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loca::.. "-'"rl;s, 

ai:ns at str:m~tt-ening t".e an.:>lysis a7'.d ~rocessing tecr.nic,_.es 0f :r.e::ii-

cin.ol pl· '.1.ts as ··rel: as inc:-~asine- t'.:e ,-,roc:·.~cti')n ::.ev~l flnd e•mi:irne;.,_<; 

capacitv f'.Jr the treatmP-,.,t of es:sential oils and pyretl:rum • 

.:.'he L·:-rport.?rtce att~·c}:ed. to ':r"ditiona::.. r:-:edic.i.ne is 1JF-sec on t'.".e 

ne:~d t" '":lake a7;oila~le ~·1 tl-.e -.00r~r a:-:.d !'lc:·e remote pi::-ts nf .i:·-e 

The proj~ct c~-lls f'.Jr t~e i:1~t -ll::ticm of U1:-to-d; te an~lyt:'..cc~. 

a::d "'.'recess dev•:lopr.ient. 

Sei:li-i.ndu.:otri~·l equi_::mct was reco;nn>?:1ded to e.ssist in developi::ic 

the pilot pl2..nt ph~se of th~ ,r')sr~~rne. 

A fellowshifJ progra.":'.r.;e, L1 conjunctic!'l ·:ith the 'N.-10 was initiated 

in 1932 c~'1d tc·rr.iinPtes b 1' ~3. It is expected t'.1< t f1rt'·0!' ±'el-1.owshi:J5 

will be :ii~c•:.ssed directl~· bat;•":en RDRL rnd :;FIDO. 

~g: r-d2.~!" s of the c:-ir.str · i:1 ts and de l8YEJ L"lher~!'l t in 11ro j eci::: 

irnpleme,.,tctir_,n, t::e initial res~1lts o'Jt13ir,ed in +.:h·: la"-.1r:t0ries ':l~r 

me"ns of +lie ;.in-situ;· tr· i.ni.nG ....,rngr .. ~·;e.s have ?een mor:t encour~gL1e;. 

ba:.~~ce •dl2 ?e de-lt ~it~ on e ~riorit~ and nbs0lute necesPity basts 

ne~ntiated between :-::'.'.: ( t!-lr0•.igr. the ;mm.), the :Ji'DP Ka+.:rJ'la·1du ar.d 

'Jt'IDO, Vienna. 
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.rl.tt:-cl-:ing zr<.?Pt ir!l:;i:Jrt nC!'? t' :::-:-= de·:~J,,~':1€".!t o! t'.:·~ KL~. do•:: of 

:·e::i2.l '.s r~.ch f::..or~' i.n :-.ecii.ci!1.::l '.'.'.erbs ~··::i --:lcir:.ts, three 7Jni ted :·.:-. tj .. J~13 

The~e missions, undert. ken by t:-:.e Joint :;-:·roo/ .:brnc....-.ia Centre, 

were r_:i ven the f·)2.2.0•:1i!1- numl:ers s.n~ titles: 

BP/RAS/?·~LO!J:. : 

Sij?TM/?~L~OJ:. 

r;t·.obile Unit ·of Ph:-ro2ceuticsl and Essenti~.l 
C'ils Industry to I.east Developed CoWltries 
in Aaia" (April 1977) 

;;Foundation for Econom:.c Map"'.ling 11 
( 1979) 

"Economic Nar::_:iinr of snontaneous flora of a 
~eogra;-hic&l area of ~re;ial" (April 19?,o). 

Prominent a'llong t:-,e ::-eccimmendrtions was tt.ie -prime irnport~nce of 

developing the techni".:a::. fr·cilities of t::e Joyal Drucs ~~e~e--::-ch 

Ia~oretnr:r for physical-chemical enPlysis and as a nacional institu­

tion for qua: H~.r contrnl of dr.1gs, of rr.w mPterfols, of intermediate 

a"ld ffoish~d nroducts. ;·.1so i.le;1tioned '1.f<:S the 'Jen!":fit th::ct mic.:-.t come 

about by i::icrecsinc t~e sc."'le of the ?ilot pla11t equipment to r.1.::et 

a~ticipated d:Jmestic and export needs. 

A reco:!!r.lmdeti:m wr s me.de for f-.•.rther traini!lg of natbnal 

?erson:1el by mee.n::: 0f <:tudy tours and fellowships and GFIDO was 

advi~-;ed accordingly. 

'lhe der:lt.nding nature rnd the im'nrt.:nce of tha recornrnendet~ O!lS 

waG such thet a s"'.'ecific project was c.~llcd for. 'The U!1DP, tog~t:1er 

with the Departme'.:t of ;-;edicinal Pla-ts a."ld :.;~"'IDO, set about drdtins 

a Project Dccumert •1hich was duly sulJmi'.':ted to the parties concerned 

frir comment a"ld amend.me"tt if 1"eq·.iired. 

The Projt:ct Docu.'!le:'.'lt, l:leerin~ thP. No. :L'P/!30/003 ai.1d entitled 

"Strenr-thening the Royal Drugs Re:-e;-rch labor:- t'lri· was '1'i•rnn a 

sc::ed•..tlee dur~tion ~f 3 ye,,rs, r-:d ·11Eis duly s·;gnP-d on 11• May 19P1 

by 1.)~iitO (Execuh:i;:- .~•s'.?ncy), on 2lf ;;ove'"1'Jer 1"." f1 i,y '.IMG, on 2 Decem­

ber 1921 ?y '.•/EU (As:=~cifte i.@.'.ency) a!'ld a··,roved ':l:· the 1.TNDP .Residl)nt 

" 
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r~co:;i::::e~d:'t:'..o:!S, it · ras ::leces.""e> . .:-'· to envi.'."'a.ge c; t 1:-:- st a two-ticr~d lsvel 

of objectives, defined es: 

1. DevelO!J'11ent objec>;i·.re 

2. L:ir.:ediate objective. 

The aim '"as ;:to !:'lake the countr:r self-relb.nt in es.:::ential 

1rugs, la yin! pc;rtic ule r emphasis on tr"' di ti one 1 medicines manuf?ct,cred 

mainly from locally ave~la1le herbs. To dev~lop t~e processin~ of 

medicin:-:. h-;rtJs ·nr' t:1e: prod:i.ction of e-::senti~l oils and 11y::-sthrrnn as 

Th~ o'Jj i::cti ve •·:as a"ld still is of fer reaching i.r.roortc-nce 

for a landlccked country like t:-e Ki ..... 7dom of :·~".'al, relyinE ~·s it mn.s-t 

'1n th~ i.'!!"'0rt o: a §,::"C _ t num':l~r -~= ?:1odern dr:1g.~ to combat the '.':lajor 

hea:th ,ro~lems. 

The em"'.)hc.sis on tr:-dition£1 medicines is ai:ned at ~sta'.:llishing 

fr".lducts and serv:.ces which c;;11 be !!!"'de availa0le ti'.' the inhabit:nts of 

the many 3nd f·-r flung villc:ses 011tsidc t~e valle~r of Kat'.'.r.?.'1du. 

The successful outcome of the pro5r:ir.r.1e depends to e. l..:.rge 

extent on the expa;"lsion and developme·-it of t:-:e abro-industrial sectrr 

~1d thi.s is n'.)11 t' e "'rime concern of DP/:'ZP/79/0C!? a Project run by 

the Food .::>.nd ;,gricultu;.'e Orgrnis.-.ti1m (FAO) o! the 1..nited ::atio11s, i.'1 

conjunction .,.::._th t'.e :·ier·~s Production end Processing CompF..ny Limited, 

an :Il-1G Corpor<:tion. 

Prr,ject DP/::EP/P.0/003 took on the trs!;: of developing the 

quality crntrnl ~~d analytical asn~cts of rPw m~t~riFl P~d product 

selection and ~~car::e involved in the develn".lm<? 1,t of phPrn1Acolor.:• <>.,d 

micr'ibiolof-y as ~eing of foremost im~ortence L"l !:he ~ssa;ir nnt on]~· of 

-1 
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end. 

·z"l.e ~y~.: Drugs .de'."e rch Labor· t'.)ry (RDRL) of i:he Dc>J<~rtr.Je!'lt 

of ;:edicin&l Plants, ··ras given the t&sk o: det~rminin.:.: t:-te t.:~ci...ni.c:1l 

;;;-.d com:-i•:?rcial f'::~sioi:!..:i.t·• of ler~ e sec- le pr"'.lduction by 3oy.::..1 Drugs 

Ltd., of :_:ih~rmc-ceu"':icel pr,,ducts bi?sed o::i loc<lly ::-.vail.:l:lle h-:!rbs. 

