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DEVRLOPMENT CENTRE FOR PHARMACEUTICAL TECINOLOGY
RESHARCH & DEVELOPMENT WORK FROM JULY 1985 to JULY 1987

The Record of Di_scussion for Technienl Cooperation Assistance for s
'period of 4 years was signed between the leader of the Implementation Survey
Team and the Managing Director of the Pharmaceuticel Industries Corporation
on Gth Ju.l_y 1981, The aims of the Technieczl Cooperalion has been to improve
the supply conditions of medicine in Burma through upgrading the level of
technique, coirying oul Rescarch and Development gctivities, with effective
wbilization of the facilities of DCPT, in the fields of Pharmaceutical
Preparvations, Quality Control, Fermentation and Medicinnl Plant Technology.

Taring the 4 year of implementotion of Techniocal Cooperation Assistonce,
JICA dispabtehed  (24)experts in varicus fields of Pharmoceutical Technology,
(12) Buxmese personnel wndertook training in Japen and ¥ 171 willions (approX)
worth of equipment, chemicals,bocks ond joumeld were provided, Technical
Cooperation Assistanece expirved on Bth Jiuly 1985, The report submitted herein
was carried out during the peried July 1985 to July 1987.

1. Pharmaceutical Preparations Development & Research
(g)Pormm 2tion rnd Development of Bssential & Conplementery Drugs
Tablet & Lozenges
{(1)Grisecfulvin approved by DAC
(2)Ethinyloestradiol awaiting DAC approval
(3)Czlcium Sennoside g
(4)Bee propolis extract lozenges

Pegsarics
(1)Metronidazole pessaries awaiting DAC approval

(2)Nystatin pessarics o

Injection

{1)0xytocin awaiting DAC approval
(2) Frusenide 1
{3)Metronidazoic

Eve Drops
(1) Framycetin approved by DAC

(2) Framycetin ¢+ Gramicidin + Dexamethascns awaiting DAC approval

Liquid & Suspension

(1)Wetting Solubion approved by DAC
(2)C1eaning and Sozking Solution g
{(3)Preserved Saline Solution 1
(4)Senna Syrup

(5)Co-trimoxazole Suspension

(6)Pyxrantel Suspension



Ointirent & Creom

(1)}Coal tar ointment
(2) Hydrocortisone vintment

(3)Mystatin cream

During the two years pericd after completion of Technical’

Cooperation Assigtance, altogether 20 different pharmaceutical dosege

forns wore formulated, Of these 5 have received DAC approval 7 arve

awéiting for approval by DAC. Qut of the essential drﬁgs which have

veceived approval by DAGC 6

wore produced on experimental basis and

handed over to BPT for distribution, The cxperimental production of

essential drugs approved by DAC are as shown below,

New Bssential Drugs Introduced During 1989-1287
{1)Co~trimoxazole Tablets

{2)Propranclol Tablets { film coated )
(3)Frusemide Tablets

(4)Salbutancl Injection

(5)Preserved Saline Solution for Scft Contact Lens

(6)Cleaning and Soaking Solution for Soft Contact Lens

(7)¥etting Solution for Hard Contact Lens

59,711
823,161
240,392

16,800

3,370

1,835
377

Drugs already have been under experimental production

(1)}aneurine Hydrochleride Tablets
(2)Salbutamol Toblets

(3)Pyrantel Tzblets

(4)Ergo_tamine Tablets ( sugar costed )
(5)Chlorpromazine Hydrochloride Injection
(6)Ribovit Injection

(7)Burplex Forte Injection

(v)Improvement of existing drugs

(1)Chlorpropazine Hydrochloride Injection

61,261,150
2,948,330
814,938
36,000
51,600
43,840
163,880

tablets

1t
n
anpoules
botlles

1

tablets

Because of the appearance of disccloration during sterage experiments

were carried oub to improve the quality of chlorpromazine bydrochloride

injection. The improved injectien were examined at monthly intervel for

cne year, The results of the test show that using :improvéd formulation

the improved injection is stable and there is no

colorotion.
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() Burplox I.V Injection

Pocauso of the precipitation curing storago of Burplex L.V Injection,
axperinents wore carried out to impryovo the quality of the Burplex 1.V

Injootionys It was found that the improve injoction romained stoble ond

“olear al the room bemperature fox tuwo months and the stability studies

will bo conbinuod.

