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IRTRODUCTIOK 

The Workshop on Industrial Utilization of Medicinal Plauts was held in 
Beijing, China frOll 15-23 October 1990. It was sponsored 1':t UlflDO and 
hosted by the State Pharmaceutical Adainistration of Chin~ (SPAC). Fnr 
mnoo the workshop was a continuation of a ntw1ber of activities supporting 
technical assistance progr ... es on the develo1111ent of the industrial use of 
medicinal raw materials derived frOll vegetable and .niaal sources. In 
particular the recent System of Consultations w1nterregion~l Meeting for 
Co-operation among Developing Co1Dltries on the Develo1111ent of the 
Pharmaceutical Industry" (Rew Delhi, India, 19-22 March 1990) recOllllended 
that industrial drug policy should include develo1111ent of pl.nt-derived 
medicines and ancillary industries. Aa proposed by the recommendations and 
action progr ... e of that meeting, the Workshop contributed to strengthening 
regional and international co-operation between countries froa different 
teographical regions by assisting in identifying specific project areas 
where Chinese and their co1Dlterpart institutions and aanufacturing 
enterprises could co-operate technically and econ011ically. It also 
considered establishment of nacional information data bases and reg~onal and 
subregional information networks that could collect, aanage and disseminate 
information in medicinal and ar011atic plants and pl.nt-derived preparations, 
ta.king into account the needs of potential users, including those involved 
in R aud D, training, decision-making and production. 

The Workshop was also a further step in the ongoing mnoo progr ... e 
offered to industrialists seeking to initiate or expand their long-tera 
co-operation with co1Dlterparts i~ other developing countries. 

The purpose of the meeting was to develop closer co-operation between 
China and other developing countries in the field of pharmaceutical 
production. Identification of areas of industrial co-operation both prior 
to and during the meetin~ enabled extensive bilateral discussions among the 
participants. The discussions took place in the context of an exhibition 
and audio-visual display by Chinese plant-based medicine institutions and a 
study tour with visits to a hos~it•l, R and D institutions and manufacturing 
enterprises in Beijing, Tianjin and Shanghai. 

r. OiGOIZATIOW OF Tli.1l llDTIS 

The meeting was attended by 56 participants, 18 from 11 countries outside 
China. The list of puticipa·nta b attached aa Annex VI. 

Opening of che meetin& 

The workshop was opened by the Vice-Minister and Director-General of SPAC, 
Mr. Qi Mou Jia. Further welc011ing r'.'Wlarka were addressed to the meeting by 
Deputy Director of the Depa~t•ent of lnttrnational Relations of the Ministry 
of Fore:ign E~onomic Relation• and Trade (MOFERT), Mr. Zhang Guo Quan and the 
Chief of the Section for Econ011ic Co-operation among Developing Co1D1triea on 
behalf of the Director-General of URIDO, Mr. Domingo Siazon. 
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Inaugurating the aeeting, the Vice-llinister underlined China's wish to 
share her experience in deYeloping the industrial utilization of aedicinal 
plants with the Third World co·mtries. This could inTolTe contributions in 
areas of R and D on aedicinal plant resources, production technology and 
equipment, engineering design, and proYision of experts and training. 

Election of officers 

Prof. Jin Yunhua (Yunhua Kia), ExecutiTe Vice-Chairaan of the C01111ittee on 
Technology, State Phanaaceutical Adainistration of China (SPAC) was elected 
Chairman and Dr. Aaarillis SaraYia, Rational Co-ordinator and President of 
COMPLAMED, Guatemala, as Vice-Chairaan. Prof. C.O.B. Waabebe, Director and 
Chief ExecutiTe, Rational Institute for Pharaaceutical Research and 
DeTelopaent, Bigeria, was elected Rapporteur. 

Adoption of the uenda 

The aeeting adopted the following agenda: 

- Opening of the meeting 
- Election of the Chairman, Vice-Chairman and Rapporteur 
- Adoption of the agenda 
- Presentation of host colDltry papers 
- Presentation of URIDO paper 
- Presentation of national papers 
- Bilateral discussions on co-Operation projects 
- Discussion and adoption of draft conclusions and rec01111endations 
- Closure of the meeting 

The work prograaDe is attached as Annex I. Formal papers presented or made 
aTailable for this meeting are listed in Annex VI. 

Adoption of conclusions and recoamepdatioll§ 

The meeting adopted the draft conclusions and rec01111eudations at its last 
session on 20 Octobex 1990. 

Closure of the !eeting 

ReTievlng the eTent's activities, the Chajnaan said the aeeting would both 
promote South-South co-operation and ultimately benefit the health of people 
in the developing C01Dltries. The URIDO workshop had been timely and 
necessary. The fact that scientists, industrialists, experts and 
administrators had got to mow one another better, paved the way for sett!ng 
up - with URIDO guidance - a regional centre fur information, deYelopment 
and training. Co-operation agreements had been signed in the areas of 
surTeying and assessing natural resources, breeding, propagation and cell 
engineering, R and D on producta and doaaae foraa, diagnoses of production 
units requiring rehatilitation, design and enaineering, and training. 

The Chief of the URIDO Section for Econ011ic Co-operation 8llOPI Developing 
Countries thanked the host or1anization, SPAC, and the other institutions 
and enterprises that had supported the workshop and the associated study 
tours. Be assured participants that U1'IDO would, if requested, continue to 
provide support for their working agreeaenta within limits of a•ailable 
funds. 
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On behalf of SPAC and all participants, the Chcliraan thanked the four 
UBIDO representatives. She thanked the participant• for their co-operation 
and closed the meeting. 

II. SIRlllY OF SDDlllllrS DBLIUDD &r DI 
PLDilY SBSSIOll 

The Vice-Minister and Director-General of SPAC noted that after the 
founding of the nev China, industrial utilization of •edicinal plants had 
been strongly prOllOted and significantly developed. Thia approach would 
continue to play an important role in China's health care. For the 
Department of International Relations, llOFBRT, its Deputy Director added 
that the Workshop was the first in the history of co-operation betveen China 
and UBIDO. Medicinal herbs were found in aany developing co1Dltriea and were 
an important source of remedies for a large nU11ber of diseases, especially 
those of a chronic nature. The Workshop would provide an opport1Dlity for 
academic exchanges with other developing countries, for learning frOll each 
other, and for promoting 1111tual understanding and expediting South-South 
co-operation. 

The head of UB!DO'a Section for EconOllic Co-operation among Developin& 
Co1Dltries thanked the Chinese Govern11ent, particularly the Ministry of 
Foreign Economic Relations and Trade, the China International Centre for 
Economic and Technical Exchanges (CICETE) and SPAC not only for boating the 
meeting but also for malting UJUDO's part possible with a substantial 
financial contribution to the UBIDO Industrial Developme:it Fund. Be hoped 
that the Workshop and associated study tours would enable participants to 
incorporate new technologies and •ethodologiea in their own research, 
production and marketing strategies and that they would become aware of 
technical co-op2~ation among developing co1Dltriea (TCDC) for future 
initiatives. L UBIDO officer explained TCDC in the context of traditional 
technical co-operation and of ECDC, adding that ECDC in this field was a 
part of South-3outh co-operation rec011Dended by the South C011Dission in its 
recent report. Although the primary actors in the follow-up to the working 
agreements foreseen fro• the bilateral discussions would remain with the 
Workshop participants themselves, UBIDO and other United Rations 
organizations could be requested to assiat, he noted. In addition to the 
familiar fmiding systems for such support, e.g. UBDP or the Industrial 
Development Fund, self-financing trust f1Dlding--an increasing resource for 
project beneficiaries--may also be considered. 

On behalf of UBIDO'a System of Consultations, a UBIDO officer outlined the 
ai1DS and accomplishments of the three Consultation Meetings devoted to the 
pharmaceutical sector. At the Third Conaultatlon on the Pharmaceutical 
Industry in particular (held in Madrid, Spain in October 1987), herbal 
medicine and drugs derived frOll •edicinal plants were generally recogni7.ed 
as having a vital role to play in health-care progr ... ea of large aegaents 
of the world's population. The interreaional •eeting on co-operation among 
developing comitriea for the development of the pharmaceutical industry, 
held in India in March 1990 had rec011Dended: 

o Full utilization of plant-derived medicines, as an important resource 
in any atra~e&Y for developing the pharmaceutical industry; 

o R and D aimed at validating traditional remedies using modern 
scientific techniques and developing methods and standards for 
assessing quality and stability, developing new medicaments, 
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upgrading process technology and identifying nev chemical structural 
aodels for aodern drug developaent; 

o Systematic crup-vise cultiv•tion and genetic iaprovement of plant 
resources for use in industrial-scale processing; 

o Establishllent of a regular aechani• for ECDC and TCDC in the 
following fields: information networks and data bases, training of 
aanpower, R and D activities, ez,gineering services, supply of 
equipment, aachinery fabrication, co-operation in production 
including joint ventures, raw aaterial and chemical trade and 
aarketing arrangements, and exchange of information. 

The plenary session also featured five aajor technical contributions by 
SPAC and its constituent institutions. These are sU1111&rized in chapter III. 

China's industrial utilization of medicinal plants 

The basis for China's co-o~eration with other co\Dltries was her own 
experience in developing industrial utilization of aedicinal plants, 
especially in the past forty years. Thia period had seen a rise in the 
output value of medicinal plant-baaed aedicaaenta by a factor of 100, 
brirging them to 25 per cent of the nation's gross industrial output of 
pharmaceuticals. In Tianjin, ~ne of China's aain production centres, 
plant-derived pharmaceuticals now acco1Dlted for one third of overall 
?rc.duction of pharmaceuticals. But to reach these levels, there had to have 
been radical changes in the scale of operations, factory buildings, 
equipment, dosage forms, technology and management. 

At the industry level, China had 1,300 pharaaceutical factories, 36 per 
cent of her total devoted to manufacturing plaut-baaed medicines. Their 
output included 176 products (plus 205 derivatives) based on active 
ingredients extracted from aedicinal plants which were aade into aonom~rs or 
aodified and screened. Some 45 products (plus 51 derivatives) were 
synthesized, modified and screened frOll aedicinal plants. Extracts and 
active ingredients extracted and prepared froa single plants fo\Dld their way 
into 438 products (plus 333 derivatives). Bearly 600 !actories aade the 
4,500 preparations characterized as Chinese traditional aedicinea and 
prepared coaaercially uaing traditional processing techniques to aalte 
extracts and powder&. 

Altogether 46 dosag~ forms were in c01mercial use, either the modern forms 
such as tablets, capsules, granules, auppositaries, injections and oral 
liquids, or the traditi~nal preparations such as honeyed boluses, water 
paste pills, powders, soft extracts and mineral pellets. 