The possil:>h treatr.ie·:t of "':'.1ese h-srbs by dic:tilhtion or 

extr ction cculd l<?,·d t"I the est'.' 1lish.rn2::t of esse!1tial oil ·.;rnduction 

:'o pursue this cbji;ctive it ·1G.s decided t'.1<t t!'le ...,reject 

would: 

i:it'.) th~ 'JOtential of indir:enoas r~w materi--: s for the vroduction of 

dr-•gs ,.. ... d esse!1ti.::l oil~. Develon !J:'OCcs,:::;b;::- t-1chni(iu.<:s .::'1d qC1e.l'.t7 

st,,..C:<rds for t.1cc::e prod•1ct'.". 

ii. Devel...,~ t::e OrJ[S Control :aJorstory to stre':.~then 

RD?,!. as thG ::ati -,nal In~ti tut ion f'.Jr drug qu,-:it:~ cnntrol. 

iii. Proce~R loc.·1 1 herbs ··:ith a pr-,ven met4icinol -.,r es:"'~ntial 

oils potP-ntie.l on a pilot scale besis. 

iv. ·:iest :n.::--k;;t drugs ~nd ::ssentia:.. oils nt-'1.uf:::cturcd frrim 

locc.l hsrbs :..11d det~rnb~ t!ieL· accepta'Ji~-~_ty. I'8st :n::.rket pyrsthrum. 

v. look int0 fee.sibility of and ::ive euideli!les for le.rge 

scl"li') pr')d•.lction -,f :"h.srrn ceutice.ls and es.~ential oils ~i:,snd o;i indi-

ienou~ r~1., mat :ri.Pls. Leak i..•to the fe~sibi~.ity of lar.3e scale produc-

tion of pyrethrum. 

• 
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·.:·.::.c:i -::!'labled a c-;r.r:;le':e .~e·ri~· . .; of ?r·:j-~ct .. ctivities. 

SU!;~it-';ed '.>:• Dr. S • .:. '.:c.2.1" a::i.d th<: c=. Wr.ich i!l eff-~Ct r?COr.t:A:"!d::?C not 

i. The bitial titl0 '·Developmect O'Jj2ctiv'7;. w2s to 
become: ~1'...;_~.: :.::D OY....:RVIJW ( 1C years plus). 

ii. The initial titliJ ;'brnedii;i.te objecti'le: ws.s to 
b~co::i::: : i·~"'DI"U?-~-~ ( 5 yee.rs). 

iii. A .'1ew title: s:10R'I' :'..;;f'J.: (Im.":'ledi.:.te olJjo::ctivca) wrn 
fatroduc:::d to cl-:-rif;r t'Kose e.re2s of acti •ri t:· •·:here 
i~~cdi~te results co~ld b~ ~btained. 

The outputs were r'S'viewcd <.:'lC 2~enc!0d t0 tr·ke intc c~:1..side-

r."ti :•1 a t_~E:!_.-.!F.?~2- of ::4 ::l·Jr._1:_;;...~ rs:1E.ini:l1; to t::e 3::-:erts, bdo!'e 

t::r.ni:l2tion a: the:.r con:r!:'cts. 

Project Docur.ie"'lt to tr-.~e into cc:1Gider.·tion any f·.:rth::r dev.:lo"Jllle:;ts. 

'I'he a.~.se'!ce of ~.:.1 initial •1ork ,L:n :=·ia rise t0 ~::ch:::is2s 

of vie1•s concernin;; t!'le ad.spta'Ji:'...:.t~· of such ~,1.·nc to rP.se-·rch ·.•"rk. 

The oricinc 1 cri tied. p:-th 1.'1e.lysis f 1r ti-:-; constructi"!l 

"tork .-=>t God.:.v-~ri could not be ::iet, so a'l updated 'J'c: •. .,r's tc be :?re--:2r~d 

'J::sed on ect·1al cnm·:f)ncer.ent drtes. The '1CW "lr?;_r 0 m'"~ F-:1d yr'"lcrress 

c~art (A~~1!:X VIII) ·11L..s pres-~'1t.Jd to '.J·.G, :m:rno a;·d JDRL on 6 se,temb']r 

19r3. 

Th~ ,1;-;ti11nal e:x:ect:tinn 0f t'~e !'roject is t:ie rf)sponsibi~ it'.' of 

t:-:e De".iertme·· t ?f L0dicj_:i: l PLnts ~nd the specific in~tru:ii.:;:"".l; chose!'l 

to cnrr:r 01Jt ~:~e ~rr j ?ct plnn wns t~·,e &:ly.?.l Dru·_:s ;"\.:szarch L~.')O!'". tor-·, 

est~)lished i:i 19~1. 

- -1 
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prJcess uf '.":t".nCL"'!.Z ::>VG!" rlv~t '>f its :cr".lc~ssi:ig <-:.d ~:-oducti.:>!" t'l e ~1'=''" 

c~~l)r-tio::l, th~ •·'-ier-::= Productio!l. -:;~c! ?roce:;~.;_ :.r; Coc~a41y Li.aitedi' (fIPPC) 

sr: t~1-·t i!! :;ff~ct, t::e !Ftk:"?:?] . .,s,;."'ct.;_ves co•1:!.c ':>·:- fulfi:.!.~d. ".::r '-~,~ :W!U. 

workin~ closel~:' ·-•i th Jo:y::il Dr'-Zs Limi. ted .:-:--d t!':.".: n~"' :!er·;s P:-,:;d-actio!l a.-.d 

Organi.setion ch:-rt (~-;g. 'T) sho~~ t!:le rel::tio~shi:o '.>-<?tt.re;n the 3oycil 

Drugs ::lese<:rch I.bo;.·,.-tor.r ·nd the De;i:-rt:l':ent of i·i'?dicinE·l Pl?nts, both 

comin~ under the i<ini~tr:-r o! For~st F..nd Soil Cons-srvetion. 

Al.f:o show is what ap'?')e.crs tr '.>e an indirect relationship with the 

two Conor tiona, 3oyel Drugs Limited ( 1~71) a"'lt Herl:>s Prn~uction a.i.ld 

Pr:>ces:;bc Campanl"' ( 1~[ 2). 

What is import<nt i::; the f£ct thd the Dir-:ctor C-er.;:.ral of the 

Dcpartme·t of ~edicbc-1 Pl·:its (Dr. S.3. Hall:) is a member of the 

Gov:?rni."1G Joard -'.lf ~loyal Dnlo~ Ltd • .;.nd is also :read or th:? Royal Drugs 

Research La~orat:.:>r::~. The::-e is thus n formd lin:-: !:>etween the two 

or~enic.P.tions. 
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1. ~~cic-.lit·- Contr.,l 
----------~--

e~C: the csta':li.shL~- of ::e:C''·lese ~arms or st:-::'lc!, :-ds, the lc-tter h vi:nc 

to cor.r?lJ "'i th certz.:..n strin;::e:1t int ... ::-r:ational requi:-am-=: ts. 

Altho•.1ch quc:-lity contr~l is :m inte5rc.l ~art of all t'.1:: 

fur.ctions, it plays a speci~l role when all icd to detailed enal7sis a·:•d 

~cse~rch a.~d develo'l')l!lent. 

It li.'lks tor.ether the ~ctivitiEs of the Analytical 1'..Y.pert 

(Ai·~·rzx IV(D) the Phann~coloB"'J :.!:.xpert (AF~:::X IV(D) ?rid the MicrobioloQY 

z,q,o?rt (A~·-_3X IV(C) in thet all these activities are tending not only 

to the developm~"'.t 0f their o•·rn prograr.:r::es but to me:ke sure that al: 

products developed comply ··1i th interni:tional ste!:.dards (limits of 

c(mta:nts). 

2y incl1.1dins in the equipr.tP.'."'t purchased <;:d installed such 

items as computers, instrume~tF.tio·~ for chemical analysis .s::; well s.s 

s;,ied.::.-1 microscopes (equip:.if:d 1·-ith c~era) Cl"ld neu s::-nsi ti-.e ~'° 1:-?lces, 

t'.1~ ','rojcct :1~s cr:ntributed effec~ivel:r to the im.'!'edio.te o':ljective of 

strenrthening the RD:U. r.s the nativ~1c.l i:l.=titution for druc qtL.:lity 

&ontrol. 

2. Res~~rch ~nd Develoa'lent ______ . _______ .....__ 

In the case of :IDtU., reeePrch ;nd development invol•t"Js t'.1re-c 

dist:nct sub-divisions; Chemistry, i'echnolo<!-:-' 2i1d Jiolo~. 

The activities c?rried on !Jy th~ Cho::1istr,• "'nd Bivlof:' 

sub-divisions CU'~ !ully re.!'orted on by th·~ 1JNIDO Zxperts concerned ~Jld 

for th~sc divisions, S!)P-Cial equi prnr.:n t hu; been purch.:-sed e.'ld inst.i;lled, 

enabling not only advancei:; i'l bstrume-it:~tion '.mt advr!!ces in ph::>rma­

colovr scre'?!1irg !~r anthel:nintic activity ;1nd anti-d•1senter" acti·r~_ty 

as 1:11':11 F.·s in tests !or hypoglyc 0 emic acti •ti t:r. 

l 
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.:ha ?ressur(;S on thi.3 di V:..3L:m ere gro•1i::g c>..::d the a:Jpli.c. t:'c'~·1 

:-;f ·~hi? Dr·.lg 1£··:: of 1 .),..•:·l will c-.cd !\1rt'.1•.:r import•:i~e to c divi2icm so 

c::.osel:r li..'lkcd b Q.u~lity Control. 

As the pilot plant di vision of lIDRL ~·as 'Jecooi..1g to" s:::e.11 for 

th~ devclopmc::t :?rogr~rtJ1C envisaged :. ··.d in order to in·.-,sti:;-·t~ itr.".'lrov-,d 

rncth0c's ,-,f pro~ucti,..,n, lar-:-· r equi".'mc;1t '·'e.s i~'.cl'lded i:1. t~e im!'ledi· te 

recr:iremr.··ts of t:~e ur,.,j ?ct •1!'." ~ch c<-lled for the 11".'ocesz~n~; on a :iilot 

scr!;; 'bFsis of loeel heri,s, ·1ith a --:l"'Wen medicsl potential, or es~entie.l 

oils h;:'.ving snccific ex:-ort i!ltie:-est. 

