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Zi- laiesty's Jovermament of ennl can dev:lon And exs
of indigenous rne

r
intrinsic zart ~f 2 broad healir oroersmnm ==d s contrizuters to the

f-rrimm exchange o-rning crpecitr of the Kingdom.

Strivine to mak: the country self-ralisnt in eszentirl ir-zs %y
jevelovin~ tr-iitional medicines sht:ined from local harhs, the nrojecs

aims at strencthening the anslysis znd ctrocessing tecrnicues of medi-
cinel pl-nts as well as increasing the wroduction level and esuisment

cepecity f£or the treztment of essential oils and pyrethrum,

he importsnce attsched to trrditional medicine is hasel on the

s

nead tr make aveilakle %0 the -—oorer and more remote perts of e
country s:fficient products and services to back un *the he 1tk proaremre.

The project cclls far the insti-llstion of ur-to-ds te anszlyticc.

a~d s ecial lanar-terv eguirzment to develop the work heing done in the

- 5 -

fialds of drve anelysis 2nd guality conirc.

- ¥

, Phormrenlaey, micro=tiningy

and nrocess devclopment.

Semi-induztricl ecuipme~t was recomnziaded to assist in developiaz

the pilot plant nhese of the progrrmme.

A fellowship programme, in conjuncticn with the Wil was initisted
in 1632 and torminetes in 1772. It is expected thet further fellowships

will be iiscussed directl- batween RDRL snd JFIDO.

Reg: rdle=z

of the constr:-ints and delzys innerent in nroject
icn, the initial results ontained in th2 lakorstories by

implement

ctic
mezns of the 'im~-situ’ tr-iniag mrogromries have been most encouraging.

Althsugh a 'go-slowi on the ple-ned purchise of ecuiomet was
ramiested by the UITP, most nf the equirment ras arrived and the
balsnce till he de-lt with on & nriority end ahwsnlute necessity tasis
nezotiated between ! (through the ?DRL), the UIDP Xathmaidu and

TIDC, Vienna.




II. 1. T2UDICTION

Ae Lrigins of the Proizct

att-ching greqt import nce o ine develommsnt of tha Kin don of
“enal's rich flors in mzdicinzl herds -4 wlants, three Tnited :=oitioas
~ . ]

miseioas were given the task of anpraisiag the situation at fir=t hand.

Thece missions, undert.ken by the Joint T.'IDO/ omznia Centre,
were given the followin~ numters ensd titles:
RB/R3/76/009 ¢ 'Mobile Unit af Phormaceuticzl and Essential
Cils Industry to Least Developed Countries
in Asia" (April 1977}
RP/RAS/78/012 : “Founcation for Ecomomic Mapning" (1979)

SI/VER/7°/202 : "Economic Happing of spontaneous flora of 2
ceographicsl area of MNenal' (april 1980)}.

Prominent among tie recommendctions was the prime import-nce of
developing the techni~a. frcilities of the Royal Drugs Reserrch
Lasoretors f£or physical-chemical sn=lysis and as a nacional institu-~
tion for suality control of drugs, of rcw meterials, of intermediate
and finished oroducts. :lso nentioned wes the Yenefit that might come
about by incressing the scrle of the nilot plant equipment to neet

articipated domestic 2nd export needs.

A recommendstion wrs mede for farther training of national
nersoniel by meens of <tudy tours and fellowships and UKIDO was

adviszed accordingly.

The demcnding nature cnd the importsace of the recommendet®ons
was such thet a s-ecific project was c-lled far. The UIDP, together
with the Department of nedicinal Pla-ts and UNIDO, set about drzfting
a Project Documert which was duly suhmitted to the narties concerned

for comment and amendment if reguired.

The Project Document, becring the Mo TZP/20/003 and entitled
"Strensthening the Royal Drugs Recerrch lLabor:ztsary’ was e¢iven a
sciieduled durrtion of 3 ye=rs, &nd wes duly s’gned on 1L May 1981
by TWICO (Executins sgency), on 24 Jovemder 1781 vy NG, on 2 Decenm-

ber 1001 by YHO (Associzte igency) and anproved by the MDP Resident
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Renrazott tivs an 17 Decermher 1071,
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3.  Vhjegtives of tiz Project

In view of the “readt: of the concent, 2nd following on the or:avirus

rocommendotions, it ras necessart to envisage et lorst a two-ticrad lcvel

of objectives, defined es:

1« Development objeciive

2e Inmediate objective,

1. Development objective

The eim was "to malke the country self-reliznt in eszential
drugs, laying psrticuler emphasis on trrditionel medicines manufzct red
mainly from locally aveilzhle herhs. To develop the processinz of
medicin-l herbs -nf the produaction of essentizl oile 2nd nyrzthrum es

fcreign exchange er-rming activitisc in ==al'.

The o%jective was and still is of fer reaching imvortence
for a landiccked count*ry like the Linrzdom of "emal, relying s it muct
"m th2 immort of a gre.t nunber o7 modern drugs to combat the major

health nroblems.

The emnhcsis on tr-ditioncl medicines is aimed at astailishing
praducts and services which czn he m=de availa®le tn the inhabitesnts of
t

he many snd fsr flung villeges outside tre valler of Kathraadu.

The successful outcome of the progr:mme depends to & lurge
extent on the expansion and develowment of the agro-industrial secter
and this is aow t e ~rime concern of DP/IEP/79/007 a Froject run by
the Food and .griculture Orgenisetion (FAO) of the United lations, in
conjunction vith te der:s Production and Processing Company Limited,

an NG Corporztion.

Project DP/IEP/P0/003 took on the task of developing the
gquality crntrnl end anelytical asvects of row materiel and procduct
selection and wocame involved in the develnmment of pharmacolos =nd

microbiology as “eing of foremost immortence in the assay nnt onl: of




cempound drws but in thz salegtion and scresning of 3'ngle nlwits 2nd

raw moterisls zs w2ll as comnlex mixtures. ]
e develomme~t oijsciive, as lald down, sheuld e ceomsiderad .

as on ovarvi-w of a 2ro-4 ororrimme, hetter served o a seriss of asmal

~rojects, drzwn ur for single nmurvoses tut all tending towards tle came

e Immediate ohjective

The Roy-l Drugs Sesesrch Labor. tory (RDRL) of the Dewnartment
of edicinal Plants, was given the tesl of detarminin- th2 tochnical
s-d commercial fassidilitr of larse sczle production by Royel Drugs

Ltd., of vharmeceuticel prnducts nesed on locrlly availewle herbs.

The possiblzs treatment of these nerbs by diztillation or
extr ction could lerd tn the sst=hlishmont of eszential o0il wreduction

ce tres.

