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EXECUTl\'E SL'MltfARY 

LO INTRODUCTION 

I.I Modem medicines for the most pan are produced by the Burma Phanmceutical Industry(BPI) 

~ oa the imported ~ active iogredieocs. Partly they are also imported in t!le 

r..-iy to use formuiarioas i:>y some sure ageoc:i.es. MOSl oi pbanmceutical active ingredients have 

to be almost entirely imported. In the light of lhe above. the inreo.tioa of the Government is to 

upgrade die aaticml pGarmacemical iDciustry. ~-aocing. as far as feasible, from pure formulation 

r.o production of piwmacemical active ingredients. 

Before an investment decision is made it is the inrention of the Govenunent, as an interim stage, 

to propose the esr.abl~t of a pilo< plant for fermentation based pharmaceuticals for further 

absorption of technology plus tn.ining a! 'Well as for the evaluation of locally available agro-based 

products for use in fenuenralioa. 

In this c:oanectioo, UNDP support bas been requested to assess the tec:bnicai and economic 

implication of establishing a pilot plant for iermeotatioo based pilarmaceuticais. 

l.2 THE PHARMACEUTJCAL SUBSECTOR-ASSESSMENT OF DEMAND FOR 

PHARMACElITJCALS 

ID receoc years. on account of scarcity of foreign exchange, the domes&ic production of 

pbanmceuti~: formulalioas as 'Well as tbe official imports of Che same bave declined. ID view 

of this lbae fipres do DOC represent the ICtual nquiremeolS. Hence, tbe coocemed authorities 

advised that the pharmaceutical requimnenlS for the purpose of the pracoc project be alculated 

based on the conventional morbidity/mortali1y statistics and tbat these fipres should be takeo as 

the upper limit and the praent official supplies of phannac:euticals throuih domestic production 

and official imporu a.o; t~ lower !imit !:i :his ccMection. two separate studies have been earned 
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out dunng the past decade i."Oncerning the piwuw:euucal requiremcots m M~-anmar - t I) Under 

the au.sptces of the &:nma Agency tor T o::bmc:al Coopenuon i.. ID (GTZl an<i <:) Under the 

auspices of UNDP by the lntemauooa.i Bank for RccoostruCtion and Deveiopment ~IBRD). The 

GTZ Study c:.:osidered the case frequency tale of the COIDIDOD diseases as one of the basic 

elemcots for c:aJculating the Population •s lMleCf for drugs, taking into account the available 

Myanmar mor:>idity sutistics. supplemented by ics own random sampling oi Primary surveys. 

The GTZ srudy also based its c:alcuiation of :equiremcocs assuming the total populatioa of 

Myanmar as the target c:oosumptioo group for dr.:gs. The qt•mtities arrived at and the demand 

projection made by lhe GTZ Study represent a compr.-.her~ve effort so far. 

The mRD Study, however. made some arbitrary assumptions in assessing the pharmaceutic:al 

requiremencs. For example, pharmaceutic:als, which should be consumed. rather than those which · 

were being consumed guided the estimate provided by the IBRD Study. The requirements of 

pbanmceuticals and the demand projection as estimated by the IBRD Study are therefore, rather 

arbitrary and are subject to several preconditions. In view of the above, the pharmaceutical 

requirements aod demand projection as estimated in the GTZ Study were taken as the upper limit 

of pbanmceutic:al demand in the pieseut project. 

1.3 DEVELOPMENT CENTRE FOR PHARMACEUTICAL TECHNOLOGY CDCPD 

DCPT, which is one of the units wit!tin Myanma Pharmaceutical Industries of the Ministry of No. 

I Industry was established in 1982 within the frame worlt of Myanma/Japanese Technical 

Cooperation with the object of uodertaking dev:lopmeot and research in the areas of 

pbanmceuticals, the utilization of indigenous resources for pharmaceutical products and trai.Diug. 

Among the different aaivities of DCPT, the fermentation department is engaged in the research 

and development in the utilization of indi1enous resourca to produce antibiotics by fermentation, 

collection of microor1anisms and training in basic ft·rmentation technolo1y. This department has 
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the «tWJ>IDmt is lilDltcd to tb.e iaboratory and small scale upcrauoos :md tbc:re is n~ to 

supplemcnl the same with some tanks aad equipment for the recovery of the Product. for which 

Thete is also need to imoart practical tnining to the fermentation stzff to enable th.e~ to cany oot 
·-· 

involved iD Penicillin fermentation work. one fenueotatioo su:ier."isor. one chemical engineer mci 

one mechanical engineer be trained for a period of six months ~ in actual PilOl P!ant/plant 

operations ao<! maintenance in a Penicillin and ampicillin plant aboard. Possible locations for such 

training have been suggested. In the meantime, it is desirable dial all the nucleus staff arc 

engaged in :"..?oning rh.e existing pilOl plant on a continuous basis. for which nw materials need 

to be procured. 

The development work carried out in the coune of past eighl years is interesting :mJ useful. 

However. more intensive work has to be carried out 011 a continuous basis in sel~led .i~ i:l 

orcier to develop technology for small scale production and to replace imporced agro-based 

materials in the fermentation process. 

Bearing tbe above in mind. recommendation are made for further development work, which could 

be carried oul wi&hin the capabilities of DCPT as well as outside. 

With a view to motivate the nucleus technical staff for further development effort • ·.J dedication, 

some sort of incentives are recommended. 
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::!.'l :q-INOLOOY TRANSFER AT 0CPT BY l'"SIDO CONSUL-;-ANT 

The de\.'elopment wort OD Penicillin fermentatio~ bad been initialed in view of its importaDce to Mymmac. 

Indigenous raw marerials for the spondaliOD of rbe culture P. cbrysogenum have been evaluated based OD 

.a.1lich rbe imported materials have been replxei by die indigenous ones. Five shake ilask fermeui:atiOD 

batches have been completed using some indiplOUS malerials and the rared productivity of the culture 

SC..-:lJO Da'VC IJeea obtained.. Due to ~e llOrrSWllability Of some imported 12W mater~. despite efforts IG 

~ie diem in time. Scale up ~ _ d, a>Wd mt be taken up. Assistance bas aiso b= g:veu ID testing ad 

commissioning of locaily fabric:ared 150 liter fenneator. To:lmol"gy also bas bee:i transferred for the 

;>rocessing .,f laocal maize to ob&liD starch and com sreep liquor to replace tbc iuJ?>rted materials. 

2.1 POTENTIAL FOR THE UTIUZA TIOS OF AGRO-BASED PRODUCTS IN THE 

FERMENT ADON PROCESS - IMPORT SUBSTITlITJON 

The sources of some of the 12w materials were identified. places visited and disc:ussioos WCR beld 

with the concaned. These i:lcluded couoo seed cake. yeast. distillers solubles. barley. Palm supr 

Syrup and Supr as well as Sortbum for use in fermenwioii Process. 

3.0 ASSESSMENT Of TECHNICAL AND ECONOMIC FEASIBILITY Of SMALL SCALE PRODUCTION 

IN VIEW Of QEMANP FOR FERMENTATION BASED PHARMACEUTICALS 

The supply of pharmaceuticals through domestic production and official imports falls much short of 

demand. ID recent years. this situation worseoed due to the scarcity of foreign exchange. Apparently, the 

pp bas beea filled by receipts throurb illepl chaomels. which iD their tum pose serious health baDrds. 

Since there is no locaJ production of fenneocacion based pbarsaaautical .ctive ingredients, the domestic 

supply fluctuales widely dependinr on the availabiliry of foreip e:1cban1e. 
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'Since pluur:...:n•~:als arc oext c.alv ::i unporunce !O f0o.1. :a: present :.aruuoo .:on..:enllll! ~ty "S 

JelD8Dli bi~ghlS me oeeci to sa ~ • >:mil scale ;xoducooa ·:apactty "' al least 'i.'.>IDe or Ille ICS'Selluai 

w-111a lbe de\'dopment WOC'k carried C1U1 ~ OCPT. lbe prescoce of qualified sc:icotitic ma l«hntcal scatf. 

lbe a"-aibbility of well eqqipped microbiologic:a wl cbemJcal laboarories and so~ SWMiard eqmpment. 

lbae exists some redlaicaJ base.. 

Ibe ~"tion of lbe 1ecoma""Dda0oas for fiutbec ~·eiopmmt worfc made by the UniC-, coasui:....: 

.Nill pro"* tbe uec:essary teclmical base to lake up small ~ productim of fermeacat!-.JO based 

pbanmceuticals. 

A review of lbe projected demand of fermcn&alion based plunmceuticals suggests that the quantities 

involved are apparmdy below lbe minimum ecooomic size for a commercial scale production. However, 

cbere is need ro set up a fermcntalioo piioC plant to ~- out further developme:u work to improve 

ceclmology, to enluate indigenous raw materials. to produoe small quantilies of specific pharmaceuticals 

for iavestigatioo pvrposes. for traiaint md fiaally to have the poceutial ro IDCe( fully the present a!ld the 

Jemmd iD lbe year 2.000 of few essential fermentation baSc!d pbarmac:euticals. 

4. PRELIMINARY DESICN Of A fERMElf. ATJON PILOT PLANT BASED ON DEMAND. WORK OF 

DCP'T AND t.SSESSMElfi OF TECHNICAL ANO Eco:-;oMJC FEASIBILITY OF SMALL SCALE 

PRODUC'JJQN 

Tbe daip of a fermencacioa pilot plmt is praented, which is flexible enough 10 carry out all the functions 

mentioned above. As re1ards the produclioa capKity. the piloc plane can produce small quaacicies of 

special products_u well a quancities of Penicillin llld ampicillia or cecracycline co meec the full needs of 
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Mymma:. -~ ~ ~y. DC!"!'~ SOD: ll".cimniogy for P.micillin acd mdcstnai ce:uymes :m-.: 

this couid be amprovea ll:n!Jer. The cxe:se:ir aay mub:OhCS induslry in th<: in<iUStnaliud .:owaln~ uul~ 

high ~ding ancrobiai aad CUlture SlmAS. which are ndler expensive. For ~ample. the teeiulJlogy 

pact.aie widl a Paaicillia stn.m widl a producnvity of SS .000 unilS per miliiliter cOSlS around US SS00.000. 

However. die suaiDs nf lower producrivity c:osc much less and these could be procured for the ~roposed 

pdot plaut. 

4.;. EOUJPMEl'tT FOR ?!LOT Pl.ANT 

A list of ll!'ljor eQb.~ foe tbe pUol plant bas been prepared. The fermentors vary in size irom 

30 iiters to 20.0000 lirers capcity md the equipmeat for the recovery is gared to the ind:vidual 

capacities of lbc fermeurors. The .equip.neut provideJ takes inro account the e:tisting facilities at 

DCPT to avoid duplication, to integrate and strengthen where necessary. 

lmportaDt aueotioa bas been given to the RCC>very of solvents used in the proc~ as ~I as lhe 

ueatmeut of effluents. Excep< for some carbon steel storage Wlks, all the 0th.er equipment have 

to be imported. 

U PREMISES 

A lay out of the pilot plaar is presented. The production block, which is 1he main building and 

the nerve centre of the pilot plant is a U-shaped building of reinforced cement concrete 

coastructioa. 

It bas three floors and has a rocaJ area of 802.5 ar or 8,671 square feet. Based oa the discussioc 

wicb the officials of tbe State Public works Department, except for some items such as aluminum 

doors, window frames, slazed tiles, acid proof tiles and glazed stone ware pipe, all the rest of the 

construction materials are locally available. The COSI of che production block excluding the 
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~.1'4 COCDpO"".JCDL'i .-.-om OUt to ~ !( .... 680.000. :he Cost of lhe omer unus is cxua. 

'The layOUIS and elevation of piloc plant at different levels are ptesented. The construcnoo of the 

productioo bloct is expectt:d to rate about ooe year. 

4.3 LOCATION OF DIE PLANT 

Since the proposed pilot plant is complemeorary to DCPT and as the! iirnnentatioo based 

pbanmceuaicals ~ will primarily be used b~ BPl; it is desirable to locate the pilot plmt 

in the temtory of DCPT Jdj.:aat to BPI. 

Further. there are well laid out communication system. fOlds and other infrastrucrure available 

at DCPT. 'The required power- supply is expecled to be available by lhe time proposed pilot plant 

takes shape. There is also adequale space within the territory of DCPT for the location of the 

pilot plant. 

S. FINANCIAL AND ECONOMIC ANALYSIS 

-
ti 08JECJ1VES 

The objec:.ives of the proposal siress the social and economic criteria which should be recognized 

in determining tbe desirability of the project to the government and people of Myanmar. 

Govemmeot ~fficials made clear however that financial feasibility was an important government 

coasideratioa. Basic economic aspects of the proposal have been drawn on to provide the basis 

for tbe calculacioas which follow. Sucb aspects include: 

l. Tbe market for pbarmaceutical products and effective demand. 

2. Tbe selection of products for manufacture and processing. 

3. Location. infrastructure and services. 
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~. Mmmng levels. 

5. The r lC aoc:i scaie or tecimology. 

Essennai tecluuca1 fa.'"tOrs mciude output levels md the l'3le or bwld-up or capital utiiization. and 

the q~tities of costs of related inputs. 

The c bjectives of the proposai have been set out partly to counter problems caused by cu :nut 

coooomic cirauDstances. and partly in recognition of the ecooowic and social bet:efits whlch their 

achievement would c:re3le. 

Allhough the proposal is essentially for an experimenw project. it would firstly by saving foreign 

exclwlge. secure an improved supply "f C5Se0tial medicines; and secondly by developing new 

technical skills a'ld local resources promote economic development. 

Products were selet;ted which are in demand in considerable quantities. and which have a common 

technical base. This allows for either ampicillin or penicillin V to be selected as the basis for the 

cost-benefit calculations. 

Combinations af these products with other products may be desirable, though thi:; could cleariy 

result in higher unit costs. 

,U FINANCIAL ANALYSIS 

Product pricing is the crucial issue in determining the financial feasibility of the project. As the 

products are basic essentials for which tbeR is Ill inelastic demand. and as the main supply is 

controlled by aovernment. the manipulation of the prices can be relied upon to produce the duired 

results. Deapite detailed information on a ranae of current prices, the distribution of products. 

some free, and other at prices appreciably higher than the manufaccured cost, means 1ha1 it is 
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~le limits aod at the "l.:mded" pnce or K860 for -~!>ICtilin the j)roJC:Ct would have a 

•;nargtna1• remm of 6~. while a a price used b)· BPI .:>r KI:66 adjUSted down co KlOOO the 

return would be 111.. For Pemc:illin V tablets th~ price was more difficult to c:siablisb. because 

of the inrermec!iate nature of the product. A price of K JS per l 00 x 2SO mg tablets was then: fore 

used. as providrd by BPI. This results in ID IRR of 38 ~ which suggests that producnoo of 

Pcnic:illin V 1a·,,1eu would be finmcially feasible. The introduction of indigenous raw materials 

M>Uld siigbdy improve these raurns. but DOl significantly. I.ii :>rder to anticipate tJOSSible changes 

iD capital cost ao ~of 10~ was applied to ampicillin. reducing the rerum from 11 c:L to iO~ 

suggesting limited scope for absorbing ~tal cost incre:ises. An increase in capital costs oi 30 § 

applied to Penicillin V reduced the return from 38~ to 3C~. 

In view of the nature of the project it has been assu~ that no duties would be applied to the 

imported compooeats of rhe capital investment. Whether this would be true m practice is unclear. 

but in view of the need for external financing there woul.r appear to be little justification for duties 

to be applied. Duties have however been taken into a.:cowu in the costing of inputs. In the 

economic analysis these are ignored. It might be less j~tifiable to ignore taxes on income. Such 

taxes have been ignored oo the undemanding that the ;:-roject would not show a fioani:ial profit. 

but would attempt to cover all COSlS and apply any surplus to new research and development; or 

ultimately to lower the prices of the products. 