C"nf..,rtunF..tely, t:1c ~ro'.:·:>s0d timc-fr~r.1e f . ..,r thG :-:-roj-~ct co~tld 

not t-"'ke L"lto c·~ns:i.der·,tion +:he dela;~s ~·rhich eventually occurred, so the 

installetion of the ne• .. , and l!!rg~r r'istill.= tion ?.'1d extr~ctirm uni ts 

co•1ld not t ka pl ce. 'l'his is nO\·I ~eheduLd for June/July 1s:4. 

The comdssioning f)f the pilot plant at the new site at 

Gods.vr:ri sh0:..ld tel<:~ plr co c!."..lrbr th~ l<:"tt~r helf of 1':~4. This d'.1lay, 

.ind the proilems of ~~ thering sufficient material f~r processinz. t~r,,ugh 

the existi..~g pilot pl~nt, has hampered th~ developing of new o~ improv~d 

prr1cassinQ techniques. 

Howaver, work h~.s eo:itinucd on tha improvene:t :'nd r·. tione.li• 

setion of the methodl'.>loc:r a!'plied to lai,or"tory scc:-le production prio.­

t~ the devclonrne~t of the required scale-up methodolo~J a~rylicabl• tn 

incr·,s.scd !'il?t .Plent ot1 t;'ut. 

I, 
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(sol~ ~·~d:.:12), 1. t. 1 as r:.:· _,_ as ~:;:.-:.··~ ~--

~::m s~.:ci.:s, Timur oil, ;-:ent· e -Jil~, .-1:iomu.'!' ·.)il.s. 

D. In:::tit'.1tional Fr~r:e·.:ork ------- -----
The project comes U."ld€.r the ::L1istr-r of Forest ':":1d 2oiJ. Conscrv.-:ti:in, 

more s~ec:.fic.-lly tln·o·.1gr. the Dep;;rtr.!.:-:.t of !·icdici::i2l Fl:nts, whos~ 

Dir<:ctor Ge:i.~re.l is Dr. 3e."7!ar 3c.!Fdur MALLA. 

1. Contributions --
In terms of contributions, the only ficures i:-eadily avdla!:le 

are those f~r Proj~ct ::zF/80/C03: 

n.~. 8,2coo,coo 
(US$ 625,954 ·~ 13.10) 

1'he @•IG/E contributL:m is deeMC:d to be 11in kind'· whereas th£ 

SllP contribution Cl)Vers t::e :.:.cq1.Ji."'.ition of equitimcnt end vehicles, the 

services of ex;;ert a:id su"Jr.ort st;:- ff e.!1.d all costs falling ··1ithin the 

limit~ of the budget. 

In order to achi~ve thg ains of t'.1e ?roject, and at t~1e 

rt?q'.lest of the Gov·::rnmt:::.·.t of :;c"".'al' it was dec5.ded th<7t unoo would ':le 

rec,u-;c;ted to fbld certein er;Jerts. .Cbquiremc,.,t bega ... 1 in J~;:>ril 1-::;·2. 

The Governm~>1t accepted t~e cendidature :)f .ir. John G. 

t·1er,;di th, In::,enie11r en Chimic T~dmique !or the r-nt of CI'.\ c:1d Pr(lj ect 

Co-ordin,..,tor. He took up his duties on 1 •. ur;'..tst 1932. 

There !ollo•1ed t'.1e c.cce;tfnce of Dr. J.P.•}. Willi~.r.is, Phr.m<­

colozist, whose duties bes~n on 1 December 1982; Dr. Jan Karlsen, 

An2.lyst ::nd Quality Control whose duties borrrn on 21 Je.nu:-rJ 19t.3 a".".d 

iis. M.L. Cordes, !·licroi,iolo;i-:t, whose duties l:>e~an 24 Ja."lUal'"J 19e3. 
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Proj':"ct; Jr. S.3. ~jl)h'.".nd-=-rJ, D.?~mty Dir-:ct,..,r Ge~,~r~l. Dr. P.::. , ;:i;·,i!-::ar:i., 

S•mior 2c:.a:-itific Officer (Chemistry); tr. 3.,i. Adhikari, :::~nior 3cfontific 

Officc:r (Chc;mistr:r); Mr. A.D. :3'r.r~~the, ::lc:i.ior Sci·~ntific Off:.cer (Pilot 

Phnt Pr-=duction) a?1d i·lr. S.K. Joshi, 3cfontific Offic~r (P~ar:n~colc~:ist): 

all IJackc;d up by t'.1e st· ff of the RDtlL. 

3. List of Pcrson~lities Involved 

I. ,!:!biistrJ o_f Fore~t ~nd Soil Conserv~tion 

II. 

r·ir. :Einerald Ju.'1:: 3. RIU.f.A, 3ecrct<.~ry 

Mr. Furushottan 3hakte. Sinch PRAim:ic, Planning Officer 

t·'.r. Ke::!il 3. CEI'I'RAI" .. R, Chief 'I'rrini:is Officer 

Mr. 3ill HART, Co,.mt-~rp.::rt. 

1-Ii•1fatI"'· of Fin.:.;1celForei'1'1 Aid Div:.sion 
--~-----::1. .. ~.~=------·--
Hr. Heet Sing:1 s::RSSTEA, AdditionE'.1 Secr-;t~~: 

r·!r. Puny~ Prn~ad DA.HAL, Under 3ecret~r:; 

Nr. A.R •. JOSHI, Section Officer 

IV. Cor~orations 

Dr. J'...sfaq SI&K, Gen<Jral Mnn3.ger, ;.:ppe 

Dr. A.2. s::.i:IBST'.·'.A, General : :an.-;.ger, iIDL 

V. ?.HG Del')rrtmcnt 2J~rvecfa;. 

Mr. K.K. ADHIKARI, Director G~ner.:=l 

Er. K.R. ADHIKA?.I, :.ssistant to the Di.rector Generd 

Vir. John 3. t-'~LFORD, ~esident Re::rascnt( tive until hny 1S83 

Hr. Toshiyuki !·;rwr.., Re.sic!£rnt ~e!'re~,mtdive from Ju.,3 1<;S3 

I. 
i 



VIII. 
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D.:-. 3.A. V. P~P.3?<A, Project Le.n.:.ger, Pri.r.:1-:ry ~i:e~lth 

Su~~ort 3ervi.ce Pro~r~r.1r.10. 

Dr. Rob VISSE..q, Representative 

Mr. z. PELINCK, Chfof Technical ::.dviser 

Mr. 3.B. P:l'.SAD, Counterpcrt 

XI. Forest Produce Utilizatio~ 3oard 
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r::. :::~n=~-1s 
~----

:he developr.1e'1t obj-cti ve of t!'le pr~j"ct, r.i=:'1":ioned o:r; pace .;:, is 

mr:cs rc.pid cor.ir::'.U'lic~tion entirely d.e:;:;endent or: 3.ir-tr~·nsport. '..fu.:-_t 

good r")r:ds exist ru...• on ?n 8ast-:-lest a:.cL-o '?.lone: the f°!.r t e.re<; kno•m 

:-.s the "Terc..i", •.1ith :.i:nit~d ro 0 ds lec-,di!'lg UP to the hills. 

The termc 11J.ocally availa",le h-"lrbs" a."1d ''tr::-ditiontl medicine'; 

ill"..lstr.- te quite rightly the probl~m of cr~ati:ig a centr" 1 so1irce of 

esser.ti.;i,l ''natur:il drucs'; ca!X'ble of being used as r~1".llacer.i~r:ts for 

imported comnlex :nedicines. 

In it.:;elf, t!1c 9rocessi1:g of medicinal he:-bs comes up ar:~inst the 

L'Y.!~n~ity of the geoera~hical disper5ion of the growing areas. Ihe 

f~rm$ r.-nd co1::...-;cti:1g are:is arc sit·1~ted in ~st and "iest '.'.c~al wi"'.ere 

accc~s roads are inexista~t ar.d wher9 trans!Jort is depc~dent on po~ters 

carr~ri~; h•'::CV::i 10ads of fresh or dri:?d ~er'Js ov~r l\lnf: distEnces. 

ri2.zc.rdous journeys contribute tc r.iak:.ng collection and fidd processinr 

irregular. 

The Devclopme!'l t Obj ~cti ve uas thus br,.,ke:n down int0 fi •re L-nr.:edic te 

Objectives requiring a seri€S of r~co~~ended outputs for which certein 

activities were prescrilJed. 

~~_te O!U_ec,B.~..12: • ..1' requiring the imp:.·oveme~1t of existing 

f::.cilitics in the fi~ld of reser-,rch into the :~ot-:ntial of indi;en:;us 

rc.w o.: t.:·!"i:-- ls for t'.1e 'Jrnduction of dr•1rs, ·~as an:,::-,,echcd by th~ iJX"'Jcrts 

with rel!~rd to thair ~·;m spec:'...:-:lisation. 

In conjunctio::l '•ti t!i the WP.L Senior Scientific Officers, pL·-i.ts 

e;1d her?s of nrimc intr:rest wnre defin~d, coll· ction a.'"ld recnrdin'"-' 

un::!P.rt~ken >:ncl physio-chernica; exar.ii.'!etio!: 1md assa~· instituted. 

