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Summarv: Recommendations 

1. While the present pro jer.t tcrminrilcr. on l1arch ,, , 1°'.)1, mmr 5hould 

work out a mechnnism for providin~ an :mnu:d ,.~rr1nt r,f 11,:,s. ?5,000.00 

to RDHL for some years to meet its im~~rlen re~uircm~nts of sparepart~, 

chemical reagents and some expert anvir.e or consultation from ?broa~. 

This is important in view of the financiTll strinp:ency of H.1-1.G. for 

foreign exchange (and the p~sition is not likely l0 imprnve for a few 

years), and for a Laboratory like RDRL some foreign exch~mge for spare

parts etc. is necess;iry to nm the alread~.· installed eriuipm1?nt, <ind 

UNDP would like to see it working. This was Ap:reed in principle in the 

1989 October T.P.R. meeting. 

2. Financial support for small Boiler for Pilot Plant at Godavari 

In view of the difficult availability E'nd high cost of diesel oil it 

has become uneconomic to run the existing boiler et Godavari Pilot Plant 

(Capacity 1.500 Kg/hr) unless all the equipm~nts are in use. It has, 

therefore, become necessary to have a smaller boiler of 300 kg. capacit7 

also when only a few equipm1?nts are in use, for which ;:i one time gran•. 

of USS. 10,000.00 may kin~ly be made. 

3. The experts for ~chnolofcy" training and instruments Maintenance Workshop 

have been identified a~d the former also approved both hy RDRL And UNIDO, 

Vienna and the CV of the latter has also been sent to Vienna for 

concurrence. As the formalities t~ field these expert6 may not be 

completed by 31st March while the funds are available, the actunl 

activity may be allowed to be carried even ~fter March 31. 

4. The service of Hr. G.H. Malla, Asst. Officer of this FrojP.ct may be 

continued till September 30, 1991 so th::it he could h'!lp in windinr; up 

the activities of the project, and alRo be a link to report to U11DP on 

some of the continuing activities of the project. 

5. The links of RDRL with other institutions nnd orgRnir.ationr., ROVernment 

depattments And private industry which arc involved in drawin~ netionAl 

plAns or utilization vf technology shoulrl be stren~then~d. Amongst 

other 11eaeures the RORI. should hl'lve the following AdVif;ory bodies and 

Co-ordination Committees: 

(a) Scientific Advisory Board, with repres•ntatives of Ministries of 

Industry, Health & Planning, Royal Drugs Ltd., Tribhuvan University {T.U.), 

RonAst and Pri•ate i~duetry. 
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(b) Co-ordination Conlllittees with RDL, HPFCL, !;DVK and NPpnl Hosin f< 

Terpentine Ltd group should be continued anci nlso cxtenrlerl to other 

industries includinr. those of the private sector. 

(c) Users Committees for Annlytical Service::; 11nd Pilot l'lon l facilities 

con~isting of representatives of all User!; includinr: of Private Sector 

should be established. 

6. H.H.G. 's support to RORI. shoulci be enhanced particularly for itl'> 

Library and to provirle some additio~al cruci~l po~l~. 
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A. .Background 

There is a speciRl importance of plant re!>ourceR in Hepal both for 

providing drugs for health care delivery system nnd for industrial develormerat. 

In recognition of this importance 11.H.G. estnbli~hed the Roynl Drug ~Aenrch 

Laboratory (RDRL) of the Dept. of Forestry &- Plruit Research in the Hinietry 

of Forests .. & Soil Conservation in 1964 to meet the following aims and 

objectives: 

1. Denlorment of new drugn from plant!'>. 

?. Development of technolocy for production of l"lant rrorlur.ts. 

3. Developing standard!5 tlr.d cnrrying out qm1lity control Rnnlysic of drugs 

and allied materials for the Depnrtment of JJrur. J\rl'llini~trat.i.on of Nepal. 

4. Providing technical r.uidance for estnbli~hinp; rirur, inri•1rd:ri es in Nepnl. 

5. Assisting in the bPtter utilization of flyurvedir. drur,r.. 

In view of thP. central !'<>sition heJrl hy Hlll{L in the develorment and 

transfer of technology for production of plnnt-deriverl phannaceuticnls 

and other economic prorluctR, And cop:insFlnt of UNIOO•s f11st developinr, 

programmes in promoting the industrial utili7.ntion of pl"nt resources in 

developing countries, UNDF cnlled upon H.11.G. in early 1983 to execute a 

project with UNIDO principAlly for inntitutionnl strenr,theniny, of RDRL to 

enhance its R & D capability to enAble it to: 

1. Promote industrial production in Nepnl by developing technolor..v for products 

of established economic value based on plants AVAilahle hy spontAneous 

growth or by cultivation. 

2. Screening the flora of Nepal for biolor,icnl ~ctivity "nd fnr P.RRenlial oil 

content systematically. 

3. Promote the utilization of Ayurvedic dru~R. 

4. Develop drugs formulations bnsed nn A:vurve<fic drup::o: fnr ur.P. in modern 

medicine. 

5. Perform quality aRsurnnce tentinr. uninr, ~orlrrn instrumPntnl AnAlyRi~ A~ nn 

aid to industries. 
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B. Lnmediate ObjP.ctives 

Accordingly, the project's immediate objectives were to: 

1. Enhance the R & D and pilot plant ~roduction capabi!ity of RDRL 

for processing of plants. 

2. Develop production technology for products of ei:;tablished 

economic value. 

3. Develop mode!"llised methods of production And qu~lity control 

standards for Aanvedic drugs particularly for those that are used in the 

primary.health.care.progr8JllJlles. 

4. Develop fonnulations based on Ayurvedic drur,s for use in modern 

therapeutics. 