In processing, although preparation powder had tended to give way to 
extractions and manufacture of extract-powd~r aixturea, and to manufacture 
of extract tablets or tablets with powder aixturea, powdering still played 
an important role because of prccesaina simplicity and lover cost. In a 
typical production \Dlit, many different plants required for one 
prescription--• key characteristic of Chinese traditional medicines--were 
extracted or made !nto a fine powder directly. Where appropriate, plants 
were specially treated before extraction or &rinding in order to adjust 
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their properties, e.g. lower toxicity or raise efficacy. Kew unit 
operations such as fluidi~ed bed drying and granulation, and 
progr ... e-controlled non-aerial suspension coating had been introduced. 

With modern dosage forms aany processing problems had to be overcome, such 
as tablets sticlting to dies and craclting, solid dosage foras that 
disintegrated before use or which were too hard or shove~ surface 
blemishes. Today, virtually all kinda of design and equipment needs could 
be met frOll internal resources~from individual specialized .. chinery items 
to complete extraction workshops. 

Solving problems of resourcing 

In China, some 5,000 species of plants were being used for •edical 
purposes. Of the 1,000 in c01mOn use, 200 were domesticated; they accounted 
for 40 per cent of usage and required 350,000 ha of land. Three national 
surveys of wild resources had been undertaken plus special investigations in 
key regions and of important species. Thia data would becoae available in a 
book on resources of Chinese medicinal materials now Jeing compiled. 
Broadly the same approach had been used by Chinese experts in assisting 
other countries, for example Brazil and Guatemala. 

Such surv~ys were carried out by professionals drawn from different 
fields~botany, ecology, pharmacy, agriculture, chemistry and forestry. To 
help them, advanced portable instru11ents and equipment had been developed, 
for example for field analysis of phytochemical constituents. Information 
on geography, climate, soil, vegetation, biological and ~cological co1Dlts, 
horizontal and vertical distribution and type of COllll1Dlity, was COl'lbined 
with that from etbnobotanical investigations to give a plant utilization 
pool and a distributional map. 

China had developed standardized procedures for determining the identity, 
purity and quality of medicinal raw materials Ru~plied for industrial use. 
Identification relied on plant taJConomy combined with microscopic, physical 
and chemical examinations. Samples were often compared with the cell-, 
tissue- and powder characteristics of some 380 authentic crude drugs. Ultra 
viol~t spectral analysis of ethanol or methanol soluble extracts was also 
used. 

Measures to protect certain species from over-exploitation now included 
special laws and regulations bann!ng or requiring supervised collection, 
state-formulated top prices, scientifically stipulated fencing, cultivation 
and harvesting, and research on artificial cultivat.lon. The latter embraced 
cultivation of improved seeds, standardization of cultiv~tion techniques, 
disease- and pest-elimination and prevention, introduction of new species 
from other countries and domestication of indeg~oua species. Harvest 
research had determined the best harvesting period for m&JCimizing the active 
principle content; post-harvest handling investigations showed the optimum 
conditions for transport and delivery to industrial pr, ~essors. 

Cell- an~ tiss~e-culture techniques included in vitro raising of 
seedlings, tissue culture to save wild resources, cultivation of virus-free 
plants and artificial induction of multi-ploid var.ietiea. Tissue culture 
was also used to obtain natural drugs, and a patent bad been issued for a 
si~ple method of ginseng cell culture. A new cell engineering technology 
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focused on breaking through the cell wall 1111rally so that young plants would 
regenerate. Chinese researchers were also working on .. sa suspended cell 
culture, cultivation of growth hormones autotrophic cells, chr\)ll()&Ollal shift 
in cell culture, cultivation of ginseng cell bioplast and extraction, 
isolation and pharmacological aspects of ginsenoside and ginseng 
polysaccharid£. 

China operated a programme ailled at comprehensive use of aedicinal plant 
re~ourcea. Thia developed non-medicinal uses such as food and beverages, 
condillents, plpaenta, perfme, co•etics, wine-aalting, oils, tannins, 
pesticides and other uses. In several cases, aedicinal uses were expanded 
by investigating the properties of other parts of the plant~in the case of 
Panax ginseng, the stem, leaves, flowers and fruits as well as the root. 

Development of pharmaceutical preparations 

In China, pharmaceutical R and D was directed not so auch towards 
extracting the essential COllpoDenta but to developing plant-derived dtugs 
having superior therapeutic benefits compared to the original plant drugs or 
their derivatives. Typically this involved exploration of pharmacological 
activity, adjustllent of the composition of active c011ponent~, extension of 
clinical applications and development of new dosage forms. These activities 
also yielded the documentation required for clinical trials and new drug 
applications. As in other co1Dltries, China operated a careful approval and 
control system for developing new coanercial ~rugs, classifying them into 
four groups. Depending on their classification and exemptions, drugs were 
required by l•w to pass up to three phases of clinical trials. 

Pharmacological studies yielded pharmacological profiles of plant drugs 
and composite recipes. Phytochemical studies, including chromatographic 
separation and identification, provided the basis for process development 
and quality control studies. Safety assessment took into acco1Dlt the long 
time trials moat plants medicines had had in clinical use. Toxicological 
data required for clinical trial applications were therefore ienerally less 
than for synthetic drugs. For in-process quality control, methods of 
potency assay were developed using either identified compounds as the basis 
or representative compounds. Clinical trials started with pr~liminary 
eval~ations for tolerance on 10 to 30 health vol1Dlteera. These were 
followed by pilot studies on 50 patients, later extended to 300, and by 
long-term trials following registration. 

Proper adoption of advanced dosage forms was considered an important 
aspect of plant-derived pharmaceutical development. Adding to the standard 
forms made by granulation with inert absorbents, spray drying, fluidized 
granulation, microspherical granulation and micro-encapsulation were 
control-release- sublingual- and transdermal abaorbtion preparations. An 
aersol spray for treatment of burns had many therapeutical advantages over 
conventional ointments. Capsules had replaced tinctures with astringent 
taste and harshness to th~ throat. 

Quality control and atandardization 

The regulationa standardizing the processing techniques for 13 kinda of 
dosage forms, the rule• for their quality control and the general 



- 9 

regulations for identifying crude drugs were set out in the 1985 edition of 
the China Pharmacopoeia. The new edition, to be published in 1990 will 
reflect the latest advances in quality control~in chrOll&tograpby, 
spectrophotometry, electrochemical analysis, other pbysio-cheaical methods, 
bf.;,logical assay, and c~.uster analysis and pattem recognition aethods. 

Polyf1Dlctional plapt 

The main extraction processes now used in China were water and alcohol 
based, both available in batch-, Sil!lli-continuous and continuous versions. 
Processes included water extraction with single extractors, semi-continuous 
co1Dlter-current extraction with a group of extractors, warm leaching and 
heating reflux extraction, Soxhlet'a extraction, percolacion and a process 
for aedicated vine. 

China had also developed a poly-functional plant capable of extracting 
medicinal plants at a feed rate of up to 200 kg/day. It comprised five 
sub-\Dlita: pretreatment (200 kg/day), water extracticn (100 kg/day), 
alcohol extraction (100 kg/day), spray drying (100 kg!day extract liquor) 
and alcohol recovery (700 kg/day). Its f.o.b. coat at a Chinese port w~s 
$795,000. A formulation plant adapted to the poly-functional plant could 
produce tablets, granules (by fluidized bed processing), powder, capsules, 
pills (honey and water pills), water extracts, medicated wlue, tinctures, 
syrups, extracts and fluid extracts, and oral liquids. 

Co-operation with other co1Dltries 

Apart from China, two co1Dltries were m~jor users of Chinese traditional 
medicines, Japan and the Republic of ~orea. An investigati~n in Japan, 
where the Ministry of Health had approved over 200 ~cient Chinese 
prescriptions for industrial production, ahoved one third of the users 
preferred traditional medicines for their better curative effect, one third 
because they made up for deficiencies in western drugs. T~ble 1 lists the 
diseases for which Chinese medicines are pref erred in Japan. 

China's experience suggested that as a resource for other developing 
co1Dltries, colllllercial exploitation of medicinal plants offered freedom from 
pollution, simplicity and safety in production, and ease of mastering th~ 
technology. Furthermore, although new molecular models based on pure 
phytochemicals isolated from medicinal plants was promising, it was not 
practical to develop such molecular models into aedicines in order to meet 
primary health care needs of developlna co1Dltries. Priority had to be given 
to developing plant-derived pharmaceutical preparations, i.e. galenical 
preparations, by using modern technologies and techniques. The advantages 
included fewer safety controls and only moderate investment for large 
production 1Dlits. With local raw materials, operating coats would also be 
low. 

As in the past, China offered to aa1iat other countries in investigating 
their medicinal plant resources, draw up a practical plan for future 
exploitation and/or .'raw up a plan and have its feasibility verified. China 
was willing to exchange germ plasm resources of medicinal plants with 
C01Dltries all over the world, to ~nvestigate aerm plasm reaources, exploit 
new production, design and construct medicinal plant gardens, research 
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production of medicinal plants and breeding techniques, and to train 
personnel. 

Where the drugs were also produced in China, she could supply cOllplete 
technical services. Alt~rnatively, co-operating partners could designate 
particular diseases as the starting point, or request assistance in 
modernizing or industrializing their existing traditional preparations. 
China's coame~cial design institutions were available to assist in building 
up enterprises or workshops with services ranging fr011 equipeent and process 
design through procurement to installation and start-up. China was also 
willing to assist with personnel training, particularly at her 
pharmaceutical institutions of higher learning. Training could be given in 
industrial production, investigation of natural resources, cultivation of 
medicinal plants, dr1g analysis and aythesis, phanaaceutical preparation and 
pharmaceu~ical engineering. 

TABLE l 

Diseases treated in Japan for which Chinese traditional 
medicines are preferred: 

Vegetative nerve fllllctional 
disturbance 
influenza 
climacteric syndrome 
chronic constipation 
chronic nephritis 
nasal allergic reation 
headache 
neurosis 
acute and chronic rhinitis 
dysmenorrhea 
prostatic hypertrophy 
gastroptosis 
come do 
neurosis 
obesity 
haemorrhoids 
cataract 
asthmatic bronchitis 
cardionneurosis 
stumatitis 
acute hepatitis 
chronic nasoainusitis 
acyesis 

chronic hepatitis 
bronchial astblla 
psychosOll8tic disease 
chronic gastritis 
hypertension 
diabetes 
chronic rheU11atoid arthritis 
stiff shoulder 
hypotension 
atopic dermatitis 
chronic diarrhoea 
chronic bronchitis 
gonarthrosis deformans 
urticaria 
neurogenic frequency of urination 
choldithiasis 
menstrual disorder 
acute diarrhoea 
gastro-duodenal ulcer 
chronic pancreatitis 
acute r.ystitia 
enuresis nocturne 

IV. DIVELOPIBG COOllTiIL; • ~atrrICAL CO-OPBllTIOW llllDS AID OITllS 

Medicinal plant-baaed industrial technology and aervicea offered by 
selected Chines~ Institution~ are iiete~ in annex II. Alongside China, a 
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number of the countries rerreaent~ at zhe Worlcahop were in a position to 
offer technoloiiea and services to other dev~lc}ing countries in the field 
of plant-based pharmaceuticals. These are listed in annex III. 