(3)Princquine

L the colour of the filp conlbing of primaguine tablets which were produoed
pmvicsus]y on experimentel Dbosis wes found to have faded on long storaco
ocnother suitable colour wog choson ond experiment was contimied wivh new
film conting batch of tablets. Tho stability toeet of the new tablet iy

being carried out,

Others

() strip packing of tablets ( Prooronolol, Semna etc. ) by Tabdlet Packer ond

(v)

oepsulation (Cold remedies Tormiladion) by Cepsule Filling Machine which
were obtained from JICA., The Toblet Packer is intended to use in fubure
for packing of Co—ftrimoxazole, Pyrcmtel and Ergotamine tablets if

cocegsories are availables

Cordionlegic solutions were clso propared at the reguest of Cardiaec Unit,

Rengoon Genersl Hosgpitel.
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FERMENTATIOL TECHNOLOGY RESRARCH DEPARTHMINT

1s (a)Qultuio collection and maintemance

During 199507 Some 75 microorganisms he were icolated from the soil of
differont part of tho country. Among them 42 ciralins having en antibiotlec
aotivitics weso studied by mowphological identifiontion by using.
Internctional Streptomyces Froject (IsP)referenceos. 11 the isolated locol
straing hewing on antibiotic activitieos are maintained in fermentation lab.
Using summarized paper chromatography, some locnl isolato_d strains are
being studict for preliminary antibiotio clessifiention. Apart from sirvepto
~myces sonc industrial strains suech as Aspergillua, cotobacter, Yeasts axe

cultured ond maintained in froeze dried forms.

(b)gtrain irwoveient
By tresting with mutagenic agent i.e,¥itrosoguanicine(WTG) tetracycline

producer 5. albofaciens KCC 0342 was being stugied.
g

2, Experimentil /htibiotic Production

Dihydrostreptonyoin using 8. humidus was carried out by shaker culiture and
fermenter formientation technology for isolation mnd purification of Pihydro-

sireptomycin in loboratory scale was achicved.

3. Haw material substitufion
A number of leboratory experiments has been carried ouvt for the preparation
of yeast oxirach, corn starch, com steep liquor, soybean meal, potato starah

from local scurces o be used as subgtitutes for feoruentation media.

4. 5tudies on enzrime production
Clutamic scid Decorboxylase Enzyme( GAD)uwes studgiod both in shaker oulture
and fermenber formentation. The stability end sctivity of the Q4D enzyme wore
cxamined jointly with the MSC factory. amyleglucosidese (AHG) starch hydro—

lyzing enzyac wes studied by using local isolaie strain aspergillus niger.
MEDICINAL FLI®3  TESELRCH

1. Bxtraction d Tnolation of Artemisinin

artemisinin was oxtracted from the aerial parts of ‘riemisia annua cultivated
and collected from Meymyo. The extract after concentzciion and dewaxding wes
fractionated by colum chromatography, The yield ucs sbout 0,02 %, The
itdentity of tle ootive principle wes confirmed by meong of infrared gpoclro-
scopyy opticel wotation, and melting point detemmnstions. The crystals

sample wes tested for its antimalarial activity cnd found to be satigfactory.

2.Phytocherical Studies of Vinca leaves

Vinca leaves were extracted and the yield of the todal crude alkaloids wos

found to be 0,23 A, Chemical investigation was corricd out and found ouh thot

the extract contains Vincristine and Vinblastine.
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J.Bxiraotion a.nd.j;io_j:;‘.jg_iﬁon of Senmosidog

Total Sennosiden Iron sonna leaves were exbracteds The yiold was found
to ba about 1 % ona the puritjr about 48 4. The totcl semwsides extracted
WOYro transformed into its calcium salt and assay cerricd outb according to
the USP mothods The purity was found out o bo 43 ¢% This development

PLogramme ig going to be gtopped up in the very neor futuvo.

4 Taxonon cul Studien

{aYlexonominel studies of lemon grass from Pharmeceutiocl Raw naterial

Factory wes found to be Cymbopogon citratug ond the oil obtainod from

the grass wop ildentified as lewon grass oil.