5. Sere.en plants r.rowing in Nepal for essential oil content. 

6. Carry out biological screening of plants collected from different 

parts of Nepal for development of new drugs. 

7. Strengthen the analytical facilities to enable RDRL to serve 

more effectively as the public Pnalyst laboratory for industry for herbs 

and related products and for quality control testing for Drug Administration 

in Nepal. 

8. Carry out economic mapping of plnnts of i..'11port.rinc<> '-lvnilable· in Nepnl 

which have established economic value. 

9. F.stablish greater co-ordinAtion of activities of RDRI. with other 

institutions which could utilize its technological outputs. 

UNDP/UNIDO provided the following assistance to achieve these objr.ctives: 

1. Pilot plant equipment at Godavari Campus. 

2. Analytical and other equipment in the laboratory at Thapatha1i. 

3. Experts and Consultants. 

4. Study tours for senior staff members. 

5. Training/fellowship for junior Rtaff members. 

6. Support for Training Wor~shops. 

The project was approved by UNDP/UNIDO in December , 1981, and executed 

frOll 1983 - 1989. The TPR held on August 1, 1988 & 1989, while accepting 

the technical .report, recommended post-investment support of the project 
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to help consolidate the gains made in the project. These recommendations 

have been implemented and the project now tenninates on March 31, 1991. 

A technical review of the projec~ from its inception was carried out 

in 1988 and a detailed account of the technical achievements of the project 

presented to the :.a.'pR on kgust 11 1988 (see DP/ID/Ser.A/1151, February 10, 

1981, pages 191) and thereafter in the Terminal ReJiort of November 1989. 

The technical progress made since then has been presented in the ''Final 

Technical Report" of the National Project Dir<?ctor. This report, therefore, 

describes only the technical achievements for the year 1990 briefly, and 

for a detailed account of the technical a~hievement/hard outputs of the 

project, the above three reports may be consulted. This report on the 

other hand highlights the technological status achieved by RDRL as a result 

of the inputs provided by this project, and the role that it could play to 

pranote the exploitation of the plant resources/wealth of Nepal.which is 

more germane in •terms of fulfillment of the development objectives.of the 

project. A number of suggescions and recommendation have been made which 

in the opinion of the consultant would help RDRL fulfill this role more 

effectively. Some of these suggestions were also made in the Technical 

Report of October 1989, and are considered important enough to bear 

repetition. 

c. Present Technological Status of RDRL 

I. R & D capabilities 

1. Phyto-chemistry 

The phytochemical and cognate spectroscopic and analytical facilities 

and expertise are well developed, particularly for essentiRl oils and 

alkaloids. 

2. ~ality Control Analysis 

The drugs and essential oil quality control testinr, capability of the 

RDRL has been considerably enhanced, and it is serving effectively ae a 

Quality Control laboratory for Drug Administration and Public Analyst 

laboratory for public & private chemical industries. 
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3• Pharmacological 1'est ing 

;.. ~tart has been marle in estnbli~ltin~ primRry biological screening 

facilities by setting up cardiovnscular r.creening, Anti-tnpe worm testing 

and anti-fertility (anti inplnntation) ter.tinr;. A nucJPus of an anim11l 

house has been eRtablished for this purpor-r. 

4. Collection of Plants 

A core staff has been trained for plant collection, identification 

and economic mapping. Sy.!<;tematic collection of planti:: from different 

regions of Nepal and their ~creening fnr ei:;senti'"11 oil contPnt Md 

biological activities mentioned in (3) above ir- hf'inr: cnrricd out. 

5. Pilot Plant laboratory nt Godavnri provirlf>s f'XcellPnt feciJiticr. for 

processinr, of medicil"'.al anri ;iromaUc plantR up to capRcity of 1000lit. 

The units available include multipurro!>P. extr~ctor, percolators, riistillation 

stills, react0no;, liquiri-1 ir~ui ri extrPc l:or, nnd ~rr?y {ir_v .. r, :mri cnn he uor;f'd 

for upscalin~ and al!'io for RP.mi-cofTl•l'l~rr.ild ~cn1f' prorluction. 

6. Phannaceutical Formulation f'f!ction 

The Formulation Section has r,ood foci J iti eR for tableting, cApsule 

filling, ointments and syrupl'i and tins p:oori expcrti;.e for dP.vP.lopmcnt of 

new formulations. 

7. Glass Blowins Section and Instrument Maintenance Section are valuarlr 

infra-structure support faci1i ties ei::tebli,;heri. 

II. Organisational Structure 

The staff of RORI, ha::; heen reorganfoed into de~cipline oriP.nted 

sections, with proper delineRtion of a11thority i responRibility, which 

should lead to greater Etcco1mt11hility. 

III. Project Based Operation of H & U Work of HDHL 

With a view to Gharpen the mul lirlPRCiplin;iry focur. of I{ 11... I> work, to 

make optimal uRe of th<? nv~dlnble rer.011rcPr. nnrl r.cit>nti fie staff Md to 

time-schedule the work, project bt1serl worki.n,,. hnr. her-n introdu~Pr: by Rr>HJ. 

for its research st. devP.lonment work. Jo:llch projPr.t h'lR n Tn~k For~ee, 

drawing in scientists from different dPRcjrline~ with n GonvP.ner. 1~e TBsk 
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Forces when required to review & monitor the progre~s of the work nnd pl~n 

future work. All the project group conveners form the Frojcct Evnluation Cell 

with D-G as the Chairman which mef'ts :lt freriuent intf'rvrdr; to review and 

monitor the entire work of hDtiL, And :Jl:=:o to ApprovP cin:v nelo! project to be 

started. 