To pursue this chjective it was decided th:t the mroject

would:

i, Improve existing cry-hilities in the field of resecren
intns the notential of indirenocus r7w materi~ls for the production of
drgs ~~d essentiel oils. Develon nrocessing tachniques znd guelity

stoné-rds for taece nraducts.

ji. Develnn tue Drugs Control Iasorstery to stremcthen

2DRL as the rationel Institution for drug quslitr control.

iii. Process loc~l herbs with a proven medicinol or eszential

0ils potentizl on a pilot scale besis.

ive Test merkut drugs ond zszential oils neauf-octured from

loccl herns -né detcrmine their acceptability. Tast market pyrothrum.

v. Look intn feesibilits of and [ive guidelines for large
sc2le production »f »sharm-ceuticels and escential oils tased on indi-
zenous r:w mat:risls. Took into the fecsibility of largze scale produc-

tion of pyrethrunm.
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fiich =nabled a comslete reviaw of Projzct .ctivitiles.

it =he moeoting an amondment a0 the Projsct documart vas
susmitied by Dr. S.32. 121l and the CU which in eff:ct racomrended not
t

onl- a change in terminologr “ut a redefinine of t-e nhjectivas.

i. The initial Cltlu "Developmert Ohjzctiva® wes to
pecome: LO:G-TuR ..'D QVLRVEIIW (1€ year;plus).

ii. The initial title ‘Immediate objective’ was to
hecomc: »BDIUM TLRM (S yeers).

iiie A new title: SHORT Tual (Immedicte ohj cctives) wos
iatroduced to lﬁrlfv +hose arees of activity where
resulis could bo ohtained.

immediste

The outputs were reviewed ¢nd smended to trke intc chacside-
retima a tigpe-frame of ;-L nonths rzmeiniang to the axerts, belore

torminction of :heir contractse

Recommendztions were mede for modifications to the originel

Project Document te taxe into cengider-tion any firthor develonmentse.

The ascence of 21 initial vork nlen zave rise to axche 1528

of views concernins the adsntabilit— of such »nl-ns to rese-rch wnrri.

The origincl criticel prth anelysis for the constructimm
work =t Godzv~ri could not be met, so an updated 57 wrs to be premsrad
vosed on actual commencement drtes. The new rorrrmme &id progress
chart (AMMEX VIII) wes presamtad to !1.G, UNIDO ard IDRL on 6 Septembor
1973,

C. retivities -nd Outzuts

The antional execution of the project is the responsibility of
the Demertme-t »f ledicin:l Pliats and the specific instrument chosen
to carry out “he nroj:ct plan was the Royal Druis nesc arch Ladnrztor-,

estzilished in 1941,
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it Zhe time tho wrojsct document was drowm up, e DAL wrs in ths
pracess of hending over nost of its procassing -nd gproduction tn 2 asw
cormr-tion, the ‘Her:z Producticn :nc Proceseig Commany Limited” (iPPC)
sn ta-t inm 2ff2ct, tle n-ticnal ohl:ctives could »2 fulfilizd by “he IDRL
working closely ~ith Royol Drurs Limited »~d th: new ler.s Production and

Processin~ Compony Limit-<.

Organisetion cha-rt (Ye. 1) shows the reictioaship betwe:n the Roysl
Drugs Rese:rch Labor-tory ‘nd the Denrrixent of tindicinzl Pl=nts, bhoth

coming under the kinistrr of Forcst =nd Soil Comsarvation.

Also showm is what appe.rs tc be an indirect relationship +rith the
two Corvor tions, Royel Drugs limited (1671) and Herhs Pmdcuction and
Processins Company (1672).

What is importent is the fect thut the Dirzctor Gen:ral of the
Departme-t of Medicinel Pl-ats (Dr. S.3. Hells) is a member of the
Governing Joard of lioyal Drugs Ltd. and is also llead of thz Royeal Drugs
Research lavorstorve There is thus a formal 1lin- between the two

orzenisstions.




ORGAI'ISATION CHART | (llo. 1)

DiEPARM 1S

CEHTRAL ORGADIY NLTON OF NAPAL

- W v o 0 P

! & SOIL COISERVATION

o 2 e e sname -

NINIS'tRY OF 1-0R:JS'I‘R; ]

s s mmwweaa

ROYAT, DITGE LITTED

SUPPLY O3 FIRAOOD

CORPOR TIONS

HERS TPRODUCTICH & PROCESSING CO.
RIEHA STUUTATTIO CORP.

TIHeR CORPORTTON

FORIST PRODUCYH UPILISALTON

se e v cmnssne

UUUIRY RPN ".I’lﬁli.l’l].:‘.‘.l'.:.""".I'.f['.l, SERRSROUS! SURIRRROTSS NULURRNN N
S80IL « JATLOWAL

DRUG

...............

IIKRBAL
FARMS

'l‘l‘\ Pl IARA
HAI fICIUR

DR RNCERER o

-----n....--

eaecsme oma e me e

e d B B WY e M S 4R Aw e ans e - - .-------‘-~-¢-..-]
-Q-.-QA[..CQ -------- L ------- ‘e s s e edlacaceoseenn

D'[CINAL
A sl
. | o] |

DBOTANICAL l ROYAL DRUIG
SURVEY RLGAARCH 1A 35,

WA aRSl[ -D
COIIS “RV.TIOI COLSERVATION

PARRS AWD

ROYAL

TJO'l‘Al“ICA . G/ RD!"" !

-

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

QUAYTT e PUBLIC
cormon | | MR ]| avanists

DEVIELOPHEAIT

- e

I i Sriii;’y‘]




o mee* its stecific n-+tien:l shjactives the ADRL fxickions =hirhunn

1 £ - 24
1Ts Iour =zin divisions.

<. xolit Contrsd
Ze Rezearch and Devslormmint

z. Puklic Anslr=is

4. Filnt PFl=ont.

Organiszetion Chrrt (0. 2) shows zheo rzlotionship botween t-e

1ivisions sad the mein aetivitins in ~hist they are engared.

™is in itself amply justifies tne recruiting »f speciciised
exparts in the fi:lds of uelity Contral, ‘An: _ysis, Phsraccology aad
t

bl 4 hd

licro=-bislocy, as =il as in Ic nodalory £ar zccle-upe

The integr-tzd activity of their functions cnrllad far 2 modificztinn
of the orisinal purchasing order of sauipmant so s to moet Lthe intorm-

+ional s--ndards of ascay and cualily control. (AEX VII)

-

The originsl list wa zugmented Dy the purchase of special emelyticzal
and ~uclitr control ecuizmest, “rourht in bY air to enabls the experts

to nroceed with =h2 Yiin=situ" troining orogromme.
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1e  ~ualits Contral

™2 oot iazortant of thc four divisions ic thet of ~ualitr
Zontrol boc vze it influences zll the otrer cotivities Yy daterzining
rethrr or not certzin row astairisls sro satisf ¢t rr snd can 3e =afels
used. Zguslly immort nt is the curliirs eontrsl of ooy intzrmedisry
nraducts privarsd or manufrciured wicesure thizse 1t 4 te finished wraducts
ancé the esta®lish

i~ of lTenclese norms or stradi rds, the letter b vinc

to comnly with certzin strinsent international recuirements.

Althourh quelity control is an integrel part of 21l tha
furetions, it plays a special rele when allied to detziled analysis and

~esecrcn and develonment.

It links torether the cctivities of the Anzlytical Wypert
(AFZX IV(D) the Pharmecology ixpert (AITTZX IV(3) 2nd the Microbiology
Zopert (AVZX IV(C) in thet all these activitics are tending not only
to the developmant of their owm programmes but to meke sure that al
products developed comply with internztional stendards (limits of

contants).