Specially sel'!cted l::'.IJor· t('lry equip.""'~11t was orde~~ed end altho'.l'.;h 

activity was a little slow t0 l;Jegin i·rith, by July 1~:.33 t:ie progr::m!'":e 

was g•therinc momc-ntum. 
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·~~uali t~· 

uni ts •,;c.s su':lj ect to adt::cue t·~ buildi:i.-;s beinr; pr-:>vided.. Pre:-:.-r: ticn 

water to :h.~ dec.:!lt· tion a.'ld scdim~nt<=ti:m tanks W?.S delayed ~'1.d it 

ir: un:ikely tl". · t installction of the equipment will tcl:e place before 

Ju...1e/J'.lly ~-;:24. 

This mcc:nt th.:-t any consider·tions concerning pilot pln.nt opcrctions 

had to be gaared to the present equipment used at the RDRL .; .. nd co'.lld not 

at this st;- ge be related to the lr>rE'er czp.E".cit:;• envisaged. 

A close look at tha present aper- tion was undertd-:en follo~·ti."lt. 

agree::ie:1t ~ct•:een Dr. 3.3. ::e:.la ( RDHL), Dr. J.O. l. ':'/ij·~sekar" {T_C:·:IDO) 

and Mr. J.G. Meredith (CTA-i:EP/2C/003) to see to wh2.t extent th·:: bfor-

me.tion available cot!ld 1'~ extr<"--rolated t'.1 t!':e krger sc;:>le envisaged. 

proccssi'1C to the ::erbs f'r::-d.:ctinn ~nd Proces~i:'1g Com,2ny, th;:: pilot 

,2.:·:it (in i:s tru.: sense) i:c at !)resent involved in th.; ~~r">cessi··.g of 

Diosc1re~ doltoidea, for Dios:;::~inc; ~~ur.! k~-i~. C:.;d ?•la~~i?_UE!., 

for Sol2sodi~e, ~.nd ~.l'~t:.~~_Et~ for Jerberina hydrochlo~ide. 

A stc:.tus rerort, finalised in July 1983, settinG out the diff~rent 

problems affsctin~ regul :r oper ·tinns of the ,not plant Cint;.:rruption 

in ~he sup?l:r of clectricit:r, ·:ater, ~tc.) should enable a rcviet-1 and 

exarninc.tion in detaH of a.2.1 O"ler~ tions likely to affect the n.;w instc,1-

lation. 

The stntus re::;>ort is p<'rt of the project outputs p1·~,:?.red by the 

Zxpc-rts and cc,vers the period March through July 1983. 

f~d_i:..t~Obj~ctive :r~ reco~r.iending the test mnrkctine; of 

druzs and ~sse~ti ~l oils from loc~l her'18, as well as .:rret'.U"tU!I '.-las 

a·1d still is an irnpossi':>iJ.i t:r on an organised basis. 

1 
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a~:~ro;::ch. 

lack af sufficie~:t 'Jackground i-:!f::irnmticn ~-.d th"! i.."'.Cp1JssibEit:• af bui:di::.; 

up the requL~ed intern.::>ti~nal Gnntacts in t:·.c short time ava:.:aole. 

In the fi..."l::l <malysis, t::c i..'J!':ed.io:':~ prc-.cti.c:;-.l objectiv·::: of t:-..~ 

r:-tory. Ille new equi:po:?nt L"lst-~.lJd, the in-situ trd.nin; ~ncl. -:: .. ~ 

la'JO!"c br-; acti·ri ties and !"afai:l[. the l::vcl of inv~stif, tio:i possi~il::.•.ies. 

:'he rc~orts sub~it~cd by ~~e ~erts ~rovide the necess~~- detailed 

reccmr:;.-,ndati '.lns co:lcer::i::ig ope!"~ti:J:..s, tr:;:ir..ing a"'.d where !'lecessa!"7· 

f.:rt!".~r ec;uipm0nt. 
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I •. ~. 

The pr~ctic2:: recorru::e~d::tion:::: t:1:::-.t ro::..::..o':" deal mo::·e •,:::..th the 

~e~n circuleted seperctely. 

it i$ importcnt to stress the n~ed for ~evi~g a~ ~verall nrn~~ct c~.E_ 

which ca"1 l:>e s!Jlit into sr:1all~r :>r'.Jj.:cts ::;ere c:;.:;~ble of ::;ati -f:-L<g ·'.!ac!'l 

particular aspect of the :"'Verall co:::cept, i:.-: its own wa-, er:d in its o•·rn 

tine. 

~is lee.ds, by [!'"dual de~relor.r:i2:t of :1ac::. activity, to a strengt!'v:-ni..."15 

of the :~hol-:. 

1. Strent;the!ling the Royal Dru:s :.:<ase.:rch Labor:ltor:r must l:>e 

co!l.siciercd, i,y :;u:;, !Ji1)P a:.1;! u::roo as e .. : .2.,r;.~c:oing_ pr::icess rec:uiring 

sust.:-b-1::i att·~ntion. 

2. ~e technic.=.l out;ut of tr-.e ?.DRL :n'..lst be monitored r.nd 

3. '.I'hc tecl-.nicc:l cf:p.::-.::ili t:' of tr.e ?.D~L must be "'dvr.~ced i-Jy 

4. :1':.e overa::...: tr?inin:; ~r"~r'"'r=.e nu.st talce :>recedence over 

new equipme'lt requir<.?!!le!"ts. 

5. Selr:cted l'!li;r:bers .if Z.=mi.,r st:- ff should oe trained in r.:od:!".'1 

6. ~e concept of l:orizontal cor.::;.unic~ti<?!!., in conjunction dth 

!£.:!:J~c_o_!l!'!?Jnic<tinn should l:e introd:ice1 at j•.mior level, su':lject t'.) 

prnper crmtrnl. 

7. The :r~c.rly :il·!G ";/ork Fl?ns s:-.o•_;l 1 '.J~ 'roken down into p~riods, 

~ither en a quarterly or a monthly ~asis. 

8. Once t:v~ :i£,:~ is ~st£""Jlbl-.r;d, ,.,pcretional pla.,s should. ~P. 

Given to eac:-, division, wit=: tarr,"t d~tes f,,r execution. 
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i:. A c:.ose re::.· tionshi:; to '.Jc :::aint.?.i.ne:i bet".:ecn .:IDd.L ~.!'ld t'.1e 

dif!' ~rc:it e;it:inc·2ri:ng sect:.:ins :lf 3YS. 

:2. 3YS e!'!.gin~crs shcu~d be L"lvitc:i to j~in i~1 the insta:::.~ti~!l 

of t~e Pilot Pl~nt. 

13. ?ri::tz-r:.· ~:~nuf~cturi!:;:, S'.lCh i=;s pl~tfo:::':!s, steps e.rd hoist 

tracks to '.Je undert::-ken by 3Y3 on the I:><> sis of t'.':e Tournaire :ir,.. wi:.,g:::. 

tenance engineers. 

15. ~;aintcn~·--..ce :::roce<lures, as '.'.12':.tioned in the C':'il. Fro~a.":1~.•e do.ted 

25 Au?,Ust 19h3 should be introduced ~nd bproved upon at r~f;'.llr>.r i:itervals. 

16. The i.'1.troduction of ~e: ltl: .~!ld Saf2t"; ~casures ~hould o~ 

fo::owed ur. 'by -:::ie ap;iointme··t of a 3af~t:: Officer. 

:nd Proces.=:.."1€; Co. Ltd. on joint :9robie::ts c: '-1::.r:<eting should ~e ~.l<c'.e 

·.:ithcut dele:-·· The results :Jf his work coul:l. le.:.d to a tecr.nico/cor.:'!'crcial 

observ0d. 

~9. The devel~pment of ~yretr.ru.~ extr~cts as i.'1.secticides for 

use on the home rna~ket st0uld be r~-exnmined t~ determine th2 ~~~o~t 

'DOt,,nt~ .. 3~ of the pyr::t!",rum extr?ct as well as the finished ::_)r1Jd1.ict. 
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JOB DESCRIPTION 

DP/r!EP/80/C03/ll-ol/A/32.l.D 

Che~ist/Technc:ogist for the Production of Pharm~c~utice.ls 

'l\Jelve oonths, ~ith possibility of extension 

As soon a3 possible 

Kathmandu 

To further develop the existing facility for the production of 
plant-derived pharmaceuticals at the Royal Drugs Research 
Laboratory.. 

'lhe expert will assist the Director of the Royn.l Drugs Research 
Iabor~tory to orgnnise the laboratory and Pi.lot Plant facilities 
for the production of phar.:taceuticals from medicinal and 
aranatic plants. More specifically, the expert will be expected 
to: 

1. Assist in the installation of the labor~tory end pilot plnnt 
f~cilities for the production of pharmaceuticals in the 
country; 

2. Supervise the installation of Dnalytical instruI!lentntion 
for the qu~lity assessment of drugs, essenti~l oils nnd 
other phe..rmaceutico.J. products, ruid for biologic~l screening 
procedures; 

3. Organise optimum utilisation of all equipment ~d regular 
maintenance procedures; 

4. Conduct market studies with a view to matching production 
to the actual requirer.ients; 

5. Exercise genero.J. supervision of project activities. 

'lbe expert will also be expected to prepare ~ fin~l report 
setting out the findings of the mission and recommendations 
to the Government on further action which might be taken. 