The invite~ coUDtriea• technical ~o-operation needs in the field of 
industrial utilization of medicinal plants were ascertained by means of 
questionnaires. Those for11!ng the basis cf discussions with the Chinese 
delegations were as follows: 

Guatemala 

Although Guatemala had a strong interest in developing industrial and 
C0111Derclal uses of medicinal plants and their derivatives, its industry 
faced technical and economic constraints. There w&s a lack of specialized 
personnel, especially trained pharmaceutical and chemical engineers. There 
was also no national quality control laboratory serving the pharmaceutical 
industry in the public sector. 

International co-operation was required in the fot'll of expertise on 
botanical classification and identification, plant cultivation, technical 
production and coaaercialization. 

Advice may be needed on a national strategy for developing native plants 
and products, for standardization of procedures and for registration of 
pbytotherapeutical products. 

Since 1988, Guatemala had had a Rational Co111iasi~n for Medicinal Plants 
(CO!fAPLAMED) with two illllediate objectives: to evaluate the potential of 
indigenous flora and list the priority species suitable for industrial 
utilization, and to devel~p process technology and trained manpower required 
by the plant-derived pharmaceutical processing industry. The former 
suggested a requirement for expert assistance in carrying out 
ecogeographical surveys and ethnopharmacological studies. 

Thia interest was in line with the 1988 Chinese findings which proposed 
co-operation in seven areas: 

o Ethnobotany (study of traditional syatetlS) 
o Agronomy (botanical and genetic improvement, preservation and 

propagation) 
o Pharmacology (bioassays of medicinal plants and active principals, 

and toxicological trials) 
o Phytochemical studies related to the above 
o Pilot plant studies (technical parameters for production plant), 

establishment of factories and technical assistance to ~isttng 
factories 

o Marketing strategies for internal and export markets. 

Subs~quently, CO!fAPLAMED had indicated an interest in coaaercial co
operation (joint ventures, licensing and co-production) to establish plant
derived industries. 

Short-term experts were required to help expand experimental cultivation, 
and to advise on post-harvest technology and marketing strategy. Longer-term 
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experts wer~ needed for chronic toxology, pilot plant operations, quality 
control and elucidation of chemical structures. 

On-the-job training was neede! in experimental and clinical pbaraacology, 
quality control and pilot plant operations. Study tours would be of 
interest covering pilot plant operations in other countries, ethnobotanic 
sur1eys and th~ role oi medicinkl plants in pri•ary health care. Guatemala 
also sought animal house and quality control equipment. 

Incl la 

In Himachal Pradesh in toe Borth of I~dia, the state government was 
boosting propagation by means of a number of measures in the area of raw 
material supply taken in conjunction with the Co1Dlcil for Scientific and 
Industrial Research. These included promotion of herbal gardens, 
cultivation by farmers, cultivation 1Dlder integrated rural development 
programmes end demonstration farms. An exchange of experience in these 
fields ~ith China and other countries by means of study tours would be of 
interest. 

Although Jogindernagar had a model centre for activities connected with 
medicinal plants, a rehabilitation progr ... e was needed to 11<>dernize plant 
and equipment. This would enable it to f1Dlction as a service centre 
offering demonstration facilities and training in four areas: 

o Quality control of raw materials and products 
o Consultancy, documentation and dissemination of information on latest 

developments 
o Latest agro-technclogy for cultivation through a network of herb 

gardens 
o Poet-harvesting technology (collection, packaging, storage, marketing 

and management) and training. 

Technical co-operation may also be possible to overcome problems such as 
supply of adulterated raw material, lack of drug standardization in relation 
to raw materials, and lack of modern processing technology for manufacturing 
mixtures, extracts, powders, tablets, ointments and other dosagP forms. 

The existing industry lacked R and D facilities and suffered from poor 
quality and \Ultimely availability of raw materials. Quality control of raw 
materials was also lacking. Industry was neither introducing new products 
nor increasing its production, its product packag~ng was poor and it lacked 
marketing and modern management skills. Insofar as such problems could be 
solved with reorientation of management, study tours of other co1Dltr.ies' 
facilities and manufacturing units as well as management training might be 
provided \Ulder TCDC arrangements. Expertise and on-the-job training may 
also be arranged. Given the ab\Uldant raw materials available in BJmachal 
Pradesh, consideration may also be given to joint ventures. 

Above all what was n~eded was an institution-~uilding programme for the 
Jogindernagar centre so that it could provide analytical services t~c raw 
material quality assessment, assistant industry with introd~ction of modern 
technoloey, design and improve technological processes using the centre's 
pilot plant, develop and demonstrate improved agro-techology practices, 
disseminate information to the field, and provide conault~ncy services to 
farmers and entrepreura. 
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Indonesia 

At the coanercial level, Indonesia would be interested in acquiring 
certain Chinese technologies in the longer run. For the present, the 
D~rectorate of Traditional Drugs Control in the Ministry of Health would 
welcome an opportlDlity of sending its specialists to China for on-the-job 
training in production processing (particularly in extraction), 
phytochemical .nalysis and research in the area of final drug forms such as 
capsules and tablets. 

Bigeria 

Although Nigeria had ablDldant raw materials, the l~cal phamaceutical 
industry essentially sourced the aaterials for its active coaponents 
abroad. The policies to change this, already in place, had three objectives: 

o Improvement of local capability in drug manufacture 
o Promoting research on traditional remedies with a view to developing 

some of them for regular use in the health care system 
o Stimulating R and D on basic chemicals and other pharmaceutical raw 

materials for production, compolDlding and fol'llUlation of drugs. 

The commitment of the Govern11ent was also demonstrated in its 
establishment of the Rational Institute for Pharmaceutical Research and 
Development (RIPRD). Among other things, IUPRD would establish the 
specifications for the control of quality and safety of herbal medicines. 
This would mean establishing pharmacological and toxicological profiles of 
single- and multiple-plant herbal products. Formulation and packaging 
practices would have to be established to prevent deterioration during 
storage. RIPRD would also establish the scientific basis for rational use 
of plant-derived medicines and develop educational campaigns to enhance 
their acceptability, especially to the urban public. 

Training would be required to expose the core of pharmaceutical 
scientists, chemists, botanists, chemical engineers and microbiologists to 
techniques and know-how required for production and pilot plant 
investigations of medicinal plant processing. 

In general, Nigeria was looking for supplies of spare parts and training 
of maintenance staff. 

At a commercial level, industry would be interested in technology transfer 
(especially concerning formulation of dosage forms), co-production 
arrangements, equipment and raw material aourcing and joint ventures. The 
Federal Ministry of Health was exploring ways to coaaercialize its drug 
manufacturing laboratory and wished to draw on others' experience in that 
area. 

Short-term experts were required to advise on formulation and development 
of drugs from medicinal plants, on product quality, resourc! assessments, 
pharmacological screening, prescription preparation and production-acale 
manufacturing; long-term experts to assist in plant design and layout, 
product quality and drug synthesis. On-the-job training was aought in 
sourcing of raw materials, purification, analysis and compound 
identification, pharmacological studies, drug synthesis and computational 



- 14 

chemistry, design and foraulation of drugs frOll •edicinal plants. Likewise, 
study tours on raw material sourcing, drug develOJ.Jllent, and 
c01merciall~ation and •arketing of plant extracts would be helpful. In the 
equip1tent area, Rigeria needed chr011&tograpba and aaall-scale plant for 
extracting active ingrediE:llts from botanical plants. 

Pakistan 

Although Pakistan was endowed with considerable •edicinal plant wealth, 
these materials were being imported in large quantities either as raw 
materials or pure drugs obtained frOll thea. ~~re was an oppo~t1Dlity, 
therefore to utilize this national source both for self-sufficiency and to 
reduce the expenditure on imports. Currently only three or four indigenous 
plants were processed to yield pure drugs. 

Although annual production of santonin reached 2.5-3.0 tons in the early 
1970s, the market dwindled leaving only a ... 11 consumption of essential 
oils as the outlet for the cultivated crop of Artemisia maritf91. One 
possible substitution crop was Chrvsanthenum cinerariaefoli1111, whose dried 
flower heads could be used for pyrethrua, an active insecticide. 
Chrysantbenum cinerariaefolium bad been experimentally cultivated in the 
1970s and an ideal ecology folDld. One Pakistan •anufacturer COlllmitted to 
exporting diosgenin bad bad difficulty in obtaining adequate quantities of 
Dioscorea deltoidea, even though it grew wild in several localities. The 
present methodology for collecting Dioscorea was lDlSatisfactory and there 
was a danger of complete depletion. A con~erted progr ... e of regeneration, 
cultivation and propagation was needed together with planned collection on 
scientific lines. Introduction of higher yield D. composita and ~ 
floribunda was also desirable. 

Although production of ephedrine from Ephedra gerardiapa bad been 
discontinued recently, it was restarted by another manufacturer ~itb an 
output that met only 50 per c~t of demand. Efforts were required to enhance 
production by means of improving raw material quality: ephedrine content had 
dropped 10 per cent from one source. 

The Pakistan Council for Science and Industrial Research (PCSIR) bad 
developed an acid process for manufacturing mono-.... onium glycyrrhizinate 
from Glycyrrbiza glabra (licorice) as an import substitution product. There 
was considerable export potential both for this and the co-product 18-beta
glycrrhatinic acid. In addition there was potential for exporting large 
quantities of dried licorice extract. 

Mentha aryensis var. piperascens had been introduced recently frOll Japan 
as a source of menthol and mint oil. Experimental cultivation was under way 
at two locations. 

PCSIR had also developed a technology for producing aescin (used in 
treatment hemorrhoid and veinous congestion• and as an anti-oedemic drug). 
However in Pakistan there was currently no use of the fruit• of Aesculua 
indica, the raw material for this. 