2y including in the equipmer-t purchased ¢nd installed such
items as computers, instrumentstion for chemicel analvsis a5 well as
snecizl microscopes (equipned with camera) and new scnsitiwe bzl-nces,
the »roject hzs contributed effectivelr to the imredicte ohjective of
strengthening the RDRL as the natioacl iastitution for drus guslity

eontrol.
2, Reszarch snd Development

In the case of RDRL, recerrch znd development involves thire-

distinct sub-divisions; Chemistry, Yechnonlogzr :nd 3iology

v

The aetivities corried on by th2 Chemistry ond Biologr
sub-divisions are fully reported on by thz UNIDO IZxperts concerncd znd
for thase divisions, snecial equipment hes been purchosed end instslled,
enabling not only advences in instrume-tstion but advrnces in phrrma-
cology scrennirg for anthelmintic activity »nd anti-dvsenterr activity

as well es in tests for hypoglyc:-emic activity,
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In the chsnistrr sub=divisian, the nhirs-eon?s <nd DhYTO=-

it

cheniccl sctivities enahle tre orer stinn of samnles for screening.

The rdv —cexz cchizved ia the instzll tion of the amicrobiologs

—
P
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czorsaare ad ia the snime n Y2 whnle development

proesrere,
3. Puplic dnclysis

The pressurcs on this division are growing and the anmplic.tinma
55 “he Drug Levs of I"3mcl will zdd further importrace to o divizion so

closelr linked to Quality Control.
4. Pilot Plant

As the pilot plent division of RDRL was becoming toe srell for
the devclopmeat »rogrzmie envisaged - ~d in order to invistiz te immrov-d
methods af procductirn, lar~ r equinment was included in the immedi-te
reguiremc-ts of the vrojsct wiich celled for the nrocesesing on a nilot

sc~lc brsis of loe2l hernws, with a —~raven mediczl votential, or esrential
L] . > )

oils heving snecific exrort interest.

Tnfartunately, the =ronassed time-freme fsr the nroj2ct could
not t-ke into c-nsider-tion the delavs which eventually occurred, so the
installetion of the new and lerger cdistill:tion 2nd extr=ctirn units

could not t ke pl-ce. This is now schedul:cd for June/July 1°7h4.

The comriissioning of the pilot plant at the new site &t
Godevrri shruld teke plice during tae lettar helf of 1724, This delay,
and the pronlems of g-thering sufficient material for processing ¢hrough
the existing pilot pl-nt, has hempered the developing of new or improved

prnoczssing techniques.

Howaver, work has continucd on the improvemeit :nd r-tionalie
setion of the methodolory applied tc lahor-tory scele production prior
t» the develorme~t of the required scele-up methodology amlicalle to

incr:zsed nilnat plent outrut.
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Thiz work invalves not onlr tha study of sriees s ured =t

arzsent wut th- cpeliciticn of theose rrrcesses to swecirlly solected

Iy

rrw metaricls and trheir axtr-cts, such es Disscorsz deli~idaa (diss aninc), .
Torterit aricteta (Corcerine hyﬁrocﬁloride), [trovz k3llsdon 2 (Gtraninz),

Solznum khasiznus (sol: sadine.

con s—ocies, Timur oil, rent 'z oils, -momum oils.

D. Institutional Fr-mework

The project comes under the inistrr of Forest -ud 3oil Conservstion,
more snzeificrlly through the Depzrtmatt of Hedicinsl Fi-snts, whose

Dirzetor Geurrzl is Dr. 3azmar 3zh-dur MALLA.

1e Contributions

In tcrme of contributions, the only fipures readily avsilatle
are those far Project !ZP/20/003:

3i Sovernment of Me:al Ui Development Projrame |
eRs. 8,2000,C00 JsH 1,498,%50

(U3$ 625,954 2 13.10)

The IG/I’ contribution is deemcd to be 'in kind" whereas the
TIDF contribution cnvers the acquizition of szquimment and vehicles, the
services of expert and sunrort st-ff and all costs falling within the

limits of the budget.

Ce Official Dismnsitions

In ordor to achieve the aims of the »rnject, and at the
request of the Govarnme-t of Ue-al, it was decided thct UIDO would bSe

recuzsted to fiz2ld certein exserts. Roguiremont began in anril 1772.

The Governmaent accepted the cendidature of .ir. John G.
Merzdith, Ingenieur en Chimie Technique for the post of CT4 a21d Project

Co-ordin~tor. He took up his duties on 1 .ugust 1982.

There followed tie zccestence of Dr. J.P.G. Williams, Pherme-
cologist, whose duties began on 1 December 1982; Dr. Jan Karlsen,

Analyst znd Quality Control whose duties begen on 21 Janurry 1983 ard

8. Mliie Cordes, Microhiologi~t, whose dutics hegan 24 January 1983,




from nis ost of JPO st the TP or 15 March 1972

Trz Denrrtmest of Medicinel Plants allocrted the countermert
vwozitions t~ *he lenior Officers of the nnyzl Drugs csecrch lehoratorye .

Dr. 3.3. Melle, Pirzctsr Gencral as
Proiect; Or. S.Z. Rajbh-nd-ry, Deputy Dir-ctor Jenural. Dr. P.l, .diilkari,
Senior 3cisatific Officer (Chemistry); Dr. 3.3. Adhikari, Jenior 3cisntific

Officer (Chemistrv); Mr. AJD. Snresthe, denior Scientifi

(2]
9
21
~ O
ge)

Plznt Production) and Mr. S.X. Josni, 3eientific Offi
all hackcd up by the st ff of the RD:L.

3. List of Personzlities Involved

I. Ministry of Forest =nd Soil Conservotion

¥r. Emerald Jua- 3. RAliA, Secrztory

Mr. Purushottszm Zhakta Sinch PRADIHAI, Planning Officer
¥r. Kenil 3. CEITRAK R, Chief Trrining Officer

Mr. 3111 HART, Countnrpcrt. 5

II. Miaistry of Finance/Foreign Aid Division

Mr. Heet Singh 3:RESTHA, Additional Secr-tary
Mr. Punya Prasad DAHAL, Under 3ecrestery

III. Netional Plenning Cormission

¥r. A.R. JOSHI, Section Officer

Iv. Corvorations

Dr. ksfaq SHEAK, General Mansger, [PPC

Dr. A.2. SiRESTA, General ilanzger, RDL

V. MG Den~rtment of Ayurveda

¥r. K.K. ADHIKARI, Dircetor Generel
tir. K.R. ADHIKARI, issistant to the Dircctor Generzl

VI. United .ations Development Prosrcmng

¥r. John 3. MOLFORD, Resident Renresont:tive until liay

1683
br. Toshiyuki HIWA, Resident Represcntative from Junz 1023




VIl.

IX.

X.

Food and agriculture Organisstion

Mr. Ge AXIIT!, Rernresent-tive since Janu ry 15¢3

Mr. 7. TILER, Reme

World Ge-lth Trguaisction

Dr. BeA.V. PERERA, Project tianager, Prim-ry fealth
Sunnort 3ervice Programme.

Dr. P..l.V. KURUP, Consultnnt

Metherl-nds Develorma-t end Voluntzer Service

Dr. Rob VISSER, Representative

Communitr Forestr— Developmernt Project

Mr. 3. PELINCK, Chief Technical .dviser
Mr. 3.3. PR.SAD, Counterpcrt

Forest Produce Utilization Joard

Mr. I.ii. NAKARMI, Chief




The development obj-ctive of the praject, m-n*inned on page >, is
y-stor in scope Yhen b weprds mi-nt s2om tH CONVE.