In view of the absence of infonnatioo on the possible financing of the project, no assumptions 

have been made about funding in the cash flows, which have been left with negative values to 

indicate the finance required. The capital cost estimates which should be fi1WJced are as follows: 
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CK OCXrsl 

Year .. 3 Total -
Foreign 7458 7665 501 15624 

Domestic 7574 1562 9136 

15032 71i6S 2063 2476{) 

These figures include the foreign costs of expatriate experts and trainin~. 

S.3 ECONOMIC ANAL YStS 

The absence of preparo!d government economic ,arameters oecessitatc.1 a simplified UNIDO 

approach to the economic appraisal. based on information collected from staff at DCPT and from . 

informal contacts in the township. The project will undocbtedly produce indirect benefits of some 

value to the country, but it is no< possible to quantify their worth. It is not known bow far the 

resources applied to the project would be additional to, or replace, the resources which would 

otherwise have been empioyed in the provision of pharmaceuticals to the cocntry. Nor is it clear 

if the output from the project will affect the supply or price to the consumer. The extent to which 

benefits may be derived from the saving oflife or the curing of sickness from an additional supply 

of medicines inay not be quantifiable, but is worth some conside:ation. Training in new 

technology and the development of new products using indigenous raw materials also offers 

unquantifiable benefits. 

Direct benefits are mainly derived from the substirution of indigenous marerials and skills for 

imported products, thereby reducina dependence on scarce foreign exchange. These benefits are 

measured by applying a premium of 600~ to the foreign exchange components of the project. 

No economic discount rate was adopted, and no adjustmenl was made to salaries and wages. The 
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~omac cOSl-beuerit ot ~1c~.1in production was i>aseo. oo Table J, US!Jlg me c1i price or K600 

per kg. 7hls proaucea a re..'lUD of just over 11 ~- The economic cost-beoerit oi proaucmg 

pemcillin V tablets was derived from Table L. but as no product in this forI!l is imported the cif 

cost of imported penicillin V was added to lhe cost of producing tablets. This does not produce 

any significant return. However. using a quotation from a UK supplier, a cif :>rice of !(549 

results in an economic IRR of 21 ~-

§~ CONCLUSiONS 

The economic ;a.'Ul political arcumstaoces prevailing at present in Myanmar highlight lhe fact that in 01-:ter 

to succeed a project would require the support of the government. This support may not be forthcoming 

unless the project r,an show financial feasibility. This project is concerned with new technolc;y, with 

experimentation to develop new products from inciigenous materials, and the supply of medicines to the 

population. In an open market it might be considered unlikely that the project could be financially feasible, 

but under the circumstances and using free market prices as far as they are known, the project does not 

appear to be fmancially feasible. The returns are modest but reasonable, and should be considere.d insofar 

as lhey indicate financial viability. The industry is government cootro!le.d and prices are currently 

manipulated. A minor degree of manipulation would ensure the project maintained financial indc:pendence • 

. AJthougb the economic and social benefits should have priority, it is difficult to demonstrate the extent to 

which the project could benefit the country in view of the unquantifiable nature of ttre pro1ect's objectives. 

However, taking only the direct benefits there ap~rs to be an acceptable Jegree of feasibility. When the 

unquantifiable benefits are coasideteci in addition there would appear to be little doubt that the project 

would make a valuable contribution to the country. 

The main difficulties are two. One is the obstacle in terms of the amount of foreign exchange which must 

be secured to fund the foreign exchange costs of the investment; and the other is 1he need to find the 
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necessary mouvuion tor the s:.aff or sucil a project. 3otb would require the unqU3!ified support or the 

govemmeot. 

7. RECOMMENDATIONS 

ll RECOMMENDATIONS TO BE IMPLEMENTATION ON A SHO"U TERM BASIS 

7. l. l De'-eloomeot work. which needs to be undertaken ;.;.-!thin the caoabilities of DCPT 

Eguipme!:t 

Since too.i ~ity equipment :ire available in the fermeoallloo c!epartmeat md 

laboratories of DCPT along with some trained personnel. it is desirable to 115'! these 

equipment on a continuous basis. This will provide the basis for a meaningful 

development work in the area of fermentation, import substitution and technology 

development (Refer IV.10.1.l). 

Training 

As there is a paucity of personnel actually trained in fermentation operations, it is 

necessary to train other available staff in the existing pilot plant. The trained staff will 

serve as a nucleus for the proposed pilot plant (Refer IV .10.1.2). 

Isolation of microbil'I cultures and strain improvement 

In view of the pivotal role of microbial strains in antibiotic fenneniation, it is appropriate 

to inteo~ly work on Penicillin producing microbial cultures on the lines of wnrlc carried 

out during the teoure of the UNIDO Fermentation technologist. Similarly development 

work could be carried out on enzyme Amidase for ampicillin production (Refer 

IV.10.1.3.1). 
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Experi!FJml mnbi~ fet rpenanoa 

It is desirable to carry ow fc:nnlmlalioo oo a ;::~uous basis in both tbe 30 liter 

fermmtors as well as tbe 150 liter fermentor for experi!OJeotal productioo of Penicillin 

md Tetncycliae. Effort should be made to reco\·er antibiotics of pbarmacopOeW quality 

(Refer IV.10.1.3.2). 

Import Suhdj!Ulioo 

As tbe major raw mareria!s used in fermealabon aie ~ and many of these 

including soybean. sorghum. cotma seed. com. Peanut. vegetable oils and sucrose are 

available in large qmntitics in Mymmar. th.?y could seive as import substitutes. 

However. a lot of development work needs to be .:arried ~t to confirm their suitability 

on the lines suggested by the UNIDO expert (Rei~ IV. l 0.1. 3 .3. ). Further efforts should 

be made to locale ldditiooal raw materials locall~· as was done by UNIDO expert (Refer 

VI). 

7 .1.2 Development wodc gecescarv outside d!e capabilities of DCPT 

Io order to carry out further development work in the area of antibiotic fennentation. it 

will be uec:essary to provide additional equipment and facilities, train abroad few key 

technologists, microbiologists and engineers and provide & iimited international expertise. 

For this purpose, UNlDO Team leader prepared a detailed project document, which was 

discussed with BPI, DCPT and local UNDP authorities in March, 1989. It is 

recommended that BPI may approach coocemed Myanma ministries and UNOP for its 

approval. This is also essential for creatinl tbe necessary base for proposed 

fermentation pilot plant (Refer IV .10.2) 
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- .. .:..:.: R.ECOMMENOAJJONS TO BE IMPLEMENTED ON A LONG TERi'\f BASIS 

7 .2.1 Establisbmcgt of a fermenlabon pilot plant 

There is DO doubt. need and justific:atioo for a fermenr.alion Pilot !Jlml. as e1aborared in 

CWl in die report.. Although such a pilot plant is primarily meant for the ~opmeu~ 

mid trmsfu o .eclmology. training. import substitutioo utilizing locally available a~ 

met me projected demand of few CSR:Dti31 mnDiotics. As is evicient rrom chc financ:i31 

Myanmar and using free market prices. die project does appear to be financially feasible. 

Based oa above. a design of the fermeotatioo pilot plant bas been carried out and this 

CO\"US a detailed list of equipment. premises. manpower and training needs, identification 

of localioo within the territory of DCPT and investment costs in terms of domestic and 

foreip currency. Since this project bas a sizable foreign exchange component and in 

view of scarce foreip-currency resources. rwo alremate lines of actioo are recommended 

as mciicated below. 

LlJ..J. hnplementatjon of !hnzroject with external assisunce 

In the light of the Government's policy to encourage and enlarge the scope for 

intcrDatioaal industrial cooperation, specifically throup foreip direct invesimeot. the 

project could be promoted with a view to attract eatupreuners from industrialized 

CCUDtria. For this propose, all relevant informa&ion is available in the report. 
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'-~-l.:! implemmWtOn or the prorect with UN ass-~ 

Hen: apiD the paucil}' of the fomgu exdwl~ resowces i.s a limiting f:iaor. Since this 

project c:oastitutes an uperimmtal pilot plant and DOl a colllJDetcial plant per se. it could 

qualify for the UN assis&m:e- Of course mis would ~ oo the resources :s\-ailable 

md die prioritaes esaiblislll'ici by die Gove:cmmt and UNDf. !:i case :: is ~ded ~wt 

UN assisooce. ~ ciewled project documellt needs ro ~ prepared. 



:Backg:m~d and objectives 

Historical~ speMins the a> Year long Tena Plan of the 

Govemment aoaorda great import::nce to the heal th of the 

population. lbl.er 'the oonsecuti ve four year plans 

Couoti:r - Wide grass :mot lttvel p'li>l.ic heal th pl.'Og%'aNDeS 

are bei.Dg i.mple11e11ted. !hv are acoolllp8l'lied b.1 ettorts 

to &:JPlllld the supp13" of both tmdi tional and modem medicines. 

Jbclem lledici.nes for the most part are produced b.1 the :BU1'Da 

PJ:umaa.ceutical. Industi:r (:BPI) mder the JCranma Pharllaceutical 

. Incblsti:l:i.e8 (Wl) ot the Jti.nis'ti:r of no.I Incluati:r1 based..on 

i.llporied Phamaoeuti.cal active il:credients. Partl.7 tbAV are 

imported in the reaQ" to use formulations b.1 soae atate agencies. 

li>st of the pbanaceuti.cal active iigredients ha'ft to be al.mat 

entire)J illportecl. In add:iti.on maJ\T of the aachinea of llPI are 

old and obsolete and require replacement and r9mvation. 

In the light of the above, the intention of the Govenment is to 

upgrade the national Phamaceutical i.ndUB'ti:r1 advanm1\S1 as tar 

as possible, f1'01l pure :tonadation to p:mduotion of ph&'l'maceutical 

active ingredi.91ts1 in order to save foreign excl>~e and to 

expand the wlume and raJ:Jge of plw;ro2.ceutical a. 

In September 19881 ..,eepirlg economic changes were announced b.r 
the GoTenment vi th a "riev to p1'0mote a rapid tranato:mation from 

a low - producti.T.i v agricultural to a high p:mductivi ty agro-based 

induatzial:~' eoonoJV1 :ta'90ur.i.Jg a D>re .met oriented and open 

economic poliqr frame vo1'k.. 

:Detore an iDTeetment c1.eaision is l!ladet it is the intention of the 

Oovemmct1 u an interim stage, to propose the establislment of 

a pilot plent for fezommtation based phamaceuticals for further 

abaorption of teahnoloa plus tra:i.n:iJJS as well u for the evaluation 

of looall1' available agro-based p:mduets for their use in :termen

tation. In this oonnecti.on, tll1ll> cu;>port haa been requested to 

ass••• the tedmical .a eoo:noaic icplication• of establisb:il1B a 

pilot plant for fermentation basod phamaceuticala. 

'l'he complete Te:ma of Reteronce are Presented in Jnnex I.1. 
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I.2. BDcgtion of the Stud;r 

~e Uni tod lfo.tions Development ~ (tnm>) is f'inanci.r.g 

1ihis S~ and the United Bations Industrial Development 

OJ:gamzation (UIIIlXl) is acti..Qs as the BraculinS Jgenq. The 

St;w\f i.mlol ved the ti.el.cling of three Consultants as follo'VB 1 

Consul.tent 

- llr'· c. ir. Chari (Pemmtation 

Te811Jologiat 
and 'feaa Leader) 

- llr'. C. G. Wcll.am(Inclus'tr.ial 

Boonollist) 

-llr'. (Chemical 

Jbgjneer) 

Dara.tion in the field 

lioved>er 1)th. 1 1989 to 

JJarch 29th·· 199J 

JlaTch 5th., 1m to 

Jia:rcb. 31at., 199J 

1m to 

199J· 

!he Consul tan ts vere .J>aaed at the Develop111EJ1t Centre for 

Pha1'11aeeut!.cal Technoioa (])(1>'1') 1 Yangon. '.lhe !fa. Leader 

&1.ao visited l!ag81l and JfandalV to aanrine the agm-based 

P1'oducts
1 

llhidl have potential. for 1ihei.r utliati.on in the 

t .-ntation Pi'bcesa. 

'J!bo OonsUl. ta:its carried out their respeeti ve aam gn•ets in 

accordance vi th the Tens of Bat et"eDCe• llanageri.&1. and 

'hclmical staff were aamgned by DCPT to assist the COnsul-

'tanta. 

.l pnJ.imna:q aratt report acludilg 1ib.e tinanidal ~sis 
was sti>mitted in liarci1 1~ for rev.i• and oomme11ts by the 

parties oonccned. 

le). Aclm>111!.4Pfl?-'t . 

the COnaul tanta vi ab to cm:preu thCr appreoia"10D to all the 

ageaciea and ind:i:ndual., no ., graa:l.oual.3 ext-1ed their 
Coopera'tion in 1ihe Oc>llr88 of the Iii.Sid.on• lpeoial thanke are 

clue to Dr. lCo JCo Qri. the lati.oDal hoject DI.rector tor his 

Jd.Dcl ad'ri.oe and Ullistanoe iih1'o1ghout ad to V Bm Yit m.wo11=t 

namtnc. ---Pba•WtNdil a&l Ila4Ua'Ui• tor Id.• gul.dll"oe. 



n.1. altiBUL 
~ is a11iua'ted in South llaat Asia and shares borders 

with lllmglad.eah1 India, China, Leos and Thailand. !he 

Coun1ir1 has 21414 ia. ot eo..n line bordared on the vest 
'Ir~ liq ot Bel:gal mcl in the South 'tr the Andeem Sea. 

1) £'1.. • ttw-- . 
.la can be llftll :troa JIJ&• IL 1. , Nl.e ~ av- river 

Irnw~ 1 :tlon South through the Carlirel plain. !'he 

8alwe1111 the Si:"m:g and the Qb1ncbrin are tlzree other 

i.llporiant rivers alS> flolliJlg in the same directi.oll. !'he 

min features at .,.._. are a delta r~ and a octnl 

plain ainounded 'tr ~ 

l(ranmr has m --~at 6761 577 Sq. Im. ihe estimated 

popul.ation (1985) 1188 37.1/lll.llion. The Population <lrorih 

rate has bee 2.01 Popilation dtmaiV - Pef1«la/b
2 

in 1984-

haa been 56 and the CJIP per Capita ( 1985) ._ USS 190. 

Approxi.-t~ a> perCSlt of the pop.ilati.on is rural, residing 

ill some 651300 rill.ages and haaleta. .Accordil:Jg to the ldeat 

CellS181 81).4 percent ot the people are lbJdbj sta1 6.1 percent 

are Cllriatt.ms1 3.9 peroct are ot the Ialemic Paith, 0.5 
perccit are Bindns and 0.1 pcoent are othet"s. 

~ ia predollinalltq 811 agri.oul "tlral B:c>DDJV • J.&d.c11l. ttral 

Procll.lotion oozurtitutes appronateq 40 :percmt of the a~. 

Orer 62 percent of the active labour force are eDBBBed in ..,ri

cul tural work. The importance of a.gricul ture ill the economic 

c141velopmeut at the Countr7 has gailled inat-e2sing recognition in 

reoct 7eara. 'ho IBjor factors have contributed to this, namel1" 
population growth, the necealliv to apmd food prockation and 

~ 11UDOeu aohi.-ecl in o\7ta1rdng dramatic inc:reaaea in crop 

Ti,elu through the use ot DeW teolmologr. In the put clecade, 

Tielda .b&Te near~ doubled in the oaae ot Pad4 md inareaaecl 

.,.ta mre ill the case of othar grains 8ZJd __... 