IV. Technology Transfer Arrangements 

As industry would be the m~in mPnium in uti li~inr: :mt! commercialising 

the technolor:ies df'veloperl h,• RDRL, i ~ !t,,:-: hePn tr.vin~ tc ile\.ise mechanisms 

by which it could interact with the ind1:st:ry :lnd trr.nnfer the technolor.ies 

developed. A system for calculation or cost rf dPvP.•opm!:'nt of technology 

and payment by which thi~ technolop:y could bP tr~msferred to private and 

public sectors industrieshas b'.?Pn worked out :inrl ApprovPd hv HMG, which is 

a very welcome development. Joint Co-ordination Commit.teer. h:11re been formed 

with Rojal Drugs Ltd, Herb Production & frocessing Co. Ltd ( HFPCL) and 

Singh Durbar Vaidya Khana (SDVK) as these <Jrg;:inir.ations Rre likely to 

undertake industrial produt:tions based on technologies developed by ROHL 

(RDRL's o!.ttputs would bP their inputs. It fr; intendPd to extend this 

Co-ordination to priw1te sector indu:c;triPs too. 'I'hir; should lead to joint 

identification of projects, m'Jtu:il consul tat ion .qnd moni .:oring of the nroy,rer.s, 

and thus bPtter utilization of R ~· I> 011tputr.. :;ome pri vnte i:;ector Ayurvedic 

industries have also been tAking ui:>E of tlte irdu~trir.~. 

Present .. Situation 

Thus in keepinp; with ;.he nitu:>t.ion r.xpect"n nt the end nf the projPct 

RDkL is now adequately eo11jpperi fnr ~ r. D with RPmP m~n!":urP. of expertir.e for 

phytochemical, botRbical, phnnnncPutical ~ phnrmncolof"icnl re~e.qrch Rnrf for 

upscaling the proce::mer. frorn th!> lnborntor:r r:hf"" to ri lot. plRnt Rcnl~. lt 

is now in n ponition tn cnrry out thP dPvPlorm~nt of ecnno~ ~ product::;, 

especially phnnnaceutiC"a]R Rnd e:;i:(>nti;i] ni Jr. rlPriverf from fll:>ntR from 

laborator:v stAF.e throur:h tn innu~tri~l prnrfuctinn. It ir. n ror.ition tn 

carry out ApnnAored reReR1·cl; from the inrfuntry nn-f Fll~r, r1·ovirlP conr.ultnncy 

services of the followin~ type: 

1. Consultancy R. Arlvi:;ory Service to Phvtnchemic.<11 indur.t.rie~. 

2. Preparation of Project HerortG .. 
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3. Undertake sponsore1 rP~erach for technology deveJorm~nt. 

4. loan facilities for trial production, technnior,y dPm~nstrnticn 

or semi-commercial scale production for market introrluction. 

Do Perspective 

RDRL is thus set to serve ai:; a scientific research and technoiop;y 

development end transfer centre in Neval for plAnt products. Its services 

hase so far been used mainly bv it~ two 1;ister organisations, Royal Drugs 

Ltd 3.lld HPPCL and a few A?urvedic Companies. Ef!"orts are now bP.ing made to 

extend this collaboration tn other ~ovcrnment ~ non-y,ovP.rnment organir.ations 

and to private industry. The question now Arif':'$ as to what should be done 

so that RDRL can serve thii-:: purpo6e mo~t effectively, ann in this t;here is 

a role of RDHL, HMG And of UNDF/UlHOO too for which R few suggestions are 

given below: 

1. Royal Drug Research Laboratory (HDRL) 

RDRL occupies the central position in this ende:>vour. The r.taff has 

the requisite competence and expFrtisP. by Rn stnndards. But they must 

develop the self-confidence and :he feelin~ tlmt ultimntely carryinr out: 

the work is their responsi~ility and th~y are competent to do it. To do 

this requires detenninPtion, n cicAtion ;ind hard ~nd n:otiPnt work, to whir:h 

there is no short cut. The sera o::- ~tnff must provide the pr0pP.r ]eadership 

for this. Thi::; will create the !":elf-reli~nt outlook which ir. most essentinl 

for the laboratory 1R output. 

RDRL introduced a f P.w ye;in; ar,o project-ha.m~d functioning of the R ii,. D 

work, which is more co:-t P..· timP cffor.tive for mul ti-der.ciplintiry work. fo 

n'!llllber of sugr,cstions hnve Plfio bePn mndr in the rerort. submitted in 1q8~ 

regarding record kePpin~, report writing, Fampl 0 r. ~torar,e, an1 inter

institutional flow of infonn~tion. I Pm r,lAd that thesP sug~estion~ are 

beinr slowly implementerl, which wil] cont'."."ibute to the <?ffici,.ncy of the 

laboratory. It will take time before these p,et fully enmer.hcd into the 

working of the leborAtory And woulrl n~ed c~refully nurturing. It is now 
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suggested that RDi~L shoulri h~we thf> fol lowing commit tN•<. which will help 

both in keepinr: tile resenrch pror-rammes of .!\DRL in the rif'ht national 

perspective and also provide better opportunities for utili7.ation of its 

R & D facilities ana outputn. 

(a) Scientific Advisor; Board 

As RDRL is now 3et tv serve as nntional scientific research and 

technolog,y development centre for production of drugsnnd other natural 

productf:; of economic v::tlue, it i.s importAnt that its R & D programmes 

should be related both to nntural prioritie.s Rnd industrial needs. It 

would, therefore, be ur;eful if in the formulr1tion its pror:rammes advise 

is obtained from government departw-ent concerned with indu.stry, health & 

planninp; Md representative.s of the priv:'lte :mri public sector industries. 

