 
technology transactions. It consists of the: 

o Capability to justify and specify clearly the technologies to be 
bought/sold, based on detailed engineering studies and translation 
of basic process parameters into layout, plant and equipment; 

o Capability to identify suitable sellers/buyers of technology and 
carry out sound technology, strategic and resource fit assessments; 

o Capability to identify the most suitable mechanism(s) for 
buying/selling te.chnology; and 

o Capability of a firm to negotiate effective terms for the transaction 
of the technology. 

Innovative capability refers to the capability of a firm to come out with technological 
innovations and take them through to economic practice with a view towards strengthening 
current businesses, providing new business ventures, and exploring new technology bases. It 
consists of the: 

o Capability of a firm to reverse engineer acquired technology; 

o Capability of a firm to carry out product innovations; 

o Capability of a firm to carry out process innovations; 

o Capability of a firm to introduce application innovations; 

o Capability of a firm to introduce system innovations; and 

o Capability of a firm to introduce core competence leveraging 
innovations. 
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Creating Technological Competencies 4 

Supportive capability refers to the capability of a firm to develop, integrate and im~rove 
operative, transaction, and innovative capability. This includes: 

o Capability to formulate a technology-based development scenario 
in the light of a strategic vision. 

o Capability to identify funding sources and obra.:in funds at 
competitive rates for expansioo and gro\lt'th. 

o Capability to develop expeditionary and future-oriented market 
intelligence. 

o Capability to effectively access necessary material inputs for 
production. 

o Capability for undertaking project planning and execution. 

o Capability for planning and implementing programs for sustained 
human resources developmenL 

A firm may oot need all the technological capabilities from the beginning. Depen.ding 
on its vision and competitive environment a firm may gradually accumulate the desired 
technological capabilities. However, for a particular transformation operation a firm must fnave 
the necessary four components of technolog)' to compete. The following observations may be 
made with respect to technological capabilities. 
I 

o With the gradual development of an enterprise the sophistication 
of both the components and capabilities must increase. 

o For different types of capabilities, a firm requires the right kind of 
technology components. Depending upon the type of capability, 
the relative importance of the four components may change. 

Example: For innovative capabilities Hand I will, in general, 
be more important than T and 0. 

4. Improving Technological Capabilities and Creating Competencies 

The accumulation of technological capabilities is a process of institutional learning. It 
must reside in an enterprise and must not be diminishe;d if an individual leaves the firm. Thus, 
putting in place the necessary mechanisms for fostering collective learning is very critica.E for 
technological capability development. Basically, learning takes place "by doing" and "by 
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Creating Technological Competencies 5 

changing." There are many ways to "do" and "change." In fac: today we talk of ·~earning 
organiz.ations." 

Before trying to improve technological capability, it is important for a firm to first 
measure its existing technological capability through the use of qualitative and quantitative 
indicators. Methods are available to do this. The firm should then "benchmark" its existing 
capabilities with a "target leader" in order to decide where and by how much it should improve. 

Technological capability development is a dynamic process. In today's competitive 
environment there can be no stopping of the "component enhancement• and "e<:.pability 
development" processes. If these two are done the creation of technological competer:·cies for 
competitive advantage will be greatly strengthened. Two examples are given in the text to 
illustrate technological core competence build up. 
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Strategic Innovation for ~ew Business 1 

1. Introduction 

Research and development 'R&D) ma:1agement has, over che years, come to mean the 
effective management of R&D ac:=vities the results of which are technological innovations. 
Technological innovation:5 enhance l firm's ccmpetitiveness and hence the efficient management 
of R&D activities are cri::ical from a strategic perspective. The sustained financial well-being 
of firms and nations thus depends to a large e::uent on their ability to continuously innovate and 
to maintain steady progress in tecr~1ological advance. Until very recently it was thought that 
R&D was relevant only 10 firms ir: the indus;:rialized developed countries which are generally 
in the forefront of deveilOping new technologies. However, recent experience in the Newly 
Industrializing Countries (NICs) such as Korea, Singapore, and Taiwan, and technologically 
advanced developing co~tries such as China. India and Brazil has shown that R&D efforts can 
indeed contribute toward!! economic development and self-reliance of the less affluent countries. 
This realization has led no an inten.sification of interest in developing countries in studying the 
strategic managemenr of innovation. 

However, initiatimg and sustaining eff()Jf!.S for strategic innovation in a developing country 
setting can be quite difficult due to several reasons. The more important include the following 
(Choi: 1989, 1986): 

o Low public interest in science and technology, and lack of popular esteem for scientific 
and technological accomplishments; 

o Inability of government R&D institutes to create a "critical mass" in tenns of people, 
facilities, infonruurion, and funding; 

o Non-availability OJf necessary scientific and technological manpower at the national level; 

o Heavy reliance om imported technology and lack of initiatives to modify and improve it 
for domestic appliication; 

o Poor commerciali2ation capabilities of government R&D institutes which leads to wastage 
of resources, and strained relationships with industry; 

o Poor capability at all levels fur assessing the economic implications of R&D efforts; and 

o Sub-critical invol~7ement of industry in fostering national R&D initiatives. 

It is against this background that the management of innovation at the firm level has to be 
viewed. In addition, inmovation strategy is an integral part of a firm's overall technology 
strategy. Thus, any examination of a finn's innovation strategy must be seen in this context. 
For the sake of conveniemce the terms -innova.tion management" and "R&D management" are 
used interchangeably in tlhis topic. 
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Strategjc lnnovation for '.'ew Business 2 

~-: this session we s;:-iall attempt to elaborate the strategic management of innovation at 
the firn: level, in a developing country setting. in relation to the firm's overall technology 
strateg: In order to accor=:plish this objective, the rest of this topic is presented in four parts. 
The sec:.:-nd part, which is :.'le next, elaborates a generic classification of technology strategies. 
This is :oUowed by an expl.anation as to how or.e can develop a typology of R&D initiatives in 
terms c 1: increasing degrees of sophistication and complex..ity. The fourth section then suggests 
the nar..:.:...-e of R&D activities that firms following different technology strategies can undertake. 
Lastly. ::-ecommendations a:-e made with respec: to supportive interventions that are needed to 
succes~..:lly embark upon ~d sustain a steady growth of R&D activities. 

2. A Generic Classificati0en of Technology Strategies 

3asically there are two ways by which a firm can gain access to a technological 
innovae:on. The first is to generate the innovation through in-house R&D. The second is to 
purcha:se the technology from another firm which has developed it. The latter is commonly 
referree to as technology :ransfer. Very often the question is raised whether R&D is really 
neces5'E..--y for all types of firms. Some managers argue that it may be cheaper to buy the 
technoliogy than generate it in-house through R&D. This kind of argument is especially common 
in deveioping country firm:s which are acutely aware of the fact that technologically they are far 
behind !he firms in the technologically advanced countries. An answer to this question is best 
sought ~y looking at the generic technology strategies adopted by firms. Experience shows that 
firms ~erally tend to follow four generic technology strategies (Shapf and Ramanathan, 1995; 
Zahra, Sisodia, and Das, L994). These are: 

o the technoloigy leader (or first-to-the market) strategy; 
o the technoloigy follower (or fast follower) strategy; 
o the technol<JJgy exploiter (or imitator) strategy; and 
o the technol09gy extender Oate entrant) strategy. 

Each ci these strategies are elaborated below. 

Firms that follow the technology leader strategy are usually the industry leaders. These 
firms, ~ general, reach s:uch a status by continuously upgrading their technologies and by 
becomog producers of state-of-the-art technologies. They also cater to a very high value 
market.. For instance, Cray and Fujitsu may be considered to be technology leaders in the 
produc:ion of supercomputers. Such firms are very innovative and invest heavily in R&D. They 
also de:ermine to a great extent the technological trajectory that the industry will follow in the 
future. 

There are also very large and successful firms which are very cautious and do not attempt 
to become techoology leaders. They permit other firms - the technology leaders - to do the 
pion~...ng work and quick::ly move in as "followers" if they feel that the pioneering efforts are 
likely tlD lead to success. The technology followers also have high technological capabilities and 

TECHN)LOGY l'tfA ... 'IJAG~'T MODULE K. Ramanathan 
Tr~ Course oa Industrial Exploitation of Indigeo~ MedicinaJ and Aromatic Plants Associate Professor 
Organimd by UNIOO, ITPDrfS and ICS School of Management 
Beijing,. China Asian Institute of Technology 
10-25 Jwme, 1997 Bangkok, Thailand 



Strategic Innovati(){] for New Business 3 

:.nvest heavily in R&D. However, their greatest skill is in quickly adapting and modifying the 
advanced technologies developed by the leaders and catering to similar markets. In some 
:..1stances the products of the followers may be superior to that of the leaders although they will 
~oc have the advantages of being the "fL~t-to-the market." 

A third category of finns follow what may be called the technology exploiter strategy. 
SJch firms have the ability to acquire standardized technologies from around the world, adapt 
:t to suit their conditions if necessary and use it effectively to cater to medium value markets. 
Firms in countries such as Korea and Taiwan have earned a reputation for being excellent 
:echnology exploite:--s. There are many instances where firms in these countries have 
successfully exploited standardized technologies and built up huge export markets. These firms 
also carry out R&D to assimilate and improve imported technologies. 

The last generic technology strategy followed by some firms, especially in many 
developing countries. is what may be called the technology extender strategy. These firms 
usually pick up mature and obsolete technologies which are freely available in the international 
markets and use them to produce output to cater to low value markets. Such firms hardly carry 
out any R&D. 

If the technology transfer (TT) and in-house technology development (R&D) mix of the 
firms adopting the different technology strategies are examined, it can be seen that while 
technology extenders would almost certainly depend entiriely on TT, the technology leaders 
v•ould have to depend almost entirely on in-house R&D. This is shown schematically in Figure 
1. The figure sho\\o"S that the technology followers also have to depend heavily on R&D to 
quickly adapt and modify the advanced technologies generated by the leaders. The technology 
exploiters also need R&D to adapt the standardized technologies that they purchase in the 
international marke~ Thus it may be said that as a firm makes the transition from a technology 
extender to a technok>gy leader its dependence on in-house R&D would go on increasing. It may 
even be said that without R&D a firm cannot go beyond the technology extender stage. 

The example of Japan provides a good example of the need for the firms in any country 
to develop R&D capabilities. Immediately after the Second World War, Japan was said to be 
thiny years behind the industrialized western nations in science and technology. It was even said 
that speedy economi<: recovery was impossible. However, now it is well known that Japan is 
considered an economic threat by the western industrialized nations. Japan was able to achieve 
such pheoomenal growth mainly due to the large capital investments it made in plant and 
equipment_ These investments were in the form of imported foreign technologies. Before the 
War, Japan had imported only 231 items of technologies. Twenty years later after the War, the 
toCal number of technologies that had been imported had risen to about 7,500. Statistics show 
that between 1950 and 1960, the output of production utilizing these imported technologies 
occupied about 25.5$ of total business ootput in Japan. It may thus be said that after the War, 
Japanese firms relied heavily on technology transfer from abroad. 
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However. it \VilS always :-ecognized by the Ja;panese Government 31ld the finns that litt.Je 
can be achieved through the importation of imported :echnology unless capabilities are developed 
to modify and improve these technolo~es for la.reral domestic appli..:ations. Thus, great 
emphasis was placed on R&D for assirnilating an.ct improving these imported technologies. 
Statistics from the .Ministry of International Trade and Industry (MITI) shows that in 1963, 
Japanese private industries spent, on ar: average, 42 million yen as royalty payments per 
imported technology and 58 million yen on R&D for assimilating each of these. The Japanese 
experience suggests that even at a stage when ti..-ms are heavily dei:-.endent on technology 
importations, they need to spenc money on R&D for assimilating and improving these. WithmJt 
R&D efforts it will be impossible for firms to move from the stage of technology extenders to 

technology exploiters and further upwards to technology leaders. The next section elaborates 
upon the nature of R&D efforts that firms :end to undertake at different stages of technological 
development. 

Technology 
Extender 

Technology 
Exploiter 

Technology Transfer 
Emphasis 

R&D Empruasis 

Technology 
Follow_er 

Technology 
Leader 

Figure 1: A Schematic Representatiorn of the Technology Transfer 
R&D l\fu for Different Technology Strategies 
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3. A Typology of Innovation (R&D) Efforts 

A basic and very important activity C:a.t firms often under:a.ke at the initial stages of their 
formal R&D efforts is what may be called •reverse engineering'". Dobbs-Higginson (1993) in 
his discussion of Taiwan states that. "Like the Fonnosan pirates of old. many of the new 
Taiwanese :urned to commercial piracy, ig::::oring patents and copyrights enforced everywhere 
else in the \Vest. To be fair. the same co•~d be said of most Asian economies in their initial 
emerging years, and of China today. This belped to fuel an economic miracle as impressive as. 
if not more so than, any other in Asia". Friedland (1994) gives a classic example of how, 
Tokuji Hayakawa, the founder of Osaka-b2Sed Sharp Corp., imported a crystal radio set from 
the United States in 1925, efficiently revers.ie engineered it, and made Japan's first vacuum-tube 
radio, the Sharp Dyne. 

Bae and Lee ( 1986) outline the meets of reverse engineering as follows: low cost; new 
product development without technological dependency; indigenously accumulated technological 
capability; and the possibility of developing locally appropriate technology. They al.so add that 
its demerits are (Bae and Lee, 1986): likely failure if the technological gap is substantial; longer 
time durati.on needed than in fonnal teCl1lology transfer; not useful for high technology 
acquisition; and the need to have some uechnological capability for carrying out imitation. 
Cooper (1991) states that, "It is, however, 2 rather limited view of innovation theories that they 
are, or shoold only be concerned with the initial introduction of new products and processes. 
Oearly, the imitative phase is important too - and in a sense, needs to be looked upon as integral 
to any explanation of innovative behavior"_ Cooper (1991) also suggests that the skills initially 
applied to reverse engineering activities m~· eventually become the basis for more sophisticated 
innovative activities. However. with the increased emphasis, today, on intellectual property 
protection, especially after the 1993 Uruguay Round, blatant imitation as in the past may be 
difficult. However, it is unlikely that imitative activities will cease altogether. 

Abernathy and Utterback (1978) have shown that when a finns starts formal R&D, it 
initially focuses on product change and then later shifts predominantly to process change. R&D 
for product innovation can itself be of se"o-eral types. Henderson and Oark ( 1990) propose 
different types of product innovation as fo.Elows: 

o Incremental innovations where core sub-technologies are reinforced but linkages among 
sub-technologies remain unchanged. Examples include, software, such as successive 
generations of Microsoft Word or V•ordperfect, where only established designs and sub
technologies were used. 

o Architectural innovations where core sub-technologies are reinforced and linkages 
amoog sub-technologies are changed. Examples include, products such as personal 
computers where existing sub-technologies were linked in a new way. 
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o Modular innovations where core sub-technologies are overturned bur linkages among 
sub-technologies remain unchanged. Examples include products such as digital te!ephones 
where there were changes in the core sub-technologies but no changes in the product's 
overall architecture. 

o Radical innovations where core sub-technologies are ovenumed and linkages among 
sub-technologies are also changed. Examples include products such as transis:ors, new 
materials and processes such as instant photography which establishe{j not only new sub
technologies but also new system designs. 

R&D for process innovations mainly focus on improvemencs of a process for making a 
product may efficiently. It may involve R&D for bringing about: improvements in the 
manufacturing process; integration of manufacturing process steps leading to reductions in cycle 
time; reductions in the number of process types; and improvement of manufacturing process 
yields. Often process innovation lags behind product innovation. 

The Asian and Pacific Centre for Transfer of Technology (1989) has shown bow Japan 
was able to develop its competitiveness further in the steel and electronics industries by 
proceeding beyond product and process innovations and going in for application innovations. 
R&D for application innovations aims at the utilization of an existing idea. design method, or 
testing concept to improve, sometimes dramatically, existing products and processes. An 
example is the application of fuzzy logic to improve products and processes. R&D to generate 
application innovations cannot, in general, be carried out without adequate experience in R&D 
for product and process innovations. 

Bowooder and Miyake (1994), also refer to two types of R&D activities that are more 
sophisticated and complex than R&D for coming out with product, process, and application 
innovations. The first of these two may be called R&D for system innovations. This involves 
the introduction of new systems through linking or integration of a variety of subsystems, and 
involve product, process and application innovations. An example could be an imprO'\·ed fuzzy 
logic based improved continuous tandem cold rolling mill for producing special steels. 

The second is what Bowooder and Miyake (1994) refer to as R&D that leverages existing 
core competence to come out with breakthroughs in product, process, application, or system 
innovations. An example would be the case of Hitachi Ltd. developing the world's largest 
Gallium-Arsenide (Ga-As) single crystal and then using Ga-As technology in its satellite 
broadcasting technology. When a firm has core competence in several areas it can embark on 
"fusion R&n· to come out with radically new product, process, application, or system 
innovations. An example would be the fusion of core competencies in infonnation technology, 
building automation technologies, building equipment system technology and integrated 
administration services to develop •intelligent buildings". 
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R&D activities may thus be rankerl in increasing orde::-- of sophistication/complexity as 
follows: 

o R&D for reverse engineel"L1g 
o R&D for product and process innovation 
o R&D for application innovation 
o R&D for system innovation 
o R&D for core competence leveraging innovaticr-.s 

The above typology is useful because it shi0ws that when talkin~ about R&D activities one needs 
to be take into consideration, the attributes of the firm and its. strategic posture. 

4. The Dynamics of R&D at the Firm Level 

The typology of R&D activities and the classification of technology strategies suggest 
that, at the very outset, one must dispel the popular view th;ac R&D i.s associated with basic 
research and momentous discoveries. In fact what is clear is :_".at building up R&D capabilities 
is a time consuming process and ha.s to be started gradually anid nurtured with "patient capital." 
The best way to initiate R&D would be start off by focusin.g on efforts that answer market 
needs. 

This means that a developing country firm, that is following a technology extender 
strategy, could start off by carrying out R&D for reverse engineering. This could help 
assimilate imported technology and create the knowle.dge base needed to make modest 
improvements in products and processes. For instance, throu:gh reverse engineering, products 
such as "coir spinning machines•, "fruit cutting machines", .. rice milling machines" etc., can 
easily be made and even impr<?ved with some ingenuity. Ve~- often such machines, which are 
in great demand in many agriculture-based developing counrries, are easily available in the 
international market place, and are in general not protected b-:-- patents. 

The confidence gained through sucll R&D, and its successful commercialization, can spur 
the firm on to the beginnings of the tedlnology exploiter stage where the firm may wish to 
license out technology from outside and combine this with its in-house R&D to come out with 
product, process, and application innovations. Anam of Korea. Acer of Taiwan, and Creative 
Technologies of Singapore, are all examples of companies tha: started small and through a deft 
combination of licensing and their own R&D for product, pro...---ess and application innovations 
managed to move from a technology expfoiter stage to a techl:Jology follower stage. 

By the time a firm becomes a technology follower, R&D efforts with respect to product, 
process, and application innovations could become strengthenoc further. Even within these types 
of R&D the firm could move to higher levels. For instance, Anam of Korea today undertakes 
the design and development of special chip pacbges for MO£orola and IBM. It also makes 
semiconductors for a variety of applications that includes computer memory cards and cellular 
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phones. R&D activities of Acer has also ?rogressed :7om mak::g better ?Cs - such as its Aspire 
line, to different types of electronic items that can c~r to the ·digital ti .. -.ng room". In this case 
it is competing with technology leaders such as IB.\f. NEC, and Fujits;:..:. Some firms such as 
Ricoh are coming out with sophisticated tiroducts :::ased on a tirinciple .:ailed, "creative off.ce 
automation" where they are combining items such ~ a laser jet printec-. fax, and scanner into 
one machine for greater operational flexibility in th;! office. 

The considerable R&D capability that a fi~ builds up. during :ts gradual progression 
up the R&D typology, eventually brings it to thie technology leader stage where its R&D 
activities cover the full spectrum of the typology. System innovatior...s and core competence 
leveraging innovations provide the competitive eege. For instance_ the cumulative R&D 
expenditure of NEC, Fujitsu, and Sony, till the ye::.: 2000, to develop ;Jlasma displays for flat 
screen, high resolution TVs is likely to exceed USS l billion. Their accvities involve R&D for 
system innovation, and R&D for core competence ~everaging innovations. 

The brief discussion on the progression of R&.D in relation to thie technology strategy of 
a firm highlights the following: 

o It is not sensible to talk of "technology transfer or R&D. • It will be far 
more useful talk of "integrating technology transfer wib R&D." R&D 
can be a potent means of helping a 6.11Tl to mo\'e forwarc without forever 
having to play second fiddle. 

o R&D is not always hi-tech. The legendary Sony Walkman was not the 
result of painstaking basic research. It was develop::d by cleverly 
adapting Sony's existing audio techmology. 

o R&D must be initially "market dri-..ren" to gain credibility and generate 
surpluses, part of which can be used as "patient money" :or funding long
term research, as competition forces a firm to move U;:> the technology 
strategy ladder. 

However, carrying out effective R&D and progre$Si.ng up the R&D activity spectrum requires 
certain supportive interventions both at the firm and national level. Some of the more critical 
interventions needed are de.scribed in the next secoon. 

5. Interventions for Supporting R&D Progressi'1>11 

Experience suggests that in order to foster an R&D culture aod steer R&D activities 
towards greater sophistication several supportive ir:rerventions are needed. These are described 
briefly below. 
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I. V-ISWn and pride 

In today's context, it would be very difficult for a firm to fund R&D effectively unless 
there is total commitment from top management. Top management must have the urge to be 
technologically strong. It must hurt their pride to be alw~ys dependent on others for technology. 
If thi:.s vision and pride is not there R&D can never take off. There are examples of firms in 
devdoping countries that are very profitable without Joing any R&D. How long they can 
susta:in this another issue altogether. 

2. Funding 

While there are examples of small and medium .:ompanies in Asia (Porro Technologies 
of Hong Kong, and lvficrotek of Taiwan) which plough back almost 10% of their annual 
turnover into R&D, not all firms can pump in money s;readily to support R&D. Two possible 
ways of lowering the R&D cost burden of firms could be: 

o Providing government support in the form of low-cost capital, matching grants, tax 

holidays, and accommodation in science and technology parks; and 

o Facilitating cooperation between industry, universities, and government R&D institutes 
by providing incentives for contract research. 

3. Linking R&D to the Market 

There could be situations where R&D efforts C2D produce a technological masterpiece 
that no one wants. The Taiwanese •Teammate Con$10rtium", under the aegis of Industrial 
Technology research Institute (ITRI) in 1991, for producing a notebook computer led to a 
situation where 125,000 notebooks remained unsold! To avoid such problems, it is important 
for: 

o R&D efforts to be well supported by: a good marketing - production - R&D interface so 
that product development ti.me is reduced; and 

0 The firm to have good •antenna shops" or wadvanced listening posts" so that user 
feedback is quickly obtained. 

In addition, many other interventions at the national level are needed to foster an R&D 
culture in a country. These aspects are beyond the scope of this topic and will be covered later 
in this module. It may even be discussed by other speakers in the training program. This topic 
is a preliminary attempt to develop a strategic perspective for innovation management at the firm 
level in a developing country setting. It is hoped that the ideas presented can provide a stimulus 
for further elaboration and refinement of the proposed framework. 
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1. Introduction 

Firm level value addition, technology transfer. R&D, and expression of technological 
capability all take place within a country's technology infrastructure which, if supportive, will 
be conducive to the success of firm level activities. The technology infrastructure consists of 
three major components: the technology mentors; the technology guiders; and the innovation 
triangle (Sharif and Ramanathan. 1995). This is sho\\11 schematically in Figure l. 

The technology mentors are national/sectoral institutions which play a catalytic role in 
enhancing technology-based economic activities. They include: investment promotion boards 
and venture capital institutions which provide funding; and testing, quality assurance, 
standardization and intellectual property protection institutions which can protect and promote 
technology. 

The technology guiders are institutions which can provide guidance and identify 
opportunities for technology-based development. These include technology transfer and 
consultancy services, and science and technology information services. 

The innovation triangle comprises the linkages between three categories of institutions -
the universities which are engaged in science and technology education and research; R&D 

institutions; and industry. Good linkages between these three types of institutions can accelerate 
technology-based development. Figure 1 also shows that the three components in the national 
technology infrastructure carry out a chain of activities that are important for technology-based 
development. These are: 

o knowledge - skill development; 
o product - process development; and 
o organizational system - package development. 

If the three components work effectively, then these chain of activities are strengthened. 

In this session the focus of our attention will be on the innovation triangle. We will pay 
special attention to the role between university - industry linkage and R&D institute - industry 
linkages from the technology development perspective. We shall,examine the university -
industry linkage first and follow it up with R&D institute - industry linkage. 

2. University - Industry linkages 

Establishing good links between universities and industry is quite difficult. The main 
reason for this is the difference in orientations. Some major differences in orientations are 
summarized below. 
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Attitudes and values 

Objectives 

Rules 

Recognition 

Knowledge use 

Industry 

Business attitude 
Profit oriented 
Customer satisfaction 

Profit and growth 

Organizational rules 
Organizational rationality 

Unh-ersities 

Scientific attitude 
Knowledge oriented 
Knowledge enhancement 

Professional excellence 

Scientific norms 
Professional ethics 

Contribution to firm's goals Contribution to state-of-the-art 

Know-how emphasized 
Leaming when required 

Know-why emphasized 
Continuous learning 

Source: Adapted from Shenhar (1993) 

2 

While differences in orientation can be a problem, there are good reasons for universities 
and industry to establish linkages. The main motivations for universities are as follows 
(Shenhar, 1993; Souder, 1993): 

secure financial resources to sustain research efforts; 
motivate and retain their faculty; 
ensure that teaching and research are of relevance to industry; 
provide avenues for faculty consulting; 
provide openings for studenc employment; and 
establish credibility in an era where government support is being reduced. 

The main motivations for industry are as follows (Shenhar, 1993; Souder, 1993): 

gaining access to specialized skills; 
gaining access to specialized equipment, instrumentation etc.; 
cost reduction of R&D; 
cost reduction of consultancy; 
tap the creative potential of high calibre individuals; 
maintain a window to new technologies; 
recruitment of skilled S&T humanpower. 
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Basically there appear to be three approaches to foster university - industry linkages. 
These three approaches may be caDed: the Agency Model; the Membership Model; and the 
Science and Technology Park Mode:l_ Each of these will be described below briefly. 

Ae,ency Model 

Since universities do not ha:w well established links with industry. an active 
intermediary is needed to facilitate interaction. The establishment of an institution 
which can play the role of tlnc active intermediary is an essential prerequisite. 

In the case of Korea, the Korea Institute for Science and Technology (KIS'D 
played and continues to pla~ this role. Today, under the support of the Korea 
Science and Engineering FOJndation (KOSEF). the Science Research Center 
(SRC) and the Engineering Research Center (ERC) play this role. 

Membership Model 

The membership model is popular in the United States of America and is essentially an 
arrangement where firms llllllSt become members to be affiliated with a university. A 
membership fee must be paicd to retain and renew membership. Members may then take 
advantage of a wide variety of services offered by the university. 

To introduce this arrangellllCllt, the university must have high credibility in terms of 
image, quality of industrial rresearch, calibre of faculty and students, and reputation for 
S&T achievements. 

Science and Technoloe,y Park Model 

This model has become very- popular today. In this model, property, close to a 
well known university, is developed to enable firms to set up operations. Such 
parks have been known to grow spontaneously (such as the Boston Park and 
Route 128 close to MIT). Others, however, are established as a result of clear 
policy initiatives. The Stanfford Park in Silicon Valley was initiated by Prof. F. 
Terman of Stanford Univer3ii:ty. Similar initiatives are seen today in Singapore, 
Korea, Malaysia, and Thaildlll<i. 

The establishment of appromches to facilitate university - industry interaction alone will 
not automatically lead to good linkatges. Some types of industries may not be keen to establish 
linkages (eg. automotive industry). 1n this context, the following observations (Rosenberg and 
Nelson, 1996) regarding university - industry cooperation are of interest: 
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o Finru which are strong in R&D with respect to quickly bringing out new products 
and ;>rocesses 2...""e unlikely to seek joint research with universities; 

o R&D which imolves derailed familiarity with existing teehnology and user needs 
is l~ly to be oone by industry on its own; 

o lndu:stries rela.:...-'rl to forestry, agriculture, chemistry. and pharmaceuticals are 
likei~· to work .:losely ~ith universities; and 

o Electronics a.OC instrumsentation related industries are likely to seek new ideas 
froan universities. However, the bulk of the design and development will be done 
by i:ndustry thiemselves. 

Thus, it is important tc remember that university - industry linkages is likely to vary 
form industry to imdustry. Furthermore, all university - industry linkages may not be related 
to R&D contract$... The following are areas where the scope for cooperation is very high 
(Liyanage and Mittchell, 1 ~): 

Pre-rompetiti'-e research 
TrOlllble shooting and problem solving 
Breakthrough in.novatioo 
Piloc plant temng 
Infiormation g:a!hering 
Training 

The possibilities amd limitations must be remembered when relationships are planned. 

3. R&D Institute - Industry Linkages 

·Whether a country is developed or not, if it wishes to be self-reliant (not self-sufficent) 
in the long-run, it needs good, specialized R&D institutes. Some of the more important roles 
of national R&D institutes ID.:lude the following: 

o He.ftp small ar:d medium industry to solve their technological problems with 
res;pect to production, new designs, quality improvement, material substitution 
etc_: 

o Facilitate the dSsimilation of technology imported into the country; 

o Fumction as a channel for introducing new technology by keeping abreast of 
international developments and "benchmarking: studies; 
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o Solve specialized problems for large firms which may not want to hire a specialist 
only to solve a specific problem; and 

o Upgrade the skills of engineers and scientists working for it by exposing them to 
real-life problems and strengthening their creativity. 

Unfortunately. in many developing countries the R&D institutes have become ineffective 
due to the following reasons: 

o Lack of funding: 
o Tendency to pursue "supply push" research due to poor links to industry; 
o Poor remuneration leading to "brain-drain"; 
o Lack of skilled personnel; 
o Lack of equipment and instruments; 
o Low motivation; and 
o Poor leadership: 

All these collectively have contributed to low credibility of national R&D institutes in many 
developing countries. 

In this context, the example of Singapore is worthwhile noting. To support its strategic 
areas of thrust, Singapore has established research institutes in four key areas - 'manufacturing, 
information technology, electronics, and molecular and cell biology. The following are the 
government sponsored key RAD institutes in Singapore. 

o The Institute of Molecular and Cell Biology (IMCB) 
o The Institute of Systems Science (ISS) 
o The institute of Microelectronics (IME) 
o The GINTIC Institute of Manufacturing Technology (GIMT) 
o The lnfonnation Technology Institute (ITI) 
o The Center for Wireless Communications (CWC) 
o The Magnetics Technology Center (MTC) 
o The National Superconducting Research Center (NSRC) 

These institutes are expected to work closely with industry in offering industry oriented design, 
development, solutions and guidance. Some examples of the work they have undertaken are 
outlined below. 

The IMCB is collaborating with British pharmaceutical giant Glaxo Inc. to study 
how infonnation is transmitted from one human cell to another. It is expected that 
this research will lead to the development of drugs to attack cancer and brain 
diseases associated with aging such as Alzheimer's Disease. The team is headed 
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by a world renowned Singaporean - Dr. Y.H. Tan. On its own,IMCB has 
developed orchids infused with firefly genes that glow in the dark, proving that 
molecular transfer methods work. It has also developed breeds of rats implanted 
v.ith human DNA so that specific genes can be tested for links with diabetes. 

Another showcase example is the Apple ISS Research Center that has been started 
in 1992 as a joint partnership between Apple Computer Corp. and ISS. Over the 
next five i·ears the center is expected to spend more than US$ IO million to 
develop voice- and handwriting- recognition software for computer and 
multimedia products in Asian lamguages. ISS is also working on neural networks, 
fuzzy logic and broadband networks. It has developed among others, computer
aided transJation systems for translating manuals from English to Chinese, and a 
container i<ientification verificanion system for the Ports of Singapore Authority 
(PSA). 

The IME collaborates with major disk drive and microelectronic companies in 
material, process and failure amalysis; reliability enhancement; design repair; and 
package/assembly process optimization. It also works with integrated circuit 
fabricators utilizing crystal technology and electron microscopy. Companies 
currently working with IME include Heinmann Optoelectronics, Tech 
Semiconductor, Texas Instruments and Hewlett Packard. 1 

The GIMT aims at promoting the use of innovative manufacturing technologies 
for productivity enhancemenL Since 1987 it has been involved in over 180 
projects with over 70 firms like Singapore Aerospace, Singapore Press Holdings, 
Singapore Computer Systems, IBM, Matsushita Refrigeration, Siemens Nixdorf, 
and Philips. GIMT and Philips have developed a Knowle.dge Based Daily 
Production Scheduling System to automate the process of manual scheduling of 
the production of PCBs. 

The ITI specializes in software engineering, knowledge systems, office 
communications, image processing, and data visualization. It has developed along 
with the Singapore Press Holdings a software package called ALEXIS that 
automates the layout of advertising sections in the Straits Times. It has also 
developed a Ship Planning Sy-stem for the PSA which has enabled shippers to 
reduce cootainer turnaround time by 50 % . 

The ewe focuses on reSeaJrch into modulation and transmission, wireless 
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networking and cellular technology. It is developing with Singapore Telecom, 
performance measurement of digital cellular mobile radio systems. 

The MTC focuses on technologies related to the disk drive industry and offers 
support on data storage systems, consumer electronics, and miniature power 

7 

supplies. Industry leaders working 'w\ith MTC include, Wearnes, Micropolis, Hewlett 
Packard, and Seagate. 

The NSRC collaborates with industry on projects involving high performance 
computing and aims at helping companies to overcome barriers in integrating high 
performance computing into their operations. At present the NSRC is working 
with NEC to enhance the competitive advantage of Singapore's financial sector 
through the development of financial neural network models on NEC 
supercomputers. Prototypes for stock price prediction, stock selection, portfolio 
management and exchange rate analysis are under development. 

These examples suggest that if the problems outlined above are removed, national R&D institutes 
can indeed establish effective linkages with industry. 

4. Concluding Remarks 

This session has dealt with the important issue of establishing good linkages within the 
innovation triangle. It is hoped that the discussion would have highlighted the fact that fostering 
the linkages require a careful understanding of the problems and prospects involved in such an 
exercise. 
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Identifying Sources of Technology I 

l . Introduction 

There is a basic difference between technological and scientific information. Scientific 
knowledge deals with "know-why" and, in general, is available in the public domain. 
Technological knowledge, on the other hand, deals with "know-how" and is of a proprietary 
nature. This proprietary knowledge is often used for 'value addition" with a view towards 
making profits. Thus, while scientific knowledge is easily accessed, usually through formal 
training in schools and universities, at a known cost, technological infonnation has a price tag 
on it. The price one pays for technology depends on the bargaining power of the buyer of such 
infonnatioo. 

This session is intended to provide a brief introduction to the possible sources of 
technological information. The presentation will be made in two main. First, there will be a 
brief discussion on the weaknesses of developing countries with respect to information collection. 
This will then be followed by outlining the important sources of technological information. A 
few important sources will be elaborated. 

2. Problems Faced by Developing Countries in Collecting Business Information 

In many developing countries the state-of-the-art with respect to business information 
collection and analysjs is very low. While some of the larger firms in these countries may be 
able to afford to hire consultants to generate the information they need, the small and medium 
enterprises in these countries face great difficulties with respect to access and use of business 
information. Some of the more important reasons are as follows: 

o Thinly spread (over geographic space) industrial enterprises; 

o Poor physical infrastructure in terms of telecommunications, transportation etc.; 

o Language barriers and lack of good translators; 

o Lack of appreciation of the value of information; 

o Lack of a culture and skills in using information for decision-making; 

o Lack of skills in identifying information needed for a project; 

o Tendency to mix up libraries with commercial information sources; 

o Non-availability of financial resources, or unwillingness to spend money, to get 
useful information; 
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Identifying Sou~es of T~hnology 2 

o Foreign exchange restrictions that make it difficult to pay overseas suppliers of 
information; and 

o Lack of potent government support for establishing a good information 
infrastructure on a sector-wise/industry-wise/national basis. 

3. Sources on Potential Suppliers of T~bnology 

In this session we will focus only the sources of information that can identify potential 
suppliers of technology. We will not consider sources of information that will be needed for 
project preparation and appraisal. S-Ome of the main sources for identifying potential suppliers, 
not in order of importance, are: 

Profit Oriented Sources 

o Engineering and consulting companies; 

o Commercial, technical databases; 

o Private consultants and technology brokers; 

o Engineers and researchers who work as part-time donsultants; 

Non-Profit Oriented Sources 

o UN agencies such as UNIOO, APCTT of ESCAP; 

o Trade and professional associations; 

o Universities; 

o Government research institutes; 

o Commercial sections of embassies; 

o Licensing news services; 

Media Sources 

o Patent literature; 

o Scientific reviews; 
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Identifying Sources of Technology 3 

o Technical journals; 

o Conference proceedings; 

o Professional referral periodicals (Chemical Abstracts for instance); 

o Brochures and publications of industry promotion agencies (EC-ASEAN Cogen for 
instance); 

Personal Sources 

o Personal contacts (suppliers, friends, colleagues etc.); and 

o Contacts with manufacturing firms. 

Profit-oriented sources are in the business of supplying information and often tend to 
charge substantial amounts. Non-profit oriented sources are those that may either provide the 
information free, at a subsidized rate, or at cost. Media sources are those that have the 
information in a published format. Personal sources as pointed out refers to information one 
obtains through personal networks. Some brief comments on some of the more important 
sources will now be made. 

Industrial and Trade Fairs 

This source is valuable because it could: 

provide an opportunity to establish contacts; 
help to get information on alternative suppliers; 
help to get preliminary information on the expectations of suppliers; and 
be a meeting point for industry associations. 

En&llieerine and Consultine F'mns 

This source is valuable because it could: 

help not only in identifying sources but also advise on the relative merits and 
demerits of different sources based on the needs of the buyer; 
advise on adaptation of the technology being sought and identify the sources that 
could carry out the adaptations; 
later help in developing the project proposal. 
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UN agencies such as uNIDO, WIPO, and ESCAP-APCTT have, over the ye.a.rs built up a vast 
network of focal points. publications, and computerized databases on a variety of industries and 
technologies. Since their focus is on service and fostering economic development, their services 
can usuall:;i.· be obtained at attractive rates or even free of charge in certain situations. 

Patent Literature 

Patent literature consists of published patents and patent applications, as well as referral 
publications that give information on patents released by various national and international 
agencies. Patent literature is useful because: 

they tend to give the most recent developments; 
they disclose the problem and solution in technical terms; 
patents have prescribed formats which makes it easier to compare the technology 
with existing ones; and 
owners of the patent are clearly identified. 

However, sometimes, firms do not disclose their inventions and may hold it as a trade secret. 
WIPO has a database that can provide patent bfonnation. Some national governments have also 
computerized their patent databases thereby making access easier. 
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Technology As.ses.sment and Selection 1 

1. Introduction 

From a business perspective, the term "choice" refers to a very strategic ~tion that can 
significantly influence the long-term sustainable development of a firm. From a management of 
technology perspective, firms are usually confronted with many problems related to choice such 
as choice of technology, choice of technique, choice of mode of technology acquisition, choice 
of R&D projects, choice of product and/or service mix, and choice of markets and market 
segments. In general, it may be said that management of business activities almost always 
involves the handling of choice related issues and problems. 

Out of all the technology related choice problems. the issue of choice of technology 
began to assume considerable importance in the late seventies in both the developed and 
developing countries. In the industrialized developed countries the issue gained importance due 
to a convergence of a wide variety of concerns. These included the need to: 

o find a more harmonious and sustainable relationship with the environment; 

o identify a way out of the accelerating energy and resource crises; 

o reduce alienating work; 

o develop more socially conducive work places; and 

o revitalize local culture to counter the increasingly homogenous and sterile mass 
culture propagated through the electronic media. 

On the other hand, the issue of technology choice gained importance in developing 
countries due to a different set of concerns. The most prominent was the recognition that 
imitating industrializ.ation strategies adopted by developed countries had not been successful in 
solving the problems of poverty and inequality. There are many reasons for this- The world's 
technological resources, which are the necessary base for industrialization, are essentially 
controlled by the most advanced nations, and have been primarily developed to serve their 
economies, factor costs and consumer life-styles. Commercial interests from these nations have 
had a very dominant effect on the industrialization process in developing countries. Technology 
transfer mainly served business interests in utilizing: natural resources without any concern for 
environmental issues; cheap labor; and elite consumer markets. The result, for hundreds of 
millions of people, had been the modernization of poverty and, in many cases, introduction of 
imported technologies had resulted in a fundamental and a massive assault on local culture. 
Therefore, the issue of technological choice arose essentially as an effort to import, adapt if 
necessary the imported technology, and develop technologies appropriate for their surroundings 
and compatible with their resource endowments. 
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These efforts also led to the coining of many terms such a:5 •intermediate technology", 
"appropriate technology•, "progressive technology", "third wor-:ic technology", "alternative 
technology", among others such as "grass roots technology", "i.ind technology", "barefoot 
technology", "evolutionary technology", "non-violent technology", •non-polluting technology", 
"soft technology", "indigenous technology", "self-help technology" and "green technology". The 
proliferation of such terms each coined to deal with very specific orientations of the analysts 
appears to have led to considerable confusion. This has led to inapJ?ropriate technology choices 
in many cases because the specific orientations introduced by these analysts ro examine special 
issues tend to be rather loosely applied without examining their rekvance in the situation under 
consideration. The major reasons given by several analysts ide::itifying the constraints that 
adversely affect the choice of appropriate technologies may be elatborated as follows: 

o The absence of clearly stated criteria which lead to biases in asses.sing and selecting 
technologies. 

o The predominance of exogenous planners in technology assessment and selection and, in 
general, their inability to appreciate the context and settin~ in which the technology is 
to be used. 

o Lack of coordination by different planning entities, and their inability to reach a 
consensus on the criteria to be used, and their prioritization~ in the assessment and choice 
of technologies. 

o The inability of many developing country firms to comprelnend future complexities, and 
their restricted field of perception that makes it difficuilt for them to project their 
aspirations into the future. 

o The influence of misconstrued sociopolitical paradigms in esablishing technology choice 
criteria -the misinterpretation of "self sufficiency• for " seftf-reliance•, for instance. 

o The non-availability of "clean information" to many developing country firms for taking 
technology choice decisions. Due to their inability and lack of skills to collect relevant 
data and analyze it independently many firms base their decisions on "edited" information 
from potential technology suppliers that often tend to stres5 only the main message that 
the provider of such information seeks to convey. 

All these limitations tend to work in a synergistic manner in weakening the technology choice 
process as a result of which technology that is not appropriate is often selected. In making 
technology choice decisions, developing country decision-makers therefore need to develop 
assessment criteria that will incorporate not only pure technoecomomic aspects but also other, 
perhaps even more critical, dimensions relevant to a particular sening. 
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This session will attempt to provide such an integrated approach for assessing technology. 
The approach will be also illustrated using an example of a biomass energy technology. 
Concluding remarks on the application and possible extensions of the proposed approach are then 
made. 

2. Developing Criteria for Assessing a Technology 

Making decisions regarding the choice of technology has basically taken two approaches 
which for expository purposes may be called the "pure technoeconomic approach" and the 
"contingency approach". The pure technoeconomic approach advocates the assessment of 
technology based on technical criteria and well established economic analytical procedures such 
as cost benefit analysis. This approach usually leads to the selection of a technology which 
satisfies all the stipulated technical criteria and promises the highest economic efficiency or 
highest net benefit. This approach is useful when the chosen technology is to be utilized in 
surroundings similar to the one in which it was developed and successfully commercialized, and 
for similar purposes. However when the surroundings of the potential adopter of the technology 
and the objective functions differ the pure technoeconomic approach needs to be modified. 

Analysts such as Dahlman and Westphal (1981), Fransman (1985), and Sharif (1983) 
have thus advocated the incorporation of other factors such as the technological capability of the 
potential user, nature of the supportive infrastructure and raw material availability. This 
contingency approach, they argue, is more suitable for firms in many developing countries. 

However the use of either of these two approaches requires the evaluation of the 
candidate technologies in relation to some predetermined criteria. Analysts have sometimes been 
accused of using criteria that favor the selection of technologies that they prefer. Others argue 
that criteria used do not adequately reflect the concerns highlighted by the technoeconomic and 
contingency approaches. Thus, one of the critical steps in the choice of a technology is to 
establish a set of acceptable and usable predetermined criteria which can be used to evaluate 
candidate technologies. The literature on "appropriate technology" and "diffusion of innovations" 
are rich in terms of such criteria. Some of the important choice criteria suggested by these two 
important areas in management of technology will be outlined below. 

Technology Assessment Criteria From Appropriate Technology Literature 

Technology is a result of R&D efforts. However, different R&D efforts at different 
places produce different technologies for achieving the same or similar goals. This is because 
the operating domain, (determined by parameters such as population, resources, economic, 
technological, environmental, socio-cultural, and politico-legal systems) which acts as a guiding 
force for the production of technology, is different even though the driving force, exerted by 
various needs, may be the same. Moreover, the objective function used in the development of 
technology at different places could also be different. Two basic components of the objective 
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function are - maximization of opportunities (positive effects) and minimization of losses 
(negative effects). 

Therefore, any technology is "appropriate", at the time of development, with respect to 
the operating domain for which it has been developed, and in accordance with the objective 
function used for development. It may or may not be appropriate at the same place at a different 
time, because the operating domain and/or the objective function may have changed. Similarly, 
it may or may not be appropriate at a different place at the same time or at different times, 
because the operating domain and objective functions may be similar or different. Thus, 
technological appropriateness is not an intrinsic quality of any technology, but is derived from 
the operating domain in which it is to be utilized and also from the objective function used for 
evaluation. It is, in addition, a value judgement of those involved. 

According to this simple conceptual framework, any technology is appropriate at the time 
and place of original application. It is still appropriate at a later time and/or at a different place
if the operating domain as well as the objectives are similar to the origin. And, it is not 
appropriate at a later time and/or at a different place due to three reasons: 

o different or changed operating domain; 
o different or changed objectives; and 
o different or changed operating domain and objectives. 

The simple examples of the chemical pesticide DDT, and coal-based technology for power 
generation provided by Sharif (1983) illustrate this thinking. DDT which was once appropriate 
is now banned by many industrialized, developed countries due to its negative impact on the 
environment. On the contrary coal-based power generation technology which was once given up 
due to more attractive oil-based technologies, and its "dirtiness", has now become appropriate 
due to the fear of oil shortages. 

These examples serve to stress the fact that technological appropriateness needs to be 
explained not only with reference to the intrinsic properties of the technology but also with 
respect to the operating domain, as viewed by those involved. Based on these considerations, 
Bowonder (1979) and UNIDO (1981) have proposed a set of choice criteria that may be used 
to decide the suitability of a technology. These criteria are summarized, in an adapted form, in 
Table 1. 

Technology Choice Criteria From Diffunon of Innovations literature 

Considerable work from multidimensional viewpoints has been carried out in the area of 
diffus~on of innovations over the last few decades. A comprehensive review of such work has 
been outlined in Ramanathan (1982). Summaries are also available in Sharif and Ramanathan 
(1981, 1982, 1984). This extensive literature on the diffusion of innovations shows that adoption 
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decisions are taken by potential users, especially at the firm level, based on some or all of the 
following de~and and supply side criteria: 

Criteria Based on Demand Side Factors 

o Profitability of the investment in an innovation; 

o Size of the investment required to adopt the innovation; 

-
o Technological complexity of the innovation; 

o Age, condition, and rate of obsolescence of the existing capital ~uipment that an 
innovation seeks to displace; 

o Quality characteristics of the innovation; 

o Interaction of the innovation with other concurrent innovations (i.e., type of interaction -
independent, complementary, contingent, or substI'tute); 

o The number who have already adopted the innovation and the number who have not yet 
adopted it; 

o The social, psychological, economic and locational characteristics of those potential 
adopters; 

Criteria Based on Supply Side Factors 

o Supplier actions pertaining to market selection, market segmentation, promotional 
communications, pricing and infrastructure development (after sales service; spare parts 
supply, trouble shooting etc.); and · 

o Actions of related private and public organizations such as infrastructure development, 
promotional communication and regulation/promotion of the innovation. 

Thus it appe3!S that when developing criteria for the choice of a technology, it may be 
useful to incorporate the criteria suggested by both "diffusion of innovation n and "appropriate 
technology" literature in an integrated manner. The next section presents an integrated approach 
for technology choice. 
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The proposed integrated approach couid thus provide J usefui analytical i·ramework for 
handling the problem of technological choice. The next secnon illustrates the saiienr feJ.rures of 
this approach. albeit in a restricted manner. using an exampie from biomass technology. 

4. Application of ~he Integrated Approach for Assessing the Suitability 
of a Biomass-Based Power Plant 

As an illustrative example, the appropriateness of a 2.5 MW wood wastes power plant 
will be analyzed using the integrated approach. The example is based on the information found 
in reports published by the ASEAN-EC Cogen Programme (1991). The analysis is presented in 
five parts. The first P<l!! presencs background information related to the relevance of the wood 
wastes power plant technology (WWPPT). The remaining three parts deal with the application 
of the three categories of criteria - TECC, OCCC and ODCC to the technology. The last part 
presents some observations regarding this technology. All economic and technical information 
quoted m the analysis are taken from the ASEAN-EC Cogen Programme reports mentioned 
above . 

. Wood Wastes Power Plant Technology : An Overview 

The Association of South East Asian Nations (ASEAN) comprising the Sultanate of 
Brunei Darussalam, the Republic of Indonesia, Malaysia, Republic of the Philippines, Republic 
of Singapore, and Thailand are currently enjoying the largest economic growth rates in the 
world, resulting in an ever increasing demand for energy and infrastructure. With the exception 
of Brunei and Singapore, in all the other four countries the demand for energy is expected to 
surpass the supply. Thus, the governments of these nations are in the process of implementing 
various programs to increase the supply of energy through both traditional and alternative 
sources. In order to limit public sector capital requirements for infrastructure, and to prevent 
accumulation of foreign debt, the ASEAN nations are actively seeking private sector 
participation in power generation. 

In this context, power generation through biomass energy technology has received 
considerable attention. With the exception of Brunei and Singapore, the other ASEAN countries 
produce large amounts of agricultural products such as rice, sugarcane, palm oil, coconut and 
rubber. In addition, Indonesia and Malaysia are major processed-wood exporters. All these agro
based industries generate huge biomass residues, which have been estimated to have the energy 
equivalent of 25 million tons of oil equivalent (TOE) per annum. It is estimated that only about 
50% of these residues are used for heat or power generation, and generally with low 
efficiencies, since there is no demand for autoproduced energy in excess of the agro-industrial 
firms' own needs. However, with the recent emphasis by the ASEAN governments in seeking 
private sector participation in electrical power generation, and improved access for autoproduced 
electricity to national grids, generation of electricity from biomass and supplying the surplus to 
the national grid could become economically attractive to certain classes of agro-based firms. 
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The proposed integrated approach couid thus provide J usefui analytical framework for 
handling the problem or· technological choice. The next section illustrates the saliem fe~uures or" 
this approach, albeit in a restricted manner. using an exam pie from biomass technology. 

4. Application of the Integrated Approach for Assessing the Suitability 
of a Biomass-Based Power Plant 

As an illustrative example, the appropriaceness of a 2.5 MW wood wastes power plant 
will be analyzed using the integrated approach. The example is based on the information found 
in reports published by the ASEAN-EC Cogen Programme (1991). The analysis is presented in 
five parts. The first P<l[t presents background information related to the relevance of the wood 
wastes power plant technology (\VWPPT). The remaining three parts deal with the application 
of the three categories of criteria - TECC, OCCC and ODCC to the technology. The last part 
presents some observations regarding this technology. All economic and technical infonnation 
quoted in the analysis are ta.1'en from the ASEAN-EC Cogen Programme reports mentioned 
above . 

. Wood Wastes Power Plant Technology: An Overview 

The Association of South East Asian Nations (ASEAN) comprising the Sultanate of 
Brunei Darussalam, the Republic of Indonesia, Malaysia, Republic of the Philippines, Republic 
of Singapore, and Thailand are currently enjoying the largest economic growth rates in the 
world, resulting in an ever increasing demand for energy and infrastructure. With the exception 
of Brunei and Singapore, in all the other four countries the demand for energy is expected to 
surpass the supply. Thus, the governments of these nations are in the process of implementing 
various programs to increase the supply of energy through both traditional and alternative 
sources. In order to limit public sector capital requirements for infrastructure, and to prevent 
accumulation of foreign debt, the ASEAN nations are actively seeking private sector 
participation in power generation. 

In this context, power generation through biomass energy technology has received 
considerable attention. With the exception of Brunei and Singapore, the other ASEAN countries 
produce large amounts of agricultural products such as rice, sugarcane, palm oil, coconut and 
rubber. In addition, Indonesia and Malaysia are major processed-wood exporters. All these agro
based industries generate huge biomass residues, which have been estimated to have the energy 
equivalent of 25 million tons of oil equivalent (fOE) per annum. It is estimated that only about 
50% of these residues are used for hea.t or power generation, and generally with low 
efficiencies, since there is no demand for autoproduced energy in excess of the agro-industrial 
firms' own needs. However, with the recent emphasis by the ASEAN governments in seeking 
private sector participation in electrical power generation, and improved access for autoproduced 
electricity to national grids, generation of electricity from biomass and supplying the surplus to 
the national grid could become economically attractive to certain classes of agro-based finns. 
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this criteria will be critical when process technologies are being evaluated. 

Energy Intensity 

The use of Lhe WWPPT reduces the use of fossil fuels. It is expected that the proposed plant will 
save approtimately 4,950 to 5,560 tons of diesel per annum which may otherwise have to be 
used to generate electricity through the use of a genset. 

Ecological Stability 

Girard ( 1992) points out that the equivalent tons of carbon dioxide (COi.) emitted per TOE of 
energy generated after clean burning by different technologies is as follows: 

Coal l.0 
Oil 0.8 
Gas 0.6 
Wood 0.3 
Biomass energy residues 0.3 

The use of WWPPT and biomass for power generation could thus be said to have a beneficial 
impact on the environment. It has also been pointed out that the COi generated, by using 
biomass as energy sources, will be removed later through photosynthesis by the growing of 
crops and trees. In addition since biomass does not, in general, contain sulphur their burning 
does not generate toxic and environmentally degrading sulphur dioxide SOz. 

The use of WWPPT thus has beneficial impacts on the environment because it helps to: 

o avoid river pollution caused by dumping of wood wastes into the rivers; 
o reduce the high pollutant exhausts caused by inefficient incinerators; and 
o reduce the COz (carbon dioxide) and S02 (sulphur dioxide) emissions normally 

caused by the use of diesel gensets used as an alternative for electricity generation. 

Waste Recycling 

WWPPT uses waste produced by timber complexes thereby also reinforcing the beneficial 
impacts on the environment. The different types of wood wastes that can be used by the 
WWPPT are: 

o sawmill wastes (wet sawdust and wet off-cuts); 
o fabrication wastes (dry molding dowels); and 
o plywood wastes (wet log ends, wet log core and veneer, dry side cuttings, dry 

sawdust and dry veneers). 
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1. Using WWPPT (100% load factor, l0% discount rate) = 
Using WWPPT ( 75% load factor, 10% discount rate) 
Sarawak Electricity Supply Corporation charges = 

(an additional load demand charge is also levied) 

Demonstrated Usefulnes.s 

= 

11 

0.1017 
0.1441 
0.1700 

The European manufacturer described in the ASEAN-EC Cogen Reports, apparently has 
considerable experience in delivering WWPPT and appears to have been active in ASEAN since 
1975. No information however is available on how many .such installations are in operation 
throughout the world. 

Application of Organizational Capability Compatibility Criteria (OCCC) 

Based on the information available in the ASEAN-EC Cogen Programme Reports, deca.ils 
of the assessment of the proposed WWPPT using the OCCC are presented in this section. 

Scale of Operation 

Based on the capital costs it appears that the WWPPT under discussion is suitable for medium 
and large companies in the ASEAN region. It may however not be suitable for small scale 
companies which besides not being able to raise the kind of capital required are unlikely to have 
scales of operation that will produce the 3, 150 tons of wood waste required per month to feed 
the 2.5 MW power plant. 

Labor Intensity 

The requirements of labor for operating WWPPT appears to be easily available in the ASEAN 
region. The type of engineers, operators and skilled laborers required are likely to be obtained 
without difficulty. Of course specific training may be required to ensure a good understanding 
and proper usage of the technology. 

Durability 

The depreciation for the main equipment, as mentioned in the ASEAN-EC Cogen Programme 
Repons, has been made over a period of 20 years. This high period used may be considered to 
reflect the durability of the equipment. Considering the nature of the equipment outlined in Table 
3 it appears that maintenance will not be difficult and is well within the capabilities of the 
engineers and technicians in the ASEAN region. 
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Learnability 

Standard operating procedures for operating the plant can be easiiy learnt. However good plant 
management practices have to be taught during the training not only with respect to operations 
but also in maintenance. 