1) Source a The United 11ations and Dlrm; Dr1IC !Tovcaber, 1987 
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J'lG1JU II-1 THE SOCiALIST REPUBLIC OF THE UNION OF BURMA 

I SD IA 

IAT 

or 

lllGAL 

BASIC DATA 

0 
"'" 
Eiuma1ed Papula1o0n 

1198!11 
Populat•on Grow11\ Ra1,. 
Per\Oft\:km 1 119841 
GNP,., c.H1a 1198!11 

AIDA.MAI SIA 

OryZ-
261.228 SQUao'• mo~ 

1676.!177 Ml km.I 

37 I milhon 
2.0· 

!16 ' uss190" 

Tl•- Wllorld B•nk Allai 1981 
' UNESCO S1•1o•11cal 0•~11 1986 
L-~~~~~~~~~~~~~~J 

SOURCE s 'Dle UDi:ted latioq md Duma., utnc, 1987 
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Data on sec!orC?.l composition of CilP for recent years ::.re 

give:i in tblc II.1. It can be seen from the provisioncl 

fi&Ure for 19W/SCJ 1). that sli8hU7 mre thm 40 percent 

of ~JP oril;incted f'roa 1181"icul ture1 as pointell out e.bovo 

and another 5.3 percent from live stock and f'isher,y. 

Jm'iDg the C2J:Je ::&>eriod1 processil:g and mam:tacturinf; 

activities 2.e00unted for 8.9 percent of GJP, serrices for 

16.0 ~cES:It cmd. trade activities for 22.5 percent. s:'hc 

ez:;>e>ri value 'tu' Vi>9 of. COll9)cli V in recent 7ea:rs is 

prOYided in ~ble IL 2. 1 from which it is apparent that 

the &bare of agri.ml.tural products decljned over the rcce?It 

7.aa part~ due to clecl;n;ns prioea. !he oompositicm of 

gross llill:mh.cturiDg output ~recent 7ears along v.i'th 

lOQB term trends is aboWD in !'able Ile). t from which it C3l 

be seen that food and beverages acoount tor near~ 77 :>et"Cent 

ot the gross mnufacturing output. 

!he lllDUfac~ sector of. JCramiar acoounts tor less thm 

10 paroent of the Country• s GJI> md empl.07s less tho:m 9 :>~cent 

of the la.bo~ force. The maiil manutacturing activitieG ~e 

related to t.be processing of natural, most~ agriculturcl. 

reaources 2Zld petrolewa refining. As alread1 indicated, the 

procllction at food azJd. beverages gccates mo~e than t!lTee 

quarttirs at gt"Oss lllBDUtacturillg output 8Dcl about 40 pc-cent at 

~actur~ value added. Private induatrees have in the pest . 
bee confined to small acale e.ctif.1 ties, With a he29Y ~ais 

on agro-proceasi!Jg. S:l.Doe 1982/83 the real manutacturil:Je value 

added _, ad l.sge c1ilo.'11ned •cs 7.e, u procltoUc:n ll88 beset 

1r abmrtages at eesctial imparted input a due to aoarci v at 
t~ vch~e. 

1) lmroe • mn:DO Induatr7 Sector R.n.ev Jliaaion to 7rb'~, 
PPD/Jl. ~I 12 Octo bcr, 1989. 

~ fiaoal 7ea utends tro11 .fi>:ril 1 - 31 llardl 



~le II-1~ GDP by aector (at 1985/86 conatant producer•' prlcea) 

Value Structure Growth Rate 

Economic sector 1985/86 1986/87· 1987/88!/ 1988/89!/ 1985/86 1986/87 1987/881/ 1988/891/ 1986/87 1987/88!/ 1988/89~/ 

Kyat ln million p • r c • n t .. I e 

Good.a 34300.6 33977 .o 32245.2 32715.9 61.3 61.3 60.8 61.5 (-) 0.9 (-) 5.1 1. ~ 
Agr~culture 22243.5 22343.3 20906.8 21365. 7 39.7 40.3 39.4 40.2 0.4 (-) 6.4 2.2 
Livestock C. 
Firhery 3981.9 4056.8 4212. 5 4388.0 7.1 7.3 7.9 8.3 1.9 3.8 4. 2 

Forestry 757.7 719.6 688.2 797.2 1.4 1. 3 l. 3 1.5 (-) 5.0 (-) 4.4 l~.8 

Mining 533.5 498.4 42.8 .6 346.3 1.0 0.9 o.8 0.6 (-) 6.6 (-)14.0 (-)19.2 
Processing " 

t Manufacturing 5561.4 512.3.3 4810.l 4737.9 9.9 9,3 9. l 8.9 (-)·7.9 (-) 6.1 ( - ) I • ~ 
Power 278.0 289.0 300.6 338.6 o.s 0.5 0.6 0.6 4.0 4.0 12.b 
Construction 944.6 946.6 898.4 742. 2 l. 7 l. 7 l. 7 l.4 0.2 (-) 5.1 ( - ) l 7. '• 

s~rvices 8300.0 8600.0 8869.3 8494.9 14.8 15.5 16.7 16.0 3.6 3. 1 (-) 4.2 
1·ransportat ion 2010.4 2004.1 2039.0 1781.0 3.6 3.6 3.8 3.4 (-) 0.3 l. 7 (-)12.7 
Co11111unicationa 2.07. 7 254.8 288.5 285.0 0.3 0.4 0.6 0.5 22.7 13.2 (-) l.2 
f'inancial 
Institution• 1332.3 1421.l 1498.6 1602.0 2.4 2.6 2.8 3.0 6.7 ~.5 6.9 

Social g, Admin-
istrative Services 1567.8 2659.3 2746.9 2616. 2 4.6 4.8 5.2 4.9 3.6 3.3 (-) 4.7 

R-.:nlals L other 
Services 2181.8 2260.7 2296.3 2210.0 3.9 4.1 4.3 4,2 3.6 1. 6 (-) 3.8 

Trnc.t~ 13388.7 12819.8 11932.9 11944. 8 23.9 23.2 22.5 22.5 (-) 4.2 (-) 6.9 0.1 

COP 55989.3 55396.8 53047,4 53155.6 100.0 100.0 100.0 100.0 (-) l.1 (-) 4.2 o. 2 

·--·. 

~./ - Prov h Iona 1 • 

Source a UNIJX> lnduat~ Seotor Review Mission to ?otyanmar, PPD/R 30, 1989 
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Ill... ... , - ';'"~2. - 8 s 88 ~ ~ :.xpo~ valae bv tvpe oi commodity, :985/ 6 - ~9 7/ 
(in million kyat) 

Export vaiue 

Type of commodity 1985/86 1986/87 1987/88~" 

Exports 2566.1 2418.5 1655.2 
Agricultural products 1131.0 800.5 453.5 
Animal ' •rine products 99.8 124.5 76.3 
Forest products 1051.0 1084.l 754.3 
KiDerals ' geas 205.9 283.9 225.0 
Others 78.4 125 .• 5 146.l 

P.e~rts 87.8 95.4 24.2 

2653.9 2513.9 1679.4 

Source: 

!I Provisional. 



,_.le ~3.. Composition of gross manufacturing output, 1975/76-1988/89 
(percentage) 

(in current pricea) 

1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88a 1988/89ql 

Food and beverages 69.8 66.7 67.4 68.7 67 .4 65.8 65.4 64.7 65.6 70.l 72.0 74.0 7b.b 7b.8 
Clothing and wearing 

apparel 7.8 9.2 9.6 8.3 8.6 8.7 8.2 8.6 7.5 7.1 6.4 5. 1 4.3 3.b 
Construction materials 3.2 3.3 3.2 3.3 4.4 4.5 4.2 4.1 4.4 3.5 3.5 3. 7 3.2 :!. 6 
Personal gooda 3.2 3.5 2.8 2.4 2.2 2.7 3.0 2.8 2.2 1.8 1.8 1. 5 1. 0 0.9 
Household gooda 0.3 0.4 0.4 0,4 0,4 0.6 0.6 o. 7 0.6 0.6 0.5 0.7 0.6 0.6 
Print lng and publhhing 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.0 0.8 1.0 0.8 0.8 
Industrial raw materlala 3.8 4.4 5.2 5.3 S.4 6.1 6.3 6.5 6.7 6.1 5.5 5.3 4.8 '•. 6 
Mineral and petroleum 

producls 6.S 6.8 6.1 s.s S.4 5.2 5.1 5.7 5.8 4.4 3.9 3.3 3. 3 s. 2 
Agricultural equipment 0.3 0.5 o.s 0.5 0.5 0.6 0.6 o.s o.s 0.3 0.3 0.4 0.3 0.3 
Machlnt!ry and equipment 0.1 o.o o.o o.o o.o 0.1 o.o o.o 0. 2. o.o 0 .1 0 .1 0. 1 0.2 
Trunspurt vehicles 1.1 1.. 1.6 1.9 1.9 1.8 2.0 2.1 2.2 1.8 2.0 1. 9 l. s I .8 
Electrlcol goods 0.6 0.7 0.5 o.s o.s 0.7 0.8 o. 7 1.0 o. 7 0.9 0.8 0.6 O.b 
Mlacel laneous 2.2 2.1 1. 7 2. 2. 2.3 2. 2. 2.8 2.6 2. 2. 2.6 2.3 2.. 1 2.9 2.2 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Sou.roea UN1lX) Ind.uatz:r S.otor Rm.er lti.ssion to JCyanmar, 1989 

!1 Provisional. 

I 
0: 
I 



Tl:.e st:ucture ot 01111ership in the Country• s industrial sector 

is show in tables IIL 1. and IIL 2., from vhioh it is 

apparmt that the private factories and establishments account 

for nearly 94 percent, the State-owned eterprises accoUD.t for 

4-4 perc8lt and the balance 1. 7 percent is shared by the 

Oo-ope:re.tive Societies. Ibwever 1 the State enterprises account 

for 6o percet ot all units in the case of CBricultural equii>JllE11t 

and for 10 percct in the case of machinery and equipment. :Based 

on size, 99 i>ercent of all the industrial establishments_ employing 

over 100 llM"kers are Sta.te-otmed. !l!le share of private establ.ish-

11e11te is pa-rtiaularl.y high in the small scale l~ht industries 

producilJg simple oonsnmer goods. In genera.11 all industrial 

activity ot wq signiticant size is ooncmtrated in State-omed 

enterprises. 

~. oapaci. ty utilization rates ~e declined in recent years as 

om be observed from Ta file III. 3e The main reason attributed to 

this steep drop is the aoute short~• ot f orciGn exchange to, 

ti.Dance essential production - related imports. For example, the 

capacity utilization in the case of pharmaceuticil incllstries 

dropped from 65.6 pccent in 1985/86 to 28.3 percent in 1988/89. 

Besides, interior teclmelogr BZld obsolete equipment could also 

have contributed their share to such a decline as can be seen 

from soi:ie earlier reports which •dll be discuDced subsequently. 

In the early sixties, the economc policy ado?ted in J(ranmar was 

based on comprehmaive oentral pl:vming and State omarship ot all 

importait means of production. !l!ie main driTI.!le f oroe ot economic 

d«elo;>Jaent was to be the public sector il:ltestmetrt1 llhile the 

.vcr&ll economic strategy was gem-ed towards strictly self~eliant 

developi:ient with p-riority bei.J:c assi&ned to meeting the basic 

domestic neecla. Oradual ohaDgea in the eoonomi.c policy eccurred 

~ the formulation ot the Twe11ty 7ea:rs LoJJB Term Plm 

(1971/72 - 1990/91), in which the need na recognised to deptlld to 

a greatc desr•• on •orei&n tr&de and to provide inoctivea tor 

private economic aoiivitiea. In 19871 the price_oont2:0ls for rice 

and ethtr baaio oo-clities WC'o a'bandoned. In ~tember 19889 

sw .. pil:J& eoonomio polio7 cb.azJ«es YC'e azmounced with a via to 

pw•t• a rapicl traatormation trom a lo•-pioduotivi t;y agt"ioul tural 

te a hi6h procmotivit7 agro-liued industrial eoonoiv; the new State 

Lav and Order lleatoration Council (SIDRC) hac of:ti'lially discardea 
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Table IIL-1 • Ownershio structure of industrial establishments bv sector, 1988/89~/ 
(percentage shares) 

Ooerating fa~~uries and establishments 

Sector State-owned co-operative private 

Food ' beverages 1.8 2.6 96.0 
Clothing & wearing apparel o. 7 1.8 97.7 
Construction materials 7.3 5.8 85.i 
Personal goods 0.3 C.2 99.5 
Household goods 1.1 l. 5 97.2 
Printing & publishing 20.0 5.0 75.0 
Industrial raw materials 37.J 0.3 62.0 
Min~ral & petroleum products o. 7 0.3 99.0 
Agricultural equipment 60.0 40.0 
Machinery & equipment 70.0 30.0 
Transport vehicles 1.9 3.1 95.0 
Workshops ' dockyards LOO 
Miscellaneous 0.2 0.6 99.2 

TOTAL 4.4 1.7 93.9 

Source: tJBlJX) Indwa~ Sector Bevi• Jti.sa:i.cm to JCramaar, 1989 

!1 Provisional. 
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~ 7"=-2~ ,),,.-ner-sn10 st.ruct.ure oi :oaust.r::.a1 ~st.c.blisnr..ents ;:-v size. ~988/139 

Size State-owned co-operatives priva::e TOTAL 

Below 10 workers 981 409 37,965 39.355 
lC-50 .iorkers ?97 308 1. ,B24 ~.429 

51-100 vorlte?'s 150 9 l59 
Cver 100 workers 426 .. 430 

TOTAL 1 .. 854 717 39.SO:!. 42,373 

SotU"Ces .CJ&IjX) Illdue<Q:r Seo'tor-Esv.La: t:imion -;a ltranlllC't 1989 

fable Ill-3 Caoacity utilizaciou rates of state-owned industries by 
industrial branches, 1985/86 and 1988/89 

Industrial branch 

InGustries under Ministry of ~:o. · 
Myanma Textile Industries ' 
Myaruna Foodstuff Industries 
Myanma Pharmaceutical Industries 
Myanma Metal ·Industries 
MyaD11a Ceramic IDclustries 
Myanma General Industries 
Myaruna Paper ' Chemical Industries 
Myanma Jute Industries 

Industries under Ministry 
of No. 2 Industrv 

1985/86 

[ :ld us t :-·: 
57.l 
51.4 
65.6 
63.0 
70.2 
65.4 
57.0 
26. 5 

60. 7 

s;.o. 

1988/89 

29. l 
48.8!.' 
28.3 
12.9 
51.8 
20.5 
45.6 
24.4 

34. :. 
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the Cci~tr:::.lly pbnned approach in favour of a rorc ~·!:ct 

ori~tod :md open economic policy frame work 1 

(i) to enooura:;e anci enlarge the Scope for i.ntcr.~tional 

industrial Co-opGration, Specifically il.1 "!;he faro of 

forei8n direct inveetlDSlt 

(ii) to infuse mode'l"ll technology into the Countr.;r• s induatr.r 

in order to increase its prooiotivity and oompetitivmeas 

and to achi«e a div.-aiticatien 'tenrds produalien m4 

a:apazt et non-tracU:tiaal l&l.lfaotured pram.ate 

(iii) to parti~ dGregulate the eoonoqr 'tu (a) er311tillg more 

.Autono• to private, Co-operative and State entarprises 

in areas 8lch ao traclil:lg ao'tivities anC: cintoring into 

joint vmtut-os; ( b) privatizing and / or oomercializing 

of 'State economic enterprises; and (c) ~ju.st~ and 

increaa:i.Dg the flexibility ef the prico atructure. 