(v)Caraway lecves ond flowers from Toungoo farm were swidied and found

out to be Cimaporwa iners

(c)Himtological ohorceters of Adhatoda Vasica, Pithecolobium bigemimum,

Geivapentondrn Coerbn, Cloodendron serratum, end Alpinta Officinarum

wore studicd (nd vecorded. As like; the subterrencen organs of the
family, Zingiboroceae are being studied.
(a) Sone (11) kinds of medicinel plants were collected tnd prepared as
Horbariun sheols cocording to their species.
5.0thers
(a)Seonoside conbend in Winged Semna (Cassia alata) lecves was carried
oute It wns obsorved bhat the sennoside A and B contents in young

leaves are move thonm the contents in old leaves.
(b)Extraction of crude L-Jopa fron mcuns seeds had beent oarried out.

(o) Borginin exbtrcobs wero tested using laboratory enimnls for antitussive

activity,

{a)Phe benzene, Putanel; otbhanclic exiracts of Scoppria duloisy Tenarindus

indioa, and Buphorbia hirta were tested on Gran (+) end Grem ()
bacteria and yecshs Only the benzene and tutanolic exbweols of

Scoparic duloig showed antidbecterial activity on Droillus, Mycobacteriun

Pgeudononag ond Condidas

MELHODS RESERCH AID_QUALITY. CONTROL

1.Analysis
The following types of experiments were carried out

(a)Chemical Anzlysis 382 tines
(b} Instrunentol Analysis
By spectrophotometer 415 1

By H.P.L.C 13 "

— 1 l —



-6 -
2. Pharmacological tests of the. following drugs had been carried out in the
animal test lab,
(a)Peristrophe roxburghiiaxa- Antiinflamatory test
(b)Bugenia operculata~ mtiinflanatory test
(o) adhatoda, Nasalie ~ Antitussive test
(a)Frusemide injection Diuretic effoct tost

(e)Sennoside powder - Puxgative action teet

3. Microbialesgical assays of the follewing formulations were carried out in
nierobiclogicel lab.
(2) Promyeetin sulyhate eye~drops
(b)Nystatin pessarvies

(e)ystatin ointment

4,Drug Stability Testiings
The druz étability tesiing of the following samplusvere done !
{a)Bthinyleoestradiol tablet
(b)Ce1d toviet
(c)Tiovit tablet
(d)Senna toblet
(e)Metronidazole pessavies
{f)tlystotin pessaries
2.Miscellanecus _
The following formulated samples had been analysed by using HPLC,
(2)Contents eof Bthinyloestradicl Irom Ethinyloestradiol babled
(b)(}ontents of Dextroncthorphon hydrobromide from cold toblet
(e)By peir-ion chromatographic meihod, the contents of Dexomethasone
sodiun phespvhate and phenyl-ethyl nlochol from {ronyoetin +_Crmicidin+

Dexemethasone (¥.G.D) Bye-Ear Drops.

UTIiLITIES DEPARTHENT

(a)Besides distribution of wotex electricity and steam and regular preventive
maintenance, Utilities department undertook repair of vacuunm trey dryer
soleneid velue, fluid bed dryer's pressure gusge, centifu,ge control system,
refrigeration unit of cold room, woter treatment pilznt pneunatie valve,
magnetic switch of one air condition wnit were repaired, Prorts replacement
vere corried out for eniti foen mobter ball bearing of ferwenter, Rotary

evaporator control knob and control circuil shaft for parkeging mochine.

(b} Installation of new fermenter, and strip packing machine ves complefed.

Repair of fluoxcmeter, U V spectrophotometer and #6-seenmey ave still
pen&ing.

o 12.W
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Servicon Renderod Upon Request Fronm Other Departments
S Prouranolely Frusemide & Transfusion)
(o) Analysis of 17 dxug,samples[£rom Hoalth Departnent for the Project for
upgrading of Hospitals.
{(b) Conduoting sterility and pyrogonioity test of tho sterile products

and cheoking and validation of torporatures of seven ovens by

tompefaturo rooconder for Durin Pharmaceutioal Industry.
(e)inalysis of Pyrobthwum samples from Peoplo's Toilet Indugstzy.

{a)Dotormination of Pyrothrin content in (P5) Pyrothrun somples fron
Chomical Eagincorn Production Co~opeorative Society, Rengoon Institutoe

af Technology.
(o) tnalysis of five samples of row wator fron coconut Oil Industiy.

(f)Prcparation ond frecze drying of culiure slents of five miovoorganisns

for Botany Dopartmont, Rangeoon University.