State-of-the-Art 

It appears that the WWPPT is not currently used extensively in the ASEAN region. The use of 
this technology promises significant benefits. However enough information is not available in 
the ASEAN-EC Cogen Programme Reports to assess how this technology being offered by the 
European supplier rates vis-a-vis WWPPT supplied by Japanese, Korean, Taiwanese or Chinese 
manufacturers (who have also made significant progress in such technologies~ in terms of 
technical performance and cost. 

Interaction 

From an organizational perspective the use of WWPPT is beneficial because it complements 
existing wood-working technologies in the firm and also suostitutes inefficient and pollu-ting 
incinerating units currently in use. Its use is also contingent upon the availability of wood 
wastes. 

Application of Operating Dommn Compatibility Criteria (ODCC) 

Using the information available in the ASEAN-EC Cogen Programme Reports an 
assessment of the proposed WWPPT using the ODCC will be carried out in this section. 

Supplier Actions 

The European company providing the WWPPT appears to have targeted countries in the ASEAl'l" 
region, especially Malaysia and Indonesia, for selling this technology. This is an advantage for 
firms in these countries which are interested in adopting the technology because they can expect 
a much better service from the supplier. Incidentally the supplier also seems to have had 
experience in the region having operated from Singapore till 1983. 

It is also interesting to note that a COGEN subsidy (15 % discount on the machinery cost) is 
available to selected potential buyers. The supplier is also prepared to offer financial facilities -
such as soft loans - that other competing suppliers can offer. This is an advantage for the buyer. 

In addition, buyer credit facilities are offered by some institutions in Europe for the purchase 
of WWPPT from European firms. 
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Government Actions 

The ASEAN-EC Cogen Programme does not have comprehensive informauon on the 
promotional and regulatory measures currently being eniorce_d by the ASEAN governments. 
However, it appears that the Ministry of Science Technology and Environmenc of .\falaysia is 
in the process of enforcing pollution prevention due to wood wastes. This mav act as an 
incentive to timber complexes to adopt WWPPT. 

Sectoral Effectiveness 

This technology contributes directly to the power and industrial sectors by helping to save 
electricity which could then be used to meet the incr~ing demand for electricity in industries, 
where cogeneration possibilities do not exist, and households. In addition, in some instances, the 
excess power generated could be sold to the natienal grid thereby strengthening national power 
generation capacity. 

Raw Material Requirement 

The WWPPT uses only locally available raw material. However seasonality considerations for 
raw material supplies could be a negative factor. Deterioration of the wood wastes during storage 
prior to use, high storage costs due to the bulky nature of wood wastes, and the costs of 
treatment of the wood wastes prior to use tend to increase costs of raw material storage and 
preparation. 

Import Substitution 

In countries like Brunei, Malaysia and Indonesia which produce their own oil. the use of 
WWPPT does not reduce the importation of oil. However, it releases more oil for export. On 
the other hand if this technology can be used in countries like Thailand and Philippines there can 
be savings in terms of oil imports. 

Rural Orientation 

This criteria may not be of direct relevance to WWPPT. However, it indirectly helps rural 
households by not adversely affecting their livelihood as discussed below under sociocultural 
stabilization. Also, energy cogeneration and the supply of excess power to the national grid 
could enhance rural electrification programs thereby opening up more development opportunities 
in the rural areas. 

Delocalization 

WWPPT can be easily diffused into localities where timber complexes are in operation and 
where the required wood wastes are available. 
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Income Disparity Reduction 

It is difficult to draw a link between the use of WWPPT and income disparity reduction. 
However, as pointed out above, under the discussion on rural orientation. the supply of excess 
power, generated by the wood processing industries through the use of WWPPT. LO the :iarional 
grid could foster rural development. 

Sociocultural Stabilization 

The use of WWPPT can reduce the pollution caused by dumping vase quantities of wood wastes 
into rivers. Its use will therefore not adversely affect the livelihoods of the rural folk who earn 
a living through fresh water fishing and cultivation and may actually benefit them. 

Local Ownership 

Since WWPPT is not a highly advanced technology, the outright purchase of it will not involve 
foreign equity participation. However, the manufacture and supply of WWPPT perhaps on a 
turnkey basis would most probably involve _the formation a joint venture between the European 
supplier and an ASEAN firm. In any case there is likely to be a considerable degree of local 
ownership. 

The Suitability of WWPPT: Some Issues of Relevance 

On the whole it appears that, with respect to all the criteria, the proposed WWPPT 
offered by the European supplier is favorable. However, when several alternative suppliers are 
available for the supply of WWPPT - for instance from the U.S.A, Japan, Korea, Taiwan or 
China - then the same analysis has to be carried out for each technology on offer. The results 
may then be tabulated suitably and the most suitable offer can be selected. Techniques such as 
the analytical hierarchy process (AHP) of Saaty (1980), or the profile, checklist, scoring or 
frontier models of Souder (1980) may be used for this purpose. 

One of the advantages of the proposed integrated approach is that it facilitates a more 
comprehensive evaluation of alternative technologies. For instance, the use of diesel gensets to 
generate power is an option that some wood processing industries may wish to consider in 
preference to WWPPT. Diesel gensets are superior to WWPPT with respect to the following 
criteria. 

Technological Complexity 

Diesel gensets are easy to use. When compared to WWPPT, it needs less space, costs less to 
install and maintain, and does not require the extensive raw material storage and preparation 
facilities that WWPPT requires. 
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Cost 

The capital cost or a 2.5 MW WWPPT is higher than a diesel genset. Based on estimares from 
Shrestha and Bhattarai (1993) it may be said that. in Asia. an equivalent 2.5 wfW diesel genset 
may cost anywhere between US$ 1,800,000 to US$ 2.740,000. The cost would depend on rhe 
tariff structures in the country and the bargaining power of rhe buyer. Using an average value 
of 1 ECU = US$ l.25, the cost of rhe diesel gensets would thus range from ; .440,000 ECU 
to 2,192,000 ECU. The cost of rhe 2.5 MW WWPPT discussed in this paper coses 3,125.821 
ECU which is significantly higher. 

Demonstrated Usefulness 

Diesel gensets have been used extensively throughour the world. Their reliability and 
performance has been well accepted. In terms of demonstrated usefulness, the diesel gensets thus 
have an advantage over WWPPT. 

Scale of Operation 

Diesel gensets are available even for small scale companies, unlike WWPPT which is generally 
viable only for medium and large scale companies. In chis regard diesel gensets have an 
advantage over WWPPT. 

Durability 

Since diesel gensets have been used extensively for many years, maintenance procedures for it 
have been well established. In this regard too it has an advantage over WWPPT. 

Uarnability 

Learning to operate a diesel power plant is not difficult. In fact it may be said that standard 
operating practices with respect to plant operation and maintenance have been well established 
for diesel gensets than for WWPPT which is relatively new. 

Raw Material Requirements 

In terms of raw material requirements, there is no seasonality in terms of fuel supply. Also the 
complexities of storage associated with WWPPT is not there when using diesel gensets. Thus, 
here too diesel gensets have an advantage over WWPPT. 

In the case of criteria such as quality characteristics, labor intensity, state-of-rhe-art, 
delocalization, and local ownership, both WWPPT and diesel gensets have similar attributes. 
With respect to financial criteria such as utility-adjusted price ratios, productivity, and 
profitability it is not possible to draw firm conclusions due to the non-availability of standard 
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data. Market prices vary depending on a variety of factors and the complex analysis needed ro 
compare WWPPT and diesel gensets with respect to these financial criteria is beyond the scope 
of this paper. However, it may be said that, in general, as the price of diesel increases, WWPPT 
is likely to become more attractive with res~ct to these criteria. With respect to criteria such 
as energy intensity, ecological stability, waste recycling, interac~on. supplier actions. 
government actions, sectoral effectiveness, import substirution, rural orientation, income 
disparity reduction, and sociocultural stabilization, WWPPT is superior to diesel gensets. 

Thus, when WWPPT and diesel gensets are evaluated for appropriateness. the choice 
decision would depend not only on the criteria used but also on the characteristics of the 
operating domain. If only technological complexity, quality characteristics, cost, demonstrated 
usefulness, scale of operation, labor intensity, durability, learnability, scare-of-the-art, raw 
material requirements, delocalization, and local ownership are considered. then a diesel genset 
would be chosen instead of WWPPT. In a period of falling or stabie oil prices, even the 
inclusion of criteria such as utility-adjusted price ratio, productivity. and profitability is still 
likely to tilt the scales in favor of diesel gensets. However, if oil prices are increasing, then the 
latter three criteria may make the choice of WWPPT more attractive. It is imponant to note that 
if criteria such as energy intensity' ecological stability' interaction, supplier actions, government 
actions, sectoral effectiveness, import substitution, rural orientation, income disparity reduction, 
and sociocultural stabilization are also included, then it is likely that WWPPT would be 
considered superior to diesel gensets under both the market conditions described above. 

Thus, it may be said that the greatest advantage of the proposed integrated approach is 
its ability to provides a means to escape from the restrictive approaches that have been used in 
the past to evaluate the suitability of a technology. The proposed approach can also facilitate the 
incorporation of a wide range of factors that have hitherto received scant attention. 

6. Concluding Remarks 

The main aim of this session is to deal with the difficult question of technology 
assessment and choice. Very often discussions on the question of technological choice tend to 
become complicated with critical issues getting buried under a mass of jargon which means 
different things to different people. For instance, appropriate technology, is often interpreted in 
many ways by different analysts. 

The primary objective of this session is to provide a simple integrated approach that could 
place the whole issue of technological assessment and choice in perspective. This approach 
stresses that "firms in developing countries should choose technologies based on a balanced set 
of relevant criteria that would reflect the concerns of technologists, managers and government 
while ensuring that the probability of success and expected returns through the adoption of the 
chosen technology are enhanced". 
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The approach has been illustrated through the 'Jse of information on wood waste power 
plant technology (WWPPT) that has been published by the .-\SEAN-EC Cogen Programme. It 
is shown that the WWPPT appears to be a suitable biomass based technology for use in ASEAN 
countries with a good supply of wood waste. 

It must however be pointed out that the problem of technology choice does not end with 
the selection of a suitable technology. An equally important problem is reiated to the choice of 
a suitable technology transfer mechanism that could effectively transfer this technology to the 
potential user. This aspect, though beyond the scope of this paper. should be a matter of concern 
to managers in developing countries who hope to acquire technologies from the industnally 
advanced and newly_ industrializing countries. 
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Table l: Criteria for Selecting Appropriate T t!Chnology 

Criteria 

1. Energy intensiveness 

2. Labor intensiveness 

3. Cost intensiveness 

4. Productivity 

5. Durability 

6. Learnability 

7. Scale of operation 

8. Sectoral effectiveness 

9. Raw material requirements 

l 0.Import substitution 

11.Ecological stability 

12. Waste recycling 

13. Rural orientation 

14.Delocalization 

15.Income disparity reduction 

16.Sociocultural stabilization 

17 .Local ownership 

Preferred P:uh 

Should use less t!nergy 

Should be in accordance with the humanpower endowment of the 
.:ountry but without leading to inefficiem:y 

Affordable 

High 

Easy to maintain 

Easy to impart operation and maintenance skills 

Suitable for the use of small and medium scale units 

Capable of contributing to more than one economic sector such 
as (power, agriculture, forestry, industry ere.) 

Ability to use locally available raw material 

Local resource utilizing 

Environmentally friendly 

Capable of utilizing waste 

Suitable for use in rural areas 

Capable of being diffused into many localities 

Capable of reducing income disparity 

Should not have an adverse impact on sociocultural conditions 

Capable of facilitating local ownership 
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Table 2. Proposed Technology Choict! Criteria 

Criteria Evaluation Attributes 

Technoeconomic Compatibility Criteria (TECC) 

1. Technological complexity 

2. Qualitv characteristics 

3. Energy intensity 

4. Ecological stability 

5. Waste recycling 

6. Cost 

7. Profitability 

8. Utility-adjusted price ratio 

9. Productivity 

10.Demonscrated usefulness 

Degree of ease of use 

Degree of contribution towards the improvement of the quality 
of output 

Degree of energy saving 

Degree of environmental friendliness 

Degree of usage of waste and facilitation of pollution prevention 

Size of investment required 

Degree of enhancement of profitability 

Comparison with other alternative technologies 

Extent of productivity increase 

Number of firms already using the technology 

Organizational Capability Compatibility Criteria (OCCC) 

1. Scale of operation 

2. Labor intensity 

3. Durability 

4. Learnability 

5. State-Qf-the-art 

6. Interaction 

Suitability for rhe use of small and medium firms 

Degree of use of available labor and skills 

Degree of ease of maintenance 

Degree of ease of operation 

State-of-me-art of the technology in comparison to technology 
existing in the firm 

The type of interaction rhat rhe technology will have with other 
concurrent technologies currently being used by the organization 
- independent. complementary, contingent or substitute. 
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Table 2 ii.:ominued). Proposed Technology Cho1c~ Criteria 

Criteria E·1aluation .-\.rmbuces 

"Operating Domain Compatibility Criteria (ODCC) 

l. Supplier actions 

2. Government actions 

3. Sectoral effectiveness 

4. Raw material requirements 

5. Impon substitution 

6. Rural orientation 

7. Delocalization 

8. Income disparity reduction 

9. Sociocultural stabilization 

10.Local ownership 

Degre!:! of facilitation by supplier in terms or' market selection. 
market segmentation. promotiona1 communic:uions. pricing and 
infrastructure development (at'ter sales st!rvice. spare parts 
supply, troubleshooting etc-.) 

Degree of facilitation by the government in terms oi 
infrastructure development. promotional communication and 
regulation/promotion (fiscal and financial incentives etc.) 

Degree of contribution to other economic sectors 

Degree of use of locally available raw materials 

Degree of conservation of foreign exchange 

Suitability for use in a rural setting 

Capability of being diffused into many localities 

Degree of contribution towards reducing income disparity 

Degree of non-adverse impact on sociocultural conditions 

Degree of facilitation of local ownership 
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Table 3. Process Cumponems tor the 2.5 \itW Wood Wastes Power Plant 

System Component 

I. Wood chipper 
2. Chips conveyor 
3. Silo and discharging system 
4. Conveyor 
5. Fuel distribution and measuring unit 
6. Automatic feeding system 
7. Combustion furnace 
8. Steam boiler - capacity 

9. Superheater 
10. Deduster 

- working pressure 
(superheated at 300 C) 

- design pressure 

11.Steam turbine (multistage steam turbine 
suitable to drive a generator) 

- specific steam consumption 
- initial steam pressure 
- exhaust steam pressure 

12. Generator 
13.Condenser 
14.Cooling tower 
15.High-tension switchgear, control panel 

and automatic regulation 
16. Ch irnney 
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Specifications 

30 m"/h 

!5 m' 
5 levels 

19 t/h 
30 bars 

33 bars 

150 mg/Nm3 (I % ash) 

7.35 kg/kw. 
30 bars 

0.35 bars 
2.500 kw 

19.000 kg/h of steam 
600 m3/h 
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.\fanaging High Technojogy Business Alliances 

1. Introduction 

A strategic alliance links specific facets of the businesses of two or more rirms. This link 
is a trading pannership that enhances the effectiveness of the competitive strategies of the 
participating firms by providing for the mutually beneficial trade of technologies, skiils, or 
products based upon them. An alliance can take a variery of forms. Yoshino and Rangan ( 1995) 
define a strategic alliance as possessing simultaneously the following three necessarv and 
sufficient characteristics: 

o The two or more firms that unite to pursue a set of agreed upon goals <emain 
independent subsequent to the formation of the alliance. 

o The partner firms share the benefits of the alliance and control over the perrormance of 
assigned tasks. 

o The partner firms conrribure on a continuing basis in one or more key strategic areas, 
e.g., technology, products, and so forth. 

Figure 1 shows the form of alliances possible and delineates those that can be called strategic 
alliances. 

This session deals with business alliances with respect to high technology. Thus, it may 
also be useful to look at what high technology means. The term high technology is usually used 
to refer to technologies that are sophisticated and complex. Furthermore, high technology 
development requires advanced R&D efforts, highly skilled engineers and scientists, 
sophisticated design and manufacturing engineering skills, high capital investment, and world 
class marketing know-how. In general, the following products are considered high tech 
products: 

aircraft 
gas turbines 
computers 
nuclear reactors 
microchips 
machine tools 
medical equipment 
precision instruments 
telecommunications equipment 
biotechnology based pharamaceuticals 

While the list is not complete, it is nevertheless indicative of the nature of high tech products. 
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Unlike earlier forms of international trade. based predominantly on natural ;-esources. 
high technology is portable. If technoiog1cal capabilities are high and capnal is available. any 
country can attempt a foray into high technology based production. A good exampie is 
Singapore which aims at becoming a high-tech hub of Asia. Japan is an example of a country 
that has been very successful in transforming its industrial sector to a high technology based 
system. 

In this session we shall attempt to look at strategic alliances in the area of high tech 
businesses with a view towards understanding how to manage such alliances. The presentation 
will be made in two parts. The first one will deal with the motivations of the panners while the 
second will deal with success and failure factors of such alliances. 

2. Motivation of Partners 

The main motivations fpr firms to come together to form strategic alliances are as 
follows: 

o To acquire technological complementarily in today's context where increased interaction 
is required' between disciplines and fields of science and technology to come out with 
competitive products. Good examples are in chemistry and molecular biology; and 
computers and telecommunications. 

-
o Rapid technological substitution and shortened product life cycles have made it too 

expensive for one finn to develop a product or process entirely by itself. 

o Minimization of uncertainty by supplementing the technological capability of one finn 
with that of the partner. 

o Faster access to market by sharing R&D - design - engineering - production - marketing 
activities. This also leads to cost reduction. 

o Gaining access to new markets by using the partner's marketing channels and also by 
standardizing technologies and products 

o Lack of resources and technological capabilities to undertake a project alone. 

o To pre-empt other competitors who may feel reluctant to take on the alliance being 
forged. 

A good understanding of partner motivations is very important when finalizing the details of the 
alliance. 
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Managing High Te<:hnolo~y Business Alliances 3 

3. Success and Failure Factors 

It is often assumed that alliances formed berween panners who have had very friendly 
trading relationships in the past wiil succeed. However. empirical evidence suggests that this 
is· not necessarily true. In this context it may be usefui to examine the success and failure 
factors. 

Success Factors 

Some of the critical success factors are as follows: 

o Shared vision and goal congruity in terms of targets. reinvestmenc for business 
expansion, pror1t distribution and so on. 

o Clear benefits for the individual businesses of the pannering firms. rather than only for 
the alliance. Example: General Motors and Toyota in the U.S. 

o - Presence of "coilaboration champions" in the pannering firms who have the commitment 
to make the venture work. 

o Willingness on the pan of the managers to share control with partners. 

o The partners must have comparable technological capability and absorptive capacity. 
Japanese - U.S. alliances have faced difficulties because the American panner has been 
scared away by the higher learning capacity of the Japanese. Also one panner must not 
feel that the other is not contributing adequately. 

o The partners must be willing to understand and adapt to the work culture of each other. 

o Mutual trust!! There is no substitute for this and the panners must conduct themselves 
in a manner that fosters such trust. 

Failure Factors 

Some of the important failure factors are: 

o Goal incongruence which can lead to an awkward but steady deterioration of commitment 
on the part of each partner in order to maximize their returns. 

o Unplanned leakage of knowledge to one or more panners from the more capable finn. 

o Lack of camaraderie among the managers from the different firms and the absence of 
"champions" with credibility. 
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.Ylanaging High T~hnology Business Alliances 

o Unwiilingness :o share comrol and the desire to dominate the alliance. 

o Unwillingness to adapt and understand work cultures. attempts at intimidation. and lack 
oi respect for the panners' managers. 

o Changing operating environment which could lead to goal incongruence as in the case 
of General Motors and Daewoo in Korea. 

~- Concluding Remarks 

The brief discussion we have had iHustrates that the formation and management of 
strategic alliances can be very difficult. One way to minimize the difficulties would be select 
the partners carefully. The following guidelines may be of interest. 

o Evaluate the strategic vision of the partner in the light of your own. 

o Assess how important the alliance is to the partner in relation to the partner's ~xisting 
business. 

o Assess the technological and managerial capability of the panner vis-a-vis your own. 

o Assess the partner's cultural adaptability potential. 

o Ensure that there will be technological complementa.rily. 

o Assess how successful the potential partner's previous alliances have been. 

While these guidelines are merely indicative these could nevenheless provide a basis for partner 
selection. 

TECHNOLOGY MANAGEMENT MODULE K. Ramanathan 
Training Course on Industrial Exploitation of Indigenous Medicinal and Aromatic Plants As.wciate Professor 
Organized by UNIDO, ITPD/TS and ICS School of Management 
Beijing, China Asian Institute of Technology 
10-25 June, 1997 Bangkok, Thailand 



Hgmc I 
Ha11gc llf l11tnf11111 I inks 

lnterfirm Links 

Cur 1tr actual Ayr ee111e11ts 

·--··--------------- ___ L_ ___ ------1 

_J_ 

Tr adilior 1al 
Contracts 

Arrn's-le11gtll 
Buy/Sell 
Contracts 

Fra11cl1isi11y 

Lice11si11y 

Cross
lice11si11y 

• .l\>1111 ve111\11 es 

---1 
No11trauitio11al 
Contracts 

__ _J 
-- Joint R&D 

- Joint Product 
Development 

- Long-term 
Sourcing 
Agreements 

- Joint Manufacturing 
- Joint Marketing 

-- Shared 

Distributior 1/ 
Service 

Stam.lards Setting/ 
Research Consortia 

I 
No New Entity 

Minority 
Equity 
Investments 

---- Equity 

Swaps 

Strategic Alliances 

Equity Arrangements 

----- ----·-···---·--·----! ----------
Creation of Entity 

i-----~_L_ -- -
Nonsubsidiary 
JVS

8 

Fifty-fifty 
Joint 
Ventures 

- Unequal 
Equity 
Joint 
Ventures 

----1 
JVa 

Subsidiaries 
of MNCs 

Dissolution 
of Entity 

Mergers and 
Acquisitions 



COUNTRY REPORT 

TRAINING COURSE ON INDUSTRIAL EXPLOITATION OF 
INDIGENOUS MEDICINAL AND AROMATIC PLANTS, 

BEIJING, CHINA, 17 - 27 JUNE 1997 

MEDICINAL AND AROMA TIC
1 
PLANTS RESEARCH IN INDIA 

DR. J. THOMAS 
Aromatic and Medicinal Plants Research Station, Odakkali, 

Kerala Agricultural University, Kerala, India - 683549 



MEDICINAL AND AROMA TIC PLA~TS RESEARCH ~ I~DIA 

Early History 

DR. J. THOM.\S 

Aromatic and Medicinal Plants Research Station. Odakkali, 

Kerala Agricultural University, Kerala. India - 683549 

Among the :mcient civilization, India has been kno\\n to b-e a rich repository of IIl!...-"dicinaI 

plants. The Rigve..:ia ( 5000 BC) has recocded 67 medicinal plantS, Yajurveda - 81, AthCP.'\·crveda 

( 4500 - 2500 BC1 - 290 species. Later Cnarak Samhita ( 700 BC 1 and Sushna Samhita ( 200 BC) 

have described properties and use of 1100 and 1270 respectively in compounding of drugs and these 

are still used in the classical formulations in the Ayun·edic system of medicine. A.mrvedc.. Sidha. 

Unani and tribal folk medicines are the major systems of indigenous medicine. Among these 

systems Ayurveda is most developed and widely practiced in India A~urveda dating back to 1500 -

800 BC has been an integral part of Indian culture. The term comes from the Sanskrit root .-iu ( life) 

and Veda ( knowledge ). As the name implies it is not only the science of treannent of the ill but 

covers the whole gamut of happy human life, involving the physical, metaphysical and the spiritual 

aspects. Ayurveda recognizes that besides a balance of body elements one has to have an 

enlightened state of consciousness, sense organs and mind, if he has to be perfectly healthy. 

Ayurveda by and large is an experience ,,;th nature and unlike in western medicine many of the 

~ncepts elude scientific explanation. 

India has also a perfumery tradition that dates back to o\·er 5000 years to Indus Valley 

civilization. Sandalwood oil, rose oil jasmine oil, lemongrass oil and many others were extensively 

used for the preparation of Indian perfume concentrates, \iz. "A nars ". 

Area and production. 
A large majority of medicinal and aromatic plant raw materials are still collected from their 

wild growth. HO\\·ever, wherever the demand grew large from organized sector of the industry and it 

could not be met from natural resources, such species have been introduced into agriculture 

Area under cuJth·ation of major medicinal and aromatic plants in India 

Name of the crop Estimated area (ha) ~fajor use 

Psyllium satiVW'l'f 50,000 CarminatiYe 

Cassia senna 10,000 Laxative 

Opium poppy 18,000 Nerve stimulant 

Solanum viarum 3,000 Spasmolitic, sources of solasidine 

Carthamus ros.:a 3,()()0 Anti-diebetic. anti-cancer 



AJentha Spp 1 U.000 \lenth,_-1 

Cymbopogorz flexuoses 20.000 Citral 

Cymbopogon winternar:<s ll1.000 C1trondlol 

Cymbopogon martini .'i.000 Geram0l 

A pi um grm ·ea/ens 5.000 Diges::J\e. flarnunng 

Jasminum grand(flora 2.000 Perfuoery 

Saffron 3,000 Blooc purifier. brain stimulant 

Vetiveria -:i=anioides 3,000 Anti-beat. perfumery 

India's trade of drug raw materials and pbytocbemicals 

Trade of raw drugs and phytochemicals in ':he country is about US$ 660 million which is likely 

to reach CS$ 1150 by the year 2CX)O Despite ::ie diverse nature of crops gro\\n in the country and 

the existence of a fast growing pharmaceutic:::} sector. the share of lmdia in world trade is quite 

insignificant considering the large geographic:!.[ area. Howe\er. this is bound to rise rapidly \\1th 

better research inputs :rod efficient managemem: of the farm sector. 

Trade of aromatic pLtnts and perfumery mmpounds. 

India is the largest producer of sanda..:..,,,,ood oil, lemongrass .JiL Jasmines and tuberose 

concretes. India holds 3 major share of the intr-"'rnational spree oils and oleoresin market. Howe.er. 

the country· s share of :ntemational trade of th·. ours and fragrance is ociy about 2 %. which is \ery 

low Ha ... ·ing indigenocsly developed most mccern processmg and manufacturing technology. India 

is making its presence m the world arena in a T:-:g way. 

Research infrastructure India for medicinal and aromatic plants. 

The research int:-lstructure in India is f.:.rrly large. Indian Council of Agricultural Research 

(ICAR) \\ith its netw0rl.; of national institutes and State :\.gricultur2.l UniYersities deals largely 

\\ith all aspects of ;.gricultural research or: medicinal and aromab.:: plants whik Council of 

Scientific and Industr:.3.l Research I CSIR) ant: their networl.; of nation~ research institutes conduct 

research on aspects relating to processing_ purification and de\elopment of new drugs and 

ph~1ochemicals. Cem:ral Council of Resear:h in Ayuneda and Sidha ( CCR..-\S) in close 

collaboration with St:!te Department of Indigenous System of Medicrne conducts research on the 

indigenous systems cf medicine Indian CCVJIJ.cil of Forest Research (ICFR) wich its network 

research institutes also work in this sector .. -\part from th-ese Govern::nental bodies. seYeral other 

\Oluntary organisatior::.s CNGOs) and Corporac.e sector condu..::ts research on these crops. All modern 

anal~1ica1 tools and f;;..:ilities are a\ailable in .i.most all lead.mg researci:i institutes. 



Medicinal plants in forest eco-s)stem 

The forests in India is the principal repository cf large number of medicinal and aromatic 

plants which are brgely collected as raw materials for manufacture of drugs and perfumery 

products Based on ;>h)1ogeography. climate and vegetation the forest types are grouped into eight 

categories 

1. W estem Himal.:iyas - comprise of subtropical, temperate and alpine vegetation holding about 

4800 species - \1edicinal plants like Ta:rns. Nardosrachis. Atropa. Thymus. Sll-ertia etc. are 

found here. 

2. Ea.stem Himabyas - It has Berber:s sp., Taxus Cymbopogon spp. Valeriana sp., 

Cimwmomum sp. 

3. Assam and North-East India - Messua sp., Hydnocarpus. Alpinia. Smilax etc. are \\idely seen 

here 

4. Semi-arid regions including Thar desen -Accasia sp. Ziziphus sp .• Commifora. Aloe etc. are 

seen. 

5. Gangetic plain - It has medicinal plants like Cassia fistula, Craraeva nurvala. Tinospora sp. 

Pluchea lanceo!ata, Aegle marmelos etc. 

6. Western Ghrut and Malabar region - The region consists of 4000 species. and 1500 are 

endemic. Asoka int.iica. Piper sp .. Cinnamomum thama/a. Strynos nux-vomica. Curcuma spp. etc. 

are the major medi<:inal plants 

7. Dec.::an Penins:ula - Santa/um album. Pterocarpus. Phyllanthus emblica, Terminalia sp .. 

Azadzrachta et:":. are seen here. 
I 

8. Andoman and Nicobar Islands- Garcinia indica. Termialia bialara etc. are "idely 

distributed here 

Endangered medicinal and aromatic plants 

With the rapid depletion of forests, impairing the a,·ailability of raw drugs, A)urveda. like 

other systems of herbal medicine has reached a very critical phase. About 50 % of the tropical 

forests, the treasure house of plant and animal diversity has already been destroyed. In India forest 

cover is disappearimg at an annual rate of l . 5 m hectare every year. What is left at present is only 8 

% as agamst a mandatory 33 % of geographical area. Many valuable medicinal plants are under the 

verge of extinction. The red data book of India has 427 entries of endangered species of which 28 

are considered extini;:t, 124 endangered, 81 \Ulnerable. 100 rare and 34 insufficiently kno\m. 

Crop impronmem.. 

Germplasm assembly and its characteristic lay foundation for crop improvement research. 

These are now increasingly maintained in field gene banks and long term repositories at several 

institutes m India. I: essentially pro,ides variants in form. content and composition which serve as 

parent material in making in1proved varieties. These systematic works on crop improvement by 

seyeral institutes brought about several new varieties through various methods of breeding, i.e. 

selection. cross bree.ding, mutation. biotechnology etc. 



List of Yarieties de,·etoped and released for growing medicinal and aromatic plants in India. 

Crop 

P!antago ovata ( Isabgol ) 

Papaver somn~lernm ( Opium poppy) 

Rauvo~r7a serpentina 

Diascona jlori1mnd,1 

Solanum viarnm 

Henbane (Hyoc_vamm niger) 

Senna ( Cassia angustifolia ) 

Glycyrrhiza glabra ( Liquorice) 

Carthamus rosea ( Peri,,inkle) 

Piper /ongum 

Lemongrass (C_\mbopogonjlexuosm) 

Palmarosa ( (imbopogon martinii) 

Variety 

GI-l,Gl-2,HI-5 

JA- 16, IC - 42. UO - 285, NOP - 4, 

NBRI -3, GS - 24, IS -34 

RS -1 

FB (C) - l, Arka Upahar 

Arka sanjeevanL Glaxo 

IC - 6, Aela 

ALFT-2 

HM- 1 

WH-40 

Viswam 

Sugandi, OD-440, OD- 408, Praman, CPK - 25, KaYeri 

T\V-31245, 1brishna,Jamrosa 

Citronella ( (imbopogon winterianus) Manjusha, Mandakini, BIO - 13. Jorlab -2 

Japanese Mint ( Mentha arvenszs) MAS -1, MA-2. HYB -77, EC- 41911 

Spear :Mint ( M spicata ) MSS-1, MSS - 5, PS -1 

-------------------------------------T·--------------------------------------------------------------------
Crop Management and processing 

Though about 1500 species of medicinal and aromatic plants are in use in India, only about 

100 species are used in large quantities. For about 50 species, Package of Practices for its 

cultivation ha,·e been developed covering planting, fertilizer management, irrigation, inter

cultivation, weeding, harvesting and post harYest processing. These are published as monographs by 

various institutes. 

Phytochemical studies 

Screening of medicinal plants for their active principals and its extraction, purification and its 

clinical studies are being conducted at various research institutes. Recently, the Central Drug 

Research Institute, Lucknow ha'e indentified the baccosides responsible for the brain stimulant 

activity of the herb Baccoppa munneri and now the baccosides are commercially produced and sold 

in the market as a tablet for increasing memory power. 

Problems faced by medicinal and aromatic plants industry 

There has been a sudden awakening for Ayurvedic system of medicine in the country mainly 

due to the side effects of western system of medicines. The system is increasingly being sought after 

in the deYeloped nations. More and more herbal drugs manufacturers are appearing in the scene. 

Unlike in the older days when physicians themselves used to collect the herb, prepare and 

administer the medicine, the new generation of Ayurvedic physicians '"ith prepared drugs m the 

markeL haYe degenerated into prescription \\Titers without much knowledge of the constituent herb 

of the drugs they are prescribing. The industry depend on professional plant collectors or traders for 

their raw drug requirement. Herb collectors and traders unable to meet the increasing demand. 

adulterate the drugs \\ith other plants, thereby undermining the quality of the drug and the 



credibility of the system. The quality control system for crude drug is so yague that the loophole is 

always exploited by unscrupulous industry. 

Activities of the Aromatic and Medicinal Plants Research Station, Odakkali, Kcrala 

The research centre is a constituent research unit of the Kerala Agricultural University. South 

India. Apart from other institutions working on medicinal and aromatic plants in the state. we are 

largely concerned with the development of medicinal and aromatic plants as cultirnted crops. We 

are the foremost research Institute in the country for research on Cymbopogon flexuosus and 

maintains the largest germplasm on Jemongrass with 450 accessions in the world. We are 

responsible for the transfer of technologies on cultivation. on-farm processing and quality control of 

aromatic and medicinal plants. A good col1ection of tropical herb ( about 300 species) which are in 

use in A~llTVeda is maintained at the institute. Our major research areas include :-

1. Survey, Collection, Conservation and maintenance of medicinal and aromatic plants of the 

Western Ghats. 

2. Crop improvement of selected MAP 

3. Crop management and development of package of practices for its cultivation. 

4. Post harvest technology including development of processing, ph}1ochemistry and quality 

standardization. 

Major highlights of research 

• E·rnlved high yielding varieties oflemongrass (OD 19, OD 440, OD 408), palmarosa ( ODP l, 

ODP -2), vetiver ( ODV -3), Cinnamon (ODC- 130), Piper longum ( Viswam). 

• Identified OD-468, a strain of Cymbopogon gidderba as the richest source of natural geranyle 

acetate, a high value perfumery compound 

• Isolated a strain belonging to Cymbopogon parkeri as an alternate source of geraniol. 

• Developed agrotechniques for lemongrass, palmarosa, vetiver, Ocimum. Kaempferia spp., 

Piper longum, Asparagus recemoses, Holostemma sp., Plumbago spp., Curcuma spp. etc. 

• Standardized post harvest technology including distillation technology, fractional distillation, 

and storage techniques for essential oils such as lemongrass, palmarosa, veti,·er, cinnamon leaf 

oil, Ocimum etc. 

• lnYolved in conservation and utilization of medicinal and aromatic plants endemic to the 

W estem Ghats of Kerala 

• lnYolved in large scale multiplication and distribution of genume planting materials of 

medicinal and aromatic plants for the benefit of farmers. 

• Conducts training and extension activities for popularization of medicinal plants cultiYation in 

the state. 
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INDUSTRIAL UTILISATION OF SPICES IN INDIA 

T.John Zachariah 
Indian Institute of Spices Research, Calicut, Kerala, India 

India is known for spices since time immemorial. Traders from Portuguese, Dutch, 

Arab and Britain came to India to purchase black pepper, cloves, cardamom etc. Research 

in spices and medicinal plants is carried out by various organizations. A few of the Research 

and Development organizations involved are listed below. 

1. Indian Institute of Spices Research under Indian Council of Agricultural Research (ICAR) 

2.Central Food Technological Research Institute, Mysore under Council of Scientific and 

Industrial Research (CSIR) 

3. Regional Research Laboratories (CSIR) 

4.Spices Board under Ministry of Commerce, Govt. Of India. 

5.Central Institute of Medicinal and Aromatic Plants ( CSIR) 

6.National Research Centre for Medicinal and Aromatic Plants ( ICAR) 

7.Directorate of Cocoa and Arecanut Development, Ministry of Agriculture, Govt. Of India. 

8. All India Coordinated Research Project on Spices (ICAR) 

Indian Institute of Spices Research (IISR),Calicut, Kerala is the pioneer institute 

established by the Indian Council of Agricultural Research (ICAR), New Delhi to research 

exclusively on the various aspects of spices production. The major spices dealt by the 
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institute are black pepper, cardamom ( small ), ginger, turmeric, cinnamon, clove, nutmeg 

and allspice. The research activities of the Institute are confined to three divisions viz. Crop 

improvement and Biotechnology, Crop protection and Crop production and post harvest 

technology. Collection, conservation cataloguing and evaluation of gennplasm, Developing 

improved varieties through selection and breeding, Micro propagation and other modem 

biotechnological approaches to develop disease planting materials, Developing agro 

techniques for increased production and sustainable agriculture, Developing Integrated pest 

and Disease management 

Post harvest technology 

IISR has a large collection of gennplasm in the above mentioned spices. The main 

programmes in post harvest technology are confined to evaluation of the germplasm for 

volatile oil, oleoresin, pungent principles and aroma profile. 

Black pepper 

Pepper is the dried fruit of a perennial climbing vine, Piper nigrum. In India pepper 

flowers during May- June months and it matures in about 6 - 7 months.The small round 

green berries produced on the spikes are harvested, dried and used for various culinaiy, 

Industrial and medicinal applications.During d1ying the green be1Ties tum brown and then 

black in colour because of action of enzymes on the polyphenols present in the skin. A yield 

of about 33 kg of black pepper is obtained from I 00 kg of green pepper. 

Essential oil : Pepper contains 2 - 5% volatile oil which impai1 its characteristic spicy odour. 

The oil is used in food flavouring, pharmaceuticals and pe1fumery. Garbled pepper gives the 
I 
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best quality oil. Black pepper oil is made up of monoterpenes ( 7Q - 80 %) and 

sesquiterpenes ( 20 - 30 %). About 5% oxygenated compounds influence the overall odour 

quality of the oil. Major compounds of the oil are pinenes, sabinene, myrcene, limonene 

and cruyophyllene. 

Table: Composition of oils from some pepper varieties 

Variety Pin en es Sabinene Limonene Caryophyllene 

Myrcene 

Karimunda 21. l 25.5 25.7 21.0 

Chumala 40.7 trace 25.8 33.3 

; 

Kuthiravally 46.2 7.1 31. l 10.9 

Uthirancotta 34.2 trace 39.6 17.0 

CLTP-236 7.3 21.6 7.3 33.4 

CLTP-58 7.0 31.0 10.4 34.0 

Oleoresin: The total flavour of pepper is obtained by solvent extraction since the pungent 

factor is non- volatile. Pepper oleoresin contains chiefly volatile oil and piperine the pungent 

principle. Other pungent compounds in lower concentration are chavicine, piperidine and 

piperitine. 

111ere are about 69 popular cultivars. The volatile oil content ranged from 2 to 6 %, 

oleoresin 8 to 18 °/o and pipe1ine 2 to 6 %. The cultivars with high piperine and oleoresin are 
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Kottanadan, Kumbhakodi, Kuthiravally __ and Ceylon. The cultivars with high oil are 

Balankotta, Kalluvally, Panniyur-I and Karimunda. 

White pepper 

It is prepared by removing the outer skin of pepper. It is prepared mainly by soaking 

ripened red berries for 7-10 days in fUIUling water and removing the outer skin by trampling. 

Gas chromatographic evaluation of the essential oils of black and white pepper showed that 

oil of white pepper is superior over the former. 

Among the popular cultivars evaluated for white pepper at IISR , Calicut, Panniyur-1, 

Valiakaniakkadan and Balankotta are very ideal for the preparation. 

Green pepper : Immature green pepper is used for flavouring pickles. Dehydrated green 

pepper, canned green pepper, Frozen and dehydrated green pepper are also prepared from 

it. 

Cardamom 

Cardamom ( Elellaria cardamomum. M) is well known for its sweet fruity 

flavour.It is known as the queen of spices. The two major varieties are Malabar 

and Mysore .The attractive flavour of cardamom is mainly due to the volatile oil 

present in the seeds. The husk of the pod does not contain any oil but protects the seeds. The 

oil is used in food flavowi.ng and phannaceuticals. Cardamom pods contain aboui 25'>'o husk 

and 75% seeds. The volatile oil content varies from 5 - 9%. There is distinct variability 

available in cardamom with regard to its essential oil constituents.The ratio of a- terpinyl 
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acetate ta_ l,8- cineole detennine the flavour of the oil. Other major constituents of the oil are 

linalool and linalyl acetate. The gennplasm accessions were evaluated for these constituents. 

Acceessions with high a- terpinyl acetate and low cineole and vice versa were identified at 

IIS~ Calicut. 

• 
Ginger 

Ginger is the rhizome of Zingiber ojfici11ale Rose, a perennial herbaceous plant native 

to Southern Asia. Harvesting is carried out in about 8 - 9 months after planting. India 

produces about 90000 tonnes of green ginger of which about one third is exported as diy 

ginger or its allied products. Two types of diy ginger are produced in India, bleached and 

unbleached. 

Jamaican ginger has a fine aroma and flavour suitable for soft drinks. Indian ginger 

is light brown in colour and bold in appearance. It has a characteristic strong, lemon like 

flavour and is used for blending purposes. Australian ginger is used mainly to prepare 

preserved ginger. 

Ginger oil : The typical pleasing aroma of ginger is due to the essential oil. Most of the 

varieties contain about I - 3 % oil.cx,B- zingiberene, ar- curcumene, famesene and 

sesquiterpene alcohols are the major constituents of the oil. Oils from ginger having a 

lemony odour contain up to25 % citral. ~fore than 30 different cultivars are gro\vn in 

different pa11s of India . Rio de Janeiro is \veil known for its pungency, taste and flavour. 

Ginger oleoresin : Extracted from ground ginger using acetone, alcohol or ethylene 
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dichloride. This contains both the essential oil responsible for the aroma and gingerol known 

for its pWlgency. Oleoresin content ranges from 4 - IO%. Germplasm accessions available 

at ITS~ Call~ut were categorized based on high oleoresin and gingerol content of oleoresin. 

A few of the high oleoresin ginger accessions are Rio- de Janeiro, Jugijan, Zahirabad and 

Maran. 

Turmeric 

It is the dried rhizome of Curcuma longa. L which is famous for its colour and 

medicinal value. Turneric is conswned mostly in the ground form . Ground turmeric is used 

in foods to give them an attractive yellow colour and characteristic spicy flavour. It is a 

major ingredi~nt in cuny powders and pickles. 

Turmeric oil :It is obtained by distilation of ground turmeric. The oil is pale yellow to orange 

yellow in colour, with an odour similar to turmeric fingers. More than 50 °/o of the oil is 

composed of a mixture of sesquiterpene ketones, known as tu1merone and 25 % zingiberene. 

The yeild of oil ranges from 4 -7 %. 

Turmeric pigment: l11e most valued constituent of turmeric is its yellow pigment, curcumin 

( di- cinnamoyl methane). The colouring matter is extractable using solvents like ethanol. 

Alleppey finger tunneric (AFT) is known for its high curcumin. IISR, Calicut has already 

released four varieties viz., Suguna, Sudharsana, Prabha and Prathiba ·with more than 6 % 

curcwlin. There are many Industries in India extracting crystalline curcumin from tunneric 

and exporting to western Countries as a natural colourant. 
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Studies at the Institute established that curcumin content varies with location,..cultural 

practices and agro clima~ conditions. Harvesting turmeric one month before the regular 

schedule yields more curcumin with a marginal reduction in yield. 

Turmeric oleoresin : It is an orange red product consisting of an upper oily layer and lower 

crystalline layer. Curcumin, the principle colouring matter, constitutes about 1/3 of a good 

quality of oleoresin. 

Cinnamon 

It is the inner bark of the stems of the ever green tree, Cinnamomum zeylanicum. 

Harvesting is earned out mainly in the rainy season, which is favourable for easy separation 

of bark. 

Cinnamon bark oil : It is a colourless to light yellow aromatic oil having warm and sweet 

spicy flavour, characteristic of true ci1mamon. Major constituents of the oil are 

cinnamaldehyde(65 %) and eugenol (10 %). 

Cinnamon leaf oil : It is rich in eugenol (83 %). Other constituents are methyl eugenol, 

cinnamaldehyde, caryophyllene and linalool. Two high quality cinnamon lines with high leaf 

and bark oil and bark oleoresin are released from IISR, Calicut. 

Cassia 

Cin11amom11111 cassia Blume of China, Cimra1110111w11 loureirii Nees of Vietnam and 
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Cinnamomum burmanni Blume oflndonasia constitute the cassia of commerce. 

Cassia oil : J.t'hile cinnamon bark and leaf give oils of different compositions, cassia bark and 

leaf give oils of the same composition. It has about 90 % cinnamaldehyde. Unlike cinnamon 

\ 
oil,it does not contain any eugenol. Small amounts of cinnamic acid, coumarin etc., are also 

found in the oil. 

Clove 

Cloves are the dried unopened flower buds of the evergreen tree Syzygium aromaticum, 

indigenous to Moluccas. 

Oil of Cloves: It is one of the most important essential oils being used in the flavouring of 

a wide variety of food products, pharmaceuticals and toilet goods. The yield of oil is 

generally is 17-18%. It contains about 90% eugenol, some eugenol acetate and methyl amyl 

ketone. 

Clove stem and leaf oil: Clove stem yield about 5-6% oil containing 85% or more eugenol 

and leaf gives 1.5-2% oil with 80% eugenol. 

Nutmeg 

Nutmeg and mace are the dried seed and aril sunounding the seed shell of the fruit of 

!vfyristica fragrans Houtt an evergreen tree indigenous to the Moluccas . Fruits resemble 

small peaches. They are fleshy dupes of orange yellow colour which split open along a 

groove on 1ipening. The split husk reveals a glossy shell containing the seed, and a net-like 

crimson aril sunounding the seed coat. 
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The unshelled nutmegs are dried till the seeds inside rattle on shaking. The seed cover 

is then cracked open and removed using wooden machines. 
-, 

The fixed oil of nutmeg, known as nutmeg butter, can be expressed by hydraulic 

pressure with heating or extracted with solvents. It is an orange butter-like fat containing 

more than 70% glycetyl myristate. 

Oil of nutmeg and mace: The essential oil is a pale yellow liquid with the characteristic 

odour of nutmeg. The composition of nutmeg oil varies from sample to sample depending 

upon its origin. Some of the constituents are pinene, linalyl acetate, linalool, safrole, 

myristicin and elemicin. Myristicin, which is a phenolic ether, is present in the highest 

boiling fractions of the oil. It is responsible for the physiological effects of nutmeg and mace. 

Oleoresins: The spice contains about 30-40% oleoresin. The oleoresin is rich in volatile oil 

and is supposed to replace about ten times the weight of the spice. 

Pimenta or Allspice 

It is the dried unripe frnit of the evergreen tree Pimenla dioica, indigenous to West Indies. 

The spice contains on an average 3-3 .5% beny oil and 1-1.5% leaf oil. Both the oils are rich 

in eugenol. 

Major Essential oil bearing plants in India are listed below. 

Ajowan,basil,camphor,caraway, cardamom, cedarwood, cele1y, cinnamon, citronella, Celery 
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sage, clove, coriander, cyperus, davana, dill seed, eucalyptus, fennel, ferula, geranium, 

gingerjasmine,juniper,lavender,lemongrass,mint,palmarosa,patchouli, rose mazy, 

sandalwood, tejpat, thyme, vetiver. 

A few of the major spice based Industries are listed below 

1. Synthite Industrial Chemicals Ltd., Cochin, Kerala , India. 

Manufacturers of oils, oleoresins, curcumin, white pepper, capsaicin, chilli colour etc. 

2. SIPPO, Madurai, India. 

Eucalyptus oil, Palmarosa oil, Cinnamon leaf oil, Lemon grass oil etc. 

3. Paul & son, Calcutta. 

I 
Aroma chemicals, Essential oils, Fragrances and Flavours. 

4. Rajhans Aromatics, Delhi. 

Essential oils, Mentha oils, Aroma chemicals. 

5. Devi Group of Industries, Madurai, India. 

Cardamom oil, Cardamom flavours, Ginger oil & oleoresin, Capsicum oleoresion. 
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COUNTRY REl?ORT 

J>E])\WAN · K. 
Indonesia is one of the country in South East Asia with about 200 

million people in 1995 by growth 2.23 spread over 13,667 islands, 

sharing 500 langurfge group. Total land area in Indonesia is 1.95 

mil lion km 2 with 333 area suitable for agriculture. 

Usage of herbal medicine in Indonesia was very popular by term of 

Jamu especially to promote general health and beauty such as to 

"stay young", "keep breast firm", "improve male virility", 

"improve married life" or "aid a mother before and after she 

gives birth". It is estimated that 803 of all Indonesians take 

some form of Jamu daily. 

Herbal medicine in Indonesia was found in pharmacies, department 

stores, street stalls, from door to door vendors, grown in back

yard garden plots or foraged in the forest. 

There are three sources of Jamu 

1. Preparation from fresh plant materials. 

2. Horne industries (small holders and family businesses) whose 

products consist mainly of watery extracts and dried plant 

materials. These are distributed in simple packaging and in 

bottles by independent vendors. The vendors carry baskets on 

their back and sell the medicine, called Jamu Gendong (Jamu -

he r b a 1 rem e d i e s , Gen dong - mean i n g t o ca r r y on one ' s back ) , 

door to doer. 

i Large scale commercial preparation and distribution (Jamu 

industry) and come in form of pills, powders, teas, tonics, 

topical oils and creams. 

·.·:0.:..: ot altern<,~1'>·e treatment of herbal med1c1ne ir Indonesia are: 

l. Herl>itl remedies 

Health food preparations 

_) . 11 i et ch an gt: 



4. Acupuncture 

5. Phytopharmaceutical 
I 

Research activities on Jamu and medicinal plants are also con

ducted in several research institutions, such as Indonesia Sci

ence Institute, Universities and at R & D Laboratories of Jamu 

Industry. 

The main objective of current research on Indonesian medicinal 

plants are : 

1. To improve the quality and safety of jamu 

2. To search for bioactive natural products 

3. To extract, separate and isolate the bioactive principles and 

try to develope modern medicines from them 

4. To obtain high quality raw materials 

5. To promote the integration of proven valuable knowledge of 

herbs into phytomedicine I phytopharmaceutical 

There are some problems in developing medicinal plant 1: 

1. Cultivating medicinal plants require skill and knowledge of 

cropping management 

2. Medicinal plants cultivation is still required in order to 

develop and improve yield and quality of its products 

3. In order to standarize of herb, extract and dosage form medi

cinal dry is required equipment for analyzing (elucidation 

structure) of active compound 

4. Clinical trial of medicinal plant required skill, experience 

and equipment. 

Indonesia has about JOO commercial 

produce the herbal medicine and one 

Farma. 

manufacturers ( 1996) that 

of those companies is Kirnia 

Kirnia Farma is one of the government company of Indonesia has 6 

f a c t o r i e s s p r e a ct o \' e r ::; c i t i e s 1 n I n don e s i a J a k a r t a , Ban d u n g 

(West Java), Semarang (C~ntral of Java), Mojokerto (East Java) 



and Medan (North Sumatra),· 95 dispensaries and 36 wholesale 

outlets located in 27 provinces all over Indonesia. 

Production of Kimia Farma consist of ethical product, patent 

medicine, generic medicine, licensed products, raw material 

(Quinine salts and its derivates, Iodine and its salts, oil and 

fat), oral contraceptive and CuT 380 A. 

As a pharmaceutical industry, Kimia Farma is very concern to the 

environmental problems. Kimia Farma has the liquid waste process

ing installation in every production units. 

In accordance with the government policy about research and 

development of traditional medicine, production strategic of 

Kimia Farma has already been aimed at phytopharmaceutical that is 

drug from plant material (fresh plants, dried plants or mono 

substances). 

Regulatory items have already been reached for the commercializa

tion of phytopharmaceutical in Kimia Farma consist of : 

1. Standardization of preparation using active principles, marker 

compounds and chromatographic 'fingerprint' This stage is 

needed to guarantee preparations containing therapeutically 

effective doses of active principles, to maintain constant 

batch composition, to check stability of active principles and 

avoid adulterations. Standardization of preparation consists 

of process (plant cultivation, manufacturing of extract/isola

te and formulation) and product (plant, extract/isolate and 

drug) standardization. 

2. Toxicology 

J. Pharmacology 

4. Clinical trials 

The herbal medicine that has already produced by Kimia Farma can 

looked at the enclosed sheet. 



LIST OF 
MEDICINAL PLANT TO BE DEVELOPED 

AS PHYTOMEDICINE 
IN KIMIA F ARMA 

No. Indication Name of Plant Plant part used 
1 Anti Diarrhea a. Jarnbu Biji (Psidium guajava) Leaves 

b. Kunyit (Curcuma domestica) Rhyzoma 

2 Astringent a. S irih (Piper bettle) Leaves 

b. Saga (Abrus precatorius) Leaves 

c. Succus Root 

" Diuretics a. Kejibeling (Strobilanthus crispus) Leaves .) 

b. Tempuyung (Sonchus arvensis) Leaves 

4 Anti Kheloid Pegagan (Centella asiatica) Leaves 

5 Anti Cholesterol Bawang Put1h (Allium sativum) I Bulb 
! i 

I 
I 

6 Lactagogum Katuk (Sauropus androgynus) I Leaves 
I 

I 

I 
I 

I 
I 

i 

I 
I 
I 

i 



APPENDIX : LIST OF MEDICINAL PLANT TO BE DEVELOPED 
PHYTOMEDICINE (PHYTOPHARMACA) 

Anthe Im intics 

-----------· 
No. ' Name of plant Plant part used ______; 

__ 1 ___ .,_1 _C_e__,g"--u_k_(_,_O_u_is_q_,_u_a_l_is_i_n_d_ica--'--)---------tl-f_ru_i_t _or seed . _____ 1 

2 ' Delima putih (Punica granatum) ' root bark 
l-----~-=-~-~-----.,~--~.,----~--------+--..,.---- ----, 

3 Pepaya (Garica papaya) i seeds 
4 Labu merah (Curcubita moschata) ------:-- seeds -
5 · Temu giring (Curcuma heyneana) : rhizome 
6 i Temu ireng (Curcuma aeroginosa) : rhizome 

Anti diabetes 

___ _!io. Name of plant Plant part used 
1 Pare (Momordica charantia) · fruit 
2 Pulai (Alstonia scholaris) stem bark 
3 Sambiloto (Andrographis paniculata} ! leaves 

Anti hypertension 

' 

I 
--------i 

I 
__ ___J 

I ______ ...J 

I 

-,· _N~_ 1 Name of plant _ _ _ Plant part used 
. _______ 1 __ Bawang putih (Allium sativum) ___ · bulb ~--=-~--=- __ _ 

2 Ceplukan (Physalis minima) leaves 
---~ - --Ke}l1-eTing{SencocaTy-x crisp-us)-_~~-- ~=leaves~_ 

4 __ _f_~c~~Mor_i_~da citrrtolial_ _ buah 
_____ ~-- _ ~~le~_r-_i_(Apium gravi_91e!:Js)_______ whole pl~!"lt ___ _ 

Diuretics 

No 

2 
3 

5 
6 
--. 
I 

Nam_e of pl.9_["1t 
Keji beling (Sencocalyx crispus) 
Ku-m-is kuc1ng (Orthoslphon aristatus) 
tv1eniran (Ph-y_i~__!0u~niruri) -
Pegag~n (Centella .a:_s1C1tica) 
Teki (~yp_~_rus r9_tun~-~~L 
'-lungrahab (f)aecke~ frutescen) 
T er-npuyur"l_g (Sonchus arven~i) 

Liver disorders 

~~ar,1e of plant 
· Temuiawak (Curcuma xanthorrhiza) 
. - --

2 Kuny1t (Cu ~cum a domestica) 
Sarnb1loto (Ar-.clrographis paniculata) 

_ ~ __ P_lct_ntp_art used 
leaves 
leaves 
wh~I~ piant 

__ -.v_!1ole plant 
bulb 
leaves 
---

leaves 

Plant part used 
-- ---- . 

rhizomes 
rhizomes 
leaves 



TRAINING COURSE 
ON 

INDUSTRIAL EXPLOITATION OF INDIGENOUS 
MEDIClNAL Al\'D AROMATIC PLANTS 

Mr. Clrairman, 
Ladies and Gentlemen, 

( Beijing 16 to 28 June 1997 ) 
0 

Country Paper 

Boun Hoong Soutlia1•ong 
Research Institute of Medicinal Plants 

Ministry of Public Health, Lao PDR 

On behalf of participant from Laos I would like to brmg warm greetings to all 
parf/c1pallfs from friend countries participated in this training course and special 
greeting to our Chinese friends. Personally, I am ve!}' glad that JCS-UN/DO and 
JMPLAD, Chinese Academy of Medical Sciences and the State Administration of 
TCMPeople's Republic of Chilla hm·e pay attention to the promotion of the 
Development of the Industrial Exploitarion of Medici/la/ and Aromatic Plants in Laos 
and have awarded me a fellowship for traimng in China. I would like to take tlus 
oppornmity to express thanks to all abo\·e mentioned institutions. I also /11gh~i· 

appreciate th~ initiative in holding t/11s framing dedicated to Industrial Exploitation of 
Indigenous Medicinal and Aromatic Plants . 

