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I. ~CROUllD 

1. The illportance of -.diciRal plants a1 a 1oarce of drags and tlaerapeutic 
ageat1 ia conlributing to lb• bealtb-care progr .... 1 and econaaie1 of developed 
u wall a1 denloping coaalri•• ii wl1-e1lablilbed. llediciaal plants are 
•tili&ed in lbr•• aain wars: <a> tb•J can be ••ed •a.odified a1 llaerapeaUc 
agent•: <b> tiler provide natural prodacl1 for direct a1e or for lb• parlial 
1rnt1ae1i1 ~f drags: and (c) tla•J provide molecular mndel1 a1ed bJ 1cienli1l1 
to 1ratbe1ize aev drags. 

2. ID order to hlpron llae ecoaaaic1 of the ••bHclor, tlaen ii a aeed to 
apgrade c•ltivalion techniques and illprove production tecbnologie• of 
pllar11aceatical1 derived fraa plants. Tb• opttralion• for tile attal ... nt of 
.. ch deve~op1111at are: 

(a) &groaaalc actlvitlH rt:lating to tile lmpro._nt of tile percentage 
•l•ld of tile required actln prlnclpl•• wllhin lb• plaal itself, i.e. genetic 
blprn IF IDl: 

(b) Technological actlvitle1, wbicb are priaarilJ directed toward• 
generating tecbnologie1 appropriale for tbe proce11lng of eacb plant 1pecle1. 
Considerable reaearcb and development effort• go lnt.o tile•• activities. Tb• 
process of extraction, isolation, fonmalation and where relevant •JDlbetic 
..aipalatlon becaaea lb• acquired taovledge and propartr of lb• tecbnologr 
bolder who ba1 carried oat 1acb developaental efforts; 

(c) Cb .. ical activities pertaining to lb• l1olatioa and characterization 
of tb• cb .. ical atractare of individual pbrtocb .. ical con1lilueat1 of t.bo 
plant. t'b•J al10 include lbe develop1111nt of qaalitr-control .. lbod1 anl tba 
cb .. ical modiCication or 1tractare1 10 as to obtain tb• desired biological 
effects. Tb••• cb .. ical acllvlti•• are cbaracterl1tlc of lb• ••labli•b•d 
approach to lada1trial drag develop1111nt; 

(d) llologlcal actlvilie1 covering tbe aaln operations designed to en1are 
tile 1afetr and efficacr of drag preparation, including t.ozlcological testing 
etc. to ... t pbaraaceat.ical regalatorr requir ... at1. 

3. ID order to improve tbe 1applJ of -.diciaal plaat.1 a1 raw aat.erial1 or a1 
proce11ed products, guidelines have been prepared bJ th• United •~tlon1 
IDdastrlal Develop1111nt Organlzati"1l (UlllDO) with lbe ala of a11t1tiag 
developing coaatrle1 ln tbl• regard. 

4. Keeping in view lb• 1lgnificant role of .. dicinAl plants and lb• illportant 
areas of actlvlti•• related to tbeir atilizatloa, tb•r• l1 an argent n~•d for 
.a.veloplng coantrl•• to begin generatlag 1aae of tbe Deeded lecbaologl•• 
tla-•lYH. AD espert groap ... u., CODV•Ded br UllIDO to dhCHI tlail topic 
recOllmeaded tbat UllIDO 1bould dl1ca1c tbe iada1lrial atillzatloa of aediclaal 
plaat1 at tb• %laird Coa1ultatloa on tb• Pbaraac•alical Inda1t.rr, foca1laa 
atleatloa oa tbe follovlag aala area1: 11 

<a> Tecbaolo&r for tbe &•••tic lmprov ... at of .. dlclaal plants; 

(b) ractorr-produced berbal .. diclae; 

(c) Pro~••• tecbnolo&r develop19at and product 1tandardl&atlon. 