Qualifications University degre~ in Che~istry, with wide experience in chemical 
technology, particulcrly in the production of phc.rmaceuticals, 
or degree in Mechanicnl or Cheoical F.ngineering with lang 
experience in the production of phc.rmaceuticles from plc.nts, er 
any similar and equivalent qualifications and background experi­
ence; experience in chemical technolagiJ, naturcl product research, 
marketing studies, and sirnilnr work in developing countries e.n 
asset. 

langu~ge English 
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:er. S .. 3. i·.al:!.a 

~-
.. ~ Rajbhandary ~ •. :i. 

Dr. P.::. )..d!:ikari 

~-:r. A.D. Shresth~ 

Dr • ... -v.!t. .1dl:ik:.-.ri 

Dr. K.:t. ~:.ciatya 

~-/~ . ..... S.K. Jos!li 

~!r. A. '3. t."::_Jadhyay 

Dr. P.]. Shti:yo-, 

Dr. 
. ... 
l·~. ,.:;.. 3ista 

~ir. ~r.c. Shrestha 

~\:r. P.: .• She.kya 

·r .. cr- • :~esh ;\.dhikari 

" :·:r. -:;a. Tuladhar 

Dr. ~.P • .'.c~.E"r-JS 

Mrs. Sumitra Vaidya 
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I)irect:-r Gener:i.l 

Se~ior 3cientific Officer 

Senior 3ci~ntifi= ~fficer 

Se:i.ior 3cien:ific '}fficer 

Sci~ntific Of:'icer (Ch."?::iist~r) 

Scientific Officer (Fh2.r.:ircolo37) 

Sci~ntific Of:icer 

3cientific Uffic~r 

Scientific Of:ic~r (:atany) 

:~ssistant 3cien ti fie Cfficer ( Pha~~-c:r) 

Assistant Scientific Cfficer (;:icro'.-;iolcgy) 

Assi:=;tant 3cie11tific Gfficer ( .3ota:w) 

rlSdstznt '".:cienti!"ic dfficer (Pharn1< Cj) 

.~aistn~t 3cient~fic Officer 

Scientific Officer (Phytochemistr1) 

-1 
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.:~01=~ 2est '.:lf th·= fgllows::ips pro -re.mme as sc:-.edul·~d i.'1 ti:e 

tec?-.nical report by Prof. F. 3.?.ncb.::rg L5 being disc·.i~sed 
directly b~t ..... een RDP..L, ~:DP, ~i!DO. 
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A.-: -..:..X IV( A) - -~ 

Short re:r-ort ~:1 conditions of ;:iroject af-1:--r a.r:-ivel of 

pla;.-i for develo!JmG-nt at 3odcvciri. 

J.ecapitulaticn of projact e.ctivity f::Jr be n~riod 15 !'.a.rch t::> 3C 

Septer.iber. Further infor.n~tion on Godcvcri site develo:;:m<:"1t. Di:=cussion 

with lilliO on Fellowships. kference mrde to ~anomic Fi8ld reports and 

a l·!arkatfag mission to 3ombay in July. 

2._December 19~2. 

'Ihe re,ort refers to th~ second visit of Prof. F. Sandberg a'ld 

L'tdic:-.tes prep"'r=-tin!ls made for the ~rriv:;l of t'.".e Fharm:colo:;ist 

Dr. J.P.G. WiEiams. 'The clcflro-r:~e for i•.s. i-I.r-"f. Cordes ii:; sti:i.l awaited 

from ~'.LG, whereas th'? accerytFncc of Dr. Jan Karban "Jy :-:::G, is notified 

to l~·'IDO. 

:he associate e:qicrts' fi;::ld trip to 'dest 6~~~.al is pl-""lned. ~":e11tion 

of the Joint ~<eport - "Strategy Pro:;:o:'al '' 

Dominicus. 

Further comment on develo:!_'.:ment of C-oda.vari site, stud:r tours, 

the l1:C,durai Syr.t:".'.osium and the Jeijing workshop. 

A fir~t attempt at i:i."l-house 1; traL'ling by the 1;rep.:;-rctio•1 of ru1 

"Introduction to Corporate Pl -nni:lr:''• 

Report on s~.fe arriv-"l o! project vehicles o·.i.d :::-~cruitmw~t o! 

driver. 

Initietion of advP.ncc quot1: tions for project Z·rn>/80/044. 

In December :-JtiG signified ~.ccept"-!lce of i•is. M.!!. Cordes ~s 

microbiologist. She 2nd Dr. Karl::;en •rill tcike up their duties i:-1 

Janua?"'J• 
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:regotiaticn f.")r t'.:::: :-irolo!!;C"' ti'1n of t::e _,s.,ociat:: :X7'·:rt/Economi~·ts 

stay L"l Iie·,;al. 

Pressure maintai:t""d on '.EO t" finc>.J.Le t:· . .:: fcl::.owshi"o pro:;rc.-:!?'.r.:e 

alraad~: r.mning late. 

The dr-...ir. ~n t~e Godav<:ri site :-te.s been constructed, '1or!: on the 

sedime!ltetion and decantstion tanl-:s hes stnrted. 

Final Project Docur.,::!!t r:~/<:.O/C44 stt~::iitted to w1>P ru.1d lf..:IDO. 

Records of Field Visits circulated. 

~~-h 19~· 
Consolidded report for the -period 15 l-i.arch 1982 to 31 Decem':ler 

'l.. Anril 19.fil.• 

Gen~ral Account covering meetings between all the Eicperts a;1d 

Dr. Mall? and the Senior Scientific Officers of RDRL. 

Report on p~ogr~ss at God~v~ri, the site havi:1g been visited by 

Dr. ':Jijesek0ra duri!lg hi' stay in lt-thr.l<'Ddu. 

The Thermr-x/Steame.x boiler delivered to God2vari on Z1 :·iarch. 

aeport on ne\·1 constraints imposed by 'J::DP, resulting in ''more..tnrium" 

on equi:Jme11t purches.;s. !U=-a~_n::raisal of lab.;r, to:-y requireme:"ts by all 

experts. 

After lon~ delays, four candidrtes benefitting from the WHO f~llow­

ships !:>cgE>.n their training. 

A new work pro~rnl!Dne pre~crcd for the Associate ZXpcrt, to cov~r 

the present activity of the Pilot Plant. 

8 July 1983..• 

Covering the period 1 April to 30 Jwie 1983 the report leads in to 

the TPR planned for Aurrust, by updating the Phannc.cology activit~.· as well 

as the microbiolog-J and essential oil work. 

Report on discussions with Mr. T.E. 'fyler of the FAO re ~TEP/79/c<Y?• 
C.Ontact establish&d with Hr. a. Axinn, FAO Representt'.tive. 
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?ollowi::i;; -:r::s-::-:"::2ti0n in Jun-: of t:1c P:-oj ::ct Ival:.:.?ti:m C{:··.:o~·t, 

e. Cc!1sclid~ted ?!"ogr~ss 2~:?'.lrt ·.-·~.s dr: wn UP e.t t!":e 8>:d of .Jul~r b time 

:2-.e rei::ort coll~ted aE t!:a infrirmation previously pr11duc~d a:-:d 

pr'1vided a;-to-date i:ifom;;tion e 'Jout the Godaveri pilot plrnt site 

and "::h:; st~ t0 of ;iroj.o:ct ;::i.ctivitics. A list of 3quip."1 ~nt su;:i'Jlied was 

ir.clucled as well as a sc!",edula of instcllation acti .. tities end 1·in situ;' 

Period 3 Aur:::ust/?!? October 1s83. 

R:;::orts to UNIDO were in kt":er for.n dee.ling with snP.cific 

pro~lems ~s they arose. 

A General . .:..ccou.-it w~s presented prior to tl1e CTA Final Report. 

Tr.e E>.ccoWlt covers L-lstitutior. Suildins er.d Problem solving, Com·1cnts 

on e~uipMent 011:d trc:nsfr.:r of ::chnoloe;:r, as well as "in situ;; tr.~ining 

~nd Future proGpects. 

The account also mentions the mistakes m"'de znd the continc;":ncy 

m~asurE..s :o.da':ted t"". deal ·,.;i th special situations. 

l 
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:Ji.c obj ct of t'.1e proj(;ct ''2tr2n.;th-"nin:; t::·~ ~y!'l Dru:;s cte'.:'c:-rch 

labol'':'.t:Jr~:': i:3 to h.:lp t::e :ID:E to f'.\lfill th:) -Jbj·~ctiv.; of ::'.'.G ~'0 .. :c-l 

t;i.at :!e-::i'11 should l;);:c self-."uff::.ci,;:'lt i'.'l essential dr,igs. The yroj :ct 

docur.te"lt was sig'.'led in Dec0r;;~__,r '!'~ ~1. P..lrch2.:oe of phr>rmccolo~r ecui::;m·-:!lt 

cor::-::e:!C:?d L, ~pt0m":l2r 1·?P2 -?.nd a technicsl ex,ert in Fh&r::i~ colo€:' was 

!"ielded in Dece-:':ler 1c82 for a period of 12 '.'!Onths. 