This could be done through t-.avinF; Rn ;iiivir-or:; hoard with rr.presenta ti ves 

from these or~anir.ations. 1his Ao"rd could meet twice o year, adviRe the 

institute on its programmes of work and al.so monitor the prop:res.s of results 

and the utilization of the outputs. This 8o:>rd r.hou] rl he reconstituted 

every five years. It is su~p:ested that to ber;in ·dth this b011rd m~y hAve 

the followinr, AS i ti=> m~mheri:;: 

Two scientists from abroad. 

Secretary (o:.~ represen ta ti ves) of th" Hinintrien of Industry, 

Health & Plannin~. 

Head, Drug Administration Department. 

v.c.,Ronast. 

Two representatives of privRte phannaceutical1~snP.ntinl oil indu.stry. 

Chief, Rpyal Drugc Ltd. 

Chief, Sinyh Durbar Vaidya Khnna. 

D.G., DFPR/RDRL Chainnnn. 

D.D.G., RDRL Secretary. 

RDRL has set up Rome facilities which nre not likely to be preRent 

in many Cor any) other institutions in Nepal, such Rs the Glasr. Blowing 

Section, the Animal House and Inntrumr.nt Maintenance Section. 'l'hese facilitieR 

could be made use of by other inntitut.iono P.- 01·p:nniMtionR. 'l'hir. Advisory 



- 10 -

board could also advhH! how these faciE tier: could be ur,eci Al'i n11tionnl 

facilities. 

(b) Users Committee for l\nnlyticnl riervice 

The analytical f~cilities of RDRL 11re b~iny, ur.Pd by the industry & 

other institutions and by Dru~ Administrntion as a Drug Control lAboratory. 

It would make these services more efficient f, meaningful if a Users Committee 

for Analytical Services consisting of representatives of industry & 

institutions in the running of thi~ ~ervice could hf' formed to internet 

using these facilities with RDHL. 

(c) Users Committee for Pilot Plant 

The Pilot Plant at Godavari certainly i~ n unique ver~atile fAcility 

established for the proceF;sing of plants in llep.nl, consisting of concentration 

units, extractors, filtP.rs, sprny drier ""tc. 'l'he equipment no doubt is 

larger sized than lhe um1al run of pilot pl:tntr. attnched to R f, D 1Pb. 13ut 

viewed in the context that (a) this pilot plnnt facility was designed & 

ordered at a time when the HPJ'CL WA.Fi not conceived; (b) except for the 

newly started HPPCL, there is no pl:mt proceF;Rinr; industry in Nepal and 

such a unit may be called upon to perform both R & D function ns also 

carryin~ out actual commercial production, this large pilot plant facility 

would be in place; such facilities are not created a~ain easily. It is a 

"National Facility" end should be used ns such. Adequate mechanir.ms should 

be established for approprinte utilization of this facility both by HPf'CL, 

and the privet~ Rector indm;tryo A "Users Comrni ttee" r.houlrl ht> formed 

consisting of representatives of RDf~L, HrPCI. and FrivAte Industries to work 

out the detaill'l of th~ procedures to be ndopted. 'l11e pomdbilit.v of continuou:c; 

production in pilot plnnt of some productF; needed by 11rrc1., ROI. or SDVK on 

Contract basio shoulrl be connidered by RJmJ.; thiR wi]} ~enerate r;ome fundfi 

and provide experience in runninr: the pilot pJ~nt continuo:.itdy. 
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(d) Ti66Ue-culture R & D 

Dept. of Fore:-;try $:- f')Pnt Re~enrch hr!R n r:pecinl PXJ>rrt:ise in the 

area of plant tissue cul tun~ nnd microrrnJ>l'r:ntion of rlnnts which i:=: 

carried out in Tisr.ue Cul turP l"'hor:itory of the Natinnl\1 llt-rbnrium An~ 

Plant Labor1,tory Division, f10d;ivnri. The i111rortnnce of th"' t:im;ue culture 

work and t•?chnology to thP drvPlo~'lfllrnt of pl:mt sub-sect'lr t?i:trdly nePtie 

eny emphasis. The Tissue Cul tur~ 1.<ihOr"' tory ::it <'IOdRV'lri hns don'? high 

quality work on 111icroprop11r,i:ition of plm1t~ incJudinp; medicinnl plnnts. 

The tissue culture labori:itory nP,..cfs ~11rport in order to improve its 

facilities and upgrade its stAff Ar.cl mnke ils work morr production ori~nted. 

In view of the importAnce of lhis tisr:uP cult:urP for d~vrlopment of thif> 

sector, the Tissue Culture ll:iborntory r-'1nnlci h"' encour:1r;ed to submit a 

proposal to UNDP/UNIDO for RUppor·t. 

(e) Recognition for RDRL for runninr, ponl-graduatr training progrrunme 

RDRL and it~ associnted inr.titutions nrc nmnnr.st thr best staffed 

end equipped l ;:ihoratnriP.s in Ncpnl nnrl co1il rl ~rrvr A~ crntres for post

grAduate traininr,. Tribhuvnn Univrrnity l'l'.U.} anri ~!Prlicnl College should 

be approAched to recogni.se Rn~L a.s n crntrP. for rost-p;n1ci1rnte research nnd 

for senior Rtaff of RDRL to Act n~ superviRors. 'J'hif: will ~rently Bdd to 

the scientific ntrt>np:th of ROPJ.; a RtuctPnt popu] .... tio,, nlwnyr. 'lcldR to the 

vigour end dynamism of a lRboratory. T.ll. F, tlertic11l Coll~~c will benefit 

by its sturfentR p:ettinr, r:oorl po.st-r.rnctunle trPinin'- in A well PquippP.d 

laboratory. A fonnAJir:r.rf ACarieMic rrlnlion bPf:WP"n T.11. F~ PlrdicAl Collt>y.e 

and DFPR/HHG will P'rcntl_v Pnhm1cr tltf' ror.t-r:r11riunte lrnirlin~ fncil ities in 

Nepal. 