5. lactground paper• coYerln& tbe1e three aala araa1 for lb• industrial 
, atlllzatlon of .. dlclnal plant• baYe been prepared to facilitate tbe 
, pre1entation and dl1cu11lon of tbl1 i11ue at tb• !bird Conaultalloa. 11 
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II. lSSUK 1 

6. Partlclpant1 al the Third COasalta~loa are la•lled to dl1ca11 and coa1lder 
aclloa1 to be tat.a OD the tlaree .. la areas aader l•••• 1: Iadu1trlal 
•llll&atloa of .. dlclaal plants. 

A. tecbpologt for geaellc l11proY ... at of llfdlclaal plants 

7. !Iler• l1 a general •••d to tran1Cora the pracllce of collecting wlldlr 
1rowa plant• lato a 1taadarcl .. tlaod of calllYatloa or mediclaal plants la order 
to 1tablll&• 1upplJ, aazla\ze effectlYe cb .. lcal contents aad t.proYe ecoaoaic 
retaras la deYeloping coaalrl•• ellbartins oa tile caltlYatloa of lb••• plaat1 
vltla a Yiew to ladastrial proce11iag. Tbi1 call• for concerted efforts la 
t.pro•ID& knowledge aboat aataral occarreaces of mediclAal plaal 1pecle1, 
their pbJslcal and cb .. tcal properties, agro-tecbllit••• coaceraiag lbelr 
caltlYatioa and tla• geaetic l11proY ... Dl of plant 1pecl•• lbroagb tbe ••• of 
coaYeatloaal .... 11 .. aew tecblllt•••· It also ealalls: tbe analr•l• of 
f actor1 baYiag a bearlag on tbe choice of .. diclaal plant• for &•••llc 
imlprOY99eat; tla• t.proYm1eat of selected mediclaal plant 1pecle1 at national 
aad regional leYel1; tile collectloa, .. 1ateaaace and long-tara pre1er.atloa of 
lb• &•••tlc dlYersltJ of medlclaal plants; ••lectloa; aad tla• coaYeatioaal 
breeding of prloritJ plant 1pecie1. Wort 1hoald co••r 1ach techniques as: 
... tatloa and ploldJ br .. ,iag9 ia-Yitro caltare tecbllit••• and tbe 
alcropropagatloa of &•••ticallJ iaproYed aedlctaal plants; and protopla1t 
fa1loa and recClllbiaant DllA transfer lecbalqae1 for tbe &•••tic i11prOY ... at of 
medictaal plants. 

I. !Ile Coa1altatioa .. , vl1b to consider wbetber additional wort 1hoald be 
aadertatea bJ the pbaraaceutical lada1trr, 1peciali&ed aceacte1 1acb a1 UllIDO, 
tbe rood and Agricultare orgaal&atioa of tbe United •atloa• (F.&0), the United 
•atloas lducatloaal, Scientific and CUllaral organization (UlllSCO), th• World 
Beallb Or~aaizatloa (WHO), tbe Iateraatloaal Atoalc IDergf Ageacr <~> and 
otber lateraatioaal orgaalzatloa1 1acb •• lb• International Union for 
Coa1erYalioa of ••tare and •atural Re1oarce1 (I&Clf), as appropriate, ta lb• 
following areas at aatloaal and lateraatloaal le••l•: 

<•> Ideatlfriag the area1 of aazi .... &•••l~c dlYer1ltJ for •elected 
plants and tbelr aear-wlld relatl•••· Collection and coa1et'Vatloa and 
ezcbaage of &•••-pool aaterl,•1 froa geograpbic region• bJ ~laking aatloaal 
efforts, sappl ... aled, wbere aec••••rr. tbroagb lateraatioDal faadlag; 

(b) Adopting a progrlllllL8 for tb• l11proY ... at of a selected pl•at 1pecle1 
bJ CODYeatloaal and aodera breeding .. tbod1; 

<c> Iait~atiag a pilot project for th• lmprOY ... at of 5-10 1elected 
prlorltJ species la 1cleatlflcallr recognized centres la deYeloplag coaatrl•• 
to deaoa1tratQ tbe tecbnlt••• and .. tbodologJ to otber deYeloplag coantrles; 