In the context •;f the above, Pakistan institution• would be interested in 
receiving short-term experts or consultant• plus on-the-job training in the 
field• of agronomy, agro-technology, plant breedina and aenetic• of 
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medicinal plants. On the aaae baaia they vould alao be interested in 
aaaiatance in the areas of biolo&ical asaaya and tiaaue cultures. .An 
exploratory study tour would share experience in pilot plant proceaaing of 
aedicinal plants • 

.llao requested if &Tailable were selected gera plaaaa and reference 
aaples. 

ftdllppbaea 

"··•ppines reported au interest in undert~ng studiea in possible laport 
substitution of drugs based on medicinal plaits. In addi~ion technology and 
short-tera expertise were needed on storage of raw aateriala and finished 
products ha order to aaintain their potency. A long-tera expert waa 
requested in phytoche11iatry and on-the-job training in quality control and 
bioaasays. 

The basis of a Philippine plant-baaed pharaa~eutical industry waa provided 
by the Rational Drug Policy's goal of aelf-auffiriency in drugs and its 
incentive• for private inTeatora to take up 118Jlr.facture of raw and 
semi-processed pharaaceuticals. Industrially produced plant-based remedies 
would also have to comply with the policy's other requirements of quality 
assurance, rational use of drugs end a rational procur211ent progr ... e by the 
Department of Health. 

Self-sufficiency was the incentive for investigations and studies on 
traditional herbal medicines by the Philippine Council for Health Research 
and Development. Their results were being translated into regular aedicinal 
preparations. Many of the thousands of such preparations in current uae had 
been scientifically Talidated and passed toxicologically and 
teratologically. They were now being considered for processing and 
manufacture, with prio~ity being given to those with the widest 1J8e and 
benefits. Vitez negundo, for example, had been found effectiTe for fevers, 
as an expectorant and bronchodilator and v~uld be aade in the processing 
plants of the Department of Health. Tvo out of three planned industrial-size 
manufacturing plants were in operation. A ... i1er-scale plant was projected 
as an I and D 1Dlit. 

The main problems facing the young industry were logistical support, 
skilled manpower and high capital requirements. There vaa a lack of 
experienced scientists to 1Dldertalte aophiaticated studies of plant-active 
fractions, pharmacologists to determine their value as therapeutic agents 
and technical staff to 1Dldertalte industrial activities. Aa elsewhere, lack 
of familiarity with herbal pLarmaceuticala among aedical professionals and 
training hospitals waa reflected in popular equation of herbal preparations 
with primitive and UD8Cientific aethoda of treatment. 

The focus today waa on isolating the active ingredients in aedicinal 
plants. Another step waa to deteraine if the identified 
pharmacologically-active components would be coat-beneficial if 
synthesized. Clinical studies ver• necessary to overce>11e the Tariationa in 
medicinal plants with time and between sources. Fastidious biological and 
clinical assays would be necessary before products could be released for 
public consumption. 
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209Ulia 

ROllania had a ce>1mercial interest in joint production of plant-baaed 
medicines in the fields of anti-rheumatic-, anti-infl ... tory and 
hepatoprotective agents and vitamin complexes. The imminent privatization 
of pharmaceutical enterprises offered nev opportunities to develop new 
medicines under co-operation arrangements. The possibilities for such 
economic co-operation could be established by aeans of study tours. 

Technology transfer, co-production, joint venture arrangements, were also 
sought in manufacture of rapid, high-efficiency concentrators and liquid 
separators. 

Joint research was proposed in anti-cancer aedicines, hol'llOne-like 
medicines, contraceptives, hmuno-maoclulation aedicines, vegetal-origin pre
cursors of prostaglandin, tissue and cell cultures in vitro fo1 active 
biological substances and high-pressure extraction by aeana of supercritical 
COi-gas. 

Researchers were working on plant-based medicines with anti-viral-, anti
cancerous-, i11DUJ1omodulator-, or hormonal actions. They were e~tracting 
active principles with cell- and tissue cultures of aedicinal plants, and 
preparing purified extracts using supercritical fluids. Technical and 
scientific co-operation interests also included medicines with 
contraceptive-, anti-parasite-, anti-tumor and hormonal action using active 
principles from medicinal plants. A facility going into operation in 1991 
using supercritical carbon dioxide could be the basis of international 
co-operation applying the technique to extraction of selected Romanian 
medicinal plants. 

In this context, Romanian research institutes were interested in receiving 
a short-term expert or consultant and in on-the-job training in 
high-pressure extraction using supercritical gases. Equipment m£y also be 
sought in this connection. A short-term expert and on-the-job training vas 
sought on jelly formulations with anti-inflamatory and antis£vtic action. 

Sri Lanka 

A major constraint slowing the development of Ayurveda, the traditional 
herbal medicine system originating in India, vas the lack of an adequat~ and 
regular supply of authe~tic Ayurvedic drugs. Cultivation of medicinal plants 
had not kept pace with demand, wild resources were declining fast due to 
over-exploitation or the absence of an organization for collection and 
curing. There vas thus considerable scope for increased production, 
conservation and systematic collection. 

Sri Lanka had been supplying rav materials such as Rauvolfia serpentina, 
Catbarantbus roseus and Glorioso superba to Western pharmaceutical firms, 
which after processing re-exported them to other developing countries at 
high prices. Instead, initial processing could be effected in Sri Lanka 
either by developing technclogy or acquiring it through collaboration. The 
Ceylon Institute of Scientific and Industrial Research had developed methods 
for initial processing of C. roseus and G. superba, for example. 
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In general the equipment used in Sri Lanita factories v~a 20 lo 30 years 
eld and required llOderuization vith appropriate llOdern technology. For 
example, only Halted modemlzaticn in powdering, &rinding, using 
superheated ateaa and bottling had been carried out. Changing the 
technology vaa, however, a sensitive issue vith a generally conae?Tative 
aedical profession. 

Because the Ayurvedic approach used the v!lole plant or a ca11bination of 
plants, laying down of standards for preparations vith a vast array of 
chemical consti~uenta involved •&DY difficulties. Tvo institutions vere nov 
conducting ces~•rch on quality control of Ayurvedic drugs. 

There vas also an urgent need for a central laboratory to study the 
toxicities of drugs used ever long periods, to verify thr claiaa of SOiie 
remedies and to carry ~ut phanaacological screening. 

Sri Lank.a vas interested in socrcing selected aedicinal plants for 
cultivation along vith cultivation lcnov-hov. It could co-operate vith other 
C01Bltries also in iaprovements in production of Ayurvedic drugs, in 
pacltaging and storage and in production of flavour and perfuaery COllpolDlds. 

At a c011Dercial level, co-production or joint ventures would be considered 
vith the aim of preparing or isolating c~ercially iillportant coapo1Blds. 
Sri Lanita sought sources and prices of lov-cost equip11ent for plant-b•sed 
drug manufacturing factories. Co-operation vas also pro~sed for 
preparation of perfumery products froa local essential oils and in preparing 
pharmacological assays of plants and drugs. 

Short-term consultants and related study tours vece requested for aodern 
techniques in cultivation of aedicinal plants and in upgrading technologies 
for Ayurvedic drug manufacture. Assistance vas required in the form of 
basic information on cultivation practi~es, cliaatic and soil requirements 
etc. for species currently imported or having good export potential. Access 
vas needed to quality planting aateriala and i?ifOrmation on post-harvest 
practices and storage. Market information vas needed on aedicinal plants 
and their derivatives, quality requirements, aajor buyers, prices etc. 
Staff required training in aodern cultivation techniques, and in 
organization and operation aedicinal faraa. 

Study tours would also be of interest in production of drugs froa 
medicinal plants. 

There was also a great need to upgrade outdated equip11ent at the ayurvedic 
drug factory in Sri Lanita and to source equipment for pharmacological assays. 

Although Turkey vaa rich in flowering plants and had a long history of 
using herbal medicines, production of aoae traditional drugs used priaitive 
techniques and f ev plant-baaed rav aateriala vere processed on an industrial 
scale. Facilities for production of plant extracts were under-utilized 
owing to lack of appropriate technologies for production. Manufacturers were 
also reluctu:.t to produce plant-baaed aateriala while internal deaand was 
too small and exports unce>11petitive. 
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Turkey exported a large nmber of crude drugs, hoveYer. Uncontrolled 
collection was causing irreYersible destruction and a project to prOllOte 
cultiYation of •edicina~ and ar011&tic plants had lost mo11entU11. The lack of 
restrictions on exporting crude plant drugs had depriY~ local 11a11ufacturers 
of low-priced .. teriala. 

Among projects to diYeraify output froa an alkaloid plant, research was in 
progress to produce caffeine frOll tea vaates, and tannin frOll oa!t galls. 

A •edicinal plant• research centre, in operation since 198~, had created 
tvo data baaes--one vith botanical-, geographic-, folltloric-, 
phan1acological-, chemical-, analytical-, econ011ic-, procedural- and trede 
information, the other with published information on medicinal and ar011&tic 
plants in Turkey. A pharmacological screening laboratory for biological 
actiYity asses•ent of medicinal plants vu nov being eatablished and 
preparations vere in hand for a for1111lation facility for pharmaceuticals. 

Turkey vas interested in all kinda of commercial co-operation vith other 
deYeloping countries including technology transfer, joint Yenturea, 
co-production and licensing. In addition ahe proposed information exchange, 
proYision of experts and feasibility atudiea. Short- and long-tena experts, 
on-the-job training and study tours .. Y be sought in design engineering and 
pharmaceutical foraulations. 

United Republic of Tanzania 

Tanzania had a large Tari~ty of •edicinal plant species that diYided into 
fhe groups: 

o Medicinal plants growing in quantity (spo9!taneoua or cultiTated) that 
vere well-studied, docmented in internacional pharmacopediaa and 
could be used directly, e.g. Acacia catechu, species of Batura and 
Stropbanthus kol!be. 

o Plants used in traditional •edicine but requiring testing for 
therapeutic acthity, e.g. Arsgone •exicaua, Citrullus lanatus and 
Sohnum incanum. 

o Plants used in traditional •edicine with proaising clinical effects 
but not yet thoroughly chemically and pharmacologically screened, 
e.g. Sacurinega virosa and 'entella asiaatia. 

o Medicinal ~lanta r.ontaining alkaloids, glucoaidea and aaponina that 
could be used aa a source of pharmaceutical products after screening, 
e.g. Zantbogyl111 Cb•lv be111 and Iaaarindua indica. 

o Medicinal and aromatic plant• 1Dlder e:peri•ental cultiYation since 
1984 using imported aeeda. Production of ae•eral dosage fonua vere 
1Dlder way from 'alendula officinalia, CorilQdl'Jml aati~, ftatricaria 
chomonilla, Cynara acolYIDJ•, Saponaria officlnali1 and Plaptago 
lanceolata. 