(g)Testing of (5) somples of hongy ond preparation of Propolis toblets
for Bee-Keoping Pivision; Minislry of Livestock Breeding ond Fisheries.

(h)Testing of Bucilypbius and Cimmamon 0il from Pharmaccuticcl Rew Material

Pactory, Hmewbi.

(i)Assisting the stali on the acrgening test from the Monosodium Clutamate

Factory Daik-U. (Foodstuff Industries Corporation)

(3)Acotic feid producing strein, occtobacter aleoholophylus wos distrituted

ta the Developrent Center for Foods Technology.

(k)Freoze drying of fspergillus niger was done for the Rengoon Institute

of Tochnology.

Other fctivities

Five Tosoerch papers were presented in ( Chemical Science and Industrial
Technology ) Resoarch peper reading sessions, sponsored by Industrial
Production Committecy Rosearch Policy Dizcotion Poard. ( Pleaso sce

appondix (a).
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Appendix (4)

Research Paperg presented in the Chenieal Science

and_Industrial Technolosy Reseorch Paper Reading Sessiong held

dn Hoxeh, 1987

Application of Amyloglucosidase Enzyme { AMG ) in Ethyl Alcohol

Fernontation.

A Prelininany Study on the Bxtraction of Artemisinin from locally

cultivated Arvtenisia ammaa

Culture Condition on Dihydrostroplomycin Fermentalion by Stroptonyces

Humidus IFO 13249 aud its recovery and purificatiem,

Aeverse Phase High Porfornsnce Ligaid Chromatographic doternmination

of Prednisolone in Prednisolone Tablet.

Formulation of contact lens soluticns,



1987-88 Dovolopment Programme

Ae Phermaceutical preparations Resesorch and Development

1s Formulaiion of essential drugu
(o) Tablots
Oxyphenbutazone
Probeneoid
Phenytoin sodium
(b) Injection
Metronidazole
{c) Other proparations
Benzoyl metronidazole syrup
Flumethazone + Iodochlor-hydioxyquineline
Senria gyrup
Propolis extract lozermgoes
Aydrocortigone oinbment
2. Improvement of existing produots
(a) Tablets
Primaguine tablet
(b) Injection
Burplex 1.V,
Chlorpromazine HGL
3+ Experimental production
(a) Tablets )
Bevit g
Saltutamol }
Oriseofuivin %
)
|

Bthinyloesbradiol subject to raw material & fuel

Ergotamine availability
Pyrantel
Propranclol

(b) Injoction
Dexamethasone
Salbutamol

(c) Other preparations
Hard conbact lens wetiing solufion
Soft contact lens cleaning ond soaking solution
Proserved saline for soft conbact lens

B. Fermentation Resecarch & Pevelopnent

Isolation of antibiotic produicing microorganismg from soil

Experimental production of entiddotics using indigenous raw materials
Strain improvement studies of streplomycin and tetracycline producirng
organisms

Experimental production of Glutamic acid decarboxylase and Amyloglucosidase
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¢, Hedicingl Plants Rescaroh

Do

Extraction of Scnuoside from Senna leaves

( Pilot plant extraction )

Extraction of L-Dopa from Luouna Utilis Seads

( Pilot plant axtraction )

Extraction of alkaleids fyom Vinca rosea

Collection and taxonowienl olaossification of medicinal plamts
Sereening of indigencus nedicinal plants for diuvetic, laxetive
and bactericidal properticn

traction of Artemisindn Trom L. annua.

Method Regearch & Quelity Control

Development of enelybicol procedures for Grigeofulvin Tablet by IPLC
Method Rescarch for guolity control testing of formilated produots
Stability study of the existing products improved in the Centre

Bicavailability studies of drugs
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PHE MINUTES On UNDERSTANDING BETWERN THE JAPAVESE SURVEY TRAM
AHD THE HUTHORITIES CONCERNED OF 1 CGOVERWMENT OF THE
SOCIALIST RIPUBLIC OF THE UNION OF DIURILL. ON TEE AFTERGARE
COOPERATION FOR THE DIEVELOPMENT CENTRE ITOR THE PHARMACEUTICAL

TECHNOLOGY PROJECT

The Japanese Aftercare Survey Tean (hereinsfter referred o os “the Toam®)
orzonizged by the Japan. International Cooperation AZency (hereinafter referred
to as " JeTeCohe") ond headed Yy Dr. Teuneji Negai, Professor of Pharmaceutics,
¥oouldy of Pharmacoutical Sciencesy Boshi University, visited the. Socialist
Republio of the Union of Burma (bereinafter referred to as '"Burma') from August
4 to iugust 9y 1987 for the purpose of working ot the detail of the aftercare
cooperabion pregram concerning the Development Centre for the Pharmaceutical

Tocknology Project in Rurma.