The topogroohy of the Kinpdom of demrl,

irrzin, comprisians a flet crec in *he 3South, = centri.

and z rountaineus helt the whole leagzth or the cowarnry o the Gt

cr

mck~s ropid communicetion entirely depencent or air-trznsport. “ho
200d rmords exist run on zn Sast-West axis zlong the fl-t area knom
g g

~s the "Terzi', with limited rosds leading up to the hillse

The terms ‘"locally availahle harhs® and “tr-ditional medicine
illustr-te cuite rightly the problem of creating a centrsl source of
essentizl Mnatur-l drucs' capeble of being used as revlacemants for

imported complex medicines.

In itszelf, the processing of medicinal herhs comes up a2gainst the
immensity of the geograshical dispersion of the growing areas. Ihe
frrme snd collacting areas are siturted in last and “est enel where
accecs roads are inexistant and where tramsport is dependent on porters
carrving heovy loads of fresh or driad hervs over lang distencese.
Zazsrdous journcys centribute tc making collection and field processinr

irregular.

The Devclopment Objactive was thus broken down into five Imuedicte
Cbjectives roquiring & series of racommended nutputs for which certein

activities were prescribed.

Im:ediate Objective Ko, 1, requiring the improvement of existing

fzeilitics in the field of research into the not:ntial of indirensus
row moterisls for tie nroduction of drurs, was evprraached by the exnerts

with regsrd to their owm snecislisatione.

In conjuncticn with the RDRL Senior Scientific Cfficers, plunts
and herhs of vrime intcrest were defined, coll-ction and recnording

underteken :nd pnysio-chemical examinetion end assar instituted.

Specially selacted lzhor-tery equipmont was ordered and althoush

activity was a little slow to begin with, by July 1633 the progrimme

vas grthering momentum.




. . . - - - s . o .
mmodicte Obhdzctives 2 tnd 3 ware =1so Seing net oy ke develcopment
- 2 2 X

belis
of the analwticzl Iz2.or-ters and the Cualitr Control iivizion. .
The rhol2 zilot-nlnnt oprogromue rad i~ come  under revi w heczuce

tho new egui-ment on orfer wes £oH b2 hcused Hutside Hathmowdu, =zt
Jodzvori, cni the inctrll:tion ¢ad operztion of the larmor eutrociion
units wes subject to adecuste tuildinms beins provided. Prenrr:ticr
i the site, th=2 buildiag of ¢ dam to obtain the reguired suprly of
water to h: deccnt-tion and sedimentation tanks was delayed znd it
is unlikely th-t installzstion of the equipment will tzke place before

June/July 1624,

This mesnt th-t any consider-tions concerning pilot plant operztions

had to be geared to the present equipmert used at the RDRL and could not

at this stige be related to the lerger czpscity envisaged.

A close lock at the vresent oper~tion was undertcken followin:
agreement “etween Dr. 3.3. l21la (RDRL), Dr. R.0.3. Wijeseiers (177IDO)

and Mr. J.G. Meredith (CTA-IEP/°C/CC3)} to see to whot extent th~ infor-

,

mzation available could he extrzvolated tn the lerger scale envisaged.

With tihe redictritzution of an ort:nt pert of th: »nilot plaat

proccssing to the Herhs Froduction ~nd Processing Comneny, the pilot

r"

olznt {in truc sense) iz at present involved in the srocessi-g of

its
Dinscoreaz deltoidea, for Dioszcnine; Solanun khasisnum ad S.lacini-tum,

— .

for Solzcodinz, 2nd Zerberiz aristata for Jerberine hydrochloride.

A statue rerort, finalised in July 1983, setting out the diffzrent
problems aff:zctins regul-r oper-tions of the pilot plant (inteorruption
in -he supnly of clectricity, -ater, 2tc.) should enable a revi:w and
examinetion in detail of &1l omer-tions likely to affect the new instsol-

latione.

The stotus report is pert of the nroject outputs prepzred by the
crts and covers the meriod March through July 1983.

Inmedicte Objective llo. & recommending the test marketine of

druzs ané essentizl oils from local herhs, as well as prrethrum was

a1d still is an impossibilitv on an organised basis.




me whole macranism rogre - inte & nov concent ~ind is to Se anvr nach2d
jointly Wy the 0 L and the (PFC. Close liaison, through a smecialised
and we.l informed link-man will anzhle doth perties &n get the necesssery
ifinl' of worid-wide merket coniiticns 21 o Wrngr e a systematic
anTroscCie

2y oxteasion, Immediate ! "ni-ctive 10e 3 nad ts be @rendoncd thriush
lack of sufficiext hacke sround infarmaticn 2-¢ the leOlebl it of building
up the required internztionzl contzcts in t-e short time =available.

In the finol enalysis, the immediate practical objectivz ol i

project hrd to be t-ot of strzasthaning the Royal

r-torye. <Ihe new ecuipment inst-llad,

fellowsnip progr:mem: all noint
lahorztarr activities and raising the 1

The rervorts subo

reccmrmandatisns con erning operztisias,

£ :rther ecuipment.

l:zvel of inves

he in-situ trzininz and

jtsed by the Zxperts zrovide the necessar:

tiz-tion o

to tin necessity of develor ings all

detziled

trzining and where necessary
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The prmctical recomnendsztions tact follow deal more witn the

3 .- ~
-

Tnstitutinn ZJuildiag asteoct of the srojsct, °s the more narticu. r aspects
of erch experts activity is dezlth witn in their own ra2por:s which have

heon circulated separztely,

dowever, -ad tais is a fundamental asmact ¥ t-e whole projact,

it is importcnt to stress the nzed for having an nverall project concent

which ca1 he solit into smaller projscts mcre cansble of sati-fring 2ach

narticular aspect of the overall concept, 1n its own wav 2nd in its ovm

&

time.

This leads, by gr-dual develorment of aach activity, te a strangtheoning

of the whol=.

1. Strengthening the Royal Drucs Iesezrch Lehoratory must he
considered, Wy EiE, GDP aud U7IDO as an on-coing Dracess recuiring
sustsined attention.

2. The techniczl out-ut of tre RDRL must be monitored rad
selzctad exmerts fislded when reguired, on short or medium term
anmointments.

3. ‘The technicel cepzzility of the DXL must be =dvanced 727

measns of anrropri-te rrd specific f£2"lowehips agrend with UiIDO.

be e overzi. trrining »rocromme nust take precedence over

l = A

new equipment requirements.

Se Selacted manhers of Senisr stoff should de trzined in modcrn

managem~~t techniguies.

§. The concept of horizontal comrumication in conjunction with

vortical communic-tinn should te introduced at junior level, su-ject t=

proper control.
e The vecrly G Work Flens sh +14 he wroken down into pzriads,
»ither cn a querterly or a monthly basis.

8, Once *ta

given to each dzvision, with taepmet dates fnor executionm.

[»)

~iod is est tchiisned, apcrationsl plans should be




1Ce " pP, UIDO, 3i3 {SATA) 27d Zts. TOUVRTAIAE must de kept
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infaormed of Yuildins Trogress an

14, A close rel-tiomsnir to dc zaintzined detween FLRL and the
diffsrent encincering sections of 3YS.