The Government wished to eapbaalze research on and ultl .. te use of 
effective, safe herbal dru&• in it• health inatitutlona. A problaa, 
however, waa to provide information on efficacy, aafety and do1a1e to 
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allopathic practitioners. Even vith plant-derived drugs used in other 
countries it had proved difficult to obtain such information. 

Tanzania lacked qualified and experienced pharmaceutical technologists 
vell versed in formulation and standardization of herbal drugs. She looked 
to China &lllOng others for such expertise. Tanzania also sought expertise on 
the agro-techno~ogy of aedicinal plants, to improve yields and quality of 
cultivated crops. 

Y. OBIDO UCBBIC&L ASSIST.OCK D DI FDLD or IllDOSTRUL 
OTILIZATIOW or llBDICIDL PLOrS 

UlllDO technical assistance in the field of industrial utilization of 
aedicinal plants during the past decade totalled more than ho aillion. As 
a result, industrially-produced preparations vere aanufactured and 
introduced in health care in Burkina Faso, Guatemala, Madagascar, Kepal, 
Rwanda, Sri Lanka, Thailand, Turiiley, United Republic of Tanzania and Viet 
Kaa. Fundamentally UlllDO's app-.,ach ill each case was institution and 
infrastructure strengthening. In having available a vide variety of 
speciallstP--botanists, agronomists, analytical chemists, phytocheaists, 
pharmacists, pharmacologists, chemical engineers and industrial 
engineers--each country could itaelf develop the technology for industrial 
processing. Each new product vas a step towards self- sufficiency in 
therapeutic agents for a national health progr ... e, a small reversal of the 
catastrophic disproportionality in the availability of drugs for aedicinal 
purposes in the developing world. 

In assisting countries to strengthen their infrastructure for industrial 
processing of medicinal plants, mn:DO focused priaarily on eight aspects of 
R and D: 

o Selection of plant species of reputed therapeutic value and suitable 
for industrial processing; 

o Assurance of quality and consistency in the plant raw material; 
o Validation of claims of traditional therapies using modern 

methodologies (in conjunction with WHO) 
o Developing standards of quality assessaent and analytical aethods; 
o Developing modern process technology (at bench and pilot scale) 
o Determining the role of traditional-system based remedies in current 

health-care systems; 
o Investigations leading to development of new drugs (particularly 

where current remedies vere 1D1available or unaatisfactory);l 
o Development of technology packages for industrial use. 

Individual prograaaes covered economic mapping, plant apecies selection 
(including domestication and preparation), biological assesaaent, chemical 
analysis and quality control methods, process technology development, new 
products (including packaging and storage), and regulatory aspects of 
product introduction. 

A typical URIDO technical assistance progr ... e combined three elements: 
human resource development, transfer Qf technology and pilot-scale 
processing. Training vas conducted through field experts on site, and 
through fellowships and study tours to centres where the relevant technology 
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vas well developed. Technical co-operation UIOng developing co10Dtries 
(TCDC) had been used in this connection with training progn-.es in China, 
India, Romania and 'hrkey, and 1,d hoc training in Hungary, "•dagaacar, 
Thailand and Sri Lanka. In UIUDO'a viev, there vaa iltill considerable 
miused potential for aucl, acthities. 

TrUlSfer of technology required at least a threshold level of national 
expertise in several disciplin~s; a n~r of OllIDO progr ... es had therefore 
focused on strengthening an appropriate centre in areas such as agronomy, 
organic chemistry, inatru111ental analysis, pharmacology, process technology 
and product formulation. These in tum could become focal points for 
technology diffusion within the cnuntry and a local resource centre for a 
subregion.2 

To re~edy a .. jor constraint in the fora of a laclt of suitable pilot-scale 
facilities and expertise in chemical proce .. technology, OllIDO developed a 
polyvalent pilot plant concept. Thia enabled the following operationa: 
crushing of rav .. terials, percolation, solid-liquid and liquid-liquid 
eJCtraction, solvent recovery, filtration, crystallization, steam 
c!iat.illation, and ..lil-vater separation. nIDO vu still seeking aillpler, 
more versatile and less costly designs, but such plants had already been 
installed under projects in llepal, Turkey, the United Republic .:>f Tanzania 
and Viet 11 .. ; others were scheduled for GuatemDla and Madagascar. 

During a decade ~f project activity, the results of OllIDO efforts to 
support industrial development and utilization of medicinal plants included 
generation of: technologies for indui.trial processing of .. rketable 
pharmaceutical products for internal 11arketa and priaary health-care use, 
modern aethods for production and quality control of tradition formulations, 
pharaaceutically useful phytoche11icala for ezport and internal use, 
standardized extracts, and para-pharmaceutical products and other 
derivatives. In addition, nat~onal apecialista were beginning to acquire 
the sophisticated •ethodology of modem natural-product related drug 
development, including regulatory safeguards and cood manufacturing 
practices. 

VI.USOLTS OF BIL&DUL DISCDSSIOllS Oii 
CO-OPD.ttIO. no.ucrs 

The bilateral discussions, aimed at identifying specific co-operation 
orportunities were beld in eleven parallel aeaaiona on 19 October 1990. A 
total of 25 working agreeaenta between Chinese representatives and their 
comit.z!"paru from other comitries were concluded. They included eJCchange of 
information, preparation of detailed project proposals for technology 
tr~nsfer and feasibility studies and supply of components and equipment. 

UlfIDO together vitb SPAC would undertake follow-up activities to prOllOte 
practical realization of the working agreements, in particular by •eans of 
self-financed study tours and the uae of national funds for TCDC. 

The results of the bilateral diacuaaiona are aimaarized in annex V. 
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VII. COID.IJSIORS AllD ua&''"IATIOllS 

l.ased on the results of the plenary discussions during the workshop, it 
vas generally agre~ that in the past four decad~s China had .. de great 
strides in developing industrial uses of lledicinal plant resources. The 
contribution of 25 per eent of gross output value of the nation's 
pbaratceutical industry had been a considerable achieveaent. 

The invited participants recognized the relevance for thea of China's 
experience in seven .. in areas: aaaea&11ent of plant ~eaourcea; adoption of 
aeasures to p~otect aedicinal plants from over-exploitation and lack of 
planning; manufacture of preparations from lledicinal plants; the development 
of pharatceutical dosage fonas; the design and engineering of production 
facilitiea; manufacture of .. chinery and equipment; and strict quality 
control arrangeaents for pharatceutical products introduced on a c01111er~ial 
scale, which further enhanced the acceptability of plant-derived •edicines 
in health-care systems. 

Aclcnovledging past activities where China had sent its experts to African 
and Latin American co1Dltries to help the11 investigate their lledicinal plant 
resources, the workshop appreciated SPAC'a offer to continue such services 
coupled vith advice ?n the results in the fol"8 of exi.loitation plans and 
feasibility titudies. Appreciated also was Chiua's offer to iaalte available 
through further vork vith UBIDO and other United Rations ag211cies tte vast 
store of accU11Ulated data, both on the plant .. terials theaselves and the 
pro~esses and technologies for exploiting thea industrially, the technical 
services that could put such information to practical use in other countries 
and the design lcnov-hov for the equipaent involved. China vould also help 
vith training personnel in iriustrial proc!uction of aedicinal plant 
preparations, investigation of natural resources, cultivation of •edicinal 
plants and pharmaceutical engineering. 

In this respect the invited participants eipreaaed their desire for co
operation vith SPAC and through it vith China's aanufacturera and technical 
institutions. Technical and economic r.o-operation with developing co1Dltries 
such as China, it vas felt, vould help both aides to learn from each others' 
experience, and to provide equipment a.~d technology suited to their 
co\Dltrles. 

Recalling the rec01mendations of the 1982 UBIDO sponsored workshop held in 
Beijing, and the recent inter-regional •eeting on pharmaceuticals in Bev 
Delhi, the workshop made the following rec01111endations: 

Tecbnical co-operation 

1. Thr. preliminary agreements negotiated at the worllabop as the 
springboard for technical and economic co-operation between Chinese 
ir.atitutions and manufacturing er.terprises and their co\Dlterpa~ta in other 
co1Dltries be actively followed up by bota the participant• and the 
Govern11ents of the co1Dltries they represent, where poaaible using national 
TCDC f1Dld2 or f1Dlda available frum multilateral sources as a catalyst. 

2. Ul'fIDO intensify its technical aaaiatance activities to create or 
strengthen developing C01Dltri~s· industrial base for aanufacture of 
medicinal plant-ba~ed pharmaceutical•, especially with reapect to 
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generating, inter alia, indigenous capabil!ty in agro-tecbnology; in this 
reapect UlUDO should aake available its designs for pol~alent pilot plants 
to iustit16tions :tu developing countries on request. 

3. lecogni~ing the n~ed to d~velop medicinal plant-based industries as 
an essential aeana of healt.'l care in aoat developing C01Dltriea, vhich at the 
aaae tiae vere no~ able to ackieve such an objective without external 
financial and technical aaaist1U1ce, UllIDO is urged to approach bilateral and 
aultilateral f1Dlding agencies sul"h as the World Bank with a view to 
expanding the UlfIDO progr ... e supporting the industrial utilization of 
aedicinal plants. 

Regional activities 

4. Recognizing the usefulness of China 'a experience in the field of 
industrial exploitation of aedicinal plants, UllIDO should exaaine the 
possibility of establishing a regional centre of excelleuce in China 
designed to share China's technical expertise and inforaation on plants and 
plant products with other developing co1Dltriea. Thia co·"1d be the focus of 
regional activities such aa inforaation and data exchange, aanpower 
training, I and D activities, engineering services and supply of equi1111ent. 