During its stay in Burma,; the Team exchanged views and had geries of
discussions with the Burmese authorities concerned in respect of the activities,

funotions and needs of ‘tho Projects

At & result of the discussions, the Tecr cnd the Burmese enthorities concerned
pgreod on the matters referred to in the document attached hereto, which is subject
to bhe amount of the JICA's available btudget.

tongust 7 5 1987

Dre Twééji Nagag:/ U Ba Nyunb
Leador\ : Managing Director

Tho Japonese Aftercore Pharnaceutical Industries Corporation

Survey Tean for the Ministiy of No.(1) Indusiry.

DCGET Project.



T. Dispatoh of Japanese Experts ( To bo requested in Form A 1)

Experts in priority order,in the f£iold of

1, Tnstallabion ond opplication of physiogedph

2, Maintenmnce Engineer { Eleotronlos ingtrunents )

3, Microbiologist ~ Glassification of Actinoryooben
and gtrain Improvement Toohniques

4. Phytochemist =~ Comversion of isoleted nlknlolds to
various forms (e.g, artiniginin to

artesunate/artemether

11, Provigion of Ppuipment (To be’requestea in Form A 4)
iquipment necessary for the Project will be provided within the
1imit of the Japanese tudgetary ecale according bo the priority of
the oquipnent list as per atfached in Amex.

ITIs Cost of Custom clearanoce, internal transportaticn; installations
painbenance and so on should be borne ty the Government of Burma as

NeCEssETY

IV, Implementation of Cooperation
The above mentioned aftercare cooperation programme will be
cerr.cd out within the Japanese fiscal year 1987 (%o the end of
March 1988) upon the request of the Government of Burma.
For this purpoge Form A 4,in particula;ynecoasany for the alove II
is expected to arrive at JICL 1y the end of Septenbar,; 1987
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B, CHRMICALS AND OTIER _MATERIALS

- %1, Chymotrypsin ( 1000 wnit/mg ) 5 Kgo
% 2, Trypsin ( 2500 WF wit/mg )} 15 Kga
*3, Tromelain  J,p 5 Xg.

A4 Pyrantel Pamoate 50 K&
54 Propranclol  HCL 10 ¥go
6_. Aminophylline 25 Xgo
7. Hydzoxy Propyl Methyl Colluloso { Resular L type ) 50 Xge
8. Ulivenolamide 5 Kg.
9. 1 ml Ampoules 1.,0Million§ To bo used in TKAW Automatie
10. 2 ml Ampoules 1,0Million¢ waphing and Schrunk filling machine
¥11, Oxytooin 100,000 1.7
12+ Naloxone Bydrochloride U.S.P 10 gm
13. Metronidazolo 5.0 K
14+ Hydrocortisone Sodium Succinate 1040 Kg»
15, Prednisolone Sodium Phogphete 4.0 Kgs

¥ 46, Framycstin Swiphate 1,0 Kg»

*17. Gramicidin 500 gma
# 18, Doxamethagone Sodium Phosphate 50 gms
#* 19¢ Phenyl Ethyl alcohol 500m1 % 6
204 Forit " Exira" { Wako ) 100 go x X0
21 P:i._c_ric Acid 25 gm x 20
D24 ‘I‘rimei_:hylamine soln 500 gm x5
93, Dihenzyl methylamine 500 gm x 4

24, Bexylamine
25+« Cyoclohexanone

26, Bydroxylamine sulfate 25 gm.x 20

27, Triethylamine 500 gm ¥ 24

28, Tetrachlorcethans 500 gn x 4

29, n - dibatyl ether 100 2} x 5
(for speotroscopy)

30. Batyl acetote 500 ml x 2

31, Amberlite x E~ 89 500 gm x &

32, Dowex 50 x 16

33, Triton x —~ 100
(Polyethyline glycol
mono—p-iso ootyl phynyl other)
¥ To be alr shipped

__S-E .



D

34, Na — Nitroprussido 25 gm x 6
35« Ammonium molybdate Tatrohydrate 500 gm x 5
%36, Glutenic arid docarboxylose enzyme ( atondard ) 100 mg x 4
500 gm x 5

37+ Cellulose T WT
38. 4 - tocophoxrol ( Ref t std) ]

Small Packing Size
39, 41 - tocopherel ( Refs std ) ' 3

40, Silicotungstio Acid 25 gm x 10 Nos.