42.  3Y3 enginsers should be invited to join in the installr-tion
of the Pilot Plant.
12,  Primcry nsnuftcturing, such as vlztforms, steps end noist
tracks to ne undertrken by 3IZ on the basis of t-e Tournaire irrwingse.
Ak, 2¥3 (SAT#) to have a hand in traiaing the nilot plant main-
tenance engineers.
15. laintcnznce srocedures, 2s montioned in the CTh Progsramme dated
25 Auzust 1953 should be jntroduced ~nd improved upon at regulor iatervals.
16. Te introduction of He:1ltn rnd Safetw measures cshould b2
followed ur by “ae aprointme-t of a 3afoty Cfficer.

47, The agrointmert of =2 LIl K-iil to work rrith

ot

he Herhs Praocuction

-nd Processziag Co. Ltd. on joiat erotlems of narketing sho uld be nece
witheut delzve The results of his work could lecd to a technico,/comrercial
project.

18,  3tsadcrés of essential nilc srould be estaslished znd striétly
ohservced.

10, The development of pyrathrun axtr:cts as insecticides for

usc on the home market should ke re-oxomined to determine the exrort

notzntial of the pyrathrum extrsct as well as the finished product.




Post title
Duration
Date required
Duty station
Purpose of
project

Duties

Qualifications

Langucge

ANNZY

=

JOB DESCRIPTICN
DP/NEP/8C/C03/11~01/A/3241D

Chemist/Technclogist for the Production of Pharmaceuticals
Twelve months, with possibility of extension

As soon as possible

Kathmandu

To further develop the existing facility for the production of
plant=derived pharmaceuticals at the Roy2l Drugs Research
Laboratory,

The expert will assist the Director of the Royal Drugs Research
Laborztory to orgznise the Laboratory and Pilot Plant facilities
for the production of pharmeceuticals from medicinal and
aromatic plants. More specifically, the expert will be expected
to:

1. Assist in the installation of the laborztory ond pilot plant
focilities for the production of pharmaceuticzls in the
country;

2. Supervise the installation of analytical instrumentation
for the quality assessment of drugs, essentinl oils and
other pharmaceutical products, and for biological screening
procedures;

3, Organise optimum utilisation of all equipment 2nd regular
maintenance procedures;

4, Conduct market studies with a view to matching production
to the actual requirements;

5, Exercise general supervision of project activities,

The expert will also be expected to prepare 2 final report
setting out the findings of the mission and recommendations
to the Government on further action which might be taken.

University degres in Chemistry, with wide experience in chemicel
technology, particulzrly in the production of pharmaeceuticals,

or degree in Mechanical or Chemical Engineering with long
experience in the production of pharmaceuticles from plents, er
any similar and equivalent qualifications and hackground experi-
ence; experience in chemicel technology, natursl product research,
merketing studies, and similar work in developing countries ean
asset.

Fnglish
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S.32. nalla
«2e Hajbhandary
P.lle adhikari

A.D. Shresthz

ReXe sAmatrya
SeK. Joshi

A.8. Tnadhyay
P.%e Chaky=s
103+ Zista

M.C. Shrestha
P...» Shekya
‘anesh .idhikari
2eR. Tulachar

SePe .’».c?‘.s'r:!:‘—,

Mrs. Sumitra Vaidya

jentific Officer

s S nees
antific Cfficer

Senior 3ciennific Sfficer

Sciantific
Scientific
Sciantific
3cientific
Scientifi
fssistant
Assistant
Assistant
aszistant

.s3istant

Officer (Pharmrcology)
OfZicer
Gfficer

£ricer (Sotany)

lcientific Gfficer (Pharmacy
Scientific Cfficer (licroniology)
Scientific Cfficer (3otany)
Seientific Vfficer (Pharmzcy)

Scient fic Officer

Scientific Officer (Phytochemistry)
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Li-t of Fellowsning
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I.TIA) ;
3, | Microbiological 5 Yr. Poie Suckyn 1382 | 1/3/°3 21/5/22
assars
L, | Zio=aszay £ Mr. HeP. snntyz 1082 |22/2/%3
5. | Crug anclysis € ¥r, D.P. .ouzcne
. | Drug axclysis 6 Mr. L.K. Vzidra
T Microwiolorical 12 tiss K. anandhar
ascars .
13
)
"o | fio=zszoy 12 Mr. S.K. Josti
!
$. | 3recding and mein- 5 ¥r. Khan |
i tonsnce of lakera- i
| tory arimals | |
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ote:

Rest of the fzllowsh
tecnnical report by Prof. F.

directly between XDRL, TP, WIICO.

ips pro-rzmme as gscredulad in the
3endbers is being discussed




ALY IV(A)

Sum-ar~ of CTA Prcgriss emorts

6 Sentember 1782,

~

Short report on conditions of project afi~r arrivel of Cli, First

plzn for development at Jodevari.

14 October 19C2.

Recapitulaticn of project activity for the pariod 1% larch to 3C
Septemher, Further informetion on Godrveri site develorment. Dizcussion
with WHO on Fellowships. Reference mzde to “conomic Fizld reports and

a Harkzting mission to 3Bombay in July.

3 December 1972.

The renort refers to ths second visit of Prof. F. Sandherg and
indicotes nrepsr=tinns made for the arrivzl of the Fharm-colozist
Dr. J.P.G. Williams. The clearcnce for ls. il.i. Cordes is still awaited
from 3G, whereas th2 accentence of Dr. Jan Karl-en »y G, is netified

to UVICO.

The associate experts' ficld trip to West fenal iz plemned. ention
of the Jeint Xeport - ''Strategy Prorozal' - by WeJ. deloeck and 3Bart
Dominicuse.

Further comment on develorment of Codsvari site, study tours,
the liadurai Symnosium and the 2eijing workshop.

A first attemnt at "in-house'" training by the preperction of an
"Introduction to Corporate Pl-anin~'e

Report on safe arrivel of project vehicles and recruitment of

driver.

Initiztion of advence guot:ztions for project TZR/80/ 04k,

10 Januery 1933.

In December MG signified acceptance of is. M.l Cordes as
microbiologizt. She and Dr. Karlsen 411 take up their dutics in

January.




flegotiation for thco nrolonizitisn of tie -ssociate Ixrart/Iconomicis

stay in llenal.

Pressure maintained on WZ0 to finalice the followshiv prosromme

alread: running late.

The dem on the Godeveri site hes heen constructed, rork on the

sedimentetion and decantation tanks hes started.
Final Project Docun:nt IEP/S0/CLL submitted to UDP and U.IDO.

Records of Ficld Visits circulatede

4 March 1933.

Consolidated report for the period 13 liarch 1982 to 31 Decemher

19C2.

7 Aoril 1%§Zﬁ
General Account covering meetings between all the Experts and
Dr. Malls and the Senior Scientific Officers of RDRL.
Report on progress at Godaveri, the site haviag been vicited by
Dr. Wijesekecra during his stay in Krthmandue
The Therm=x/3teamax boiler delivered to Godevari on 27 Marche
Report on new constraints imposed by UVDP, resulting in 'moratorium”

on equisment purchesas. Re-anrraisal of labor:tory reguiremerts by all
experts.