After arri v:-1 the ph.:.>rm= co logy ·~xrert ::iede ai"'! appraisal of the 

situation in RDRL and a numoer of ar0as of potential development were 

identified. During th8 ex;:ert's cc~tinued prese~ce in the labor<tory 

further areas became apparent. Of particulcr imports.nee in any scientific 

drug development programme is the existence of a well orgsnised ~d 

efficient animal house. '!he expert has devoted much of his energ'J to 

e!:!pksizing t:1is point which has been well received. Recoi'!i::iendations 

were m"de tc the Dirgctor of the Labore.tor:: c-nd to t!1e \f.TIDO c·rA a.11d 

m~ny of these su;gestions h<ve been or are bebg incorpor,...tcd into the 

animal house. 'I'he Dirr;ctor Gt..1:.?rd of the De:;ir..rt.-=ient of Eed.icintl 

PL=·i1ts identiffod at :neeti:i:s · .. rith the eX'J~rt a numb?)r of n<"".rticul:.r 

ar:as in '.\lhich it was felt the RDRL should work, ~ccordinzly the axpert 

turned his att::mtion to thr;se arc9.S advising 0n :~rot~cob and technicues 

etc. Considerotion of tr~ining aspect of his job l~d the expert to 

mr:ke a numb::r of recor.m1endetions espi::cially in rel:::-tfonship to the 

libr-"ry "nd a su'f:lstantiPl number of books on pharmacolog-; have ">een 

or will ':>e added to the dc,ertment 's lior:ry. Recomr11(md:-tion.s for 

trci.ining in specific arecs eg. Ph.D. in toxicolor;y h~vc also bc•:'1 me.de. 

a • .. .rork plan for the laborAtory to pursue after their dep.<orture. .:..n 

res~onse to this the phrrr.iacol".>~J expert h?..S prese~t,~d a t:en.~rf'.lised 

flow ch~rt f r the investigation of biological1:r ~ctive me.teriPls 

from biologicel sources et the rese-rch level. 

The nccessi t7 to purchese a gcntr- tor <' •• nd other equipment for the 

anim~l hoi.1se toc:th.::r with certei.11 other fee tors l~d to rsep::iraisal 
f 

of the original equipment list 9nd the su~sti~ution of certain other 

items. 



i-\:·~-~x : .. J.(:~ 
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a. :'he :':'.'.ic:-'.)'Jiolc•·i.cg_::.. '.'S'.'eci:s of ~ha:":':'.'.?ceuti::2::. pr'Jc::.c':s, r'Jf -:::~-:'.r 

!=reduction a~~/~r ·1f t!:~i:- ~e"'r.:.::o~~~-:~ are eq'-.lall:r i::1ro: .. "::::~ as 
the c:--:emic,;-~ ~--~ pi":~rsic~·~- ~:i~ects. ·~e !nii:~o~j_,:'lo.::-j_cal f ci:.2.t:" 
· ·it~1ii1. :-\D:tl cc.~ r:~Cer a va::.i.: .. 1)J.e C'~n:!"":i.~i...ition tc t!:e ~!'"~~:~c"t 

:!eT~~n~me~t activities of J.D~~L ~nd quc!:.::.t"".,.. C·..,w:-::roJ.. ::>f t:-:e p~r;~_'..lc­

ti.J:: of ~harmcSc;utica:!.s, -:r:·:i tr.~r:··_1g~ .. t~~ese acti":ities '.-ii:::.. ':::r:ome 
:::n:::-e c;ti2-ized ::::d ~etter ir.t~grr ted. i:ltc t!:e bsti :·.lt:'..o'1a= fr· ::'le­
·,mrk. 

t. C'".:nc2~i:l[. :~~-? ~r·:dt.:ct d--:-"re:.:>--:~~-~: ac4:iv~tia.s Jf ?~·4~.I. co~~t~:.·J~t::..o::.s 

fro:71 ~icrobiol·=>.s:r c<':'u:.i !~.e :--endered t~ ":l":e f()::: c··:i:1tr st:.b.j~c":.s: 

i:1 st2~il:'.. t~- ::;t1..:.:ies: t:-.:ting f:ir st ~=-i~.i t:· '.)r 
r<J~L-;t,nce to ::icro:;i.:il ::::--;··t:1 in t'.-.".: deter:::in.:-,tio·: 
cf o:it:'..:num for.':lu:.ation, t:-.~ '.::Ost ~·-;i:~'.Jle c:::nti;5.:1e:-, 
t::e opti..~u'..1 st':"'!"~ ~·e ccnC.i tior:.s e::.~ t~~e s!-elf-lifa. 

c~ntr0l procedures !~:- t~e fin&: ~rod~ction. 

:'l'J.~ :::ertici~.:>tio:i of th.:; r.!ic:-obioloF,_"ictl le.:,c:-c-t·'.11"'! ir.. stc-:1d~ r­
-:.~:..ze.ti -:J~ c·:1q:d 2.:~r: ~c~· st --rt tf .. i:--· fi.:--ce:. yec.r. 

;~ ;;'.tide:..ine L:; ·;iven f0r t::e :ieveJ...')pt:ie'"t of :::icrobologic.::-1 
control prccedu~es. 

c. Cor.ce:--::in~ t:--.. c :.:r1c.:.it:r c-:!l~rol of ~:-_.; :-J ..... ~uf =t:l:.~e cf ::·h:-~J. C-?:.r:tc-:i_.~, 

tr.e f::llo'·:i:1~ co~:tri'.Jl.1tions are i::ien-:ificd: 

rr:ic:::-obiolo::i-:al -:1'.lntro:.. of re: .. r r:ta.teri- ls, :na 
prad::ct5, ·.-;ater su:o~ly, --:mvironr.ir:nt 3l11 p2.cke£e 
me.t3ri:-:::!.s; 

c0ntrol of sa~itPtion pr~ctices; 

prcpa€~tion of hygienical attitudes. 

d. It is expect.:;d th· .. t the sectirm will have t"I handle r!:uch r.!l)re 
sampl2s in tr.e future. Some meesures h~v~ t" be talcen in a;1ti­
cip<> t ion, of ·,rr.ich imr,1ediately ne"ded.: 

a const£~t anc adequate electrical sup~ly. 
a more specious housi~g. 
a good sup~ly of smaller items at the oench. 
the installPtion 0f a11 au-:ocla11i;; with higt:~r ca"?Jacity. 

-1 
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e. ~e ~&ti-:od.olo--:r c::.rrently i::. ~_.~e h:.s ·)e~~ re"!'rised. ~ .. s f~..r ?S ~os::ible. 
!t i2 ::t:-or..;;l:; ?:ivi?t:d to fol::..-:)w p!:"-~~ca:io·2i:;..l or st.'.'rd rd. :::-,':'.<od::o 
for tests/analysis .:if :-!-'.a:r:~~c~ut:.ca::.. :;r'.>"ucts. 

·The ~'...l?li.t:· of t!'-.e a.'1.c..1:-.. sis ~8sul~s !:~s to 11~~ ·.tiven r.r...:.ch et~e!'ltion. 
:.~ =>read li:ies t::.is c0nce"Ct is .~~lrti=-i~d and sp )C~_fied. 

f. Prep<:.r.: tor::r -_.!ork h2.s been :!one for tr.·~ e:=ta~lis=-..~e:-it o! -:l:".-:: cu.lti­
vction of axenic ..:::.t££!'J:;;~ 2;;_t_o_l.~t':;i_c2, t:::: c.:.'J.:;e or~~:-iisr.: a: 
ar:oeoic d·.·:'en ter:·, to erte~d t':e sc!"e'?~in~ of !Jlent e::-':;r?cts f·:Jr 
a·1tii.,sentric acti•r:t:.-. L'ue t; the late arrivtl of the indi~~m­
s~'1le !:leteri· • .. s ::-21d non-av<-ile'.:ii:it:.· ryf 3l"'O:?"a t'."'.e actual cultiv::tion 
could n-::t be bi tiatP.d. ;.~ethr;dolosies c.-:d r:tedi£'. fornulations • .. nre 
'Orovided try th'? .$ection. 

g. The scree:1b.:;: !Jrot;r"'::!r.9 could be stre;:~t~aned i);<r the follo·· 1i!'lg 
measures: 

a centralised record keening; 
the establishment of a data ba.'lk; 
the fonninc of a formal rese~rc~;, group for this activit7·; 
the screening of a hi~her n~~~~r of ~la!'lts followed by 
a further testing of tn~ active pl~nt parts. 

'Th.e centralised record kee:>ing has been discm:sed a-.d was a;:recd 
upon as well es its computerisatio~. 

A guidcli:le for the follow-up testin~ of 2.ctive pl:-nt "'._)::rts is 

presented. 

h. R~cord kee;:,Li.g wc.s fou.'1d i."'ladequat·~· ::-.~ r.iicro'Jiolor;ical section 
should have reco!"ds for methodolog'J, "a".!plcs, results ')f ar.alysis, 
equi~me:: t, ~edia, reagents, etc.. ;. 0uideline for the e~tz. ;:::._::_shr.ient 
of a labor~.tor-; r.m.nue.l end models for for:ns are prese:'lted. 

i. The ::>utfit of the sectfon is ::iocernized ~nd ext1:nded; a..-i air­
condi tioner was inste ::..led; t!:e liOr:;iry is ~:'lrichcd ·,ri th li t~r: ~ure 
on micrf")"Jiolai:;'J ar.d its ap:c~ic~tio-:is. 
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Ana:•:siz/:;.ua:ity Contro:::.. 

.L::e basis of this reFort i2 co:i.cened ·.·itr. tr:.~ ~-SF:cts of tl-'.e 

instrU':lental equipr.:e ··t at the :illrtL, 'Jri.ngi:nc it up t·::i a _:iositi:m '.-:here 

the instrur:ent~ti-Jn •:!·~ets :::oc'}rn ra:pi.rer.ients f0r a rese rcr. la?·1::st('r-;. 

further.:iore, the scttinG up of a ':!orking ;::ro;:::rCT"r.e for the scre'}n~; of 

plant :::aterial selected for i:ive.:::tig·-tion ·110.s of i!:!port· :'!CC e.nd is to 

be cor.tinu=d in '::he ccr.:ir.e ye2rs. 