First of all I would like to bnefly ii/Traduce our Institute to our colleagues from 
different counties. The complete !lame of our lnsMute is Research Institute of Med1ci11al 
Plams. (RI.MP). It \fflS founded in 27 . ..Jpn! 1976 and belongs to the /\1inistry of Public 
Health. It is the 011zr one lmtitute which 1s co11d11cti11g adaptin? research on Tradiriona/ 
Lao .\fedicine ( TL\1) as He/! as /i.1edic11wf and Aro111at1c Pfanrs of the entire country 
RI.Al P co11sists of 5 111m11 U11ils na111efr. .. 1dm11usrrarn·e b11rea11, Pharmacognosw 
laborarorr. Phytoche1111sr1y loboralorr. Process111g 111u1 and s111a!I pilot p/0111. 

Tire main tasks of Rift! Pare as follow: 

I- Studies thC' Uri!i:ar1011 ofJ\lcd1n110/ 011d TLH 1n rhe co11ntrr 
]- Presen m1011 of n11purta11r I n."i1tw11a/ freo.'!.>s o.1 frad1no11a! H('(t/crs 01 

lmnsforlllg old srip: uu TL\! 11110 Luu i<111.'..!:1t1ge, ihe11 p11h/1sl11ng hoo/;,crs 
3- S11rwn11g of .\led1rn1a! Plm1rs 111 d~/(ac111JHO\111ces u11d c/ass1/)·111g rhe111 111ro 

srsrc111at1c botm11cal orda 
-/- Tran.~fenng rhc oc!11n·e111cnrs o/ FJ\IP's st11d1cs to P!wmwcc11t1cal Fr1clotH'S 



for industrial scale production. 

5- Offering Technical support to Provincial Traditional Medicine Stations under 
the form of Seminars and Short Term Trainings. 

6- Contributing in the Human Resources Development. Special(>". providing 
students of the Medical Sciences University, the knowledge in the field of 
Pharmacognosia and TLM in theory as well as practice. 

Work achieved: 

In the recent years Rf MP has carried out some studies, and had some 
achievements: 

- Establishing the extraction procedures for : 

Berberine from Coscinium usitatum Pierre, 
1-Tetrahydropalmatinefrom Stephania rotunda Lour. 
Cito/ate salt from pig's gall bladder 
Artocarpine from Artocarpus lakoocha Roxb. 
Arten1isi11i11e from Artemisia a111111a L. 

- Bri11gmg forth four new medici11es for industrial production such as : dry 
extracts of Leonurus heterophy/lus Sweet .. Adenosma cap1tat11111 Benth. Curcuma longa 
L. and Eleutheri11e subaphylla Gagn. 

Over the past decade, Rf MP had surveyed medicinal plants in several provinces. 
Dispite the limited coverage and transportation means, the surwy rn·eal ed that the 
forests in d1ffere11t provinces of the cow1t1y are abundant i11 medic111al plants, including 
precious plants Some five hundred of herbarium as H'e/I as specimen were collected. 

Ongoing works. 

Al presem. the progrm11111e of researches of RJAIP are focused 011 a11ti111a/anal 
remedies. As /i/alana 1s one of seno11s diseases !JI 011r co111111y ond causes morwlity at a 
relatn·eh· !11gh percentage. therefore. from 1994 1111der Suia and llHO's support RJMP 
hos imple111e11ted clinical !na/s of TLM agmnst ma/ana F11r!her111ore, by cooprating \l·'tt/J 
1 ·1etnamese re/med 111.1·r1runm1 He are studnng the cond1t1011 ro groir and produce neH 

ac/l\'e co111po1111d ko111 plan! for healrng 1110/ana lhe prod11crw11 (~l A.rre1111s111111e from 
.4.rre1111s10 a111111a·s iem·es hos been s11ccesfi1llr earned our 111 ptlur scale 

lhe resource s11rnT 011 med1c111a/ and aro11wt1c p/ol/fs has also been 
m zple 111 e nf ed 



Saine important and precious plants are taken into account. Found plants were 
collected and put systematically into plant inventory of Rf MP. Especial~v. we play 
much attent1011 to ant/inflammatory plants. 

Future works 

Lao is a land-link country with an area of 236,800 Sqkm, covered by 47% of 
forest area. Many plant species were not exploited for industrial production, these 
include Medicinal and Aromatic Plants. That's why, to get the plants data, resources 
survey is still on of important issues of our future activities, this project involved the 
partiC1pat1011 of provincial traditional medicine stations. 

Besides of surveying medicinal plants, Traditional Lao treaties will continue to 
collect from the pagodas and senior Traditional healers in community. These treaties will 
be selected and published for disseminating to health workers and peoples in rural areas. 

Compiling A1onographs on Medicinal Plants in Laos which 1s viewed as 
guidelines and teaching material on the appropriate use of plants based medicine 
should be completed and published. 

In order to reach the Goal of "fHealthfor All by the Year 2000", as a part of 
National Drug Policy, a number or simple traditional remedies should be introduced 
and widely used in PHC system. 

Building up an up-to-date analytical laborato1y for co!lfrolling the quality of 
herbal medicines is co11Sidered as an issue of vital importance. 

The exploital1o11 and processing of some medicinal and aromatic plants of 
economic \'(Jlue should be strengthened. 

To attend rhis rmporranl training course, I expected lo have opportunity to learn 
how ro den,lop appropriate methodology as well as technology for improving our 
research \t·ork 011 TLH for the benefit of people's health Furthermore, tlus tra111lllg 
provrdes occas1011 ro all parr1cipants have chance to exchange nperience ro each orher 
111h1ch could be rmporrmzt step for i11/erco11nt1)' or regional cooperation 

F///a/lr, I 11ould like to take t/11s opportunity ro thank the orgam::.ers of r/11s 
!ra1w11g. msh a health;· life :o Mr Chmrnzan and to all delegates and porr1c1pmzrs 

Thank _ro11 for your atre11r1011. 



MEDICINAL PLANTS IN MALAYSIA 

Introduction 

Malaysian community consist of three major races namely Malay, Chinese and 
Indian. Besides that there are also others like Dayak, lban, Kadazan etc. who live in 
Sabah and Sarawak (East Malaysia). Each of them has their own traditional ways of 
using plants and herbs for medicinal use. About 1230 plant species are recorded grown in 
Malaysia but most of major plants used for the production of medicine are imported 
which is about RM 85 millions in 1993. It is estimated that in 1992, about RM 73.8 
millions are used for pharmaceutical and herbs. Natural products whether from plants. 
animals or other natural resources are under goverment control (Drugs and Cosmetics 
Control Act 1984 ). 

Products from these sources are classified as traditional medicine and have to be 
registered. From the applications for registration, percentage for Malay traditional 
medicine is about 13%, 68% Chinese, 12% Indian, 12% West Country and 4% 
homeopathy. About 46% of the applications for registration are from traditional 
medicine . Now there are about 700 registration holders for traditional medicine and 
about 400 factory in Malaysia. 

Research and Development (R & D) of Traditional Plants in Malaysia 

Research activities for medicinal plants were done by universities namely 
Universiti Kebangsaan Malaysia (UKM), Universiti Sains Malaysia (USM), Uni\'t.~rsiti 

Putra Malaysia (UPM) and Uniwrsiti Teknologi Malaysia (UTJ\1), Forest Research 
Institute of Malaysia (FRIM) and Malaysia Agriculture Reseach and Oe\·elopment 
Institute (MARDI). Among species that has been explored are genus from Calophyllum. 
Cinnamomum. Eurycoma, Alastonia, Goniathalamus and Uncaria. Very recently, acti\'e 
compound (calonolides) for AIDS virus has been identified from Co!ophr/!11111 
!aniguerum from Sarawak forest. 

For the future of R & 0 will include this activities :-

I) Documentation nf information of medicinal plant in the form of ··\ LltLTia 

1\kdica·· from the expcriccs of ctnobotany and efnofarmacology. 

2) To establish ··centre nf E:-;ccllancc"" in the natural pruduct research for c\:;1mp!c 
National f3iodevcrsil\ Ccmrc and J\ational Medicinal Plant Research Cc1ltrc 

3) To gi\ c priority to ··problem soh ing research"". 



4) Planting of wild medicinal plant from the forest m commercial scale 
(domestication) and ex-situ conservation. 

5) To develop national procedure to control exploitation of plant genetic resources. 

Production and Industry 

Generally there are 2 types of industry i.e. 

1. Backyard (small scale in the village) 

Medicinal plants (roots, leaves, sterns and flowers) which were taken from 
the village or jungle will be sliced and dried up under the sun shine. Some 
of them will be grounded and some will not and then will be packed in 
plastic bag. Pack of dried medicinal plant will be ~tared in normal room 
temperature in the house. 

2. Industry 

All ingredient will be grounded and pack in the form of capsule or others. 

Medicinal Plants in Malay Practices 

Problems with traditional medicine in Malay practices is that not only one single 
plant were used for curing or for the health. Normally more that 5 plants were used so we 
don't know which plant actualy give the effect to the body. The use of plant mixture also 
varies from one man. 

Combinatoin of medicinal plants \\ill be boiled and drink as a tonic or health 
drink. Some examples of medicinal plant and their uses are shown below :-

I) Anei/ina li11eoca111111 family planning 
2) Musa sp easy to get pregnancy 
3) Expirhixanthes cylindricu easy to get pregnancy 
4) Lepixanthes longij(J/ia arbor ion 
5) Goniotlwlmnus scortcchinii arbotion 
6) Eurycomu /011!:!,i/(1/iu tonic for man 
7) Polyathia hu/lata tonic for nwn 
8) Co/ens panijloru.1 tonic for man 
9) S111 i I ox my us it if! oru tunic for man 
I 0) Lahisia pothoina tonic for \\Oman 



11) Parameria longifolia tonic for woman 
12) Rajjlesia hesseltit women affter giving birth (confinement) 
13) Fibrauea chloroleuca women affter giving birth (confinement) 
14) Cinnamomum iners women affter giving birth (confinement) 
15) Urea lobata women affter giving birth (confinement) 
16) Melastoma malabathricum women affter giving birth (confinement) 
17) Helminathostacys Zeylanica women affter giving birth (confinement) 
18) Labisia pothoina women affter giving birth (confinement) 
19) Vitex negundo women affter giving birth (confinement) 
20) Phyllagcithis rotundifolia women affter giving birth (confinement) 
21) Kaempferia galanga women affter giving birth (confinement) 
22) Marinda elliptica women affter giving birth (confinement) 
23) Casia alata women affter giving birth (confinement) 
24) Alpinia galanga women affter giving birth (confinement) 
25) Curcuma demostica women affter giving birth (confinement) 
26) Acorus calamus women affter giving birth (confinement) 
27) Vitex pubescens women affter giving birth (confinement) 
28) Zingiber officinale women affter giving birth (confinement) 
29) Nigel/a sativa women affter giving birth (confinement) 
30) Cuminum cyruinum women affter giving birth (confinement) 
31) Alpinia conchigera women affter giving birth (confinement) 
32) Jasmiman sambac breast feeding women 
..., ..., ) 
.) .) Phyllanthus niruri breast feeding women 
34) Eupatorium odoratum breast feeding women 
35) Datura mete/ breast feeding \vomen 
36) Lawsonia inermis breast feeding women 
37) Androgaphis paniculata diabetes 
38) Corcorus capsularis diabetes 
39) Orthosiphon grandiflorus high blood preasure 
40) Tabemaemontana divaricala - cancer 
41) Hibiscus rosa sinensis cancer 
42) Arecha catechu skin deasease 
43) Acanthus illeifolius 
44) Cucumis sativus face 
45) Persea wnericana face 
46) Citrus aurantifolia face 
4 7) Cocos 1111cifera hair 
48) Parkia spcciosa kidney 
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"Ulam" (raw vegetables) 

In Malay practices, some of the vegatbles will be taken raw or fresh called 
"ulam". About 80 species of plant were recorded used as "ulam" either fruit. young 
leaves, flower etc. They belived that ulam has compound for good health. A few 
examples of ulam are shown below. 

1) Cantella asiatica 
2) Momordica charantia 
3) Barringtonia racemosa 
4) Ocimum basilicum 
5) Carica papaya 
6) Cucumis sativa 
7) Vigna senensis 
8) Anacardium occidentale 
9) Cosmus coudatus 
10) Hydrocotyle americana 
11) Hydrococotyle sibthorpioides 
12) Leucaena sp. 
13) Kaempferia rotunda 
1.:/) Parkia speciosa 
15) Onenanther javanica 
16) Phaeomeria atropurpurea 
17j Pithecellobium bubalinum 
18) Pithecellobium jiringa 
19) Polygonum minus 
20) Psophocarpus tetragonolbus 

Gcrmplasma Unit in Univcrsiti Putra Malaysia 

Under the sixth Malaysian Plan, Uni\'ersiti Putra Malaysia had allocated RM 
1.000,000.00 for the establishment of Germplasma unit with the main function for 
collecting and planting of plant genetic resources. One of the activity is collection and 
conservation of medicinal plant. Until now nearly 500 species of medicinal plant has 
been collected and planted in this unit. Most of the plants were collected from the forest 
according to the man who practices tradisional medicine. He can identified plant only by 
\·egetative part especially leaf and the aroma. :dost of the plants \Vere planted under the 
shade of old rubber tree. Besides medicinal plants. this unit also conscn c fruits such as 
star fruit. Eugenia sp.. ramhutan, durian and rare fruit 
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COUNTRY REPORT: MALAYSIA 

BY 
NOR AZAH MOHAMAD ALI 

MEDICINAL PLANTS DIVISION 
FOREST RESEARCH INSTITUTE MALAYSIA 

MEDICINAL AND AROMATIC PLANTS INDUSTRY IN MALAYSIA 

INTRODUCTION 

The floral diversity of the Malaysian rainforest of at least 20,000 plant species, 
300 fungi and many unknown microorganisms is well known. It is an important source 
of raw materials for pharmaceutical and industrial applications. Medicinal and aromatic 
plants from these valuable resources have long been used traditionally as herbal 
medicines and food by the population which consist of the Malays, Chinese, Indians and 
various ethnic groups. The plants are sold fresh or dried in the local market. These 
plants species are usually sourced from the wild. Cultivation of these plants are still very 

limited. 

Although there are many manufactures of herbal medicines in \falaysia, they are 
mostl)1 small scale and most do not comply Good Manufacturing Practices (GMP). Once 
GMP practices are enforced and medicinal or herbal products have to be fully registered 
with the National Pharmaceutical Control Bureau, large amount of capital are required to 
upgrade production facilities. Under these circumstances, many of these small 
manufactures will be out of business. 

The Malaysian Government is currently enforcing GMP and registration of herbal 
products. To meet up the new regulation. the local industries found themselves having to 
upgrade production or modernise facilities. In doing this, many problems have been 
identified in particular the lack of knO\\-how in modern technologies of processing. 
Ne\·crthelcss. there arc companies ,,·ith large capital. are able to folio\\ through and are 
no\\ producing herbal products which are now sold in the domestic mJrket as well as for 

export. 

Plant-based products such as herbal medicines and health food are ga111111g 
popularity ~lrnong \lJlJ:.~1a:~:~. Imported products ic ginseng. linzee. aifaifa and jJm"..! arc 
cu111111u11 items in many lit° the ~dc:i: phili.i!!acics and hcrhal stores Bti_.; ... 'j on this ::;(·..:r:.ario, 
many lo...:al industries han: 110\\ venturcJ into the production of similar products. 
llLrn C\ er. these companies arc dependent lrn imported raw materials t~1r their products. 
There is ,·cry little effort in producing and processing the raw materials locally. There are 



also insufficient R & D efforts especially in the verification of the quality and efficacy of 
herbal products. 

Realizing the lack of raw materials to fit the growing industry, the Government is 
emphasizing on plantation of aromatic and medicinal plants. Several state lands have 
been proposed for cultivation of medicinal plants. Research programmes dealing with 
domestication and agronomic practices have also been proposed. Such activites are also 
taken up by the private sector and statutory bodies (ie; Nasuha Enteprise, Nona Roguy, 
Sime Darby, KESEDAR, MARDI). Efforts were also being made in identifying 
appropriate technologies for large-scale extraction and processing of the plants. 

Some examples of common medicinal plant species used as major ingredients 
in local herbal products are Eurycoma longifolia, Labisia pumila, Centella asiatica, 
Cinnamomum spp. Curcuma xanthorriza. Andrographis paniculata. Marinda citr~folia, 
Zingiber zerumbet, Cassia angustifolia and Kaempferia galanga. Aromatic plants such 
as Cymbopogon citratus, Polygonum minus, Citrus hystrix, Languas galanga. 
Cinnamomwn zeylanicum, Michelia champaca and Cananga odorata are mainly used in 
food and personal-care products. The processing and extraction of these plants by the 
local herbal industries for botanicals or essential oils, is still in infancy and rudimentary. 

INSTITUTIONAL BACKGROUND. 

The Forest Research Institute Malaysia (FRIM) is a statutory research institution, 
governed by the Malaysian Forestry Research and Development Board, under the 
Ministry of Primary Industries. Its main campus is in Kepong, with an additional five 
field stations located throughout the country. Its mission is to promote the sustainable 
management and optimal utilisation of forest resources by generating knowledge and 
technology through research, development and application. FRIM is primarily im·o]ved in 
forestry research. to pro\ ide the support for the Forestry Departments. private concession 
holders, and the \·ast \\ ood-based industries in the country. 

FRIM currently has a total of 503 staff 163 of \\horn arc researchers. The 
research in FRHv1 is organized under 7 J!\ isions. The ?\:atural Forest Division looks into 
the silviculture <md management of a \·ariety of forest types including the hill dipterocarp 
forests, peat S\\·amp forests and the mangrove forests The Forest Plantation Di\'ision 
in\·estigates on problems of sih·iculture and management of plantation forests mainly 
involves research in areas of tree imp1\1\ cmcnt, nurser:. and seed and plant propogation. 
The Enviromental Science Division \\urks in area::-. uf forest bio-cfi,ersit\. forest 
biology, plant protection. park nnnagemcnt and urban forestry. The Forest Products 
Di\'ision investigates in!L1 timber properties. their utilisation. protection. as well as non
wood forest products. The Wood Chemistry Division looks into modification l,f \\Ood 

into products. energ;. from biomass anLl chemicals from \\l1od The \1cdicinal Pbnts 



Division conduct research in the field of medicinal plants especially those from the 
forests. The research ac£ivities in FRIM are further enhanced through collaboration with 
other agencies and institutions, both local and international. 

MEDICINAL PLANTS DIVISION 

The Medicinal Plants Division is established in January 1995. It \Vas given the 
mandate by the Government to coordinate natural products and medicinal plants research 
in the country. Its main objectives are i) to identify bioactive plant principles which have 
the potential to be developed as lead compounds in drug research. ii) To assist the local 
herbal and traditional medicine industries through development of modem techniques in 
the production of herbal products. iii) To prepare comprehensive ethnobotanical 
information and guidelines on the propogation of medicinal plants. iv) To upgrade 
competency of scientists, research capacity and infrastructure through collaboration \Vi th 
other research organisations, either locally or overseas. 

Under the Seven Malaysian Plan (RM 7- 1996-2000), the Medicinal Plants 
Division has adopted a strategy of both short term and long term planning to guide 
medicinal plant research in Malaysia. The short term plan includes: i) documenting of 
ethnobotanical and ethnomedical information. ii) establishing standard procedures for the 
identification of marker compounds and for assesing the safety of medicinal plant for 
herbal products as part of a collaborative effort \\ i thin the Malaysia Herbal Monograph 
Commitee. iii) developing modem processing teclrnologies to convert phytochemicals 
into high quality and safe herbal products. The long term plan invoh·es research areas 
with the objective to isolate bioactive components or lead compounds for drug 
development and to develop biotechnological tools for screening and isolating biological 
active substances from diverse bioresources. 

RESEARCH PROGRAMMES 

Research programmes conducted by the Medicinal Plants Division \\Cre divided into 5 
task areas. 

1. Identification of antimicrobial and antiintlammatory principles fr~1m :;;elected local 
plants and fungi. 

2. Utilisatio;1 of oleoresins and essential oils from selected plants for rr~1grances. flarnurs 
and related products. 

3. Litilisation of local plant extracts for the Je\·elopn1ent of herbal and health-care 
products. 

4. Dc\'clopment of bioinsecticide and insect repellent products from e>:tracts l)f Sllll1C 

Malaysian plants. 



5. Documentation of medicinal plants and fungi and their associated products m 
Malaysia. 

Most of the projects involved in the programmes were funded by grants under the 
· Intensification of Research in Priority Areas (IRP A) programme or by international 

organisations. Several local herbal, pharmaceutical and agriculture industries ie. Nona 
Roguy, Ho Yan Hor, Arjuna, Global Herbs, Sime Darby, KESEDAR, KADA have shown 
their interest in participating in the medicinal and aromatic plants cultivation, processing, 
scale-up production and marketing of medicinal and personal-care products. 

Presently, FRIM is the lead agency in coordinating a biotechnology partnership 
programme with MIT(USA). The Malaysia-MIT (USA) biotechnology partnership 
programmes will mainly focused research on the use of biotechnology for mass 
propagation of medicinal plants and production of high yield of bioactive metabolites 
for use in medicinal and nutraceutical products. It is hoped that this programme will 
strengthen collaborative ties between participating institutions in Malaysia as well as 
upgrade the various infrastructure and expertise in medicinal plants research. 



The chemistry of Mongolian medicinal plants 

Ladies and Gentlemen, our colleagues! 
I am really happy that I have an opportunity to present a brief 

information about Mongolia, Mongolian sciences and especially the 

investigations in the field of chemistry of natural products. 
As you know Mongolia is a large landlocked country, measuring 1.5 

thousand square km in area - about three times the size of France. The 

capital and largest city of our country is Ulaanbaatar. The Southern 

third of Mongolia is dominated by the Gobi Desert. Much of Mongolia 

covered by grassland. Less than 10% of the land is forested, mostly in 

the north. Mongolia is also one of the highest countries in the world, 

with an average elevation of 1580 meters. Mongolia is a land of 

extremes. So one day you are walking in T-shirt and sandals, the next 

day you need an overcoat and boots, then the following day it is back 

to T-shirts. Because of it the flora is pretty interesting and not 

ordinary. 
There are over 2500 species in Mongolian flora among them 700 

species of medicinal plants that are used as the constituents of more 

than 10 thousand prescriptions of Mongolian traditional medicine. 

Natural products chemistry is one of the main research subjects in 
Institute of Chemistry and Chemical technology of the Mongolian 

Academy of Sciences. The investigation of natural products was founded 

in 1972 in the Laboratory of plant chemistry of our Institute. Our 

laboratory now has 14 researchers, 3 of them Doctor of Sciences and 4 -
has Ph. degree. Now we are engaging in chemical studies of Mongolian 
traditional medicinal plants. 

One of the more interesting field of our investigation is the study 

of Mongolian endemic plants. About 250 species o[ endemic f-llants 
gro\vn in Mongolia. More than 300 biologically active compounds such 

as alkaloids, coumarins, flavonoids, xanthones and lignans were 

isolated. purified and structurally elucidated from different species of 
medicinal plants grown in Mongolia by our laboratory. Here you can 

see the list of medicinal plants studied at our laboratory. About 60 

new compounds were found and structurally characterized by means 

of chemical and spectral analysis . Here in Table 1 you can see the 



structure of some new compounds. Some of them have new structural 

skeleton. There are coumarins and their glycosides, diterpenoid, 

isoquinoline, quinolizidine and aciklic alkaloids, xantons, iridoids and 

others. These new compounds were isolated from a small partion of 

hundreds Mongolian traditional and herbal medicine. 
I think It is very interesting that all the new compounds isolated 

from Mongolian species has a more hydroxy group than the 
corresponding known compounds. Thus, it is show that the chemical 

constitution of the plant grown in Mongolia always possess higher 

oxidized status. 
We are also investigating the essential oil of aromatic plants. So 

the monosesquiterpenes composition of more than 80 species of 

aromatic plants were studied and about 3 thousand compounds were 

identified. 
Also we collaborate with our pharmacologists in the field of 

investigating the pharmacological properties of some new compounds, 

major compounds and crude extracts of Mongolian medicinal plants. 

For example, thalimon~n a new alkaloid isolated from Thalictrum 

simplex has an anti virus activity against the virus Herpes. 

Last time the technology of the preparations "Achillo" from the 

overgrown part of Achillea asiatica, "Gentihol" from Gentiana barbata, 

"Halehol" from Halenia corniculata with gall-separating and 

hepatoprotective activity, "Stellerol" from Stellera chamaejasme with 

antibacterial activity, 'Salorid' from Salsola laricifolia with 

immunostimulation activity and others has been elaborated in our 
laboratory. 

The main compound of Stellera chamaejasme - daphnoretin the 
bicoumarine has demonstrated an optical bleaching activity. Laboratory 

and pilot scale ;processing experiments show that number of quality 
characteristics of the bleached products was better than those of 

cashmere and wool bleached by "Uvitex UV-210", optical bleaching agent 
("Ciba-Geigi" Switzerland). 

At least I want to say that we always will be very happy to 

collaborate with foreign scientists in such field. Thank you for your 
attention. 



Table l. 

The structures of some new compounds from Mongolian flora. 

No Trivial name(s) Formula Structure Sources 

1. Kali dine C5H13NOCl CH3 Kalidium 
I 

CH3-N+-CH2-C-NH2c1- gracile 
I 
CH~ 

2. (-)N-nicotinoil-2- C14H14N202 r~ Oxytropis 

phenyl-2- o-CH-CH2-NH ~I muricata II 
oxyethylamin 

0 

3. Daurine C16H19N03 
ClCH3 

Haplophyl. 

~ dauricum 

CH:> C = CH - CH:z-0 JH
3 

. 
CH 

4. Oxytripine C15H13NO o:JO Oxytropis 

I 
o--1-N ~I trichophyso 

5. Turso line C25H41NOg J- ~o-:::;;;;--Joc"' Aconitum 
: T ._ .-··· turczanin. /~~--

H:JC~ H:JCO 

6. Altaconitine 
OH 

C34H47N012 ~ OCH' 

Aconitum 
HO ~:;~-=~1 altaicum 
/~ -~:- 'OH 

Ho" 

HJCO H:JCO 

7. 11-Acetyl- l, 19- C24H33N04 
,. 
:· hCH2 Aconitum 
I 

epoxy-denudatine .. "' .. t barbatum I q---------- ,., \ .. \ 
I 

' '•.. N \ H i I 

l 
. ·.' I HJ 

I 
8. ( + )3a-hydroxy- C15H24N202 H N I Arnmopipt. H I 

lupanine ' I mongolicus 
--- N H 

I HO I H 
0 

9. Turpelline C22H33N04 
<j>H 

Aconitum ;()(Hi HO I 
: I\_ I turczanir:. I c'.·'Cf-N \ '---oH I i 

' i 
L ' j i HJ 



10. Daurinol C20H14N06 
HO 

'?' I ~ Haplophyl. 
0 

~ .& . 
dauricum - CH30 I 

,~ 
0 

'?' 0 
o-1 

11. Dauroside A C23H2s013 

~jiJ[OA 
Haplophyl. 

dauricum 

12. Lari side C21H260l3 H3CO~ Salsola 
r-CH2 ~I o 

laricifolia 

~4(' 
13. Chamaejasmoside C25H22012 ~xx:ta~o Stellera 

~~o 
chamaejas. . 

14. N-methylcoripalline C12H1gN02 H3CXJC) Corydalis 

' : I ,.....CH3.t" 

H 'CH3 stricta 

i5. (-) - thalimonin C21H23N05 

~ 
Thalictrum I 

0 -~: OMe 
simplex 

MeO :" OMe 
I 

H 

16. 13-epi-hidroxy- C15H26N20 
~-H 

Thermopsis I 
I spartein mongolica I 

OH I 

17. Desoxyangustif oline C14H24N2 c6XJ 
Thermo psis 

mongolica 

18. Maijoroside C12H1sN02 
CQiMe 

Plant ago 
I R0y¢ major 

......,, 0 

Me 0Glc(OR)4 

I 1-0-npHMBe- Halenia ! 

I 19 p03HJI-2,3, C23H34016 HJ corniculaca 
H 0 

• 4, 7-TeTpa-MeTOKCH- 0 0 
HJ(: H) 

KCaHTOH r- rnJOk03'"" I o.D-~clUloo 



LIST OF STUDIED PLANTS 

-
1. Ferula akitschkensis B. Fedtsch. 
2. Artemisia santolinifolia Turcz ex. Bess. 
3. Achillea asiatica Serg. 
4. Kalidium gracile Fenzl. 
5. Salsola laricifolia Turcz et litv. 
6. Ephedra sinica Stapf. 
7. Ammopiptanthus Mongolicus (Maxim) cherg Fil 
8. Oxytropis muricata 
9. 0. strobilacae Bunge 

10. 0. trichophyso Bunge 
11. Thermopsis lanceolata R.Br.S. 
12. Corydalis stricta S teph ex. Fisch 
13. Scutellaria baicalensis Georg 
14. Peganum harmala L. 
15. P. nigellastrum Burge 
16. Aconitum altaicum Steinb. 
17. A. baicalense Turcz ex. Rapaics 
18. A. barbatum pers 
19. A. Turczaninowii Worosch 
20. A. volubile Pall ex. Koelle 
21. Haplophyllum dauricum (L) G.Don fil 
22. Stellera chamaejas"!e L. 
23. Bupleurum scorzonerifolium Willd. 
24. B. sibiricum Vest. 
25. Chiazospermum erectum L. 
26. Halenia corniculata 
27. Gentiana species 
28. Thalictrum species 
29. Thermopsis mongolica 
30. Hippophae rhamnoides 
31. Astragalus species 
32. Cistanche deserticola 
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Herbal Hecicne : An answer t$ prl.Dlary health care 

8Dl•n& Filipines 

by 

Julita E. Quinte 

Department •t Hertieulture, University ef the 

Philippines ,Los Banos, Laguna , Phili~pines 



Herbal Medicine : An answer te primary health 
care among Filipinos 

Intr•ductien 

Researches en herbal medicines are increasing tremendously in the 

Philippi•••· Different related studies are cenducted en gevermnent and non 

government institutienso Seme !ereign financial assistance are alse ma.de 

seme researches p•ssible. 

Through the cembiaed i!ferts of researches from different sectors, 

the scientific basis en the use of seme Philippine medicinal plants, 

fermulation and recemmendations sre established. These medicines from 

plants which are used for adequate health care are found als~ cheap, 

effective and accessible heaee herbal medicines are commonly used side 

by side with synthetic medicines. 

Studies en Herbal Medicines 

Ceneerted eff~rts of different government agencies are devoted tG 

establish scientific basis en the utilization, formulation and rec•mrnendati0n 

of herbal medicine. Relatively, the National Integrated Research Program 

on Medicinal Plants (NIRPROMP) , Philippine Ceuncil for Health Research 

and Development recommend ten medicin•l plants fer primary health care. 

Thse are: Vitex negundo L. f~r cough, asthma, fever 

.;:..;,'1.t.ha «1:0~•.U.felia C·piz ex Fresen ani.lges:lr 

Blume& balsa.mifera (L.) DC. - diuretic; anti-urolithiasi• 

Carmona re~usa (Vahl) Ma.,,~n - for gas pai~ 

~uisgualis ~~dica L. 

Psidium fil!aiavc. L. 

ant.nelnun t.1-C 
. . 
\ &::;l:c.1·.Lco.::o.L" I 

a.nti~eptic; icr- g.ingiv.i..tis '"'"" 
mouth infection 

Cassia ei.lat;i J.1!" for ti nea fla.va, ringworm, athlete 1 s foot and 
scabies 

Pepperomia pellucida (L.J HHK - f~r gout and lowers blood uric 
acid 



Allium sativum L. - lowers cholesterel 

Momordica aharantia Lo for mild diabetes mellitue 

From these clinically tested plants., y. negundoo Qo retusa , ~. balsamifera 

M, charantia are processed amd manufactured in tablet form aaa Q. alata 

in ointment form by the Herbal Pharmaceuticala Processing Manufacturing 

Plant of the Department of Health (DOH) in Tuguegarao, Tacloban, Davao 

and Cotabato, Philippineso The processing plant manufacture 2,000,000 

assorted tablets per month. Different outlets are government hospitals, 

rural health centers and some barangay or community based drugstores. 

The awareness of Filipinos to medicinal plants is augmented by 

information campaiga. ?hi• is made possible through publication of 

pamphlets, seminars, trainings, radio braodcasts , television programs 

and others. To mention one, an outreach program for primary health care 

based in the University of the Philippines Los Banos, where I am a member, 

promotes the use of medicinal plants likewise teaches preparation of 

medicines from plants threugh kitchen technologies since 1975o(See Appendix 

1 and 2). 

Problems Encountered 

1. Short span of shelf life on lagundi syrup 
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Outreach Program - Medicnal Plants for Prima17 Health Care 

Type Community based 

Institutien Nen covernment Office - University 

Site of Pr~ject Los Banos, Laguna 

Proponents Institute of Biole1ical Sciemces 
c/e Pref. Ludivina s. De Pa.tlua 
College et Arts and Sciences 
UP Lee Ban•s, La&UJl& ,Rei on IV 

1. ie create awareness •r ~he 1.IRpen&ftee ,r pluts in tb• 
treataeat •t cemmea ail.memts. 

2. 1'e help establish a scientific basis !er the uee et 
plaats 1a aoQi.ciAe. 

J. Te help previ4e adequa~e ft.a.i~n ear• ~• t.ae ,...a-er aecters 
•f the pepulatieno 

4. Te 4issemiaate iafennatiea ea tae pr~per util1zat1•• 
er aecliei..i ~~s. 

Services /~grams ActiYitie• 

Beneficiaries 

Benefits 

1. tr&1ning and •eminara 

2. prepagatien ef herbal plaate 

3. precessing er herbal plants inte syrup, eiatmeat, teas, 
liaiJlem.t 

4. productien •f manuals 

J. initially 1) harancca7s in Les Banes, La&Ulla 

4. tarcet beneficiaries are lew inc~e cr•up 

1. 11!1 f!eneraJ. lewer· cost w.r aeaicatien threu&h U:!'? ef 
herbal medicine 

2. seedlincs 

3. b';A; ••~eria~e en uee et herbal !ll!eCieine 



Persennel 

2 part tiae tre11 UPLB 

Facilities 

Kthnelab•rater7 

herbal ca.Me• 

Seurces er Funds 

1. awarcl .. ne7 

2. prgceeds et sale er medicine and manuals 

Herbal preparatiens 

Lacun'1 syrup 

Ciincer l•zenges 

Ginger tillcture 

Capsicum liniment 

Akapulk• ointmen~ 

fer couch, fever and celcls 

fer s•re threat an• cou1h 

r.r aha!~ ... eut• 

f gr muscular aches and jeint pains 

fer fungal skin inf ectien 



Vitex negundo L. - for cough, asthma, fever 

Mentha cordifolia Opiz ex Fresen - analgesic 

Blumea balsamifera (L.) DC diuretic; anti-urolithiasis 

Carmona retusa (Yahl) Masam - for gas pain 

Quisqualis indica L. - anthelmintic (ascariasis) 

Psidium guajava L. - antiseptic; for gingivitis and mouth 

Cassia alata L. -

infection 

for tinea flava, nngworm, athlete's foot and 
scabies 

Pepperomia pellucida (L.) HBK - for gout and lowers blood ruic 
acid 

Allium sativum L. - lowers cholesterol 

Momordica charantia L. - for mild diabetes rnellitus 



Training Course on Industrial Exploitation of Indigenous Medicinal 
and Aromatic plants . 

17 June to28 June 1997. 

Country Report 
Sri lanka 

Dayangani Ariyaratne 
Assistant Director (Drug Research) 

Bandaranaikc Memorial Ayurvedic Research Institute. 



Introduction 

The extent to which the indigenous system like Ayurveda rely 
"' on "herbal medicine" is well known. Dependence on herbs is socially 

desirable because it encourages self reliance through appropriate health 
technology in accordance with the cultural heritage and availability of 
natural resources. It is economically more advantageous because herbal 
medicines are less expensive than synthetic drugs. It is now generally 
accepted that herbal medicines properly prepared and used are free from 
side effects. This unfortunately is not the case with some of the synthetic 
drugs. The last mentioned fact has attracted the attention of the scientist and 
health administrators towards the desirability of using,herbal medicines. The 
interest the World Health Organisation is takin {.,the development of 
traditional system of medicine may be partly ascribed to this reason. 

Few questions in the field of Ayurveda have, in recent times, 
attracted greater public attention than the subject of adequate supply of 
herbal medicines. Over the centuries the practice has been to obtain these 
herbs from the naturally grown forests, herbaria or home gardens. Forest 
was the major source of supply of herbs. What ever the source may have 
been there was always an adequate supply of authentic drugs at almost no 
cost. This position has changed drastically in recent years. 

In predominantly agricultural countries like Srilanka the 
increasing population is bound to result in a pressure on the limited extent of 
arable land. Clearing of the jungle for colonisation schemes and chena (slash 
and bum) cultivation led to the disappearance of much of the forests. This 
has resulted in the decline of valuable medicinal plant resources. 

The indiscriminate exploitation has led to an alarming decrease in 
the supply of herbs. In case of some others there has been no proper 
organisation for collection and curing. Two of the well known examples are 
aralu (Terminalia chebula) and Nelli (PhyHanthus emblica). 

• 



Activities of my Institution 

Bandaranaike Memorial Ayurvedic Research Institute, 
Srilanka 

The research institute was a specious and valuable building 
standing on aland of 17 acres. It was on the recommendation of Pandith 
Shiva Sharma (a well known Ayurvedic physician from India) that the 
research Institute at Nw.rinna was set up. It was named in honour of late Mr: 
S.W.R.D.Bandaranaike. Primeminister ofSrilanka. 

We are presently engage in production of drugs for research 
purposes and creating an awareness among the people of the importance in 
conserving medicinal and aromatic plants. 

Also we have the following divisions: 

l. Clinical research 
2. Literary research 
3. Drug research 
4. Quality control and standerdi?..ation 
5. Botany 



Current situation and future trends 

I . About 144 plant materials are imported from India and 
neighbouring countries. Ninety one items worth about Rs.32 
million were imported in 199~. to ~ri-Lu~~a... 

2. There is no systematic growing of medicinal plants by the private 
sector except in a very few cases like growing of Aloevera for 
cosmetics,Gloriosa superba for the pods and polpala for export 
on a very small scale. 

3. There are five arboretums maintained by the Department of Ayurveda,in 
four different climatic zones in the country. 

a. Nawinna - 14 acres 

b. Kotte - 3 acres 

c. Bathgoda - 65 acres 

d. Girandurukotte -150 acres 

e. Pattipola - 25 acres 

4. Small herbaria are maintained in district Ayurvedic hospitals. 

5. Few Ayurvedic practitioners have their own herbal gardens on very small 
scales where they grow all what they need. 

6. There are 84 private Ayurvedic drug manufacturing units registered under 
the department of Ayurveda. 
Their products are, 

1. Arishta and assawas (Herbal wines)] 
2. Different types of concentrated dccoctions which arc 

called Quathas. 

3. Tinctures and extracts. 
4. Pills 

5. Powders 

6. Medicated oils and ghee 
7. Mineral preparations 



7. State owned Ayurvedic drugs Co-operation, established in 1965 is the 
largest drug production unit which caters to the needs of the 
government hospitals,central dispensaries and the public. 

In large scale preparation of drug it is 
recommended to educate the manufactures of the importance of 
exploitation and conservation of medicinal and Aromatic plants 
for the benefit of the future generations. 



Country Report·: Thailand 

A11an Cl1aikitwatta11a 

Thai Herbal Products Co., Ltd 

Bangkok, Thailand 

part II (cont Dr. Rata11a Teeyapa11t) 

Ladies and Gentlemen, 

I would like to report some of the products manufacturing by The Government 

Pharmaceutical Organization . There are 15 herbal products with the total sales 1 

million dollars in 1996, a growth rate of 30% and these will transfer to my company 

next year after the new factory has been finished. 

Thai Herbal Products company is a joint venture company set up between the 

Government Pharmaceutical Organization and private sectors to produce herbal 

medicines by the technology transfered from the Government Pharmaceutical 

Organization. The objectives of the company is to promote the use of indigenous raw 

materials. This will lead to reduce of imported western drugs and will pave the way for 

future exports to bring in foreign currencies. 
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EXAMPLES OF THE HERBAL PRODUCTS. 

Senna 

Scientific Name 

Family 

Part Used 

Thai Medicinal Uses 

1. SENNA PRODUCTS 

Cassia angustifolia V ahl 

Fabaceae (Leguminosae) 

Dried leaves and dried pods. 

Both leaves and pods are used as laxatives. The leaves 

cause abdominal pain more than the pods. 

The Government Pharmaceutical Organization produces Senna 

laxative in two modem forms. Both are packed in convenient, and easy-to carry 

packages. They are: 

Senna Infusions 

Composition 

Therapeutic Use 

Application 

Dosage 

Packing 

Senna Tablets 

Composition 

Therapeutic Use 

Dosage 

Packing 

Each bag contains total Sennosides equivalent to 25. 0 

mg Sennoside B. 

Mild laxative 

Steep 1 bag of Senna infusion in 1 cup (I 50 ml) of hot 

water (70 C) for 10 to 20 minutes. 

One bag once a day. At bed time or in the morning. 

Each box contains 5 envelopes, each envelope contains 

5 bags. 

Each tablet of powdered Senna pods contains total 

Sennaosides equivalent to 7.5 mg Sennoside B. 

Mild laxative 

Adults: 3-4 tablets at bed time. Children age 6-12 years : 

1-2 tablets at bed time or in the morning. 

Each envelope contains I 0 tablets. 
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2. MA-WAENG LOZENGE 

There are 5 principal ingredients. 

2.1 Ma-waeng 

Scientific Name 

Family 

Part Use 

Thai Medicinal Use 

2.2 Sacred-Basil 

Scientific Name 

Family 

Part Used 

Thai Medicinal Uses 

2.3 Brazil Wood 

Scientific Name 

Family 

Part Used 

Thai Medicinal Uses 

2.4 Tan-i~lon 

Scientific Name 

Family 

Part Used 

Thai Medical Uses 

Solanum trilobatum Linn. 

Solanaceae 

Dried fruits 

Mucolytic, antitussive, antipyretic, diuretic, and tonic 

Ocimum tenuiflontm Linn. 

Lamiaceae (Labiatae) 

Dried leaves 

Antispasmodic, anti-flatulent, reduces abdominal pain, 

carminative, expectorant, mucolytic, antiemetic, relieves 

chronic cough. 

Caesalpinia bonduc (Linn.) Roxb. 

F abaceae (Leguminosae) 

Dried leaves 

Carminative, reduces abdominal pain, anti-flatulent, 

wound healing in the throat. 

Vemonia elliptica De. 

Asteraceae (Compositae) 

Dried leaves 

Treatment of intestinal ulcers, control of digestion. 



2. 5 Kha-Min-Oi 

Scientific Name 

Family 

Part Used 

Thai Medical Uses· 

Ma-waeng Lozenges 

Curcuma zedoaria Roxb. 

Zingiberaceae 

Dried rhizomes 

4 

Antipyretic, treat cold feet, expectorant, antiemetic, 

carminative, anti-diarrhea, and treatment of intestinal 

ulcers. 

Ma-waeng Lozenges have been tested and found to have no acute 

toxicity. They have been formulated in a convenient shape and size. Each of the herbal 

ingredients used has undergone quality control and is standardized to ensure 

unifonnity. Furthermore, lozenges are sterilized and therefore are not contaminated 

with microorganism. Besides having a highly effective herbal medicine for the market, 

we are preserving our Thai Traditional pharmacopoeia too. 

Garlic 

Scientific Name 

Family 

Part Used 

Thai Medicinal Uses 

Chofibrin 

Composition 

Therapeutic Uses 

Dosage 

Packing 

3. GARLIC 

Ailium sativum L. 

Liliaceae 

Bulbs 

Carminative, treatment of ring worm and Tinea 

vesicolor, antitussive, expectorant and stimulates 

digestive system. 

3 50 mg of garlic extract per capsule 

Anti-cholesterol and fibrinolytic 

Two capsules a day, one after breakfast and one after 

dinner; or as directed by a physician. 

10 capsules in an aluminum foil pack. 



Phlai 

Scientific Name 

Family 

Part Use 

Thai Medicinal Use 

Plygesal® 

Composition 

Therapeutic Uses 

Application 

Turmeric 

Scientific Name 

Family 

Part Used 

Thai Medicinal Uses 

4. PHLAI 

Zingiber cassumunar Roxb. 

Zingiberaceae 

Mature Rhizome 

5 

Anti-inflammatory, carminative, anti-diarrheal, and in 

control menstruation 

Thailand Institute of Scientific and Technological 

Research formulated the cream using Phlai oil for 

reducing sprains and bruises. Plygesal is the trade name 

of this cream which is produced by The Government 

Pharmaceutical Organization. 

Volatile oil 14% (w/w) 

Anti-inflammatory; reduce soreness, inflamed muscles, 

bruises and sprains. 

Rub and gently massage the cream onto the inflamed 

area three times a day. 

5. TURMERIC 

Curcuma /onga Linn. 

Zingiberaceae 

Dried rhizomes. 

The rhizome of turmeric has been used as bactericide, 

fungicide, anti-inflammatory and cholagogue. 

The volatile oil of turmeric has been found to relieve 

stomachache, discomfort due to excess gas in the 

stomach and intestine. 
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Curmin Capsule 

Currnin capsule is one of the medicines from the ready-to-use Herbal 

Medicine Development Project which the Government Pharmaceutical Organization 

produces by a modern, hygienic process and are sterilized. They are packed in 

aluminum foil to protect against moisture, and are suitable as a household remedy and 

convenient to carry. 

Therapeutic Uses Carminative, anti-flatulent, and in treatment of dyspepsia 

(indigestion) 

Dosage and Application Two capsules four times a day after meals and before 

Scientific Name 

Family 

Part Used 

Aloe Gel 

bed time or as prescribe by a physician. Use should be 

discontinued immediately if there is dian hea. 

6.ALOEVERA 

Aloe vera (L.) Bum. f. 

Liliaceae 

Gel from leaves 

The Government Pharmaceutical Organization has developed Aloe 

Gel, a clear gel preparation of Aloe vera by using an aseptic technique. Professor Vivat 

Visutikosol M.D., Ramathibodi Hospital, Mahidol University and his coworkers 

treated mild bums and scalds with Aloe gel on 13 patients. By examining the size and 

texture of the bums or scalds with an electron microscope, they showed that the 

Aloe gel accelerated the healing process. 

Composition 85% Aloe gel 

Therapeutic Uses Treatment of bums and scalds 

Application Apply on the burned and scalded area two to three times 

a day. 

Packing 30 gram per tube. 



Scientific Name 

Family 

Part Used 

Thai Medicinal 

Pbaya yo cream 

Composition 

Therapeutic Use 

7. PHAYA YO 

C/inacanthus nutans (Bunn.f) Lindau 

Acanthaceae 

Semi-mature leaves 

7 

Thai traditional book indicates use of fresh leaves for the 

treatment of burns, insect bites and itching. 

Phaya Yo cream contains 40 mg extract per gram. 

For the treatment of Herpes simplex virus on the skin. 

This includes initial and recurrent infections on either the 

reproductive organs or on the lips. 

Dosage and Application Apply around infected area 4 times a day, For 5 

. Precaution 

Scientific Name 

Family 

Part Used 

Thai Medicinal Uses 

Mosquito Repellent 

Composition 

Therapeutic Use 

Application 

Precaution 

Packing 

consecutive days. If the symptom still appears, the cream 

can be used five more days. 

Do not apply around soft tissue eg. Oral and eyes. 

8. CITRONELLA 

Cymbopogon nardus Linn. , C. winterianus Jowitt 

Poaceae ( Gramineae) 

Leaves and sheaths 

Citronella has been used as an insect repellent for a long 

period of time. 

Citronella oil 6% (v/v) 

Repel mosquitos for 4-5 hours 

Apply directly on arms and legs or. open skin. 

1. Do not apply on children under 6 years old. 

2. Do not apply on face or sensitive area. 

30 ml per bottle 
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These are some of herbal products in Thailand. Another products 

which were not showed on the slides are Lingzhi or Ganoderma lucidum preparations. 

They are: 

1. Lingzhi tablets 

2. Instant Lingzhi teas 

3. Lingzhi tea 

4. Lingzhi slice 

5. Lingzhi beverages 

Ladies and gentleman, We are now co-ordinating for various joint 

projects with the Government Pharmaceutical Organization and there will be more than 

20 herbal products in I 997. 

Thank you for your attention. 

TRAINING COURSE ON INDUSTRIAL EXPLOITATION OF INDIGENOUS 

MEDICINAL AND AROMA TIC PLANTS, 

BEIJING, CHINA, 17-27 JUNE 1997 



Medicinal and Aromatic Plants (MP A) in Thailand 

Mr. Chairman, 

Ladies and Gentlemen, 

Dr. Ratana T eeyapant 
R&D Institute 
Government Pharmaceutical Organization 
Bangko"' Thailand 

I would like to take this opportunity to make a brief introduction on the 

utilization of medicinal and aromatic plants (MAP) in Thailand. 

1. General Concept 

Thailand is a tropical country with different climate and geographical features 

in its different regions. It has an abundance of diverse natural resources. The use of 

medicinal and aromatic plants (MAP) is widespread as traditional or herbal medicine. 

There are more than 10,000 species of plant in Thailand, of which about 1,400 are 

listed as indigenous medical and aromatic plants (MAP) in Thai Traditional Materia 

Medica. Registration of herbal remedies at the Food and Drug Administration lists 

about 5,000 preparations, which have been studied for possible medical application 

and used by major parts of population. Even where modem medicine is readily 

available, they stilJ depend heavily on herbal medicine. National Drug Policies also 

stress on exploring intensively the therapeutic potential for herbal medicine for safe 

and efficacious use, especially, in the field of primary health care and attempt to 

integrate traditional and modem systems of medicine. During the last decade, there 

has also been a growing interest in herbal medicine as an alternative system of 

medicine. 

2. Trends in the use of herbal medicine 

Herbal medicines have two obvious characteristics which are quite far from 

chemical drugs. One is its long-term use and the other is the use of essentially crude 

medicines. 

Nowadays, the Thai people interest has turned towards natural products 

because the modern health care is expensive and has undesirable side effects. 



Therefore, the use of herbal medicine in Thailand has become a social necessity. 

Harvesting of medicinal plants from the wild and production of herbal medicine have 

become viable industries in Thailand. Certain medicinal plants such as cardamons, 

ginger, curcuma and black pepper constitute important export commodities for 

Thailand, earning valuable currencies. 

A single herb can contain literally hundreds of natural constituent and a 

prescription includes several hundred natural constituents. It is impossible to attempt 

to isolate each active ingredient from each herb, particularly in the case of 

preparations, the time and cost would be tremendous. Although the users could not 

identify the active compounds responsible for a specific pharmacological effect, but 

they did know that the plant had specific benificial effect through trial and error. Due 

to the lack of scientific information regarding the composition of the active 

ingredients in most herbal preparation, most physician are still reluctanct to prescribe 

and recommend those formulations to the patients. 

3. The Government Pharmaceutical Organization 

The Government Pharmaceutical Organization (GPO), which is the state 

enterprise under the Ministry of Public Health, was established in 1966. 

One of the main' s functions is manufacturing and producing herbal 

medicines, in order to substitute modem medicine, according to the policy of Ministry 

of Public Health. GPO, the centre for the development of plant-based products, 

undertakes phytochemical research of indigenous plants available in the country such 

as extraction, characterization of naturally occuring constituents, establishment of 

reference standards and monitoring of biological activities. The results of the 

laboratory-scale process can be up-scaled to bulk drug production for manufacturing 

purposes. All production phases take into consideration the Good Manufacturing 

Practice (GMP) on manufacture and quality assurance. There are many herbal 

medicine products, which have been completely researched and manufactured by 

GPO and will later be reported by Mr. Chaikitwattana. 

4. Problems and constraints in research for the development of herbal medicines 

The research and development of herbal medicines is impeded by : 



1. Lack of scientific data, e.g., data concerning cultivation, proper time for collection, 

pharmacological and toxicological actions etc. 

2. The profile of development is not clear and the principal direction of research and 

development of herbal medicines is also missing. 

3. Limited number of experts available in certain fields. 

4. Accessibility of clinical trial. There is little problem in finding physician to use 

unmodified, medicinal plant derived drugs in clinical study. However, if a drug 

contains active substances isolated from medicinal plants or by chemical synthesis, 

physician always hesitate to cooperate in the study. 

5. Lack of technology and research equipment for isolation and purification of active 

ingredients from medicinal plants including technology in organic synthesis, standard 

production, stability of active substances. In additon, research equipment is very 

expensive. 

5. Recommendation 

1. Proper integration of traditional and modern medicine should be encouraged. They 

should not be competitive but rather supplementary to each other. 

2. More active cooperation among countries in the exchange of information on herbal 

medicine. 

3. Standardized methodologies of herbal medicine should be widely disseminated for 

the effectiveness of their usage. 

Ladies and gentleman, there is no doubt that the full and proper use of herbal 

medicine will make an important and distinct contribution to our efforts to achieve 

health for all. 

Thank you. 
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ICS-UNIDO TRAINING COURSE ON INDUSTRIAL 
EXPLOITATION OF MAPs 
17-27 JUNE 1996, BEIJING 

CHINA 

Nguyen Kim Bich 
Institute ofMateria Medica 

SR. Vietnam 

First of all, I would like to present some information about my Institute's 
activities. Institute of Materia Medica (IMM) was set up in 1961, being a 
National Research Centre for Medicinal and Aromatic Plants(MAP), used 
in manufacture of Traditional and Modem Medicine. It has the functions 
and the tasks as follow: 

--Carry out the exploitation of medicinal resources, executing the inventory 
of medicinal material rersources in the whole country. 

--Carry out the researches for creation of sources of materials for 
manufacture of medicine, at the service of Pharmaceutical Industry and 
TRM, including the acclimatization revitalization, hybrization of new 
strains with high quality , the Technology of protection, regeneration 
and preservation of MAP germ plasm. 

--Carry out multidisciplinary researches including chemical, 
pharmacological and clinical studies aiming at confirming the 
therapeutic value of local medicinal plants and creating new products 
for the manufacture of medicines, fragrances, cosmetics from MAP. 

--Set up specifications for standardization and quality control of raw 
materials and pharmaceutical products from medicinal plants. 

--Study new doses from MAPs to create medicines with high quality. 
--Make information for medicinal plants and train post-graduated 

specialists on phmacognosia master and Ph. D. degrees on 
pharmacognosia and pharmacology of MAP. 

--Establish internal and international scientific cooperation on the research 
and development of MAP 

--Produce certain medicine with high therapeuctic value . 

. Number of actual activities: 
By the support of UNDP Organization, IMM is equipped pilot production 

facilities, some kinds of natural products with high therapeutic value had 
already been produced in the pilot scale, such as Artemisinine, Bi dentine, ... 
these medicine had been produced in industrial scale. 



Artemisine is one of antimalarial drugs being the main component of 
Artenmisia annua L., this one of the most important programme of our 
Institute which had been carried out from 1991 to 1995. The programme 
includes the breeding from wild plant condition to cultivated condition. 
Selecting the best germ plasm, cultivation technology, extraction, 
purification in laboratory and pilot scale. The production of artimisinine 
had also been produced in industrial scale. 

The Artemisinine content is about 0. 7% in the spontaneous plant and can 
reach l-1.2o/o in the cultivated plants of which the yield is about 60-65°/o. 
Up to now we have produced one ton of pure Artemisinine, it reaches the 
great demand of the malarial patients in our country and also export to the 
other countries. 

Bidentine is a traditional drug used for the treatment of hypertension, its 
active components were found as Triterpenoid saponine, these saponines 
were extracted from Achyranthes bidentata, having good effect in lowering 
cholesterol level in the blood. 

At the present, we can produce in the processing chaine about 1000,000 
capsules of Bidentine per year to supply for patients who are suffered from 
high cholesterol. 

On going works: 
IMM is carrying out multidisciplinary researches on some medicnal herbs 
which can have efficacy on cancer, diabetes, immunology regulation such 
as: 
Stercularia barbata, Lamiaceae, 
Papaya carica, Papayaceae, 
Hediotis diffusa, Rubiaceae, 
Panax pseudoginseng, etc. 