The U:iniEttry ~ Bo. 1 Industry and -the Jlin:istry of lio. 2 lndustry 

Sba're betwoen them the OVS"all policy responsibilities to direct 

and ::,iromte industrial investment and production in ltranmar. Tba 

Jti.nistry lI04:11 Supc-visos :industrial 111terprise-1: '00.tdcal]J' produoiJ:lg 

ocmsin:a- 4>r0duets and oth.e.'r lisht produots. ~ state economic 

entsrpriaes oov.-red "tu this ministry sens-ate eboi...Tt 75 pdt'oent ~ 

the total procluotion value undS" the two ministrios ~ Industr7. 
The llinistry No.2 aooounts for the bal&ZlCe ~ parcent1 ubich 

include heavy i.Jldustries along with machinery and tr~ation 

equipaa:rt. The State enterprises msased in industrtal production 

such as rice milliIJS and 11Dod processh:ls are surcrvised 'tu the 

ministries of ~ade and Agricul. ture and l'orest res:>ectively. 

The mni.S'tz7 Of lJOe 1 Industry has tw service dc]:>o:'ti:JmtG end 

atpervises industries in eisht ditf.-rcit branches of manufacturing 

(fi&ure III.1. )a 

D:lreatarate of Regional Inmatrial Coordination and 

Indwrtri&l inspeatiOn 

!ndustn.aJ. Pl~ l>epartmmt 

J.tyanma Tutile Industri• 

- - l(yaruua J'eod ststt Indwrtries 

J.iYanma Pharmaceutical. Industries 

~anma Jfet&l. Industries 

Jtronme, a.ramie Industries 
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~General Int'\urtr'ies 

~ Paper and Chmical Industries 

~;:mgar .Ju.'te lnd.Ulrtiries 

--P~oal Indum'b"i• 1.Dolm• UDZ18 o._. 

~ Pbanaaceuti.oal ~- (ll»I) md the :O-eloi;iact 

Cc'tre tor Phamaoeitical ~eo!molCQ (Ia!}. 

i1he Industrial Planning ~tis OODCCDed vi.th all -ttera 

partaining to tbe plam1• ad illplelldltation of new projee'ta1 

acbi.vemeat ot proaictioll target., ~ ot indwrt;rial 

raw •terials1 CapaciV utili•ti.on1 quality improYemems and 

finanoial mmag-.at. !be aggr..,atc aata on 'the mab.- ot 

factories, alplo1Jlellt ma Pnaiation value under the nr18ua 

~-- lDdwrtiri• are abewn iD !able ~4- 1 boa 1dlich it ia 

eri.cl111t that te.Dile aul f eod statf' il:Jdustries ~· prollinlat iD 

that thq account behetll .... ~. 51 p~<mt ot all taatori.•1 

51 peroent of total ~t md 46 porcct ot total Production 

value. 

~ Jl:im.str.1 of •o. 2 IncUstr.r Sape:rri.ses the hefl97 iDdusfiries 

iml1ldizlg hca'J' Tebio.l.•1 9griQ.1J. tura1. DaCMntri• and -.ahim 

toola as well as the c.mt:r.T' a first joint vcture 111 th m 

overaeas ~.th• ICJ- JritzvdnldC' Corporation, llhich 

~oduoM mach;lne tools Cid •tal talricaticm equi}8Ct. -.plo7-

amt in theae 1Dclu8tri• .teod at 13,215 in 1988/&J, 1lh1oh 

wmr'8 to 19 perotat et wtal mploJllCt \JDdc' 1-tll the wfni .. 

t:rt• flf mau.tr:r (figure m.~>· ID .a.u.u.i. •· ll:lDi8'r7., 
JJo. 2 ~ baa he g.-ral. s.-vioe d.eR&rtmmta, the om1ial 

ll88NZ'Oh OrADi•Uon m4 the ~enhnioal Services. !bet....-
ia a ml ti.-cliacipl'"H'7 r-.a:roh cganizati.on vi th 10 tecm1 oa1 

clelCtmads imlud•na ~ioals and 6 euppariizg ~ 

racta ~ a wtal "eolmioal ~ of a'boat 500 1>99Pl• 
~Ilia is -- plaoel c dtwal9P~ e,pprup;J.ae :iJMll*1al 

ot the Processes cl«eloped are anTmt]J" undAr pilot 4'per&tian 

d tU Cctral Rese8l'oh Qrgald.saticm. 



-.i~ 

Mvanma.~ndus:r!.es cilder MI l:· ~umoe~ ?i :acto~!es. 

-:?malovment 3na·~roriuccion·valL-e-. !9~8/89 

:-lo. of 
Indust~ies factories 

ftyaa.a·Textile Industries 34 
~yamaa Foods:uff Industries 37 
Myanaa Pharmaceutical Industries 11 
ltyan:na Met.al Industries 5 
ftyaama Ceraaic Industries 16 
l'tyam:la General !ndustries 14 
Myaama • Chemical Industries 9 
~anma Jute Industries :3 

Eaplo}'11h!nt 

19,813 
9,391 
4,410 
Z,608 
5,9la5 
2,638 
~. 5lala 

?roauction 
value 

{ltyat millionj 

37la 
675 
272. 
303 
216 

91 
167 
:92 

1,290 

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



l'.lcuz-e III-2. Organizational chart of Ministry of No. 2 Industry 

I MINISTER I :EXECUTIVE COMMITTEE I I 

I Head of 
,.lnlster "• Office 

(Departments ond Orgonlaotlons ( 

I I 
t 

Heavy Centrol RHearch Or9Clllllotloft Myanmo lnd\lstrlH Technical Servlc11 -] 
Deportments ltufudrl•• Suylcu i . 

•Chemical SclencH • Heovy V.hlclH • Electronic Products • Project Planning 
• Lllht YehlclH • Electrical Home • DHllf'I ond Denlopment 

• Physical Sclenc:u • BlcyclH AppUancH • Implementation Planning 
• Agricultural • Electrical • Civil ,ConstNctlon 

• Technical Strvlcu 
Machinery and Equipment • Htch,nlcol Installation 
Equipment • Utility Product• • El•cr1cot ln1tonotton 

• TH\ Production • Machine Tool• • Forging , Costing • Entr etlcol ln1tollollon 
• Instrumentation 

htot Emplop111 In , ........ us Totol I mploy111 In ,, .. _ .. •13215 Totall Emptoy111 In 1111.H •HI 

So\aroe UNIJX) Induatz:y Sector JWr:t.ew Jliaeion to.-J'1'anmar1 1989" 
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!!ADA PR•RIUCBJTICAL DDJSl'RIJS {JeI) 

JCr- Phana&ceutical Indueu-iea (11.P.I) is the succa11or to 

the t~ Pbamaoeuti.oal lncbastnes O>rpo:rauon, 11hiah-. 

ooaati~ in 1972. LP.I wae gi.Ten i'ts Dellf nue on Aiguat 

11 1989. LP.I ia one ot 'tile eight -- Induatnee m4er 

1ibe llini&tJ:r ot •·I Indus-· ~ oiganiat.ion cbari of 

Lr.I. is prea91W in .Am.x lll-24- !he mgsisation ia 

beedecl b;r a ..,agtna Dlreotor, 1lbo reports to 1he Iii.Diner 
...a. a -..,ag;ig oommi.ttee ia the goyendyg boq ot Jl»I. tile 

la'Her aollpl"i w :tour ~ta T.i.s. Plmmiig, hoduo'liOll1 

Pinmoe and Mwinia'flratioll .-all 1mder' the chmge ot a Di.nctor. 

!la-. are 12 tao'lori• mcl the Jl89'eloplleat Cfentre :tor fb'7Z 

oeuti.cal "ech"Plocr mdar LP.I. aa 11eti.oned below. 

Pactoq 

( 1) Buza pbamec..itioal 
lll4Da~ 

(2)~ca1.law 
•'ter.i.al• PaotioJ;r 

(3) •uet InduatJ;r 

(4) l!lutio hatoJ;r •·1 

(5) P.laati.c J'acto~ Io.2 

(6) Eaatio Paoto~ Io.3 

(7) 8oap Pac'toJ;r Jro.1 

(8) •• J'actoJ;r Jro.2 

(9) 8omp hoto17 Io.) 

( 10)Incblatrial ·011 Paoto17 

( 11)Betined oil hoto~ 

( 12)0ooonut InduatJ;J' 

(13)J)(ft 

looati.on 

~ 1hmla1 Yangon 

Iorth <mdspa1 Yagcm 

!hpmej.. y lllJgOD 

Baa1lbi 

Olclqin, YllllBOD 

filaing1 Yagon 

Bla:Ug, Yangon 

Jllv'angon1 Yangon 

Yimgon 

Qyogon, Yacon 

9ae ocm.tituti.on of Lr.I. alao prov.t.clea tor pdoNi.JW au.ab 

other :tmctiou aa are nlatecl to the above aoti.T.l ti.ea, 

1Dte-&Ua1 the illp1-tatation ot MW pmjeata b.J i t..U or 

1v 3o1nt Tmture with toft14pl 1Dclwrtrial.:1sta or mtcprea.un. 

II.JI.I. is ourreutq 1-1-.:atic a Peetiaide J'o1'11Ulation plant 

- at S..Wi, 56 lllo .. ten to tile north ot Yanee>n vi th t:inmci&l 
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aaiatmoe boa lJllP. i!le :amber of ?91'1IOllDel emplo7ecl ~ 

LP.I. md clitterct factories are abom below I 

Y!!ll. :Jo. ot Pereomel. 

{ 1) LP.I. {Bead office) 3>5 
(2) hl.wa ~cal ~17 {~I) 2125 
(3) n,...,.,.u.oal 1av 11aterial .rao~ 52 

(4) Toil.et ln4ua~ 443 
(5) Pl.MU.o t.otm:ies_llo.112 m4 3 311 

(6) ~ t.oiori• Jlo.1,2 md 3 856 
(7) lla4aatrial oil t~ 153 

(8) Winec1 oil ~ &J 
(9) Goaonut ~ 157 

( 10):DneloJr •t Cerm tor JlhaJWIMM&diioal 176 

.... ioa (m!) 

-
9ae......., woitillg capital, total -.la tum Oftr m4 amneJ 

pmtit• at LP.I. are 606.0; 286.4 .aa 26. 7 11Ul1on lq'ats 

r.pectiwl.Y tor 1ihe fisoal 7ear 1988-8'). 

!he _. p10cluotion unit mongat the Dft tutor.I.• ia 

lhama ftgwectUtic&l Iaaxia&\4 ; {:BPI) in YllD&Ollt 11biah is -
cleelt with -aequart~ mder aecti.on UI.).3-2.1. !!le 

Jlnelop-.t C.tre tor plu1ma04Utioal. ._,mlogJ (~) also 

looate4 ill Yagcm ia deaari:becl in u'Wl. ill ~ter IT be1ov I 

~ :t.atoi;r wiH Production ft1ue tor ibfJ 7eara 1984/85 to 
1'J88/&J i• prea«LW. in J1IDeX III - 25. IJhe basic clata tor BPI ~ ;: 
and ~cal. Bav •tei:l.al hctoi::y are 11141caW in 

.ADD• m - 26. 
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As ~ promcticm of phamactD.ti.oala f'oms Part of' a ~ 

~ ivataa1 trbiah in 'tum is parl of the heal th care 

qstel21 aoae baaic data about this field are presented. 

belov. 

R>:rbiditr lllcl •rtaUV Pa'l!tmf (pnoriV health probl.•a) 

Data rel&'Ulg to .,rbicliV ad morlali:\r pattema are indioaied 

in ~es III.> ud III.6. I Pnens IlI.11213,4 and 5- hfa 

these uta, it 08ll be ooaal:ucll4 that 1he Jeaa;• cti.•1••• resul:t

ilg in moiticti.V ill -..-.rare ..im&, upper respin1oi:r Uact 

i.Dtecti.ona1 g~teati.aal ~ecti.ons mid paruiti.c cli.aes11ee. 

Dae Beal th Care lra1-

91e q>eDai'Wre OD pablio health .,riig 1984/85 to 1986/87 is 

presented ill Jmez m.6. In 1986/87 this crpmditure aountecl 

to ~ts 616.0 lli.l.liGD1 out of wld.ah rp'ta 233.4 million refer 

to CetPi W upen4i tuft aDll l;-ata 382. 6 million t.o Cbmmt e11>tDd:L

tu_~ !Bae total upmditure OD Nblic health _,late t.o 1e05 pet"CCt 

otaa-. 

Other ~ incli.oator. nl.ati.DS to the Jleal th Care 2'"•'t91 are abom 

in Amexea Ill. 71819 ad. 10 It can be obaerrecl fzoa ~ 

ann«DS 1ibat 'Ule lllJlllber ot aecti.~ doctors and dctal ausecma in 

1987-88 •>lmtecl to 1118261 ~ equa1.lJ' distributed. between 

public servioe and pr.i. nte pnoti.oe. Popul~tion per aedioal. doo'"1r/ 

dental . augeon amunted to 3137 in 1987/88. 9ie number o~ heal th 

f.oili ti• in JCramar :1a pre.entecl in .Ann. m-1 t. !he ·- indices 
Compare :taourabq with 1iboae of o'fiher low-income OountrJ.es a 
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laeic 
Lia 

1982 1983 1984 
Cauae Gruop 

052 tsalaria . 

016 Ill-defined intesti.nal infections 

410 Konal . Del1 "14!ry 

383 Vaaped.fied abortioa 

321" Other ·diaeasee of _lespiratory 
S79t• 

-3~5 C~r complicauou .U:ul.y rd&ceci 
~ pregnucy · 

·321- Paeu.,nia 

551 Cenai.n trau•ti;: -:a.Plication and 
• Unapecified :1JtJurtea · 

349 Otber dieeaaea of the digeative 
S:yatea 

020 

046 

341 

Pulllonary tuberculosis 

Viral hepatitis 

Ulcer of stoaach & duodenua , 

l25966. 

59020 

62464 

3329~ I 
227281 

I 
I •• oli: I 

i0443. 

20387. 

18033 

16842 

14543 

16869 

420 IDfectioua of Kill and Subcutaneoua 15332 
· :·. · t1uue · 

3%3. 'lm..-:biti• chrom.c. alld maapecifiedJ 
981*7.._ . lrACtma . 
- - . 

531 . Tmdc. effects of Rbat411C9• ·cbieflJ 
liOa ·•diciaal •• to eoarce 

All other cadae• 

17479 

• 12382 

406047 

14.5 

6.6 

7.2 

I i 104052 

cillll 
i I 1 54~01 I 

3.8 i 37002 

2.6 

0.8 

2.4 

2.4 

2.1 

1.9 . 

t.1 
1 .. 9 

i . 23290 ! 
I 
L I 
I 221s3 

I , . 
27990 

21187 

21156 

18262 

28721 

18591 .. . 
1.7 12771 

. 2.0 17923 

i-.s 19411 

u.o 
6.5 

5.8 

3 .. 9 

2.5 

2.4 

3.0 

2.2 

2.2 

1.9 

3.0 

2.o 
1.4 

2.1 

cisea I 
161749 I 

54735 I 
'5100 I I 31559 

: 2.5044 I 
! 

' 

23500 

22743 

21709 

19099 

17525 

16305 

16135 

15964 

15950 

14065 

46.9 456225 48.3 429618 

17.• r 
s.~ ; 

: 
~.s f. 

I 

3.4 ! 
~ 2.i • 

2.5 I 
2.4 

2~3-1 
I 

2.1 I 
1.9 I 
1.8 

1.7 

1. 7 

l.7 

l.S 

46.2 

..---------------------------------t------11-----~-..... ----~l-----+-------+--------i . i 
Grand Total 868007 100.0 944.048 1100.0 930800 100.0 

•Rot included in the U·Leading Causes-of Morbidity in llespective Years. 