:!le conditions in :ie:_:i:-1 <>.re favoura0le for the st<.rti!':.~ up of 

s::all-sc::i.l:: ,roductio~ of pl<:-nt !iroducts. :io•1ever, ri;orous stc~:.dcrd. 

r.:et!'lods for the control of t:1e 9roducts must ~ dev.-01-2.:':,.ei a..-:d ~~e_c! 

if these prrducts are to achieve o~rket success. A ~'.IDO eX'?ert in 

eccnor::ic r:ial')I?inf !12s st,·ri;ed a sur..-ey of :-rc_·al and r.is investic2'tion 

will naturally be t!1e oasis for t'.-:e i:"Jlents selected for cultivftion or 

coll~ction. !-f.o,·1ever it is ':':'.y opinion th.:;t :ID:.:U. sl':.ould carry on ·-r~th 
• 

t:-,e 1,;ol' ~ction of the essential plE>nts from a~.: over :·e~a::. to es"';c>')lish 

a ::e~alese stc...'1d:>rds (i.e. Cortex GrE'.r.ati) no·· th-t t!-,e necessar-J 

i.'l.stru.'!12"t3ticn for phytrich~mical ·,rnrk fr present. ~.o•-1ever ric:1 t~.e 

flora of :·:e,...al '.":<':' r;e, tr.e arount of ··rf"lrk necessar-· to O?stai:l ish proper 

local standerds must not be underestimated. 

The biological de;:?rtme:-·ts of t: e :ID?.L are the ·-reakest and mo:-:t 

in need of future strengtheni.'l.g. Theref0re s~me of t::.e inctru.-:: ')nts 

ha.ve 'Jeen cha.sen deli!Jerstely to ena'.ile the chemical de:::~ rtments 

eitter to rrovide the seetion of phar.::acology ·.·itr. ~urified extr<cts 

or ;'pure'; compowids - or to an;-lyse more thor0ugr.l:r s..;:y extr;,•t s~1owing 

positive pharrnccolo~·ical effects. 

!'o replcce i.':lported pha~::::ceutice.l products ·d.th indigenous drugs 

reqaires e;:te~1sive phr.~· ceutica:i../nhcirr?'P.colo~ical testinr; · rit!'-.,,ut whi•h 

:'lo success ca·' 2.!. wil:i. 'Je achieved. It is t'.-.erefore stre:.sed tr . .::,t the 

developr.ient <>:rid ~r'J~:uction of r.'!edici:rn based an indigenous mc-t~r::_e.l 

is a lon~ and tedious pr ... cess. RDRL ?eing tr.g ke~· laonr.'tory in this, 

t'.ie? developr.ie:·t in ~::;~al ce::-t;::inl:r will n"0d lon;: tem su---.ort to 

ac!".ieve t:ie goals s.;t by 
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ot!!er uni v•:·rsi ti2s concer~eC. '·-i_ t!". :::-asetroh ir.. :_:i:ytcch.emi:0 tr;. Such 

:0 ~na":ile :Ie":'.)al to enter tte ::?c:::-1-:e·t of ?erfW!ler:-,· ::!:er::ic;1ls a 

!llll!i!.:er of essential oils are investi,.-,..ted. :'otal oil5 or 'c~.rts:. 

th;:reof !'!'ay be successful ~r'Jducts for :·~e-al b t~.a f'..l.':U!"e. ·The 

progrE~'7'.r.:ed harvestinc; - di3t:illation ar:.d ana:.ysis :)·0;ing done at present 

will be car:::-ied rm into 19;~5 a'!'ld stoull provide ~nL ··;i ~:: necessary r.ata 

for product evaluFtion. ~is pro:;r!.'.!!?:?!<! will !:le exte:ided to otter 

plants containing essential oils. I."l~trurn~:·btion and r:'.e:thods for 

essenticl oil control have jeen estaclished, essenti~l vil st~nd~rds 

ha7e been set and a gcod stzrt in ~he ficJd of essential oil evaluation 

achieved. 

In the fie:.d of pharo!'ccutic.:-1 dru;g cont:::-ol the instrr.e·1te.tion 

provided should b.: sufficient for efficie!'!t co::itr..,:, 1".nw~ver, post­

gr~c!u.ote ex,~rience from ot:-:er drut contr.".'l l<''.;or:-t:Jrics is u:-ge0tly 

strr;ngly reconwended 1'::c.::".1se tl".e concept of st_-t') dr-:.~f' control de;icncs 

upon intr;rn~tio~el coo~e~~tion if it is to ~e of any use to t~e cour.try 

in which it is ap;lied. It is therefore: n· ccsec:.r;r =.:1c'. rC?cor.ir.wnded thc=t 

regional coop1?r2tion '::>et·.;e~n ::e::·al :ind 3ri Lv:.i::a, 3hutcin, 3anglc-.desh, India, 

3ur.::r-, 'Ihail2nd, r-.alaysia is esta";lisr.ed on a continuous ~asis. 'This 

cooperction does not only concern tr.e ""S'l1ect of dr1r, qu;cli.t~,· control, 

but should also include the ests'Jlishme!!t of small ::ie:-ufecturin~ units 

ryased on indi~enous pl9nt material. 

Concern is c;i ~ren to the necC?ssi t;r of hevinr-.: a r~gula:.: sun~ly of 

chemicc-ls, vector g~ses a~d a const~nt supT'ly of electric~.ty •·iithout 

• .,.l':ich the work being done will turn out to 'Je extremely inefficie11t. 

The resular m~etinGs of st~ff (eY.ery w~ek) which are initiated to 

discuss probler.is occurred •·Fill furt!"l~r strencthen the cooperc-tion. 

It is the opinion of th~ er.Jert that !mRL h~s been consider&~ly 

stren6thened due to t'.1t;; input o!" instI".:mentc:-tion a:"'ld to the disc11ssions 

with P.DRL's officers on th~ plnminr; of rese"'rch acti•Tity. As pointed 
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h~s b~e~ c.:rris :! cut. 
'.'.'!~a.'1.S of ::PLC st<=!'"t;d 
1l;:; read·· in Dcc~'.""!:i:Jr. 
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2. 2::;--...:.l:-r ~Jatc!: ::o!"!.tr~=- 'J: =-~~')!lf.::"~S~ Jil, Fa2.n~r:;sa ci:!. 
Ci ':rcnella oil (pro~•J.c~ri :Jy t!".·:: e:~-- ri:r.··-tai. fams) '.".a7e st: ::.·t.-.d 
in Ju!:.r &'1.d will ~J~ c-J::t:.nu~d lmtil n..!:<t y-:-;G.r. 

~)· A nur::be:r of 1'!'l.o::·.• 1• es.:.:::t:.' 2. ::ii2.3 2'-7. in:l•.~-=nou.; :pl<:"\ts r.c:.•re '.~ee~ 
ar..alysed e:n':' ii""c·..zs.~ed. -.:r.-~-:e a~s:...y~is are staz1dardized f :r 
co!!:pe:.ri.son .. ,:_ t!'. oils o>Jt.:.:.n.::d fro~ Zurop-:an cor.::;:o-nic.s. 

£:.. fk:gul~r •>nd ~t~·nd::'.rdiz..::d Lrp.;ne: analy:-is of a:ny es'.":e:1tL-l oil 
disti::.l~d in .:W"1L r,·ve .sb:-t:d :;i;:d :•ill ~·J continu·.d. 

'.#!.:.~kly c:c:.::?:it:.fic '.'.'!;_ti~1;s ini':i::td --:i.t?1 :oc.;l 5t2.ff st;:-r-t:j 
in .;u:;.y :o:-id '.1.F.ve 'oe~:1 continu·~d ~n a regul?r basis. 

::O:::i'ut .~r : ili:1G o ~ .~_l:. .::._1a::; .. t~es 
; 7c;_:1cl:.t·· c~nt~oJ.. '' 1:~-..~ :..- .st :i'fre 
new &..."!.:::yses i~ .;t?1.!"~ d~ne. 

c· ~~rie1 o~t ~:r t!".e s.'.:c:ion 
~r.:.-.rs st-rte.~. 

7. 'Irzining of locc.l st::-ff i:: :h-2 ~se 0: ::PLC instrur.ie!'lt~tion f'.:!r 
:ir.iG c.·mtrol is bt:ini:: done. 

I. 
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cultivation cu1.d coll&ction as~cts, national a:.1d :intern;;tional 

Mrket c~cteristies 1111d the situAtif)ft with re«ard to he_.ltll 

car~ and d!"'..:g sup··ly L"l t~:: COtA..."ltry. 

c. As f:=r as the agronomic asp~cts are conc~:::-n-:;d, t;:a :.kc~_sion of 

::NG/:-r to sat uu a c::imna":'T f~r C·'j!::!'crci:i:!. e:ic-- ::oi ~~tion of the 

settini u~ a corr.pr~!:ensi ye a.:d p!'·~fesdonal .::xte!:.sion 
'?ro:-r'3.,.~:e f:;:· cul <:i·n ti0!: o:-· priTa:e f:=~ers. 

re-defining tl-:e role~ 0f t:r:.e de:;:· rt::ental !':.e~")al f?.~S 
as su;-~orting a~e~ts to ':!:e com:"":•;-ri:ia:ization p:.. .. ogr::n1?:e. 