2/8S8 
(~of~) 

ICS-UNIDO Training Course on 

Industrial Exploitation of Indigenous Medicinal and Aromatic Plants 

17-27 June 1997, Beijing , China 

Sponsored by 

ICS-UNIOO 
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State Administration of Traditional Chinese Medicine, People's Republic of China 

Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences 
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A "drug" is a agent that 1s used 
therapeutically to treat disease. 

A drug 1nay be defined as any che1nical agent 
and/or biological product or nature product 
that effects living processes. Many drugs, 
including digitalis, cocaine, and other 
alkaloids, are of plant origin. Drugs may 
also be obtained fro1n ani1nal or mineral . . 

. sources or 1n1croorgan1sms. 

Drug Products 

It Means a finished dosage form, for 
exa1npl.e, a tablet, capsule, or solution, 

.• that co11tains a drug substance, 
generally, but not necessarily, in 
association with one or more other 
ingredients. 

Drug Substance 

It ineans an active ingredient that is 
intended to furnish pharmacological 
activity or other direct effect in the 
diagnosis, cure, mitigation, treatment, or 
prevention of disease -or to effect the 
structure or any function of the human 
body. 



D R U G S 

Synopsis of Important Principles 

I) Drugs act by affecting biochemical or physiological processes in the body. Most drugs act 
at specific receptors. The action of a drug is characterised by two variables: the magnitude of 
the response and the concentration required to produce the response. 

2) A specific drug acts only at one receptor but may produce multiple effects due to the location 
of the receptor in various organs. A selective drug acts on one receptor in a panicular tissue 
at concentrations which produce little effect on the receptor in other organs. All drugs have 
multiple actions and it is usually preferable to use more ·specific or more selective drugs. 

3) Drugs arc molecules with characteristic physicochcmical and pharmacokinctic propcnies. 
Knowledge of these propenies helps to predict the behaviour of a drug in the body and is an 
imponant guide in the selection of appropriate doses and dosage intervals. 

4) The special and simultaneously operating processes in phannacokinetics are drug absorption, 
distribution, metabolism (biotransformation) and excretion. The rate at which these processes 
proceed and consequently the concentration of drug in the body, is influenced by many facton 
pcnaining to the drug and its dosage fonn, to pathophysiological or genetic variables of the 
individual patient, and to effects of other drugs taken concurrently. 

5) Many drugs arc bound to plasma proteins. Changes in the bindina of a dru& due to drua 
interactions or diseases such as uraemia or chronic inflammation, affect its distribution and 
elimination in the body in a way which is predictable from its kinetic propenics. When dis
tribution equilibrium is obtained under steady-state conditions, the unbound concentration of 
phannacologically active drug should be equal in plasma and in tissues, and at receptor and 
metabolic (excretory) sites. 

6) Individual patients show a wide variation in response to the same dose of many drugs. 
Much of this variability in drug response between patients can be explained by individual 
kinetic factors, panicularly genetically-determined differences in drug meta~lism, and by the 
effects of intercurrent illness or disease states on pharmacokinetics or tissue response. 

7) Drug dosage must be individualised if the desired therapeutic response with minimum side 
effects is to be obtained. The response 10 some drugs is better correlated with steady-state 
plasma concentrations than 10 dosage. 

8) Rational drug prescribing involves a decision on whether or not 10 use a drug, and if so, 
selection of a suitable drug and regimen, consideration of compatibility between the drug and 
patient or any other drugs being given, a legibly written prescription, appropriate instruction 
of the patient about use of the drug and expectations from treatment and follow-up. 
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QUALITY ASSURANCE OF PHARMACEUTICS 

GLP: Good Laboratory Practice 

GMP: Good Manufacturing Practice 

GCP: Good Clinical Practice 

GALP: Good Analytical/ Automated 
Laboratory Practice 

R&D QUALITY ASSURANCE 
COMPLIANCE 

Pharma~eutical Development 

GLPs GCPs GMPs 
{} {} {} 

preclinical clinical production 

l I 
I 

drug drug 

safety metabolism 

D 
GLPs 

GALPs 

I I I 
phase phase phase 
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operations 
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be, In addition. performed on special occasions. e.g. in 
IN c.aM of product recalls or rep .. ted rojeclions, or 
wt..n an inspK'lion by the health wthori1ies Is 
announced. The 1 .. m mponslbM for Mlf-<nspoalon 
sho<ild consllt of ~who can .. aluate the 
Implementation of GMP objectively; al recommendations 
for corrKllYt action should be Implemented. Tht 
prOCRduro for salf-lnspection should be docurMnted, ind 
there should be 111 efloctive follow-<lp programme. 

lletnl for ,./f-in•,..nion 
Written inruuctloN for s.H-inspK!lon should be 
HtablisNd to prOYIM 1 minimum and dorm standard 
of roqUirements. These may Include questlonnaifes on 
GMP roqui<emonts c:cwering 11 least the following Items: 
(1) personnel 
(b) pr....is.s Including ... ,.,.,.,,,.. f1cili1ies 
(c) maintenonce of buildings ind equipment 
(d) storage of lllning materills ind finished producu 
(•) oquipmeol 
(f) production ind ~ocess controli 
(g) quality control 
(h) documentation 
(I) sanlt1tion and hygiene 
Ol v1lid1tion and rwalidation programmes 
(t) calibration ol lnrt~IJ or moasutetMnt systtms 
(1) recall procedut.s 
(m) complaints manogetMnt 
(n) labels conuol 
(o) rewtu of previous sell-inspections ond 1ny c:onoctive 

sttps token. 

Se/f.;nspoctJon team 
Manogemont should appoint 1 sell-inspection team from 
local Iliff who att upert in thoit own !..ids 1nd f1miliat 
with GMP. The membefs of the ltam may be apPOinted 
from insi<1. or ~ the company. 

F~uoncy of 10/f.Jn1poction 
Tht frequency at which stlf-insp«tions ltt conducttd 
may dtpend on company roquiroments. 

So/f./n1pe«lon rwport 
A otport should be made II the completion of • 
soll-inspeaion. Tho report should include: 
(•) salt-inspection rnults 
(b) evaluation and conclusions 
(c) toa>mme~ corrOClive 1C1ions 

F 0/10..,...,p actiOll 
The company managemeot should ev1lua1e both tho 
sell-inspection rtport and the corrtcti.. actions H 

noceswry. 

Quality audit 
It may be useful lo supplement solf-insptClions wtth 1 
qu1~ty •udit. A quakty audit consiru of an tumin1tion 
and assessment of al or part of a quality syllom with lht 
specific purpose of Improving IL A qualhy 1udil Is usualty 
conducted by outsldt or hidtpendet4 specialists or 1 
team designated by tho management for this purpoM. 
Such audiu may aho be t1'1tndtd ID suppH<s and 
conulC\on (soo section 8, 'ConUIC\ produC1ion and 
anolysis'). 

ln\omot~ Dnl<I GM,., Juno. 199l 

!1.8 S11pp11.,,• allfiltl 
Tho qualty control clepartnwlt should hew rwsponslblhy 
logtther with odltr .... nt .,_II fot approwMg 
supplie11 v.iho WI rwlably supply rtartfng and pac:bglng 
matlll'i1ils that mMt esubflshed lpldfiQtlcn. 

9.9 Befort suPfllltts 111 •pprowcl •nd lnclucltcl In tht 
spedfatior.ls thly should bt t'IW.ttd. The t'lelullion 
should take Into KCOUnt • ~s history and !ht 
noture of tht materials to bt suppled. If att eudit Is 
required, It should determlnt tht supplitr's abmty to 
conform with GMP rtandercls for Ktiw pharmaceutical 
ingf.Oonts (sat MCtion 18). 

10. PERSONNEL 
10.1 l'rind,W. The~ and maint-.a of. 

satisfactory s,s!tm ol qualty aauranc. and the -.ect 
manufaa .. e and control of~ products and 
active lngrtdltnts rtly upoo pooplt. For 11111 •-theft 
must bt suffocltot qualified~ to any out al the 
t11ks for ...tllcll tht manufKIUflf Is rnponstift. hldlvlclu.t 
responsiblltios should bt dffrly underslood by tht 
individuals concwrned and rtc0rdtd as written 
desalptions. Al pot1DflMI should bt ._, of tht 
principl.s of GMP that afltC1 them. 

10.2 G....,./ 
Tho manuf1C1urltl' should haw 111 adequate nurnbltl' of 
personnel with tht MCtDMY qualiflatlons and practlc.tl 
experitnct. The rHpClftllblhlts pllC9d on any one 
lndMduai should l\OI bt IO stenslvt as to prttent any 
risk to qualhy. 

10.3 Tho manufacturwr should haw att orvaniutlon dwt. Al 
responsible 11111 should haw thtlr sptdf'ic dutln 
rteordtd In -inon descriptions and adtquatt IUlhortty 
to carry out their responsiblitin. Their duties may bt 
cloitgated to designated deputies of a 11tlsfac10<y 
quolifatlon t.v.I. ~should bt no gaps Ol 

unexplained cwert.ps In the responslbilitiH of Pfl10"NI 
concerned with the application of GMP. 

10.~ Al ptnonntl should bt 1W11t of the prindptts of GMP 
that 1fltC1 thorn •nd rtcelvt lnltlel and contlnuiog 
tr ••nl"!I. lnduding ~ lnstructlons. ,.,..,_nt to their 
Mtds. Al ~should be motlvattd to support the 
tst1blislvnent and maintenance of hlgl>qualty SUlndords. 

10.5 Steps should bt t1bn to pr-t unMllhorlred pooplt 
from ont.,lng production, 11or1191, and quality control 
.ttHI. Ptt11o•tnel who do nol-k In lhtte artts lhould 
not UH them Ha fMlnagtW8Y. 

10.6 Ktypol'lonn.J 
Kty ptfsonntl iodudt tht head of production, 1ht head 
of quality control, the hetd of Alet/dlltrlKltlon, and 1ht 
authoriied ptf10fl(s). Normaly, k91 posts should bt 
occupied by ful-llrnt perlonMI. The htlds of production 
and quality control should bt ~t of Heh other. 
In larv- organizations. It may bt IWC9SSlfY to~ 
som. of tho functiont; howevtr, tht responslillty cannot 
be delegated. 

10.7 Kty ptf1DMOI rtsponSible fcw supeMsing lht 
manuflC\Uft and quality conuol of pharmeceulical 
products should possess tho qualfic.ttlons of a ldentlfic 
education and practical aperieta rtc!Wtd by Nltlon-' 
legislation. Thtir tducation should lndudo the study of an 
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appropriate combination of (1) d>emirtry (analytical or 
OfVllllc) Of blochemiluy, (b) chemical tnglnt9flng, (c) 
mlootlioloyy, (d) pha~ ldenctS and 
technology,(•) pNnnacology and toidcology, (f) 
~. OI (g) Other rtlattd ldtnces. They should aho 
hewt ldtquate prldlc.tl exptrlence In lht mallllfacturt 

11111 ~ -- of phwmacMical products. In 
anlef to gllin IUCll uperlence, a preparato<y period may 
bt rwqulrtd, durirlg which tllty should uercist their 
dulln uncltt prolnlional ~· Tht ldtntlflc 
tcluullon Ind prtetlcal apen.nc. of .. peru should be 
tlldl U to -bit thtm ID ...else Independent 
profnslonlf judgtmtnt. based on tht appflcatlon of 
ldtntlfic prindptts and undtm.tnding to tht practic.tl 
problems encount.,ed In the manufaaU<t 1nd quality 
CDlltrd of phal'ITllCMlcal producu. 

10.1 The heeds ol !flt production and qualty conttol 
dtpettmtnta gentraly haw - shared, or jointly 
~. mponsiblltJts rtlatlng ID quality. n.. .. may 
lnducle. dtptndlng on national rtgUlations: 
(•) the llUlhortzalion of written proctdur.s and othot 

documtn11 lndudlng amtndmonu; 
(b) the monitoring and control of the manuf1C1uring 

....Vonment; 
(c) plant~: 
(d) ptOCtsS .. lldatJon tnd callbratlon of anolylical 

lppltatus; 
(•) ltlfnln;, lndudng the appflcation and ptincipl.s ol 

qually anur1oce; 
(f) the tpproval and monltotlng of suppliers of malotiAls; 
(g) lht approval and monitoring of contr1C1 

!NlnUfacturtn: 
(h) 1ht clnlgNlion and monitoring of storage conditions 

lof mattrlals and products: 
(I) the l'fltntlon of rtCWds; 
ID the monitoring ol ~with GMI' 
~ 

(k) lht Inspection, "'-11gatlon, and taking of sampl.s, 
In order ID monitor fact011 thtt may afltel product 
qudty. 

10.i Tht head of the productlon depanment g.MraDy has tht 
folowlng responslbilitlts: 
(a) to tnMe that produru art ptoduced and stored 

aa:orclng to tht approprlatt docutMnt11ion In orclor 
to obtain the rlqWed qualty; 

(b) to approve the lnWUC1lom rtlltlng 10 production 
operatlona, lndudlng tht if>.ptoc.ss conttols, ind 10 

-· It* llrlcl implemtnt.ation; 
(C) to tnlUtt that the producl records are evaluated and 

ligntd by a dHgnattd pttlOfl btfOft they ... made 
.., ..... to tht quaNty conttol dtpanment; 

(d) to ctlldt the malnltnanet ol lht clopanment, 
prtl'liMt, and equipment; 

(t) to tnMt that tht appropriate procns Y.tiidatlon and 
c.tlbrltlonl of control equipment .,, ptrlormtd aod 
rtcOldtd and tht reporu madt tYallabit; 

(I) to tllSUft that tht rlqWed lnltlal tnd continuing 
ttalring of production pttsorwi.l ls carMd out and 
adapted accordng to need. 

10. 10 Tht head of the quality control department gtnlll' al1y has 
tht following responslbilllies: 

WHOIO 
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(1) to IPP'O¥O or rtjtcl stanlng mattrlals, packaging 
materials, end lnl.nnodlate, bulk, and fi~ 
products; 

(b) to tvaluato bitch rtcards; 
(c) to tnsurt that ti necessaiy testing Is carriN out; 
(d) to.,.,,,.,.,. sampling Instructions, ~llcatlons, left 

methods, and other qualty conuol proctdutn; 
(e) ID approw and monitor ana/)-Hs carried out undet 

contract 
(f) to ctlldt the m.olnt-nce of tht clop1rtmon1. 

prtmlstt and equipment; 
(g) to ensurt that tht appropriate .. &c1at1ons, lnduding 

thoM of analytical proctdutts, and calibrations ol 
control tquipmont are done; 

(h) to""""' that IN rtqUirtd Initial and contlnuing 
trPtlng ol quality conuol personnel Is carrltd out and 
adapted ICCording to need. 

Olhtt duties of the quality conUol department lrt 

summarized in MCtion 3.2. 

10.11 Training 
The m1nuf1C1u•tt should proviclo tr1ining in aeeotdanct 
with 1 writttn program,,.. for 11 the penonnet whose 
dutlft takt them inco production •••H or into e<>ntrol 
labontori.s (lncJuding the ttcholcal, maintenll\Ct, tnd 
cltaning pel10Mtl), tnd for other ptl10Mll who-. 
ICIMties could 1fftC1 lht quafity of lht prodJct. 

10.12 Besides blsic training on tht thtory and practlct of GMP, 
newly rtetuhtd ptrsoonel should rectlv. training 
appropriate to IN dutlts tsslgned to thtm. Continuing 
training should also bt given, and iU prlCllc.tl 
efltet ........ should be pttiocfally ISMSMd. Trtlning 
pr~mmes should be ... aat>M. •pprovtd by tht 1w1d 
of e/lhof prodllctJon or qw&ty conUol, as appropriate. 
Training records should be kept. 

10. 13 ....._,,... WOtltlng in 1rt11 whtrt contamination Is 1 
hliun:t, e.g., deoo areH or areas whtrt highly active, 
tD>Cic. Infectious, or somltizlng matorills are handled, 
should be given specific tr1ining. 

10.14 Tht concept of qu1ity 1ssur1nct and 1U tht musures 
capablt of improviog Its understanding and 
implemeouition should be fully discu~ during lht 
training Sftlions. 

10. 15 VISiton or unt11intd personnel should pt•ftrably not be 
t•kon Into the production and quality control 11111. If this 
Is una.oldable, tt..y should bt given Information In 
1dv1nct, panicularly about ptt10nll h)o9ient and tho 
prfleribed p<ottetivt clothing. They lhoutd be closely 
super;iood. 

10. 16 ,..,.._., *>YfllHte 
Al pettonntl, ptlot 10 ond during tmplqymenl, u 
appropriate, should undergo he1lth taaminations. 
Ptnonntl conducting visual lnsptClioos should also 
undttgo periodic ..,. ......... lions. 

10.17 Al pttlOMtl should be tralntd ill tht praC11c.s of 
ptttonal hygieM. A high lt'lel of penonol hygient should 
be ~ by al those conctmtd with manuftauriog 
proctssos. In particular,~ should be instructed to 
wish their hands before tnt.ntlg produaion ., .... 5i11ns 
to this elftet should bt pontd ind innructions obsotYod. 
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7.4 All competent euthorltiet of II countries 10 which 1 givfll 8.9 The contr.ct •«•pt., 
ptoduct may hive been distrlluled should bt promptly TM contrKt Kc.pt., must ha .. adequate premlsos, 
Informed of 8'11' lntenllon 10 t«.11 the prodva *-It ~t. knowledvt, and t•,_i.nct Ind comii-1tnt 
"· cw Is IUlpecltd of being, defective. pet-' to carry out Ntlsfectarlly the WO<k order-.! by 

7.1 The cl9'ttbutlon r.-ds should bt readily ovabble to tht tht corm.a giver. Co<ttract manufactur• rn.y bt 
requlremenu of the marketing authorization. In shown 10 yltld a product consistently of !he required ~I) mponslble for rtcals, and they should contain undertaken only by 1 manufactuf., who holds 1 
ctn.in countries, by Law, the b.tch rM•M is 1 task quality. IUfftdent Information on wnoi...i..1 and directly manufacturing authorization. 
of the authorized person from lht production 5.4 Signlfocant arnendnwnts lo the manufacturing process, suppled ~I (lndudlng, for Hpot19d producU, 8.10 TM contrKt ICCtpl., should no1 pass 1o a third part)' any 
dtpar1ment together wtth the authorized person including arty change In 9qUipment or matnls lhat may U-who i-. r...iv.ct llmplM for clniaif ltlU and of the WO<\ entrusted 10 him or twr under the contr•ct 
from the qudty control department afftCI product qualty and/cw tti. reproduclililY of the medlcal samples) lo permit an 1ffecti.. real. without the contract glvtt's prior rtaluallon and 1pptov1I 

(h) Sufficient Mmples of staning materials and products process, should be validated. 1.e Thi progress of the real proc.a should be recorded 1nd of IM llrlngMl«IU. Atr1~u madt bttween IN 
must bt retained to permit future euminAtion of the 

COMPLAIKTS 
I ftnll report issued, Including 1 rtCDnciliation be- contract accepter and 1ny third par!)' should ensure that 

product ii n.c:esMry; tht rt11ined product musl bt 6. 1"' ~ Ind r-ed quanlllles of !he producu. tht manufKturing •nd analytical Information Is mad• 
kept In lu final paclt uni.ss the pack is .xctptionafty 6.1 Principle. Alf complllnts Ind other Information corumfng 7.7 Thi tfflCIMnas of the. an1ngernenu for reals should 1vailablt in the same way as be- !ht original 
Iorgo. potentially dtftctlYt producu must bt cartfuly rrtiewed bt evaluated from time to time. contract giver and contract KCtptt<. 

3.3 The qu1lity control dtpanmenl as 1 wholt wtll 1lso have KCordi1"9 to wrtn ... ptoc.dt#es, 7.1 Alt Instruction should bt included lo S10t• r.aJt.d 8 11 TM contract .occtpltf should rtlroln from 1rry actiY!ty t"-1 
other du1;.s, such u to "'1blish. volidolt, ond Implement 6.2 A person responsible f0t hlndllng 1"' complaints ond producls in I Mc:Uft 1f9t'991tod lftl whilt th<tit falt is may 1d.erwly 1ffKt the quality of tht product 
'" quo~ty control procHlur•s. 10 rtlluatt, maintoin, and deciding tht ......... es to bt taken should bt designated, decldtd. manufactured ind/or onalysod for tht contr1ct gr..r. 
nor• tt-. refefence st1nd1rds for subnances. to itnsur• together with suffldtnt IUppor1lng rtaff to lstlst .....,.. 

the correct labeling of containers of rnattrills ind twr. If this perlOn Is dlff.,ent from !he euthorized perlOn, 8. CONTRACT PRODUCTION AND ANALYSIS 8.12 The COlttl'•ct 

1h4! lantr should bt madt aware of any complelnt, 8.1 /l'rlndpl•. ConlrKt production ond analysis must be A contract should be drawn up betw.en tM contract prodUCU, 10 ensure Iha! Ille stabilltyol tht octiw 
invftligotlon, or real. e«r«tly clelln..i, ogtHd, and controlled In 0tder lo •VOid g;.,., •nd the contract acctprtr !NI sp«Jfin IMll pharmoetulical ingrtditnu ind producu Is rnoni10<ed, 10 

particiP'llt in tht il'1Yfllig11ion of complaints rtlatod to 6.3 There should bt wrlttt11 proctdures descrlilng tht ICllon ~that could result in 1 product or WO<k respec:llYt rnponsibllilies rtlotlng to the manufacture and 

the quolity ol lht product, and to participate in to bt llktfl, lnduding the Med to consid9f I rwal, In tht cw 1naly9s of unutlsfactory qi.ally. Thtf• must bt 1 control of the product. T e<hnic:al •sptetS of the contract 

environmental monitoring. All these opt<llions should be UM of I complafnt concerning I possiJle produd dtftet. wriften contract bttw9tn lhe contract giver ind tht should bt drawn up by competcont persons suitably 
6..4 AAy complllnt concerning I product dtf«t should bt contract acctpter wNch cl.Illy "'"blishts the duties of knowttdgtable In pharmaceutical tedlnology, analysis, arr~ out in accordanco with written procedures and, 

rteordtd with II tht original dttals Ind thOfoughly I.ch party. Tht contr.a must ct.arty Nit !ht way In and GMP. Al 1n1ng.mtnts for production ahd analysis whert llKHSlry, rteorded. 
in.estigated. The person responsl>le lcw qu8lty control . wt1k:h the lllthorittd person, In rtltasing 11ch batch of must bt in accordance wtth lht rn.rhling 1ulhoriulion 34 lwessrntnt of finished products should tmbraet 111 
sho<.rld normally bt lnvolvtd In the rtudy of ~ problems. product fcw sale "' Issuing the certlflCllt of analysis, and agrted by both partlfl. rtlrt1n1 f1ctor•. including tht production condilions, the 

65 If I product defect Is dlsc......od or suspected In I batch, -dMs his OI Mr lull responllbllity, 8.13 The contract should sp«ify tht way In which tht r .. ults of ir>-process tH\ing, tht manufacturing (including. 
pacl:o9ing) doc:umtnlllion, compbnct with tht consideration should bt glvtfl to whether other blltches 8.2 a_,., authorized penon rtltasing the b.1ch for salt ensures 

•pedfication for tht finished product, and an eurnination sho<.rld bt chedled In order to deter...,. whether !hey All anangements '°' contract manufacture and 1nalysh. that Heh bitch has bffn m1nuf1cturtd In, and chedted 

of lht finished pack. are also a ff Kt-.!. In panieullr, other ti.Idles that may indudfn9 any pro_..i cha"llfl In technical Of ollwr for, compli1nct with the rtqulremMts of tht marktling 

3.5 Quality control personnel must hlYe 1cceu to production contain reproc"sed product from 1"' d91tctlv9 blltch . .,,., 19"mtllU, should bt In acco.danct wtlh tht •uthorit11tton. 

areas of sampling ind irwtstig1tion as appropriate. should be Investigated. marketing 1Uthorlz1tion l0t 1"' product conctmed. 8.1A The contract should desaibe dearly who Is rttponslble f0t 
6.6 Whert neaulf)', •ppropriat• folcJwilp ICllon. ponlbly 8.3 There should bt 1 written contract coverw.g !ht purchasing, testing, and rtlt1sing materials and for 

4. SANITATION AND HYGIENE lndudlng product recall, should bt taken after ,,_,ecture and/or a~ 1trllft9ed under contract ond undtn.king production and qu11ity controls, indud'ong 
4.1 A high fo.vtl of sanitation and hygiene should be practiHd investigation and evaluation of 1"' complaint .,.,, tectri:al arrangements m..it In connKtion with IL fn9rocess controls, and who has rtspOnsibility fcw 

in -ry aspect of the manufacture of drug products. Tht 6.7 Al tht dtcislons and mea ... es taken IS 1 result of 1 8.4 The contrlCI should permit 1"' contract glvtf to audit tht sampling and analysis. In the c.ase of contract anaty,;s, 
KOpt of sanitation and hygiene COVllS personnel, complllnt should bt rwcordtd and reftrencacl to tht - fecltles of tht contr1ct 1«1pttr. the contract should rtltt whtth.r or nol the contract 
premist1, equipment and apparatus, production ma1.01ls corrosponding batch records. 8.5 In tht aw of contract analysis. !ht final approval for ace.pit• should takt samples 11 tht prttniHs of the 
Ind con11;n.rs, products fOf cloning and disinftelion, 6.8 Complaints reccwds should bt r~rly rtvitwtd fOf any r•- lllUlt bt glven by tht authorized ptrSOll(s). manufactur.,. 
and anything that coukl become 1 10Urct ol lndiation ol JpKlflc cw rteurrlng problems tllet reqi*1 8.15 Manufacturing, analytical, 1nd diS1ribution records Ind 
contamination lo tht p<oduct l'oltn1ial N>U•Ctl of an1n1ion and mlghl }unify tht rtc1I of marlttted 

u n.. contnct 11/ver 11f.,1nc1 samples should bt kepi by, cw be 1vaR1ble to, 
contamination should be thmonattd through an products. 

11.6 The contrlCI gt.er Is r~ for asstssing the tht contract r/itr. AAy records rtlwant to assessing tht 
int1t91•tl'd comprrhenSN• ptogr•mme of sanitatton aod 6.9 Tht competMI authorities should bt Informed H I comp11t11e1 of the contract KCtplt< in successfully quality of 1 product in tht tvtnt of cornplaints °' 1 
hygiene. (For hygieM pltos. refer to 1tetion 10, manufacturer is comkltfing action following possibly arl)'lng out !he work or ltlU required and f0t ensuring wspected delKt must be ICCtSsible Ind sptOfied in the 
'Personnel', and for sanitation to section 11. 'Prtmists'.) faulty m1nuf1cturt, product deterioration, Of.,.,, other by means of tht contrKt that IN principles of GMP deltC\/recal procedures of the contract giver. 

VALIDATION ~rious quo5ry problems with 1 product. described In this guide •re followed. 8 16 Tht contract should describe the handling of stoning 5. 8.7 T'ht contract giver should provide the contract occ•pler matt<ills, intttmtdi11t and bull: producu, and finished 5.1 Validation studies lrt an HHnlial por1 of GMP ind 7. PRODUCT RECALLS with al the information nteessary to arry oul tht producu ii they are r.;.ctod. It should also dtscr~ the should bt conducted in eccordanct with prtdtfintd 7.1 PrincipJ!f. Thtrt should bt • system to r.al lrom the contr~ oper1tlons conectly In accordlnc• with tht processing of inl0tmation H the contract analysis shows protocols. A written r~ summarwng recorded rtsUlts market, promptly and •fftctivtly, products known cw marlttdng autharizallon and any other legal that tht 1es1ed product must bt rtjKted. Ind conclusions should bt prepared Ind S\Oltd. PrOCHMi suspected to bt dtftetlvt. r~ts. The contract giver should tnSUl't thtt lht 
1nd procedures should bt tstablishtd on the basis of 1 7.2 A person responsible fcw tht lllltCUlion and cOOtdinlotlon contract 1«1pt11 is fultt IWI•• of •"! problems 9. SELF-INSPECTION AND QUALITY AUDITS 
validation study and undergo periodic revalidation to of real• should bt dnignat.cl, n wtl at tuffidtnt staff luociatld wilh the product, ~. Ol 1Hts thl1 might 9.1 l>rlndple. lht purpow of Sllf-lnsptetion is to ev1lu111 
tnsurt that tti.y rtmain apalll. ol ac!Wving the 10 hlndlt II asptets ol !ht rteals with tht approprilt1 poM a hazard lo premises, equipment, personnel. oll>tr the manufactur.,'• complianc. with GMI' in an asperu ol 
intended results. Particular attention should bt ICCOfded degrtt of urgency. This penon should~ bt materWI, cw other products. production and qualty control. The Mlf.fnsptction 
to the validation ol proctssing. tts~ng. and deaning independent of the sales ind markttlng cwganlzatlon. H a.a Thi contr.a giver should ensure that aa processed programme should bt designed to dt1tct any 
proctdurn. this person is dlffertnt from 1"' authorind penon. tht products and materials deli.efld by the con11act acctpter shortcomings in tht implementation of GMP and 10 

5.2 ""°"'" validation 
!Iner should be made 1W1re of 1ny l'ICll oper1tlon. comply with their lpldf\cltlonl °' tha11ht product has rtCOmmtnd the n.c:essary contctivt actions. 

Crhical procesMS should bt v1lid11ed. prosptCtivtly or 7.3 Thtre should bt establishtd wrltt.n proadurts. NgUlarly bttn Nleased b)I tht authorizod person(s) Sell-4nsptctions should be performtod rovtirwly, and may 

relfolpteli..ly. checked and updated, tcw tht organi11tlon of .., t9Cal 
WttOI 

'' 5.3 When lny rww marter formula 0t method of preparation K\Mty. Real operations should bt apablt of being lnl.,l\lbonll °"19 GMP'l June, 199) 

Is adopted, steps should be taken to dtrnonstratt its initiated promptly 11 lt1S1 down to tht .,,., of tht 
sultabltity for routine p<ocnsing. The defined procns. ho•pllal Of phatmacy. 

using the materials and equipment specified, lhould bt I ~ 



.... ,.. 

RKOWI)' (or bl•nding). The Introduction of al or pan of p<evious 
bitches (or ol rtdistllltd soi..nts and llmllar ptoducts) ol tht 
requited qua~ty Into another bitch at a defined mo- of 
manufacture. 

II~. The rewor\lng of al or pan of a batch of p<oduct 
of an unacceptable qudty from a defined 1tagt of production IO 

that IU quality may be rendertd acc.ptablt by on. or more 
additional operations. 

Rtt1Xntd f'rcdvcf. AMhed ptoduct Mftt bod< to !ht 
manuf1C1Uf.,. 

SptC}farion. A documtnt described In detal !ht requlttmenu 
..;th which tht ptoducts or materials UStd or obtaln..t during 
manufacture hove to conform. Sptdfiatlons .....,. as a blsis lot 
quakty evaluation. 

Stand.rd O,,.,.ring f'rotedurt (SOP). An authoriztd written 
p<octdu11 giving instructions for performing operations not 
ntets.sarUy sptdfte to 1 given p<oduct or mattrial but of a mort 
gtntral natUtt (e.g .. tquiptntnt op«atlon, mainttnance and 
deaning; validation; deaning of premises and environmental 
conuol; sampling and lnsptction). C..Uin SOi's may be used to 
supplement product·sptcifte maS1er and bitch p<oduction 
documeontatfon. 

Starting Mattti.I. Arry substance of a defiNd qua~ty used In tht 
production of a phormaceutical product. but ••duding pacl:l9inQ 
mat.Nls. 

S)'Srem. A ragulated palltrn of ln1etac1in9 KIM1ies and 
tKhnlques !hot are united to form an organized whole. 

Valida lion. The documented act of prO\ling that any p<CIC8durt, 
p<ocns, equlprntnt, material, actM!y, or S)"l•m actu•Ry leads to 
tht txptCltd results. 

PART ONE. QUALITY MANAGEMENT IN THE DRUG 
INDUSTRY: PHILOSOPHY AND ESSENTIAL ELEMENTS 
In tht dnig indu1try at large, quality managtmtnt Is defined' as 
tht asptet ol mana9tment function thot dettrmlMS and 
implements tht 'quality policy", I.e., tht oYtrll inttntions and 
direction of 1n otganization regarding quality, as fotmally 
upress.d Ind authotlztd by top management. 

n.. basic Nmenu ol quality management 1r1· 

- an apptopsiate tnft11tructurl' Of •quality sys'j.m·. 
t'ntompi1s.sing the or9An1Z1tional structurt, procedures., 
processes. and resources; Ind 

systematic actions necessary to ensu11 adequate confllHnct 
that 1 product (or service) will r.a1isly giYttl requ11tments lot 

qua~ty. Tht totality of It.Mt IClions Is ltrmtd 'quality 
1s.suranc1' 

Within an organization, quality assu11nct strVtS as 1 
management tool. In conuactual situations, qua~ty 1ssu11nct 
1lso serves to gtMrllt confidence in tht wpplifi. 

In dnig monulacture and supply tht terminology may differ. In 
panitular. the tum 'qua•ty system' is rarely used, and it is 'quality 
assutanct• that usuaey embraces such tlemenu as 0<ganizational 
svuc:ture, ptoctdu•n, and proc..sws. 

Tht concepts ol qua~ty HSUtance, GMP, and qua•ty control art 
intenelattd aspects ol quality managtrntnl. Tlwy are described 
htre in order to tmphasiu thtir relationship and their 

"Tin doftrition conforms with that ton~;...d in lntttnotionol S~nd0td ISO 
9000. 

'"'~"u•;.......aftw,'"r.u,.., .. _ 10Q1 

fundamenlal impottara to tht production and control ol
pharmactutlcal producls. 

1. QUALITY ASSURANCE 
1. 1 ~. 'Quality IJSUl'lnCt' ls a wldt-ranglng concept 

COVttlng al tnlltttrl thtt lnchidualy 01 colectlvtly 
lnflutra the qualty of a product. It Is tht totally of tht 
arrangeintnts made with h objtct of ensuring thllt 
phormactullcal ptOduCll are of thll qualty <eqUWed lot 
thff Intended 11111. Qually ...,..u IMrefort 
lncotporat" GMI' and Olhtr factcws, lnduilng V-. 
outskle !ht K.opt of this guide ouch a ptoduct design 
and~t. 

1.2 The S)"lem of quality •uur..u •pproprlatt to IN 
manufacture of pharmectUtlcal products should ......,. 
thtc 
(•) phannaceutiQI products are dttlgned and dtvtloptd 

In I WIY tht1 Ilk" ICCDUlll of tht ~of 
GMP Ind other 1ssodllttd CDdts such 8S ll10St of 
good laborltory prac11ce (GLP)' and good dlnbl 
ptlctlce (Ga); 

(b) p<oductlon and control op«atlons are cltarty 
~ In a wrln911 form and GMP reqWtmtnts are 
adopted; r 

( <) manogtrial rnponsl>lllles are cltarly lp9dfitd In job I 
detcrlptlons• r 

(d) orrangemenu ere macM for the manufaclurt, tupply, 
and UH of !ht correct stanlng and pacl:aglng 
mot trials; 

(•) al necessary contlols on starting materials. , 
lnttrmtdlltt products, and b.111 products and other 
~ocess controls, allbrallons, and vald8tlom .,, 
carritd out 

(f) the finlshtd product Is contCtly prOCftHd and 
ched:td, according to tN defined proctdurts; 

(g) pharmaceutlcal products.,. not sold 111 lllpplitd 
before tht authoriztd persons (SH 8lso Hctlon 10.6) 
have certifotd thllt udl ptoductlon batch has been 
produced and controltd in -=rdance with tht 
requirttMnts of tht marlc9tlng authoriratlon and •ny 
othet r99ulatlons ttlevant 10 the ptoductlon, con1tol 
and release of phormaceutial products; 

(h) .. tisfactory anange......ts exist to.....,,., a far 8S 

possl>lt, that tht phanNCtutic81 products .,. llortd 
by !ht manufactur.,, chtributtd. and IUbMquendy 
hardtd IO that quality is maintained throughout thtJr 
shtK-llft; 

(I) thtrt Is a proctdutt for Stlf-lnsptctlon and/or quahy 
audit that r99ulatty appralsts tht tfftC!Mnm and 
applicablity of tht qualty ISIUtlltlC.9 S)"ltm. 

1. 3 Tht manuf1cturtr must mumt responslblty f0t lht 
quality of the pharmactutlcal products to _,,, that 

they art flt for their lnttnded -· comply whh the 
requitemtr1ts of the marlc9tlng euthorlutlon and do not 
plact petienu at risk clue to lnadtquate uf111y, quality, or 
tlflCIC)'. Tht atl81nment of this qualty objtctlwe Is the 

'Thi ls a, _ _...., tht lltlingal_.., __ on_ 

pt_,;.. and --"" .... iy with rotptCt "'"""*' - and tht 
..,.;,onmont. n is dllltrtnt "- that dncrlitd In "Good laorllOrf 
PrllClicos in pommontal drug .....ci loboratarits' In tht ThHtth 11epon 
of tht Wl10 bport CammitlM on Sptcifbtions far """'-*"' 
Pltpot1tiont (WHO Ttdnclf llepon Strlts. No. 74, 1M7, - 1 i 

"'''"'. 

rnporllfblltt of Mnlor ~t and requires Ille 
pMiclp9tlon and ODmmo._lt of staff In......,, difftr911t 
~and •t al lewll wllNn the compM1y. the 
Cllfllll8l'IY'• suppllm. and the dilttllutors. To IChltw the 
qU.lty objKtlwe r.a.bly lhlte must bt • comptthensMly 
dtslgned and con.ctly impl9!Mnttd system of qualty 
lllUflllCe lncorporltlng GMP and qtl8llty control. It 
should bt luly documented 1nd Its tfftctlwneu 
monitored. Al paru of tht qualty 1ssuranct S)"ltm 
should bt ldequlttly ltlfftd with comptt9111 Pf"'OMtl. 
and should heW sulllblt and IUffldent promises, 
equlplMnt, and feclhles. 

2. GOOD MANUfACTUIUNG Pl'tACTICES FOR 
'ffARMAQUTICAl PllOl>UCTS (GMP) 

2.1 Good manufacturing p<actlce ii that pel1 of qualty 
--which.....,, .. that ptOduCll art consirt911tly 
produced and conttoled to tht quality standards 
approprt.te to thtlr lnttnded UM and 11 requited by !ht 
mwbting lllllhoriutlon. GMP rules art directtd primarily 
to~ the risks. Inherent In any pharmaceutical 
production, thlt annot bt prMnttd mmpltttly through 
!ht testing of flt'8I products. Such tlslcs •rt essentlaly of 
two types: crotl<Ontlminatlon (In panlc:ular by 
unupecttd contaminants) and ma-ups (confusion) 
CIUMd by false labels btlng put on contalnen. Under 
GMI': 

Wl101 

' 

(a) al manufacturing ptOC...., are ct.atly defontd, 
1¥11ematially ~In the llgh1 of e•perienct, and 
"-to bt aipeblt of consistently manufacturing 
~products of !ht required quality !hot 
compl)' with thff mpedflaolionl; 

(b) crltlcel steps of manufacturing ptOCeSHS and any 
aignlflcant changes made lo the ptOCtSMS art 
validated; 

(c) al MCMMty fadlties are providtd, lnduding: 
(I) 1pproprlattly qualfltd and trained pt<10nnel; 
(I) adtquatt premises and 1p1Ct; 

(I) llW!lblt equipment and HtVic"; 
(lw) corrtet mattrlals, comainers, and labels; 
(v) appro.td p<octdut" •nd Instructions; 
(vf) sulllble 11orage and transport; and 
(vi) adequ•tt ~. laboratories. and 9qllipment 

for ~oc- controls under the responsibility of 
!ht productlon management; 

(d) lnttructlons and proctduttt art -1n911 in cltar and 
UNmblguous language, sptclfocaly appliuble to !ht . 
fadltltl prcMdtd; 

(•) operaton art tralntd 10 any out p<octdures 
correctly; 

(I) '-* ltt madt (tn11nualy and/or by recording 
lnstrumtnts) during 1111nufactute to show that al the 
lteps .-.qWtd by tht defintd proctdutts and 
inllNctlons h8vt In fact been tak911 and that tht 
quantity and quality of the product 1rt as upecttd; 
1ny significant deviations art fully rtcordtd and 
ltwelliglttd; 

(11) recotds to\19ring manufacture and distribution, whk:h 
~ the complete history ol a bitch to bt traced, 
If• retalntd In • compr- and acctuible form; 

(h) tN proper storage and dil1rl>ution of tht products 
minimizes any risk to ti* quality; 

3. 
3.1 

3.2 

(l) • system Is 8Yailoblt to rtal any bttdl of ptoduct 
ftom .. °' supply; 

Ol complaints about martettd products art txamintd, 
the causes of qualty deftets lnvestigattd, and 
•PfltOP'ilt• mtuures tak911 In rtsptct of !ht 
defectlw p<oducts 1nd to prrtent rtCUtTtnce. 

QUALITY CONTROL 
Quality control ls tht part of GMP conctmtd with 
sampling, spteiflcatlons, and ttsting and with tht 
0191nlution, documtnt1tlon, and release proctdurts 
which ensure that the ntetssary and rtl ... ant tests art 
actually aimtd out and !hot mottrlals art not released 
f0t UM, nor products released f0< sale Of supply, until 
th.rt -Uty has been Jud99<1 to i.. sellrf1ctory. Quoliy 
conuol ls not conllntd to laboratory operations but must 
be involYtd in an dedsions concerning !ht quality of tht 
product. 
heh holdet of • manufacturing authoriution should t..... 
1 quality control dtpanmtnl' The independence of 
quaity control from p<oductlon Is considtrtd 
fundamental. Tht qudty control dtpanment st-Id bt 
indeptndent of other dtpanmtnts and under tht 
authority of a ~ whh approprfatt qualifatlons and 
e~nce, who has one or_,., control laboratories at 
his or her disposal. Adequate rnourca must bt a.alable 
to tnSUtt thtt al the quaHty conuol am111gements art 
offectlvefy and reliably aomtd out. The basic loquirtrnenu 
for qualty con1tol are u follows: 
(a) Adequato facllitles, tralntd pet10nntl 1nd approved 

p<oted"'" must be av1n1bfe f0< sampling, 
Inspecting, and testing rtanlng m11trillls, pac1<a9ing 
materials, and inttrmtdiatt, bulk. and flnlshtd 
p<oducts, and where approprial• for monitoring 
onvirntwNntal conditions for GMP putpOHS. 

(b) Samples of S1artlng materials, pad<aglng maltrials, 
inlttmtdlatt products, bunt products and finished 
products must bt tak911 by mtlhods and pe11«1nel 
approvtd of by tht quality control depanmenl 

(c) Ttst methods must bt var.i.ttd. 
(d) Rtcords mUS1 be made (manuaDy •nd/or by recording 

instruments) demonsl11ting that al tht required 
..... piing. Inspecting, •nd ttsting ptottdurts ....... 
actuoly been camtd out and that •ny dt'<iations have 
been fuly rec0tdtd 1nd ~igated. 

(•) The finished products must contain lngtedients 
complying with !ht qualitative and quantitative 
composition of the p<oduct descn'btd in tht 
marketing authoriution; tht ingr-.1ients must be of 
tht requited purity, In 1118 proper container, 1nd 
corrtCtly labtlltd. 

(f) Rte0rds must bt made of tht results· of lnsptetlng 
and '"ting mattrlals and intttmtdiatt, bulk, and 
finlshtd products against specifications; product 
issenmtnt must lndudt • review 1nd ev1lu1tion of 
tht r"*vant p<oductlon documentation and an 
assessnwnt of dtovlations from sp«Jfltd proceduros. 

(g) No belch of ptoduct Is to bt released lot sai. Of 

supply prior to ctrtffication by the aul'-!zed 
pel'10n(s) that It is in 1tt0tdonco with tt.. 

'bcep1 l0t • ._., porl""'""9 only• lr•c:toon of IN monuf!K1Uring 

ptotftl ...- •""""act<- llOClion I). 

ln1omationo1 °'VCJ GMP's Junt, 1993 
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INTRODUCTORY NOTE 
The flm world Health Organiullon (WHO) drah loxt on good 
manufacturing practices (GMP) was propar..:I at the teqUISI of 
the Twentieth World HeallhA.&Mmbly(resoluVon WHA20.34)1n 
1967 by 1 group of consullants. It was sutis.qu.lltly 5Ubmltt..:t 
IO the lwwnty-lint Wolld Health Assembly under the lille 'Orah 
requir1men1S 10< good manufacturing p<actico In the rnanulact\#1 
and quaUty control of dNgs and pharmaceulical lj)ICiahies" and 
wu

1
accopltd. 

The rft'iwd ttxt WU dltcusM<I by tho WHO ~rt CommlnH on 
Specifications for PharrNCouiical Pr1par11Jons In 1968 and 
published as an aMeX lo Its twonty-wcond r~ (I}. The llxt 
was furthtr r11productd (wilh ~ 1..uions) in 197 I In the 
Supplemont to the second edition of n,.inrtrnaDon./ 
PNrm11co~il. 

When the World H .. hn .\sMmbly rlCOINMl'ldtd the first version 
of the WHO Ce11ifialion Scheme on the Qualfty of 
Pharmacoutial Producu Melling in lntomational C01nmtrc1 In 
resolution WHA22.SO (196!1). It acc1p1td at the same time tho 
GMP tut u an lntogtol port of tho Schtme. Thi rl'lbtd _..... 
of both IN Cortlfic.atlon S<tltme and tho GMP text-• adopted 
In rnolullon WHA21.85 In 11175. Siftc• thin, the Clrtlralion 
S<Nn>t has i,..n 1Jl\ended to Include cortlfatlon of: 
- vetitrinary p<oducu edmlnisttrtd lo fooo.pn1dudng animals; 

- starting malorlols f0t UM In do1a91 forms. wt.on lhty are • 
subjlCl to control by 1t9islttion In the exporting Mombt< Stall 
and In IN importing Member Slatt; and 

- Information on safety and efficacy (tosolulion WHA4 I. 18, 
1988). 

Thi GMP llJCI. howtvor, has not bffn rtYilld since 1975. 

Considorablt dlllllopmonts have occurred in GMP In the 
intervening y.ats, and lmponant national and international 
documents including rww r..isions have appeared. such as: 
- Guld. ro Good ,.,_.,,,.ClfVfic.i Manl/factllring l'ractic• Ill«}. 

London, Hor Majnty's Staliontry Offoco, t983 r0ra"51• 
Guidt"). (Supentdtd by the 1992 EEC !IUkle.) 

- lonnls ,.,.liquos de Fabric>rion or de l'roductiO<I 
1'Y~iquos. Paris, Minist•re des AHairn SocJAlts tt de IA 
~rit• Nationail. S.C.11.triat d'Elll ch.rgo dt IA Sante. 
Direction do la Pharrnade ti du Medlcamenl, 1985. 
(Superstdtd by tht 1992 EEC guide.) 

ASV-N Good ~nufact\#lng PrKtic•• Guid.hnos. 2nd od. 
AJsociation of South East Asian ~lion. 1988. 

- Good M•rwfKturing PrKTia for l\Mdicinal l'rodvr:ts in tho 
Europo.on Community. Commission of tilt Eur~an 
Comrnunitits. 1992. 
Guido lo Good Marwflefllring l'rKrict for PNrrnac.11tial 
l'roducu. Convention f0t tho "'1utuol ~ ol 
lnspeaion in Rnpect of the Manufact\#t of l'Nrmacoullcal 
Products (PIC), 1992. 

lffw typlS of guideints have appeared In roconl y.ars: GMP l•><ts 
appliablt to tht manufan..e of bull: pharrnacoutlal cherniQls 

as opposed to IN manufact\#t of f0tmulallons of closagt forms 
(PIC guidelNs. 1 !187; various national documenU). Anothef 
lmporunl dtveiopmen1 In IN Industry al large Is tht appearance 
of lht guicMllnts of the lnlernatlonal Organlullon 10< 
Slandtrdiz.ation (ISO~ spoclfically the ISO !IOOO lo 9004 standards 
f0t quality systems (1987 r111. 1990). Thtff dtwlopmenu. 

togtthtr wllh plans to ~ncl and rPlhe the C1111flcatlon Sd1em9 
cal for tht revision of 1ht WHO GMI' ltllt. 

'Jh. rl'lbtd draft leqWoments fOt GMP ett presented In tNH 
parts. l'art One, "Quelity ~In the drvg Industry; 
phlosophy and llMfttlal elements", outlnts 1he gerwll conctpts 
of quality assurance IS -' IS the princlpel compoi- or 
subsystems of GMP., which.,. ja1nt respoi ....... of the top 
managtrMnl and of production and qualty contrcl manageme11l 

n- lndude hygiorlt, ..tidation. self4'specllon. '*'°"'*· 
pr1miMs, 9qu1pmtn1, materials. and documentation. 

P•n r-. "Good pract1cn 1n production and qua11yccntror, 
provldn guidance on IClions to bl tabn sepntely by 
produclion ind by qualty aintrol pmonnel I« lht 
implomentatlon of the gel*lf prlndplts of quality asnnce. 
Part ThrM contains two supplementaJy guidllines, but It Is an 
e>p1114ndld Slction, and It Is 1n11dpattd that funher guldtllnts 
wtl bl dt¥lloptd In tht futUft, e.g., for blologlcal products, 
materials f0t dinical 1rlals, and wlidlltlon. 
The prcMsions In this guide ... fuly consonant with 1hclH In the 
at.o..menliontd ~ publlhed by IN EEC and PIC. 

GINlllAL CONSIDlltATIONS 
Uc:enstd ptwmactutlcal products should bt manufan..td only. 
by lc.....t manufacturen (holden of a manufacturing 
authorlation) whole actMlial ert r~ Inspected by 
compotont national all1horltlts. Tl'8 guide to GMI' lhtl bl uMd 
u I Nndard IO justify GMP IUtUS, which cons11tutes - of IN 

' tlomtnu of the WHO Ctrtlflatlon Scheme on the Quality of 
Pharmactutical Products MoYlng In lnlernallonal COINMfte, 
through the assessmenl of appliatlons for manufKturing 
authorizations and as a basis for 1ht lnspoctlon of manufact\#lng 
fadlitits. It may also bl uMd as training mattrial f0t goyernmant 
drug insplctOtS. as wall as for production and quaUty control 
personntl in the Industry. 
The IJuidt is applicable 10 al IAr~..,.lt -•lions for tho 
production In drugs In their finished dosage f0tms, lndudlng 
lar~SQlt proctSMS in hospilals 1nd tho pr-iiarotlon of dink:al 
trials supplies. · 

The good practicn outlined be'- art to bl consldtred gerwtal 
guidtines' and lhty may bl adapted to rMet indMdual needs. 
The equivaltnco of ahornallve approMfles to quality ...,,once 
should bl validated. hrU One and T- of this guide 1ra not 
ln11ndtd to cover tho production of acti.. pharmaceutlc.al 
lngrtditnu f0t wNcll 1podf1C requh~ts ert pmenltd In 
MCtion 18. N0t does the guldo as I whole C9"fl' Nftty lsptcts 
for tho personnel ongagtd In manufaaure; those art goYllTltd by 
national ltgislallon. Howlvlr, the ~must-. the 
saltly of workers. Nonproprletary names for pharmac9utbl 
subslancn dtJi!lnated by WHO should bl uMd wlwn ....a.t.t., 
1og1lhll with dtslgnaltd names. 

GLOSSARY 
TM definitions gN9n below apply IO IN ltrml used in tl'9 guide. 
Thty may have dlfforont meaning In other-. 
AcrM ,,,.,.11NC111fit:a/ lngt«lionl. A IUbsianct or aimpound Iha\ 
Is lnlondtd 10 be uMd In the rnanut.aura of • phermac:itutlQI 
product as a pharmaeologlally KIM compound (lngrldtnt). 

Tho word "lhould" in"" lat - • Mln9 ,_,.tlan. 

. 
AHid. An n:i-d llPICI with two or more doors. which Is 
lnttrpGMd be1-I two or more f'OOfl'4, 1.g .. of differing daSMS 
of clHnlMa, for 1he purpoee of~ tho alrllow bl
llae RIOflW when 1hly rlftd to bl entered. Ari aiflodc Is 
dttignld for and UMd by tither people or goods. 

Allfhtx#ltd l'Wlon. A penon r~ for tht release of 
bltchel of flnilhed product for Ille. In certain counlrin tht 
bl\dl clocumentttlon of • blKh ol finished product must bl 

signed by "' IUthorlzed person "°"' lht pniductlon ~t 
and lht bitch i.st results by an llUthorind person from IN 
queltyCllflllal ..__.t for batch .. _. 

laldl (Ot /of). A defined quantity of Mtlng material. padcaglng 
matartal, or product pfOCftMd in a llt9t ptOCISS 0t Mrln of 
PfOC9M1 to that II could be np«ttd to bl hotnogot llOUS. In 
the Cl9 of CDflllnuoul rnanuflctufe, the bitch must corrnponcl 
to 1 dtllnad frectlon of the production, characterized by Its 
lnlllldad hornogentlty. It may -limes bl ntenNry lo clMde 
• bllKh Into • number ol IUl>Oatches, wNcll lrt later b<ought 
togt1htt to form 1 final homogenaaus batch. 

lllldl ~(or lot nurnt..r}. A distinc;IJve combination of 
numben •nd/or lttt111 wNd1 spedflcally ldtntifoes a balch on 1t.. 
labels. lht balCh records. tho clf1iflCllll of analysis. tic. 

llldt Numbering S,.mm. Standard operation proceduro 
~IN deUla of tho balCh numbering. 

1111:11 "-*. Al documents UIOdated with tho manufact,.,.. 
of 1 llatch of bult product 0t finished product. Thty pnMcle a 
hlltory of e.0. bitch of product and of al cfrcums1ancn ""*""' to IN quality of the llnal product. 

i1111t flrodvft. ""I product thal na1 ~ltd al procnsing 
ttav- up lo, but not Including. final padcaglng. 

Callndon. Thi Ill of optrlllons that ortabllsh, under spodfltd 
condlllonl, the r$donshlp bt!Wffn vlluts lndlcartd by an 
lnstturnanl Ot systom f0t rnoasuring (ftpKlally w.ighlng), 
r~. and conllolling 0t the values roprnanttd by a matorlal 
me.,,t, and 1ht corresponding known values of a rtllftnc• 

standard. LlmlU for accoptanct of tho rlSUlts of measuring 
should be-**!. 
CIHnN'ff. /lolt atH with dellntd ---1•1 control of 
partlcultlt and mlcroblal contamination, constructed and used In 
such a wwy aa to reduce tho Introduction. goneratlon. and 
reltntlon of contamlnanu within lhe area. 

Conslilnment (OI' dtllvwy). Tho quanllty of starting mattfiol, or 
of a drvg product. made by one manufacturer and suppled at 
- lime In respon11 to • pertlcular rtqUlll 0t 0tdor. A 
consignment may compriM - 0t more pacbgn °' containen 
and may Include matlfW belonging to mort than one batch. 

Cthbl hocm. A proms thal may causo variation In it.. qoalily 
of tht pharmacoutlal product. 

Cnm<llnramivtion. Contamlnltion of 1 starting malerial, 
lnttnntctate product. or flndMd product wflh another starting 
ma..W or product cbfng production. 

Rnllhtd l'rorluct. A product that has undergono al stagos of 
produclloft. lndudng podcl9ing in Ila flnaf container and 1obt1in9. 
,,,.,,,_ c-o/, Chacltl parfonnacl cbfng producllon in ~ 
to monitor and If~ IO ac:flin\ IN process IO......,, that 
the product CDnforml to Ill spodficallons. TM conlrof of tho 
ttMrolomant or~ may also bl rwgardtd as a part of 
in1WOCftl cantrol. 

~4 

., 

lnrtmwdMr. l'rodul:t. Partly pfOCftMd material that must 
undergo further manufacturing stops bll0t• It btcOtMS a bulk 
product. 

L•~ ,.,,.nr.,.ls. Sllrilt solutions for parenltral 
applic.tlon with 1 >Olumt of 100 ml or more In ont contafntr of 
the finished doNgt form. 

ManulKnn. All operations of purchas. of m11tr1als and 
products, production, quality control. ftlaast. stOtago, shipment 
ol linlshtd products, and the related controls. 

~. A company thal writs out at least - step of 
manufan..1. 

Mart•cing A.llfhoriution (product bnso, ~lion cwtifol•). 
A t.gal documenl Issued by the compeltnl drug rllJUlatory 
authority that tstablishts the dttaMd composition and 
f0tmulatlon of the product and the pharmacopooilal 0t other 
rKOgnlztd spodfocations of Its lngrtdienu and of tho final 
product luelf, and includes dttaM1 of packaging, labefting, and 
shell-lilt. 