After long delays, four candidstes penefitting from the WHO f2llow-
ships begen their trzining.

A new work procramme prepzred for the Associate Zxpert, to cover

the prcsent activity of the Pilot Plant.

8 Jul! 128 5‘.

Covering the period 1 April to 30 June 1983 the report leads in to
the TPR planned for August, by updating the Phammzcology activit: as well

as the microhiologr and essential oil worke.

Report on discussions with Mr. T.E., Tyler of the FAO re NEP/79/CC7
Contact established with Mr. G. Axinn, FAO Representative.




22 Julr 1573

L e
- ik Le

o

Tollowing wrcsenistion in Juns of the Proj:ct Evaiuation Rnort,
T -

a Censclidzted Progress Report wzs driwm up at the end of July i~ time

for ths Tripartite Review (IPR) on © August 1923.

Tre revort collated a2ll the information previously oprnduced and
provided up-to-date informstion asout the Godaveri pilot pl:znt site
and thz stote of nrojsct activities. A list o eguipm nt supniled was
included as well as a schedule of instellation activities 2nd in situ®

training.

Perind & Aurust/27 October 1¢33.

Renmorts to UNIDO were in lotter form dealing with smecific

problems zs they arose.

27 October 41663,

A General Aiccount was presented prior to the CTA Finzl Report.
.e account covers Institutiorn Building and Problem solving, Comients
on ecuipment ond transfer of ochnology, as well as 'in situ’ training

a2nd Futnure prospectse.

The account also mentions the mistakes m~de znd the contingency

measures zdonted t~ deal with special situationse




AlTIaX IV(B)
A

s o m—

Sumrmary - Phzrmecolory

The obj-ct of the project "Strenzthonine Royel Druss Rececorehn
Izboratars” i5 to help the ADRL to £ulfill the odj.ctive of G enel
that Hepnl should be self-zufficisnt in essential druss. The nrojoct
document was signed in Decambar 2¢71,  Purchase of phermecology ecuinmomt
comienced in Septemher 12°2 and a technicsl expert in Fhermicolosy was

#321ded in December 1522 for a period of 12 months.

After arrivel the phermscology exyert mede an aprraisal of the
situation in RDRL and a number of arcas of potential development were
identified. During the exgert's coatinued presence in the labor-tory
further aress beceme apperent. Of particulcr importance in any scientific
drug development programme is the existence of a well orgsnised and
efficient animal house. The exvert has devoted much of his energy to
emphrsizing this point which has been well received. Recommendations
were mode te the Dirsctor of the Laborestory snd to the TTIDC CTA and
meny of these suggestions hove been or are being incorpor-~ted into the
animal house. The Dirsctor Geizrzl of the Department of Lkedicinal
Pl-ats identificd at meetings with the exwert a numbar of narticulor
arsas in which it was felt the RDRL should work, accordingly the expert
turned his attontion to these areas edvising on urotocols and technicues
otc. Consider-tion of tr-ining aspect of his job led the expert to

cke a numbcr of recommendstions espscizlly in relstionship to the
liwrsry -nd a suhstentisl numher of books on pharmacology have heen
or will e added to the demsrtment's librery. Recommend-tions for
training in specific aress eg. Ph.D. in toxicology have also baonn made.

The Dirsctsr Genor-l has recussted that the TITIDO experts provide
a work plan for the laborstory to pursue after their depsrture. =n
resnonse to this the phrrmacology expert has presented a genaralised
flow chart £ r the investigation of biologically zctive meteriels

from biologicel sources et the rese-rch level.

The necessity to purchese a gener-tor and other equipment for the
animal house tog:ther with certein other fectors 1lad to rezprraisal
of the original equipment list 2nd the substitution of certain other

itemse.

|
|
|
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3. The microviolconical csrects of rharmeceutical oraducts, o
rroduction ani/or of their develo-me-t ere egually importesn- as
the chemicesl r=»d physicsl =23 ects. The u'”“?”’“‘ﬁ Ticel focilityr
~ithin XDAL czn render a wval wct
fevelorment sctivities of Jb: e vroiuc-
tis>n of rharmaczuticals, in rraugh b Tacome
more utilized =nd Setter inte tes o 1 fr-ze-
worka

te Concarninr +l2 -reoduct dovelommant activities of ZIHL contritutions
from microbinlory could we randered in the follovwing subjects:

- in sta dization: microbiolorical contrniinztiscne
- 1in stakilii-- studies: tozting for starilitr or
rezistsnce %o nicrodisl ~rovti in the determinntion
cf ontimum formulation, the most suitasle caintaizer,
the optimun stor~re conditions end the srelf-lifa.
rocedures for the finzl nroduction.
of ths microbiologsiczl lzherstory in stradir-
ro=dr stort this fircel yeer.
siven for the develnpme~t of microbioclogiccl
dures.
Ce I of taz e utic~ls,

the fzllowiag ce;trlbutloﬂs are identified

- micreobiolocical cantrol of rzw materi-ls, coad
nroducts, water suv~ly, =uvirsnment and package
matarinls;

- ¢nntrol of sanitation przctices;

-

- prepag=tion of hygienical a

ttitudes.

de It is expectad th.t the sectinn will have %t» hendle much more
samplas in the future. Come measures have tn be tasken in anti-
ciration, of wrnich immediately neeoded:

~ a constent and adeguate electrical supvlye.
- a more specious houzing.

a good supnly of smalier items at the bench.
the installation of an autnclave with higher cavacitr.
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The methodole~r currently iz use nis d22n rerised as far
Tt iz ztrongly sdvized to follow pharmzconoesisl or strnd:
for tests/amalysis of nharmaceutical zrasucts.

0

The gualitr of the analysis results z7s 9 W ziven much 2ttention.
Ta sroad lines this concept is axplainad and sprcified.

Prepzrstory work nas deon done for the e

vztion of axenic ntamozin "*:tj;:*%gg, th2 cou :

amoeoic drsenter—, to extend the scresning of ULEQt extrzct

a1tidvsentric activitr. Due to the late arrival of the indi

sa51le meteri- s cnd non-av=’ litr of amoenz the actual ¢
=1

251
could nct be initiated. I[ethndolozies wta m=2diz formulations wore
orovided to th2 sectione.

The screeningz progremre could be strenthaned by the following
measures:

a centralised record keening;

the establishment of a data hank;

- the forminr of a formal rese=rch group for this activit:y
- the screening of a higher number of nlants followed by

a further testing of tar active plent parts.

The centralised record kesning has been discussed and was arrzed
upon as well as its comnuterisation.

A guideline for the follow-up testing f sctive plont parts is
vresented.

-

Record keening was found inadeguatz. .n2 microhiological section
should have records for methodology, ramples, results »f analysis,
equirment, mediz, reagents, etc.. A zuideline for the ec -__"shnnnt
of a lasborztory manua l 2ad models for forms are presented.