5. Endorsing the approach of UllIDO towards systematic develoP11ent of 
medicinal plant-based industries in developip.g countries, preparatory work 
for the forthcoming regional Consultation aeeting scheduled for 1992-1993 
should be based on the following topics and issues: 

(a) An integrated approach towards the development of industrial 
utilization of medicinal, arOllAtic and other pl11Dts containing 
industrial natural products (botanical pesticides, tanins, pilJlents 
etc.), and mechaniSllS for setting-up a phytocheaical and 
phytopharaaceutical industry; 

(b) Establishment of a mechaniaa for subregional and regional 
co-operation for the preservation and propagation of aedicinal and 
aromatic pl~nts and of gene reaources; 

(c) Initiatives leading to the development of indigenous skill and 
technology for processing of plane materials, including design and 
fabrication of relatiYely inexpensive equipment for this purpose; 

(d) Establishment of subregional, regional and international inforaation 
networks and inter-institution•\ links related to the tech!lology for 
industrial processing of medicinal plants; 

(e) Initiatives for international co-operation for the dr.velopment of 
methodologies for the aaaea .. ent of therapeutic value of aedicinal 
plants (vith the assiatance of WHO in this aspect), their processing 
aa raw materials, and aa pharmaceutical preparations; the regulatory 
needs for introducing plant-derived pharmaceuticals frOll traditional 
pharmaco~oeia into health care delivery ayateaa; 

(f) International co-operation and mechani ... in relation to the 
financing of aelected research and development activites and joint 
venture projecta; 

(&) Co-operation in the eatablisbllent of research and development 
capabilities in developing C01Dltries for aedicinal and aromatic 
plants and the development of joint I and D activities at regional 
and international levels. 
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b. As the premier co\Dltry in providing phytopharmaceutical products as 
health cover for its pe~ple, China should consider the possibility of 
hosting the 1992-1993 regi~nal Consultation meeting at an appropriate 
location; similar regional aeetings should be considered for the Africa and 
the Latin America and Caribbean regions in 1994; 

7. In vi~v of the importance of high technology for the development of 
ra~ aaterial resources, UlllDO should request the International Centre for 
Genetic Engineering and Biotechnology (ICGEB) ~r siailar institution to 
establish germ plasma and seed banks to preserve aedicinal plant resources, 
and thr6ugh tissue cultivation aalte seedlings available to developing 
countries. 

Documentation and information 

8. Subject to availability of funds, SPAC (assisted by UlllDO) edit and 
p~blish the workshop documentation as its proceedings, distributing copies 
to the participants and to interested libraries and institutions. 

9. UlllDO, in collaboration vith SPAC and other international 
organizations where appropriate, publish in English China's industrial 
quality control standards for plant-baaed pharmaceuticals, including their 
raw materi~ls, intermediates (extracts), excipients etc., especially those 
appe~ring in the Chinese Pharmacopoeia (1990 edition). 

10. URIDO take all necessary measures (where needed including provlsion 
of technical inputs) to enable SPAC to translate and publish in Engli&h its 
compendium of plant-derived natural products of pharmaceutical. 
interest--both the 1986 edition in Chinese and its 1990 supplement (now 
ready in manuscript form) and make it a~ailable to interested developing 
cu\Dltry institutions. 

11. UNIDO, in collaboration with other international organizations where 
appropriate, recommend initiatives for creating an information network on 
industrial processing of medicinal and aromatic plants (I1'PROMAP) and aa the 
focal point of such a network, in assisting China in building a COllp~terized 
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data base containing all a•ailable inforaation on laboratory-. pilot- •nd 
industrial acale processing of medicinal plants together vith an•lytical 
procedures related to quality assesSllellt of rav aateriaJs, interllediLtes and 
final products and fonnJlationa. 

(1) Maladies for which ethnomedicine can pro•ide re11ediea perhaps 
superior to drugs of •edicine include tropical diseases (antiaalarials, 
antifilarials), anti-rhel111Atics, ~ulators, illullo-stillulants and 
adaptogena, antiYiral agents, hepatoprotectors, rapid V01Dld- and 
ulcer-healing agents, and cerebral stillulating or sedating agents; see also 
table 1. 

(2) Successful technology transfer centres assisted by U1'IDO 
include: the Royal Drugs Research Laboratory, htllllandu (Kepal); the 
Medicinal Plants Research Centre, Eakirsehir (Turkey); the Centre for 
Pharmaceutical Research, Butare (Rwanda); the Traditional Medicine Research 
Centre, Dar-es-Salaam (United Republic of Tanzania); Centre Rationale 
Recherche Phal'lll&ceutique, Antannanarho (Madagascar); Institute of Material 
Medica, Hanoi (Viet Kam); and the Thai Institute of Scientific and 
Technological Research, Bangkok (Thailand). 



llamlq 15 October 

Openin& session 

Welcomin& addresses 
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Annex I 
Vorlt prosr-e 

Qi lloujia, General Director, SPAC 
llr. Zhang Gouquan, Deputy Director, DIR, llOFIRT 
llr. Fan Buishun, Chief, Section for Economic Co-operation UIOD& 

Developing Countries, UllIDO 

Election of Bureau (ChainMID, Vice-ChainMID and Rapporteur) 

Induatrial Utilization of lledicinal Plante in China-Ren Dequan, 
Dir@ctor, Science, Technology and Education Bureau, State 

Pharaaceutical Adllinistration of China (SPAC) 

On the Problems of lesourcology for Industrial Utilization of 
Medicinal Plants-Prof. Zhou Ronghan, China Pbaraaceutical University 

Development of Pbaraaceutical Preparations from Medicim.l Plan:s by 
the Use of Modern Technologies and Techniques-Prof. Liu Yuqua., 
Tianjin Institute of Pharaaceutical Research 

Quality Control and Standardization of Drugs Based on Medicinal 
Plants-Prof. Meng Xianshu, Prof. Chen Yingjie, Shenyang College of 
Pharmacy 

Polyf1Dlctional Plant for Extraction of Medicinal Plants, Shanghai 
Pharmaceutical Industry Design Institute 

Co-operation with China's pharaaceutical industry baaed on aedicinal 
plants - its institutions and enterpriaea-UIUDO consultant, Prof. Li 
Xian, Shenyang College of Pharmacy 

General discussion 

Tauda7 16 October 

UIUDO activitiea in the field of industrial utilization of medicinal 
planta--UBIDO Special Technical Advisor, Dr. l.O.B. Wijeaekera 

Technical and ecocomic co-operation aaong developing co11Dtriea to 
promote industrial utilization of aedicinal planta--UIUDO Industrial 
Development Officer, Peter lllvood 

Issues ln the development of plant-baaed industrial pharaaceuticala in 
developing co11Dtriea--UlfIDO Special Technical Advisor, Dr. lluhaamad 
Majid 

Industrial utilization of medicinal plants in participating 
C01Dltrlea--preaent status and needs (presentations by participants) 



..-----------~----------~-------------------------------
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Vedlleaday 17 October 

Visit to Guang An Men Hospital (Chinese Academy of Traditional 
Medical Sciences) 

Video presentations 

fturaday 11 October 

Visit to Ti.ajin Da Ren Tang Drug Far.tory, Tianjin Sixth 
Pharmaceutical Factory and the Tianjin Pha~ceutical Research 
Instit•1te 

Friday U October 

Bilateral discussions and signing of agreements 

Saturday 20 October 

Bilateral discussions and signing of agreements 

Adoption of draft conclusions and rec01mendations 

Closure of the workshop 

Sunday 21 October 

Departure for Shanghai 

Monday 22 October 

Visit to the Shanghai Insititute of Pharmaceutical Indubtry and the 
Shanghai Pharmaceutical Industry Design Institute 

Tuesday 23 October 

Visit to the Shanghai Chinese Medicine Works 
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Annex II 
llediclnal plmt-baaed lnduatrial teclmology 

and aer:Ticea offered by adna 

11..e of :hultitutlan 

Shngb•i Inatitute of Pbuaaceutical Indaatl'7 
Pharmacology and toxicology 
Analysis and identification of plant-based aed•cines 
Pbytochemical studies 
Collaboration in R and D of plant-baaed aedicines 
Development of pharaaceutical preparations 
Adaption of equipment frOll chemical and other industries 

Tianjin Traditional Chinese lledicine Corporation 
Development and production of traditional Chinese •edicines 
Chinese patent medicines, medicinal plant raw aaterials, healthy foods, 

tonics and cosmetics 
Health food restaurant 
Specialized processing machinery for certain dosage forms 
Industrial management expertise 
Training programmes 

Shanghai Pbuaaceutical Indaat1'7 Desiga Inati3te 
Indentification of Chinese equipment manufacturers interested in 

co-operation with counterparta in other countries 
Pilot plants 
Equipment selection and engineering design of single equipment items, 

packaged equipment and production lines 
Design of extraction and formulation plant, including feasibility studies 

and engineering services 

Sh~ang College of Pharmacy 
Phytochemistry and pharmacognosy 
Pharmacalogy and toxicology 
Quality control and standardization 
Formulation and development of dosage forms 
Personnel training 
Preparation and verification of ruthentic samples for use in quality 

control 
Collaboration in R and D of plant-based medicines 
TranAfer nf !'rnc1nctt on technology 

China Pbaraac.utical UniTer•ity 
Ethnobotany, taxonomy and chemotaxonomy 
Agronomy (including cell- and tiaaue cultivation and genetic improvement) 
Pharmacognosy 
Phytochemiatry 
Pharmacalogy and toxicology 
Peraonnel training 
General inveatigation• of medicinal plant resource~ (locally or on a 

national acale) 
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Collaboration in I and D of plant-based aedicines 

Tlanjing Institute of Pharaaceutical teaearch 
Sponsored or joint pharmaceutical development and toxicological 

assessment of plant-derived aedicines 
Idertification of crude drugs 
Joint quality controi investigations of plant-based aedicines 
Sponsored or joint development of phytopharaaceuticals by aodern techniques 
Information on aedicinal plants and plant-derived pharaaceuticals 
Exchange of publications 
Authetic samples of r:ant origin 
Technical training in areas of pharmacology, phytochemicals and 

phaiillaceuticals for development of plant-derived aedicines 
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Ami.ex III 

lleclic:lnal plant resources,, pbaraaceutlcal tecbnologies 
and other TCDC serdces offered by lnTited particanta 

COBAPI.AltED 
(Guatemala) 

Govermaent 
Ayurvedic 
Pharmacy, Bimal 
Pradesh (India) 

Directorate-General 
of Drugs and Food 
Control (Indonesia) 

Pharmacy Division 
Ministry of Health 
(Malaysia) 

Rational Institute 
for Pharmaceutical 
Research and 
Developmenta 
(Bigeria) 

Short-term experts, on-the-job training and group 
training in experiaental pharaacology of 
anti-infl...atory, antispasa,, diuretic, cicatrizant, 
hypoglycemic and antiaicrobial drugs; short-term 
experts in chemical engineering aspects of natural 
products, aicrobiology, etbnobotany, agronmay and 
phytochemistry; on-the-job training in 
phytochymistry, phytotherapy and propagation 
technology; short-term group training in experimental 
pharmacology and phytotherapy; consultancy services in 
p7opagation technology, experimental phar11acology, 
pilot plant extraction (tinctures, essential oils and 
crude extracts); research services in propagation 
technology, pharmacological and antimicrobial 
screening. COMPLAMED also operates a data base on 
Guatemalan aedicinal plants. 