Masr.r Fonnui.. A document or sot of documonu sptdfying the 
starting materials with 1htir quantitin and the pacbglng 
ma1trials, tog11htf wilh a dosc:riplion ol 1he proctdurts and 
procautlons roquired to produce a specified quantity of a finished 
producl as -' 11 the p<oconlng instruciions, Including the 
in?OCHS controls. 

Mastw fl.ICOfd. A document or Ml of documtnll lhat serw as a 
ti.sis f0t tilt batch documentation (blan.lc batch rtCOfd). 

l'Khping. All -ltions incfldng ftlling Ind labelng, that I 
b<4 product has to undergo In 0tdor to become a finished 
product Stttlle fllling -..Id not n0<mally bl rogordtd as part of 
pacltaglng, tho bulk product bti"!I the filled, but not the ftnally 
pacltagtd. primary container. 

Pack19ing Matorial. Any material, induding printtd matorlAI, 
employed In IN packaging of I pharmactutial ptoduct. 
ududi"51 any outor packa9i"51 usod '"' transportation <>< 
shipment Pacbging materials art refontd to 11 primary"' 
steondary acc0tding to w!l.thtr 0t not t~ 111 intended to be in 
dir.ci contact with the product. 

l'harrnac..niail Product. llr"f medidnt lnt•ncr.d 10< human uw 
<>< vetttinary product adminis!Afftd to f~odUOfl!I animals. 
pr111nted in Its ffni"'-<f dosa9• fonn 0< as 1 star\in!I matorlal for 
uw In such a dos- l01m. rhlr is subjlCt to conttol by 
pha~l "9islation In both the .. port1"511ta11 and the 
irnporUng stall. 

l'rOCUllttg lnltrllCl/oru. Sii mtlltf fOtfl!lh. 

1'roductiotl. All operations Involved In tho preparation of a 
pharmacoullcal product, from roctipl of ma1orlal1, through 
procosslng and packaging, 10 complotlon of tho finished product. 

QwllryA.nuranc•. Stt Pan Ont. 

Qw/iry Control. Stt Part Ont. 

Owranline. The status of starting or packagi"!I mattfial, 
inttnnldlatt, or bull< 0t flnilhld products i.olatld pllysicaly °' by 
o1hw oHKtt>ie mNfll whll a dlCision Is awaittd on rheir r.i.aso, 
rwjectlon, Ot raprocoulng. 

fl.ta>neilllioro. A comparison. making allowance for no<rnal 
vatletlon, N-.n ~amount of product 0t m11ttrials 
INOtttlaly produced or used and the amount actually produc..:I 
Ot ustd. 
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10. 18 Arly porson shown 01 ony time to hove on opporont Inness 
or open lesion• !NI IN)' odvt<Mlr oft.a tho -~ty of 
prodOXU should not!>. anow.d to han<h starting 
materiols. padi:aging m11eriob, l1>9tocess rnatoriols, OI 

' drug products untl lhe condition b no longt< judg..i to 
t... risk. 

10.19 All omployffs should t.. instructed and tflCouraged to 
roport to !heir lmmediole supoMsO< •ny conditions 
(roloting to plant. equipment. Clf ~)that they 
consider moy odversoly aflKI the produas 

10 10 Direct conl•CI should t.. ovolcled between tho 01>91110"1 
hands and Slortong motorlab. primary pocbging 
moteriol•. ond intt<mediate o< bulk product. 

I 0.21 To onsure protection of the product from contomination, 
per~I should -•r dean body COllefinll• approp<ioto 
10 IM duties they 1>9rform. Including app<oprillto hair 
covoring. UHd dolhes. If r11U .. blo, should t.. n0<ed in 
Mporato doMd container• untl properly laundt<ed and, If 
nec .... ry. dilinfocted 01 stonlized. 

10.22 Smo1tin9, Hling, drinking. chewing, and kttping planu, 
food, drink. smolUnQ material. and personal rMdidnes 
.nould not t.. pt<mlttod In production. labor•tory, and 
SIClfog« ..... OI In any other IHH where they might 
adversely lnlluence producl quaity. 

10.23 P.nonol ~ proceclutn Including tho use of 
protoctiYI dolhing should apply 10 al ~ ontt<lng • 
producVon aroH, whether they aro tompo< ary o< ful-tlme 
emptoy.es o< non-«mpioy.es- 1 g .. controcto<'• 
·~· visllon. Mnio< monagm. and inspte10<s. 

11. PREMISES 
1 t. 1 1'rlndpl•. PromiHS must be locoted, dosig,,.d. 

constnJCled, adopted, and mointoinod to suit \ho 
opo<otions to be carried out. Their layout ond de>ign must 
aim to minlmzt ti-.. rblt of t<rors •nd perm! tffKl;v. 
c:Jtoning ond maln11nonce In order 10 ovoid 
crOU<OnlOmiNtion. builO<Jp of dus1 OI dirt, and, in 
genorol. ony advt<M effect on tho qu11ity of products. 

, 1.2 

11.3 

11 4 

11.S 

11.7 

11.8 

Genonrl 
Premis.s should be situlled in on trwironmont 1N1. wt.n 
consrdered 109ethet with mHSUfll 10 prolKI tho 
monufacturing process, prtffnU minimum riSk of causing 
•ny cont•mfnllkw't of rnateri•b or pioc:Ncu. 

Promlsts uHCI for tho menufocturo of drug producu 
should be suit•biy dos'gnod ond conSlructod to focilrtato 
good 1.1nit1tt0n 
Pron'llU1 should be corofully mointoined, ond it .i-rid be 
,;...,,ed that repoir ond moint1nanc1 opt<llions do nol 
present ony hawd to IN quolity of produru. Premises 
should be cl.•ntd •nd. ~· opplic:ablo. disinftctod 
OC:COlding 10 dotoiltd written p<OCtdUflS. 
Eloctric.ll supply, lighli"!I. ttmpo<Olut•. humidity, ind 
vontilatron lhould be appfoprlalt ond such thal !hoy do 
nol advtrsely offoct, diroctly 01 indirectly, oi1htr 1ho 
pharmoctutiul products during 1hei< manufacturt and 
st0<1gt. 01 tho occu1111 functooning of oquipmonl 

And//aryareH 
Rest and rtfrtShml'nt rooms shoukf bti sepuate from 
otMrartas. 
Facilities f0< cNonging and noring clothes and IOI 
wishing 1nd 1oiltt purposes should be Hsily occossiblt 

tnt•ma\IQl'l.ll °"'9 GMP'1 Junt. 199) 

11.9 

, 1.10 

ond opproprlalt f0t the numbo< of UM<S. T olclS should 
no1 ~It dir9Clly wllh production or storog<I . , .. ,. 
Maintenance worbhopl should If posslilt t.. separated 

from produc1lon "'"'· ~ potU and tools art 
sto<ed In the prodUf;tlon ..... 11..y should t.. k9Pl In 
rooms°'~ reHfWd for that UM. 

Mlmal "°"* should bt Wll lloloted kom olhtr atHS. 

with separate entrance (animal ->and olr.n.ncling 
faclitits. 

11. 11 S1ore11• •Nol 
S101ag• •roH should t.. of suff'ldont copadty to lflow 
0<dlfly n01agt of the vartous cotegorlos of materials ond 
productS: naning ond pacb91ng materials. lntermodiatn. 
bulk and fonishod products, products In qunntlne. ond 
rtloosod, r.;.cted, r.turntd, or roolltd pnlduCls. 

11. 12 St0t• areas should M designed OI adopted to-· 
good st01agt COl'Clidonl. In pwtlculw, they should M 
dton and drt and melntained wltlWI-... 
lt"'4>1'aluro llmlts. Where spedal stongt candltionl .,.. 
requited (e.g., ternpnturo, humlclty) tt.. should!>. 
providtd. dl9cktd. and monllor9d. 

11. 13 Rec.iving and dlsflatch bays should plOl«I mettriab and 
products from 1ht ~•thtr. llec8plioro-should bt ' 
~and~ to allow containor1 of lno:lmlng 
meteriols to be cl.onod If nteftSllty ~ llOrogo. 

• 11 .14 Where quorontlne status Is~ by llOr'9' In MpWolt 
...... theM .... s must bt dHtly mwlted and lhllr 
occns rosulcted to authoriHd penonntf. N'f l)'Sltm • 
ropiadng tho physlc.ol quaranlinl should give oquloelont 

MCUrity. 
11. 15 Thero should -molly be • MPf••ll Mmplng orH for 

n1rting motoriats. If sampling Is performtcl In 1ht storage 
""'· It should be conducted In such • war as to pre.ent 
contomination or aon.contaminatlon. _ 

11. 16 s.evat1on should bt ~ '°' u.. 11°'-ve o1 
rojtaed, rocoltd. or 1tturntd materials or products. 

1 1 . 1 7 Hi9hly active materioh. narcotics, other do'9lfOUS drugs. 
ind substances prntnting speclol risb of abuse, fire, °' 
explosion should !>. S10ted In soft and secure atHS. -

11 .18 Prinitd packaging moterials ore conslcleted cri\ical to 1ht 
conformity of tht pharmacllllical product 10 Its lai..tling, 
ind special attontion should be paid 10 tht 111• and 
secure st0<09e of thew motoriab. 

11.19 

11.20 

W•ighlng •ro•• (may btlong ro ti<Mr "°'• OI 
ptodvction •rt••} 
Tho weighing of Slarting mattriab 1nd tho tstimatlon of 
yiold by weighing should usually bt CMrftcl out In 
sopar•t• weighln9 areas dtsi;ntd for !hot use, for 
oumplt with provisions IOI dust control. 

/l'rodunion aroes 
In 0<dor to rninlmiH tht risk of • serious mockal hanrd 
duo to aoss<ontomlnlltion, 6tdiclted and Hlt<Dntointd 
f aci~tios mun be available f0t lht production of panic:ular 
phormaceu1ical productS. such as highly Ml'dhlzing 
mattriols (e.g., ponlcilins) 01 blologlal p11parotlons (e.g., 
lwo rnicr0o<9anisms). Tht production of c-"' othtr 
producu. such•• so- antibiotics, hormones, cytoto>cic 
substoncos, 11i9hly octivo pharmaceutical products. and 
not>-pharmocouticol products. should not be conducted In 

WH011 

the - fodldts. Tht manufoctl"' of t~I poisons. 
such al ptstlddtt and herblddos. should not normolly be 
allowed In premlMs usod IOI tho manufactute of 
phomlectUtlcal productl. In -.ptionol ca-. tho 
principle of~ working In the somo faclltltt can 
bt ocapttcl proWdod that sp9ciflc proceutions are takon 
and tht ~ valclatlont att moclt. 

1 1.21 ,.,...... llhould prelerebly bt laid out In such • woy as to 
alow tht prodt.rctlon to take plac9 In weos connoc\ed In 
a logical onltr canotpOndlng to ltw sequence of lht 
opntlonl and to tht requillle dtanlntss '-"· 

11.22 The adtqueq of tht ~and ~OU S10IAgl 
lf)IC9 llhould permit 1ht ordetly and logical positioning of 
tquiplntnl and materials so n to mffWn!H tho risk of 
conllllloll bt-dllfertnl phtrrnacoutlcol product•°' 
their compononU, lo evold aosKontomlnallon, ond to 
mlnlmze 1ht risk of omission OI wrong applic.otion of any 
of tht manufacturing or control Sleps. 

1 1 .23 Where stor1ing and primo<y packAglng rnoteriols and 
lntennedlatt Of bulc products are exposed 10 the 
tnwlrolimtnt, Interior IUlfocts (walls, !loon, ond coiling•) 
llhould bt-lh and ''" from crlCkS and open joints, 
llhould not lllld pertfcufal• l'Mlltf, and should permit 
..., 81111 effecM ct.orq and, If MCtSM!y, cfillnfoctlon. 

11.24 ~ lght flnlngs. ..... t1o11on points, and olh« 
.... lhould bt dtsfgntcl and lilted to MOid the 
cr.e1lan of- that.,.. dlfflclAt to dton. "4 far u 
poallll, for maintenance putllOMS, they should t.. _... "°"' oulllde the "'"""'acturlng .... s. 

11.25 ~should bt of a<Mquate llzt and oqulppod to 
..-1 boct·ftow. Open chlnnoll should be •voided ""*• posslilt, but If they are rwcnsory tlwy should be 
thalow to fodllot• dtat*lg and chlnfoctlon. 

I ' 11.21 ~ aren lhould bt tlloctlwly .... 11a1ed, w1t11 
olr<iontrol fodldts (lncludk>g control ol ltmptrolur• ond. 
~· rwcouory, humidity and flftratlon) approprillt• to 
the products handltcl. to tht operations undt<Ukon, and 
to tht IM«NI e<Mronmont. These ., .. , lhould be 
,~ rnonhortcl during production and 
l'IClft1lloducl periods to '""" compliance with their 
dtllgn speclfrcatlons. 

1 1.27 Pr.mises for tht pacUging of pharmatMicol products 
should bt sptdlic:lly dtslgned and laid OU\ so as to avoid 
mbHlpl or cron<ontomlnatlon. 

1 1.28 f'loductlon areal should t.. -' Iii. porticul11ly wh<>ro 
...,., or>h controls •rt carried out 

11 .29 Qutlhy-t.rol •NII 
Quaflty control leborototlts should be Mpofltod from 

praduclion ...... NHS -· biologbl, microbiok>glcol. 
or rtcllollotot>t tnt mothods ore employed should bo 

111*9ttd "- och other. 
1 1 .30 Carlcrof llborltorits should be designed 10 suit !ht 

optfaUonl to bt corrftd out In them. Suffreiont 5P0Ce 
should bt gl\4n to avoid mil<"'!ll and 
a~tlon. Thtr• should be idoqual• sult•blo 
5'0!1911 ~ fOI ~. rtfe<t<1e• Slandards (ii 
,_.,.,, wtth cooling), •nd rocords. 

11.31 Tht cletlvn of \ht illbo<O!Olits should toke into account 
\ht IUltoblhy of constrUC\lon molttilllS, pr"""'tion of 
furnn. and ventilation. Soporatt aif-hondling units ond 
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11.32 
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12. 1 

12 2 

12.3 

12.• 

12.5 

12.6 

12.7 

12.8 

12.!I 

other provisions ore Mtdtd f0t ~. 
rnlctobkllogicol. ond rodlolsot09t laborotoriol. 
A soporole rooM....., be needed f0t lnsvumonts lo 
prot.a \hem agoinsl oledrlc.al lnttrlor...a, .Alr11ion. 
contaC\ wjth excessNc moistUfe, ond Olhtf utomof 
foe\ln, 01 wtlef• It Is rwcessory to itollte the 1nstrumonu. 

EQUIPMENT 
l'rlnd,W. Equipment must bt loated, dosignod, 
constructed. adapted, and rnalntolntd to IUit IN 
operations 10 t.. carried out. Tiit layout and dnlgn of 
tqulprnont must aim to rnlnlmln 1ht risk of trTon and 
pt<mil tfftctivt deaning and molntonanct In order to 
ovoid aon<onUminlltion. buld-<lp of dust OI dirt, and, In 

~·'· orry ~ tffoCI on lht quoflty of p<odUCU. 
Equipment should be lnstoled In such 1 w1y H to 
minimize ony risk of error 01 of contaminalion. 
f'Ped pipework should be dearly labelled to Indicate ti-.. 
contents and. where applicable, tho cfrrtctlon of flow. 
Al ...W:• piping• ond dovicu should be odoqualoly 
marMd ond spodof ononlion pofd to the provldon of 
non-lntorchongHblo connoclions °' odopton f0< 
doncJtroUI gastS and liquids. 
Balancu and other meosurlng oquipmotll of on 
awopriate range and prtdslon should t.. OVfllable IOI 
producdon •nd control opor•lions •nd should bt 
colibrated on • scheclultd basis. 
Production oqulpMnl should bt dtslgntd, loc.eted. •nd 
molntaintcl to HM Its lntondtcl purposo. 
Ploduction equipment should be deslgnod so that II an 
be Hsily ond \hof'oughly deoned on a scheduled basis. 
Control-llbor•tory equip!Mnt 'and Instruments should be 
suited to tho 1H11"9 procedures undertakon . 

12.10 

Wo!hing ond dHning equipment 1hould be chofen ond 
uMd IO H not 10 be • source of contemlnallon. 
Production oqulpmonl should no1 prnont any hourd 10 
!ht products. Tho ports of tho production oqulprnont !hot 

12.11 

13. 
13.1 

13.2 

13.3 

come Into con!OCI with IN produ<t musl not be ro.actlvo, 
~. Clf 1bsotptiw 10 on el1tnl th•I would 1ffoct IN 
quaity of 1ht product. 
Dofoctivt equipment '11ou!d. If pouibft, !>. r~ from 
production 1nd quality control orHs, or at lout t.. dearly 

labdtd as dtfoct;v.. 

MATERIALS 
l'rindplo. Tho main objlCl;v. of • pharmaceutical plant Is 
10 product finis.hod producu IOI potienu' use from • 
combination of mo1erfals (adiw. audiary, podr.oging). 
Sptdol ononlion should bo given to tho maloriols as such. 

Gt,..,./ 
Al Incoming metorials and f..v.htd prod~ should bo 
quorontinod 1mmtdia1tfy ofter rocoipt 01 procmng. until 
!My lrt roloostd IOI UM or disvibulion. 
Al rna1trials and products 1hould be n0ttd under IN 
oppropriate conditions t11tblishod by th<t monulocturor 
and In 1n 0tdotly fashion to ptrrnit batch '"9'"9•1ion and 
stock rotolion by • first"'1, first-out rule. 

... '""" . / 

., 
I 
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. .r-->, 
..,...,.llan of the risks ~. lndudng •"t possible and llanvn1i. materials should be rtortd In sult1bly 

tfl.a on lhelf.lfe. The roco.ety should be recorded. dosigned, 11parot1, enclosed ~rds, 11 required by 

13.U The need for lldcttloNI testing of •"t finished product natlanal legiution. 

that t..s bttn reproclSMd, o< Into which • rtc""9fed 13.39 Waste material should not be allowed to 1ccumul1tt. It 

13 4 S~rtin9 m.teri1/s' 13.15 Mat.n.ts disptnHCf for each bitch of the final product proclucl hu bttn incorpcll'lled, should be consldertd by should be cohcttd In suluble rec.pt1des for rtmov1l 10 

~ purchase of suiting mat.mis Is 1n Important should be ktpt together 1nd conspkuouslyllbehd n Iha qullty control depanmenL colectlon poinu outside the buidings ind dispoMd of 

operation that should lnvoNe st.If who ha .. a panictMr such. 13.29 lleca/IH ,,,Wucts 
saltly 1nd In a sanitary manner al r~ular and frequent 

lntlf't-'s. and tho<01J9h knowtec19t of the producu ind supplitn. 13. 16 Pacbg/ng Materil& RfClled products should be idtnllfltd Ind llortd 
13.~ Starting materials should be purchased~ from ~ purchase, hancflin!I, end control of primary end lfPltltely In 1 MCUr• ., .. unli a dtcbion is taken on 13.40 MlsullltNOUI 

supplit!l l\lmed In the rtle'lan\ specific.Ilion and, whert prinltd packaging materials shll be as for r11r1ing their f1tt. The dedsion should bt rnacH IS soon IS Rode<!ddd.s, inseclicides, fumigating 19.nts, and 
possible, dilKtly from the producer. It ls also 1Nltrials. poalllt. sanitizing materials should not be permined to 
roconvnendtd that the specifocations esuoblished by the 13.17 Particular antnllan should be paid to printed packagin9 13.JO lt•tvm.d .... 

contamlnatt equipment, rtanlng materials, ~ging 
1Nnuf1ctur1r tor the rlll'\ing malerlals be di>cu>Md with 

mattrials. 1hoy should be nortd In - condtlons to l'l'odudl returned from the ,,,.,..,t should bt destroyed mat.nab, ~- matnls, or finished products. 
ti-.. SUppff'1. It is of benefit that •• ISl)K1S of lht as 10 udude the pouibllhy of UNUthcwlnd -. Cut ~ 1111 C9i'laln that their .... ty Is salilflCl<Hy; th.y 14. DOCUMENTATION 
production •nd control of ti-.. rtanlng INtlrill in IAbeh and other loose printed materials should be nored ~ be conlldered for resale, rNbelling. or bulking with 14.1 f'rlncJpl•. Good documenta lion Is an 111en1ial part of IN 
question, Including handling, IA~. and packaging and transponed In 11p11r11e closed contalnen IO n lo a IUbMquent batch onlJ aM<' tliey ha .. been crilicaly quality assurance system ind, n such, should be relattd 
r~uitenwnu 11s we-I H complaints and rejection avoid rnlx-<JPS. Pacbging m1terills should be Issued for nMIMd by the qualty control dtpartment In accordance to al 1sptcU of GMP. Its aims are to define the 
ptotedures. are dtscusstd belwtt<l the manufacturer and use on1J by designated personnel following an approwd with a wlltlen proc.clure. The nature of tht Pfoduct. any specifications for 11 ma1trials and methods of 
ti-.. •upplier. and documented procedure. specW llorlllf conditions It requites. IU condition and manufacture and control, to tnsurt that an penonnel 

13.6 For uch consignment, tht containers should be c:htcktd 
13. 18 Each delivery or batch of prlnttd or primary pacbglng hlrtory, Ind tht tfmt tiaPMd since It WIS lssutd should 11 concerned with manufacture know what to do and Y<Mn 

lot lnt~rity of pacluiga and stal ind for cormpondenc:t material should bt giYtrl 1 sptdfic rtferfl'IQ number or bt tlktn Into account In this assessment. Where any 10 do 11. to tnsurt that 1uthoriztd ptrsons ha .. al tht 
b.lWHn IN order, tht deLvery note, and tht supplier's identification merit. doubt 111Ms °"" tht quality of tht product, It should not inform11lon nectssary to dtdde whether or not to rtltUI 
libels. 13.19 Outdattd or obsolete primary packaging rnattrlal or be consldertd sultablt for rtksue or ttUSt, although basic 1 batch of a dnJ9 for ult, and to pr~ an•udlt 1111 

13.7 All incoming 1Nlerials should be dllcked to ensure that pt'inted pacbging mattrial should be denroytd and Its chlmbl rtprocaslng lo rteovtr the acllvt lngrtdienl that wil permit investlgallon of the history of any 
lht consignment corrtsponds lo tht ordet. Containers disposal recorded. ....,. be ,_.,.._ Ar'f action talttn should be susP*Cltd defectiw t>.1ch. The design and use of 
.t>ould bo deaned wheft ntctssary and IAbelled, If 13.20 Al products and padtaglng materials to be used should appropriately recorded. clo<:utNnts depend upon the manuf.cturer. In IOml 
required. with the prncrlt..d d1t1. bt chtcl<ed on deMty to the ~ depwtnwtt !qr ca111 some or .. of th• documents deo1bed below may -, 

13.8 OafT\69• to containerJ and any other ptoblem that mighl quantity, Identity, Ind conformity with the pac:bglng 13.Jt •...-er Md culture .....ii• be bfou9ht together, but th.y will usualy be 11parall. 
adversely affec:t the quality of a ma1erial should be Instructions. ' Al ~U Ind culture media should bt rec0tded upon 
recorded and reported to the quality concrol departmen~ receipt or preperallon. 14.2 a.,..,., 
and irwenig•ted. 13.21 lnt....-ihl• Mdbullr ,......,_ IJ.)2 lllagenll made up in the i.boratory should be prepared · Documents should bt dffigned, pro.,.red. rM.wtd, ind 

13.9 If one delivery of material is mad• up of different batches. · lntermtdia11 and bull< producu should be k.pt under - ~ lo written procedures and appropriately dis1rl>uted with care. They should comply with the 
11ch b.tch mUS1 be considered IS 11.,.1111 for sampling, approprlatt condltlons. . labeled. The label should lndlcatt the conc:entration, re11¥1n1 parts of the manufacturing and 1Nrktllng 

tHling, Ind r ... aM. 13.22 Intermediate and I!.* products purctiu.d 11 IUdl should IWICIMdlullon faaor, lhtlf.alt, the data when authorfullans. 

13.10 Starting maleriab In the 110<191 ar•• should be be hlndltd on rtctlpt as though they -• starting rtltlltdardullon Is dut, and the norage condillans. The 14.3 Documents should bt approved, signed, 1nd dattd by 
appropmtllly labelled. Labels should boar 11 llast the mat trials. i.blf lhotllcf be signed Ind dated by the pmon pt'tparing appropriate alllhorized pmons. No document should be 
following information; \3.23 Finished products thtrHgtnt. changed without authorization. 
(•) the designated name ol tht product and tht internal Finished products should be held In quar1ntlnt und thtir 13 .. U 8otll posltlvt and negaU.. controls should be applitd to 14.4 Docum.nts should haw unambiguous c:onttnts: tht title, 

<ode ref•r•nce where applicable; fmal r ... 111, aher which they should be nored n usablt wtffy the llUillbilty of culture mtdla. The size of the natU<t, and purpose should bt dt1rly stated. They should 
(b) the batch nurnbet(s) given by the supplier and on s1ock undef conditions H11bllshtd by the manufacturer. lnoa*im used In positive controls should bt appropriate bt laJd out In an ordtrly fashion and bt 11sy lo ched<.. 

receipt by ti-.. manufacturer. if any; 13.24 Tht evaluation of finlshtd products and the lo the MnlilMty required. Reproduced documents should be dear and legible.~ 
(<) wh.rt lpp!OPfillt, ti-.. rtatus of ti-.. conlents (e.g., documentation ntctssary for rele111 of • product for sale 13.34 it"'--St.""-'o 

reproduction of working docu<nents from marter 
on qu•rantine. on test, rl'&eased. rejtaed, returned, are described in saalon 16, "Good prKtlces in quality lllf.,.._ nlndlrds may be .., ... i. In the form of 

documents mun not alow •"t O<Tor to bt Introduced 
recalled~ con1ror. offlcltl reference rtandatds. lleference rtandMds 

ttvough the reproduction ptOC:ISI. 
(d) wt..ro approprialt. an ••piry date or a dal• beyond 

prtpertd ti,. the producmf should be tertld, released. and t4.S Documents should be regularly r...i.w.d and kept up 10 

which rtllrting is ntctsSlry. 13.25 fl•JKf-" •"" reco""1fHI m11erle/• 
lhtn ~ In lhe same wrty 11 ofllcial standards. Tt..y 

date. When a document has been revised. 1 l"f'1•m 
When fully computerized slorage ly!lems atl UM<!. not lltjectld materials and products should be dearly m..lted should 1.in to provent inldven.nt UM of tho Mlpeneded 
111 of ti-.. above inforrNtion need bt In 1 legible form on •• such ind rtored uparattly In rtrtrlcltd 1re11. 1hoy lhould be kept under tht respontlbllity of 1 designated 

venion. 
1i-..1Abtl. ~either be rttumtd lo the IUpplen or, where pet'IOll In I MCUrt llH, 

14.6 Where documents rtquirt the .ntry of data, lhtst entries 
13.11 Thtrt should be •PP<09fillt procldurts Of me1sur11 to approprlatt, reprottlMd or deslroy9d. Whit- action Is 13.35 otlldll tefertnc1 rtandlrds should be used~ for the should be dear, !.gible, and ind15bl1. Syff~nt space 

1nsurt lht idtnlity of tht contents of t1ch cont1in11 of taken should be appro-.d by authoriztd personrwl and purpost dtscrlbed In tht 1pproprilt1 "'°"09'aph. 
should be prOYldtd for such .ntrits. 

st•rling material. Bulk cont1i1'11rS from which umpln rtcOlded. 13.36 Stcond9ly or~ nandatds may be esuoblishtd by 
14.7 Ally 11ter11lon rnadt to • docu!Mnt should bt signtd and 

hive been drawn should be ldtntlfled. 13 .26 ~ 11procnsing of rejecttd products should bt !ht appllcatlon of appropriate ltS1s and cheds at r~r 
dl1td; the alttt•tlon should pttmlt tht reading of IN 

13.12 Only narting maltrials 1tll1std by tht qualily control 1ruptlonal. It Is pttmltttd ~ If the ~lty of tht final lntllVlls IO '"""' rtlndlrdzadort. Al In-house rtfertnct origlnlll information. Where 1pproprla11, the r11son for 
dlpanm.nt and within thtit shelf-lift should be used. Pfoduct Is not 1ffecttd, ff the specifications are mtt. Ind IUndards should be bettd on official referenct 

the 11ter1tlon should be recorded. 
13.13 Starting materials should bt dispensed onlJ by designated If it is done in accordance with I defined tnd Mllhor\ud Nndatds. when llYlllablt. 

14.8 Rtcorcls should bt made or completed when any action Is 
13.37 AJI rtfwenc:e standards should be l10!ed Ind tnecf In a persons, following 1 -i111n proctdut1, to ltl1SUl'I that procedure 1f1er wlluatlon of the risks lrwolved. A r.-d 

matlMf lhllt wtl not ICMrsely afftct their quality. 
t1ken Ind In such 1 w., that al 1i9nlflan1 1ctMtiff ._, 

the conlCI materials •re accurat.iy weighed or measured ~ bt ktpt o4 the rtprocnslng. A rwproceSMd batdl <orarNng the manufacture of pharmac:l\ltlcll producu 
into d11n Ind pt-ly labelled contlinetl. should be vi-> a,_ batch number. 13.JI w-,,,.i.n.i. are trlCllble. Rtcords and •aodlttd standard operating 

13.14 Each dispensed material and ill weight or .oiume should 13.27 Tho lntroducllon of al or part of Htller batches, """""°" lhould be made for the Pfoplf Ind 11f• rtorage proctdutn should be rtllintd for 11 least one year after 
be independently chtcktd and the chtck recorded. conforming to lht required quality, Into• batch of !he of wane rnaterills 1waltlng disposal. Toalc substlncts the • .pr, dat• of lhe finislwd product. 

....... same product 111 defined stage of manufact .. • should 
lftlemationol Dr\lg GM,.s Juno, I !19 l ti. 1u1horlztd beforehand. This rtCOVtry "-Id be CMritd WH014 

out in accordlnct with a defined proctdur• aher 

'P\itnt refer atso to Pan Thi". MC\ion 11. ................ •-····- .. --·---
~ 
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(1) the llllM of the product, wtth a product reference prep1r11lon of such reccrds should be designed to avoid r' code relltlng to tu spedflcallon; tr1nscriptlon errors. 
(b) 1 dllcriptlan of the doslge form, rltength of the 14.27 Before .,.,, processing l>evins. a ct>Klt should be rnade 

product, and sin; thet the equipment and wort si.ilon are dear of prrAaus ,..-
1•.9 D•I• may be rKDlded by el.<1ronic da11-procening 1 •. 16 Porlodic r-.S of the apedflcatlona mey be M<ftMry (c) 1 lat of 11 stertlng metals to be used (If applcable. produas, documenu. or mallfillls not required for lhe 

rynems or by phot09raptlic or other reliable means. to comply with MW editions ol the nationll wtth the lnlernalional Nonproprletary Names~ with planned prOCftl, and that the ~t Is dHn and 
Maner lormulae and detahd standard operating pharmaaipoN or other ollldal compendll. - the lmOUfll of Heh. clncrlbed using Iha detlgnated aultable for UM. This ct>eCk should be recorded. 
procedures rN11ng to the system In UH should be 14.17 Pharmacopoeil$, reference standwds, referenc. .,..en, name and 1 rel11tence lhlt la unique to lhlt meterial 1 UB During procnslrv;i, the following Information should be 
available and tht accuracy of the records should be and other reforenca mallrials should be avallble In the (mention should be made of .,.,, llUbstanC9 lhat may recorded 11 Iha llme each IClion is 11ken, and after 
chedted. If documentation is handled by electronic quality control llboratory. dlslPl'Mf In the courM of processing); completion the reccrd should be dated ind signed by IM 

(d) a ftltement of the npKted final yield wtth the 
datai'focnsing methods, only authorized persons should 

14.18 S~icatiortsfwmrtingw~matnls ICC~tablt limits, and of r.....,ant Intermediate yields. 
penon responsible for the procHSing operations: 

be able to enter or modify data in the computer. and 
Spedfotlons for rtattlng and prlrnaly or printed where applc;able; 

(•) the 111me of the product; 
lhert should be 1 rKOtd of cha"llft and d.letions; access 

padtaglng rntterlals lhould prOllldt, If applclblt, 1 (t) 1 ftlttlMnt of the procnslng loc.ltion and the 
(b) the number of the batch ti.Ing manufactured; 

should be renrlcled by passwords or othtr means and the (c) da1n ind times of CDm1Mnce1Mnt, of signlfont 
description of tht meterlll lncluclng: prlncfpll equipment to be Ultd; lntermedille n1ges, and of compi.1ion of production; entry ol critic.I d111 should be independently dlecked. 
(•) tht deslg111ttd 1111M (If applc.ablt, lhl lnternatlonaf (f) lhl IM1hods, or ref11tenc1 to the melhods, to be (d) the name of the penon rnponsible for each stag• of Batch records elKltonlcllly stored should be protected by 

Nonproprletlry Name) and Internal code referenc.; UMd for prepering the critJcal equipment e.g., 
t>.ck-..p transfer on magnell<: tape. mictofllm, paper production; 

(b) the refe<ence, II 1ny. to 1 phamwcopoelal clHM!g (espedaly 1fter • change In product), (•) the lnllillls of !he operator(s) of diffe<ent significant print-outs. or other means. It is particularly Important monogr1ph; ~ anemblng, calibr1tlng. nerllzing; steps of production and. where approprillte, of the that. during the period of retention. the data are readily (c) qua~lltM Ind quantlt1U.. reqoattmenll with (g) dllall9d Stepwise processing lnstruc1lons (t.g .• clwcks perlOR(s) ...+... ct>Klted each of these operations av1Ub&e. 
KCtpllnCl limlts. on fllllnla, pretrHtmenU. sequence for adding (•.g .• weighing); 

1•.10 Oocum.n ti ,.quired Depending on the =mpany's practlc:e other da11 may be met..W.. mlldng-. ,.....,•turn); (I) the batch number and/or analytial control number 
ulHI• added to tht spedfication, such n: (h) the lnarucdons for .,.,, ~OCHS controls with lhtit ind the quandty of tach starting material actually 
Labels apphed to containe'1, equipment or premises (1) the suppllet and the original producer of the lmlts; wwighed (Including the batch number and •mount of 
should be clear. u111rnblguous, ind In Iha company's materials; (I) wtwe MCIUlry, the requhments for norago of the 1ny recowred or reproceswd material added); 
agreed format. 11 ls ohen helpful In addition to the (b) 1 specimen of printed matnls; products, lnc:luding the conlliner. the labelling, and (g) 1ny reltvant processing oporation or tvent ind the 
wording on the labels to UH colou'1 to indiate status (c) ditKlions for sampling and testing. Of 1 referenc. to 1ny sjMdal ftorege concltlorls; ma;or equipment used; 
(for tXlmple: querantlned. 1ccepted, rejKted, Of dean). procedures; Ol any spedlf precautions to be observed. (h) the lni'focess controls perf0tmed, the lnltlals of tlw 

14 11 All finished drug products should be identified by (d) storage conditions ind prtcautlons; 14.25 ,...,/np /nstnlctlotu person(s) canying them out. 1nd the results obtained; 
labelling, as required by the national legislation, bearing (•) Iha mulmum period of storage before ,. 

forrnlly authortied pacbglng Instructions should eidst (i) the 1moun1 of product obtained 11 different 1nd 
11 least tht following information: rHXlminltion. for NCh product, pack size, and typt. These should pertinent stages of manufacture (yield), together wtth 
(a) the MIM of the dtug product; Pacl:aglng rntterlel should conform to spedficatlons, with normaly Include, or make reference to: cornmonts or explanations for significant dtviations 
(b) a list of Iha ICWo Ingredients (if applicable, with Iha emphasis placed on the compatlbllty of the materill with (•) the - of the product; from the lllptCled yield: 

International Nonproprietary Names), showing Iha Iha drug product It ccintan. The matlltlal should be 
I 

(b) 1 clncrlplton of Its pharrnaceutlcal form, strength and Ol notn on special problems lnduding details. with 
amount of each prnent, and a statement of the net tllllnined for altlcll and major phy.ic.t defKIJ u wel al method of 1ppt1cadon whero lppllcable; signed authorl111ion for any dtviatlon from the 
con1tnu, e.g., number of dosage units. wwigl"lt, or for tile corrlC\Mn of Identity rnarltlngs. ! (c) the padt size apr.-.1 In terms of the number, man11t formuill. 
-.olumt: 14. 19 DocumenU desalblng lntlng procedurn should statt the I wwlgl1I. or vdume of the product In the final 14.29 ••tdl padfagl"'l 1'9C°""1 I (c) Iha batch number assigned by tht manuf•cturer; required frequency for , ... ssay1ng each starting matorlal, conlllnor; A bo1ch packaging r.cord sl>ould bt ktpl for each botch 

(d) the expiry da11In1n uncoded form; .. determintd by Its stabllty. (d) 1 mmplete lst of 11 the packaging mattrials required or part botch proc....c:t. It should be bas4<l on tht 
(•) 1ny speci1I stor1g1 conditions or handh"9 

14.20 sp«1rrcation1 '"' ln11nnt<ll•le •rMI bulk pn>duct1 ' 
for 1 ftlncfard batch size, Including quantities, sizn, rtlev1nt paru of the pacb9ing instructions, and tile 

precautions that t111y be necessary; 
Spedfiations f0t intermediate and bult products should and types, with the code or reference number <Nthod of preparing such records should be designed to 

(f) directions for UH, ind warnings and precautions that 
bt av1ilable If these are purc:Nsed or dispatched, or If I relating to tho specifications for each packeging 1YOid tr1nscription errors. 

may be nec1u1ry, ind 
da11 obtained from lnttrmediatt producu 111 uHd In tho flllttrial; 100 Btfore 1ny packaging oper1tion begins, checkJ should be (g) the namo 1nd address ol lht m1nul1C1urtr or the 
evaluation of the finished product. Thi sptclficatlQm (•) where 1pproprlatt, an eumple or r..,,oductlon ol made that the equipment and work station ere dear of company or the person responsible for placing the 
should be similar to spedfotions for rtattlng meterials or the r.....,1n1 printed packegtng materials and previous products. documenU, or materials not required product on tht marht. 
lor finished products, IS appropriate. spadmans, Indicating where the botch number and for the pfannod pacbglng <>pe<1tions, and 1i"la1 u 12 For reltrtnet llandards. the label Of accompanying •xpfry dale of the product haYI been marked; equipment Is dean •nd suitable for use. These cMdr.s document should indicatt concentration, date of 14.21 Sp«lflulJoM f« flnw-1 pn>dvcta (I) lptclM prKllutlonl to be Clboerwd, Including a careful should be recorded. 

manulactur•. expiry date, datt the closure is r~11 opened. Specifications for finished producss should Include: e.....,.tlon of the packegine "'" and equipment in 14.31 The following Information sl>ould be recorded at the tim. 
•nd 11or~e condittons. wtwre •pproptl.ate. (a) the designated name of Iha product and the code order IO ascertain the llne ct.aranct before Itch action Is taken. and lhe datt and Iha penon 

14.13 Sp«lficationi •nd luting -.,Ju,•• reference where appflcablo; optrldons begin; responslbfo should be dearly identlflld by signature or (b) Iha designated nama(s) of the actlw lngredienl(s) (ff (g) I clescriptlon of the padcaglng optr11ion, lndudlng T ening procedures described In documents should be 
applicable, tM lnter111tional Nooproprletlry Narne(s)~ .,.,, signlfant subslclary oper1tions, and equipment 

electronic password: 
validated In the cantlllt of available f aclities and (c) tile formula or 1 reference to the formull; tobet.IMd; 

(a) the name of the product, the batch number, and Iha 
equipment before they •rt adopted for routing testing. (d) a description of the doslge form ind package dellls; (h) dltalls of In-process controls with Instructions for 

quantity of bulk product to be packed, as well as tht 
14.14 Thefe should bt 1ppropriately 1uthorized 1nd dated (e) di<IClions for sampling and testing or 1 rtferenc. to sampling and acc1pt1nct limits. 

bitch number and the planned quantily of finished 
spedfotions, including tesu on Identity, content: purity, procedures; product that will be obt11ntd, the quantity actually 
ind qua~ty. for starting ind padtaging ma1erials and (f) the qua~tatiw 1nd quanti111iYO requirements, wtth 14.26 latdt ,,,.._am, r«Ol'd1 obtained, 1nd the reconciliation; 
finished products; where appropriate, tlwy should 1lso bt 1cc•pllnet limits; A batch processing record should be kepi for 11ch batch (b) the date(s) and time(s) of the packaging operations; 
available for ln11rmedia11 or bulk products. Specifications (gl the storage conditions ind prtcautions, where proetued. It should be blMd on the rtltv1nt parts of the (c) the name of the responsible person carrying out the 

for wale<, solvtnts. ind rtigents (e.g., Kids and bues) appliabl•; and currently approYld flllster formufl. Tt.. method of padtaging operation; 

used in p<oduction sl>ould bt included. (I">) Iha sholl-life. 
.._ ... 14 15 lacll sptdfation should be apprOYld and m•1ntained by 

the quaUty control unit. Specifications for starting 1•.22 M•rt•r fonnul•• WHO ti .,._..lion.I °"'9 GM P's Juno. 199) 

meterials. lntermediatn, and bulk and finished p<oducu A formaly authorized master formula should exist for 

are rtforred to In MC1ions 14.16-14.21 •Kh prodUCI and batch size 10 be manufactured. 
t•.23 The menor formula V>oukf Include: 

,,,,ema\ton.I 0t'U9 GM,., Nn.. 1M) WHOl5 ·. 



(d) tht iriru.ls of tht ~l'lltors of tht different signlric:.ant 
steps; 

( •) lhe cNcl<s made f0t identity and conf0tmlty with tht 
packaging lnswctions, Including tht results of 
in-p<ocess conuols; 

(f) details of tht pacbging ~ations arri9<1 out, 
including roferencas to equipment and tht ~aging 
lirws used, and, whtn MCeSSlty, tht Instructions le< 
kttping tht producl unpadted 0< a r9Cord of 
reiurning produa that has not bffn packaged to tht 
stor1gt ar11; 

(g) wht,_, possible. samples of tht printed p1ckaging 
m11erills uwd, Including specimens bearing tht bitch 
number, expiry date, •nd 1ny ldditional overprinting; 

(h) notes on any special problems, Including dtt1ils of 
1ny deviation lr0tn tht packaging instructions, with 
written authofiution by an appropriate person; 

(i) tht quantities and reference number Of idtntiric:.ation 
of all printed pacbging materials and bulk product 
issued. used, destroyed, Of retun..cl to stock and tht 
quantities of prodUC\ obtained to permil •n adtquate 
r.condlillion. 

t4.32 Sl1nd1rd OP4r•ting proc•dur•• (SOi's) and N>Cord< 
Thert should be st1nd1rd ~llin!I procedures and 
r9C0<ds fe< tht r9Ceipt of Heh dtMry of Sllrting 
m11erill ind primlry •nd printed p1dtA91ng mato<ill. 

14.33 The records of tht rtctlpu should Include: 
(•) tho name of tho m1tori1I on tho dol,..ry nott ind tho 

con111Mrs; 
(b) tht 'iMiouse' name •nd/or code of m1terill If 

different from(•): 
(c) tht d1t• of rtceipt; 
(d) tht supplier's name end, if possible. m1nuf1cturer's 

n1me; 

(•) tht monufacturo<'• bitch Of reference number; 
(f) tht to~I quantity. ind number of cont1irw" recftvt<I: 
(g) tht bitch number ossigned 1hff r9Ceipt; 
(h) 1ny relevant comment (e.g .. stilt of tht con11in9rs). 

14.34 Th.re should be standArd ~r•tin!! procedures fe< tht 
intem1l labelling, qu1<1ntint. ind st0<19t of st1ning 
m11orills, packaging matorills. and other mottrials. as 
appropriltt. 

t4.35 St1nd1rd oper11ing procedures should be 1v1~1ble fe< 
t1chinstrument Ind piece of equipment and pl1ced in 
cloM pro•imily ID tht ~uipnwnt. 

14.36 Thero should be sundard operating procodurts fO< 
somplin\j, which specify tht person(s) 1uthorized 10 t1kt 

Slmpies. 
I 07 The sompling instructions should include: 

(•) tht method of sompling ind tht simpling pl1n; 
(b) tho tqulpment 10 be u>ed, 
(c) any prtaulions lo be ~ to 1YOid 

contliminltion of thto rNter;.I OI any cHterior•tK>n in 
luqu11iry; 

(d) tht 1moun1(s) of somple(s) to be 11ken; 
(el instructions fe< 1ny roquifed subdMsion of tht somplt; 
(f) tht type of somplo cont1intrs 10 bt used. ind 

wtltthtf ~ art for •Mptic sompling Of for n0tm1I 
.. mpling; 

(g) 1ny specific peautions 10 be obstrvtd. especilDy in 
reg1rd lo tht sampling of nerilt or noxious mattrill. 

1n1"""'tionll °"'9 GMP'1 "-· IH) 

14.38 There should be• Slandard operating prOC9dure 
describing the details of the bald! (lot) numbering 
system, with Ito. objtctive of -.mg that e.ch IHJch of 
inttrrnediate, bulk. Of finished product Is Identified with a 
specif IC batch number. 

14.39 The sundard operating procedures f0t bltdl numbering 
!hot are appfiotd to lht processing st.age and to tht 
respectiw padi:avlng 11191 should be related to elch 
other. 

14 40 The sllndafd operating procedure f0t bllCh numbering 

should 11sure 1ha1 lht - bitch numbers wfl not be 
re~11odly uwd; this •pplies also to repr0CtAin9. 

14.41 811c1H>umbtl alloation should be irnmeclattly reco«lod, 

e.9., In a logbook. The r9COfd should lndudt date of 
allocation, product Identity and llze of balch. 

14 42 There should bt written pr~n f0t tnling moterlals 

and products II dlff .. ent stages of manufacture, 

describing the methods and ~t to be used. The 
tests perf0trntd should be r.-dtd. 

14.43 Anllysis r1CO<ds should lndudt at least !ht following datl: 
(•) tht name of the mottriaf Of product and, whtro 

1ppficabft, doslge f0tm; 
(b) tht bitch number Ind, wt.re appropriltt, !ht 

manuflC\urer and/0< supplier; 
(c) referencts to !ht rNvant sptdfoalions and testing ' 

procedures; 

I (d) lest results, Including obMnr•tions and Qlculotions, 
ond rtf.,tneft to any spedftcallons (llmlu); 

(•) d11es of ltstlng: 
(f) tht lnltllls of !ht persont who performed tht ttstlng; , 
(g) tht inltiall of the persons who vtrifltd the testing and 

tht alcutations. where appropriltt; 
(h) • deer statement of release or rejection (Of othtr 

Slltus decision) ond the dated signlture of the 
ilesigna1ed responslile person. 

14.44 W1itten rtlease and •tjection procedures should be 
•••illble for materials and products, and in par1iaMr f0t 

I tht relHM for sole of tht findMd product by an 
authorized person. 

14.45 Records should be maintained of the distribution of each 
bitch of a~ in e<dof to faciitato tht rtclll of the 
bitch If nKtsSlry. 

t4.46 S11ndard oper1ting procedures and nsociated r1CO<ds of 
IC\ ions tak.n Of. where appropriltt. condullons relthed 
should be 1val1ble for: 
(a) equipment ·~ and validation; 
(b) analytical apparatus and CAiibration; 
(c) maln1enance, dt1nlng, Ind unhlzatlon; 
(d) personnel moners lnduding qualification. training, 

clothing, and hyijlene; 
{t) •rwironrMntal monllorin;; 
(f) pest conttol; 
(9) complaints: 
(h) rtafts; 
(i) rtlums. 

14.47 l09books should bt kopt with majot and crllicaf 
tquipment ind should rta)(d, as appropriate, 1ny 

••~lions. calibrations, maintenance, deaning, Of r.palr 
oper11ions, lnduding datn and tht Identity of the people 
who u rried lhtso operations out 
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14.41 The UM of majot and critical ~I and lht lrtas 
~ 

uncontrolod r•111 of dust. 91ses, v1pours, sproyi, or ( 
whet• products Nw been ,.-nstd should be orgonlsms from materials and poducls In process, from 
appropit.tely recorded In chronological order. rnlduft on equipment, from lntru<f""IJ lnstcts, and from 

14.411 ?Mt. should be written proctdurn assigning opera\Ofs' clothing, skin. etc. The skJnlftcance of this risl: 
~for unltatlon and dncribing in suffocient varies with the type of contaminant and of the product 
ctet.1 the dffrq KNdufts. methods, ~t. and being conlaminattd. Among lht most hazardous 
materials to be used and fldkln to bt deaned. Such con11minants are highly sensitizing maltrials, blobjicaf 
written procedures should be followed. preparations such as fMnv organisms. ctrllin hormones, 

PAKTlWO. GOOD PftAcnas IN PRODUCTION ANO cytotoxic substances, and olhtr highly active mottrills. 

QUALITY CONTROL 
Products In which conllmNtlon Is Rktly to be most 
1i9nlfican1 ire !host adminlsttted by lnj9Clion or 1ppli.d 

15. GOOD PRACTICES IN PRODUCTION' to open wounds Ind !host giwn In lar9e doMS and/0< 

IS.I l'rlndple. Production ~llions must follow delfly 
over a Ion!! time. 

15.12 Cross<onl•mination should be lvoidtd by 1ppropri11t 
deflntd proc9durt1 In -danc• wllh monufacturing l.chnical 0< 0<g1niullonll meosures, fe< eumple: 
and marketing aulhorlzations, wtlh tho objectiw of 

(1) production in M9ff91led llHS (which ml)' bt 
obUinlng products of the requisite qu1ity. 

required for products such IS penidlllns, five blcteriel 
IS.2 aetMn/ pr1par1tions •nd ceruin othtr biologicals). or by 

Al to.ncling of m11erills and products, such os rtceipt ampaign (Mparalion in limo) foll~ by 

Ind quer1ntlne, umping, rt0t1ge, labelling. dispensing, app<opri1tt de1ning; 

processing. pacbging, and distribution should be cfont in (b) providing 1pp<opri1tt 1irlocks, prt>surt differentials. 

ICCIOfdanc1 with wrinen procedures °' instructions ind, 1nd 1ir extrlCtion; 

whete nee~. r9COfdtd. (c) minimizing the mk of conuminatlon austd by 
1S.J N'f cMvtatlon from Instructions or procedures should bt rKlrculalion 0< re.ntry of untruted 0< insufficiently 

ftO\dld IS fat IS posslile. If dt..tations OCCUf, they should tr•ated air, ~ 

be approved In writing by. cies19nated person, with tht (d) -•ring prot~ clothing in 1rtas whert products 

irwolllemtnt of the quality conuof department, wtwn with specill risk of o-os1<on11minl1ion art processed; 

appropriate. (•) using cleoning •nd d9Cont1minltion procedures of 
15.4 Checb on ytefds •nd rllCondlation of qu1nlilies should known eff.aivenoss, 11 ineffective deoning of 

be carried out •s necessary to ensure thlt thert ort no .qulpmont Is • common >eurce of 

clocrepancies outlfdt 1«ep11ble limits. aosKontaminadon; 

15.5 Operations on dlfftrtnt products should not bt arriod (f) u<ing • 'closod-systo<n' of production; 

out lfmultaneously Of conseaitlwtly In the some room (g) !Osting for rtslduts; 

unless there II no risk of rnil11p °' o-OU<On~minatlon. (h) using cle1nllness st•tus libels on equipment 

15.6 At II times during processing. al materials. buk 15.13 Measures to prevent crou.<:ontaminotlon and their 

conlllners, major Items of equipment, and where effectiveness should be checked periodically according to 

appropriate the r00tns used should be labtffod °' Sllndlrd operating pocedures. 

otherwise ldentilled with an lncfication of tht product °' 15.14 Production lfHS whert susceptiblf products ere 

mat..W being processed, Its strength (where applicable). processed should undergo poriodk mio-obiologic:ll 

and the bitch number . .....,,.,e 1ppliablo, this Indication monitoring. 

should Ibo mention !ht st.age of production. 15.15 l'rocesslng OP4,..lions: lnt•nn•dloto and bulk 
15.7 Accns to production prtmisft should bt restricted to /l'odllct:I 

IUthorind personnel. ll4f0<t 1ny procossing operation Is Sllrtod, sttps should 
IS.I Nonnaly, norwnediclnal products should not bt produced be liken lo ensure !NI the we<k 1ru and equipment 1ro 

In areas or with equipment destined '°' the production of deon and freo from 1ny Sllrting m1ttrt1ls, products, 

pharmaceutlal products. product rt>idufl, la~s. 0< documents not required for 
15.11 tn?oeeu conuols are mostly ptrl0tmod within the tho current optrllion. 

production area. They should not Cll"f •ny risk f0t lht I 5. 16 Any n.cessary ln?oct>scootrols ind tnvironmentol 

qualty of the product. conuols should bt urned OUI 1nd recorded. 

15. 10 ,.,..,.,,don of ao0<0nt.rnlnatlon and bactorio/ 
15.17 Means should bt lnrtiM.d of indicating f 1ilures of 

contMslnatlon In produc'llon equipment Of of lfMces (e.9 .• w11er. gu) 10 ~uip<MnL 

wi- dry materials and products are used in production, Defective equipment should bt withdrawn from us• unbl 

special precautions should bl taken to prewnt tht !ht defect has been r9Ctiroed. Production equipment 

gentretfon ind dlssemlnalfon of dust. should be de1ned 9Ccotding to dollied Wl'inon 

15.11 Conllminatlon of • stllting m11erill Of of 1 product by ptocodurn ond ste<td only under d .. n ind dry 

another moterW 0< producl hes to be •voided. This risk 
conditions. 

of acdcltntal CIOU<ontlmlnatfon 1riMs from tho 15. I 8 Containers fe< fillin!I should be deoned btfor• foli09. 

Atttntion should bt 9iYon to 1vQding 1nd removing •ny 

'for the <Nnllf- ol n-products pie- rel., 10 '•n TlvM, MClion conllminanu such IS glass fr"!lmonts •nd metal particles. 

n !Gr the.......,, ...... ot Ktiwo phonNcaulicol ifvodionu It.A dn.9 15. I 9 Any slgnlfunt dt-Mtion ftom "'9 uptcted ~Id shovld 

.._., piHM refer to,.,, TlvM, MClion II. be r9COfdtd and investig11td . 