P.J!"ethrur.? 

?w?u1.-1olfis. se!'!>enti..71a 

Citronella 

- I.er.iongr=.ss 

Pa.L-r:e.rc~a 

i-:enth&. ~rv-:r:sis 

Although a ·r~ri·Tty of ruethod.::: hsd to i;e '.lsed :md t::~ estimate 

of cult iv.:: tion c::sts and :•ielcls c1rnld not be :,ased on lonr,-~ ;rm 

in-situ ,,i,:;;e:r·1atinns (for Sl)r.:c ".ll~nts t!v: gr0•.·th c;rcl.~ i: four 

yc-·rs), t:1c st-.'.di.es cal'\ /rovidc infor-.'.ttion reg-ar:iin"' th~ most 

irnPortant c~st comPoner.ts anc could be hGlnful in the selection 

of ai: ar.prcpri~te prnducti()n-pPckage and in setting farm gi;te 

prices for pri'lcte ~r~wers. 
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g. Althoug!-1 it •-1as intended to prc~.-;r.:: a fes.s:'..':lili t:: sttd7 for larse 

~ducti::m :md Proce2dng Cor.:pc·::ly, tr.is eo~dd !1.ot bs- ion':· due t~ 

insufficient T.a:-k::t in!'o!""'!"'tion. It is envi3age:i th~t s1.ich a 

study C2...'l be m:-de after ~pprozi!?:etely one y>::r, w:ien :::ore infomec-

ti~n is availa':lle. This ~c'ti vi t:r •;rould ths::l f:::.11 undzr the scope 

of the ;'EPPO/C44 project. 

l 
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cc;~ 59 

oc3.S61 

oc;:?2 
0036ti3 

0036~4 

or:~6·~5 

oc3s~s 

co3fr~3 

0036<19 
004.".,71 

--o-

.Su: -:i -

---
~:.'... 

'.ic-t::!rs -~-oci:-te (.?) Ltd., 
Si::gc:?o:-e 

U:"'3 Produktc.::- . ,., ,,,.., ' .Sweden 

LK3 Frocuktcr i\3, Sweden 

In"::;;rscti•:-e :.;icr:>···u-c, US •• 

Vo tr 'x ?tc. Lt.:., Si.rt~<::ior~ 

P~rson~l Com~u~cr, ~1( 

.t>.r.!r.ilgrtr='tcd 5u-:oli ~rs, L"-!dia. 

Sy~-::::-:-Vcrlai; Gmb:i, ·J3 .. 

:·;icroco::iputi:i•; F. ::.·i·~dical,; 

G:: .mic U.'ld Fil~ .:r .iG 

3AC ~,)r DicY:L"'.SOn .:v' 
.L:l<: ;:.~t~::;rhmds. 

:·~1i•:.:.s enc. str;~ 
~:iC:'Ot:J:':':e 

.......... _ 
-·-· 

: iisc-:.2.::.c:..:i.:: ::;u.: ~-'.ic::-~:::. ")::.. '):::· 
Gqt!ipt::(::!tS 

l'u~c racks for aJove 

Cor.1put~r softw~.re 

.::om:~utcr so!twara 

Joo ks 
.• Ir 
-00 .• S 

Zm~r~·..;nc::- .··c f'r1 ·:;~ ~;u::;- ... ly 
units 

Ji.1.:c-:'~, -::'rptic :::;e ;ist 
~=~trrct 

M·)rC'' D?r.:ist•:.dt, '.-i:::st G'"rmc:-:y :•ru:,cl'.~" ,~cuipr: ~"1t rJr 
c:lrom.~tosro.phy 

:·aL:s ( fodi<' ) Ltc:. , :;~di'.-. 

A. lic· lknk~1:p, tJl( 

::.~ 3cie:ice, ·;x 

C.":1; ·r: i'.icr,•.·mrr::, USA 

Vidox, Il1c., USA 

Chror:ipr:.ck ?cderland 3V, 
':be .:eth~rla."lds. 

:;nton Roy 

·/c.t€rs Assoc-ir.tes (P) -:td., 
Si:1~a,;ore 

i·;isc(;llanGous la':>o~ :.tory 
equium::.nts 

'Jut veszels 

Cor;;put~r zo!t·..:cre 

Comput~r .,..,ft·.r2.~o 

SP.rn9ling vir ln n.."ld caps 

Diode :.5~c~~':)l •r ( .:l;;ctronic 
spar~parts) · 

-1 

I 



-

:. __ .:::c~ ... i--t:.---~-: 
~----- * - ... - • ---- ·---·-----..--.-

(X;c.'.'S6 

. . . .... ,. -~,.. ~·-
·- . .i.&.- .._ ...... _, 

ti:::.t:.rs As::".lci<. t-:s ( P) :.td., 
3i::p.p('l:-e - .. ... 1.,.:: ):: ... , 

The Discount Soft.,2re Group, 
:rs;,. 

Iocel Pt:rcha.se -------

Ad<'r>tors for 
i?O :.l ~ . .':'Ji'.::::. t 

~!i~ti::. -ti)~ 

... .. 2alaju Ycni:rc· Sh~l--=., 
:C..laju, K.:t'.'.i.,~_,ndu. 

_:::_,.x.i.."'lit:.":I sb::'.lts - 1:~ 5~2ets 

~nci.:i:.-:·r t~'J:"" - 1 

2. :·:ere~ ,ti.le· :.'racers, 
'.·cw ~1o< d, Kc.t:-.::;c~du. 

!:~n.win~ :o~ ::-~,1·~~·:l:~ 
Trollc:: ( w~:.oel-::d r,· .. cl·:) - "! 

~.a·J·:iit c: :_::.Is; Pa;1s; s"J~r·· 11~~:-:or::s :.01 .. c:i_~~s. 

::~(:Vl:"it 1?r - i 
Tloltr :-~ St£...Jili.z::r~ 

Aircondi tion._ r - 1 
3 

"-lhi tt: ::>o~r1s 

So :"t boe.rd - i 

3. Kathr.e·;,du Thr:1iturc Works ',;looden supTJort:; f'Jr g:::-.s c:<!.inc·.;rs - 4 
6 ~e..[;IJr zc.~.r' r.r:thc.s::du. 

4. l'ripurH ~r-'. C'?rS 1 
Filins ca'.~in'"- t - ~ 

Jag Jt.zc.~.r, K.at~1..~:..:1du. 

5. Life Sci·:mcc ,'.,.s:;oci:-tcs, Disket';c - 1 
: :': '"iork, 03.\. 

6. :-!indust:::1 Dchydr:-·te:d, 
:i:!ldi: .• 

Dchydr'.:t<ld c•lJ.turc media. 

-1 
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PkOGH'.Mr-ii~ /\ND PHOGR~;:·;.~ CH;.~T Pi lot Plc.:nt: God11vuri - re:.>chedull~d :;;tarting 15 hugu:;t 1•jP.3 

f 
~:·:1:1~::~~~~-~k_~~--- ~i~~~ -f ·s I s.~jbc~ ~": Dec r.;, Fu~rif ro: y;;.-l s!" f ~'! 1 :f.•ll.pJcllii:' !t~ llp..c :-J!c"f ~~"-~,,~~========== 

I~'"" I ==I I I I I I ' 
>k<rk-out site , Act. _ . -··I --~- -~- ____ I_ ·---!-- , _ -- I 

1 -------------·------t-~~-~:-t· ---f--- -- -- __ l. .... -- -- --- -·-- ·-- --·- --- --·l·-···-- -1·-! 
~ 'Plan =:.:;;; :::::. === I ' • 

t -~~- -~-0-~~~~-:~--1'-A~-:~-f---+' -- - --- ::- -1-· --- -·-!·--- -- -·- --- .. __ , -.. -·-·--- ~-·--! 
Er W (Ex ) Plan --- - I ' 

l 
.. :~-t- .. ~-lls -~ ---··+A~_t_·_ 1 -- _ _ _ .. --+-· ·--·- _ ·t' _ -- ·-t' ····· _ -- _ --·· ·- ~··· I I Plnn 1 :;;=: ~= J 1 

-~~--}~~.~h:·-··----·---·-.-~~-t_. ___ ' - _J__ L _ _i. __ --- -~---··-·· -- ····- l 
. f 1'f'hm brt..·c t roo Act. 

l~t:·c·t· _w:~l-ls _<_I:t.~)···-- -~c.~ ... l__J__... __ ._~-- ' 
lcnmnlet.P. huildinll' !~] 

.ct. t----- .. --·----·-··--- .... _ -- .. - 4--r-·-r-·t++· __. ... --1"···--'---1----"'---... -Phln - · - · -- · ---
' InstDll equipment 11 t I +--- -··- ---~i I ' · 

IC • ' I ----- --------j-···-- --- I ---1- ·-- ·-·- - - . --t-- I I -~-
Final ( Tournaire) Plan I ="::;: 

' chec!<:-up Act. I i 

c~~"-~-;~~ lo;-- -;~- ·- I I t11-r--11-r:;;=_. __ ~- .~__._.--1-
P1;:.nt Ect. -----·----------------- ----·- - - ·--i----! I ~--t--+-·-ri--+··-;·-·t-1- 1 1 

S Plan I r I I J ---·-· .. - --- --- -
tl·rt tip Act. j 
----··· -- ---- -- J ,• .I ..I .I I l l ---L..- I 1.--~ 

Note: Actuals to be filled in by RDHL upon completion of work • 
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