41e Orgafilm C570 500 Kae
Japan Organoe Goa.y Lids .
28-23, 1 - Chome; Hongo, Bunkyo - Ku, Tokyo
42+ Corn sbeep liquor 500 gm x %0
43. Yeast extract (Weko ) 500 gm x 50
44, Peptone  Baeto, Wako SOO_gm x 50
45, Glycerol 500 g x 50
46+ Sodium asparaginate 500 gm x 10
47+ Mn 012 4.H2 0 500 gm x 10
48+ CGu 50, 5 HP 500 gm x 10
49 F(:;SO4 '(}120 500 gm x 0
50 2“304 TH0 500 gn x 10
51e KIO, 500 gm x 10
52 CoCl2 TH20 100 gm x 9
53s Potagsium chloride ( Bxtra pure ) - 50 gm x 5
54, Manni.iol 25 gm x 4
55« Mothyl para hydroxy benzoate 500 gm x 2
56« Propyl para hydmozy benzoate 500 gm x 2
57« Sodium benzoate 500 gm x 2
#58, L ~ arabinose Hegnx ?
%59, D —~ Fylose 25 g x 2
#60: Inositol 25 gm x 2
*61s D = fTuctose 25 gm x 2
* 62, Rhanose 25 gm x 2
%63, Raffincse 25 gmx 2
64+ Dinitrosalicgylic acid 25 gn x 4
65. Calcium chleride 500 gm % 1
66. Sodium alginate 500 gm % 3
*67. Blotin crystal _ 100 mg x 2

.._.52 —



63,
69,
70.
1.
Ta.
73.
4.
54
16,
Tl
8.
9
80.
81,
82,
83,
B4,
85,
86,
81.

88.

89,

90.
91,
92.

93.
94.
95
96.
97
98.
99.
100,
101.
102,
103,
104.
10%.
106.

- 3
Acetonitrile extra pure
Tormic acid 99 - 100 Supropur
(lacial acetic acidq GR

Boron itriflucride methyl ether complex

Galoium chloride dihydrate cryst eidb=o puare

1 — Propanol

Tron ( IIT ) Sulphate
llydroohlorio acid G.R
{hloroform GR

Bthyl acetabe GR

Di Sodium hydrogen phosphate ( "
3,4, Dihydroxy L. phenyl alanine L-Dopa
I tdryptophon

Poly ethyleno glycol 1000

Poly ethylene glyecol 4000

Poly ebhylene glycol 20,000
Silicone OV 17
Dengene

TLC Plates

Silicagel 60F254
0,2 mh D enx D om
Silioazel GOF HPTLC Plates

25 Plate pock

254
10 x 10 cm 25 Plate pack
TLC Plato RP-8F . { Merck )} 5 x 10
2543

Silicone antifoaming sgent ( IAB )
Silicone grease heavy { IAB )
silioagel 60 { 70 - 230 mesh )} ( merak )
for colunm chromatography
Toluidine blve O for microscopy
Tnmersion oil

Golabin powder

Glaoial Acetic acid

1 x 4 Dioxanae

Porohloric acid ( 72 A)¥
Hydrochloric acid { talar )
fcotonitrile { HPLC grade )

( o)
Leetio Anbydride

Diothyl Ether

sulfomic acid

Hothanol

Symonium hydrogen phosphate
{arl Fischer Reagent ( 0.5 ng )

- 53 —

‘Sodiawm di-hydrogen phosphato {anhydrous maprapur )

)

22 kg x5
1L x3
2,50 %4
100 ml x 10
1kg =3
8L z2
500 g x 3
5L 2
6L =10
161 = 10
50g x5
50g x5
S8 x2
WWe =2
1008 =1
100 g =1
W00 g x
5 z3
iBL x
10 Pocks