-wHOtl lntornolionol °"'9 GMP-1 Junt. IP9l 
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(c) the number of the eorttalnef from which IM sample pack~ng and st0ted under the rea>mm•nded () 
has been taken; condllons. If --iitloNlly 1afv- p.cbgn ar• produced, 

(d) the slgNtin of the penon wt.a has taken ,.,. smalet samples might be stored In appropriate 
sample; and eorttalne<s. Samples of ~ mning materials should be 

15.20 Checks should be carried out to ensure that pipehnes ind (c) whether lht correct ptoducls end pacbging (•) the dllt• of .. mpling. ••!lined f0t 11 le1st on• ye1r beyond the upity d1tt of 

other pieces of equipment used f0t ,..._ tr1nspon11ion of materills ar• used; .llU Tnt NqU/f9nNnts the corresponding finished product. Other stanlng 

producu from one 1111 to 1no!Mr ore connected in • (d) whether ony owrprlntlng Is con-Kt; SIWTlng and P«kaolng marerlals materials (otMr then solvenu. gases. •nd w1ter) should 

correct manrwr. (•) tM corrKt luncllonlng of line monitors. a.I~ releasing a llaning °' packaging material f0t use, be re111ned f0t 1 minimum of IWO ytlrS if their st1bllity 

15.21 Pipes used f0t conveying distiled°' ~ed _,,., ind, Sarnpln liken awey from lht ~ lne lhould not the qually control man19er should ensut• that the llows. Retention samples of matMlls •nd products 

where 1pproprilte, other w1titr,PP.. should be sallltlied be ••turned. 11111terlels ~ been tated fOt conformity with lhould be of a slz• sufficient to pitrmlt 11 le1st IWO ful 

Kcording to wrlntn proctdufn that datal the action 15.32 Producu that hew been llwalwed In an......,....--' .,,ecffbdonl few Identity, ntqth. purity, end other rHuminations . 

limits for microblologkal eortt1mlnltion ind the me•surn during paQaglng should be relntroduc9d Into the PfDC9IS qu111y....-.... 16.17 Stabllltynvdl•• 
to be taken. only aft., special lnspKtlon, lrwertlgatlon, and .,,,,_.. Ul.I An Identity ..., should be conduaed on • sampl. from 1M quality conuol deplnrnent should .,,.klll• the 

15.22 M .. suring, -lghlng, rec0tding, ind control equipment by llllhorlzed personnel. A datahd record ltlOUld be bpt och ~of Nrtlng materlll <- also MCllon qt11lty and llablllty of finished pl\lrmacautlcal products, 
and instrumenu should be s.Mced ind calibr1ted It of !hit ~•tlon. U.11~ and when nacasury, of Nnlng materials and 
prespecif..cl lnt.,.•ls ind records maintained. To ensure 15.33 Any 1i9nilicant °' unusual disaapancy obMfved during 16.10 EllCh bitch (lot) of printed~ materials must be lnt~t• producu. 
.. tisl1ctory functioning, lnstrurnenu should be cNcked recondliation of the emount of bl* product and printed ~followW!vraalpt. 16.18 1M qt11lty conuol dapenment should Ht•bHsh expiry 
daily 0t priot 10 use f0t performing 1n11ytical tHU. 1M packaging materials and tht number of units prodiad 16.11 In lltu of tftllng by the manuf1<1urer, 1 canlficat• of d1tas 1nd sti.lf~ift sp«ffications on tht basis of st1bc'lity 
dltt of calibretion end saNic1n9 and t.._ d11t when should be lnwstiglted and 11tlsf1C10tlly eccounted few Mllysls may be ICCapled from the suppiitr, provided that IHIS related to stew~• conditions. 
r.alibr11ion Is du. should be cle1rly Indicated. befew•rMIH. 1ht manuflClurar ntabllshtt the relilbility of the 16. 19 A writter1 programme few ongoing stability determination 

15.23 Repair end maintenance opar1tions should not present 15.~ Upon completion of 1 f)ICbglng ~Ilion. wry unused supplier'•-~ lhtouvh •ppropriat• periodiC ••lldation should be d-'<>ped end implamentod to lndJdt 
any hazard to tht quafity of the products. bltch<ocled packaging materials lhould be~ and of the supple(s tnt rnults 1- Haio<ls 9.8 and 9.51) tlemtnu such ai: I 

15.24 l'acka9ln9 op.nitioru 
the d.struction recorded. A documented procedur• - and 1hrough OMite luclts of the supplier's capabilities. (•) • complett description of the drug Involved in the 
should be folowed If uncoded printed mat..tals ere (TNs does not 1H9e1 MCtlon IS.SI). C.nificatn must be study; When the progremme ID< pacl:.aging oparalions is being 
retU<ned to llock. origll>lk (not ~I ew otherwise hew IMir (b) tM complete t_..ing par1me1..s ind methods Ml up, panicular attention "'-Id be given to mlnimWng eutttentlclty -..cl. Cer11flcetes must con111n tht dnaibing al IHIS for potency, purity, and physical IM risk of aDU-COrttamlnalion. milMJps. or subrtltulions. 16. GOOD PRACTICES IN QUALITY CONTROL folowlng lnfonnedon: characteristics and documented ~nee thot U-OiHerent products should not be podaged In doM 16.1 l'rlndpl.. Oualty corruol 11 ~with -.ping. (a) ldtntlfkatlon of the laulng supphr, signatur• of IM tests indicat• st•bility; ..... 

prmimhy uni.a thtr• is physical segregation or Iha UH spedlicatlons, Ind tasting as w.11 as with the campetent oftldal, and sutament of his or her (c) provlslon for the Inclusion of a suffldent number of 
\ 

of electronic surwllenc.. . 
ewganlzatlon. documentation, and ,..._ pnadures lhat quelfkatlons; bitches; 15.25 S.for• pacbglng optr•lions or• begun. st-iis should be 
itrlSU'• !hat the nacessaiy and rwt.vant - - anted (b) the name and bitch number of the moterial tHted; • (d) tM IHting sch.dutt few Heh drug; taker1 to ensure that,.,. work 1re1, padtaglng lints. 
out, and that mottriels ere not released few UH, nor (cl I llatement of spedflcatJons and methods used; ind (•) provision few special storage conditions; printing machines, end other ~pment ere cle1n end products released few .. 1e ew IUPPly, untl ~ qually has (d) • stetamant of 1•st results obtalntd ind the d1t• of (I) provision few 1dequ1te somple retentlon; and frH from eny products, malwls, 0t docum•nU , 
been judged 1atlsf1Ctcwy. Qllllly control II not conllnld testing. (g) • summary of el the d111 g-rated, Including the 

prevlously used ind not requited f0t the eutr•nt 10 labor1tcwy operations, but must be lnvolvtd In.. . ~control .,,.luatlon •nd the conduslons of tht study. 
oper•tion. The line dt1r1nc• should be perf0tmed decisions !hat may concern tht qualty of the product. ; H5.ll ~control records should be molntalntd end form 16.20 Stability should be dttermlntd prior lo marketing ind 
accewding to en 1ppropriAtt checklist IM recorded. The independenc. of qt11fity control from production Is I pan ol lht batch records(- section 15.2). following •ny significant changn In processes, 

15.26 1M """"' ind batch number of the product being c~od fundllmental.' - llnlJh«I products equipment, packaging matwls. etc. 
handled should be displ1ytd It tach pocl:.~ing station or 

Ct>11tn>I of n.rtJng mat..Uls ,.,../ lnt.......a.t.. bulk. 16. IJ l'or each bitch of drug product.. ther• should be an 
hnt. 16.2 

appropriat. laboretory determination of .. tislactory PART THREE. SUPPORTING AND SUPPLEMENTARY 
lS.27 N0tmaDy, filling and Meling shoutd be followed as quickly and finllllNtl prod.-

-.fannlty ID hi finished product sp.dfocalion prior to GUIDELINES 
as possible by labeling. If labelling ii delayed, approprlat• Al tftlS should folow the inltruclions given In the ,._, 
procedurn should bt applied to tmur• that no mix.yps ,.,,.nt writt.,, tat proctduf• few ~ material ew 

15. 14 l'roducu .... to - the Hllblilhed lpecificatlons ew 
17. STERILE PHARMACEUTICAL PRODUCTS 

product. 1M rasuh should bt chtd<acl by 1ht supeMsot Explanafl011 or mislabelling can occur. 
bef0te the meterial ew product II r•ned ew l9j«lacl. ,,,.,, other,..._,, qullty crlterlt should be r-tK!ed. n- guldtliMs do not r~• tny of the MC1k>ns In lS.28 n.. corrtet performance of 1ny printing (tor example of 

16.3 Sarnpln lhould be r•prnent•tlva of the bitches ol llep-.lftg may be performed, If fusible, but the Pans Ont end Two but rtrns specific polnu for the coda numbers ew Hplry dltn) ~ Mpar11ely 0t In tht 
metarlal from which they ire taken In llCCOrdana with rep1~ product llhould met! al lpecifications end menuflCIU<e of ster .. pr•paretlons to minimize t.._ risks courM of the 111cbging should be checked ind recorded. 
1.,. eppro.ed wmtan procedur9. other quelty criteria pricw to Ill llCCepllnte Ind r•IHH. of mlaoblologlcal. paniculate, end pyrogen Attention should be paid ID printing by hand, which 

16.4 Sampling should be C.rritd out ID as to avoid 16.1 s "-lucflon--' ,...,,_. contamination. should be rllChacked at regular intt<V1ls. 
lS.29 Speci1I care should bt liken when CUI labels are used contamination or other advtrM tffKIS on qually. 1M l'roductlon and control records should be rt'Mwed ind 17.1 G•Mr.J 

end when ovtrprlnting Is carried out off-lint, ind in containers thlt hew been sampled should bt marbd wry cfivtrvenc• or falur• of • bitch to mHI iu 1M production of stHile preparations should be carried 
hand-picl:.aging operations. llDMHd libels lrt normally Kt0tdingly Ind Clt'•fuly rtSffled efter tamping. I specifications should be thoroughly lnvntigeted. 1M DUI In dHn •rtH, itntry to which should be tlvough 
prefer1ble to CUI labeb in helping to 1-.oid mix.yps. 16.S Cat• should be taker1 during .. rnpling to guard agoirlSI lnvestlgetlon should, If nacasury, •Ilene! lo other bitches airlodts few ptnonntl Ind/or few 90ods. Clean 1rtu 
Or>lint vtrification of 11 llbels by eutomated electronic contamination°' mix~ of, ew by, 1ht materiel btlng of the - product and other producu that may havt should be rnalntainad to an appropriate stendard of 
mains can be helpful in prtvtnting mix-ups, but checks .. mpled. Al samplng equipment !hat COIMl Into contaC\ been Mmelated wfth the specific feilure or ctsa.pancy. A cle•ntinns and suppitd with 1ir that has passed tlvough 
should be made to ensure that any electronic coda with the materiel should be dNn. Soma potliculwly wrtnen record of the lnvtstlgatlon should be made end flh..s of an appropriat• •fflcienc:y. 
rtldan. llbtl count..s. or similar devic.s •rt ~roting hazardous °' potent materials may raquire spadal llhould Include the conclusion Ind f~ action. 17.2 1M various oper11ions of component prepar1tion (such ; precautions. 16. 115 lletention Slmples from ~ betch of flnisi..d product 1s containan and closurn). product pr~ration, filing. t0trectly. 

16.6 ~mpfing equiprnant lhould be cleaned Ind, If nacenary. should be k-iit few 11 least one y.ar efter tM expiry dlt•. 15.30 Printed Ind •mbossed information on pacl:.1ging 1nd sterilization should be carried DUI in s.poratt 11eu 
mai.rials should be distinct ind resis11nt 10 fading or sterilized bef0te ind efter eec:h - end stored ...,.,11.iy Pinllhacl products should_ usu1ly bt k-iit in thei< fin1I within t ... dtan ar ... 
erasing. from ot.._r llbomory equlpmenL 

'Abo"'- .. batch ........ 
15.31 Or>line control of the product during packaging should 16.7 EKh somple cont1in« should btw 1 llMI Indicating: 

include 1t lt1st chKks on. (a) tht name of ti.. samp.d material; WHO JO l<>tttnationol °"'9 GMP's lllnt, 199l 
(a) ,.,. generol 1pp .. ranct of the pack•g•s: (b) the bitch°' lot numbtt; 

(b) whelhel t.._ p1cbges •rt complttt; 
'Please rtfM ~so to Part One. ltction J. 

lnlemotionol DnllJ GMP's .11.nt. 19U 'WHO It I .. 



lltlrlt prepet•tlans should be Instructed to r.pott •ny personnel. Gr8de I _,.H should be designed SO thlt 81 
r."\, 
I J 

CDllCltlon lhllt INY - the lheddlng of •bnorm81 oper1tlon1 Qn be obMtwd from outside. 
numbln ot l'rPtl of con~ l*lodlc hMlth clMds 17.17 In cle1n •••••· •I exposed surflOI should be smooth. 
for lllCh conditions we dnir.tile. Actions 10 be 18ken lmpeMous, 1nd unbroken In order 10 minimize tha 

17.0oon •roas for lhe production of storH products •r• dosslfied 17.5 ManufKtu,. of n..U. ,.,.,..,.doM 8boul penonnel who could be lntroducin9 uncM shedding or accumulation of panldn or mlcroorgonisms 
•ccordar>g to the requited c:Nr•<1tnstics of the air, in grodes A, B, Manufoctutlr>g oper8tions Wt h8fe diYldtd Into lhrM mlcroblologiul hawd should be dtdded by • dnlgNlled and to permit the repeoted application of dt•nl"'il ogents 

(, •nd 0 (Stt Tobie 1). COl~ories: flm. those In which the prtp8llltion Is Maled competent,..._.. and chlnftetants, where used. 
in tu fiNll containet and termiNlly-'lnd; MCOnd, 17. 10 Ou1door dotNng should-be broughl Into the c1 .. n 17.18 To reduce the accurn.Mtlon of dust •nd to fadlll81• 

hblo 1 thoto In which Iha pr.,..,.tlon Is st..tlnd by flhtallon; ., • .., and penonnel ent81tng the changing rooms should dtlnlng there should be no undoaN1blo receu" and a 
AJr d•uific.tion 1yst•m for manufacture of "•riM prodYCU and third, thole In which the prepwatlon can be Sl8fllncl llretcly be d.d In llandard flCIOry protective garments. nWilmum of projtcU"'il lodges. lhefw"· cupboards, and 

Ma.imum numbel ol I 
neither by fillr1tlon nor tlfllllnlly Ind conMqUelllly must Clllnglng Ind wasNng should follow • written proctdure. equip!Mnl Doors should be carofuly designed lo 8-.oid 

ponides f!!nnintd ~rm Muimum number ol 
bo produced from sterile SWllng rN1tariak In an aseptic 17.11 The dolNng and ill qualty has lo be adapted IO Iha unde1nable rKn9"; sliding doors ••• undnirlblo for 

llioblt microorg•~Sf>S way. ArH gtacMs H speclflod In MCtions 17.5.1-17.5.3, ptDCilll and the workplace, and -n In such • way as 10 this roason. 
Grad• o.s.5em •Sem f!!nnintd~rm must be Mlecled by Iha manufacturer on the basis of protect the product from contamlnltion. 17.19 Falso celi"!ls should be IO•lod to pr...,,t conl8minatlon 

A ••lldallon runs (e.g .• 11erllt rnedll 111). - 17. 12 W!lst-tchts end jMtlery should nol be wom In dHn from lht space at.av. them. 
(l.Aminar-.irllow 

17.Sl T .,.,,;,,.11y strittd producrs areas. and cosmetla thlt Qn shod panidn should not 17 .20 Pipes and ducts should be Installed so that th.y do not 
worlcstltion) 3500 nont ltn!Nnl be lllOd. croat• r9C9Sws that ••• difflCUlt to dean. 

B 3500 nont 5 Solutions should gtneraly bt pr.,..,ed In I grade C 
17. I J ClotNng should be 1pproprilt• to Iha •it grad• of Iha 17.21 Sinks and drains should be .-..oidod wherOYlr possible and onvironment in order to glw low mlcrobl.r and c 350000 2000 100 

particulate counts, sultlble for irnmediltt Rtr1tion Ind ., .. whir• Iha penonnol wl be -'ting. Tho should be exduclod from aroos whore aseptic op«ations 
0 3 500000 20000 500 storiization. Solution preparation could be allowed In • clttcriptlon of dolhlng required for each gr ado is given are corried out. Whtre lnsuiled they should ~designed. 

gr ado O orwironmtnt II addltionll rno1surn -• taken 
below. located, and mainttlntd so H 10 minimize Iha r1slts of 

lo obt•in 111 of tht r~uired char1<1or1stia, methods sp.cifrod by 
10 minlmlzt contamlnltlon. such IS Iha Ult of doMd Grlde D: Tho hair and, whort appropriate, bo•nf should microbial con11miN11ion; they should be fined with 

the na100NI authorities should bt ustd. It should bo noted that: bt cov.rtd. ProttetlYe clothing and appropriltt shoes or effeclivt, Hsly de1N1blo trips with air brtlb to prtwnl 
LarniNlr ... irllow systtms should provide • homogeMOUS air YHIOls. For parenterals, filing should be done In • 

~should bt wom. Approprill• moHUIH should back.flow. Any llOOf channel should bo open •nd t1sily 
spttd of about 0.30 m/l for venial flow and •bout 0.45 lamlnar .. irllow workstation (grlde A) In I grlde C 

be takpn to avoid any conl8mlnatlon corning from do1N1blo and be connocted lo drtlns outside Iha arH in 
m/s for horizontal flow but prKist air speeds will dtpend on tnYironrnont. Tho prepar1tlon of other sterlt products. 

outside the dt•n area. 1 maMor that prOY1nts l"'ilross of miaoblal contaminants. 
tht type of tquipmont. t.g .. ointments, crearns. suspensionl. Ind tmUlsions, and 

Grtde C: Tho halr and, whttt 1pproprla10, btard should 17.22 Changing rooms should bo designed as alrlocb and used 
In order to rHch Iha B. C. 1nd 0 air grado1, the nurnbot of f~k"'il ol con18lntrl should !19r*•lly bt done In • grlde C be cov.rod. A "'9e or twofliKe trousor suit gAlhertd to provldt ~par•llon of tha dlffe<tnl stagn of cha"!lln\l. -. 
•ir cha"!IH should generally bo higher 11\An 20 per hour In • environment boloro termlnll 11orlliz1tlon. ' 

at the wrists and with • high Melt. and 1pproprq10 shoos so mlniml2ing mi<roblal and p1f'llcut11t conl8miN1tlon of 1 
room with • good airllow panorn and appropriatt HEPA 17.5.2 sr.,;i. fjfor.dproducts or.,.,..--. should bo wom. The dolhi"'il should shed prolectNe dothlr>g. Thty should bo tfftetNwly ftushod 
(higt..fficioncy paniculat• ait) lilm1. Tho handling of stlN'li"'il matorlals and tho preparation of Wtulllly no llbrn or paniallat• man.,. with filtered air. Tho ulO of sopar•lt changing rooms for 
low v1lues for cont•minants ar• reliable only when I large solutions should be done In • grade C erwlronmtnl These Grade I: He.clgoar should to1811y tndoM Iha hair and, entering •nd le•Ying dean areu is sorn.limn desirable. 
number of ak samples art 18k•n. KIM1in could be •"-eel In • grade D ....Wonmtnt If where approprlatt, board; It should bo ludted Into the Haf>O.w•shing f •ciUties should bo providtd only In lho 
Tho guidanct given for tho maximum perminod numbtr of additional moalUfn-• lllten to,,..,.. . .. nect of the suit; a face mast should bo worn 10 pr...,,t cnanging rooms, not In 1toH whort aseptic work Is done . 
partldos connponds approximately to tho Unilod 511tlH conl8minalion, such as the 1111 of dolOd ..ssels prior to the lhedclng of droplets; stdztd non-powdered rubber 17.23 Airlock doon should not bo opened simultantOUlly. An 
Fedor al Standard 209E (1992) •s follows: Oass 100 (gradn r•tr•tion. Aller st.,h fihration, tho product must be flt plastic gioMs Ind llerllzod or clsinfocted 1-ar intorlod<lng system and• visual and/or audibl• wanV"'il 
A •nd 8), Oass 10 000 (gradt C). •nd Oass 100 000 (grade handled and dispensed Into con181ners under aseptic lhoufd be ~ w..er-Oonorns should bo tucked insldt system should be operated to pr...,,I the oponi"'il ol 
0). conditions in a grlde A or 8 1rea whh 1 grade B or C lht footwear and garment._. Into Iha gloMI. Tho more than one door at • limo. 

It may nol •lw•)'1 be posslblt to demonstrate conformity with 
background rospoctiYtly. prOl9cM dotltlng should shod Wtualy no fibres or 

panicular •it standards at the point of Iii whtn filling is in 17.24 Equi,.....nt 
progress, owing 10 the genoration of panicln or droplets from 17 .S .3 Oflr«' storH prodvcts pr.,,.r«J from steri/t mrtinp plt1il:Wt• m11ter and should retain panicles shed by the A filtered 1ir supply should maintain a positive prnsure 

the product illolf. marwlJ in an as.ptic way body. rtla!Nt to surroundi"'il arHs under au oper1tional 

17.4 Each monuf1C1uring oporalion requrres an approprialt air Tht handli"'il of stani"'il rNltorials and al fllf1htr 17.14 Fot twiyworlter In• grade I room, dt•n sterilized 
conditions •nd flush tho arH tfftctlwly. Moroowr, 

cleanliness ltYol in 0tdor 10 minimize the risb ol 
processing should bt done In 1 gr1do A or B arH with • prottcliYe garments should bt provided •t each -k panicul•r anontion should be paid 10 tho prottction of 

porticulatt or microbial contominatoon of tht prodUC1 or gr ado 8 OI C background rospectlwly. Miiion. OI at IHll once • day II ll>onitori"'il rnulu justify tho zone of grt•ltst nsk. that is. the immtdi•lt 
mat trial• boinv ~ndlod. !>t<1ion 17. S give• the minomum 17.6 hnoran•/ 

IL Gbrws should bo regularly chlnftcted durlr>g trwifontnenl 10 whld\ the product ond lhe dHntd 

•i• ;r•d•I f~UW.cl for diH•rent manuf•ctur~ Only the minimum nurnbot of personnel required should operations, and masks and glo¥n should bo cha"'iled at components In contac:t with 11 •r• ••posed. The v11ious 
oper•lionl. Tho particulalt and microbiological conditions bo presont in dean are11; this Is particularly important 

le8SI at twry -king MUion. The use of dilpo11blo r..:ommendallons r.gardlnv air supplift and prnsurt 
given in Table 1 should bo maintained In tho zorw during aseptic proc ...... lnspKllons and controls should 

dotltlng ml)' be MCtsllry. dlfforenllals ""'Y n.td 10 bo modified If it bt<om.s 
immtdiat.t\< surrounding lht product -.. tht bo conducted from outside tho arHS H far•• posslble. 

17.15 ClolNng used In dean lfHs should bo laundered or noco•sllry to contain ma1.,;.,1s such H pathog•nic. highly 
product Is exposed to the environment. Theso condrtoon• 17.7 Al personnel (Including those concornod with deaning 

clMned In SUCh a woy thAt k doet not galhe• addltional loxic, radioaClivo. or lrvt vital 01 ba<leria(maltrials. 
lhould •lso bo KhitYod throughout the background and maintonanco) employ«! in such aroH should r~ 

I 
pw1iculatt conl8rniNlnts that con later bo shed. Soparatt O.Contaminatlon fadities and the trutrnont ol •ir 

en.ironmenl H no porsonntl art present in the processing r.gular training in disciplines r.,,.nt to Iha correct 
laundry fadlltln for such clothing are desirable. If fibres leaving • dtan ., .. may bo MCnsary for some 

ar11. and tt the standards fan for •ny rHson k should bo manufacture of st.nit producu, lnduding reference to art darnogod by Inappropriate dt•ni"'il or sterilization operations. 

possible to rKover tho conditions alter • short 'cle•f'H.lp' hygH!nt Ind to the basic tltrnonu of microbiology. When I !hart INY be an lncreHod rislt of shoddi"'il panldts. ,17.25 It should bo demonstrated that airflow pantms do nol i Washing and 11erllz1tJon oper11lons should foDow 
period. Tho utilization of absolutH>alrrier ttehnology •nd outside staff who,.,..,. not rKIMd such training (t.g .• I prosonl • contamination rtslt. for oumplt care should bt 
automated sys1tms to monimiH human intel'Yltllions In building or maintonanc:t contractors) nMd to be brought standard operating procodurn. 18ken 10 ons1110 that airflows do not cfrstributt panicln 

processing artas con produce sogniliant advantages in In, particular core should bt 18kon - theW iUp9Mslon. 17. HS ,,.,,.. .. from • pa~•ting person. operation. or machine 
ensuring the 11orikty of m<1nuf1<1urtd products. When 17.8 Staff who ~been ongogod In tho procmlng of Al premises should •• far H poulblt be designed 10 10 • zone of higher product rislt. 
such tKhniquos are ustd, the rKomrnondations In lhno anima~tissuo m11eriah or of cult111n of mkrocM9anlsml llYOld the unnte-ry entry of ~ or control 17.26 A warning system should bt Included to indlc110 failure In 

1Upplomentary guidolinel. particularly those rolatlr>g lo air other than those used In tht current manulKIUring tht air supply. Ari indicator of prossur• difftrtnct should 

qu•~ty •nd monitoring. stlA apply, with appropriatt ptOCHI should not enter sterflt.poduct arHS unless 
........ interPfeli1tK>n' of the ttrms 'works1.ation' and rigorous and dearly def med dec:ontarninlllion procecbn 

WHD2l lm.,,..tionol 0ruv GMP's Juno. 199) 
'tnvironment• have been followed. 

17.9 High 11andards of personal hygiene and dtanllnns are 
t1son1i1I. and personnel lrwolYtd In the manufact1 ... of 
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requftlnents for mlaoblologial qwllty wt..n the need In •rry cese. the sterilization process must be In 
('°'\ 

I 
for thS hn ti.en lndlcat9d by monltofin9. accordanc• with the marbling and m•11,..,fac1urin9 

17 .45 The iw-u of contalner1and1111teriah lab19 to •Ulhorizations. 
99f*ale fins should be mlnlmlnd In cl.an WMS and 17 .SS Befor• •"'f strizatlon procm is ldopted, Its suitabllty 

,-
monitorinv should be ainslder9CI wt- batdlls •• 

IMlid9d compl9tely wMn 1S9pllc worlt is In pr09f9SS. for the product and Its efficacy In achirMg the desired 
be fined bttwffn ll'HI whet'e this differenc• is 17 .46 Compontnts, blA-product contllners. •nd equipment st«lizlnv conditions In II parts of •ach type of lold to be 
important and IN pressure difference should be r99ut.tly 1ssess9CI for 1pproval. Nt '*1iatlte qulllty should llso should be hlndlld 11ter the flnll de•'*'!! process In sudl ptOC9ntd should be demonstr1t9CI. This worlt should be 
recorded. be .. 1luat9CI on a regiAir Niis. Addltlonal monitoring II - I WW, lhlt tllty.,. not ~I.cl. The 11199 of l'WP9•!9CI 11 sdwduled Intervals. at lust •nnualy, and 

17.27 Considtration should be giYtn to restrlctinsJ unnecessary sometimes cleslrabl9 -wi- there - no production procealng of compoo ients. bulk'fl'Oduct containers, and ~significant modifications hive be.n made to 
access to ailical folinv areas, 1.g., grade A filling zones, operations, •.o .. after validation of systllmS, clunlng. and lqlllplNnt should be property ldentlfl9CI. the tqulpment. "9cords should be kepi of the mulls. 
by the us. of a physial barrier. 1umig.1ion. 17.47 The lnterYll ~the wuNng and drying and the 17 .56 Biological Indicators should be consider.cl onty u an 

17.28 A conwyor belt should not pass through • par1ition 1 7 .38 Proceull'lfl _,.,lion of compoo ients. bull'fl'Oduct containers, and Mldltlonll method for monltofin9 the st..tiz.ltion. If !Ny 
be-n a dean arN 8 and a proclSSing ., .. of lower air Precautions to mlnimln contamination should be i.bn ~uwell 11 ~sterilization and use, are used, strict prtc.1utlons should be taken to awid 
cteanlinm, unless the belt iu.ff is continuously stlfiliz.cl durinsJ •• proctulng st11991, lnduding the staves befor9 lhould be .. short u poaibl9 and subj.a to a tiftw.imit transferring mlaobllll contamination from them. 
(e.g .. in a sterlizing tunntl). sterliZltlon. eppoplltt to the valldlt.cl stor199 conditions. 17 .S7 There should be • cl.ar me1ns of dlfftrentlaling products 

17.29 Whenever poslible, oquipment UMd for processing sterile 17:39 Preparations containing ... mlcroblologiall orgenllrns 17 .41 The lime betwe9n the Ill" of the preparation of a 111.t hive not been sterllHd from those that ....... Each 
products should be chosen so that It can be eff K!Mly should not bt made or containers f99CI In .,... used for I 

IOlutlon and lttrlzatlon or fltratlon thtough • bask•t. tray, or other carrier of products or components 
sterilized by steam or dry heat or other melhods. the processing of other pNrmacwtbl products; 

I 
bacttria.fwtlln flter should be IS short II possible. A should he dt1rly a.ti.led with the name of the material, 

17.30 As fir IS ponible, equipment fittinQsand Slt'lices should "--'· vacdnts of cleld orglnlsml or of blct.W l!lllllmum pennlalile INN should be Ml for tlch product Its batch number. and an lndie1tion of whether or not II 
designed and installed so that operations, maintenanct, extracts l'TllY be displtlMd Into conlllners, 11ter Ylldl~9CI tllllt tabs Into ICalUnt Its composition and the has bffn n1rilized. Indicators such IS 1utodave tape may 
1nd ••pairs can bt carried out outside the cl.an arH. lnac1ivatlon end Yllidlt9CI dHfing prOC8durts, In the prllCllltcl mtlhod of storage. be used, wher• appropriat•. to indicate whether or not a 
Equipment that his to bt t1ken apart for malnl9nanc1 same premises IS other 1tn pl'llfmacwutlcl products. 17 .49 Nry pt !hat II used to pur119 a solution or blanket • batch (or sul>b.atch) hu passed thtough a steriizatlon 
should be r•st•nliz.cl ahtr complttt reassembly wherlYel 17 .40 The US1 of nuttMnt media hi support miaobW growth product llhould pass through • lletllzlng fllM. process, but they do not give 1 r.Ubl. incfocali:>n that the 
possible. in trials to simulate aseptic operatlonl (JMrh media fib. 17.50 The nllcrablafagal conta...,.tlon of products lot Is, In faet. 11.nle. 

17.31 When 11quiprnen1 malntenanc• Is CltTied out within the. 'broth Ills') II 1 v.iu.ble part of _ .. Y911detlon of 111 ('bloburdln') lhould be ,,..,. prior to llertlz•tlon. 17 .58 Srriurion by hHt 
cl.an area dean lns\Nments and tools should be used. aseptic process. Such trlell lhould hive the following n.. lhould be • -1llng lmlt on contamination Each heat stertlmlon cycle should be rlCOl'd.d by 
and the arH should be cS.aned and disinfect.cl whert <Nraa.mucs: lmmedllttly before nertlzatlon "'81 Is relat.ct to !he ApptOprlAlt 11quipment with sultal>I. ICCUl'l<y and 
approp<iatt btfort processing recommences. If the (•) They should simulatl u doMly .. poaibl9 ICIUll etflcllnc)' of the method IO be uMd and the risk of precision, 1.g .. on a tlme/ttmperatur• c:Nn with 1 \ r11quired standards of deanlinns and/OI asepsis ..._ not operatlonl. liking Into ~ such fectorl u ~Al ICllutlonl. 1n JllH1laUt i.rve-Y01urM suitably large scale. The IM1per11Ul'9 should be rlCOlded I 

been maintained during the maintenance wort. compltldty ol opt111tions, number of perlorWlel ' . perltltlrlk, lhould bt pelMd through • from a probe at the coolest pan of the loAd or lotdtd 
17.32 All 11quipment Including 11erilzers, lllr-rlltration systlfns, · working. and length of tlmt. ~filer, If poulblt lmm.ctlattly chamber, thh point ha.tng been dtltnnlntd during the 

and wattr·trHtment systMls indudlng stils. should be (b) The medium or media Stltcl.cl should be cepable of before the flllnv process. Where 1queous IOlutions art ••lld11ion; the ttmperaturt should preferably be checl<.ct 
subject to planned mainttnanc1. validation, ind growing a wide spectrum of mk:roorgaMms. htkf In Meled veatls, arry prftlUl'Helt- outlets should against I lllCond ind•pendent IM1pera1U1e probe localed 
monitoring; Its IPPfcwed ust following malnttnanct work lndudlng those that would be pPKt9CI to be found • be proteet9CI, •·O .. by l¥ftophoblc mkrobllll air folten. at the same ~. The c:Nrt. or 1 photocopy of It. 
should be document.cl. In the filing environment 17.51 c~ bulk-product containers, equipment, and should form pan of the batch record. Chemical or 

17.33 W1ter-trHtment pl.nu should bt dtsigned, construct.cf. (c) They should lndudt a sufficient number of units of q other ll1ldes requir.cl In 1 cl.an area whef• aseptic biological incfocal0<1 may also bt ustd but should not takt 
and maintained so H to ensurt the ••&able production of production 10 give a high degree of assurance that work 11 In progrm should be 1111'11Hd and, whet'_, the place of pi.y.ical control>. 
wal•r of an approprialt quaHty. Tt..y should not bt low i...11 of contamination, ff present. would be poalble, pelMd Into the area through dou~ 17.59 Suffldtnl tlme must be •lowed IOI tho wholt of tho lood 
operat.ct beyond their designed capacity. Wa1or should detect.ct. 1terllnr1 sealed Into the wd. Other proc..iu.es that to reach the r11quif.ct llfTIPtr•lurt btfor• measurement 
be produced. st01.ct. and distributed in • manner that It is r1Commtndtd that Al lust 3000 units of production lcN9we the - end of not lntroduclng conta...,.tion of the steriizlng tima Is staned. This timl must be 
prhents microbi.I growth - for 1xamplt, by constan1 be lndudtd in •ach bfott>-111 trial. The uirvet should be (e.g., triple wrlpplng) may bt acc.ptabl9 in some dttlfmlntd for tach lypt of load to bt procnsod. 
Ofcuiation at so"c 01 not more than 4°C . zero growth and anything abolie 0.1 % of units ~. 17 .60 Aher tht high-temperature phase of 1 he11 sterlzatlon 

17.3• S.nltaelon cootamlnattd should bt consider.ct unacctptablt. Al'f 17.52 The 9fficacyof arry iww processing proctdurt should be cycle, prtcautions should bt 11ktn 191inst contamination 
Tht s.anh•tion of clt•n areH ts partKulArty wnponant. cont1minallon should bt lrwtstig11.ct. l<oth Ills should .. lldat9Cf, and the Yllldalion should bt rtptated Al of • sttriliztd loAd during CD<>lng. Al'f cooling fluid 01 

TMy should bt dHned fr11qutntly and thoroughly in bt ropea19CI II r99utar in1erv1lls, and""'-' a ,.., lnterv111s thereahlf OI wMn •"'! signif1C1nt 911 in con1act with the product should bt sttriliz.ct. 
1cc0<d1nce with 1 wrintn programmt 1pprOY.cl by the 11gnifican1 alteration In the product, pternilts, equipment, chenge Is madt In the procns or tqUjpment. unless it can bt shown that •"'! leaking contaiMr would 
qu•~ty control depanment. 11\/hort di1inltct•nU 111 used. or ptOC•SS werrants rnafid1tion. t7.5J Sfelfb•don not be approved IOI u11. 
mort thon one type should be tmployed. wnh periodic 17.41 Cart should bt taktn thol ••lldalionS do not harm the Stertlzatlon Cln be actw..cf by moist or dry ho11. by Sterilizotion by moisr ,,.., 17.61 
1ltlfll10ns. Monitoring should bt regularly unden•ktn In ptocesses. ethylene Oldde (or other suitabl9 gast<>US sterilizinQ Sterilization by mom hell is suit•IH only IOI 
order to d•IKI the tmtfg•nct of resistant strains of 17.42 Water sources. wa1er-trHtment 9qUlpment. and treated agent). by flllratlon with subsequent 1sep1ic rillinv of 

w1111 should bt monitored regularly for ctiemicals. waltf-wenabl. materials and aqutOus solutions. Both 
microorganisms. In~ of its ~mited effectivtnHI, stn final conlllners, or by irraclatlon with ionizing temperalur• ind pressur• should bt used to monitor th• 
ultr allioltt light should not be used 11 1 sub>titutt 10< biological contamination, and contamination with raclltlon (but not with uftra.iolet radiation unless the proctss. The t91T1ptratur• r1<:01dor should no<mally bt 
chemical disinfection. •ndoto><ins to ensure that the water compfln with the procftS Is lhorougNy valldlttd). Each malhod his Its incMptnd•nt of the controller. and thert should be an 

t 7.3S Disinfea1nts ind d•lerg.nu should be rnonit01td 10< sptclfocations appropriate to Its use. Records should be particu111 1pplcatlons and llmftltlons. Where possibl• lnd9pendent 11mper1tur• indicator, tho r•ading from 
microbial contamination; dilutions should be kepi in main111ned of the results of the monltofin9 and of l"'f and prllCllclble, hNt nerli11tlon II the method of choice. which Is routintty chtdt.ct against the c:Nn r1<:order 
prtviously cltantd containers and should not be stored action t1k1n. 17.54 Al llertlz•tlon procmn must be validated. Panlculat during the sterilization period. For rterlliurs fin.cf with 1 
f0< long periods unless sterlh.cl. Pattly emptied 17.43 Activitits in ci.an 1<1n, espedlllly wt..n astptlc - altlntlon should be glYefl wMn the adopt.ct stetlization 

operations ... in pr09'HS. should bt ktpt to I..........,, drain •I the bonom of the chambt<. it ""Y also be 
containers should not be topped up. method Is not In accordance with p/\armacopotial 01 necessaiy to "!cOld the llfTIPtraluro at this position. 

17.36 Fumigation of cl.an areas may be uwfui for reducing and the movement of personnel should be controlled and o1her national standards or wt..n It Is used for a tlvoughout the sterilization period. Thtrt should be 
microbiologOcal contamination in inaccessible places. mtthodical, 10 l¥Oid excessive shedding of particles and preparation that Is not 1 Nmple aqueous or olly solution. 

17.37 Clean areas should be monitor•d 11 plaM.ct inmvals organisms due to -"'tigorOUI IClNtty. The emblenl 

during operations by means of microbial counu of •tr and temperatur• and humidity should not be uncomfortably 
lnlftNtioNI °"'9 GMP'1 Juno. 199! 

'-·" surf acts; whert aseptic oper11ion1 art performed. hirjjh becaus. of the natw1 of the 91frMnls ~. WH024 

moniloring should be fr.quent lo ensurt thlt IN 17."4 Microbiological cont1...,.tlon of stlrUng 1111terills should 

enwonmenl is within specific11ions. The rtsulu of bt minimal, and the "bioburd9n' should be monitor.ct 
bef01e sterlimlon. Spedf'1e11tions should Include 

~ 



17.81 The lntevrhY of lhe ftlter should be chocked by an 

__ , 
done, In addition to a"f teru requhd by the marbling 

allll'OIJMI• rnelhod such H I bubble point Int aulhottutlon on the finished ptoduct.. When a sample 
Immediately aher each UM (It IN)I also be UMhJI to Int fais • 1911. the OUM of fabe should be inwsligattd and 
lhe lllw In lhll w., befOl'e UM). The tlme llken to fllter a remedal action llken ..nete necessary. 

rogul11 leak tHIS on the chamber when a vacuum phase 17. 70 Tl-.. 10111 raclation dose should be adrrinlsteNCI within a k1- ....... of bulk IOlutlon and IM prnsu1e 
18. GOOD MANUFACTURING PRACTICES FOR 

is pan of the cyde. predetermined time span. dtfetena to be used aaou U. fVter should be 
ACTIVE PHARMACEllTICAL INGREDIENTS 

17.62 TM iltms to be sterilized, other than products in sealed 
17.71 SrM#izarJon by •th~ t»dde determined during Yllldation and"""'~· (BUUC DRUG SUBSTANCES) 

con11ine'1, should be wrapped In a material lhat allows 
Various gases and fumigants 1118)' be used IOI' - clfteNnas from lhll shauld be noled and llwesligated. 

ExplaMdon 
removal ol air and pene111tion of stHm bvl ptevents "-lhs of lheM checks should be recorded In the batch 
•Konlamination aher sterilization. Al paru of the load Slerlizalion. E~ Oldde shauld be UMd odt when no -... Since there 11• fundamental distlnctions between IM 

should be In conlael with waler °' sa1ur11ed rtHm 11 the 
other melhod Is practbble. During procea Yebtion II 

17.12 The- Ill• lhould not be used f0t m0te It.an one 
produC1ion of bul: OCU.. pharmaceutlal lngredents and 

required tem~ralur• for the required time. should be shown lhlit the gu has no cMmeglng effect on -.king day~ IUCh UM has been validated. 
the formWition of finished pharmaceutic.al products, the 

17.63 Ca•• should be llk•n to ensu<e Iha! 1t1am UMd fa< 
the produet Ind lhat the CDndlllons and time allowed fOf 17 .IJ The flt• should not aft.a the product by _., of 

rlrict appic.ation of GMP as sel fot1h In lhe main pan of 

I st•rikzation Is of sultabl. quakty and ~ nol tonlaln devaaslng 11• IUCh as lo reduce l""f retldual get and Ingredients from It Of by rele- of subrtancas Into tt. this guide Is not alwayt practlc.al °' necnsary. Tho 

additive> at • i.v.t lhal could c1use con11minotion of the ••action products to defined acmptable llrnlts for the type prlMflt supplemenllry guldellnes outline proctdur" and 

product or equipment. of product Of material. '!MM lmlts should be 17.M 'lnldtlnfl•fn.nt.~ prlClic:H INt manuf1cturars should employ to onsurt 
lnco<porated Into the spedficatlons. Containers should be dosed by apptoptlately vaidated thel the methods, faclltlet, and conllols UMd f0t lhe 

17.64 Sr.nlimion by dry hH r 17.72 OirKt conllct ~gas and microblal eels Is -u.ods. Samples lhould be ched<ed fOf Integrity production of actiw pharrnac.utlal lngredlenu are 
~ proc.u UMd for lltrilization by dry heat should essential; precautions should be taken to avoid the ac=tclng lo appropriate procedurH. opetated or managed so that such products have the 
include air orailation within the chamber and IN prnence of OfgarUms ltely to be encloMd In mateNI 17 .15 Contalnen H~ under YICUUlll should be sampled and qwity and purity allll'OIJMte fOf IMit UM In finished 
maint1,,.nc1 of a posilive prl'ISu<• to prevent IN ently of such as crystals Of dried protein. The nal\Q and quwitlt)' the sarnplel tested for rnalnt-nce of INI vacuum ahtr pharmaceu1ical ptoducu. 
non-ster~o air. If alt Is suppliod, It should be passod of pad.aging materials can signlfiantly affKt the procns. an appropriate PNdettrrnn.d period. 

18.1 Genen/ a>1,.ld.ration1 
tlvough. miaOOfganisn><ttaining r•ttr. Where this 17.73 8ef0t1 exposure to the gas. mattrlals should be bmught 17 .16 Flied contalnen of parent9tal products should be 

In the manufacture of active phannaclUWI ingredients, 
process of sttfillution by dry heat is also intended to into equlblum with the humidity and ttmpera1Ure inspected ~lly. When lnlpKtlon is done visually, It 

Ofttll <or111ol is essenllal to en...,. high quality. 
remove pyrogens, challenge tesu using tndotoxins would •equited by the ptCQSI. The time reqi#ed lot lhll should should be done under suitable Ind controlled conditions 

Haphazard operations caMOt be pennifted In the 
be required as pan of the validation. be balanced against the opposing Med lo rnlnlnm the ol lurnNtlon and bad:l,iround. Operators doing the 

manufacture of substancH lhal IN)I be UMd to saw lift 
17.65 Sttriiz•lion byr.dilirJon time befOl'e llerillution. lnspectian should pna regular eyelight chKks, with 

or to restore or promote health. 
Radiotion steriization is UMd mainly for IN rteriization of 17.74 Each 1tdz1tlon cycle should be monitored with su11ab1e ~ 11-.i, and be alowad frequent breaks from 18.2 Recommendtd practlcos fOf the manufacture of active 
he•t-sensitive materials and products. Mo"f biological lndlaltors. using the ~le number of lest Inspection. Where odw methods of Inspection art UMd, 

pharmaceu1lal lngredienu are set out bolow. Adhtronct 
ptiarmactutical products and some pacbglng mottrials piecH dtlttlluled thtoughout the io.d. The lnfatrnatlon ' the procen lhould be Ylldated and the ~rf0trnance of 

lo lhesa practites, compi.menting Iha various control 
111 rodiatJon..ttnsl!Ne, Jo !his rnelhod b pttmlsslble only so ob111ned should form ~ of the batch recatd. the equipment <hedted It Int-ls. 

tests carried out from tht beginning to lhe end of !he 
when lhe absence of deltttrious effects on the produc:t 17.75 Biological Indicators should be Stared and used acmrdng 17.87 Out>/lfyconrrol ptoductlon <y<t., will contnbut• substontially to the 
has been confirmed •-!mentally. Uft11violet lrrodlation to the manufacturer's instructions, and their performance Samples taken for steri&ty testing should be producllon of tonsirlently unlfonn bat<Ns ol hig/>quality 
is not on acceptable method for terminal rterilization. chocked by positive con11ols. .. , • ._live of the whole of the batc:h but should In actiw pharmactutiaf Ingredients. 

17.66 If radiation s11rliz.tion Is ca"ied out by an outside 17. 76 Fot ••ch rterllzation cycle, records should be made of 111' panlculw Include samples taken from paru of IM batc:h 18.3 The manuf1e1urer must assume '"ponsibolity f0t the 
conlloctor, the manufocturor has the responsJblJiry of time taken to complete the cycle, of the preaur•, consldeted lo be most 11 risk of contamination. for quaity of th• o<tive pharmaceutlal ingredients produc.d. 
ensuring that the requhrnents of section 17.65 are rne1, ternper11 ... , and humlclty within the chamber during the -.mple: The manufacturer aion. an avokl mistakes and prevent 
and lhlll the rltrllization process Is v11ida1ed. The process, and of the gas concentration. The pressure and (1) fot produas that have been llfled aseptically, samples mkhaps by ••erdslng adequate cart In both production 
responslblNtia of the radiation plant operatOf (t.g., fOf ternperature lhol*l be recorded throughout the cycle on should Include containen ftled at the boglMlng and and control proctdurH. fu4I evidence of compllanc:e with 
the right dose) should also be specified. • chart. Tn. records should form pan of the batch record. end of the batch and 1her •""I slgniftc.ant lnttr"Nplion GMP should be given from the lttp from which the 

17.67 Dunng the rterilization procedure the r..iiation dos. 17. 7 7 Aher rterfizatlon, the load should be rtOfed In a of wotlt; protlSSH Of the Sllning materials used ha,,. a oitical 
should be measured. for this purpose, dosimeters thot conttoltd manner under ventlated conditions 10 alow (b) for products that have been heat rterillzed In their lnfluenc. on the quality of the active pharmaceutial 
•rt indopendent of doM 1111 should be usod, ~ a residual gas Ind reaction products to fal to 1M defltlld flNI containers, consideration should be given to lngredenL This rlep should be detennined In each 
qu•ntit•tive mtosurement of tt-.. dose rteoived by tht Ir-el. This process should be validated. taking samples ffom the potentlaly toolt>t pan of indMdual case by ogrffrnent betwwen the comp.ient 
product iu.11. Dosirnettrs should bt insened in tht load 17.78 Flltntion of phannac..nka/ products Chat cannot be the load. oulhority and lhe manufacturer. 
in sutlrci~nt number, •nd dos• enough tog•ther to l:t•rflized In their tm.I container 17 .18 The lltrllty test applied to lhe finished product should be 18 .... The good practic:H outlined below should be tonsld«td 
ensure that !hero is always a dosirnetor in the chamber. Whenever possible, products should be sterllHd In the regatded or-ly as the last In a HriH of con11ol me1sur11 general guides; wherwver ntelSSlry, tlwy may be 
Whert pl1nic dosimttt'1 1rt used. tM)o should be used frnol tonllintr, pr1f1t1bly by heat rteriliution. Certain by which lttrilty Is anuted and an be Interpreted only In . adapted to "'"' indMduaf needs provided the 
within tht li-.limit of thtV t1~bt1tion. Oosimttt• solutions •nd liquids INt camot be storililed In the final ~with the envirONMntol ond batch processing established 111nd11<!s of quality of the 1ctiw 
obSOfbtntts should be r11d wi1hin • short ~riod aher container <on be fohered tlvough a Sltrle flt• of nominal records. pharmactutlcal ingredients art stil •chirttd. Tho good 
txposure lo radlotion. Biological inditltors may be used pore siZt 0.2211m (Of less). Of with at ltart equivaltnt 17 .19 Batches fallng 111 Initial Sltrliry '"' should not be practicH are Intended to apPly to the !"lnufacturing 
only os an oddilional control. P.adiatiot>tensitive tolour mic:roorganisnwe11ining properties, Into I prevtously r~ on the basis of a second tHt unltss an processes (Including packaging Ind lo bolling) used In U,. 
disa may bo used to diHtfentiatt be!Wffn pacbgos INt stffllized containet. Such fllars can ,.,,_. bactw and lnwesligallon Into the type of 0t9anism found, and Into production of active pharmac.tuticaf Ingredients. 
have bffn subjected to irradt.tion ind those that have moukh. but not al vltuses Of mycoplasmn. Consldetation the enWoi imenlal and batch processing records Involved. 18.S Som9times ...,.ral f1tms c:ooperat• in the production 

not; tto.y art not lnditat0r1 of suc:tf'Ssful steriliution ~ should be given to compltmentlng the filtration process .._ that the original test - lnvald. (lnduding packaging and labelling) of an active 
informotion obt>ined should constituto pan of the bttc:h wuh some de9rM of heat 11 .. tlMnl. 17 .90 For Injectable products, consldetation should bo given to pharmactutlcaf lngredienL It may •Isa hap~n INt 1 
rec:o<d 17. 79 Owing to the potential additional risks of the titration monitoring the waler and the lntermediott and frnishtd finilhed. packed, and labeled IC!ivt pharmaceutical 

17 68 Volidotion procedures should '"SU!' that tonsidtfotoon is method II compared with other ltdzatlon pr-, a product for endotoxlns, using an established Ingredient Is repacked •nd/Of r.t1btfltd ind 9iv1n 1 n..w 
givon to the effect of voriotions in the density of tht doublt r•1" layer °'second filttation via a further plwmacopoeiaf method thet has been v111dated for eoch designation. Since suc:h procedures tonstitutt pan of • 
pac:bges sterilized rnicrOOfganisrn-fotainlng flt• lrnmelilit91y priOf type of product. For lar~ Infusion solutions, such manufacturing opetation, tlwy should be subject to tht 

17.69 Hand~ng proctdu<es should pr ... nt any "'"'"'P bttwffn to fofling IN)I be advisable. The llnal rt.,.. titration monitoring of wattr or Intermediates should 1lways bo rtkovant guidelines set out below. 
irrodiottd ond non-irrodiated materials. Each package should bo carried out os dose as ponib1t to the llling 
should tarry a rodiation-sensitive indicator to show point. WHOM lnltm1tionol °"'!! GMP's Juno, 1993 
whethor °' not it has bffn subjected to r1di1tion 17 .80 Fihe" that shed fibres should not be used. The use of 
UtAtmt'nt. osbestos-contolnlng frltars should be absolut91y acluded. 

l~ttm1"°""°"'9 GMP'1 June. t99l Wlt02S ' ... 



18.6 The pr•C1icH ou1lined below •tt intendtd 10•pply10 
active pharmaceu1ical ingrtdienu for bolh humon •nd 

\lfttri~ry ptepArations. 

18. 7 Person no/ 
E •ch firm should tmploy personnel wilh lhe necessary 
qu1~foalions •nd compettnct for \he production •nd 
qu1kty con\rol of aC1~ pharmKtulial ingrodienU. Ther• 
should bt an adequale number of stiff with approprial• 
education, ltchnial knowlfd9•. •nd pr•C1ic•I uptrienct 
rtlotod to the Job \My perform. 

18.8 The firm should have• defined org•niation rtprtstnttd 
1n •chart. lndMdual responsibili1ies 5holJld bt loid down 
in writ1•n HU\luctions, to ensUJ• thal ther• ar• no g•ps 
or overlops. The rtSpOnsibilities plactd on •ny OM 

individu1I should nol bt so txt•nm •• 10 incur •ny risk 
1oquabty. 

18.9 Sl•ff Al all I-ts should bt •dequ•l.ry lr•intd for lhe 

1a$1-.s •nd responsibilities usigntd to lhtm. 
18. 10 Meosurts should bt uken to tnsuro lhot no person 

•fftcttd by• dis .. se in• communiablt form or hiving 
open lesions on the exposed surfoct of \he body is 
ong•gtd in •ny production sttp inv<>Mng dutct contact 
wtth tM aC'tive pt\arnwiceuocal ing1toehenu. 

18.11 ,.,..ml••• 
Pr•miMS, induding ar•H containing open tanks. should 
bt of suitable construction. TMy should pr...ido • sullabio 
environment for manufacturing operatk>ns and should be · 
adequ•ltly •d•p1td to •nd of • sutflci9nl silo for their 
intended use. The premises should nol contribute to 
AC1ual or potential mi.1.Yps or conurninotion of \he •ct~ 
pharmoceUlical ingrtdienu. The •rrangemtnl should 
providt for a logical wort flow. 

18. 12 for speciol purposes. such as ltw production of S1trilt 

producu and of certain 1n1ibiotics, hormones. and 
cylOS1•1ic substances. separalt SJ>Kifoally dtsigned 
tndosed arHS with comple1tly stparal• air-Nondhng 

systtms should bt provided. 
18 13 To maintain hygienic working conditions, tht pritmises 

should indudt fa<if;ties for chonging clot~. washing, 
and te>H.1 purpo..s as woU 01 for Htong. dnnking, and 

~ 

18.14 Eq11/pmenl 
M•nuf•ctu<infjj equipment should bt dfl,gntd, 
constructtd, loaltd, and mainl•intd in such • way •s 10: 

(•) bt suitablt for Its in1tnded ust; 

(b) f•db101t thorough deaning; 
(c) mlnirnlzt tht risk ol con10m1no1ion of producu •nd 

containers during prciduction; •nd 
(d) facilitalt efficient and, If 1pplic•blt. valid•ltd ind 

reliable operation. 
18 15 Production and lestin9 equipmenlShould bt c:luntd, 

sttriliztd when necesMry, uStd, and maintaintd in 
accordonce with specific wrin1t11 Instructions. Befort 
production of another product is stltltd, mul~ 
equipment UStd should bt thoroughly dtantd and 
chocked for cleanliness. Appropriote roc0<ds of such 
procedures should bt moint•ined. 

18.16 If necessary. equipment UStd for production •nd I.sting 
should have l»en shown 10 bt copablt of corty1ng out 

the proces1ts for which it is inttndtd 

18. 17 ProcesHTIOnltorlng systems should bt IVlbblt whtrt 
necessary. Measuring, recording, and control equipment 
should bt calib<altd and chedttd at sultablt intt1V1ls br 
•pproprialt methods. Appropriate rweotds of such ttsts 

should be maintained. 
18.18 DeftClive equipment should bt labeled fmmedat.ry H 

defective and repalr.d or r""""9d as soon as ponlilt. 
T ochnical ITllinteNince end rep9if should bt documtnttd. 

18.19 Sanitation 
Writt.,, sanitation programmes should bt ..... bit. TheM 
should incluclt validattd deankig procedures for premises 
and equiprnenl, a qualty standard for _,.,, lnstruc1lons 
for hygiene wh9n manuf acturlng and handling goods, 
and inswctlons relating to the hHlth. ~ practices. 
•nd dolhing of personnel and the disposal procedures for 
waste molt<ills and unusable residues. 

18.20 These prograrnmt1 should be implemented; they should 
r~ularly bt bfought to the attention of the personnel 
irwolwd and tmphaslztd during continued 11aff training. 

18.21 Protoctive garmenu and other protective Items 
•pproprialt to the processes being carried out should bt 
worn. 

18.22 Eating, smo«ing, and unhygienic prKticn should nol I>, 
permitted In manufacturing or•••· 

18.23 Documentotlon 
Mosr., '°""'4JM• 
Written Instructions covering uch stage of production, 
storage, and quality control should bt avalablt. and they 
should bt updated wn..-r necessary. 

18.2~ l'Mrt should bt 1 ma11t< formula senlng out In writing 
the 111rting mattrlals and '*°91ng materials (qualty 
and quantity). 1s wel 11 detaltd productJon Incl quality 
control procedures for tlch aC1ive phllllllCIUlicll 
ingr~l Whtrtver possible, the maS1ott formula should 
bt prt~rtd for standard ti.ten sizes. 

18.25 C~ltfll penons exptrienctd In production Incl quality 
control should bt responsl>le for the content Incl 
distribution within tht firm of Instructions Incl maS1tr 
formuloe. ThtH should bt duly signtd and dottd. 

18.26 Ou1do1td muttr formulae should bt whhdr- but 
r111ined for reftrence. Coples of the mutott formula 
should bt pr9J>9red In a manner that wtl elrninllt• th/ 
possibility of transctlptlon "'°'. 

18.27 In clftain circums1ances, for example In the fim 
production runs folowlng plot deYelopmenl. the maS1ott 

formula might netd to bt 1mendtd. Ar'f -~ 
musl bt lormally alllhorlztd •nd signed by comptltnl 

ptrson(s). The anwnded document should bt replaced 11 

the earliest opportunity by a newly prepared maS1tr 

formula. 

18.28 ~tch docl.mtnllbon 
A batch manufacturing record should bt cornpi91td 
dufing \he prciduC1lon of each bitch of lnttrmtdatL. 
products and of Ktive ~ lngNditnts. It · 
should coni.ln the relevent ptl1I of the - f....,,.. 
and should Include the falowing: 
(•) the norne of the praduct (If applicable. the -

lnltrNtional Nonpfopriellty Name) Of stage and the 
sizt and number of the bitch; 

(b) tht dalts of the difftrtflt stages of production; 

(c) production details, lndudlng reftrence to the moin 
equipment utad and~ 

(d) the bitch "' reference number (or anolyticol control 
number), If any, of stanlft9 mo1triols used in tht 
production; 

(•) a r«Otd ol tht fr>9toctss controls folowwd and lht 
mutts obtained; 

(f) cletah of, and signed authorization for. any deviation 
lrom the maS1ott formula (any unplanned de-Mlion 
bft>g subject to Investigation in relation to product 
quality); 

(g) any r-td moltrials, and proctdures applied; 
(h) the lnllials of the oparaton and signature ol the 

penon ttSflONlble for rhe production Optf alions and 
the dolt of signature; 

(I) al -lytlcal records relating 10 the b11ch. or • 
rtftrenc:e that wtl permit their retrieval; 

Ql a decision for the r .... se or rtjtction of the batch 
with the dott 1nd signoturt of the penon responsiblt 
for the decision; 

(It) the production rocord rtvltw (sM stC1ion 16.15). 
18.29 Where circumstances require tilt use of con1t1Ct 

prciduC1lon and conlrol fadlitles. this fact should bt SUI.cl 
In the ti.ten record. 