·-· 
. ;pnlCB 1 mISl'KI or n•xm 
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Table III-6: 15 LEADING CAUSES OF MORTALITY TREATED IN HOSPITALS 1982-1984 

BASIC CAUSE GROUP 1982 1983 1984 

LIST Deaths % Deaths % Deaths '· 
052 Malaria 3346 11.6 3204 9.9 5365 17.7 

321 Pneumonia 2578 9.0 3079 9.5 2574 8.5 

016 11 I-defined intestinal infections 2050 7.1 1880 5.8 1492 4.9 

020 Pulmonary tuberculosis 1361 4.7 1611 5.0 1492 4.9 

128 Other diseases of Pulmonay 

circulation and other forms of 

heart diseases 1249 4.3 1504 4.7 1147 3.8 

283 Other diseases of Respiratory system 848 3.0 842 2.6 1406 4. 7 

331 Toxic effects of subtances chiefly 

non-medicinal as to source 801 2.8 1521 4.7 1038 3.5 
349 Other disease of the digestive 

system 977 3.4 841 2.6 692 2.3 
037 Tetanus 928 3.2 699 2.2 605 2.0 
452 Slow fetal growth fetal mal-

nutrition & immaturity 496 1. 7 622 2 .1 584 1.9 
456 Other disorders originating in 

the perinatal period 464 1.6 662 2 .1 562 1.9 

293 Acute but i 11-dcf ined cerebro-

vascular diseases 496 1. 7 537 1.6 541 1.8 
046 viral hepatitis 288* 1.0 805 2.5 476 1.6 
491 Other intracranial injuries 432* 1. 5 573 1.8 433 1.4 
038 Septicaemia 240* 0.8 1199* 3.7 433 1.4 

All other Deaths 12248 42.6 12637 39.2 11420 37.7 

GRAND TOTAL 28802 100.0 32256 100.0 30260 100.0 

* Not included in the 15 Leading Causes of Mortality in respective years. 

SOURCE: MINISTRY OF HEALTH 
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THE pILOC . .J.C311!I~ SJ~roil 

Pharm&oeutioal requir~ts 

»asis fer the assessment of Pharmaceutical. requirements 

In reoent years and since 1982/83 in particulc.r, on account 

of aoarci ty of f ereisn exchange, the domestic production of 

pharmaceutical to1'11Ulations as well as the official. imports 

et the same have gone do111 steeply (in the ro3e of certain 

agenoies , there have bee no im,ports at all in recent years) • 

.&pparentl3'1 the 881' has bem filled qy illlCDl. receipts froc 

alread, whioh are unreccrded. In addi tion1 -~ ahaasea 

in eoonemic policy haVe been azmounoed in 193C favour:i.Dg more 

-.rket oricted 8Zld. open economic policy fralile 1a0rk. Under 

these oiroumstanoe111t it is felt that 81\V' projection to arrive 

at future deimmd based on the present o:fficir.1. sup* at 
pharmaoeutioals would be an 8%0arcise in futility. This as,pect 

has been disoussed recent~:1",)itg~ncerned authorities of 

the Directorate ot the pl · Phsrmaceuticru. Industries 

Corporatien of the Ministry of No. 1 Industry ~-s uc11::-u·:~the 

Directorate of the Ministry of Deal th of :t,u~; during the 

Course et which, the concerned authorities edviocd that the 

pharmaoeutioal requiremmts be calculated. 'OC.&ed on the 

oenvent~ morbidity/ mortality statistics ond these fig'.xros 

alwuld be take as the upper limit md the present official 

supplies et pbarmaoeutical.s through domestic production and 

effioial imperts as the low.- limit. !l!lis advice has been ta.ksl 

inte aooomt c1uriDf: the preset ~· .A.t this jl.D'lOture, an 

impertant aveleplimt in ·~his area needs to be mentioned. 

TA. Werld Beal.th Organisation is twJclin8 the " J.tyama Jilas111tial 

Drugs Pn ject " in oollal»ratio11 with the llinistry of Heel th, 

tlYBDID&T• The prejeat input is US I 2.5 million and is ef ):~· year 

durati•n. One et the ebjeotives of this iu:ojoct is te assc:JS the 

actual requirement et difi cent pharmaceuticclo to treat the 

leading diseases. !l!ho project aims te oarry out thi• assessment 

in 9 'te1mship8e Out of these, in the initial J;iliasc 4 townships 

are be1tls surv.,-yed since 1989 in PJIJO Division at dil'farent lsvels; 

i. •· Township Hespi tal, Station !»api tal, .i1ural heal th centre ond 



sulrural hccl.th ccnte levels. The !>C?ul~tion of the 

selected tolill:ilii.p i!> ~und 100 - 150 ,ooo people. A 

standard treatment is :fi%ed for each c.isease invclvint; 

the usage of a lio:i.tod. lllllilber of cost affective drugs 

from the essenti'-1 d:!."ug list for all the atfeoted 

people id thin the tomsbip area. !Ihc recent trends in 

the USSB• of pherDD.Cat..~icala are takcrl into account, 

while form.llatin8 the standard treatoeat regime. For 

eDD1.Ple, for !l!B troo.tcent the r~mc stipulates the usage 

of llifampi.cin1 looniazid Bild PyrazinNJi de for period ot 

2 mnths followed ~ the usage o£. llif 2m,?icin and Isoniazid 

for 6 months thus cli.ai.natillg oo:npleteq the US28• of 

Streptonucin ~ the first phase of the !reject. This 

Projeot is stated to be the first of ita kind in Jtyanmar. 

It ia expected thnt the actual requ:ireDenta of an averaBe 

township included in the first phase vill be availe.ble at 

the end ot 1990. !Ihe above Project moourages the use of 

pharmaceuticals produced in J(yanmar llhc-• cwaila'ble. Attsr 

the implementation of the abave Project, it should be possible to 

quantify the actual requiremcta of pharmaceutical.a eut of the 

essential ~ liat1 in the selected 9 tollllShips based on 

mrbidity/ ::mrtality patte.ms preve.Uins in these to11J1ships. 

lla.aed on thia1 10me·~kil:Jd c4 projection OCNld be attempted for 

the mtire Country for the assessment of pharmaoeutical. 

requ:iremcta. 

Calculation of pharmaosrtioal reguir!ll!Ets 

ht Separate studies have betn carried out duriJ:1g the past 

decade oenoemillg the requirements at pharmoeutioals in 

~. 1he first st~ was carried. out duri.Jg 1919-1981 

under the auspioes of the OC"Jll8l1 Jgency for Tocbnioal 

* Oo...p•atien Ltd; (OTZ) • This st~ conaid•ed the Case 

freqUC07 rate, ~ate o1 the Common disuses as eno of the 

• Teohnioai ~peat ion betwe., the Sooialist ll-iu blio of the 

Union .t lUl-ma &lid the l'ode:ral Republic ef aC"Ml:\r 

- l'eaeibil1v &tuclT in Invoata.nt Progr3111:1• ter the Pharmaceutiocl 
Sector in au.-., l>aoember1 1982. 
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be.aio-elements tor oalculatil:c the ~anmar populati?ns need 

!er drugs. TalciJJg int. aooo'Ulit the irailable l(yanmar 

mr'bidi:ty •aU.rtioa1 the arz Stuq- oomplemcted ottioial 

c:r-c-at• .t 1he JC;rmmr Hea.11h departmct 1" ita •111 rlllld•• 

_,,i1nc et Pr~ arv-.-s and oompared the re£1llta with 

reliable health at&Utrtioa trom Tbailand te arrive at prieri.V 

Ualth preli.elllS and th• numbar o:t mrbidi:ty oases. !the GTZ-trtuctr 

teek • the eSBctial and oempJ.men'tm.7 drugs tor :airma ( 1919) ' 

u the basis t er the ohDi.oe of dr\gs to treat the J(yanma priori. t7 

heal th pro bl.ems and oenside't"ed the total poiW.ation et J(yanmar' aa 

the target oon111unpti& group tor dru8s1 since the 1fatHnal health 

a;ratem ot the ti.lie te.it en responsibilit)" for~ the ctire 

po;W.ati.on with aittioid gµa:ntities of the clrugs required, aiming 

te Ollt-b Self-meaioatien and illegal imperts. ~ ~ also 

••1med ne majer ohanges in the trmds et morbid.it)" and mortality 

rates up to 1990 1 ch9se the mst Gimple A(]mini steti:ng terms 

(•aJ/pdl'Oral) when.var possible and teek tr.W.S in drug US&B• 

~ent at that time into aocomt aa well as the need te implement 

various flanking measures such ea improvement of Public health 

Se:vioe 1Ustem to aom•e oomprohmsive md requirement Or:imted 

d1'ug auppq. ~e requirements of phanlac-.itioals for 1981 as 

O&laulated in the <l?Z stuzy fer 1981 a:r:e sbo11n in Table llI.~. 

!na Study also provided details on the be.sis of which these tisut'as 
we=e arrived at. The G7' - StucUr is comprehensive and pro ba.bly 

re;sresents the best realistic approach at f sr to oalailate the 

requirements, given_ the llmi.te.tion te ebtain reliable data especially 

:troa the rure.l areas et JC.yanmar uh.ere the reqmred informatien is 

l&....t.;"8 and based en recent discussions l'i th t.ile concerned JCym:.ma 

CA.~ri ties of J.tt.nistry of Heal th and Indust:ey. 

Bt•.ver1 in the Preset oonte.%t1 there are so1:10 deviationa. from the 

&SllllDlptions made by the GTZ study~ First, as indicated in III.1. 

aboYe1 the ..,.,.~ent in 1988 discarded the ce11trally plazmed 

air,..reaah in favour et a market oriented and opc ~mio Policy 

traae work. Seoond the list of essential and ooczplement&r7 d.ruBs 

mid Vaocines tor J(yanmar was rc:1J'iocd in 19871 whee in the Jmmbc 

ot essential dru&s has been reduced to aa, ooc;ilecentar;r dru&s/ 

vaccines increased t. 122 enc. t1ic total numbar 3oes up by 10. l>ue 

to var:ious othcar factors tho ::nticipated trencl in drug usage has 

no-: materialized as alll'Vi&af;od ~ the team. For e:m.p_ple, for 

Tu:.C-culonis trec?.tlllftllt, the t~ c:.ave lteightac:;e probability of 60 

pe:'C3?lt for Rif<'.l:;-icin and ~ r,arccnt fer Stro~tox:v-cin. On this 



--
;,.ua11ee DhHH Ito.I) .,. ... Sub1unce1 Tableu (t) Olnt1.cnt1(0) Powder1(pl Tran1fu1lon1(tr) IJrup1 (I) llo\oa\• Pro•uat\oft 

, 
lc•paun•) <•llllon) 011) •r•aeu (d) Jell111 (j) 1nnu• lnjocclona (I) tine• uh (II) UC\\ftlque 

capsulu~c) plltll (pa) laua <1> C•illlon ••· lUfll (tl) lupp,(lu) It'• I 2) 
(•llllon) (•illlon (k&) pouha/Ylah) lh1ull1(1) oth•u (o) lepltr&;,f' dOHI) <•llllot1 <•llllon :n.- IT,IP " 

dOIU) pOUlH(Ylah 
!If dOIH\ 

ASI. Acetr,t· Ullrrheal etc. • uu.oo S&,040 l IJ0.00 ,,. 
ullcyl c Ma ... rrh•alc lever • o.&o so t 0.40 ,,. 
acH Acute endocar•lti1/lth. 21 0,72 350 t/c O. 72 ,,. 

lronchhh 22 2.22 I. 100 t . 2.22 ,,. 
tnrtuenca, . u 6.10 3,600 t 1·.10 ,,. o. 10 ,,. 
Denul dheHH 21 't.30 100 t 1.30 l/• o. 10 ,,, 
Pro1t1tlc hypertr. 30 O.IJ 10 t o. u ,,. 
Ab IC HI " 0.2S 120 t o.n 1/1 o. 10 ,,, 
"'"'" J) o.zo 10 t . 0.10 l/• 0.10 
1.ov bac•paln 41 H.50 U,200 t 16.31 11• 0.12 ,,. 
Joint dh, 4t 320.00 160,000 t 3tt.20 l/• 0.11 ,,. 
Sympth-atlc SI 39.30 16,100 t 39.tS ll• o. n ,,, 
Other• non apec. n.oo 12,130 t 19.10 o/J 0.01 I 2.10 l/tr 0,29 ,,. 2.10 IU 0,10 . ,,. 
Total 612.12 312.110 t/c666. \1 o/j 0.01 I 2.10 l/U 0.29 11• ,,,, IU 0, 10 ,,, 

... 
I» 
r:r .... 
" 
a. 
t-

'0'011101 
.., .., rt s:: 
0 0 I».., 
n 0. ::J B 
" s:: n I» 
o. n " 

Pera- Poll-y•llth 1 0.11 ,, t 0.10 •ll 0.10 ,,, 
IClt-l H1 ... rrh11lc l1111r ' 0,07 41 t 0,06 •ll o.o~ ,,. 

L•ptoaplroH n o.os 30 t o.os ,,. 
he-nb " 0.15 210 t 0.10 1/l o.os F/I 
tnnuenca 2S S.90 2,200 t s.n 1/l 0.11 ,,, 
Dental •heoHI 21 D.S6 251 t 0,56 ,,. 
Proatotlc hypertr. 30 O.IJ 61 t o.u ''' Abacau " 0.16 70 t o." ,,. " ...... ll o.u 10 t 0.11 1/l 0.07 "' Pr11nancy coep\. 3t 4.1'' t,200 t 4.10 ,,. 
Sy .. tlloMtlc SI n.10 6,000 t 14.10 1/\ 0,90 ,,, 
Oth1r1 aon 1poc. 11.ss '4,480 t 15.57 I 0,21 l/tr D, II 1/1 1 .n IU I ,2Q ,,, 

s:: rt Cll I .., .... 
" 0 ""'0 . ::s 0 " ., B 
.... rt Ill 
IOll rt::J 
O>n'1o. 

' .... ::r " N ::s Ill 0 
'f .... rt ...., 

.0 B 
s:: ., " ., ::s Ill 

rt Cll 
rota\ 0.20 20,729 t U,95 I 0.21 l/tr o. ti 

' 1/l '·" IU 1,20 ,,. Ill ct 
::s 0 ::s 

trl .. - Cholera 4 o.on 3 t 0,20 tl•/l
0

0.D02 r 
thoprl•• Dlnrheu I a.so 2,400 t 1.00 t/1/1 o.so , 

Thyp\oo" fwu 10 0.26 32 l 0.20 I . 0.06 r 
AlllColl )\ o.os 10 t 0,03 , 
Pyelonephrlth 41 o.n SI t 0.33 r 
Other• non.apoe, o.u 16 t 0.34 I 0,0, t/1/l o. 10 r 

a. Hi rt .... 
.., 'ti Ill " .., .... n ..,. 
0 0 'D 
B '1 ::r 
B ..,. I» 

Total t.622 2,SU t 1.92 I 0,04 t/a/l 0.0662 r ., rt .., 
::S '< B 

l11lf•1tll- Cholera 4 o.on II t 0.02 •• 0.002 r a. I» 
I» ::c n 

..... le DlanhHI I .a.so 11, 100 t 1.00 • 0,50 , 
n,.ho" fever " 0.26 "o t 0,20 I 0.06 r 
AblCIH " 0.03 so t 0,03 , 
Pytlon1phrltl1 41 o.n 255 t o.:n , 
Othtrl - 1poc, o.u uo t 0,l, I 0,0, 1/d. 0.10 r 

rt ., ct 
.... Ill c: 
0 .... rt 
\I rt .... 

::r n 
0 I» 

Total 9.622 U,162 t 1.92 1 O.D, 1/d. 0.662 ""' 'ti .... .., 
..... 0 Ill 

S11U14hlnt tlalarh ' o.o uo t o.o ,,. 
or other DhrrhtH I 162,00 S6,000 t U6.60 1/tl 2.40 r/s 
a11Uen1ald ThJPhOid fever 10 0.&7 120 t o.u 1/d 0,05 ,,. 