Short-term experts on production of 110 plant-based 
medicinal items; research services on phytochemicals. 
The CSII Institute at Palampur is carrying out trials 
to introduce Eucalyptus youmanii, Lupinus alba, 
Matricaria ch!llOllile, Pinus patula, Pimpnella annisum, 
Rosa demascena and tube rose. 

Short-term expert& and training in setting up domestic 
medicinal gardens, phytochemical analysis, toxicity 
testing and clinical trials. 

The School of Pharmaceutical Sciences at the University 
of Science is screening some local plants for their 
pharmacological activity. Malaysia also has an active 
policy for registering and screening (for safety and 
acceptable quality rather than efficacy) herbal 
remedies offered in pharmaceutical dosage forms. 

Bigeria is potentially a major source of raw materials 
for plant-based medicines, e.g. Datura stramoniU11, 
Clavicept1 purpurea, Qigitalit lanata, Cassia 
acutifolia, Pilocarput iaborandi, Eucalyptus globµlus, 
Occi111111 gr1ti11i11U9, Qatura metel and p. 1traaonium, 
Mucuoa pruriena and ft. lloanei, Colcbicm aut91male, 
Urginea maritima and licinua c9111UDi1; ~ 
precatoriua, Anon• 1enegalen1ia, Cyperv• esculentua, 
Landolpbia flonda, L1v1onl1 intermlt, ftarlnga 
ollefera, llclnut c91RUDi1, Syzigu11 quinente, Acacia 
11necal, Albyzia yerrudni and Xanthomonat 
capaare1tri1 are a local •ource of binder• used in 
tablet ting. 



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

School of Pharmacy 
Lagos University 
College of Medicine 
(IUgeria) 

Rav Materials 
Research and 
Development 
COlDlCil (Rigeria) 
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Administration and 
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Federal Ministry of 
Health (Rigeria) 

Medicinal Botanic 
Centre, PCSIR 
Laboratories 
(Pakistan) 

Cotabato Regional 
Hospital 
(Philippines) 
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Short-tera, on-the-job training, group training, 
consultancy and research services in pharaacology, 
analytical chemistry, pharaacognosy, synthesis, 
formulation and aedicinal chemistry. 

Short-tera experts on plants in traditional medicine, 
extraction and purification, drug evaluation and 
testing, chemical analysis and deteraination of 
coapolDlds; on-the-job training in extraction and 
purification processes, drug evaluation and testing, 
and chemical analysis; group training in plant 
identification, extraction and purification, chemical 
analysis, and evaluation and testing; consultancy 
services in plant identification, extraction and 
purification, chemical analysis, coapolDld 
identification, pharmacological studies, clinical 
testing, drug inforaation and reference standards; 
research services in identifi~ation and evaluation of 
natural resources for drugs and pharaaceutical 
utilization, evaluation, preservation, purification 
and standardization of plant prep•rations, drug 
distribution storage, stability and shelf life. 

Short-tera experts drug regulations and controls, 
quality control and drug manufacture; on-the-job and 
group training i~ quality control and drug procurement. 

Short-term experts in chemical investigations, pilot 
plant processing of medicinal plants and laboratory 
techniques. Local industry cultivates Artimisia 
maritima as a source of santonin and (experimentally) 
Mentha aryensis as a source of menthol and mint oil, 
and Cbrtsanthemum cinerariaefoliUll as a source of 
pyrethrum and Ocil!Ull basilic\Jll to produce Basil oil. 
It has the technical knov-hov, albeit insufficient raw 
materials even for local demand, to process Dioscorea 
deltoidea (into diosgenin), Ephedra gerardiana (into 
ephedrine), Glycxrrhiza glabra (for almOnium 
glycyrrhizinate and 18-beta-glycyrrhentinic acid), 
Aesculua indica (into aescin). Regeneration of 
medicinal plants suchas Acorµs calamus, A,tropa 
acuminata, Digitalis purpurea, Digitalia lan•t•, 
Dioscorea deltoidea and Valeriana wallicbii have been 
made. 

On-the-job traiaing in cultivation, harveating, 
storage, processing, packaging, quality control and 
bioasaay of medicinal plants. Coamercial plants 
manufacture an analgesic, expectorant-bronchodilator 
in tablet form baaed on Viteg negundo. Plana include 
extraction of the active ingredients of Cbincbona. 



Biof ant Drug 
Factory (ROll&Diaj 

Chmical and 
Pharmaceutical 
Research Institute 
(Romania) 
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Shnrt-tent experts, on-the-job training, group 
training and consultancy in vegetal and opotherapic 
extraction. Product• already .. rketed include a 
natural chloretic diuretic, an antisertic/antipruritic 
for internal and external use, an anti-infl .... tory 
honaone rebalancer and an anti-infl .... tory healing 
spray. 

Short-tent experts, on-the-job training, group 
training, consultancy and research senices in: 
production of aedicines by synthesis and bioaynthesis, 
processing of aedicinal and aromatic herbs, analysis 
of raw .. terials and final products, and 
pharmacological testing. Acthe principles have been 
isolated frOll Atropa belladonna, Papaver s011Dife(Ull, 
Saroth...us scoparius, Sephora iaponica, Datura 
inexia, Tagetes petula, Digitalis lanata, Claviceps 
purpurea and Colchic1111 aut1J11Pale. Specifical 
technologies give pure substances or totals of active 
principles froa Peptasidos hybridus, Berberis 
vulgaria, Vaccinma i•tillus. ec-ercial products 
containing vegetal active principles include 
cardiotonic substances, sedatives, analgesics, 
antispastics, anti-coughing aedicines, antacids, blood 
circulation proaotors, anti-infl .... tory aedicines and 
hepaprotectives. 

Ceylon Institute of Short-tent experts in essential oils, rubber 
Scientific Industrial technology (rubber seed oil) and aedicinal plants; 
Research (Sri Lanlta) on-the-job training in essential oils, instrumental 

Anadolu University 
Medicinal Plants 
Research Centre 
(Turkey) 

analysis and medicinal plants; group training in 
essential oils and inatruaentation; and consultancy 
and research services in essential oils, aedicinal 
plants and rubber technology. Sri Lanka has 
unexploited sources of Terminalia chebula and 
fhyllanthus embelica, research results on propation, 
collection and drying of Cartharauthus roseua, 
Gloriosa superba, Solarium lanthOCarpua and Cassia 
angustifolia (Se11Da). Plants and cultivation 
information are available on Mithani• s911Difera. Piper 
longµm. Woodfordia fr~cticosa. Plumbago indica and 
others. CISIR has developed aethods for initial 
processing of C. roseus and G. superba. 

Short-term experts, on-~he-job training, group 
training, consultancy and research services in: 
distillation and fractionation of eaaential oils, 
aolid liquid extractions for •edicinal and aromatic 
plants, use of chroaatographic and other analytical 
techniques and equipment, and biological screening. 
Data bases provide information in lngliah on 
indigenous plants in Turkey and on published 
scientific work on plant• in Europe. The Centre 
regularly organize• a group training progr,..e for 
&elected participant& frOll developing countries. 



Traditional Medicine 
Research Institute 
(United Republic 
of Tanzania) 
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Band-on training covers: basic and advanced 
phytocheaical techniques, quality control 
spectroscopy, chromatography, other analytical 
techniques, pilot plant proceaaing. Collaborative or 
individually- sponsored R and D studies e.y include 
the following: deteraination of the flora or a region 
or country, ethnopbanaaceolo17, trouble-shooting in 
pbytocheaical industries, diagnostic studies and 
rehabilitation of ailing pbytocheaical or 
pharaaceutical unita, establiallment of phytochealcal 
plants, and pilot or industrial scale processing of 
lledicinal and aromatic plants. The Centre will also 
prepare project proposals and feasibility studies in 
the field of industrial utilization of medicinal and 
ar011atic plants for subalsslon to funding agencies. 

Tanzania is a potential resource for medicinal plants, 
either to be processed and exploited locally or 
harvested for export. Eleven species are under 
cultivation: Althea rosea, Apeth .... gravf!Oleps, 
Calendula officipalis, Cypara scol'fllPS Silyb...a 
aarianua, Digitalis lanata, Foeniculua .ulgare, 
Hyoscyuus pauticus, llatrlcara chaaoailla, Mentha 
piperita, Saponaria officin•lis, Thywus yulgaris. 
Seven are used in follt •edicine but require 
therapeutic testing: Achyrantbes aspera, Adapsonia 
digitata, Alcbornes cordifolia, Anacardi1!!11 
occidentale, Annopa auric.tU, Areca catechu, Asparagus 
recemosus. Eleven are lmCY.rn t;o have pr011ising 
clinical properties and are already used in 
traditional •edical therapy: AnacardiUll occidentale, 
Centalla asiatica, Crossopterix febrifuga, Cucurbita 
aaxiaa, JChaya seneulensis, ftitragyna sp., Phytolacea 
dodecaudra, funica grauat911, Securi~ 
longiped1D1culata, Securinega virosa, Zizyphus 
aicropata. A further 18 plants uaed in folk •edicine 
are beleived to be able to substitute for products 
recognized in international pharaacoepiae. A liat of 
2i plants identified in intenaational pharaacoepiae 
srow in sufficient quantities to harvest. 
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Results of ltlateral Ot1cus1tons of Co-otteratton Projects 

Proposer or CC1Untry of Counteri»art Type of Project 
"4in ltntfjciary Counttrpart Oraant1atton Co-gptrat1pn Oe1cc1pttpn 

Gu1twh 

Ft'ulty of 
Ch•htry and 
PharNCy, 
Untwtrst ty of 
Sin Carlos of 
Guat .. la 

F'aculty of 
Ch•htry and 
PharNCy 

Faculty of 
Ch•htry and 
PharNCy 

Chtna SPAC 

China SPAC 

China TIPR 

Study tour 

E1pert Hrwice 

Tctfning 

Th• plant l!Mldtctnts tn Guat1111la 
ts at prelt•tnary d1velop119nt 1t191. 
The pilot plant provtdtd by Geraanv 
through 1.14100 techntcal a1st1tanc• will 
be put tnto operatton tn Novellber 1990. 
Howevtr, 11any doctor• tn Guat1111la do not 
belttv• tn plant .. dtctne1. They should 
have SOiie 11posuce to Chtnes• e1pecttnce1. 
It ts neets1acy to octant•• 2-3 doctor• to 
vf1~t Chfna 11 vactou1 tnstf tut1on1 for a 
period of 2 - 3 1ROnth1. 

There ts no regulation on th• u•• of 
plant l!Mldtctn• tn Guat1111la. Th• 
Guat..alan Govenwient wants to for11Ul1t• 
such cegulatton. A Chtne11 11pert ts nttdtd 
to pcovtdt advtct tn foC11Uhttng 1uci1 
rtgulatton. 