18.JO O.ta may bt recorded by tltctronic dota.proctssing 
systems or by photographic or by 01her reli1bit means. 
MaS1ott formulae and de11ltd standard oper•ling 
proc:eclures relotlng to tht sysltrn In USt should be 
.....ble and \he occuracy ol the records should bt 
checked. If clc>curMntatlon Is handled by electronic 
da~slng methods, ~authorized persons should 
be eblt to tnttr "' modify dota In tho computtr. and • 
there should bt a record of changes and dtletlons; KCHI 
should bt restrlcled by pa.-ds or other me•ns. and 
the tn11y ol crttlcaJ data should be indopondently 
checbd. a.lch records electronic.ally S1ortd should bt 
protlCt9d by back-up transfott on magnetic tape, 
mlcroflm. paper print-outs, or other means. It Is 
p111icu111ty lmpon.nt that. during lht period ol retention, 
lht data ire rttdlly Miiiabie. 

18.31 ltHeflflon of r.conb and Nf•fttl« .. mpl•• 
lltcDrds thould bt ktpl In such a way Iha I actM!iH 
~the produalon end qualty control of active 
~Ingredients ... trtealble. 

1 l.J2 ~ and rtfwrenc:t samples of the activo 
phamwceutlcal Ingredients, and where MCHMlry of 
lnlermtdlale products, lhould be retained 01 leHt one 
,.., bt)oorld the tllplry datt of 1ht finished producl or f0< 
1 lfltClftecl period H thert Is no expiry dolt. 

18.3J f'rodwdott 
~ptflttdurn 
1'1-*'!1 should bt carried out In KCO<dance with lht 
lnlStott formula. 

18.i. Slips that are crttical for the quality ol the acti.. 
phlmwceutlcal Ingredient should bt defined and \he 

ptocitdum 1pplltd should bt validaltd. 
18.JS f'Tocelslng should bt superAMd ind ptrformtd by 

CDmptltnl persons. 

WHOll 

18.36 During processing, YHMll, containers, and signiflant () 
equipment should be unambiguously labtatd or Jdentlfotd 
with the name of the product end tht batch numbtr. 

18.37 tnformotion on tht dally activities In Heh prOCtsling 
dtpanmen1 should be avahble In addition to the batch 
clocunwntatlon. 

18 38 Sr.rting ,,,. rnls 
S11rting mottrials should be rtetiwd, quaranlintd, 
Mmpltd, ld1t11tlfied. examintd lor compliance with 
tstablished sptdftc1tions, released or rejected, stored, 

labtltd, and dispensed In aa:ordanct with wrltttfl 
instructions. 

18.39 Some starting mattrials may not bt tested for compli•nc• 
becauw of the hazards lmdwd (e.g., phosphorus 
pentochloridt •nd dimethyt sulfllt). This Is KCept•bie 
when • batch cortifiato of •nolysis Is •vailablt from the 
vendor and wi- \hero Is • ruson baMd on Mf •ty or 
odwr v•hd comlCMfeUons. 

18.40 1nr..-mtcJ;.r. prodvc:G 

lntermedi010 products should, whore Mensary, bt lesttd 
in Ktordonce with the sptdfoc•tions •nd should bt 
conspicuou>ly lobtlecl{identlfoed arid properly S1ortd. 

18.41 Activ. p/i.trNatllical ingreditn~ 
Each batch of fonished Ktivt pharmoctlltical ingrtdi.,,1 
must tnffl tstablishtd sptdfications for quality. purity, 
idtntity, •nd pottney, lnduding, wllert applicable, 
spedfiaollons f0< tests •nd Umits for rHidues of solvenu 
and oth., r•aC1.anu. 

18.42 fcK the production of sttrlle .alw phanNceutlcal 
lngrtditnU, MCtion 17 rst..U. pharrnactutlcal produc;U') 
may be •pplicablt to the stops •I which the procHI moy 
have • critical lnflutnct on the qua~ty attributos of the 
finished phorrnaceutlcal product. 

11143 Pack~ 
Cart should bt ••trclstd when packoging mattrlols •rt 
seltcted f0< active pharrnactutical lngrtd'oents. The 
mattrials should haw no ~trimental tffact on the 
substanct, and should give adequlle proltclion agains1 

mt<NI lnlluences and potential conumlnotlon. Sultablt 
writttfl sptdlicarions should bt available. 

18 44 Attt<1tlon should bt clirte1td at aR stages to \he 
prtvenlion of packaging trTOtS. Sound proctdures must 
bt employed to prottct the quality of the product when it 
Is pacbgtd 1nd 10 ensute that the correct labtls 1tt 
applied 10 the containen. 

18.45 The con10W-. l'-'kf bt conspicuously morktd with the 
falowing lnformollon: 
(a) the name of the prciduct; 
(b) Its quality, H sptdfitd; 
(c) the b.tch number; 
(d) the expiry or retest date, ii sptdlitd; 
(•) warnings. H required; 

(f) storage conditions, If sp«Jrotd; and 
(51) the Nmts of tlw monufacturer •nd the supplier. 

18.46 Quality conrrol 
Ewry manufKturtr should haw an independ•nt quality 
control unit. the heed of which is dirtctly rtsponsiblt 10 
the rnanage"""t of the firm. The principal dutitS of \he 
quality control unit are listtd below. 
(1) It should approve: 
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(i) specifications ind testing methods tor S11rting 
m11eri1ls, intemwdillt ptodUCU and, H requiftd, 
p1cl:a9ing moterills ind 1ctivt phlrmacoutic.11 
ingrtdients; 

(o) sompl;,,g ptoctdures; 
(io) instructions rog1rding sonit1tion ind t.yg;.no; 
(iv) roprocossing proctdurts tor rtjtcttd bltchts or 

rKovtrtd moterills; 
(v) other lnstrUC1ions r-'ottd to tho qu1~ty of lhe product. 
(b) It should be rosponsible tor tho rtlt1St or rojtction of 

stoning moterials. •ctivt phlrmocoutic.11 ingredients, 
p1cl:19ing moterills. and, If roquirtd, lntormtdi1tt 
products. 

( c) It should ensure !hit tho stabi~ty of lctivt 
phlrmacoutical lngrtdients is monitored. 

(d) It should bt rnponsiblt lot tho invtstig1tion of 
complaints r-'ottd ID lht quolity of 1ctivt 
phlrmacoutic.11 lngrtditnts. 

18 47 Evtry m1nuf1cturer should hlvo occess to 1 control 
lobor1tory. Tho lobor1tory should bt S11fftd 1nd fuly 
oquipptd lot perfotming d quotity control tests roquirtd. 
Tho ltSU should bt performtd in occord1nco with written 
ind v1lid1ttd proctdurts. lnstrumonts should be 
t1ibt11td 11 suit1ble interv1ls ind rugents should bt of 
lpp<OpNlt quUty. 

18.48 Wlwro circumstances require the uso of outSidt 
lobor1tories, this f1ct should bt stlttd In the 1noly1icll 
records. 

18.49 Sr1biliry stud;.s 
A written subillty-testing pt0911mme should bt 
est1bllshed for Kti.. phlrmocNtlcal lngrtdients. 
S11bility-4ndiclting rMthods should used. 

18.SO Samples should bt stortd In sultable con11iners ind In 
simul11td morket cont1lners 11 room temiwr11uro or the 
recommended t•mPfi1tur1 and unct.f strMS conditton1 

18.51 Expiry datos do not usuolly Mtd to bt 111 tor 1ctivt 
phlrmocNticll ingrtd"ronts. II testing does not indiatt 1 
roasonable shell-lift. e.g., two y.1rs or mort undtf 
1nticip1ttd stor~ conditions, then the ptoduct con bt 
labtlltd with on 1ppropriltt 11bitr1ry "piry dolt ind 
should bt rottsltd on or btfort that dolt. 

18.52 S.tf-itispoaion 11>d qU1liry audits 
In orci.r to morntoin strrct adhetence 10 GMP and to al 
monufactUfing p<oc.duros ind p<escribtd controls, h is 
adviwble tor 1 fwm 10 do,;gn110 an export or a toam of 
experts to conduct r09ulor independent lnspectrons of Its 
owr1I production ind control procedures. Such uperts 
should bt 1s indeptndent IS possible in their inspection 
of production ind control p<octdures. 

18.53 Stll-lnsp«tions ind 1udits (1tt 1tction 9) should bt 
reCOf'M-d 

18.s.4 Stor190 
ACIJvt phlrm1cou1icll rngrtdients should be stored undo• 
conditions established by lhe m1nuf1auro1 on tho blsos 
of stlbilrty studios. 

18.SS RKo•ds should bt maintained on tho dis11ibu1ion of Heh 
bitch of on lctivt phlrm1cout1C1i ingrtdoent in oultr lo 
tlciliuitt tlw •Kiii of tho ~tch ii nKtssary, occording to 
writlon proctdiMes. 

'"'"na~Ot\IQGM,., ~. 1991 

18.56 Complllints•l>ddefKtJ 
Tho monufKturer should mainUlln wrin911 Instructions !Of 

dt1fing with comploints and defects mnc9fnlng the 
qu11lty of actN. pharmaceutial lngrldienu. 

18.57 Al nocessory IClion should be IK.,. prompdy, the 
cornpl•lnu thOfoughly lrwestigattd, ond 11 fKIS rocotdtd. 

18.58 Tho monufKturer should~• ll'Sletn to llow review 
of 11 products lhlt moy tie.. been affedtd by 1 
•-tltive err0< ot 1 f1ilufe In the ptocldurn of the firm. 

18.59 R~«l materills 
The monufKture< should mainUlln wrltle<1 Instructions 
concerning the handling of rejected m1tltlals, wti.ther 
starting materials, lnttnnlebw products. poc:bglng 
1n1terials, Of ICllwe pharmoceutlcaf lngNdients. R.jecttd 
1n1te<ials should bt ccnsplcuousfy ldentlf'lld as IUdt Ind 
SIOftcf in I CDnllolltd "'""'* pending dHINctlon. 
roprocessing, or return 10 the supplier. 

WHn)O 
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Regulations for Manufacturing Control and Quality 
Control of Ethical Extract Products in Kampo 
Medicine (Oriental Medicine) Formulations 

(Solf-l111po1otf rooula1lo111 of Japon Kampo-Modlclno Ma1111facl11ror1 
Association: JKMA) 

Chapter 1 General Provisions 

<Puipose> 
The purpose ol lht· H1·gul;11io11s is lo assure q11ali1y ul clhiral exlr;1cl p11Kl1trls in 

l<a1111x1111l'tliri11c lorn111la1i1111s hy rstaulishing rcquircmcnls !or lhe 111a1111larl11ring 
co111rnl and qualify rn11f1ol, 111ai11ly uf raw material nwlt· tlrngs, in !he manu· 
lal'l1t1i11g pron'SS for Sttrh pnllllll"lS, and ill confor111ily wilh the nrgulaliollS for 
r.la1111l;icluri11g Conlrnl anti (Jualily Conllnl of l>rugs (hc11·i11aflrr ll'lt.•nt·cl lo as 
"Cr.II' R1·g11l;ilin11s"J 

<Scope ol appllcallon > 
The Hq:11lalions shall apply lo any 111;11111farlmi11g pl;111l lor 1·1hiral 1•xlrarl 

produds \n l<a111po nlt'dil'irw 10111111la1io11s .irrd lo thal lor exlracls lor s111'h proflut'ts. 

<Dellnlllons> 
The tll'linilions rnn1;1inttl in lhc J;1pa111·s1· l'har111arn1><11·ia tJI'>. Sta1ul:111ls for 

Non pharmarnpocial C1ude lli11gs (NonJI' Crndc IJ111g Standards) anti thr (;l\·11' 
lkg11lalio11s shall ht• applin1hlc tu lht' gt·nt·1al h'rms us1·d in lh1·s1· lfrgulalions. The 
lollowing cldinilions ol ll'rms apply tu thrst lkgulalions: 

"Extract lor l<ampo 11u·tliri11e lon1111lalio11s" 11tt'a11s ;111 l'~lracl llSl'd as rnw 
ma le rial for prescripl ion ex I rart pnxluct s in l(ampo 1111.·tlici1w lor11111lat ions. 

"lll'sig11t·d qualily" lllt'illlS a q11alily ;is clrsoiht•d i11 lhc lt•lll'I' of llt<lllllfacllll'illl( 
( i mpml) ;ipprov;i I of an r x 1 r ;icl I or l<ampo nwtlicim· f ormul;il ions t•sf ahlislu~I 
in ;icconlance with lite slamlard 1lrt1K:lio11s s1ipula1t·d in. "lfrq11i11·n11·11ls for 
l'n·scripfion Exlracl l'roduds in l<a111po Mcdi(inc Fon1111la1im1s" ll'l\11/ 
EHi> 2 No1ilicalirn1 No. 1211 (May :II. 191\!ill. 

"lndi1·a111r i11gr1.·11ien1" 1n1·ans ;111 ing1 t·11i1·nl 11st·cl as an i11tli1·a111r fur I ht• 
ass11r;inct· 11f lht• rq11i\';il1·111.:e of lht: 1·xl1 acl !or l<a1111x1 n1l'tlici111· l11111111lalions 
anti li11isl1t·tl pnxhtrl lo lhl• s1;1111la1d d1·rtK'lion. 

"Sl'lf·dt•lrr111int'd i11wnli1·n1" 1111·a11s ;111 i11{!1t'tli1·111. ot ht'r I h;111 I lw i111licalor 
i11grcdir11l. tl1·lc1111i11nl q11a11ti1;11i,dy hi' llll' 111ant1lad111n ;11 his own 
disrrt·l inn. 

1 

<Crude drug (or herbal malerlAI) control manager> 
Thi· 111;11111larl 111t'I' ol 1111' 1·s11 al'1 lor K;1111po lllt'llirint• lonnulal io11s. as sl i1111lalt1I 

in lht• (;t.11' ll1·1111l;11i1111s. shall 1lt·sii.:11ah• a 111a1111f;1l:luring r11111rol managrr aml a 
c11mli1 )' rn111 rol 111ana1:1-r 11111!1·r 1111· pnKl11l'1 s1·n11i1 y pharn1aris1. ;111d a crude drug 
ro11trnl 111anag1•r 1111111-r 1 ht• qua ht)' ro111rol 111a11agl'r. 

.. 

Tiil' quality rontrol 111at1;1g1·r mar ht.• al llw same ti111t· th1· nude drug conlrol 
manag1·r. 
II Tit<' rn11l1· tl1111: rn11t111l 111a11a1:n shall ha1T th1· lolloll'i11g qualificalions: 

111 llm·i11g prnf1•ssi1111al l;no\\·l1·d1w 1111 rrudr tlrn1:s ;11111 an abilil y lo Imm ;i 
1111alital i1 t' j11tl1:1111"11l ul n utl1· tl111gs. 

Ill Jlal'illl{ ;1h11111l;1111 k1111wl1·dsi1· from prarliral n1writ·nrr 1111 Ill!' lrt'alnwnl ol 
raw 111a1t·1ialn11111· tl1111:s , 

21 In onlt·r lo providt' prarlir;il qu;ilify ;iss11r;i11n• nf rnw matl'rial n11tl1· drugs. rite 
rnult• tlrng n111l 1 ol 111a11a1:1·r ... h0tll (l\0 dtt1111 l lw lolloll'i111: dul il's hr him~dl. or ii 
111·n·ss;11 )'.by a 1lt·sii.:11a11·tl p1·1 s1111. 
Ill f.ktlm<l ol s;1111pli11i.: 11f 1;t\\' 111a1t·rial nrnll' drugs. 
121 111 1h1· 11111n·ss of lh1· a11alysis anti lt'sli11g of raw malcri;il n11d1.· drugs. 

1·1·al11alio11 of 1111' n·sults of tlilft·n·111ia1io11 1inrh11ling tliffrn·111i;i1ion ul 
111111phol11J:il'al 1111ali11·1 

Cl> Etl11rnli1111 a111l lrai11i11i: 11f pnst11111cl handling raw 111;ilnial crude drui:s. 
<·I I r.lisn·ll;111t1111s d111 i1·s (111 t 111· q11ali1 ~· assurnnn· of 1aw 111a1t·rial rruul' cl rugs. 

Chapter 2 Quality Auurance of Raw Material Crude Drugs 

For lht· q11alily as11ur;1111·r ul raw malt·rial nude drt11(S. llw1t• shall ht• lhl' drug 
pnKhtl'I sl;1111l;111I r1Mlt'. 111am1l:tl'lt11 int.: cu11lrnl sl;111dartl c.:11111• and qu;1li1y ronlrul 
sla11tla11l nMl1" tlt-sn ihi11g m·n·ss;tr )' mallns in 1 hi· lit.:hl of JI'. 11011 JP C ruclc I> rug 
Sta111la11ls. 11t ll('r ollil'i;1I sl ;1111lauls. 1t·lall'd olfirial 1101 ii i<'at ions and I hr lalesl 
sri1·ntilic h-1·t.:ls, as wrll as lht· following n1;11lt·1y 

<Drug producl standard code ., 
I) Sll\'1.:ifiralions and ll'sl 1111·1lt111I 

Ill For a nude· 1h11u ro111ai11inu an i11dira111r ingrt·dir111 ;111tl ;i s1·H·dl'lt:1111i11t·d 
i11g11·di1:11l, a 111t·ll11xl ol dl'lt•11nina1ion anti ronlenl limit ol such ingrt•<licnls 
shall IN· sd 111·11. 

(21 ( ;radi1111 t1·s1 111 nil n 111lt- d11111s 
ni I lill1·n·n1 ial ion lt·sl. 
1·11 l\m• lc'sl tl1·1·1m·tl 111·11· ...... a11 in lltt· lighl of rt'f;tll'll ollicial 1101ilit·a1ions and 

1111; lall·sl h·nls ol St'i1·nn: ;11111 ll'rhuology, on a lull undcrslanding of lhe 
rnnn·pl of llu· orii.:inal Inf of l\ampo lllt~li!'int'. 

21 ll1·1111in·1111·n1s in lht• r11111111is,.,ion ol r1111in1: 11111t:t·ssing ol rr11clc tlrugs 
In ;11ltli1i11n 10 "llt-qni11·1n1·nls !or C111111nissiont•tl Ma1111lac111re of Drugs elc." 

(l'J\ll Notiliralio11 No. 2:1-1. l\brrh 12. l!l~i1. lilt' lolluwi11g m111irc111e11ts shall be 
tak1.·n inlo ronsid1·ra1io11: 
<IJ llt·fon· rn111111i~siu11ini:. lht· quality of" l111h· n111l1.· drugs shall hr ;iss11rt·tl on 

rn111111is?-i11ni11111x·rs1u1'-. 1t'"l""'"ihili11, 

2 

. { . 



h) Sla111lnrds Im 1eceipt ol cut nml powder crn~le drugs shall 
he estnlili!!hed. nml nnnlysis nnd te!ltillR of such products 
slrnll lie perlormed accortlingl_v 11po11 their receipt. 

( 11) lnll'rmrclintc nrnterinls nnd drug 111nd11cts 
1\) lJ11:11ity nf lnler111cclinte 111aterinls nnd drug protlucl!I 

Tht• 1111'1hncl encl slnnclard lo t·n11li1111 ingrr.clicnh or dinrncleri!!li 
cs shnll he dcsnilie<I in the lip,hl of the lntcst !!dcntilic le11els in 
:ulclition lo specilicnlicms aml test 111cth111I prescribed in the 
nppruvnl lellcr for the q11nlity nss11rance ol inter111cclinte rnnterinls 
and drug prodm:ls 

12) l\l:11111lncl11ri11g n1cthods and 111occcl11rcs 
( 1\) MnnulnC"turing r11elhocls and procedures 

Thr rcquircments thnt should he ndclrd lu 111nnulnd111i11g methods 
n11d p111l·cd11rrs prrscriliccl in the npprovnl lctlN shnll he clcscrihed 
for lhr qunlilr nss11rn11n• ul i11lcrn1c1linlc mnlerinls n111l l>rug prnclucls 
hc-cn11sc crudc drugs nrr used a!! rnw 111nlcrinls. 

Chapter 3 Manufacturing Control Standard Code 

The following itl•ms sfrnfl he ndditiorrnlly drscriued in Mn1111lncturing 
Contrnl Stnndnrd Cmlc 

(I) Storar,c ol raw mntcrinl u11dc chugs 
( /\) Hcq11irc111cnts (or Slnragc 

/\) I .ot cont ml 
Tlw 1111 lontrol sl111ll hr IH•pl, in prinf"iplr. by the unil ·ol receipt. 
nnd d nc·c·c·s~:11y. 1111' unit o( ff•n·ipt slrnll br. dcviclccl iuto two or 
11111r!' l11ts 

II) Slnrnf(c control 
Hrq11i11·111e11ls lor lnl·ililies. 111cll111ds nnd cnr11litio11s ol storngc 
shall lir t·~lnhlish1•11. where npp111pri11tc. for prevention ol 
n111l:1111i1111li1111. drlc1io1:1lio11 due lo f111111i. i11vn~io11 111 insect~ n111( 
rode11ls, clc 

(2) Control in llw 11i:111nlal'l111i1111 procc~~ 
( /\) Chcd1 n11d l~r.corcls in cnch 111n1111(octuri11g process 

/\) l'rrpnrali1111 of l~nw 111nlcrinl crude clr11p,s 
When Hnw n1nlc;1inl crude d111gs in two or 111111c lots ore mixec.l, 
lite lol 11ur11hcrs. a11101111ls, as well ns lhc co111posilio11 (n11101111ls 
ol raw 111al1'1inls) shnll he rccords 
Wl1c11 n previously mixed crude drop, is used ns rnw 111nlcrinl. n 
11cw lot 1111111hcr ~hnll he As~ignr.d. 

II) Co11li1111ntio11 ol Hnw 111nlerial crude tl111gs 
Mn1111fnd1111nR co11t111I 111n11nger or n 1lesig1111tctl person shnll open 

the 111\d\Alll' ol lbw 111nterinl crude drugs anti confirm properties 
elc. when lhcy 111' used in the 111n11ulacture. 

C) l'te11c11tlo11 ol ccr11ln111i11nliu11 

Chapter 4 Quallly Control Sta11dard Code 

Thr• lollowinK ltr111s shnll be ncldilionnlly dcscriuecl in (.Junlity Control 
Stnmlnr1I Cocle. 

(I) <.Junlity control 
( /\) Sn111pling 111rlh111l 

/\n Rf•fllOf11inf(! 1trt·th1ul ol snmpfiug lur lhe ounlysis nml testi11g shell 
hi' e~lnhli1hctl lor c11d1 crude drug in consic.Jeration ol its characteris 
lie n11rl shope 111 ntTorrlnncc with General Hules for Cr11c.Je Drugs nnc.J 
Ciene1nl Te11I method (the Tests lor Crude Drugs) ol JI'. 

( IJ) Hr. nunly~la noel tl'lc11tinK 
l(nw mnterinl cruel!' clr11g~ ~hnll he stored in co111lormity with the 
11ta111lnrcls ol re n11nly~is n111I rctcsling established lor thnt 1111rpose in 
con~hlcralio1t nf the prnperlies of the crude clrugs. 

( C) llcll'ntio11 ol rcscrvc snmplcs 'ol extinct lor ((nn1po medicine and 
C.:1111le cir 1111 

Chapter !5 M11nuf1111t11tlng llyglene Control Standard Code 

'I ht• lollowing 111nll1·1s ~hull lie described i11 Ma11ulacturi11g l lyRicnc 
Co11tr11f ~Hn111l11rd Codi• 

(I) Mnmtlnl"lrrrirrH llrnlr11r 1111111111 
l /\) I ly11ir.11e rnnl 1111 11( w111 l1i11g pc-1 s111111c:I 
(II) ll.vKi••11c n111t111I ol 111111111lncl111i11K ro11111. lncililics n11d utensils 

Oh1111l111 0 llontt11ol •tu. h11twen11 Mnnufncturer of Oulk Product• nr1d 
Mam1fa111111 nr ul f' lnl•h11d Products 

I I) t'1111l 1111 I 
( /\) t 1111li1111nti1111 111 !hr• 1q1provnl letter 
( 11) Mnr111ln1·t11ri1111 1111111111 111 h111l1 products 

1"11r n111lltn111li1111 1111·lhod n( the co11ditions of the 111n11ul~clt11ing 
rn11lrnl ~hnll l1r 11•q11i11·tl 

(C) l.J11nlity co11trol 11( h11lh pro1luc:ts 
/\) Thi! n1111i11r111l111n ol ~pecilicalion ant.I testing method shall be 

prcscri111·d 
(I) lhe cn11llr111nlio11 ol lh~ lcsl results shall he 1c-11ui1etl 



( J)) Tro11spnrlnlio11 ol IJUll\ p111tl11cl!\ 
/\) Quality 01111 lorm ol containers and pacl<nging mnterials shall be 

conlirmetl. 
[3) Consideration shall be given lor prevention ol deterioration or 

hull< products during transportation. 

( 2) M isccll:1111.•011s 
' ( /\) Li11isurLMa11egcr 

111 preporaliu11 lur doubt nruused about the •1uolity ol the 1umluct, a 
liaison mnnngcr ~hnll he de~iRned nn hoth sides thnt nre mnnufactu· 
rer of lrnlk pr111l11ds 01111 monulecturer ul linished products lor the 
mainlenence ol close cu111111u11ication. 

Chapter 7 Analysis and Testing of Finished Products 

The <1unlity nssurence ol linished products shall be mnintained not only 
by the specilicalions a111I the analysis and le~ting descrihed in the 11111uoval 
lelter. hut nlso hy the method e111l requirement of 11unlity control s11ecially 
c~loulished i11 lhc latest scientific levels 

At the same Lime. efforts shoulc.J lie made lur the development of new 
l'Valuatiun method including measure (or hiologicol contamination. 

Chapter 8 Archiving and Practical Use of Each Reoord1 

/I.II ol the records shall be retained lor J years arter the dale or 
preparation ol the record. 

Eoch records shall lie apJHOprielely arranged 111111 rcloined, and used (or 
quality assurance ol raw malerial crude drugs nnd. Pruprielery 1<11111110 
medicine anti Crude drug lormuloliuns 
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Regulations for Manufacturing Control and 
Quality Control of Proprietary t<ampo 

Medicine and Crude Drug F ormulatlons 

(Self-Imposed regulations of Japan Kampo-Medlclne Manufacturers 

Assoclatlon:JKMA) 

Chapter I General Provisions 

(I) 1'11rp11sc 
The purp\ISC ol this rcgulalion is lo assure q11nlily ul l'rn111ictary l(am110 

111eclici11e 01111 Crucle drug lurmulolions hy eslahlishing nddilionnl re11uire111enls 
lor the 111nr111foc:luring co11t111l oncJ quality conlrol os well as in co1ifor111ity 
with "lhe l{r.g11lnti1111s Im M11111rln1·1urit11t Co11l1<1l Rml ()unlily Conhnl nl l>111gs 
(hereinaller rcle11ecl lo as "GMI' l{cgulations")" tnl<ing into or.:counl that crude 

cl111gs nre used as rnw mnlr.rinls 

(2) Scope nf applicalion 
This Hcgulation shall apply lo a11y 111a1111laduring plonls for Proprietary 

l(nrnpo 111cdici11e a111l Cr111lc clrug lormulntions 

(3) Dcli11ilio11s 
The clelinitions r.:ontninccl in lhe Jnpnnese l'hnrmacopocin (JI'), Standards 

lor Non pha1111ac111111cial Crnde IJ111gs (Non JI' C1111le Urug Sto11ilo11ls) 91111 the 
GMI' l{egulalions shall lie npplirnhle lo the 1e1111s used in this ({cgulatio11. 

The followi11g terms in pn1tir.:11lar shall apply lo lhcse Hegulatio11s. 

( /\) How 111nlerinl crude Jrugs 
"Haw maleriol crude drugs" 111ca11s crude thug 
n1anufaclure of l'roprielary l<nmpo meclicine 0111J 

fo111111lalio11~ 

used in 
Crude 

lhe 
drug 

( ll) "ll11l11 prud11cl" 111ca11s the product 11scd in the lo111111lnlio11 ol 
processccJ raw rnalerial crude drugs 

(ii) Crude drug c:o11trol 111a11nger 
The 111a1111lncl11rcr ol l'ropricla1y l<a111po 111c1lici11e nncl C1mle drug 

lorrnulations (except lor the 111n11ufacl111er lhat do not use raw malerinl crude 
drugs for lheir pr11cl11clin11s) shall dr.sigrrale n crude drug conlrol 111n11agcr 

under lhe quality 1111111111 mnrrngcr 

1 

Thu 1111nlily 1:1111\rul 111111111Rt~r rnny he al lhe sn111e lime lhe crude drug 
Clllll rol lllUllAl(Cf 

( /\) t~11nlili1·n1i1111!! of r1111h• clruR rn11lrol mnnnger 
The c:r111lc 1·n11lrul 111n11Rger sholl have lhe lullnwi11g qunlilic:olions. 
/\) I lnvlng 111ulual!i1111nl knowlctlgc on crucle drugs nnd 1111 ahilily lo 

1111111 a 1111alilnlivc Jmlg111e111 ol crude •lrug~ 
11) lln vi11g n1111r11111 inl e knowledge lrum pr;icl ic:il ex perienc:e on I he 

trentmcnt 111 row 111nlcrinl c1111le ilrugs 
(II) l>11lica ul c:1111le clr1111 rn11lrul 111011nger 

111 nrcler lo p111vlde prnc:lirnl 1111nlily nssurnnn: ul rnw mnlcrinl crude 
1l111g!'I, the t·1111lc 1lr11g nmlrnl 111nnnl!er shnll perform lhe lnllowing 
ilnllc·~ hv hi111s1•1!. or ii ner.:essnry, l>y n desi111rnlr1l p~rsun 
1\ l 1'l1•lhrnl nl ~n111pli11n 111 rnw n1alcrial cu11le drug. 
II) 111 lht· flJllll'~!'I 11! lhe nnnlysi~ ond tesli11g uf raw 111nlerial crude 

ch11t1!! , uv11l11nli1111 of lhe resulls of dillere11lialio11 (111cl11di11g ' 
1llllcre11li111l1111 of 111orphologic11I 1111nlily) 

C) Ed11cnllo11 n11cl l111111i11g ol pe1so1111el handling rnw malcrial crude 
1hllK!'I 

ll) MiHn:lln111•1111H dulir~ fm the qnnlily nss111n11cc ol rnw motelinl 
n 111lt! d11111N 

Ohapter 2 Druu Product St1mdard Code 

lho l11ll111Yln11 111•111~ ~111111 hr nilclili111wlly desr.:riltcd in l>rug l'rodur.:t 
flln11tl1111I t 11.!t• 

I I) Sp1•1 lllrnll1111~ 111111 lt·~I 1111·1111111 ol lire stnrlin1o1 111nteriuls. i11tcr111edintc 
1111111'1l11b 111111 1111111 1111111!111" 

C /\I ~l111li1111 111111t•1l11I" 
/\ l l111nlily 11~~·111111111· 111 1nw ~·lntcrinl Crude Drugs 

Tiit' 1111'1ho1I 1111tl "l1111rl:11d In confirm i11gredierrl~ or clrarnctcrisli 
n khnll h1! 1h•i1rtihr1I in lhe lighl of lhc lnlesl scicu1ific levels for 
tl11~ 111111lily llM~11111111·e ul row maleiial crude drugs. 

II) <;in1li11R te"I 111111 flillere11lintio11 tesl of raw 11wterial crude 
rlr1111~ 

t: l l~1·1111i11.·1111•11t~ in tlw 1·11111111i~sl1111 111 c11tti11R 111111 p11wdt•1 c11lli11g 
p111n·~~l1111 111 111w 111atciial crude drugs 
111 111ltlili1111 111 "'l11•1111i1c111c11ls for Co111111issio11ed Mn11uluc111re ol 
l>1111ts. 1•t1: .. (l'h11111111cr11licnl /\llain1 Hureou Nolilicoti1111 No 2Jt 
M111d1 12. lllHfi). lhc lnlluwing requirc111c11ts shall be tnl<c11 i11lu 
n111~i1lrrnl1011 

a) lkl1111• co111111issi1111i1111. the 1111nlily ol rnw mnteri;il crude 
drug~ shnll he n~sr11ecl on cu111111issio11i11g persnn"s responsit.il 
ii y 
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Cl) S1a1u.l;mls lor nn·ipl ul i.:111 i.:rud!' drugs sh;ill IH.· 1·stahli'<hl·d, and an;ilysis 
and leslin!( ol sud1 p11Klurts shall he 111·rl1111111·d an:urdin!(ly upon their 
rcrcipl. 

:11 lfrquirenwnls in pu1rhasinl( rut nmlt· drnRS 
Wlii·n mt c111d1• dnil(c; an· n·n·i\l·d. lht• qualit}· ol wlmlt~ rr111l1· drugs shall 

hi' ;issurt·d on lhC' basis ol tht• rcs11lls ol analysis ;iml testing ol wholl· crude 
dnig" c;ul1111illrd by I hi' suppli!'r. · 

<.Manufacturing conlrol standard code> 
11 I.Ail cont rnl lol wholt• la ml cul crudl' drugs) 

' The lul ronl rol shall he krpl. i11 prinriplc. hy I hr 1111il ol n·1Tipl. It sh;ill also 
br krpl hy I he place of produrtion, pack:il(ing Imm. :1p1H.·:inmn" 1·1t·.11I thl· rrndt• 
drug, and. ii ncrcsc;;i1 ~" lhc crude drng sh:ill be cont111ll!'d for t·arh lot. 

~I S101agc conl1ol 
(I) flpp1 opri:itc sl a111l;11 ds lor f ;it:ilit irs. nwt hods and cunclil ions of storage shall 

be rsl;1hlishrd and lollowtd for pn·v1•nlion ol ront;1111in;1tio11 and dt•lt•riornlion 
dur to fungi, inst·t'ls. nKlrnls. c·lr. 

l~I F11111i1<alio11 shall lw prrfo1111rd an111di111< 111 JI' C1·m·rnl l~11l1•s lor Crnde 
I Jru~s. 

Thi' rl'C•Jld 111 l11111igatio11 shall he rt•l<1i111:tl lor lhrt~t· y1•;us. 

<Ouallly control standard code> 
1) Mrth1Klol s<1mplin!( 

fin ;ippropri:itc m1·th1Kl of sampli1111 lor th1· anal)·sis and h'sti11R !ihall Ix~ 
eslahlished for ead1 crude drug in nmsidcrntion of its rnnt.litions surh as lhe 
place ol production. ilPJ1C<1ranre. tlistrihution ;iml 11adrnl(inl( form. 

21 Re·an;ilysis ;int.I rclt'sl ing 
Haw material crndt· drugs (wholr ;ind cut l. wht•n stored fur a lonl( 111.·ricKI, 

shall he sloretl in co11(11r111ity with !hr slamlanl~ of 1c·a11alysis and retesting 
rsl ahlishnl lor that purpose i11 r1111sitleral ion o( I ht• tnopl'rt i1·s 11( I hi' nmle drugs. 

:!) lfrtrnl ion ol rrsrn 1· ~;1111plt·s ol n111l1· tl111gs 
Thi· 1 rs1·n·r s:1111pks 111 r1 mlt- tl111J.(s consist i111! ol al ka!<l twin• t ht• lfUanl it y 

nrrrss;uy Im tlw ;111alrsis a11d lt'slinK 11·1111irt'<I shall hr rl'lai1wtl for 1·ad1 lot 
umlt:r apprupri<1h• c11mlil ions lor 1 l111·r )'1':11sallt·r1 lw tfalc ol 111an11lad 111t~111 th1· 
l'XI racl lt11 l<a111f"' 1111'1li1·i111· l11111111lal i11ns. 

·1) The 11·c1111ls sha11 Ill' arn1111ul;1t1·tl ;11111 kt-pl in 1:1•HI 1111l1·r 1111 tht• lfllillity 
assllr<llll'l' ur nude d1 ugs. 

Chapter 3 Manufacturing Control and Quality Control In the Manufacturing 
Process ol Extract for Kampo Medicine Formulations 

With good 11111lrrsta111li11i;i 111 111 iJ,!inal tt"xls ol l<a111p11 1111·1liri11l', lacilitics for 
slaule 111a11ulaclure nl ex tr arts lor l<a111p11111rdic:im· l11111111latin11s t'lft1ival1·11t to the 
t.lrsig11t'd lfllillit y tlescrifll•tl i11 I hl' Id In ol 111a1111bd 111 i11g (imtM•rt l ap11rnv;il !ilmll IK~ 
cslahlishrtl: 111a1111lact 1n in!( n111di1 ions anti md l11•ls I 11llilli11R I hal p111 fM~t· sh<11I he 
dt·,·isrd; :111d lhl' lfll:tfity ol thl' l'~l1 arl shall ht· ass111nl in th1· lii:hl 111 tht• dc!iil(m:d 
ou;ilitv hv a srirntilic t'\'af11ati1111. 
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In mder tu :1t1ain I he ;il11Jvr purposrs, the druR prnducl standard code. 
nmnufacturing control stamlanl code, 111a11ulacluri11g hygiene control standard 
c1xlc, and 11uali1y control st;ind;inl ClKle shall !JC prepared, describing the lollow1ng 
informal ion: 

<Drug product standard code> 
I) Manufort uring met h1KI a111l 111ocess lor each product 

"Mcth1KI mul prnrrss" in the al.Jove include the following informalicm: 
Stamlanl c:harge in lfllillllit y. exl ract ion cont.lit ion, concentration ant.I 
drying conditions, sie\'ing. mixing conditions, storage conditions. ' 

2) Amount ;ind rnte of yield in e;ich manufacturing process 
(I) The rangc of the ;imount and rate of yield shall be given in consideration of 

rnw mnleri;il crude drugs and lhe prc11.luclion scale. 1 

(2) The assurnncc of designed quality of lhe manufactured exlracl for Kampa 
medicine formul;itiom; sh;ill IJC verified. 

:I) S1x'Cificatlons and lest method for lhe exlrncl for l<ampo medicine formulations 

<Manufacturing control standard code> 
I J MmlUfact uring cont ml 

(I) Control of solvents for ext met ion. 
(2) Prevent ion of cont11111in;it ion. 
(3) l(~ulat ions for routine t:onllol ant.I rrgular cunt rol. 
(ii) Other matters concerning manufacturing control. 

2) l~1~111ircmcnts for a change in facilities, manufacturing method, etc. 
(I) Confirmation of designed quality. 
(2) Me;isures lo IJC taken alter confirmation and ev;iluat ion. 

<M1nuf1clurlng hygiene conlrol slandard code> 
I) Manufacturing lrygi<'m! control 

(1) llygienr control or working personnel 
(2) llygicne nmtrol ol 11H111ufacluring room, facilitil's and utensils 

<Ouallly control standard code> 
I) lktention of reserve s;imples ol rxtr;ict lor l<ampo medicine lormul;itions 

The res1·rvc :1a111pll'S cunsisling or ill least twice the quantity 
111·0·!'\sary (or the analysis anti ksti1ig rrqui1rd shall ue rclaincd for each lot 
11111l1~r :1111Jrn1iriale c11111li1ions for three years ;i(ter lhe dale of 111;inufoclu1e. 

Chapter 4 Record of Manufacturing Process of Extract for Kampo Medicine 
Formulations 

A record describing t:lc:idy thc manufacturing conlrol, manufacturing hygiene 
control ant.I 11u:ility control shall ue maint;iined. and it slrnll be retained for three 
ycari1 ;iftcr the dale ol m;inufacture ol the linished pnx.luct with use ol the ex I met. 
The matters to he rrcorded shall he selrctct.I in rnnsidrralion ol tht m:illcrs rf:{1uircd 
in thr GMI' l(1·11ulatiuns; <11111 the lollowing matters sh<1ll be at.It.led: 

4 

I' 

~ . 



I) Loi 1111111hcr aml ;11111111111 of r;1w m;ilt'rials 
Whl'll raw 111altri;1l n111k d111gs in two or 111oi1· lots ari- 111ixt·d. tht• lot 

numbers, amounts. as \\t•ll as !lit• (u1111K1sitio11 (a11101111ls of raw 111al(•rial!1) shall 

ht' fl'COI tftod. 
Whrrt a prr,·i1111sly 111ix1·d n udl· d1 ug is used as raw mah'rial. " new lot 

11u111lx:r sh;ill IX' ;i~siJC?rw<I. 
L) Hrcu1di11y, m;illt•Js in llit· 11i;11111farl111in1t pttKTSS of rxtrari lor l<ampo nwdidnc 

furn111l;i1i1111s 
( 1) Wt·ighiug 11111-. t·ss 

, Cl) Exl 1 atl ion 111 •K <•so; 
N111nhn ol lh1· cxt1arli11y, 111ad1inr. d1a1ge in 1111a11tity. ammmt ol 

suh rnt lor rx I r:irl ion, I imt• fur raising tcmpt:1al111c.1·xt 1 art ion lt'llllK'nll mt'. 
rxlralli1111 tinw 

Cl) Cum:rnl rat ion Ill on•ss 
Numurr uf t ht· rnnrrnt r;i I ing 111ad1i11c. t.:011u·nt rat ion tr1111K·ral lift'. con· 

rrnl r;ili1111 li111r. 
(·II IJrying prcx:css 

N11mh1·r o( the d1 ying 111arhines. drying lr111pcr;itu1c. drying time, 
a111011nl of dried cxtr;it.:I. 

(~>) Other n·u11di11g 111;1l11•rs in cad• p10<.·1·ss 

Chapter 5 Contract Between Manufacturer or Extract for Kampo Medicine 
Formulations and Manufacturer or Finished Product 

In lhc r<l!\l' where the 111;in11facturcr of ;in extract lur f(;1m1K1 mcdic.:ine 
lurmulaliuns is nol al lhe s:ime time the manufaclurrr ol thr finished product, the 
m;inulaclun:rs shall ronch1tle a cunlracl bdorchaml for supply aml receipt of the 
extr;it:l. anti estahlish standards rnncerning the lolluwing 111a1trrs, so that the 
qu;ilit y ;issun111ce ul I hr exlracl is maintained. 
1) Cun!irmation ol the letter u! appruv;il ul the extrnrt 
ll t-.l;inubcturing rnntrol ol the extr;ict 

Cunlirmal iun ul t hr conditions of I he 111a11ulact uring control. 
:11 ~u;ility t.:onlrol uf the rxtrncl 

(I) l'resC'11lalio11 ol the lest 111e1ho<l ;iml est;1hli<;l1111t•nt of the slilml:irds for 
supply ;iml rrt.:ript. 

Cl> Cunlirmation ol thr tesl 1esulls. 
·IJ lr;i11<;porl;iliu11 of lhl· t·xtracl 

(I) quality a111I lorm of rontainr1 s ;i1HI pat.:kal(ing malrrials. 
(ll C11nsidcraliu11 shall hr givt·n for pn·vcnlion ol 1kll'rio1alio11 of rhc cxlrncl 

during lrnns1H1rtati1111. 
~i) Supply and recripl 111 the exlral:I 

(I) Hrcord of supply ;ind receipt ~hall hr 111ainl ;ii1wd hy lot. 
(2) Thr 111anufacl uu·r ol I hr t•xt rart. wht·n supply inn th1· t·xt rart. shnll ai t;id1 

1 ht' 111a1111f ;it:1111i11(( process n·conl ol 1111' 1·x I r;u I :iltt·r nmsultat ion with the 
111anuf;id 111t·r of finished p11Kl11rt. 
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li) The 111anufat:l11rt'r of finished product sh;ill t:unfirm, when necessary, records 
rnncrrning 111an11fat:1uri11g rnntrol. nrnnulacturing hygiene control and quality 
toHtrnl !lllhmilted l>y lhc 111a1111lact111er of the extract. 

7) In prr1mraliun for <louhl aroused alxml lhe qualily. a liaison manager (in lhe 
quality control unit) shall be designated on lxit h sides for the maintenance ol 
dose comm 1111 ira I ion. 

fl) l~ccords 5hall be retained for I hree years. 

Chapter 6 Manuracturlng Control and Quallly Control or the Process or 
Preparallon or Finished Products 

In the p11K·1·s1111f prrpar;ition ul finished pr1Kl11cts. the GMI' Hegulations and the 
lkgul;itions for Buildings a111I Facilities for Pharmacies etc. shall be lollowed. l\t 'the 
Miiie ti111r, i11 c:onsiMrnlion of the facl lhat lhe extract for l{ampo medicine 
lorr1111lations is a rich nutritive source lor microorganisms. manufacturing control 
shall Ix• maintained with Spl't.:ial atlenlion being paid lo the prevenlion of microl>ial 
conlaminal ion. 

Chapter 7 Analysis and Testing or Finished Products 

Thl' 111mlity nssurance of finished products shall IJe maintained nut only by the 
l\pt·1·Hirntim1!I nnd the annlysis and testing descrilJed in the letter of approvill. but 
nl!IC1 lJy lhe guidelines spcci;illy est;iblishcd in the light of the la lest scienlilic level. /\t 
thr smne time, ellorts should be made lor the development of new evaluation 
melhtKI. 
I) The tests required in addition to the specifications and analysis ant.I testing in 

lhe lt•tler ol a11proval may include the following: 
(I) A 1111anlitntive lt•sl ul ingredients under control other than ingredients 

conforming lo the specilications for approval. 
(:l) Micrnhiological lest. 
(:II l'hysiral lr51. 
(41 Ot hcr lest. 

Chapter 8 Complaints 

/\'!'i slipulnlc<l in lhe (;t.11' lkgulations, an appropriille measure sh;ill be taken 
quit:kly 111x1n rt'Ceipt of a c11111pl:1int. The manulacturer of the prescription extract 
pnxl111:t In Kampo 111rdici11c formulations shall. investig;ite not only into his 
m;11111lacturing plant. l>ut also into the manufacturer of the extrac1 lur Kampo 
mt•tlid11r form11lalio11!1 11!11'" ;111d raw malerial crude drugs and the lratler or lhe 
crndt• drugs. nml lake approp1iale mrasures accordingly. 

Tht• ni:nrd of compl;iinls shall be relained for lhrce years after lhe date ol 
prt·11;1n1 t ion ol I ht• rernnl. 

Chapter 9 Imported Products 

hnlKH"lt'd pnKh1rls shall IK· suhj1·tt 111 lhl' sa11w rl'gula1io11s as those lor the 
1l1111wstir pnKIUrl!I Stl thal 1lwir dt·si1t11rd qualit~· is assnrt't.I. 

6 



~ 

~ , 
-11\f 
.;UL , ...... 
, 

1JS 
~~ ., ..... 
, 

t9m:: 
><! ,;._ 

~ :::J 
~ 

CJ) ~ 0 

OJ 
0 

CJ) 
, n1? CV) 

E ~ ~ ~!!? ~ /\ ~ "" -1-\ 

Q) ~ ~ , ~ ~ ~ ~ \..... ......._-.. .,_ 
Q.. ~ 11~ ~ ~ m!tl ~llil ~ ~ ~ v ~ 

~ " , ...... 

Ullg ~ ,\.t~ -<to ·~ ·M$' ,t\m Rn~ B!Q cw \-'- 41\~ , ...... ~ = c::r~ ...... ~ . ...... 

~ 

-ti= 0 co ,_ 
...... ...... 
CJ) c 
<V 0 

..c () 
>. 

CJ) ....... 
c ro O· 
0.. :J 
CJ) a 
Q) ,_ .....-.. .._.. 

Q) ~ 
c tnn c c c 0 0 I»~ ro CJ) 

~~ ,_ ........ 
E Q) u ~ 
1.- a. ::J ~ l:J -.....-
ro >. 0 ~ ~ lilt\:"-

Q) ..c Q) ,_ 
* ~ ,..,. 

0 ~ ()_ 
~un. * 

0) 
c· ~ c 
c -< ~ ~ ~ 

c 
0 ro 
CJ) 

~ ii\~ ~ on I.... 
Lo. }-
Q) 

t1 

()_ ~ ~ 

~- OJ" -.. • Cil- '\"~ 

<~ ~ ·i:\O 

-< 
't.\0 -+\ 



~ 
~ 

~ 
""""" 

I' 

4:< 
CV ~ 

c .D 
CV 

-...;:--

tiltP ~ O> "~ 
~ ~ ~ ~ 

I ~ tlffil( -:t\n ~ 
CV ~ -< ~ 
c ~ 

c ~I ~nn o':\{ ~ ~ 
0 ~ 
(/) -4~ ~ GTI.J ~ ll* ~ 1.- ~ ~ ~ ~ 

CV ·~ ~~ ~ ~ ~ {ot-
0... .... ~ ....... 

~ ~ ~W! M ~ et '\110. , ...... 

Bl 
~mt 
'""r-

lid! ··-
~ 
~ 
~ 

•t\-t 
~ 

~ 
I' 

~ ft\~ ~tr;\ 
rt\ •\nil. 

~ 

~ t;!tr;\ ~ 4&~ ~ 
'\llll. '\"ll. ~ 

.@L \~ 4&~ .. I' 
~ ... 

,,..._ ~ 
........., ~ ~ 

~ * ~ c I' ~ 

CV 11\$' -\~ 
..u.L ·t~ EE ~\'\\ 
~ ~ 

E .;uL ~ ·\tl:: I' ~ I' 

0.. ··- ~ 

·~ <~ \.fill' -::-"' ·\+\ ~ I' -" WI~ 
::> t?....: --., ...... ., ..... 

CJ ~ I' -t-¥ ~ ~~ I' ~ w 
4\\tu: ~ ~ ~ $ * ~ ~ 

~ 

~ 
....... 

,~ ·~ ~ -W 
{jl~ ~ {~ iU 

t?....: ~ ....... 'H'; '\llll-
-......-
er>< 
11110 



Cf) 

-0 
I..-

0 
() 
(}.) 

er: 
en 0) 
c c 
.0 ·-
....... 0) 

(.) cu 
:J .:::t:.. 
I..- () ....... cu en 
c CL 0 

.r; I..-....... 

·~ 
01 () c c _.. 

0 ·- cu 0 ~ 
01 co 

~ cu 
.:::t::. <1) 

~ 
(.) ~ ..0 cu ~ cu 

t{nn 0... nJ _J 

~ 
'\"~ 

,~ \~ ~ ~ 
J.-D nn i)Gr ~ ~ a:tt: tl ~ 

~ ~ ~ ~-< ,, t~ 
~~ ~ 4iiJ ..u ~1\5-.Lio. 

"1\> ~ 

~ 
-·------· --- --

ro 
(i) 
'--

~ <( ft 
DB ~ . -40 Q) ·t\--t c ·- WI.( 

~ 
~ 

..,._., 
~ ~ '*" r c 

~ ~s 
cu l\P ~ !...... r ro ., .... 

D§ t{nn ·~ ::J R~ ~tnn 
,~ ~ a ·~ ,~ ~ mm ~ 
~ ti!~ \og I ~ ~ ~ tttltl B- -+\ 

r -\¢ -4&~ 4t~ -=-r ~ 9fiil' 
~ ~ ~ ~ ' r 

~ ·t \--t 4F -B 11\E\f 
·t~ ~ ~ WI.( "'""' ~ cwz 

~ 

~ 
HD§ 



-< 
~WK 
-$il( 

~ 
<~ c 

0 
~ ·-.+-J 

0 
1-0fil (1) ll:t: 
o:J? . Q.. 11110 
Cl_ Cf) cJa 
~ c Q-.; ... 
·~tl I ~ ~ ~ 
~ 

4- ~-~ 

Q) ~ nJ ~ ~ 
~ ~t\Il (f) '\\\'II- <.>+=:\ 

n..J urn~ 
TD~ ~ 

11110 

[Ilil -0~ $0 \IL 
~ ~ 

mJHHJ 
~ 

-t"':- ;or HE ill1 <,.tF-\ 

~lll( 

0.. 

0 
(/) 

Q) 

~ 
u .... 

, ..... u 
,~ ro 

'-

4~ 
0.. 

!::St' O> 

$ ~ ~ 
c 

~ +-' ro 
~ ·~ ·~ 

...... ~ ~~ Q) ~ CL 
•,-.. 

~ ~ ~ ~ ·~ 0 ~ ~ tn~ ··-
tiil.J ~nn ~nn ""=7 !J~ -0 --=-> ~nn ~ ~ * 

...... 

* ~ ro 
~ + ~ ~ fil~ ~ ~ ~ -0 ~ ~ ~ ~ ~ ll~ c ~ 
""=7 

~ .D 
~ ~ ~!lil nJ ~ cu tlnn \~ ,~ nJ 

* 
....... ........ 4Dll-

~ 
-n-> '\1111 ~ (f) ,...,_ .,..._ '\1111 

~ r· r tlo. tl 0. ~ Wtl ~ ~ ~ -::\ tll~ 
0 ll Cl_ -+'\ 

[ill1 ~ ~ .D 
~ ~ c.i,{ ~ ~I~ c.~ ~ ·~ 41\~ ....... 't:\0 ~ •\nil ~ '\\Ill ~ •,-.. 

~ 
±H 



Date of 
issue 

A comparison of major engineerin~ cleanroom classes in the 

world 

' Country and Standard 
H; Germany 

Australia France 
USA Britain AF NOR X44101 VDI 2083 
209D BS 5295 AS 1386 

1989 1981 1990 
1988 1989 0 

0.035 1 
c 2 1 0.35 

10 D 3 
3.5 4000 

100 E or F 4 
1000 G or H 35 5 

350 400 000 
10 000 J 4 000 000 6 
100 000 K 3500 7 

L 

I I 

~ 2.1.1: 1 ~f5I~isf¥)J%~~¥Bl¥oc~~ 

I ~*21:~/Ml I ;~~¢~~/M' 
;a~Ql~IJ 

I I I I ~o. 5µ.m ~5µm Vi:~es ~m ~M IT , 

100 ~ I ~3~00 I 0 
J 

~l I ~5 

ioooo m I ~350000 I ~2000 I ~3 I ~100 

100000 m. I ~3500000 I ~20000 I ~10 
1 

~500 I 

.AT- iooooo m, I ~35000000 I ~200000 I ~~ I :rm-~ 

--
1 
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0 

Federal Standa.rd 209D class limits in particles per cubic foot, 
of size equal to or greater than panicle size shown 

Class !vi easured particle size (µm) 

0.1 

1 35 
10 350 

100 NA 
1000 NA 

10 000 NA 
100 000 NA 

NA = Noc applicable 

-........ 0 

I 111 Ill 1 1111 11'1 

1111 11 I 11 111 
I 11 I I l 11 I 

I I 11 I I I I I 
I I I I 1 I 

. ' 
I ' 'I . '. '' 

I I IV 
I I 1 ... ~ ~ l 

0.2 0.3 0.5 5.0 

7.5 3 1 NA 
75 30 10 NA 

750 300 100 NA 
NA NA 1000 7 
NA NA 10 000 70 
NA NA 100 000 700 

PARTICLES PER CUBIC FOOT 
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I Davis Porta~le Air Velocity Kit· . Air Velocity I Volume System 

~ IA Complete System For 
.~. •Dlgllel Meesurement Oh 

~~1' ••n•' . --·' ... -r~ ~· i~ 

• Air Veloclly 
• Air Volume 
• Temperelure 
• Reletlve Humidity 

Differential Pressure Transmitter 

r :~~=y.... J .... " 

~ ·-·~-··- 1~2 0 so ; 

-.OS\~~-~ 
- 11111 ~ 
i~~~~ ~ ,. r .s-:~ ... ,. - _____ ....... ~-

Mark II molded 
plastic air filter gage. 

Aln SUPPLY~ 

2 

0 

0 

0 

STATIC PRESSURE SENSORS 

FILTER 

LO 

MAGNEHELIC'' GAGE 



Product Maste(File 

1. Copy of Certificate Issue by Government Authorities 

2. Name, Dosage Form, Strength (or Potency) & Code Nos. 

3. Complete Formulation, Unit Content, Lot Requirement 

4. Raw Material's Specification and Control Procedures 

5. Fixed Lot Size & Raw Materials Requirement per Lot 

6. Lot Manufacturing Record 

7. Theoratical Yield & Control Range 

8. Theoratical and Actual Yields in Different Steps 
. 

9. In-Process's Specification & Control Procedures 
.. I 

l I 

10. Product's specification & Control Procedures 

11. Packing Material's specification & Control Procedures 

12. Packaging Instruction and Methods 

13. Samples of Printed Packaging Material 

14. Procedure of Special Method or Manufacturing Process 

15. Procedure of Special Analytical Method 

16. Storage Condition of In-Process and Finished Product 

17. Written By, Approved By, & Date 

18. Revised Records 



RAW MATERIAL SPEClFICATION 

1. Name 

2. Code No. 

3. Physical and Chemical Properties 

4. Potency, Requirements and Limitations 

5'. Method of Packing 

6. Storage Requirement 

7. Notice and Precaution 

8. Sampling Method and Quantity 

9. Quantity of House Samples and Packaging 
Method 

10. Re-evaluation Date Required 

11 . Written By, Approved By, and Date 

12. Revision Records and Date 

Specifications of Packaging Material 

1. Name 

2.Code No. 