Pya lonophrh h 4t 0.22 IDS l 0.21 1/ll 0.01 ,,. 
Se•ual.cranaa.4la. l6 0.56 llS t O.S6 r/s 

B a s:: 
'D .... r:r 
0 " I .., a 
rt Ill 

01h•~• non 1pec. ll.00 J,SOO t 16.62 I 0.11 tr o.os a/l t.00 eu O, IS ,,. 
toul "1.10 64,1-.0 t 111.11> I 0, 11 tr o.os a/l ),U 111 r .IS 

.. ·' .. . . ---· -



s•nanc• DheaH Mo. I) DoHI Subuancu Tabhll (t) 
(t•poun4) (•l\Uon) ·<ka> ........ <•> 

c1p1u\11(c) 
(•ll llot1) 

MpltUUa Dianhaaa I 2J 4,600 c U.IO 
Thypholcl fevu 10 o.u IQ c 0.40 
hrtunla " o.os ' c 0.02 
lnr. bnnch lt h 22 

1 ·" 
620 c t.41 

Pre1n.nc7 l!•pl. l9 1.60 100 c I.SO 
Oth•'l'• "°" 1pac, . 1.20 76S c 1.00 

Total 21.'1 6,174 c 26.20 . 
P•lcUUa Tetanu1 4 o.n 60 
., •/O'l' c DlanhH1 I 65.00 U,UO c/t 40,00 

Dlphtharla " 0.01 14 
l.eptOlplrOH u 0.001 1 

'"'-la " 0.15 '60 c/t 0.70 
ln4ocar4ltla 21 0.24 6S c/t 0.12 
Dental 4lnaau u 0,)1 so c/t 0.10 

Ptonnl• ""' JO o.04 " 
.,, 0.04 

AblCOll 31 0.10 H c/t 0.01 
lkln 4laor41r1 ,, 0.10 u c/t o.ot 
Seauo\,t'l'1a1,4lo. l6 0.02 u cit 0.01 
Othart llOft 1pac, l.U 72S c/t 1,745 

Total 10.u 14,012 c/t o.oas 

Tuucrclln T1canu1 4 0.11 52 cit 0,IS 
Choler• s 0.01 , . c/t 0.02 
Dlarrhu1 I 20.so s, 110 cit 1',10 
Moablaah 12 0.01 , cit 0.01 
t.eptosplru1 11 .··0,10 u c/t 0.10 
lrvc1lloao " 0.10 )0 c/t 0.10 
Inf .brOftchlr.h 21 o.u 21 c/t 0.14 
Pronatlc hrP• )0 ·0.04 " c/t 0.04 
Ab1ce11 JI 0. \5 40 c/t 0.1~ 

Phau• )4 0.01 6 . c/t 0.01 
Siila 4laor4art ,, 0.055 6 c 0,04 

: Seaual.trana.4l1. l6 o.o 200 c O.>O 
fre,1111\CJ C09pl. ,, 1.60 400 c 1.60 
PJ• onephrlth 41 0.44 200 c/t 0.44 
Other• ftOft 1pec. 4.1S 1,2H c J,IS 

Total tl.S2 7,400 c/t 26.04 

Strepto- Tubnculoll1 2 s1.oo )4,560 c s1.oo .,c1. lruc:1llon 11 0,0) 2S c O.OJ 
ln4our•lth u 0.01 u c 0.01 
tlaau• )4 0.002 ' c 0.002 
Ocha rt "°" 1pec. '·" J.610 c 5.61 

total 64 .912 Jl,27> c 6). 712 

lU•picl" tubtrculosl1 :t 96.10 29,400 c 96.10 
t.epra , tS.10 1,011 c IS.JO 
Other• non apec. 11.n 1,n1 c 11.u 
Tata\ 110.n 4>,50 c ll0,1S 

r..atnoce11 cf. en4 of t3ble 

Olnt1Hnt1(0) Powden (p) Tran1lu1lon1(,r) 
jolUot (j) 1ranu• hijactlo111 (l) 
, .. , .. (pd ht11 <1> (•ll llon ••POU• 
(•Ullon (k1) luNlah) 
40111) 

. l 0.10 

. l 0.10 ., o.u 
l 24.00 

l 0.001 
l 0.150 
l 0.120 

"l 0.010 

l 0.020 

' 0.010 
. l 0,010 

J Q,005 p O,Q) ' 1.020 

J o.oos p O.OJ ' 25,640 

o/J/pa 0.01 ,,. 0.005 
o/J/pa O. 10 p/1 0.05 

o/J/pa 0.29 ,,. 0,6S l 0.24 

o/j/pa 0.40 ,,, 0.705 l 0.24 

o/J o.n ,,. 0.52 l 0.07 

o/J O.ll ,,. o.sz ' 0.07 

·-1 
Irrupt(•) lle\01L· Produce Lon 
tlnc- c:a\t(b) uch!Jttu• 
'"'" (tl 

tupp.(lu) 
'· s ll•ulcla(t othau(o) l•pon;, 

(•llllon (•llllot\ dtr IT, If ..... ., 111ouhl/vlah 
..... A•aa\ 

1,'u 1.20 , 
1/tl 0.01 , 
•/cl 0.04 , 
•/cl o.n ' , 
1/tl 0.20 ' t/tl 1.62 

r 
l/lltl 1.0 ' l/tl 0.01 ' , 

' ' ' , 
' ' ' l/1/tl o.o ' 

l/1/U l,U 

t/r.l 0.02 , 
' t/tl .o. 70 ' , 
' ' r 
r 
r 

' r 
' r 
' •/tl 0.42 r 

I/ti 1,14 ' 
' ' , 
' l/tl o.u ' 

1/tl 0.41 ' 
P/lT 
r/n 
r/n 
"lT 

f 
I .... 
·~ 
.. ~ 
n 
8 
" . 
""" -...., 

1 

' 



s•1u11ce DlH•H .... u .,. ... Sullu1ncu ir1lllU1 (t) 
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I 

Total n.2• S,212 cl• 26.61 
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.'be.sis, tho 2l'l!'D.!cl :re'.1,uil.'el:ilents of Rilempicin worked out to 

43,545 Kss for T21 leprosy and other diseases, as ag&inst 

the official iupo=ts of Ri.falilpicin at ~ ..:160 l('g during 

1988/89. Jbr the •r:;;, there are C!.)p:::x'Glltl.y several typo.:;r~~ 

hiceal errors in the requireoent figurers for Rifa.111?icin 

indicated in ~ ~· One co::ies across in the study tlzco 

widely varyi.ns ficurcs for the latter depending on which 

Table/annex one rO:ors to, altixngh all the latter are 

S\lppOSed. to be intarlinlred. For example, the requiremei:ts 

ot llifampicin for TB and leproq treatment for the adults and 

children put together is sho11t1 as 591681 l'g according to anne ... os 

2/4 en p888 1'19 and 2/5 on page 184 ef the r~· 108,217 res 
aoaerclizg 'te armex 2/6 on ll88e 189 llllil tinall.7 37,417 l'g acoordi.Dg 

te hble 2/ 4 on page i> for both the abn'e amtienecl diseases and 

431 545 1'8s for the latt.r disoases plus othc diseases. Further 

as regards the requirements of Ri:tampicin for 5 treatDCllt1 the 

total m.unber of doses fer adults end children as sbcnm in Table 

2.4 on page '1J o.t 96.8 mi.llioD ~tnms nu1 ti.plied 'Iv' c un:i.!'or1'1 

figure of 300 C• par dose al though the doses for adu1 ts at 86,8 

million ware (,()() i:g. per dose (P1'19) and those for childran at 

10.8 a:illian were ):>() ug. per dose (P184). Jsaill in Jmiox 2/4 cm 

paee 1'191 the llWJbG!.' of ~s ,of' tre<ltment for leproq in the ~se 

of adults va.s stt:.tod as 7:J> dcys ( oolumi 6) 1 whereas in the 

calculation of quantity ( oohurrl 3) the wmber of ~s va.s acturu.~ 
takm as 365. 

In 8D3 case, EWEil tho lowest f icure of 431545 :BBs represmtil-c 

t!le mmual requ:i.rOCG1t of Ri:tampioin is far fetched in tho 

ccmoeivable future. Yet, as disaussed above, the quantities 

arrived at qy the G!IZ stua;y represmt a comprehensive effort in 

this m-• so far and these fi8ur:ee could be taken as the up~ 

limit in the absaoco at more realistic fi&ures. 

~. •thtl' study for aaaeasi.ng the requirements et pharma.cmttiC3ls 

utiliziz28 morbl.dity pattmis ptriaina to the stU(\y oarried out 

und.r the S18,PiOCG at tJm .ad tho lntC'll&ticmal !enk for Recon-

* s1iruotion and Dcwalopmct (Im.D). b eotimate ot the amtUi:lJ. nood 

•t selected majatt Pba.maotuticols in Jtyanmar 1985/86 as 1io:.kod out 

r Study of the Pharmaceutical Inclwrtr;y in au-a I 

Rm/82/00+.21.06 ...tinanced b,y the United Nations 

Davelopmct Programme (Ul!IP) With the lnt81'1lational. l3az:Jk l•r 

Reoonatruction and Development (Im.D) aa JbMuti.JJg Asenoy

i'obrw!ry, 1987. 
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in this Stuc\Y is ~cssitod in Table IIL t\. _ In the Stuc\Y t 

the 520.?le statistics obt~ed from the llinistry of Health 

were aodified \D'.lder the nssum.&>tion 'that the jropensity to 

oonte.ct heal th ~entros V2.ti.es dependinc on the disease in 

question. Purt.!i.er tx>rer Pharmositicals llh:ich ahould be coJlS\DeCi, 

·rather th.ml those llhi.ch ~ Yfr• m,;y oona1w guided 1.he 

elJti,llate pnucled ~ thic Stu4f • 'l'his report adJlits that al tho~ 

the oollpilation contained great arbitrariness, it states that it 

presetecl certain incli oations regu-diDG desired directiona ot 

future ~es in the OC>llSlDPtion pe.ttem. 

The <r-Z Stu«tr and the DIU> Stud.7 are not strictq comparable, 

since thCF" are based on d:i:tt erent prtmiaes 8.1. together. J'or ~le1 

the G'?Z Stu~ assumes the entire Population as the tarset oonssuption 

group1 whereas the IED Stud;T arbitrarily asaUPed o~ain morbidity 

figures and the pha'Daccuticala which should be takal in their 
.. 

o:pinion1 amI not what th~ were beinb tclcai at that time. U~o_~ 

nately due to various historical r~ns1 vast prolilOtional wrl: 

carried out ~ vested iillteresta1 i.n.""luence of medical practionors1 

:u:& - evailability of medicines, the C?.bsence of the required r:iedi~ 

i.Dfrestructure, poverty and isnorance; Certain po.ttems ot ph:l...~ 
ceutical uaaee have bedl prevalmt in 11111\'1 at the dtfV'elopi:Jg Cou:itric 

md it is not ee.:q to introduce radiccl. chmlges in s-~h uaae;e. For 

~e1 the conSWll;;,)tion o! Vitamins in llaZ\f o:t these Countriec ic 

tar in excess of the ootml needs and this results in diverti.Dg OC:!.re 

forei8D exchanc;e to il:J.port llllOh larger quantities of vitamins in :pl.ac 

of other more essential. ct."Qga. llevertiJJB to the oompari.aon betV9dl 

the two atudiea ·and takills the emmpl e of ft treatment, the <1.l'Z stw,;,
essumed ~o,ooo Ce.sos (U.ults ~,ooo ~ childrc 100,000) and the 

usage of isoniazi.ct, Paraulifse§ali qr1;i.o acid (deleted from 1987 

esaentiel dmg list), 8trE12tomvciD1 llifampicin am :ltb""9butol 

apportionilg oertain percentate ot we:f.&b.taee pnbabilit;r to each of 

these chugs. Baaed on this, thtr ar.rived at figures tor annual 

requirement CJt 341560 J(ga for StreptoJV"cillf 44,4>0 l'ga et e1bubuto1. 

65, 785 l'gs of Isonia?'1 d and ~.4>0 18s of llifampioin. A.. egainat tll:. 
the IlllD 8tucJ;y ass.med .p,ooo Cues md arrived at annual roquirer:ient 

• of 101000 l'ga of Streptonrrcin md 4,Ba:> l's• flt iaoniuict. Thcr did . 

mt aaleot .... 



Table III-8 ESTIMATE OF THE ~"lruAL hn'.D OF SELECTED KAJOR PHAR.'SACEUTICALS IN 
BURKA 1985/86 BY THE POPULATION SECTOR HAVING POTENTIAL ACCESS 
TO MODERN PllABMACEUTICALS a/ 

Products and di5~ases !_/ 

AcetY~salicy!ic acid 300 mg (Buspro} 

- Otitis 
- Acuce upp. resp. ~ract. inf 
- Iniluenza 
- Fever 

Paracetamol 500 :ng 

- Otitis 
- Acute upp. rep. tract. ing 
- Influenza 
- Fever 

Atropine Inj. 0.6 mg. 1 al 

- Colic pain 

Ampicillin 250 mg tabls 

- Sbigellosis 
- Gonococcal inf. 
- Syphilis 
- Otitis 
- Acute bronchitis 
- PneU1DOnia 
- Cronic bronchitis 

Ampicillin syr. 125 mg/5 ml 

- Shigdlosis 
- Otitis 
- Acute bronchitis 
- Pneumonia 

Dose per cue C.ses in 
thousands 

25 
25 
25 
25 

20 
:!O 
20 
20 

3 

50 
100 

28 
28 
48 
50 

100 ml 
300 al 
160 •l 
160 al 

300 
1.soo 
1.000 
1.svo 

100 
500 
500 

2.500 

250 

25 
30 
30 

100 
100 
100 
500 

I 0000 
1.000 
2.000 
3.000 

Fort. Penicillin Proc. inj. 400.000 I.U. 

- Gram positive infections 20 750 
Phenoxymethyl penicillin tab. 250 mg 

- Otitis media, adults 
- Otitis media, children 
- Upper resp. tract inf. 
- Other penicillin sens. inf. 
- Acute bronchitis 
- Pneun:on i .a 
- Cronic bronchitis 

100 
50 
45 
40 
45 
45 
30 

50 
200 
200. 
100 
125 
125 
80 

Total need 
in thousands 

7 .500 
37,500 
25,000 

187,500 
257.500 

2,000 
10,000 
10.000 
50.000 
12.000 

750 

1,250 
3.000 

420 
2.soo 
2.soo 
4,000 

25.000 
40.070 

100 
300 
320 
480 

1,200 (litres) 

15,000 (vials) 

5.ooo 
10.000 
9.000 
4.000 
5.625 
5.625 
2.400 

41. 650 
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Table III-8 .:ont·~ 

Products and diseases Dose fer case Cas~ in Total :ieed. 
thousand .:.n thousands 

Cbloramphenicol cz;>. 250 mg 
- Typhoid !ever, ;>aratyphoid fever 105 i45 !5,225 

Cblorampbenicol sy~. t5C mg/5 :nl 
- Enteric fe'lrers 400 ml J2 12,8 - Bronochitis 200 ml 32 - , 

~ .. - ~ (litres; ~.etronil\a2~le tab. 100 :ig ==·· 
- Ar:ioe~icsis, adui:s 40 125 ~.ooo - Ai!IOe~iasis, cbil~ren 20 125 2,500 - Ciardiasis 

36-40 150 -;.ooo ~ ?reoperative prc;>bylaxis 10 150 :,500 - Trichomonas inf. 20-40 150 6,000 
Sulfadimidine tab. ~00 mg 2 i. 000 

- CH\l medici~e cbes: 2x1 .ooo 1 2 000 - S'mide sensitive in!. 
50 1.000 50 000 - Bronchitis 
60 500 30 000 - Urogenital diseases 
84 150 12 500 Co-trimoxazole tab. 