¥

% Padka

10 Panalis

o g x5
100 g x 10
1 kg x 10

58 =1
G oml x 3
50gx2
10 Idtroes
30 1t
5 Hi
2 T
2,5 L x 40
40 ILitrop
1 Ydtre
0L x3
DeExe
500 g x 1
500 mlx 5



107+
1084
100,
110,
111.
112,
113
14
115,
1164
HTa
148,
119,
120,
121,
122,
123,
124,
125,
126
127
128.
129,
130,
13%
132,
133
134
1354

136,
137+
138,
139,
140.
141,
142
143,
144,
145

146,

et

Ascorblo hoid Tine powder
Rutin WF X

Vitomin D, water soluble

YohimbineaHydrochloride
Papain pure soluble
Msoeglycolic acid about 80% extra pure
Ethenolomine extra pure
Ethanolammoninm thioglycollate solution ebout 68
Hydrogen peroxide selution 3% technical grode
Potascium Dihydrogen phosphate cryst. extra puroe
Sodivn Dihydrogen phospheto Cryst. extra pure
Bagin enameled; 90 ma §f
Pasin enameled | 80 wa §
Burette, esmbor ; 25 mi
Hurette, 50 ml
Filter paper; round type Noe 5 0’110 il ¢
v W W Mo 2y 5s5 om
Rilter glass 3G-3 with leg
Fhlter glass W4
Flagk volumetrio; 100 ml amber
Pipette, volumetrioy 10 nl
Filter paper Ho. 5 B 3 110 m ;?5
Pipette volunctrio 5 mi
It} n 1 al
Measuring pipette 10 ml
1 " 1 'k
Dropping bottle #08x 500 ml{polyethylehe
] (1] 50 ml It
Soxhlet type contimies extraction apparatus
caoncity 100 ml with 200 filier papers
Potri dish 50 mm §
Thermometer —20%to 130 C
" 0 to 400 ¢
I O to 366 ¢
Eveporating bagin, round boiiom porcolain 300 m 55
Silicons cork for column tips
Pear—sheped flaslc neck 29/42 2 liires
" " . 1 litre
g " " 500 ml
" " "300 ml
" " "0 ml

500g x 4 -
00g x 2
100& x P
00g = 1
25g x 4
500mt
.500m1
1L
500ml x 2
500g x 2
500g x 2
10 Wos.
10 Hea.
5 Hoa.
5 lios.
10 boxos
10 boxes
2 Nog.
10 Tiosg.
10 Fos.
10 Toa.
50 boxes
10 Tos,
10 Hog
10 Yes.

. 10 Hog.

10 1{054
10 Yog.

2 solg
100 log
3 Noa
2 Hos
4 Nos
10 Hoa
16 Vos
5 Tos
10 Nos
10 HNoa

10 Yos

10 Kes



147,
148,
149.

150,
151
1524
153
1543
159
156,
157,
158,
159,

160.

1614,
162,
163,
164,
165,

166,
167,

8w

Mar powdan 500 gm x 40
Pall Pilter{Ultzpore)y PTH, HCY 1001 AX 6 os
Fxpertmental £illing unit receiving Wottle,

browm; reepooity 2 litres 2 Nos
Sodium hydroxide measuring tenk, enameled s‘toel(Or{;mlo) 2 YNog

3 in 1 cleotrodo for pH motor Hodel BM 18 B(TOA) 3 lios
Asepltio uniforn , Ureen, Toyo lint Treay KK i2 Hos
Gum beots; whitey Osaka Asaki Hanboi, K.K. 12 pairs
Membrene filter HAWG 0.45 um filters 47 mm ¢ 6 packeta
Prefilter oab. Ho. AWO 6 124,50 6 pockete
Membrans filfer, Oi22u 142 m ¢ 6 packets
Propane gas detoctor 3 tosg
elactric lighter, battory overated 4 Mog
Lifjear control cireuit daba book, Published by 1 Yo

ngineering _stéff of Texas Instruments

T.T.iw dote Yook, Written & published by the BEgineerisg

stoff of Texns instrumentg 1 Ho
C. YOS 4000 Family digitel I.C.S. , Mullard Lid, 1 Ho.
Power dote Book , Ergineering staff of Texas Instruments 1 No.
Onternationnl Transistor Index,; Semicon Indexes Lid, i No
Internationsl diods end SOR Index, ¥ " " 1 Ho
Tower's International Op Amp Linesr IC Selector,

. Foulsham 1 %o
Tower’s International Transistor Selection; We Foulgham 1 No
Operational f'.mplifier, by G.B. Clayton; Buttervorths 1 Ho.
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L

2

3.