3. Materials 

4. Shape, Size and Drawing 

5. Description 

6. Test Items and Specification 

7. Packing Method 

8. Storage Condition 

9. Notice and Precaution 

1 a.Sampling Method & Quantity 

11. Quantity of House Sample 

12.Written By, Approved By, and Date 

13. Revision Records and Date 



ll'RITEN PROCEDURES & RECORDS REQUIREMENT 

ENYIROMENTAL SANITATIONS PROCEDURE 

Plan! Layou! 

Dust-Removal Systems Cleaning Procedures 

Waste Disposal Procedures 

Waste Water Analysis Procedures 

BUILDING & FACILITIES 

Alea, Building Sanitation Procedures 
I 

Departmental Cleaning Procedures 

Sanitation Check Lisi 

Rodent & Insect Control Program 

Air Classification, Filtration. and Handling Program 

Air Particulate Counting Procedures 

Water Chiller Operating Procedures 

Air Handling Unit Operating Procedures 

Dehumidifier Opernting Procedures 

Temperature Records 

Relative I lumidily Records 

Positive Pressure Di!Tcrential Checking Records 

Organic Solvents and Gases Storage Program 

Lockers. Lavatory and Rest Facilities Sanitation Progr:11n 

[!oiler Operating Procedures 

Boiler Maintenance Program 

Water Treatment Procedures 

Water-Still Operating Procedures 

Container Clcnninc Procc<.lurcs 

Container Sterilization Procedures 

Microbial Enviromcntal Monitoring Program 

x 

x 

x 

x 

x. 

x 

x 

x 

x 

x 

x 

x 

x 

)( 

x 

x 

x 

x 

x 

x 

x 

RECORDS 

x 

x 

x 

x 

x 

x 

x 

x 

x 

)( 

)( 

x 

x 

x 

x 

x 

x 

UV Light Maintenance Procedures 

Aseptic Arca Cleaning & Stcrilizntion Procedures 

Laminar Flow Operating Procedures 

Laminar Flow Validation Procedures 

llEPA Filler Installation, Operating and Maintenance 
Programs 

HVAC Qualification Program 

EQUIPMENTS 

Equipmen! Operating Procedures 

Equipment Cleaning Procedures 

Equipment Sterilization Procedures 

Equipment Calibration Procedures 

Equipment Qualification Program 

Weighing Equipment Operating Procedures 

Weighing Equipment Calibration Procedures 

Reagent and Test Solution Handling Procedures 

Standard Solution Preparing Records 

Reference Standards Handling Program 

Working S111ndnrds Handling Records 

Control Bacteria References 1 landling Procedures 

ORGANIZATION & PERSONNEL 

Organization chart 

Key Staffs Qunlif1catio11s and Experience 

Job Description nnd l'crsonncl Responsibility 

Job Training l'rogrnm 

GMP Training Progrnm 

Aseptic Tcchnics Training Program 

PROCEDURE RECORDS 

x x 

x x 

x 

x x 

x x 

x x 

x 

x x 

x x 

x x 

x x 

x 

x x 

x 

x 

x x 

x x 

x x 

x 

x 

x 

x x 

x x 

x x 



PROCEDURE 

Industrial Safety Training Porgram x 

Personnel Good Sanitation Practice x 

Uniforms Handling Procedures x 

Medical Examination Program x 

Medical Assessment of Employees Program x 

RAW MATERIALS. PRIMARY CONTAINERS & CLOSURES 

Raw Malerial Specificalions 

Raw Material Laboratory Control Procedures 

' Raw Material Receiving Procedures 

Raw Material Storage Procedures 

Raw Material Sampling Procedures 

Raw Material Physical Inspection Procedures 

Raw Material Approved or Rejeclion Procedures 

Raw Material Loi No. Registered Records 

Raw Material Re-evaluation Record 

Supplier and Vendor Approval Procedures 

Reserve Sample Handling Procedures 

Material Lot ldenti!icotion Procedures 

Narcoiics and Poisons l lan<.lling l'rogra111 

S1atistical Sampling Procedures 

Lal>oralUry Analytical llequisition 

Analytical Reprot 

Inventory I lnndling Procedures 

Rejected Material I landling Procedures 

-3-

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

RECORDS 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

1-

·I 

PRODUCTION CONTROL 

Product Mnster File 

Row Material Requirement Sheets 

Rnw Material Requisition Per Lot 

Product Specifications 

Product Laboratory Control Procedures 

Master Manufacturing Instructions 

Deportment Operating Procedures 

Equipment Log and Identification Program 

Lot Monufocturing Records 

Raw Material Dispensing and Checking Procedures 

In-Process Sampling Procedures 

Production Order 

Mochine-lfour Records 

Man-Hour Records 

Manufacturing Schedule Sheet 

Yield/Accountability Determination an<l Limits Setting 
Procedures 

R~·Working!T'ailing Handling Procedures 

Scaii l landlin~ Procedures 

Process Vnlidotion Progrnm 

In-Process lnspec111111 l'roccdurcs 

Aseptic Manufacturing Procedures 

Procedures of Validating Sterilization Process 

Procedures of Validating Aseptic Filling Process 

-4-

PROCEDURE RECORDS 

x 
I 

x 

x 

x 

x 

x x 

x x 

x x 

x 

x x 

x x 

x 

x 

x 

x 

x x 

x x 

x x 

)( x 

x x 

x 

x x 

x x 



PROCEDURE RECORDS 

PROCEDURE RECORD~ 

QUALITY CONTROL 
PACKAGING & LADEL CONTROL 

Laboratory Operll!ing Procedures x x 
Packaging Materials Spccilications x 

Instrument Operating Procedures x x 
Packaging Materials Laboratory Control Procedure x lnstruemnt Using Records x 

Packaging Materials Storage Procedures x x Instrument Calibration Procedures x x 

Packaging Mntcriuls S:irnpling J>roccclurcs x x Instrument Maintenance Procedures x x 

Packaging Matcri:ils Physical lnspecti9n Procedures x x Finished Products Stability Testing Procedures x x 

Packaging Materials Approval or Rejection Procedures x x 
New Products Stability Testing Procedures x x 

Procedures of Review of Standard Operating Written x x 
Packaging Materials Lot No. Registed Record x Procedures 

Packnging 1'.latcrials Lot and ldentilication Procedures x x - Procedures of Records Review x x 
' 

Printed Label or Carton Storage Procedures x Reserve Sample Retaining Procedures x x 

Printed Label or Carton Destroyed Procedure x x 
Reserve Sample Review Programs x x 

Lot No. Printing and Checking Procedures 
Procedures for the Housing, Feeding, Handling and x x 

x x Care of Animals 

Packaging Order x Penicillin Cross-Contamination Detection Procedures x x . -
Master Packaging Instruction x Antibiotic Cross-Contamination Detection Procedures x x 

Lot Packaging Instruction and Records x x Clean Validation Program x x 

Printed Lable Issuing Procedures x x 
RECORDS & REPORTS 

Packaging Line Inspection Procedures x x 

Finished Products Inspection Procedures x x Record Retention Program x 

Expiration Dating Manual x Product Quality Review Program x x 

Loi No. and Expiration Dating Records 
Process Validation Program x x 

x 
Lot Manufacturing Record x 

STORAGE & DISTRIOUTION 
Lot No. Printed Label Specimens Sheet and Sampling Record x 

RAw Materials and Jn-Process Identification Tag Retaining Records x 

Finished Products Slor~gc Procedures x Equipment ldentil\cation Tag Retaining Records x 

Finished Products Inventory Records x 
Container Identity Tag Retaining Records x 

Laboratory Test Reports x 
Finished Products Distribution Procedures x x 

Calculation Sheets x 
Shipping/Packing List x Instrument Graph, Chart, and/or Spectra Records x 

Merchandise Recall Procedures x x Microbiological Test Reports x 

Narcotics and Poisons Handling Program x x Animal Test Reports x 



PROCEDURE RECORDS 

Yield Investigation Program x x 

Analytical Statistical Control Charts x 

In-Process X-ll Charts x 

Lot Review Programs x x 

CONPLAJNT, AND RETURNED GOODS 

Procedures of Handling Product Complaints x x 

Procedures of Handling Return Goods x x 

Procedures of Re-Packing Process x x 

-7- ·. 
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1- ~t El JiJJ Effective Date 

7f( 1-f El $}] Supersedes Date 

~J! 111 ~~ ri Issued By 
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4~°$TA Prepared By 

~/(iA Approval 

1*J ~ :ti- Content 

1i}°$T~Lit Change History 



I Crude Herbs I 

Quarantine 
Area 

Sampling Request 

Reject 

Reject 
Area 

Return 

s •• 

1
11,, 

,Testing 

Test 
Report 

Approve 

Approved 
Warehouse 

Approved 
Raw Material 

HERB POWDER 

Purchase Record 

RM Lot Ho. Register 

Weighing Record 

RH In-testing Label 

RM Specifications 

Control Procedure 

RM Warehouse SOP 

RH Receiving SOP 

RM Sampling Record I RH Sampling SOP 

RM Visual Check Record 

RM Test Report 

Sanitation Record 

Approved Label 

RH Receiving Record 

RM Retesting Records 

Lot Manufacturing 
Records 

RH Request Record 

RM Warehouse 
Sanitation SOP 

RM Storage SOP 

RM Re-evaluation 
SOP 

Weighing 
Roca 

QC Visual Check 

Purified 
Water 

Testing 
\lashing 

Dn ing 

Sup) Ing 

- Moisture Content 
- Ash Content 

Coarse 
Pulverizing 

Weighing Record 

Weighing Equipment 
Calibration Record 

RM Out-going Record 

RM Label 

\lashing Record 

Dryin& Machine Used 
Record 

Dnin$ Machine 
Cleaning Record 

lleighing Record 

Weighing Equipment 
Calibration Record 

RM Weighing SOP 
I 

Weighing Equipmer 
Calibration Recor 

Herbs Washing SO! 

Purified \later 
Specification 

Purified Water 
Control Procedur 

Herbs Drying SOP 

Drying Machine 

Drying Machine 
Cleaning SOP 

lleighing Equipm. 
Calibration SOP 

Pu Iver i zer Use Record I Crude Drugs 
Powdering SOP 

Pulverizer Cleaning I Pulverizer SOP 
Record 

Pulverizer 
Cleaning SOP 



F'ine 
Pulverizing 

Sa mp Ii ng 

- Particle Size 
Testing 

- \later Content 
Testing 

- Microbiological 
Contaimination 
Test 

Sieving 

Analytical 
Report 

Herb Raw 
Material 
Powder 

Inventory 

Milling Machine Use 
Record 

Milling Machine 
Cleaning Record 

Powder Sieves Use 
Reocrd 

Powder Sieve SOP 

Powder Sieves Cleaning I Milling Machine 
Record SOP 

lie i gh i n_g Record 

Tailing Record 

Milling Machine 
Cleaning SOP 

Tai I ing SOP 

Herb Powder 
Specification 

Herb Powder 
Control 
Procedures 

~ 

Herb Drugs Concentrate Extract Granules 

Concentrate I I Other Raw 
Extract Materials 

I 

I I 
I 

Weighing lleishing 

Metering 
Transfer 
Pump 

Fluidbed 
Granulation 

Spray 

Drying 

Sup) ing 

Testing 

l 
I 

Lot j Manufacturing 
Manufacturing Control SOP 
Record 

RM Request 
Record 

Weighing Record RM Weighing SOP 

Weighing Equipment 
Calibration Record 

Weighing Equipment 
Calibration SOP 

Fluid-bed Machine F'luid-bed Machine 
Use Record SOP 

- dia of Spray Fluid-bed Cieaning 
Nozzle SOP 

- Quantity Spraied 
- Timing 
- Pressure 
- RPM of Metering 

Pump 
- Temperature of 

Incoming Air 
- Temperature of 

Exhaust Air 
- etc. 

Fluid-bed Cleaning 
Record 

Analytical Report 

- Description 
- \later Content 
- Bulk Density 
- Particle Size 



Other 
Ingredients 

Sampling 

Testing 

Primary 
Containers 

Testing 

Screening 

Hixing 

Fi I ling 

Screening Machine I Granulation SOP 
Use Record 

Screening Machine I Screen Ins Machine 
Cleaning Record SOP 

Mixer Used Record 

Mixer Cleaning 
Record 

Analytical Records 

- Des.cription 
- Order ' Taste ' 

Flavour 
- \later Content 
- Particle Size 
- Bulk Density 
- Identification 
- Ash Content 
- Heavy Metal 
- etc. 

Packaging 
Materials Testing 
Reports 

Screening Machine 
Cleaning SOI' 

Mixing SOP 

Mixer SOP 

Mixer Cleaning SOP 

PK Materials 
Specifications 

PK Materials 
Control Procedures 

Lot Fi 11 ing Record I Powder Fi 11 ing SOP 

Filling Records 

Weighing Record 

Weighing SOI' 

Fi 11 i ng Hach i ne 
SOP 

Filling Machine 
Cleaning SOP 

2 .., 

Packaging 
Materials 

Tesgf ng 
Packaging 

Warehouse 

Shipping 

Packaging Records Packaging SOP 

Lebel Lot Ho. Lot No. Printing 
Printing Record SOP 

Finishing Check 
Record 

Finishing Products Finished Products 
Inventory Record Storage SOP 

House Sample Retain House 
Record Sample SOP 

Stability Testing Products Stability 
Record Testing SOP 

Sales Records 

Shipping Record 



PhlHdA FAClUTY/UTIUTY QUALIFICATION 
ENGINEERING TASK FORCE 

lnslJllmenl Calibration and Sundards 
Augusl 1994 

Page 3 of 3 

6. 3 Conirol lirnits can be classified by rwo iypes: alen and action levels. Uthe 
system exceeds the alen limits, I.he excursion is investigaicd and the system 
u adjusu:d back into an acceptable stalC. Uthe system.exceeds action limits. 
QA evaluation is required. 

1.0 RECnrms 

7. I Individual lruuument History 

Each inscrumcnl has a history recording lhe repairs. calibrations and 
.:idjusunenu. including uipullout rcsults al lhe calibration points perfonncd 
on the: instrumc:m. and the daies thereof. 

7. 2 Tagging 

The instrument may additionally be tagged with the device identification, 
current status of c.ilibration. identification of the person who perfonned the 
calibralion. and I.he nex1 calibration date and location. 

• May be color coded 
• Tag may be for location and not for a particular instrument, just 
enter a new serial nwnber wilhou1 changing lhc tag number. 

7. 3 Accuracy LimilS 

7. 3. 1 Critical vs. Non Critical 

Criuca.I instrumenu musl be identified and should be calibrated on a 
regular schedule consis1Cnt with its applcation. 

Non critical instruments should be identified and may be calibrated 
on an a.s needed basis. Anno1.ation on lhe 1.ag is usually lhe only 
record utili..z.ed. 

7. 4 Calibration Schedules 

Es1..1blishcd a published schedule for calibration for all calibrated devices. 

7 .5 System Record Re1ention 

Establish a system in place 10 ensure orderly retention or records. 

7. 6 Archival Policies 

Establish a policy lhac st.aces where records are robe kepi and.how they are 
s1orcd. 



-CALIBRATION ~-X_iE 

Demonstrating that a measuring device 
. produces results within specified limits of those 
produced by a reference standard device over an 
appropriate range of measurements. This 
process results in corrections that may be 
applied if maximum accuracy is required. 

VALIDATION i{i~i_ 

Establishing do_cumented evidence which 
- provides a _ high degree of assurance that a 

specific process will consistently produce a 
product meeting its pre-determined 
specifications and quality attributes. 



Process Step 

Preblending 

Granulating 

Drying 

Sizing 

Blending 

Tableting 

Control 
Variables 

Blending Time 
rpm 
Load Size 
Order of Addition 

Load Size 
Amount of 

Granulating Agent 
Solvent Addition Rate 
rpm 
Granulation Time 

Initial Temperature 
Load Size 
Drying Temperature 

Program 
Air Flow Program 
Drying Time 
Cooling Time 

Screen Type 
Screen Size 
Feed Rate 

Load Size 
rmp 
Blending Time 

Compression Rate 
Granule Feed Rate 
Precompresslon Force 
Compression Force 

I'· . ( 

Measur'ed 
Responses 

Blend Uniformity 

Density 

D~nsity 
Moisture Content 
Yield 

Granule Size Dist. 
Loose Density 
Packed Density 

Blend Uniformity 
Flow 

Ch arac te rl sties 

Weight Variation 
Frlabillty 
Hardness 
Thickness 
Disintegration Time 
Dissolution 
Dosage Form 

Uniformity 

Typical variable and responses - granulated product. 

.·· 
1 / · . ···:!·~~·:; 

Factors Affecting Validation 

1. Raw Materials and Components 

2. Product Design 

3. Process Design 

4. Equipment 

5. Support Systems 

6. In-Process Controls 

7. Sampling Method 

8. Analytical Testing Methodology 

9. Product SpecHications 

10. Personnel Practices 

., 



INSTALLATION QUALIFICATION (IQ) 

Documented verification that all key aspects of 
the installation adhere ~o the appropriate codes 
and approved design intentions and that 
manufacturers recommendations are duly 
considered. 

OPE~A.TIONAL QlJ_ALIFIC_A.TION (OQ) 

Documented verifications that the system or 
subsystem performs as intended throughout all 
anticipated operating ranges. 



PERFORMANCE QUALIFICATION (PQ) 

Documented verification of the 
appropriateness of critical process parameters, 
operating ranges and system reproducibility 
over an appropriate time period. 



THE VALIDA TI ON PROCESS 

1. Setting standards for quality attributes and operating 
parameters. 

2.Defining the systems and subsystems suitable to produce 
the desired quality attribute and operating parameter. 

3. Select/design equipment, controls and monitoring 
technologies. 

Protocol 

------------------------------------------------------------------------
Approve 

4.Installation Qualification (IQ) 

- Instrument calibration 

- Verify accuracy of drawings/manuals 

- Installation testing 

5.0perational Qualification (OQ) 

- Tests to show system is operating as required 

- Set alert and action levels 
(This phase may overlap with step 6) 



6. Perfonnance Qualification 

Confirm · the appropriateness of the 
critical process para1neters and 
operating range 

System reproducibility is demonstrated 
over an appropriate tin1e period or 
repeat runs 

7.Validation Maintenance Program (Life Cycle 
Validation) 

Review and updaJe programs or procedures 
- Change Control of Equipment and Systems 
- Monitoring Programs 
- Preventative maintenance 
- Re-calibration 
- Operating procedure 
- Cleaning 
- Training (where appropriate) 

8.Validation Report 

9.Annual System/Equipment Review 



Validation Protocol Outline 

I. Environmental Control 
• HEPA filter installation amJ intcgrily testing 
• Particular matter monitoring 
• Air velocity profiles 
• Differential pressure balancing 
• Air change rate 
• Temperature and I lu111idi1y control 

fvl icrobia I nH>niloring · 

• Cleaning, Maintenance and Operating procedures 
• Instrument calibration 

11. Sterilii.ation Processes 
/\. Stc•r1111 Steriliurs 
• Thermocouple calibralion 
• Instrument calibration 
• .Jacket temperature profile 
• Heat distribution stuJy 
• Heat penetration study 
• Microbiologict.11 challenge with B. Stearothcrmo-

philus 
• Cleaning, Maintenance, and Operating procedures 
ll .. Dr_i• lleot Sll'l"ilizen 
• Thermocouple calibration 
• Instrument calibration 
• Ilea! distribution study 
• Heat penetration study 
• Microbiological challcr)gC with B. Subtilis and E. Coli 

cndoloxin 
C. Filtroti1111 
• Physical integrity testing 
• Pyrogcn testing of effluent 
• Particulate matter testing of errluent 
• Extrnctables testing of effluent 
• Chemical compatibility with product 
• flow rate evaluation with product 
• Audit of f-ilter Manufacturer 
• Microbial challenge testing 

"t 

111. Water Systems 
Sanitization and Passivation procedures 

• Equipment and instrument calibration 
• U.S.P. W.F.1. testing 
• Particulute mailer profile 
• Cleaning, Maintenance and Operating procedures 

IV. C11111poncnl Processing 
• l\iobmden reduct ion 
• Particulate mailer recluction 
• l'yrogcn reduct ion 

Y. Aseptic Filling Processes 
• tvt..:dia rill procedure 
• Cuntainer/Closun: integrity 

VI. Eq11ip1m:nl Processing 
• Preventative maintenan~e program 
• Ckaning, Mainlcnance and Operating procedures 
• Clcaning procedure validation 

VII. Service Systems 
A. Co11111ressl·tl Air 
• Dew p1lin1 
• I lydrm:;irbon testing 
• tvl icrobia I prori le 
/l. Nitrogen · 
• tvl icrnbial profile 
C. Cl et111 St eC1111 

• Sanitization.and Passivation procedures 
• LISP. W.f-.1. test on condensate at all use points 
• Clc;111ing, Mainlenance and Opernting Procedures 

VIII. Sol111io11 Preparation and Delivery Systems 
• Biobunlen 
• Particulate mailer profile 
• Cleaning procedures 
• Sterili7.ation procedures ror tanks and lines 

IX. Working Direction, S.0.P. and Documentation System 

llcvision 
X. Inspection rroccdures 

V 1 p,.,.,.""'"'I Tr•1ini1111 



The Validation time line 

Design~ Instal I ~ Prepare ~ Start-up ' Operator ' , , 

' Time , 

Definition Ins ta I I a ti on DPera t i ona I Praspect i ve C9ncurrent/retrospoct i ve PQ 

of system qualification qua I if ication Performance 
and subsystems ' . qua I if icat ion ' , 

' 
( IQ ) ( 00 ) ( PQ ) 

Ca I ibrations 

, IQ/00 phase ' ( PQ phase ' , 

Validation 

CONCEPTUAL I SCHEMATIC OETAJLED CONSTRUCTION ! COMUlSSlONtNG OPERATION 
. DESIGN j OESJGN DESIGN /START-UP 

I 

I 
,._,. 

I -c-s. 

I ClumiMca.,... v~ 11 
,..,._, 

I 
J ! 

>U-"'- -I ~llesigtl I -
I p,- I ~ 

I ~ I -I Conswaon ' n.19ton I -I -- I ~-

I SOI' 

11 
OpenDOt\ol I ~ au.ma-

I Regui<Dy I -I p.,IOrmlnce I OuallUIOn 

I s..r..n.ty I .llopall 

I Vald.ADOn l ""'-'•an 

I Cl- - I Conuol 

JACOBS 



·- - Process- Validation 

Systems Manufacturing Designed 

Eguipments Processing 

for Packaging are Installed to meet Reguirements 
Computers· 

Processes Labelling 

Facilities Storing Operated 

Instrumentation Testing 

Controlling Maintained 

Studies and Associated Activities will be Performed. Documedted, and kept current 

to provide 

Product Quality Assurance 

1 Outline for Proce$s Validation Program 

Objective 
Types of validation 

Typical processes 

Definition of process 

Definition of process output 
Definition of tesc methods 

Analysis of process 

Control limits of critical 
variables 

Preparation of validation 
protocol 

Organizing for validation trials 
Planning validation trials 

Validation trials 

Validation findings 
Final report and 

recommendations 

Proving or demonstrating that the process works 
Prospective, concurrent, retrospective, revalidation 
Chemical, pharmaceutical, fabrication, packaging, ster-

ilization 
Elow diagram, equipment/materials, in-process, fin

ished product 
Potency, yield, physical parameters 
Methods, equipment, calibracion, rraceabilicy, preci

sion, and accuracy 
Critical modules and variables defined by process capa

bility design and testing program 
Defined by process capability design and testing pro

gram 
Facility, equipment, process, product number of valida

tion trials and type, sampling frequency, type, size 
cescs co be performed, method. criteria definition of 
successful validation 

Responsibility, authority 
Timetable and PERT chart, availability, material acqui-

sition and disposal 
Supervision/adminisrrarion, process documenwtion 

Data summary, data analysis, conclusions 
Process validated, further trials, requires more process 

capability design and testing 



CLEANING VALIDATION 

To establish documented evidence that the 
specified . cleaning procedure, when 
fallowed, will reduce chemical,· 
microbiological and detergent residues to a 
level at, or below acceptable limits. 
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CLEANING VALIDATION PLAN 
(EQUIPMENT CLEANING PROCESS) 

-Update General Cleaning Procedure 
-Validate Cleaning Procedure using Worst-Case Scenerio(Difficult 
Chemical/Difficult Equipment designwise.) 

-Develop Cleaning Process Validation Protocol which should be 
used in 'Each Product/Each Equipment case.This should be linked 
with concurrent Process-Validation of New Products. 

CLEANING PROCEDURE 
-INTER.~CTING COMPONENTS: 

-Surf ace 
-Residues 
-Cleaning Vehicle 

-CHEMISTRY INVOLVED: 
-Salvation 
-Detergency 
-Chemical Reaction 

-CLEANING TECHNIQUES: 
-Manual (Wipe/Mop On) 
~Pressure Spray 
-Soaking 
-Ultrasonic Immersion 
-CI? 

-FACTORS AFFECTING CLEANING PROCESS: 
-Cone.of Surfactant 
-Action(Physical Force Used) 
-Temperature 
-Con.tact Time 

-EVP.LUATION OF CLEANING: 
-Inspection 
-Sampling 
-Residual Testing(Limits) 

. ' . 

CLEANING YAI.IPATION 

(Agenda) 

Parts of A Cleaning Validation Program 

Validating a cleaning procedure including a clear clear 
procedure that describes: 

What to clean 
When to clean 
How to clean 
With what 
Standards of cleanliness 
Testing 
Documentation 

Consider making use of check sheets for the operator tG 
document work as it is performed 

Other procedures and programs to support cleaning: 

Developing a validated test method 
Training program 
Routine monitoring 
Selection and qualification of cleaning agents 

Establishing limits 

Visual 
Chemical test of active 
Detergent 
Micro 

Protocol 

Selecting product or products for cleaning validat. 

Annual review 

Presentation test method validation? 



CLEANING VALIDATION PROGRAM 

• Know the Objective 

• Syt the Cleaning Methods 

• Set Your Sampling Plan 

• Validate the Test Methods. 

• Set Your Criteria 

• Document Thoroughly 

• Know the Objective 

• To establish documented evidence that the specif 
cleaning procedure, when followed, will reduce 
chemical, microbiologi<;al ·and detergynt residues 
level at, or below acceptable limits. 

• Set the Cleaning Method 

• Procedures 

• Materials 

·Training 

• Documentation 

• Set Your Sampling Plan 

• Number of Samples 

• Location of Samples 

• Method of Collection 

• Materials for Collection 

• Validate The Test Methods 

• Required for all Residues In~luding 
Detergent 

• Must have Sufficient Sensitivity, 
Specificity ' 

• May be Simple Methods 

• Also Validate Sample Collection Methods 

• Set Your Criteria 

• Based on Biological Activity!foxicity 

• Consider Non-Homogeneous Contamination 

• Include Chemical, Mkrobial anq Detergent 
Residues 

• Define Denominator for "Parts Per" Limits 

• Include Visual Criteria where Possible 

• Document Thoroughly 

• Protocol and Report 

• Include Assmnptions and Justifications 

• Assure Appropriate Reviews ~nd 
Approvals 



CLEANING VALIDA TI ON PROGRAM 

• Change Control 

• Training 

• Ongoing Monitoring 

• SOP's 

• Change Control 

• For Procedures 

• For Equipment Modification 

• For Materials 
I 

• Tie into Revalidation Evaluation 

•Training· 

• Necessary to Assure Adherence to 
Procedure 

• Basic to Assure Intended Endpoint 
I 

• Should be Documented 

• Ongoing Monitoring 

• Don't "Set and Forget" 

• Establish Periodic Monitoring 

• Review Procedure~, Results and Training 
• I Annually 

• Sop's Should Cover 

• Cleaning Procedure 

• Change Control/Revalidation 
Requirements 

• Training Documentation 

• Periodic Monitoring 
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. . . 

Underground parts rnust he freed fron1 soiL 
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,~·rc~,b_~,~,~;; v~~i.ea_·~Q_p DRYING OF MEDICINAL PLANTS 
: ,[,._()._ ~L -(. [.;,-'0..-C I~..,_ Q ~~ 

iiDf ~d ..-. ~-/l_~ ~Q_ ;_s rri nf 

:~~L~.i~* Drying as soon as possible after collection. 
I '-"'1 0-. Pf] CL '1.A I cl " .. 

.1~ ~~c1 /,, * Open air drying avoiding sun drying. 
. "fc.J c.:U• 1'\.0 oi.ti ·t (ce&::..ve.,,. ~a.....,,..,..crn_, c~ .. i.\(l.~n.,,_, Ct'ft>(/,J/, .' 

·r1£r~ )JpA'.> 

.r;::::;: . Jw, * . Drying by ,,.~!-t1~5~~~.~~/'"~?!~~;~-r~~'~"~·', 

·r 
\ ,' ,I - I . I 
1_, "'\.. l (. (.. (f 1. ('- 'l \ '.·'I. ......... / 

[.' (I ~l, ' - /' •~y i.l H-c: ·~ ".> \J:t 'etc .s 
i/ V I 

I. · ... 1' ' -f... )(l(t (·c 1 ('('- ""\.t<:-tl t.!:a. L ..... 

' I 
v 
·i,vl_,{. >1 ( L'<'C ~ SZ. "f ',~ (Cl-~ c 

-~ I I .. l / t . •<.'"' ( l ( ., . '-1. '} \~~:t 

U I / V 
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i r v 

,,r-: t~~ ~~~ '°~k · '::};o;;!)t't- * Lvs, herbs, flowers between 20-40°C 
1 "/. /}KS>--4 ... ~ . 

·\d.."t'j(/f (-'' 1,·.,,.//,i.:..·1._ 
') 

* Barks and roots between 30-60°(: 

* Over drying should be avoided 

* Open air fast drying by cutting in thin slices (fruits, 
Underground parts) or chopping (aerial fJarts). 

* Slow drying where enzymatic action desirecl (Vanilla 
pods, Cocoa seeds, Gentian roots) 
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• CULTURAL IMPROVEMENTS 

• Good .Agrotechnological Practices (GAP) 
• Good Cropping systems (Multicropping) 

• Selection of Suitable Sites 
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I Storage 

Collection 

i\1EDICINAL PLANTS 
POST HARVEST 
TECHNOLOGY 

Packing 

I Garbling I 

Harvesting ...... 

Drying 

Segments of post harvest care of medicinal plants. 
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* 

Neat and clean place free from rodents and insects. 

* Temperature and humidity control. 

Moisture during storage biggest enen1y. 

Dried material stored in sacks, bales wooden cases, 
Card board boxes. 

'~~al-- I' ,.. . .,,'f!f-jv>-.~ I 

G x N f . 0 s . . . ~~"' _··t"'t.Llr---~ . pray o msect1c1de/pesticide during storage. 
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::t:::,.,~ ·t STRATEGIES FOR BIODIVERSITY CONSERVATION 
(.'1. b1~·,(~ ,y ri.c 1'-z-C':Pf;.U--'zC..<b. 
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• Proper Identification & I nvcntorying 
Geographical Information System (GIS)/Econon1ic Mapping 

• Impact of overexploitation on Supporting Habitats 
• Ensuring "IN SITU" Conservation 

• Assuring supply through Domestication I Agrotechnology 
• Establishment of Gene Bank 

• Micro and Macropropagation of Elite Plants 
• Development of Low-Tech, Location specific, ECO friendly, 

value added Medicinal plant Products 
• Ensuring free access to Medicinal Plant Resources for 
R&D Activities Stringent laws to prevent overexploitation 

• Legal Protection to Indigenous knowledge and provision 
of Benefit sharing 
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Figure 3 : Conceptual Design of a Gene bank for l\1edicinal Plants 



INDIGENOUS KNOWLEDGE PLA YEI) AN 

IMPORTANT ROLE IN DISCOVERY OF 

DRUGS AND WILL CONTINUE TO DO SO, 

THEREFORE, IT CALLS F()I~ l_JE(;DSLArfl(_)N 

TO SECURE INTELLECTUAL PROPERTY 

RIGHT FOR INDIGENOUS PEOPLf:C 

A t r .,_,,,~J , ~ n-l a.~l,u., c /"' »-f<-~~ a,, ~ 1: hf' (',,._ l< ~ -· ~ b -'~clcun " , ,~~ f.n r './- cc /, --1 /, ,, '" 
~h.d~if M ,.ft ) ISSw<- tr y~·vtk. 6'.-..:1 . JlJ-d Q..~bf~ ':'c-,./Jc( . _s .. ~L< vi ' :,., s i I··:' /le ,( k ,..; "a s~ 

u ...... --~ }tr. Cc -f <{ ~ ~o ~ .... (_, ,) ' ""-':" ,,(.; (. ~ <>..'!!. j',... '2.C e IL.I:' {¥. L-- c(c <---<"(;.. /- ~ Lr ..,, , 
l 1~9--t..JJ_~{1:;- -i...Jt_ ,,{_ ~~_.b. e .$~LL a_ cJ!_._) I j.....__E. <;_ C:. C'--'' {._,__c (,._ ~~ (,__ C( I . C' ~ /(_ .• \,•I .- -. r- - · ,; ; · I f > i_C .:, ,c: _ _, E:- --1·-: c v· :,,I ........ 

f ry1~·rc-~C r-eh f: 
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ol' the Developed "'' tions i1 \f·ei\d ~· 
owes $ .32hi\\ion {Rs. I , \ 2,000 rr ! eHn 

year to the dcvc\op\ng nations on 

the Pharnu1ccut\ra\ industn· 

I \llant bascc\ (\rul?,S used h)' t\lcm. 

If India d ~-:-----nee s royalt yon cucumber Sh 
, t--___ e may h i:o~"~ ave to pay 
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. w-W z~ ·-u, c ~""'.c. 'n~··IJ r ~.,~:4~:} NEEM PESTICIDE PIRACY OF THIRD WORLD 
'b -Jtu, q ·· "' ~ .,:,. tu .. 

. t ~o. .? * NEEM TREE NOT PATENTABLE 
;·~·-+- . I =~· s 1.-l vi 0\ 

r~ · . iJJJ_::lfu~; AZAOIRACHTIN (DAVID MORGAN 1970) NC)l~ PA'fENABLE 

~?~~~ 1 ~- . 
~ ~~1- kCt-t.•--~ * ON NEEM PRODUCTS OVEH. 80 PATENl'S (48 C)F INDIAN 

:,:t.'ol__J t/,J_ 1 "'"'°"-{:(~te;.. ORIGIN) HAVE BEEN GRANTED IN INl)I.,\ 
0 ~ ec,,? "YI~<:.. s ~ 
L,.Lt ~/£;. ~~ * GRACE CO'S VENTURE LAST YEAR T() SECLJ!{E US 
~"'" h v.>-tJ..)~ ~ PATENT FOR EXCLUSIVE RIGHTS TO MAKE PESTICIDES 
-·R;P(-r~ ~~~ 1-nidl.P~), FROM NEEM 
. ·.•tJi_. ~-tc· ~ez7 

(~6 J-.L«Fr17 1.'1..e-e_ --kah * OVER 200 ORGANISATIONS FROM 35 NATIONS INCLlJl)IN(; 
~It.>· f,·~"'e-l INDIA HAVE CHALLENGED GRACE CO's PATENT R1c;1-rr 
( ~ c.-.~s~ &rv-~ WHICH IS USURPATION OF ''THE AGE-OLD BIOLOGICAL 
t~F>t--~~"·. . · PROCESS USED BY MILLIONS OF INDIAN FARMERS" 
~-Jµ_ U.5· h.,,,,,.J ~;::; PATENT SECURED BY U.S.CO ON NEEM PESTICIDE 
',.J. f<.. 0f4(.ll:- c~. VrLv--- r AMOUNTS TO PIRACY OF THIS WORLD . 
75"""~~ ~5 ~-/;;~ ,J,J.,.J eµ.J_a,~ 1~ft7.o-t:>C,;;~_J; 7-.-,r.--· ]!, JLC<./LH·' -

.. ~ e_-;-~§u;.we [V-6~~. ft y~-- · 
r~-~ 



MOVE FROM TRADITIONAL VALlJES TO C()MMEH.C'IAI ,1srv1 

• IN A COUNTRY OF VEDIC HERITAGE, THE NOTl()N ()F ""PRIV:\TL"' 

INTELLECTUAL PROPERTY IS NEEDED El\1BARASSIN(~ 

• INFILTRATION OF COMMERCIALISM IN A TRADITIONAL 
SOCIETY IS NOT ALWAYS A MATTER OF NATIONAL COMFOl~T 

•' REALITY OF EVOLUTION OF MODERN SOCIETY ON THE BASIS C)F 
COMMERCE, TECHNOLOGY, CONTRACTS AND QUID PRO QlJC) 
CANNOT BE WISHED AWAY 

\ .. 
• IS IT MORAL FOR A'.VAID TO SELL MEDICINE ORT() (~MARGE F()H 

TREATMENT OF PATIENT OR FOR A TEACHER TO 11VIPART 
KNOWLEDGE TO A STUDENT FOR A FEE'? 

• IF QUESTION OF THIS KIND ARE NOT TO() DIFFJC:ULT TO RESOLVE, 
WHY SHOULD NOT A PATENT REGIME BE REC~OGNISED AS 
TRANSPARENT SYSTEM OF REWARD FOR AN INVENTOR OI~ A.N 
INNOVATOR AND ROYALTIES BE PAID FOR USE OF SUCH PATENTS 



TRANSGENIC PLANTS 

PATENTS OF GENETICALLY ENGINEERED PLANTS MAY 
CAUSE ENOUGH WORRY TO EXPERTS AS IT IS NOT 

DIFFICULT FOR A COMPANY WHICH HAS OBTAINED SUCH 
A PATENT TO EXERCISE A MONOPOLY THROUGH OUT 

THE WORLD ASSUMING THAT PATENT LAWS WILL 
SOON BECOME SIMILAR IN ALL COUNTRIES 



PATENTING RECIPES FROM NATURE'S Kll'Cl-IEN 

I. Have I purified compound from nature'! 

2. Do I have an unpredictable use for a known natural cornponcnt? 

3. Have I made an analogue to natural product ? 

4. Have I isolated biologically pure culture or cell line'! 

5. Have I finger printed something new or unexpected ? 

6. Have I made a new combination ? 

7. Have I created a new method of preparation '! 

8. Have I created a new method of use for a kno\vn or even previously 
patented invention ? 

9. Have I created a new recombinant product that differs frorn the kno\\'n 
naturally derived product? 

I 0. Have I created a new plant or animal ? 



~ Jlt ~~ ::;-~~~t h.,,.# ~ rcY' v "; ~ ;;j.,_t,--< ;,.jJ;:-::r"_,': :, -::-:/·~":~:· j' ' ,_.,_ " " .• ' " " ' . "·.' 

1~' cf~ PATENTING TREND MED. PLANT PRODUCTS 

* OUT OF 750 PATENTS (1980-1992) ACC()lJNT Ff)I~ 
MEDICINAL AND 184 FOR Al{OMA'l'IC Pt_JAN·rs 

* THRUST ACTIVITY AREAS INCLlJDE ANTl(-_~1\~\fC~EI~, 
ANTIIFLAMMATOl{Y, CAl{DIAC~ ACrl'IVlrf\,., ('~\JS, 
ANTIMICROBIAL, HYPOGLYCAEMIC 1\Nl) 1\N1\l~(;!~~SI(' 

* COSMETICS-HAIR DYE, PREVENTJ()N OF ~IAll I{ l_J()SS, 1-l/\l I{ 
SHAMPOO, SKIN CREAMS, EYE L()Tl()NS 

* JAPAN HAS MAJOR SHARE OF PATENrfS 

* APPLE, MELON, WATERMELON, I>OTA 1'() S'f Al{C~I, 
CABBAGE, CARROT, SWEET POTATO HA VE 13EEN 
PATENTED FOR VARIOUS PHARMACOLOGICAL 
ACTIVITIES 



PROTECTING INDIGEN()lJS l)l~lJ(;S 
UNDER IPR MAtJOR 
RECOMMENDATION 

* INVENTORY OF MEDICINAL PLANTS INl)IGENOUS 'f'() 

INDIA AND USED IN ISM 
* PRESERVATION OF GERMPLASM OF ALL PLANTS USED 

IN ISM 
* ADOPT MODERN METHODS FOR PREPARATION, QUALITY 

CONTROL WITH PROVEN CLINICAL EFFICACY 
AND SAFETY ENABLING SUCH PRODUCT 

TO BECOME PATENTABLE ENTITIES 



* DEVELOP AGROTECHNOL()GIES ()F !V1El).PL/\N~l'S S() 

AS TO IMPROVE VARIETIES ()F PLANl'S Wl-IEH.E IPI~ 
CAN BE Pl~()TECTEI) 

* CORRECT & ELABORATED TRANSLATIONS f)F ()lJI{ 
ANCIENT SCRIPTURES TO Pl{OVll)E NE\V LEAl)S 'l'() 

INDIAN SCIENTISTS FOi~ ISM l)J{lJ(;S 

* OUR LEGAL PROFESSION SHOULD UNl)El{S~l'ANI) SCI ENC.'.E 
BEHIND NEW DEVELOPMENTS OF IPR 

* EXTENSIVE & INTENSIVE RESEARCH ACTIVll'IES ()N ISM 
DRUGS 

* EMPLOYING CURRENT KNOWLEDGE OF SCIENCE WITl-1 1-\ 
VIEW TO GENERATE IPR WEALTH OUT OF ClJL TlJRAl_j 

HERITAGE ()F ISM 

* THOROUGH ACCESS TO PATENl~S ANI) C'1{ll'lC'1\L 
SCRUTINY THEREOF 

* PROMOTING QUALITY RESEARCl-1 IN ISJ\il 



GALENICALS 

HEALTH FOODS 

INTERMEDIATES FOR 
DRUG MANUFACTURE 
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PLANTS 
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TRA.DITIONAL MEDICINES I 

HERBAL TEAS 

~ INDUSTRIAL PHARMACE
UTICAL ANCILLIAR Y PRO
DUCTS 
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Sl_JIGHT SIMMERING 

SlllTABLE FOR FLATULENT PREPERATIONS WHICH USUALLY C()NT1\IN 

V«>LATILE SUBSTANCES. PUT THE CRUDE DRUG IN BOILIN(; \VATER, ALLOvV 

T<> BOIL ANS SIMMER FOR 1-2 MIN IN A COVERED CONTAINER. 

NORMAL SIMMERING 
I 

SlJITABLE FOR GENERAL CRUDE DRUGS. PUT THE Dn.uc; IN \VATER, THEN 

HEAT TO BOIL AND SIMMER FOR 10 MIN. 

I.JONG SIMMERING 
SUITABLE FOR SPECIAL CRUDE DRUGS SUCH AS BARI(, WO<)D E'T'C. IN 

GENERAL, ADD WATER TO THE CRUDE DRUG AND BOIL UNTIL l/3 OF TOTAL 

V<)LUME IS LEFT. 
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PROCESSING TECHNOLOGY 

• Simplify and Modernize Metl1ods of Production 
• Develop Process Paran1eters at 

• Lab, Bench, Pilot Scale 
• Optamize Processing Conditions for 

•Yield, Energy Use, Loss Prevention, Cost Effectiveness 
• Develop Protocols for 

• Process Control, Quality Control 
• Set up Centralized unit for Production 

• Develop new Formulations & Dosage forn1s 
•Determine Pharmacokinetic/Bioavailablity/Bioequivalence 

parameters wherever possible 



5~ 
(o.M kdcM

11 
-;~,-;:o-- 1. 

od ~ "''L'f"' I 2. 

3. 
4. 

II [ s. 
6. 

7. 
III I 8. 

9. 

~riv 110. 

~~' 
d ' 11. 

12. 
v I 13. 

14. 
I 

~-· ( . 15. 
c4'" ."1 i VI 16. 

.AJ-.\tU' ~~ 1 7. 
~dY·.J 

~~,,VII 

PROCESSING TECHNOLOGY STAGES 

Harvesting Authentic Material 
Good Post Harvest Treatment 

Ju f ~;J o_J~~ 11'.u_~ l~ol<-~7{-6·· "-~._~cx· 
IVN__~a)_ ';~t bq_, ~~-J )1 ltJ.-l'(L~- /b (.1_,'u cu~'. 
. c J t :::i /"'j c l ,,... Ii, 
I.AA. Q ilL1_ l..c_~t r:-(J _) , t}k'- (;.{·"t. •,, < (:t- . , .•• 

h . . _j. , u-'t..."'-· I/......· 
1- 11'> LC~ L~-J ,5_c 1 ·'-<.C ,,....c_ c &~ -Io e.:c-~ I , 

Stage I Fo !lowed by Comminuti on yt~f ·i._ !:;,~':~/; ;'. ~; ~"£'./:1
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Production ofMed1c1nal Wines (Need Sugar source) ~)f,(.u:-t.~ -1 c . IL't< ,-,_,o.,-:'r 

I I •<--· "-· c c , l t.~- t; 

'-u::__9 L<..c"Lc. d . ' 
- I - - i.. -...>,a.., c,~ 

V{J:. '-'-.,)cv..f-< c.__,~L.', l. J• i,.,,.::::,.:>:~ 
' - I I 

1,2, & 3 Followed by aqueous extraction 
Preparation of Standardized extracts 

( r: _( ~ / (/,( tc•r-., .. o'_L•( 
. C C I~ ) I.{_. I.,, C:, <; · ( t- l' f.- · -

<A.! •-- 11 c. ,, (' fc. - ( lJ-·L[.( ,i__c/~"-' 
' L~ 1_.,_ ,, l/--,;,_' I 

Formulation into Dosage forn1s, Capsules, Sachets 
L L-f:.-c v\. , L"-u:i:,, z ..• ·< 

Stage III followed by other dosage forms such as Tablets, Syrups & -7K/c;~ 
Ointments c:Jo/ llc~q__jcj: 1-i ,;r _-s/q_s-<- c-u..<A. /_L=f'c.H..: '--'-~ ·i_c~ .. 

. 7 _ 1 .. :1 u ~r--·';, __ '"t.-4.,'1._Lf 

1,2, & 3 Followed by preparation of extracts with other sol vents .'-Lci .. f-1~ -f,,_cv"-'<. ,~, 

F · · f E / ,/ 1 Ir ractionation 0 xtracts , C ·, cV~-'-~ <V· 1 l•:;l' Y(~ 

{c<:. ~ hcyw:·. <, ·/ j. A..:'./,,. c; _, 

Bioactivaition screening 
Formulation into Dosage forms 
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Isolatio~ of ~hyto Ph~rmace~ticals from 8, 11 & 12 .!_c/~c>L;< l'-/n L /,{ '- 're L•.C ( c.~, 
Conversion Into Sen11synthet1c Drug cl~- t,'C (.-,/>·L-~'2 ,,/ .. ,. k'- :vi/~ 
Formulation of 15 & 16 into Dosage forn1s u.l; /~-c: 1~,~-(;t.-7 · 
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New Drug_Development 4 ~-t;1,);ff-~(s~;7 c;,;~:,_I, .. ·.~ 
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BULK PRODUCTION - UNIT OPERATIONS 

• C:omminution (Crushing & Pulverizing) 

• Aqueous/ Alcoholic Percolation/Extraction 

• Concentration : Recovery of Solvent 
I · I !. ~ '\ 

~) f (. '• L I ~ 7 ( \. -< . •' • '. l \./ · 

• Steam Distillation of Volatile con1pounds 

·)ni..cC/(11,U't j,t··~---- /)\,/~./ />\~;,_, . .' (c~ {"< (, .._·,c· 

I I i I . I ' I 
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• Drying of Product 
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Filtration and Purification by Crystallisation c\,u-(u tp._ Lc.~-i l'-j~~ 1r: .. >(~~~! 
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Standardization of 1hr prt·,u1ncd act!\ t rotnpound nf ;.1 hl'rh:d 

drug in general docs not n.\fle<'t reality. ()nl~· in'' fl'\">' c~h('S doc' 

drug acti\'ity depend on a singll" roanpound. Cencr~dly. it ;, the 

result of the concerted action of several artivc <'oinpounds a\ \ven 

as of inert accornpanying suhstiHH.'t.\s. Thou~h fh<·se i~H·i·t 

acco1npanying co1npounds do not dircrtly afft.·<.'.t pathologii.·ai 

n1echanism, it is reasonable to use the co1nplex rni\turc of a 

phytoconstituents provided hy a 01cdicinal plant hecausr the inerl 

substances 1night influence resorption hioavailahiiit~, and t'\<.'JTtrnn 

of a<.~tive co1npounds,Further, hy inert plant ronqH>ncnh aht 

stability of the active co1npounds rnight be increased and the raH· 

of side effects he n1inil11ized. If then.~ are difft\rrn1 art~~ r 

compounds present in a drug they rnight havr an ;1ddit~Yt· ()! 

a potentiating cffcc L 
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ISO 9000 QUALITY MANAGEMENT SYSTEM 

The sole Objective of International Organisation for 

Standardisation(ISO), Geneva, is to Promote Developn1ent of 

Standardisation and Related Activities in the World to Facilitate 

International Exchange of Goods & Services to Develop c:ooperation 

in the Sphere of International Scientific, Technology and Econon1ic 

Activities. 



I 

~i . 

ISO 9000 SERIES OF ST AND ARDS 

• ISO 8402 .._ Quality Vocabulary 

• ISO 9000 .._ Guidelines for Selection and use of Standards 
• ISO 9001 .,_ Quality assurance n1odel t~1r Design/ 

Development, Production, Installation and Servicing 
• ISO 9002 .-. Quality assurance 111odeJ for Production and 

Installation 
• ISO 9003 • Quality assurance n1odel for final 

inspection and test 
• ISO 9004 ... Guidelines for establishing quality 

management system 



Figure 8 : ISO 9000 - Elements~ _.\pplication and Benefits 

Elements of Quality System 
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POINTS ADDRESSED BY W.H.O. GUIDELINES 
• Pharmaceuticals Assesment 

* Crude Plant Material 

* Finished product 

• Safety Assesment 
* Toxicological studies 

* 
* 

Plant Preparation 
Stability 

* Documentation of safety based on experience 

• Assesment of efficacy and intended use 
* Pharmacological activity 
* Evidence required to support indications 

• Combination Products 
• Product Information for the consumer 
• Promotion 
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TRADE AND MARKETING 
;..1J..e -

ESTIMATED SALE OF 
HERBAL MEDICINES 

IN US$ ANNUAL GROWTH 
MILLIONS RA TE (o/i)) 

EUROPEAN COMMUNITY 6,000 
REST OF EUROPE 500 
NORTH AMERICA 1,500 

_ JAPAN 2,100 
~ ~ ~0/ ~ ~ CHINA 70,000 TONS 571 
~ +~-~-~w OF HERBAL MATTER 
f;1' "fl, bo~L·c:J& J.~ (5000 OFFICIALLY RECOGNISED PLANTS) 
9 '\.A.A.~ ;t_...;..,. 

INDIA: 2,500 OFFICIALLY RECOGNISED 

5-8 
8-12 
15 
15 
DRUGS MANUFACTURED 
FROM THIS HERBAL 
MATTER IS WORTH 
US$ 1.4 RfLLION 

51~t;;- ~ ?-... & Lh 

.:; v;,,..J .Q. V\-' PLANTS 7000 LICENSED MANUFACTURING UNITS 
55000 LICENSED A YURVEDIC PHARMACIES 

THIRD WORLD 60,000 PLANTS 
{c;; yt,,vri,lJ"CL(c( /{'? ') (' j 



TRADE AND MARKETING 
GERMAN 1-lERBAL HEAL l~l l 
CARE-PRODUCvrs 

_IN US: 125 MILLION 
PRESCRIPTIONS 

l J s_SJ3J1J~_() N 

1 . 7 

1 1. () 

INVOL YING PHYTOPHAR_MACEUTICA LS 

HERBAL TEAS, DIETARY 
SUPPLEMENTS AND 
HERBAL DRUGS 

JAPAN & EURC)PE 

1993 1.3 
1994 2.8 

1996 4.0 

PHARMACOLOGIALLY ACTIVE PHYTOCONSTl1'UENTS 
WORLD WIDE IN USE ESTIMATED 250 



Medicinal Plants 
Producer/Exporter 

FOB expo price(x) 
............................ ······· ........ ' ..................... ' ............................................. . 

Export Agent/Shippe 

Agent/Broker p PP p 1 Importer/Dealer I 
1.5-3% times the FOB export price .···· 

Pharmacies 

Manufacturer 
Processor 



RESURGENCE OF INTEREST IN PLANT BASED Dl~LJc;s 

DEMERITS OF MODERN DRUGS 

• HIGH COST (250 m US $) & LONG 
TIME (- 15 YEARS) FOR DEVELOPING 
NEW DRUG 

•TOXICITY-IATROGENIC 
DISEASES 

• MOST SYNTHETIC DRUGS USE 
FOSSIL RESOURCES LIKE 
PETROCHEMICAi ,S-NON-RENEW ABI ,E 

• ENVIRONMENT POLLUTION 
BY CHEMICAL INDUSTRY 

• INADEQUACY IN MANAGEMENT 
OF CERTAIN CHRONIC DISEASES 

MERITS OF PLANT DRUCS 

COST EFFECTIVE, LONG HISTORY 
OF USE, PUBLIC ACCEPTANCE & 
BETTE PATIENT TOLERA~ICE 

SEVERAL RECENT BREAK TllROLJCllS 
CUGGULIP, ARTEMESININ, TAXOL 

RENEWABLE SOURCE 

CULTIVATION AND PROCESSING 
ENVIRONMENT FRIENDLY 

PLANTS CONTINUE TO BE MAJOR 
SOURCE OF NEW LEAD GENERATOR 
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~:: ~ """' MARKETING STRATEGY 
I 

• SHARP AND CONSTANT EYE UPON MARl(l~"f 
• CENTRALLY ADMINISTERED RESOURCES J:'OR 

MARKET SURVEY 
• LONG TERM SUPPLY ARRANGEMENTS wrrH 

INDUSTRIAL BUYERS 
• DEVELOPING COUNTRIES MUST ELIMINATE 

DETRIMENT AL PRACTICES 
• GREATER RESPONSIVENESS TO MARKET NEEDS 

• SHOULD ACTIVELY PROTECl_, CUL'"rIV A"fOl{S 
• PRODUCTION PROCESSES COMPETITIVE IN WORLD 

MARKET 
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c~i.t.,r ~ d--1--JifficS~ARCHAND D~~ELOPMENT''"/' d,,L~·C~{1'"~ 

• Developn1ent of Agrotcchnology 

• Development of Technology for Bulk Production of l\1cdicinal Products 

• Development of Quality Control Standards for Raw Material and for 
Finished Products 

• 
• Development of New Formulations and Dosage forn1s Suited to Prevailing 

Climatic Conditions & Adapted to Locality Available Ralv Material 

• Assimilation of Acquired Technology and its Continuous 
Improvement to make products competitive 

• Bioequivalence/Bioavailability/Pharmacokinetic studies on the Dosage 
forms Developed 

• Search for New Plant Sources for known Drugs and for New Drugs 
from Locally Available plants 
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DlSE . .\SES 

I. HEART DISEASE 
2. HYPERTENSION 
3. ASTHMA 
4. RESPIRATORY INFE(~TIONS 
5. TUBERCULOSIS 
6. AMOEBIASIS 
7. DIARRHOEA 
8. TYPHOID 
9. HELMINTHIASIS 
10. PEPTIC ULCERS 
11. IRON DEFICIEN(~Y 
12. DIABETES 
13. ALLERGIES 
14. MALARIA 
15. VENEREAL DISEASES 
16. PSYCHIATRIC DISORDERS 
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38 
:;s 
25 
95 
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285 
526 
.is 
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19 
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62 
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TRADITIONAL 
FORMULATION 
WITHGMP 

EFFECTIVE 

I.ANALYTICAL 
2. SAFETY 

' IDENTIFICATION . 
AUTHENTICATION 

COLLECTION 

RELATED 
SPECIES 

CLINICAL EXPERIMENT AL 

EXTRACTION 

BIOLOGICAL 
SCREENING 

ACTIVE 

3. MODERNISE TECNOLOGY 
4. NEW DOSAGE FORMS 

PHARM-

1. BIOASSA Y LINKED 
FRACTIONATION 

2. ACTIVE C0\1POU1\TD 
CHARACTERISATION 

BIOA V AILABILITY ~-------.-------

- PURE CO~vf POC-:\D 
- STANDARDISED EXTRACT 

COKINETIC'lL--___ ..-::::_ ___ ~ 

CLINICAL TRIAOLS 
I 

REGISTRATION f ~ ! ~~-L~R.;~1'."coLbGY r-- i ""'L.l~'-"1c11'l 
PILOT ~ COMI\1ERCIAL I "'-3. CLINICAL 

PLANT PRO- I PRIDUCTION ! PHA~\!ACOLOGY 
DUCTION 

I ~MARKETING! 

Figure 10 : 1\1odern Approach for drug development from medicinal plant. 
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Figure 13: Multi-Disciplinary approach to drug developn1ent fron1 medicinal plants 
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