94 600 Sulfa::iethoxazole • 400 mg 
Trimethopri:n - 80 mg 

- Urogenital inf. 
28 200 6,;)00 - Chronic bronchitis 
28 500 14,000 - Other sulpba sensitive infectio:is 
30 1, 000 30,000 Tetracycline tab. 25C ::ig SO:ooo 

- Cholera 84 3 252 - Upper rep. tract :.:if. 48 300 14·400 - Bronchitis 28 100 2.800 - Urogenital diseases 40 50 2 000 
Isoniazid tab. 100 :.g 19.452 
- Tuberculosis 1,220 40 48.800 

Streptomycin iaj. 1 g 

- Tubercolosis 250 40 10.000 
Chloroquine phosph. tab. 250 mg 
(150 mg base) 

- ifalaria 10 300 9,000 
Chloroquine 
60 ml 

phosp}J. syr. 60 mg/5 ml, 

- Malaria, prophy lax!a, children 420 ml 2,000 840 (li~r:·Sl 
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Table !I!-8 Cont'd 

?rociucts and diseases Dose 2er case Cases in !otal need 
ciiOuSaii'ds in thousands 

Quinine tab. 300 .. 

- Malaria. 30 300 9,000 

quin:.ne inj. 300 -.g/ml. 2 al 

- Malaria 3 800 2,400 

Sulf acioxine + pyrimethaine tab. 

500 + 2S mg 

- Malaria, adults 3 10,000 30,000 

- Malaria, children 1. 5 10,000 15,000 
115,000 

?rednisolone tab. 5 mg 

- Rheumatoid a~hritis 20 300 6,000 

- Bronchial asthnia 20 300 6, 000 

- Status asthmaticus 20 300 6, 000 

++ 
18 000 

F erreous sulphate cab. 60 111 Fe 

- Pregnancy and iron deficiency 200 1,000 200 .ooo 

anemia 
- Hel.minthiasis 100 10, 000 1 000,000 

1 200, OOCi 

Propranolol tab. 40 mg 

- 3ypertension 400 100 40,000 

- Angina pectoris 400 10 4, 000 

- Arrhythmia 400 7, 5 3,000 
47 000 

Reserpine tab' 0.25 mg 

- Hypertension 400 40 16, 000 

Digoxin tab. 0.25 mg 

- Cardiac insuff icieucy 100 200 20. 000 , 

tab.~.~ Furosadde 

- Oedema 
20 100 2. 000 

- Byperten~ion 
40 200 ~~ 

10, 000 

Gelaag tab. 

- Hyperacidity, gastric ulcer 100 600 60, 000 

Sodium bicarbonate. (Sodamint) 

- Hyperacidity,·gastric ulc~r 100 600 60, 000 

Creao of magnesia cab'. 300 mg 

-_Ey:>eracidity, trastric ulcer ~00 90 9, OO<J 

Bellaneutron tab. 100 tao. 

- Gastric· & duedcoal ·ulcer 200 170 34 000 
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?able III-8 Conc'd 

P!'od·1ccs and diseases 
Dose per case Cases in Total need 

thousands in thousands 

Atropine sulphate tab. 1 mg 

- Antispasmodic 
Oral rehydration salts. 27.5 g 

- Diarrhoea 
Aminopbylline t•b. 100 mg 

- Asthma 
Aminopylline inj. 250 mg/10 ml 

- Asthma 

Ephedrine tab. 30 mg 

- Bronchial asth:Da 

Adevit tab. (vit. A & D) 

- V~t. A & D deficiency 

Thiamine tab. 50 mg (Bevit) 

- Beri-beri 
Vitamin B complex tab. (Burplex) 

30 

2-3 

300 

3 

300 

30 

100 

- Hypo - or avitaminosis. B - complex 100 

Footnotes to Annex IV-1: 

200 6.ooo 

10 25.000 

~00 

450 1.350 

150 45,000 

i ,000 30,000 

300 30.000 

1,000 100,000 

a/ The figures in this table are based on sample statistics by the 
Ministry of Health regarding morbidity pattern as report•d to health 
centres. Bovever, it bu been modified under the a11umptioD that 
the propensity to cont.act health center• differs betveendiaease1. 
It baa been assumed tbat tbe propenaity to contact SOM health 
institution increase• by the decree of aeverity of the disease. 
Furthermore, not11111tive aapectl have been isacluded in the figures 
in the sense that pharmaceuticall that should be consumed, rather 
than those which .ctually are consumed. have guided the calcula
tions. The figures have beeil°vorked out in cooperation vith BPI and 
other representatives for health institutions. Although the com
pilation contains great arbitrariness it presents certain indications 
regarding desired directions of future changes in the consumption 
pattern. 

b/ ln order according to WHO cla11if icatioa system. 

Source 1 IBRD Stu4Y, 1987 
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llif ampioin for TB tr•atment al though it is an •~sentiaJ. 

dxu8 according to 1987 " Bssenti:ll ~ list " of ltfanmar. 

FurtheT, according to the lecal Re:U.th authorities the 

present trend in this Count~ is to u30 Rifampicin in place 

of Strepto~cin for 'EB treatment, ns pointed out in llLJ.1.1. 

abov• ooncemi?lg the en going iBD Project on 11 BseentiaL drugs " 

in 9 selected to11118hips in JCyanmsr. 
• 

.. disaussed aibsequct]3 in m. 3. 2. I the GTZ Stac\Y stat.s 

that the actual demand raised 1v l.311rC, cmm, SSB and others 

in 1981/82 in the promct groups n esssitial ch"ugs n (for instance 

antibiotics) is v~ similar to the ~ requir8111Clts as oalml.ated 

in the OTZ Stuc\r for that 7ear1 vbich lends further support te 
~ approach tor oaloulat:i.DG the pbamaceutioal requ:lr-.nta. 

ID the lisht et aboTe cliaoussion1 the requir.-cts ot phara-

0ta1tioala u oalOQlatecl 1D the G!Z S't\lllr Re take 88 ~ 

1118 the upper liait fer that period :in the PlWIO Stuq. 

lharmao•tioal dtMW'd 

~ Beal th ~11t11t et IJlammr reoorda the c1rug dem.md et the 

public heal th aerri.oe ad Private insti tutio.na. The Medicine 

and Jledioal Stores Trade 0.rpGratian (148rC) Su,ppliea drqgs te 

the state - •med pharmacies, which attend to the demand of the 

Public Sector. The Omtral Sedical Stores ~t (OKSD) auppli• 

druB• te the bospitale ad basic health statiena. Similarq, 

the J.r"'1 -.aioal Sterea l>epet (.AJBD) az.pplies te the Jrt4r Seater 

and the S.oial Seam-iv lieard (SSB) to the S.oial facilities in 

industrial firms. :Beaidea dru&s Re also required by eo-.pera.

tivu1 Private pharmacies, Clinics and dootora' private practices. 

DSl'C abaorbed in 1981/82 54 percsit of the ~'>lazm6ii production 

value of Jl>L CJBD holds the seoond place WZJe tbe ccmsnmmer 

greupa. CJllD :tull.y cl9penda en the fund allocations of the Beal.th 

l!l.niatr.r, since it distribut•s ~s to hospitals mid health 

stations, which in their turn distribute th• free of charge. 

M111rC and CUD aagregate the individual enquiries by phanlaoiea1 

haapital• and baaio health a81'9'icCSJ based en which thtV" mbmit 

their demands 1n the :term e:t " standard lists o:t essential and 

oemplementary drugs " several ticca a year. ~tities ordered 
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often uceed aat;ual. requirements, since e~ a :tractien et 

11hat is requasted ia mppliecl. J. oommiasion ahai.red ~ 

the Direo1ier Ocaeral. 1 Jti.ni!tt~ of Real th aDd i.D91-ud.iQgs 

~aentativea et cli:tterent oonsa:nning deparlmen'faand ethers 

examines the tetal demand ef WS!'C1 CED1 .AJ&SD, s,,lJ and the 

Private Seoter md tailors the same te the given finano.i.al 

aaope fer illperte and to the produatien capaci v et Jl>I. 

Basecl ell 'fihia, the ti.Dal dem211d :tor d811le8tic p:ndalcta 1a 

then eillli t'W te Jl>I. 

!he 1961/82 dellllMl :ter pha:rmaceutioala ~ the abeve aentienecl 

institutions in t81'118 et admin;stering to1"11S ia give below 1 

B:ielegioal products 1).8 llillien UlpGUl.es/viala 

hbleta, dngees1 Capailes 2,585 million 

Ointment' a and similar 313 tons 

Preparatiens 

Li.qui~ 

Solids 

Sterile preducts 

991 tons 

992 tons 

86.2 million ampoules/vials 

.Acool!dil:Jg te a.rz Stiud71 it is interesting to note that the 

1981/82 a.&r>d in the ProOict groups ot 11 essential. drugs " 

(:tor instBDoe antibietios) raised by the above oetmaittee ia 

VeJ7 si.Jlilar te the cl1'Ug requirements calculated as diSCJ.lssecl 

in III. ).1. 2. abeve and 'these are shown below in te1'118 .r 
·ad&inilJteriJ26 forms ( at. Table III.7. ) 

-

lli.elegical proc1uats 

kbletlr/ dngeea/ capsules 

Ointments, J ellias, Pastes 

Solids (Po1fdera1 gram.Uea) 

Sterile Pncblcts 

(tran.ruaions1 injection) 

&ipp.aiwriea 

10. 7 million ampoules/vials 

21497 million 

24. 3 llillie.i d8 sea 

• 243 t (1 dose• 10g) 
6).8 million doHa 

• 638" 
9).6 million ampwlee/vi&ls 

2.8 million doaea 
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Projeotien of Pharmaeeutioals dem&JJd 

.is regc-48 the pro jeotion of Phal'IDaoeutioals deIBld1 th. 

GTZ and IJIU) studies made di:ff erent approache~ !l'he G'rZ 

Stud.Y assumes that as demographic data (i.e. population 

gro~i!'!D>rbidity rates etc.) only chazlge OVf!lr v«cy long 

periods, With a atead;r population growth of a?pr<>D.mately . 
2. 3 percent, the demand for m:>re pharmaceuticels wuld 

dGV'elop acoording13'. The demand and prodmtion of pharma

ceuticals in 1981 as colll.[?iled by GTZ Study ure presented 
in ~e n1.9. l'.rom this table, it is evidmt tha.t neither 

the produotion figures acbiGV'ed so far nor the insta'lled 

procJ.uotien oapaciV of BPI· is sutficient to tieet the present (1981) 

requirements mcl demand for druBs. !!le deJ:Cld projection 

made qy a.rz Stl1q from 1981 to a>OO is shcnm in f i6Ure III. 3• 

The projection fisUres as in the case cf :requ:i.=enents 

calculated for· 19811 reFesent the upper licit of ph~maceutical 

requirements qy the year 2,0001 as discussed ~liflr. »a.Bed 

e.n this projection, the deliland in the i>XOduct ~u;>s of 

" essential drugs " {for instance antibiotics) in the year 

a:>oo is projected to be a.bout 55 percent oveir that calculated 

tor 1981. hr a.ample, 145.1 million ampoules/vials of sterile 

preducts are a;pected to be required in the ye£ 21000 as 

against 93.6 million in 19811 which wcrks cut to )5.02 :perccut 

increase. Simil~ly, 3,8(() million of Tablets, ct"~ees1 

capsules are projected to be the demand in the yez;r 21000 as 

against 21497 million calculated for 1981, i.e. 54-59 percent 

increase. '!he Stuclr _assumes that antibiotics SL'e Jil0st]3 used 

in the above forms. :Based on the ·crrz Stuc\Y', therefore, the 

;n-ojected requirement of antibiotioa in-'.;the yea:r 2XX> wrk out 

te about 55 percent '"!'1"-tm,se oal.culated tor 1%1. 

IBBl> Stu.elf presented thTee alternative demaM/flllPPJ3 projections 

up to the 7ear 2,000 as follow 1 '1.tC"llative .A is baaed on an 

••BB• real growth of OOJ18WD.Ption et pharmaceutical.a b-om 

reoerdecl aouroea .t 5.0 pee.at amually. Acoordil:Jg t. this 

Stuclr, thia growth rate •a baaioalq a continuation ot the 

prev.Loua 0.v8'l'Jl11Clt Poli'*es and prieritiea as rd'Tealed by 
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!'Ule lll-9 : Surma 
1981 

Demand and production of pharmaceuticals, 

Sr. T,.e of pl'OllucU lklit of .,_ ... 1) U-4 of PTO!Wcti- ProductiOft tin. productioa ... .... tit} calcuLaci- lomeM Malth ca..-citJ proc~ of IPI 
of n.ty ay•t- pre- of l?I of an for 1917 to 1911 

.-c.d to IPI (iisulle4) 1911/12 

' liolesical product.a ailli• 10.7 13.I 6.3 .6.1 1.1 (197,,IO) ..... 
2 TabloU, e&p•lu, ailli• 2,4'7 2.sn 1.aao 1,13' 1.200 (1910/11) 

etc. . 
l OiaCMDU ... aiai- t 243 313 242 242 114 (1977/71) 

Jar proparatiGDS 

4 Lif1Ui4• 1,000 1 654 H1 765 "' 610 (1910/11) 

5 SolW• ' 631 922 125 ""' 631 (1977/71) 

6 Sterile product• aillioD 93.6 16.2 14.C 1t..~ 62.6 (1971/79) ..... 
1) plus 2.1 •illioa 4ose• ~t suppoaicoriea 

Source: Tables 2.4. 2.6, 2.12, 2.13, 2.14 



Barma - Demand of. pharmaceuticals ~~ain product 
groups), ~981 to 2000, production capacit7 and 
production 0£ Burma Pharmaceutical !ndustr7 (BPI) 
in 1981 
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actual decisions on ioreign ..ct>r-nce cl.lo~tion at tbAt 

ti•· ilternative :e of the St~ is 'OC.scd on an avc.:ige 

r.U growth of consumption of ~ct..~a from 

recorded sources by 9.0 percent azmucl.J;,-. The Stuq stz:tes 

'that alteTD&tive B llOUld constitute m: effort ~ the Gov8C'I'P-

11e11t to briz:lg the ~anma co::isumption of j;lharmceu:tical.s 

cleaer to internatioMl ~ 00111mn levels oonsideriDg lVanma 
GIP l•el· lfbi.s al-.;emative relies also on supplies bolil 

illcal wireoeJ!ded sources. !'hese ho 2lteT"D&tives aamme 

the rehelri Ji tation of •I as proposed by the IaU> S'tu411 
which has mt materi.alised •far (199:)). The altGl"IW.tive 

C ia 'baaec1 on the aaa•11pti.on that OOJJ.snnption ot phanaa

e«iti.cala ahDuld reach a level oorrespc>Dcling to o. 7 percctt 

ef the Gll' in 10 7eara 8114 wuld a:rte that in.craue a 

real 5 percent W1111'a1 Jy. IUrtML- according to the IBBD 

ea111lllptien1 -the average real grevth rate cl1ring the :tirst 

10 7eara1 TiZ 12 percct is baaed on a ltrpo"thetical average 

real Gll' growth ef 4-4 peroct amnlaJ'q and allS'nea that ls 
199'j abMlt 4 ptll"cct ef tetal i.llJ>arls muld be allecatecl :tor 

~oal• a. inputa fer the 11m1e and 'that 50 pcca:R 

et the tetel d•md is preduced in-™ am. the r.st are 

imperled. !he me.tarialisatien also ~es uplicit poliqy 

a.oiaiena. In view ot the mazv- preOOncHtions attached to 

altC'll&tive c, IllU> Stu.c\r oenotll1irated on eJ aheratiAm at 

rebeM Ji tation peckasea e:t RI ua1wring a uvelei-ent o:t 

cl 1mnc1 aooerd:i..DB to al t..-ti.v• .&. and lJ above. 1!ie Pro jeot

iena relatU. te the tm: .. al t£D&tivea are sbo11D in :ti&ure 

lll.4. !'he OODSUll!P'tioll l.,.ela et pharmaceutioals as projected 

1v this 8twtT 1J1 "---et 1985/86 constmit prioea and actual 

tet&l .... et •I fer the 7-.ra 1986/87 ; 1987/88, S988,Ae9 f1110. .~000 
are give ill Ta'ble III.1». bel•• 1 
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Table IIL1A Co:rparison of Pharta2.ccutical ConSU111ption 

Projeo'lim acoo.rc1iDs to IBilD Stwtv and ao"tual -total 

Sale8 et llPI 

ll61l JIPI S3.les Pharllaeeutioal Comnaption 

~t Cura:it Projection acoordi:as 'tie Ill1D 

Prices s~ {~ata llillien, 1985/86 
• 

{Kyats mllon) Constant Pric .. ) 

.il t.-natiTe ~ .Utcn&UT!,! E 

198)/81 105+ 

1981/82 164+ 

1982/83 171+ 

198l'84 149+ 

1984/85 12t 

1985/86 134+ 

1986/87 11~3+ + ~5 23> 

1987/88 
76.789+ + 23) 245 
1~· 

1988/89 2'P 2(,() 

2,000 43> 6J) 

• Inc.'ludea P:reclucticm of. JIPI and official import a. 