44

5e

Te

9.

10,
Tl
12.
13.
14.

15-

i6,

MACHTNERY & BQUIPHENT

Froozor, Ultra low tempavature (-85 0)at ambient

tempavature 30 Q, capacity about 300 litres
AC 100 ¥V 50 Hz single phase

Recordex for wse with Hitachi spectrophotonetex
Model 100-20, AC 100 V 50 Hz single phase
Choxt for recoxdee

Flouresence detector for HPLC Model LC 3A(Shimadzu)

RF 500 1O Ex 298 no & B 325 nn

Oscilloscope(50 MHZ) (i) dual beanm(dual trace)

(ii) delay time funotion (iii} mmitiple voltage power

BOUL G2

Punction Generatol - sine, square, saw teoth, pulse

wave forme

0~30 nmHz variable frequency control, AM, M swept modulation

Regulated D.C, Power Supply

Approx, on 30 V, 0~1 A variable voltage & current

control {seperate two modules)
Approx, O=T V, 0-3 A varizble voltage & current
control (separate ‘one module)

ftomatic RCL meter

Mto pensurenent of resistence, capacitance, inductance

G factor & dissipation

Digital IC trouble shooting kit -

TTL/CMOS logic pxdbe , TIL/CMOS logic pulse,
logic comparation, current tracer

Digital Multineter
V- = A, AC/DC approx. 0,01 resolution

Desoldering station - 110 V AC

iC Insertion & Retraction Tools

Tachoneter

Vibration Tester

Electric Stirrer with stand

50~600 rpn, ss stirring sheft 10(D) x 50(L) nm
AG 100 V, 50 Hz mingle phase

Preparation tang for injectible nebile type
capacity(0.10 M9 & about 1000 H (mm)

Constant temparaturc oven for heat sterilization
250 C, AC 100 V singlie phase 50 Hs
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1 No,

¥ Nou
100 No Se

1 No.

11 Mo,
11 Ha.

1 ¥We.

1 No.
1 Nos

1 No.

1 No.
1 set
1 No.
t Hos

] NO.

1 aset

¥ No.



1.

18,
19,

23,

24,

25,

26_ .

2?0

28,

Hleotronio xeading balance
weighing capacity nax 4 Kg, readidbility 100 ng
digital output, 100 V AC single ohase 50 gz

Laboratory scale granmles coaten

Rotary Evaporater with wabter bath & Neooool

aspiraten

No. of revolution 30-180 mm/min.

capacity 10 XKg per bateh, AC 100 V single phase 50 Hz

Centrifuge, low speed - swing type
Mex. revolution 3500 rpm, capacity 50 nl x 12 tubes

15 ml x 16 tubes
100 V AC single phase 50 Ha

pH netor
range 0-14, acouracy 0-0.3 pH, 100 ¥ AC single phase 50Hz

Fraction Colleotor(chronatographic)
Rectilinear 400 tubes tined flow drop count/volume
AC 100 V gingle phase 50 Hz

Sephamatic gel filter, se coluun unit
bed volune 30-70-1

Top pan balance O0-4 Xg

Complete Extraction unit constructed of es
ESoxh‘L'et type) consisting of
a} extraoting veasel capacity(200 litres) with
thermostatically controlled heating unit using
stean jacket and heating pantle
saturated steon at working pressure 2 Kg/sq.en
{b) Condenser unit 30 Iitres/hx
EO Distillation unit 30 litreyhr
d) Vacuum punp 150 litres/mindiaplacenent
AC 100 ¥V single phase 50 Hz
Vacuun cencenirator with condenser unit
with heating jacket & receiver condenser rate 25 Kg/hr
pressure 760 on Hg
AC 100 V single phase 50 Hz

Crystallizer with themmostatically controlled heating
& cocling jackets Capacity 5 litres
10 100 V single phase 50 Hy

Mobile solvent pump(explosion proof)
40 1itres/min, AC 100 V single phase 50 Hz.

1 Noe

1 No,

2 Unite

1 NOI

1 No,

1 Ho.

1 No,

3 NO{

1 unit

1 unit

1 Nos

2 wnits
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