2. UflDP/UNIOO 

(a) Financial Support for RPRL 

As a result of thP inputs provirit>d b~: ur:Jll'/Ul!J no, the ho~ic exp~rtir..-, 

the infr11-structure and ore;anii:;otional RtructurP. of RDRL hM heen ,,-eatly 

upgraded and the consolidntion phase support from 1988 - 90 has helped to 

corisolidate these gains to some extent. The project hns run for Almo~t 
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seven yeors nnd comes to an enri on rl:-rcl• 1"q1. Th,. J•r·oh l rm, howev1>r, is 

the lack of funds from norm.'.ll r.ovrrm""'"t ch~nn .. l~ (r:>rticulnrJy of foreign 

exchange} due to fin1mcial cutr. & finnnci n I r:t:rinr-,.ncy, nnd thf' situation 

iR not likely to improve in the n•·1ir futurt?. 1t jr: r:l~tinr; lht> obviou!" 

that to run a high technology R ~ D labornt0ry p:1rticul~rly o~e dealing 

with chemicals and instruments, con~tant inputr. of sr~re-pnrt~ ·lllld chemical 

reagents, which can not be forestalled, i~ nri::eRsAry. mrm/llNlOO will thu6 

have to think of &Ollle mechani6111 to mePt thi~ situation nnrl to provide Rnine 

support to this project/RDRL so that it cAn meet theR~ r•~r~Pnt exi~encies. 

It is suggested that while this project tPrmin~tes on the ~1st March, an 

annual grant of USi. ~,000.00 is r,i ven to RnlH, for 5 yr~r~ which it can 

use for any of the followin~ emergent ne~d: 

Spare-parts, chemical rea~ents, expert odvir.e/con~ultant/attendin~ 

an international conference, or fnr.ds could l'ir> earmArked for eac~ Area. 

This \!ill also help trlllJP b kt>Pp in touch with 111onitor t:h-> performance of 

RDRL for this pP.riod and ser how thr. Rnprort it provirlr.rt fnr so many years 

is leading to the fulfiJl--eril; of the prn.i!"rl ciP.v~lop•tu~nt. nhj.,.ctives. 

(b) FieldinG of Toxicology and Instrumcnt:l.tion_ l·~y~r.rts 

In view of the importanr.e to dPvt-Jop lhr.~r two r.p,.ciRlities at RDRL 

it was approved earlier that f'XriPrts f;houl<i b,. firldt>rl for traininr: of thf' 

dtaff of RDRL, and in Instrument~tion nlr.o Rr; " re~ource person for runnin~ 

R workshop at RDRL. The expert~ h~vP. no• ... t-een irh~ntifit>d who Ari? Accr.ptab1P 

both to RDRL ~net to llrl JJ•O, etnri fun-:is for I hi::; rurpot~P etrr. AV~il able. As i l 

may not be poFRible lo complete the formetlitieR for fielclin~ ther.e experts 

before March 31, 1991, : t if: :;up;ger.led ttm t tt•,. fundr. m:iy b" commit t,.d 

before the clor:ing of the rro,iP.ct on P:1rch 7,1, hut: the fi,.ldinr, of the exp.-rt~ 

and holdin~ th<' Instrum,.ntR Maintr.nnnr.P. wnr·kr.hf)p ev,.n ;:tffr.r MRrch 31 mny l'lr. 

permitted. 
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Cc) Financial Support for Boiler 

The Pilot Plant Lab. at Godavari has a boiler which c.qn :mpply ::;te1-1m 

at 1500 Kg/hr capacity, which is required when Rll thr r~uirments in thir: 

plRllt are oper11tional. However, when only a few unitr: l'lre bf' in~ used it 

is not cost-effective to run thi::; boiler, Anrl a much :"!'I; ,]er boiler could 

serve the purpose. Thir; problem ha~ tnken " ~eriour: r.h.qpe in the ]n:;t 

2 years due to rise in thf' cor:t Ar.ii RVl'lil,..H 1 ity of r"'trrylP.um prnduct.s 

and financinl stringency. It har: hrcnm"' n necr"r.Hy h <tciri " hoilPr nf 

300 kg/hr capacity, which •!ill in thr lonp; R<tV'" lot of runninr: co~t nnd 

add to the efficiency of thr operationi:;. It i:; rPqu<>r:tPd lhat 11 one time 

grant of USI. 10,000.on mny be provided fnr t hi$ purpn:-:P.. 

(d) Continuation of the Services of Hr. G.Pt. Malla, Assi::;t. Officr.r, 

DP/NEP/80/003 for anothPr Rix months fr~ril to 5<-ptember :;o, 1991 

While the project ..,iJl come In nn "ncl 'Jn ~inrcl• _7-1, 1'-?~1, therP will 

be need to report to IJNDr thr. continnin,- nctivitir-r. of thr riroject r-uggP.r:tPri 

above and to effectively winri up th!' prE>r:rnt nctivit.i ... r: of t.h~ rrojPct 

vhich will need the RervicP.s of rh. G.11. flnll11, who h:ir. h"'Pll working in 

this project for somf' yen rs. It ir. r.up;~P.Rleri tlm L hi.r. :<:Prvicer. mny bP 

Continued Up to SeptemJ:-cr ~t 1~91. 11H' f11nrlfl 11 .. f'dPd f'lT" thi~ AM' 

available unrier Project's Budget Line - 51 <Hi:;crl.InnPonr: cnmri"n"nt). 