Guat1111la c1qutr11 TIPR 111i1tanct tn 
tratntng of phytoch111i1t1 or ch111t1t1; 
1tther 2 ••P•rta for 2 1ROnth1 or l e1pect1 
for 1 1ROnth. 

"" "" 
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Proposer or Country of Counterpart Type of Project 
t!tin ltntficjtry Counttrptrt Orq1nt11tipn Co-op1ratipn D11crtpttpn 

1n!l1l 

Joglndar Na91r 
Ph11"1111.::1uttc1l 
Centre, Hi1111ch1l 
Pr1d11h 

lnclon11t1 

Pt. JllllU SI DO 
Muncul St111aran9, 
lndon11ia 

Di rectoratl 
General of Drug 
and Food Control, 
Mtnistry of H1alth 

Chtna SPIDI 

China SPIDI 

China SPl'C 

hptrt urv1 c11 

Provh1on of 
eqtp111ent 

Tra1ntng 

The r1hab111tat1on of the Jogtndar Nagar 
Phan11ac1ut1cal Centre for herbal 
111td1c1n11 11 requ1rtd. The ••1tt1ng 
plant ts obsolete. It can meet only 101 of 
the requ1r1111ent of the 1tat1 f~r Aytrvtda 
hotp1ta11 and d11ptntarltt. An 1ng1ntor1rg 
and RIO rthab111tat1on 1s ••Ptct1d frOlll 
Ch1ntlt 11dt. It requ1rtt 5 t•p1rt1 
tptc1a111td 1n agro-technology, 
factory/equtp111ent dts1gn, proc1s1 
eng1netr1ng, phan11actutclal ch1111tstry and 
fol'111u1at·;on phan11acy. 

Tht lndonts1an side requests the SPIDI 
to make an offer for a 91ng1r ••tract1on 
plant w1th a capac1ty of 500 kgs/day. 
Technical proposal or quotatton w111 be 
provided by the SPIDI. 

Thtrt art 27 prov1nc1al laborator111 1n 
lndonts1a. ln add1t1on, there ~rt 7 
referral laborator1ts and 1 centr•1 
laboratory 1n Jakara. lndonts1a ts 
1nttrt1t1d 1n having Ch1na•s asst stance 1n 
ttraintng ••perts on as111sm1nt of plant 
resources, product process dtvtlop1111nt and 
qualtty contrcl. Th~ dtta11s w111 be 
furthwr prov1d1d. 

"" • 
I 
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Proposer or Country of Counterpart Type of Project 
P!tin 8cntfici1ry Counterpart Organ!11t!on Cg-optrttlon p11crlptlgn 

Ni Meil 

National lnstitutt 
for Ph1nnac1utic1l 
Rtsttrch and 
Dtvtlop!lltnt (NIPRD) 

NIPRD 

NIPRD 

NIPRO 

NIPRD 

China 

China 

China 

China 

China 

Shanghai Jn1tltut1 
of Ph1nn1ctutlc1l 
Industry (SIPI) 

SIPI 

Tianjin Jnsttlutt 
of Ph1nn1c1utlc1l 
Rtsttrch (TIPR) 

SPAC 

SPAC 

Pilot pltnt 
ts hbl t 1h1111nt 

Tnlnlng 

Study tour 

Joint r1111rch 
progr1nwne 

Tht NIPRD will stna plant 1111t1r!1l and 
lnfonn1tlon to SIPI. Afttr t•ptr!1111nt1, 
tht NJPRD will s~nd 3 p1r1on1 to SlPl 
for 6 weeks to do pl1nt-b11ed fonnultt!on, 
dosage fonn processing, quality test and to 
acquaint with drug lnfonnatlon services. 

E1tabl!1h111ent of a pilot plant with a 
capacity of 250 kg1/day for R•D purpo1e1. 

Training In phytochtll'llltry, pilot plant 
processing technique, agro-ttchnology 
for 3 - 6 111onth1. 

Study tours of Nigerian 1•p1rt1 to various 
plant-ba11d manufacturers and ln1tltutlon1 
In China to acquire ••Ptr!tnct and 
technology. 

Taking Into account China's e•p1rtl1e, 
NJPRD proposes a joint r111arch progranwnt 
with Chln111 ln1tltut!on1, particularly with 
TIPR. S~ch pragranwnt will cover 
1grocultur1, phytochtll'll1try and IOlllt other 
fields. 

"" ""' 
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Proposer or Country of Counterpart Type of Project 
Mtin Btntficitry Counltrpart Orq1n!11tion Co-op1rat1on Dtscr!pt!on 

Pakhttn 

Ptkistan Council China China Phannactu- R111arch Pakistan nttdl the following a11i1tanc1: 

of Scientific tlcal University, !) assistance In mtd1clna1 pl~nt1 

Indus tr:. i Nanjin br11d!ng, cult1vat1on, agro-technology; 

Rtsttrch (POSlt~) II) tl11u1 culture of mtd1c1na1 plants: Ill) 
blo-as1ay and phannacology of medicinal 
plants. 
The Chlnt11 experts will work In PCSIR 
1aborator1t1 w1th respect to plants 
propogatlon and biological 1valu1tlon. 

PhiHPPi•!H 

Cotabato Chint Shenyang College Expert urv!ct Ph111pp1ne1 need co-oporat1~n 1n t~t ""' ~ 
Regional Hospit1l, of Phannacy and tra1n1ng following fields: 

Philippines 1) general Investigation of medicinal plants 
rt1ourct1: 
11) 1xpert1 advice on pr~duction, quality 
control and phytochtmiltry: per1onne'i 
training in research and development of 
plants m1dlc!nt1. 
Tht Chf~••• experts will work with their 
Philippine counter-~rt1 In plant-based 
r111arch and manufacturing actlvit!e1. 

RW"'h 

M~dicinal Pl1nts Chint SPAC Exch•"·9• of Tht MPPF products the following products: 

Processing products and anhlrol, a~~~ostop, romazula, hlramnltan-

Ftctory (MPPF) joint rt111rch spray, for which HPPr would like to exchange 
with ~nt Chinese products. In addition, HPPF 
would like to obtalr. Chln111 a1,!1tanct in 
producing ant1-rhtur .. at1c and anti-In-
flammatory drugs or carry on joint r111arch 
work with their Cn!n111 c~unt1rpart1. 
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Proposer or Country of Counterp1rt Type of Project 
Htin 8tntfici1ry Counttrptrt Or91ni11tion Co-operation Qtscciption 

Medici"al Plants China SIPI EJCpect strvi cts Tht pilot plant foe extraction foe 
Institute of suptrccitical carbon dioxidt is being 
PhanMctutical i nstal ltd. Tht plant was Madt in 
Research (MPIPR) R0111ania with the exception of 

COll'lpressoc which is iMpocted frOll'I 
GeCMany. Tht MPIPR rtquirt~ a Chine11 
specialist to go to ROll'ltnia to help 
check tht plant an iMprovt tht design 
if ntctsury. Thtn 2 RPManian expects 
will work in the Chinese laboratory 
foe practice. 

MPIPR C.llln1 SIPI Joint rtstarch MPIPR would like to undtrtakt a joint 
rtstarch with tht Chinese counttcpacts 
in production of iMuno~odulatoc 

""' (polysachacidts) and otnotheca bienni1. .., 

MPIPR China SPAC Joint production MPIPR would likt to havt a joint 
production in anti-ceptive drugs 
(synthetic or natural). This could bt 
in tht forM of setting-up a production 
unit in R0111an1a. 
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Proposer or Country of Counterpart Type of Project 
14t1n Btntficjtry Counterpart Organization Co-optration Q11cription 

Sri Ltn!tt 

Ceylon Institute Chin• SPAC Supply of plant CISIR would likt to obtain some plant 
of Scientific and 1p1ci11, 1peci11 frOlll ~ts Chin111 counterparts 
Industrial infot111ation and and tht infot111ation on tht cultivation, 
Research (ClSlR) training on plant post harvest practices and training on 

cultivation modern cultivation. Tht required plant 
1p1cies include: katpftria galangt, 
plumbago indict, piper longura, 
plumbago indict, tmbtlica rib11, 
picrorhict karrooa, woodfarchia 
franchicosc, wilharia somniftra, 
c011111iphorta mental, nigtlla 1ativa, 
trachgsptrn~ roxburghianum, htrldtslllUI 
Indicts, phastolun adena1thus, aporo1a 

""' cardio1ptrnus 1 trythiroxylun nonogyrini. OD 

CISIR China SPIDl Inquiry on Tht CISIR r1qu11t1 tht SPIDI to provide 
equipment prices prices of powdering, filttring, 

tabltttlng, drying, washing and 
bottling machin11. Tht prices 1ho~ld 
bt made on favourable t1t111s. 

CISIR Chinol TJPR Samp1t t11tin9 ClSIR will cooptratt with TIPR In: 
i) 1ong-ttt111 toxicity study and 
varlfication for claims of traditional 
rtmtdit1; 
Ii) phat1111cological scrttning of 
medicinal plants studies by 
phytoch1111i 1U. 
Tht sample will bt sent to China for 
t11t1ng. 
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Proposer or Coun 4.ry of Counterpart Type of Project 
!!tin 8tntflciary Counterpart Organization Co-pperation Qe1cciptipn 

I.u.r:m 

TBAM Medicinal 
Pl ants Rtsnrch 
Center 

China 

llnitld Republic of J1911ni1 

Traditional China 
Medicine Research 
Unit, Ministry 
of l'i11~th 

~raditiona· China 
Hedicine R•~•arch 
Unit 

Traditional China 
Medicine Research 
Unit 

SIPI hpect service 

College of E•pect service 
Traditional Chines• 
Phannacy, China 
Phannaceutical 
University, Nanjing 

SIPI hpert service 

TIPR hpert. servi ct 

2 Chinese ••perts to design process 
equipment and upgrading process 
tec~nology for 3 months in Turkey. 
Detailed requirements foe equipment 
design and honorarium will be provided 
by th• project sponsor. 

To conduct the economic mapping of 
medicinal flora available in Tanzania. 
Thi~ would require 1 - 2 years ••pert 
services. 

Tanzania has got a pilot plant under 
UNIDO t.echnic•l assistance with • 
capacity of 150 litres, which needs 
e•pansion and drying facilities. It 
requires a Chinese ••pert to look fnto 
the needs on additional equipment foe 
processing local medicinal plants. 

Tanzania requires 1 botantst, 1 phanna
ctutical technologist, 1 organic 
chemist, 1 pharmacologist for A period 
of two-years services. 
Tanzania will provide local t•ptnsts 
and homeward travel. 

""' '° I 
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