(d) i1tabll1biag aatlonal •r•t ... to ••••r• tbe coatlaaoa1 flow of. 
propagating aaterlols •••d•d for tbe culture of .. dlclaal plants a1 r~ 
aaterlal1 fe~ l~dastrlal proc•••lag; 

<•> racllltLtlng the production of nucleus breeders, alalag for the fr•• 
flow of genetic 1toct and iaproYed caltl1ea1; 

Cf> Pabll1bla1 of docaaent1 oa aYall1bl• caltl&•••· 
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•• racton-pr9daced berbal Mdicin• 

9. Traditional berbs and Mdicinal plants are vii•lJ 1r011D and ased in 
denloping coantriH. ft•J are a110 a 1oarce of important ezport earning. 
%.•• ••t 1-diate objectln in tbh field ts to transfora traditional 
prodacts into 1cientific formulations tbat coald be preacribed and adainistered 
according to accepted profes1ioaal practices. rartber.or•. tbere is a need to 
applJ llOdern 1cientific procedares in tbe eztraction of actiY• principles and 
la th• deYeloi-ent and re1lltratlon of .. rtetabl•. aafe. efflcacloa1 and 
•table formulations. 

10. ft••· a mdern inda•tl'J coald -re• that ii baaed OD 1oand 1cieatlflc 
prlaclplH and adapted for •H In denloping coantriea. In Alla. Africa and 
Latin America sacce1sfal .. tbodoloel•• ban been deYelopecl to atillze llOdern 
1clence and tecluaolo&J la the lmlprC' ..... Dt of traditional pbar.•copoeial 
preparationa. ft• pre llllaent ca•• ls la Cblaa wbere th• aaccessful 
lategratloa of lmprond traditional preparations Into ca~nt therapf l• 
nldut. A caH 1tad1 of faclol'J-prod•ced berbal Mdlclae la Cblna bu been 
prepared to HrY• aa aa e:sapl• la tbll regard. ft• .. tbodolou for 
caltl.ation. processing. clinical trial• and dispensing la aYailable. ft• 
mdel .. , be of Interest to deYeloping coaatri•• wbere the nec•••al'J level of 
lnfra1tructure i• aYailable. 

11. UllIDO has acquired •zl•••i•• ezperience lo tecbnical co-operation with 
deYelopiag coantri•• iG tt• inda1lrf'al attllzatlon of Mdicinal plants. Proa 
tbla ezperience. tbe following criteria appear to be ••t crucial to the 
1acc••• of tecbDologJ transfer la tbis field: 

(a) Social acceptance of traditional therapies; 

(b) Political will to atilize and laprove th••• therapi•• using the 
techniques of mdern 1cience; 

(c) ft• availabilitJ of an appropriate lnfrastractare: scientific 
re1earcb personnel. technicians. arti1an1, fara unager•. agro-techniqae1 etc.; 

(d) A nucleus of cOllllitted aaltidi1cipliaar1 goal-oriented develo,..nt 
peraoanel to c01111ence activities; 

<•> Concepts and initiatives in .. rtetlng new product• both locallJ and 
oat1ide the countr1; 

(f) ft• potential for entreprenear1hlp. 

U. .AccordiD&lJ, UllIDO would lib to ccmtlaae to coatrlbate to tbe 
acbJev ... nt of bealtb-c&r• objectiY01 tbroush proaotlng th• productl~~ of 
1taadard-tualitJ herbal .. dtci••• .. de in factori•• lo 4ccordaace with tbe 
prlaclpl•• of good .. nufacturiag practlc•. 