3. His Majesty's Government Support 

Now tt!et UNIDC)',; support iF: cnrninr to nn rnrt, 11.r:.n. •r. rn1pJlort mur.t 

increaRe AO thnt RflfH, c:111 mnint.rdn Hr: 11 ~- ll n~ti•·it:v in nil th~ cii"'Pnr.ionr 

end exp11nd in r.omf> t:tir~r.tjon~ tn flPrVI' itr. •'hjrr.tiv"~ ht>HPr. lnv.,.Rbn,.nt. 

in R & D, pnrticulArl~· t.hnt l"11riinr. to irrrp"d 1111hr.t.i.h1f·inn, b"'tter Rnci 

grP.ater utilization of nRt11rnl rer.onrr.rr. tn prnrh:ce inrl11r.tri:1l Anri h"'alth 

care productR iR thP he~t invPi:;tm~nl. for rt•rinn"lir. ""'I nn'l"nt nrrri nrl f

reliAnce. And now when Nl'ri:il i~• y1nr.r.in'" ! 1,,,...11,.h ..,. rii fffrul t. ph11nc, r:nprrirt 

to R & D r;hould be inr.rr.m~r1l m1rl not. r!'ri11r."r, nr. mnr" 11 = fl fr t.hP ":ll?y tn 

induRtrinl ~rowthe 
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Some ~flP.CifiC pointt; ."\rr ri Vl"ll ~rln"!: 

(a) Library: The need to i11r.-r:"l~f? th" hwlr;rt. fpr· !_h<> l:t-r:">r-v \.':>~ nointed out 

in the Evnluation Report of 1QfP, lpp. 11;..--n-::.). It i~: rr:itifyin~ to rf'.'cord 

that additionfll fundr. h=we heen pro\·j rlc-rf in 1r~(l fO?· 011~r.r.r-ihinr; to some of 

these journnls. It ii:: reque:-;ted th:it additir>n"'l fund~ "'~Y be providrd lo 

subscribe the following journalR which erP. nl::;o imporhnt for thP. tyJ!(' of 

research vork in RDRL. These would cor.t Rbout U~i. 1,300.00 (NRR. 4?,000.<l(l). 

1. ~alyst - with Analytical Abstract$. 

2. Analytical Chemistry. 

3. Journal of Chromator.rnphy. 

4. Perfumer & Flavori~t. 

5. Science. 

(b) Additional Po$tS 

Drug Tlevelopment ir. n rn11] tidi[•d.J•l in:">ry "'''"""• "'"'~ riCl~r. ne .. d ,.xperti~n. 

in a number of discipline$ :>nd tlmr; ~ minimAl r.l:11ff comron"nt to hf' viabJP. 

With the freeze on new po:;tr, it hnr. not b,.,.n ro~r,iblf' f,..,r Hfl~L to hrive i:;tE1ff 

who could be tr:dned in sPmr of the $rrcinl i?.C'ri rhAnnncoJogical Rnd precl inicnl 

toxicology testing techni1111Ps and in:;trum"!ntnt;on mnintennnce, which has 

left a gap in the c:irnbilit:v builrlinf" i'l nr.1-· rlt·ur: riPV"l0"'1Pnt pror;ramme. 

Similarly, there t omr. p;np:; in th .. f"Xp,.rtir." in th~ Filot Pl1mt 16hor11tory. 

It is suggested .:he follo1·tinr: nri•litinnnl por:tR Rhoulrl b"! cr<>ated and 

allowed to be filled: 

1. Pathologi$t - one. 

2. Haemotolo~ist - on,.. 

3. Electronic Enr:iner.r for Jnntrum~nt ~i11intennnce - Onf'. 

4. TachnicianR for rilot Flnnt. Olechmd-:, 1-.lt>ctricinn) - two. 
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E. 9utputs since last report 

(a) Bard outputs 
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1. Screening of plants for essential oils has been continued and 45 new plants 

have been collected and analysed for their es~ential oil ccntent during this 

period. Among these Perilla frutescens, Plectanthu~ mollis and Boenninghausenia 

albiflora vere considered of interest because of their pleasant odour and 

oil content and will now be investigated in detai~. As a result of earlier 

the following oils were investigated in detail with t: ~ results given: 

Artemisia YUl.garis oil (local name: Titepate) 

This is a nerennial plant growing vild and abundantly all over the 

temperate zones of Nepal. As the leaf structure of the plant varies from 

region to region, a chemo-taxonomic based identification of the plant has 

been established. It has been shown that the plant collected from various 

locations around Kathmandqt°& identical y,iving about o.4% of pale-yellow oil, 
I 

and the main chemical constituents identified by 00/MS were.i-pinene, sabinene, 

cineole, theyone, camphor and caryoJphyllene. The oil has good promise of 

COllllercial exploitation. 

Pi.per lO!lg!!!! oil (local na111e: Pipla) 

The fruits of P. longur. collected from different pArts of Nepal were 

found to be different in size and shape and the essential oil obtained 

from different types was found to be different in odour end ,.as chr0118to,,-aphic 

pattern. This needs more detailed study. 

Cinn•omim tamala oil (local name: Tejpat) 

It is an evergreen tree ~roving between 1000 - ?100 m. in Mahabharat 

region of Nepal, and its leaves, which are extensively u~ed as A spice, 

yield about 1% of essential oil, the cinnamold~hyde type and eur,enol type. 

However, the oil obtained from the leaves collectr.~ in Nepal have been 

round to be rich in linalool, and do not confirm to either of the reported 

types. This work also needs more study. 

2. Production of Rosin and Turpentine oil and products derived there!~om 

The following studi~s.vere carried out during this period: 

./- Pinene of 99.5 purity hP.s been prepared by fractional distillation or 
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Nepal turpentine oil. To get pine oil conversion of·l·- pi~ene to-,f-terpineol 

has been carried out using an emulsifying a~ent insteAd of an organic 

solvent, but so far the conversion achieved, and furthrr will be c~rriPd 

to improve the conversion. 