The sutfit of the section is mocdernized and extcnded' an air-
conditicner was installed; the library is enriched with litersture
on micrnbiolopy and its apniicstions.
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Surmary - Analysis/Quality Control

Trhe basis of this repvort iz concermed -:ith tha asr:cts of the
instrumental equipme-t at the RDRL, Sringing it up to a nositicn where
the instrumentatinn nzets modern regulirements f{or a rese rch lahorztory.
Ferthermore, the setting up of a working tro-romre for the scresninrs of
nlant material selected for investig-tion wWas of imgport-nce and is to

ce continuad in ‘he ccming yesrs.

y b}

The conditions in lien:l are favouranhle for the starting up of
smaile=scalz nroduction of plent nroducts. Hovever, rigorous stziadorad
rmethods for the control of the ovroducts must be devsloned and avclied
if these mrcducts are to achieve m-rket successe A TUILO exwert in
eccnomic manning hes stiorted a survey of He-~al znd nis investigstion
Wwill naturally be the basis for the nlants selected for cultivetion or
collzction. However it is my oniniom that RERL should carry on ~ith

.

the ¢ollaction of the essential plents from all over 'enal to estehlish
a ‘eralece stendsrds {i.e. Cortex Cranati) no- th-t the necessary
instrumentaticn for vhytnchamical wnrk is present. :rlowever ricia the
fiora of eral mzy ke, the arount of -mrik necessar— to estarlish proper

locel stenderds must not be underestimated.

The biolozical denrrtmerts of tie IDRL are thie weakest and mont
in need of future strengthening. Therefore scme of thz inatrunmamts
have “een chocen deliberztely to enalle the chemical dez-riments
either to provide the section of pharmacology rith ourified extrects
or ‘ture' compounds - or to an-lyse more thornugnly any extr.et showing

positive nharmecoloriczl effects.

Do rerlace imported phearmisceuticel products —ith indigenous drugs
reguires exteasive pherm ceutical/rhermzcological testing rithout whieh
no success ca- or will “e achieved. It is therefore stressed that the
development -nd nraduction of medicine based on indigenous metoriel
is a long and tedious pr-cess. RDRL »eing the ker lakor-tory in this,
the developme-t in z:al certsinly will n2ed lon~ term su-—ort to

achieve tihe goals szt by 25,

i
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|
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Specially mentionsd iz the nsces~itr of close cocpor: tiom wiith
other wniverzitics concernacd ith reserreh in thytcchemistrr. Such
-

5 contrct cauld lc-d to a j2int rheD. rrogr -mo =acf feeilizate the

exchnence of Fhal. stugerts.

To enasle lenal to enter the merket of nerfumery chemic2ls a
numker of essential oils are investirnted. Totzl oils or ‘cuts®
thcreof may be successful nroducts for e-zl in the future. The
procrzmrmed harvesting - distiilation and analysis h:ing done at present
will be carried nn into 1675 and should provide IERL itk necessary data
for product evalustion. This proirsmme will be extended to otker
plants containing essential oils. Iastrums-totion and mcthods for
escenticl oil control have Seen estatlisned, essentizl 0il stenderds
nave heen set and a gcod stsrt in the field of essential oil evaluation

achieved.

In the field of pharm-ccuticsl druz control the imstrumeitation

=

1

provided should be sufficient for efficient con 1trnl, howsver, psst-

gr-du-te axm:rience from otler <drug contire lzorrtorizs

i
ther-more zurrort from -experts

?
3

nceded for the officers.

i
ne ceoncept of stita drugs control depends

:,

streagly recommended hoczuse t
upon int<rn-tionzl coonerztion if it is to be of any use to the country

1¢ recommended thet

m

in which it is aprlied. It is thersforz n~cessary
regional cooperstion hetween ileval and 3ri Lenka, Shuten, Banglsdesh, India,
3urm~, Thailend, Malaysia is esta:lisked on a continuous -asis. This
cooperstion does not only concern the rsnect of drug quality.control,

but should also include the ests-lishment of small merufecturing units

hased on indigenous plent material.

Concern is given to the necessity of heving a rzgulayc suonly of
cremicels, vector geses and a constznt suprly of electricity without

which the work being done will turn out to he extremely inefficient. .

The regular mretings of stzff (every waek) which are initiated to

discuss problems occurred will further strengthen the cooreretion.

It is the opinion of the exmert that RDRL his bzen consideranly

strengthened due to the input of instrumentztion and to the discussions

with RDRL's officers on the plraning of rese-rch activity. As pointed
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reome, & USisotegr aroposall was wreperud

for =2 ovsrall wmrigramms, co:sad on infarmetion zrthered om
cuitivation and collection aspects, national and internztiomal
snrket char-cteristics snd the situation with regard to heslith

care znd drug sup-ly in th: country.

As f:r as the agronomic aspects are concerned, tie docision of
IMG/M to set uv a company for commercisl ex-loitstion of the
country's rasources in this fipld, will roguire some imzoriant

changss with rogsord ¢od

- cort-benefit consciocus mens gemert for commercial farms

- settins ur a comprehensive and profescional extension
) itivstion br private fzrmers.

- re-defining tire roles »f the der rtmental herhal {arms
as su:;ort;nr agents to *he commercialization progrinme.

Cort-pen:fit stud’es were undertaken for follerrinz zroducts:

- Atrovz hsilaionna

- Pyrethrum

- Rauwolfis serpentina
- Citronelle

- Lemongr:zess

- Palrmarcsa

- Hentha 2rvinsis

Although a voriaty of methods had to he used and the estimate
of cultivation casts and vields could not be hased on long~t:rm
inesitu nhszrvations (for somc nlcats thz grovth cvels is four
yeors), the studies can orovide inforction regsrdins the most
imeortant cast components and could te nelnful in the selection

of an amprcprizte prnductinn-peckage and in setting ferm gate

prices for vprivzte zrowers.
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jnsufficient market informstion. It is envizaged

study can he m-de after aprroximately one yerT, wnen more informa-

under the scope
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Descrintion
Tndustrizl Fermentations
vols. 1 and 2
Mew York, Chemical Publishing Co.

fieslich, Qaus:

Microbial transformation of non-stercid cyclic components.

New York, Wiley Interscience.
IS3N0-471-0182-0

Antibiotics: isolation, separation and purification.
Ed. by Mavin J. Weinstein and Gerald M \agman
Schering = Plough Co., NeJ,

Board and Lovelock:
Some methods for microbiological Assaye. Txchne
series lo. 8, Soc. for Applied 3ateriologye

J.3. Pharmacopoeia
latest ed.

iMitraka, SelMe:

Gas chromatographic applications in microbiology and medicine.

Krieger 1975
I3R! 0=471-61183-2

Pirt, Sede
Principles of microte and cell cultivation.
London, 3lackwell Scientific Pubs.

Yawada, Se Kinoshita, Te Sanido et all:
The Microbial production of amino acidse
Mew York, VWiley.

Progress in industrial microbiology
(complete, except voleI)
London, Heywood and Co.

Berdler, L.M. (editor):
Handbook of sensory physiology.
voll.4 (2 parts - Olfaction and Taste)

Manzu-ul-Hacq Hasuri:
Assay of vitamins in pharmaceutical preparations.
New York, ‘Hleye.
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14,
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17.

19.

20,

21,
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Shepten, Dese and Board, RAe -
Safety in microbiologs
(3ocisty of ipmliied lacteriology, Technical series
TSHN 0-12-638050-0

3
T s .
London. lcadeni
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Tinney. Dnda:
Statistical method in biological assaye
Loncon. Hafner Publicaticnse.