13. Tb• Consultation .. , vi1t to coa1ider wbetber aar action 1bould be tat.a 
on tb• following: 

<•> ft• Chin~•• llOdel based oa the davelopmont of drus• tbrouga 
indu1trlal prr0ce11tn1 and clinical trial• .. , be coa1ldered for application in 
otber areas wbere the aece11al'J level ot infra1tructure 11 avatlable. Ot~•r 
llOdel1 .. , be studied, and laforaation WAJ be aad• available to ~•vel~plng 
COVDlrlH; 

(b) Tect.no-econoaic benefit• and barriers a11oclated vlth the 
e1tabll1Juatnt of ~h\1 indu1~r1 may be 1tudied; 
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(c) International orgaralzatlons aar consider collaboration with the 
Clain••• autborltl•• ln boldlng a aeries of practical worksbopa to enable 
lntereated d•Yeloplng coanlrl•• to f .. lllarlz• tb ... elYe• wltb tbe 
•thodologi•• lnYOJved in developing this lndustrr. Additional wort vlll bav• 
to be considered ln tbe adaptation of aacb a llOdel to th• specific conditions 
of eacb interested countrr. rurtber wort aar alao be considered to studr other 
relevant llOdels la tbls field; 

(d) International co-operation aar be encouraged ln the ••lablis .... nt 
aad contlnaoas apdatlng of a atatlatlcal data baae to monitor tbe development 
of ••rbal Mdlclne on national, regloaal and lnternatloaal l•Yel; 

<•> Coaslderatloa a&J alao be glvea to tD• poasibllitl•• of co-operation 
betw.en lndaatrlalized and developing couatrl•• ia the preparation of 
doc ... atatlon for the reglatratlon end approval of pbflotberapeatlc 
apeclalitles .... 11 aa la ladastrlal research and d•••lo,.eat project• wben 
prelllllaarr aclentlf lc evideace warrant• detailed pharmacological 
lanatlgatlona. 

c. rroce•• tecbnologr denlo,..nt and product atandardizatlon 

14. A conalderable 811Dunt of research bas been carried oat on tbe 
phftocbealcal conslitaents of .. diclnal plant• indigenous to aeveral developing 
coantries. There ls a need to aate aae of the re1alts of tbl• research wltb a 
view to developing standardized, aafe and atable preparations froa .. dlclnal 
plants for prlaarr bealb-care uae a1 tNll •• aa.e products vlth ezport 
posslbllitiea. rills need is be•t aerved bf enabling tbe developing countries 
to bave ace••• to aaltable pilot-acale facllitl•• f~r technologr adaptation 
and develo11119nt. It requires a pilot-processing facllltr capable of carrrlng 
oat a multiplicltr of unit processes a1 and when each or several of lhea are 
Deeded. 

15. A ver1atll• model pilot-plant a11eablJ could be designed to serve auch a 
parpose and would have the advantage of being con1tracted and installed 
relativelf cbeaplf in •elected developing coantri••· Tb• apeclficatlona for a 
veraatil• polf-fanctional pilot plant asseablJ would include, for ezaaple: 

Plyt capacitr. llodel I: 10-100 tg per charge, drJ-tNight ba1la; 
model II: approzlaatelf 150-250 tg per claarge, drr-welgbt ball1. 

Cb•racterl1tlc1 of raw aaterlal to be proce11ed. -•Dt aaterlal (a1aallJ 
in dried condition>: leavH, woodJ 1t ... , bar·~, wood, rool1, 
rhizome•, truita nat1, whole abrab1. Dendtr of aaterlal: betw.en 
0.2-0.3. 

Plpal procluct1. Aqueoa1 eztract1; dried eztract1; 1olvent eztract1 
(polar and DOD-polar 1olvent1 of a volatile and infl,...ble nature, a• 
well ar tbo1e which aar be tozic e.1. bea&•ne); alcobolic and aqaeoa1 
alcobollc eztract1; 1teaa dlltlllat.H of e:•Hntlal 0111. 