Work is in pro~ress tu make carene acetnte, pent~~rythritol e~terR of 

rosins and alkyd resins. 

3. Screening of plants for biological activity h~s been continued. 12 nev 

plants have been collected during this period and ~creened for their 

cardiovascular, anti tape wora and antifertility activities, anrl a few for 

their antifertility. Extract of Osbeckia napalensis has been found to poses~ 

significant·antiinf~ __ "llllatory activity in experiment~l ani~als, 

ce>11parable to that ~f phenylbutazone, a standard drug. This plant will 

nov be studied in oetail. 

4. Fixed oil from S!!gandha kokila berries 

In addition to the essential oil. thP fixed oil from the berries of 

Sugandha kokila offers good prospects for commercinl exploitation. It has 

been found that the fixed oil content is about ~ v/v, and is rich in 

lauryl esters and could be used as ~ource of !auric acid. '!be fixed oil, 

however, has some undesirable smell. Work has, therefore, been carried out 

to remove the unv8 nted odour, which has been reduced to sl'.!llle extent. 

Further studies are continuing. 

5. Contract work 
For11u1Ations based on plants/Ayurvedic drugs were prepared under 

contract for Nepal Ayurvedic Society Pnd Gorkha Ayurved Co (Pvt) lJt:d. and 

a charge levied for this service. 

6. Standarae for plants used in Ayurvedic medicine 

With a viev to ensure the proper authentication of plants uned in 

Ayurvedic drur,s, publication of standards for plants C()";'lmonly used in 

Ayurvedi= drur;s has been undertAken. Three volum"a, covering 60 pl.Ants 

have already been completed (two already print~d). Work on Vol. 4 coveriny, 

20 more plf'nts is nearinp; completion. for Vol. 5, another CO medicinal 
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plAnts h:-ve bN•n eJ .. ctf'ii qr!·I pJ"'!llr :if"'• hl'inr col lf'rtn~. It i:-: propof:Pd 

to complete thi:> work ! h • ' y";-'·· 

(h) 1raininc activitiefi 

Workshop oc. Gln~s Bl""in_G ~':t=" hn].; fr""' floVPMhPr ;."· - ~'', v:ioo, Anri w:is 

."tt tended by 12 P.."'r l ici rmi 1.~ f , .. ,"' ,; if ! <>r£-nt ind.it u ti""~ in KA thr.mnrtu. 

~ participants werP f".iV"n " !t=-nri~-"'" t.r:>i.ninr on f:ihrir"ltion nnd rer:iir 

of l~boratory gle:>s w;ire. ·rl1i., worl·r;h,.,r l·r•·11r.l.I ti, ... n"!;orenr-~~ of this 

facility of HDP.J, to their in~U lul ion~ ii' 1,..1 ;,l'!t~ndn "!l•n c,.,, ntJw m:il':e use 

of this service. From Rl J ;icr.nuPt~ Wflrl:r:hnr :'"""'!" In ''"'I.'" hP<>n :t r.ood 

succes~. lt ""ou]·l h,. 11~rf11l t.n 1i-"1" t!•i•: PrH·l·r.l1or ,,._., ... _.~ :VPAr. 



Sl'MMAHY OF NEP/80/o..Ql 

!f?!: TO UPCiRAt:; Rt~L TO A 3EIJ'-R£LIANT NATIONAL TEC!~NOLOOY CE:iTRE 

!QB. NATl'iUL PRODUCT R:::LATED INDUSTRIES IN NEPAL 

Objectives 

Objective 1 - Enhance the R & D and pilot 

plant ~roduction capability of RDRL for 

processing of ~lants. 

Activity - 1 Pilot Plant upgradation. 

(a} Equipeent for the pilot plant at 

Godavari. 

(b) Equipment for pharmaceutical 

fomula t ions. 

(c) Training of personnel by fellowships, 

study tours ~expert's visits. 

Indicators 

(a) ir.stalled equipment. 

(b) operating occupancy of equipm~nt. 

(a) installed equipment. 

(b) occupancy of equipment. 

(a) completion of schedules. 

(b) enhancement of performance in the 

R ~ D work. 

I. 

TO'rAI. 5UPFOHT: 

U~IDP: US a. 2.1 MILI.ION. 

i!MG : NRS. 15.025 MILLION. 

Progress 

(a) satisfactory. 

(b) equipments not fully used; 

requires eerio~s efforts t~ 

improve situation. 

(a) satisfactory. 

(b) antisfactory. 

(a) 29 fellowship satisfactorily 

completed; only 4 left. 

-:x 

12 experts visits also complet3d; 

only one of Toxicology expert is 

left; all study tour satisfactorily 

completed. 

(b) good in some araas & fair in others; 

local expertise in some area~ Duch 

as chemical engir...ie.·ing to be 

strengthened; a chemical engineer is 

likely to be posterl in the n~ar 
future through F~C. 

.. 



Objectives 

(d) Development or concept & workplan for 

technology transfer and utilization of 

pilot plant services by GO's, tlGO's & 
pri~te sector. 

Activity - 2 laboratory Strengthening 

(a) Equipment for laboratory. 

(b) Project based organisation of the 

R & D -.rork. 

Indicators 

(c) cases of upscaling of laboratory ~f 

processes. 

(a) drawing up or norms & schedules for 

sponsored research. 

(b) sponsoring or projects by outside 

organisations. 

(a) scientific activity of the lab. 

(b) identification and execution of 

specific projects. 

(c) scientific publications. 

• 

II. 

Pro grass 

{c) satisfact.o:-y; 

need for enhe11cin!· the pace. 

(a) scheduho tor pa.yme1't drawn up 

& ~ot approved by HMG. 

(b) some initial contacts already 

established and some co~tract 

work done tor Q0 1 e and NGO's; 

steps being taken t~ enlarge 

these contacts. 