.mti .iotics and chemotherapye.
5th ed.
London, Cnurchill-Livingstone, 1873,

Ol7action and odours (William McCartney)
New York, Springer, 1961.

Tizuka, He and Natto, Ae:
Mjcrobial conversion of steroids and alkaloids.
New York, Springer, 1981.

Fermentation Technology Today.

Proceedings of the bth International Fermentzation Symposium
(or latest)

“Jashing<on, imerican Society for Microbiologye.

Cnoper, 1.3, (eds):
Quality ccatrol in the pharmaceutical industry 3 vols.
New York, icademic Press, 1972.

Microorganisms in foods II:

Sampling for 1icrobiological analyses; principles and
specific aprlications.

In:. Commission on Microbiological specse for Foods (ICHsF),
University of Toronto Press.

Brard. R.G. and Horelock, DeWe:
Sampling ~ Microbiological llonitoring of Environmentse
london. Academic Press, 1973.

Hartman:
Miniaturized microbiological methods.
(Supplel of Advances in Appl Microbiology)

Collings, C-Ha:
The prevention of laboratory acquired infection.
london, Her Majesty's Stationary Office, 1977.
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Descrintion

Hewitt, William:

Microbiological assay: an introduction to auantitative
principles and evaluation.

New York, Academic Presse

Kavanagh, Frederick:
Analytical microbiologye volell.
New York, Academic Press.

Norris, J.Re and De¥e Ribbons:
Methods in microbiology, Volse I and IT.
London, Academic Press, 1969/7C.

Charus, We and Hezos, HeKe:
Microbial transformation of steroidse (handbook)
Mew York, Academic Press.

fnnual Reports on Fermentation processes.
volse I and Il.

edited by De Perlman.

New York, Academic Press, 1977/78.

Solomans, Gl.:
Material and methods in fermentation.
New York, Academic Press, 1969

Halek, I.K. and Berin:
Continuous cultivation of microorganisms,
New York, Academic Press.

Pryde, A. and M.T. Gilbert:
Application of High Performance Liquid Chromatographye

Shyder, L.Re and J.Je Kirkland:
Introduction to modern liquid chromatographye
New York, Wiley Interscience.

Connors, e:
Chemical stability of pharmaceuticalse
New York, Wiley.

frochmann-Hansen, Ee and Higuchi, Te:
Pharmaceutical analysise
New York, Wileye.

Jellineky JeSe°
The use of fragrance in consumer products.
New York, Wiley.
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Description

The British Pharmacopoeia.
latest ede (1920)

Perry et ale:
Practical liquid chromatographye
New York, Plenum Press, 1972.

Silver-Lindbergh:
Computers in life science research.
New York, Plenum Presse.

ma“, K.‘A. axld Ki.nd' G‘s.:
Handbook of derivatives for chromatographye
American Society for Testing and Materials.

Barheim Svendson and Re Verpoorte:
Chromatography of alkaloidse

Amerdem, Elsevier, 1983.

Part A: Thin layer chromatography

Part B: Gas liquid and high perfromance liquid

Ariens:
Introduction to general toxicology.
New York, Academic Press, 1976.

Bruce, Clark and DeA. Smith:

An introduction to pharmacokineticse
Mosbye Pubs., 1931.

ISBN 0=632-00743=5

Filov:
Quantitative toxicologye.
New York, Wiley.

GOI‘rOd, JeWe cde ) :
Testing for toxicity.
Publ.: Burgess, 195l.

loomis, Tkd:
Essentials of toxicologye
Philadelphia, Lea and Febiger, 1975.

Goodman, L.Se and Gilmen Ao:
The pharmacological basis of therapeutics:
a textbook of pharmacology, toxicology, and

chromatographye

therapeutics for physicians and medical studentse

london, Collier-Macmillan, 1970.
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53
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55

56

Cescrivtion

Yosby + Ry=n:
Handbock of vractical pharmacclogre.
St~ lLouis, Mosby, 19¢O.

Animal and clinical pharmacclogic techniques in drug evaluation.
Chicago, Yerr Sook Medical Publishers, 1967. vole2

Osborn, Jere:
Statistical exercises in medical researche
ilalstead Press, 1979.

Philips, DeSe

Basic statistics for hecalth science students
San Francisco, Freeman, 19783.

ISBH 0=7167=CC50=6

Strike, P.We:

Medical Laboratory Statistics.

(= Monograph in Medical Labor=ztory Science)
Wright, 19%¢1.

ISBN 0=7236=0562=3

Swinscow, TeDeVe:

Statistics at square one.

Ede by British Medical Journal editors, 1930
State Mutual Bke

Spector, S., Beck, Ne and AeRe Liss:
Modern methods in pharmacologye.

vol, 1, 1982

New York, A.Re Liss Pubse

IS3N 0-8451-25C0-1

Bowman, William:
Textbook of pharmacnlogy
Oxford, Blackwell Scientific, 1930.

Lewis's pharmacology.
Edinburgh, Livingstone, 1970
ISBI] O=bbl3=C0656~3

Goldstein, ise et ale:
Principles of Drug /ctions
Wiley=lledical, ilew York.

Inman, WeHe
Monitoring for drug safetye.
Lipnpi cott 1980,
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656

66

67

686

Ttenm o,

43—

Deseriction

3bindon and Gross
Pharmacological metheds in toxicologye
Pergamon, Oxford, 157%

Smith, ReVe and Steward JeTe:

Textbook of biopharmaccutic analysis;

2 description of metiods for the dctermination of
drugs in biologic fluidse

Philadelphia, les and Febiger, 1971,

armitage, Pe:
Statistical methods in medic:l research 1982,
New York, Wiley, 1971.

IRC Handbocks of Pathology
I3C Handbooks of Screening

Wooton, and Freeman:
Microanalysis in mediczl biochcmistrye
Churchill=-Livingstonee.

Hodgson and CGuthrie:
Introduction to biochemical toxicology 198C.
imsterdam, Elsevier, 1930,

Martin:

Quantitative drug dcsigne & critical introductione.
New York, Marcel Dekker, 1973.

ISBN 0=3247-6574=5

Eccles:
Physiology of synopses.
New York, Academic Press, 1964,

Foster and Cox:
Basic Pharmzcologye
london, Butterworths.

Gracme Se avery:
Drug treatment princirles and practices in
clinical phermacologye

Discovery development =nd delivery of new drugse
(= S.F. Medical Publication)
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Yreath on, I'1, .llur2d Putlishing Co.,
1951,
122

70 Jan Beer, Y. znd I“-, :

Het

Modern pharmacolog: =nd toxicologr, vole 7
(Synthetic antldlmr“heﬂl drugs)
New York, Marcel Dckker, 1976.

71e Zugo, Ye3e 2nd Russel oD
Pharmrceutical microhiology end toxicologye

726 Reeves, DeSe et 2la:
laboratory metheds in antimicrobial chemotherapye.
Puble: Churchill livingstone.

73 Ham, (el
distolotye &th ed.
Lippincott, 1979.

I33N C=397=52089-1

74 Clark, Ge:
Staining procedures, 4th ed.
Wiilisms and Wilkins, 1981,
SBM 0=h23=01707-1

75 ~nnual deview of 3iochemistry
76 Subscription to:

snnual Review of Biochemistry

effective 1 Jane 1983 (if possible)
to be supplicd for 3 years.
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