lptclflc operatlop• lo ltt carried opt. CamalDation of plant aaterial 
(cru1biD&, pulveri&lD& to the appropriat• di .. D1lon>; percolation with 
water or organic 1nlvent1 al •mbtenl •• well •• blgher temperatures; 
batcb-trl•• aqueou1/a1areoa1 alcoholic estractloa; contlnuoa1 estractlon 
with or1anlc 1olvent1; re110val of 1olvent1 and •olvent recoverr; drrlng 
ol products; 1t.e .. dl1tlllatlon of volatile con1tltuent1; 1eparatlon of 
volatile, water-i .. t•clbl• oil•; filtration and purification br 
cr11tallization; fractional di1tillation. 
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Kaior c011pOnenta of the pilot-plant aasellbl.!. Oil• eztractor •••••l. 
fitted with beating device (ateaa ;acteted), inside working pressure 
atmospheric, with loading device including perforated grid• or 
wiae .... sb basket; one (condenser> tubular-trpe beat-ezchanger suitable 
for aolYent recov•l'J and distillation of essential oils; one Florentine 
Yessel for 1eparalion of oil heavier than and lighter tb~n water; one 
reduced-pressure solvent evaporation •r•t .. consi1ling of reboiler vitb 
aalcbed capacitr (or design po1sibillt.J to aliliz• ezt.ract.or Yes1el 
ilaelf) vith at.eaa-heatlng device (including one packed colUllll with 
reflaz ezcbanger, cooling deYice • receiYlng YHHl wi tb .. tcbed 
capacitr and a aafetr filter for aiscella); one coapatlble Yacaua puap 
wilb ezploalon-proor motor; one crusher with a o:apacit.J of 
approzi .. telr 30-50 tg/b for model I and 100 tg/b for model II. 

•oles: All pipelines and YalYe1 and all part.a of lb• pilot-plant 
aHemblJ ln conlact with the aolYenl or proda.ct mat be of high-grade 
slainl••• steel. Valer and steaa pipelines .. , be of galYani&ed steel 
or olber suitable .. terial. All rer...lce requir ... nta and other 
lnf oraation should indicate the following: 

Steaa eonsuaption (kg/boar) 
Water ~onsuaption <a31bour> 
Scaffolding and f oandation reqalr ... nta 
Di .. nsions of asaemblJ and larout plans 
Line diagr ... of all indiYidual lt ... and total a119llbl1 

16. In addition to pilot-plant facilities, it l• neces1ar1 that developing 
countries aboula have the benefit of modern analftical lnstru11entatlon in 
order to provide the basis for qualitJ assurance to ensure coapliance with 
regalatorr standards and to monitor procedures for isolation, separation and 
assar in th• ca•• of the products developed. 

17. Tb• Consultation aar wish to consider the following: 

(•, Internat.ion~l org~~izat.ions such as UllIDO aar be requested to prepare 
a ••l of des:gn1 with adequate practical detail• for the eatabllabllent of a 
Yer1atil• pilot plant at tbr•• alternative capacltr levels. Countries having 
the abilitr to design and equip such pilot plant aar assist UllICO ln this 
effort. Advice on the steps t.o be taken in this regard aar be con1idered bf 
the Consultation; 

(b) Developed countries aar be requested to contribute, through 
international organizallon1, bf proYiding lnforaatlon required for lb• 
elaboration of a coapendiua of 110nograpbs on ••l•cted plant-derlYed 
preparation• with lnt~Pnational aartet potential. Th••• 110nograpb1 should 
include the required qualit• 1tandard1, together with all nece11ar1 analrtical 
par-ter1. 

11 "a.port Pf tbe lspert Croup .. •ting on .. diclnal Plant• and Ot.her 
I11ue1" (IPCT/20/SPI'!.). 

Zl "Proce11 t•chnologr development and product 1tandardl&atlon" 
(ID/W0.•66/13(1PIC.)); "transfer ot technolosr for the genetic laproY ... nt of 
Mdlclnal plant.1" (ID/WC.•66/l•<lli<:.)); and "A lt.udJ on Phftopharaaceutlcal 
lapplJ 111t .. ln Cblna". 
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