(a) satisfactorJ• 

(b) 13 projects L"litiated with 

satisfactory progress. 

(c) more emphasis requires to be 

given to publication 

-"' I 

tor dissemination o! R ~ u 
results by writing reports and 

scientific publication. 



Objectives 

Objective 2 - Develon modernised mftthods ~f 

nroduction and quality control standards for 

Ayurvedic drugs t>articularly for those that 

1a:::-e used in the nrimary· heal th care orogrammes. 

Activitv-1 Completior. o~ worr. in hand ~or 
- - - - -

developing standards for iden~ification o! 

pla.~ts commonly used in selected Ayurvedic 

~~dicines. 

~ctivitv - 2 Undertake modernising methods of 

pr-eduction of selected A:"Urvedic drugs. 

Objective - Develou formulations based on 

Ayurvedic drugs for use in ~odern therapeutics. 

Activity: Strengthening of R & D capability 

in this area. 

Indicators 

.kve.ilnhili t:· of manusc:-irtt.. 

I:.eveloped methods for manufactu::-e ~· 

their acceptance b~· A:"Urvecic Gorr.par.iefl. 

III. 

Pror,reee 

(E:.) VolumeE. I [,. II covering 2~; plante 

eP.ch already printed; Vol. II! 

u:ider printins; Vol. I\' also almos':. 

complete; plants for Vol. V are 

uncer collection. 

~:etr1od nf production of Shilaj it 

extract rreatly improved, & trial 

batches accepted by SDVY.; large 

ouan ti ty of Shilaj it extract also 

prepared by HPP:L and marketed; 

a s:.~p.!fied method of production 

also developed for 01yawan !?rash, 

but not yet accepted by SDVK. 

(a) Fonnuletions developments ~ith proper (a) Fourteen new fonnulations developed 

criteria for QC assessment & & referred to RDL, three of which 

acceptance by industry. are likely to be marketed by them; 

need to lay more emphasis on QC 

standards. 

• 

N 
0 



Objectives 

Objective 4 - Screen pl.ants growing in Nepal for 

ese~nti&l oil content. 

Activity: Addition of equipment in the Lab. and 

specialised tra!ning. 

Objective j_ 3iolo2ical screening of plants 

collected !':om different t>arts of ;~eoal for 

develolllllent of new drugs. 

Indicators 

Number of plants analysed & GLC data 

of new essential oils; 

d~velopment of technology of the 

promising species & TOT to industry. 

~ctivity: :reating facilities for this purpose (a) Operating ~b. for screening in a 

by pr~vidi~~ aqui~~ent, t:sining in the use of 

f!'!_ .. ipment ;: c:-eating animal fscility. 

few selec~ed areas; nucleus 

(b) Functioning !.\llimal house. 

(c) ::umber of plants screened. 

-
IV. 

Progress 

Goods progress; some new sources of 

essential oils with good economic 

prospects uncovered, technology for 

EO of Sugandha kokila, Acorus calamus 

& re~inoids of Lichens transferred to 

!iPFCL. 

screenin~ of pl!lr.ts for cardiovascular 

~nti-tape wor:n and anti!'ertilit.:1; 

acti~i~i~s routin1ly cqrried out; 

expertise in preclinical toxicclog:r 
N 

3tudies has yet t~ be established. 

about 60 plants have 30 !&r be<?n 

screened; three have s~own good 

potensive activity; ~xtr~ct of 

Osbeckia nenalensis has anown good 

anti-inflammatory activity; these will 

be followed for detailed study. 



Objecti"lee 

Objective .§. - Strengthen the 8!'lalytical 

facilities to enable RDRL to serve more 

effectively as the public analyst laboratory 

for industry for herbs and related products 

and for quality control testing for Drug 

Administration in Nepal. 

Activity: Analytical equipnent for the lab. and 

specialized training. 

Objective 7 - Carry out economic mapping of 

~lantsimportance available in Ne~al which have 

established economic value. 

Activity: Training of staff for plant collection 

& techniques of economic mapping. 

,~- Indicators 
-- ---. 

Samples received from DA and private 

industry; back-log of SaJnples. 

No. of plants collected; !'~e;ions o: 

Nepal covered and plant speci~s 

economic11ll·1 11anped. " .. 

v. 

Progress 

good performance; RrRL is acting 

both as Drug ~CI.ab.~ a·Public 

Analyst I.ab; no back-log of 

samples. 

a core of staff trained and r.ow 

available at National Herbarium; 

~ eood progress made both in 

economic ma~ping and collection 

of plants for screening for 

essential oils ~ biological 

screening. 

' 

,..., ,..., 



Objectives 

ptiective e - Establish freater co-ordination of 

activities of RDRL ~ith other institutions which 

could utilize its technoloFi~al outouts. 

hctivitv: 1 E..stablisr. Co-ordinntion Councils with 

a l ew allied institutions to identif;.· and execute 

specific tasks resultinr in t~ansfer of technolob)·· 

f.ctivitlf: 2 Joint trai?lin~ "•orksho"Ds • ...... ----~~ ~ -

Indicators 

Co-ordinatior. linke e~tablished, 

~obs done and tecnnoloriee 

transfe!"::-ed. 

• 

VI. 

FToi;ress 

Co-ordination Councils formed 1<:i tr. 

HP?~L, RJL a."ld SDVK; some projects 

icienti~ied and carried out; the 

Com~ittees should meet more often 

e.."ld 1·:i t!-. more purposefulness. 

Workr.hl'lp on r;lass blow~ng already 

ht=!ld which from all accounts was 

a r.ood success; workshop on 

inl'ltrument maintenance is now 

Froposed for which an expert has 

been identifi~d. 

"'"' ..... 