+ Source I IllU> Stu&\v. 

++ Swroe I . J1PI' 



It can be seen f1'0lll Talal.e Ill •• that 'the Sales of BPI have 

.rtaried a dom ward trend troa 1962/83 onwards and declined 

TCS steeply in 1967/88 . IUch a 8hut> aop, acco~ to 
RI, waa d.ue to nonavailablli v et toreisn exohango. A. look 

at "the above table also reTMl• that 'the pnjeoted quantities 

buecl en IBID Study and '\he aotual Wea et ·'BPI· are not at all 

oeaparabl• and the 8&1.es in reosit 7eara are a ...U · trao'tio!I 

et 1ib.e Pn~ed quantiti•• 7urthc1 U i• learnt fm• llPI 

'Uaat 'buecl on the quantum et tereip emhPl8• beooaiJ:g aftil .. 

111.e in Cl ParticW.ar 7aar1 'Ule ~rt et &Olive ingrecliaa'f;a 

Cid. 'the ~~ of piujrmaoeuti.oal pre&otion are readjuated to 
wziaiH units of P.rodllation iee. luger qumtiV of less 

GptD&ive aaUve ingredienta ia im,perled ~the mre 8%:2ms:i.Te 

•nee in-erdeT to obtain a luger..,..,. et waits et P1'odJJ.Otion 

aD4 - ad.D"ain their prelMllOe m tile au-ket. 

ID n• et several preoonclitiena attached tit IED 8f;Ul\Y' cJenand 

J»njeotien, 11'hidl hae not -ffrialisecl - tar mad IUllV' DeW' raotera 
ariains sinoe 1985/861 it ..-. that DIBD 8tUC\f P:mjeoH.cm is •re 

t4 ~ aoacleFic exoeroise. In oentrastt the O'lZ ltu4r d••d Projeot

un ia based. on mor'bidiV /•rt.UV lltatisti.oa ussn1ng total. 

•pul.ation as taiget ocm•mpti.911 poup and aan 'be considered aa the 

11pp9r ouaumption lw:t; ma i• al.• m lim riiab adrioe given 'Iv 
_. ... JIMlth and.~ autbilri.ties noct~. !!he phamaoeutical 

•••uJ Prejeation made. arz awq, thenfere, is taken as the 

buia in the PzeselR Jrojeat 8Dcl relennt tiprea &'re presented in 

!able m.11. t aloagaide the estimate made b.r Im stu4r· 

agp1.l et Pharm&celltioala 

the 8Upp1¥ of ~io&la in finished dll-• ~om o:rtgJnad;ea 

hem tw 90Ur088t viz. boa 'JSn,aDCJ. tna imper' .. DJrilJg the 

earq eighties, m.aooomxtecl t•r nearl.7 - thhtds of the aupp4 

Wi:th llD"''al 11&1.es :m the Z'llJIS• et lj'&'a 124-171 llill.ion. '!he 

'b&l.moe oeui.rte4 of iapona, vhicil •ere a11n17 oarried out b,r 

mrc, aooe\lnti.Qg tor ab9ut tw th1rU •t iiet&l. iapofta an4 ..Ui.Qg 

te an ..... t pbamaoiee. ClllD aOQ9&1Df;ecl ter the rest of the 

illpena 41.irtributillg to S.111>it&l.a a4 hea'lth odre&t e:ml.UdillS 
a Id.Mr wlume clireatl.3 imperied 1-r .Al8D. ha14ea1 cJotJor agea.ai• 

auob. U mlICIF ~ phe"maceutioal• and aoliTe ingrediets. 

r.r ample, UNICJI' r~q au.pplied &Otive inaredienta and 
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aluminium tubes to Jiil to :produce ono Dillion tubes of 

Tetracycline ~d...""Ochl.G.ride eye ointocnt ~ also all the 

r3v materials and ~c~i:lg matcritls -:=er the ll1'0duction 

of or.U r~drztion 6'?.lts iD both case:; to r:ieet total 

demand. UlilCIF also privided solile equipoont 5 or 6 ye~s 

age te •I.-

I!'P!rts of Pha.1'1i2.Ceutiws 

1!i.e main ililporta are in the form of pb--m---eeutical forcu

lati.eD8 in finished do&C8e form. ~ere are imports of 

active ingredicts 1v Ja>I for the purpose of foruulation. 

!he quantities ~ pb.arm:lCeutical.s (fmished dosage f0D1) 

illperted 1v' ditterent 1geDCiea in reoct -:;reers are presented 

in Jnnexaa III. 12113114 ad 15. 

In the cue et JOC8l'C and Jlf3J>1 the import figures shown pertain 

te the 7eara 1986/87 'k 1'YJ8/89. In the C2Se of <=m, the 

import f]&ures relate to 1981/82 and there have been no iq>orts 

at all durills 1986/87 to 1968/89 due to nonavailability of 

f•rai&D emhange. Aa regards SSB1 the demand fi&ures ~or 

1990-1991 are gi.Tin, since tlure were m illRori• during 

recct 7eara, again due te mD&YailabiliV ot fere:i&n emhP'8a. 

In additien to above, as alreac\f discussed, there have bee11 

substantial illecal i.mporta ef ~euticala appare11t]3 

a.areas the borders :trom nei8blieuril:lg Countries and these ere 

ebrieuaq unrecorded. It ae "IS that SOile at the demestio 

11U9plies a.l• finli their ViV' into the parallel market. ~ 

te pauci v •f f •rei&n exchange in recent y~a in JCraru:nr, it 

is \mdersteed tb.2.t SUllh illegal imports ~e been.en the inar:~e. 

!he qwmU ties of active ingredients imported b;y llPI dur~ th& 

7esra 1986/87 to 1988/89 are indicated in JJ:!De.% III. 16. 

In this oaae Ill.so the q'Ualltitiea fluotuate 111.~ based on the 

qwmtlUli •t torei&n e.xohqe available. 

J>omgtio l!oduction of Pharmaceuticals mid J.ctive i!?Gredimts 

Jlreduotion •f Pharmaceutical.a 

, IPI is the ·~ unit in 'Vanmar 9:JSC!Ged in the Proc!Votion of 

Pha:rmaoeuticela {in :f'.iniahed dose.Be tor1:1.). Jn is tmder the 

, 

_J 
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.-azma 
administr:!tive c.>ntrol of/Phc.rmaceuticcl. Inci'-'-..-tics 

Corporation Jiil , Wich is subordilw.ted to the 

xulls"ry of No. I Industry ( at. Figure III. 1.) • m>l 

was set Ur> in the years 195~1957 on a 17 hectare site 

in Qyegone1 one ef the s;.burbs et Yangon. T'.ai6 plant 

vas e»nstructed by .,ans ~cal Supplies Ltc.., 

Liverpool, U.L 

The procluetion Gf a:>O produc'ts wvers a 'Uiee range of 

ess.itial drugs including Vaccines 8Dd SGra. in f:iniahed 

dosage forms baaed MSenti~ on illported active ingredients, 

in addition te 7east and alcohol. The lq out plan of RI 

is she1111 in fi&.III.5. ~ site covers an area. of 17 hectares 
. 2 

and the builcli.DSs have a.;tetal tleer:~ of 451000 m • 

BPI has three Prodllction divisions, e.g. far (i) foruulati.on ot 
clrUgs; (ii) Pred\lction at V&ccine and Sera; and (iii) Production 

ef &loobol end 7east. !hese divisiens are backed 'by a Plamdng 

divisien
1 

qualit.J control di.vision and finance and &dmin;strative 

di.visions. The number of empl.97ees amount to about 21 ])(). 

VarieU8 t~ta ef -~ haYe bee dealt in great depth 'by IlllD St~ 
as well as ftZ St'\W\r. IBBD Stuc\r -.de e. detailed aasess~t of 

the status ef llPI, Propesed a mditied Project Proposal for 

rehabilitatien ~•I. and a Preject for Production ef Vaccines and 

s.-a. OTZ Stud7 8imilarl)' reoemcded mea.sures for the extension 

et O&llac:i.V et •1
1 

improvemct •f qualit;; and prepared a project 

fer •clernizati•n and extca:ie11 ef ll'I in Y~on. 

~ing the C.urae of recent cliaoussiens Y.i.th the Directorate of 

Plcm'Dit WI 'it trmspirecl that nene ot the above Project 

Prepeaala has bee take up fer ~lementatir.m so tar; in the 

li&ht et the rectnt •M.PiDS ohm:Jiea in Government !.elicv discarc:\

iDI• leoialiatio eoemDF I.. cliat;-J butiJJ& medicines tr.. ef oost cul 

l!llbaidizinc de .. .tio pduott.11 )lmd tavoUL"iJJg market ciented 

eoe•lt't abeliahi.Dg aubaidies 11114 moeurasiJ:lg private cterprisea. 

~b.•1 th9 Onenameat is al• hanc11oapped lv Soarcit:r f1l reaoUL"ceE • 

pa:rtiaular}J' faeip a:ohan&•• 



~ . 
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In view of ~bovc, t:1~c 2i>Pears to be partic:::J.ly no 

possibility fer t!lc ii:I.)lenentation of ~ Project in 

the fb.armacetrtic.."'1 ~cctor uXthe Fublic Sector b t!le 

for ·saeable f'(!t\Jre ur.less1 as became appa:ro."lt dt.tr"ing -recent discus:::ions, the Project is economc:J.'.cy 
Tiable. l'ollovillg is additional infonaation rel~ting 

to BPI t~m from GTZ and lll1ID Studies respective.1J1 ldlich 

illustrate. the -snitude and cti.veraiV of p1'0duction 

operations as well aa historioal trmds iD phamaceuti.cal 

supply. Die main areas in the lqout plan of •I Presented 

iD J1isure m-5 are detailed ill Annex 1n-17. Bistoriral ~ta 

on the production oapac:i. v md p1'0clucti.on in 1900/81 en shown 

in .&mez III-18. ai.llll~ the Procluatlon ot BPI' b;r quantity 

ae well as value of -.in i 't8la dJ1ri DB 1977/78 to 1980/81 is 

preacted in MmUBS m-19 md. III-a:> respectiva]J. 9ie Sales 

of •jor p1'0duct poups aocorclizlg to dosage fo1'11l in 1985/86 are 

iDdicated in .Annex III-21. Sales in 1985/86 in tel!la of major 

1herapeutic o.la•ee and compm ti. ve fisures from selected o.ther 

Comitri.es are abom in Jnnax m-22. Detailed comments on 

above data are cont.a.ined in the respeotive reports. !Jore 

reoeot data conceming production ot antibiotics (quanti:Q-) are 

presentad in Jzmex III-23- .l perusal ot the above data high 

lights tMo imparlant teatu:res. ~1 as &1.reactr discussed in 

m.).z=1 ~e (at. TableIII-16), :Ulere baa been a steep 

clzop in sales .. in 1987/88 r due 1io paual v ot forei&Jl erchang .. 

lecent Sales are a ~raotion ot iboae of a deoade ago, lecond, 

suc11 a reduction in SUpp~ aboUld ilmoma'l. course have cn"e&tecl. 

a 'trelMldPus ahortace of phamaoeutiaala w11ihin the Oounti:r • 

8l.nce m such shortage baa been reporiecl, 'the shorttell sboul.4 

h&Te been met._ 1"80tlipta ot PhamaotJltioa.1.a thro10 illegal 

Mennelli. tia in ita tum illuauatea the eo:mi~ of 'tale 

pioblaia. 
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Production ot acti.Te insredienta (rav mateii.al.s) 

~e faoto~ Tisitecl by 1he 1JBilX) apert and which is qaged 

in the pmcluction ot nw -"teri.als (active illgredienta) for 

la'I ia looatecl at a.aw1rl about 70 Kilometres~ !J.'OID Yangon. 

b facto~ established iD 1973 carri.es out small soale 

production at raw •teri.&la der.i.ved hom m:iJleral. as well as 

plant aouroea. It also has fa.ms to gl.'OV 8)119 of the plmrt 

raw materials utilised in the p1'0ducti.on. It oonsiata of 

•-.ral ..all buildings spread ovar a 11ide 'tem.toQ" located 

in the Incluabi&l :ktate of Bmavbi and mpl.a;ra 69 110JSer8. 

l>Cf'T oollabo:ntecl in ._. id their producti.oll pmjeote. the 

pmducti.on ot this faotoJ:T ia pri •ri Jy geReel to 'Ula require

raents of llPI and tluotuatea baaed on the latter1a clr='L 

J.s resarcla inoiganio :ta' •'teri.als, the f aatoi:r has pilot scale 

production facil.1 ties tor ~us Sulphate 8Dd llagneai.111 Carbonate 

located in aepamte lnli1clings. 9ie rmr material for lPer.cous 

Sulphate is iron scrap ad that for J.lagnea:i:m Cit.rbonate are Salt 

bittema. !ha clesign in bo1h oases is rather primitiTe1 equipnent 

oida:>ded UJ4 oo:rroaion pmblems a:re app&l."811't. Fen-oua Sulphate at 

the mte of 6 tons per 7ea:r is supplied to WI and ia stated to 

aeet B.P. specilioa:ti.ona. Die ammel production of Jlagneai:um 

Ca:rbonate is 2 tons J1981lt primarily for the Ooane1i:l.o indust~. 

In another bullc1Us1 '¥-ooa rttardJ/sago is converted to ~»r 

liquid glucose. tis unit has a oapacii.v of 2.5 tons per 7etU"t 

out ot 11hioh one ton is supplied to JaPI and 'balanoe to FoOd 8tut"1" 

Industries. DCM' ia oollaborat~ on~ oonveraion. Hee 

aga:i.D the operations are nth.er pr.icd.tive aJld. &:>re in the nature 

ot Oottace Boal.a. J'or aample, liquid gum waa plaoed in open 

boll'ls and stirred. mam-.1.q 1li th 1100dcm paddl.ea to oool in the 

absence ot pmper oooling t&.lill ti.ea. 

J.s rcard.8 plant extraoti.on, ~ i• gron in • 16 Beata.re 

f'am in the facrtoJ:r terrJ.toi:r end is al.so proound t1'aa J%f41 

CooperatiTea. '!he lem:>IJl1'u oil pmduoed 1ih1'ov;h .teaa disttlJ~ 

tion is auppliecl to the State Soap :taotariea. In ano~ar builc:!iJJg 
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is located a small Tegetable oil. refining plant and Coconut cil 

was being refined. In am1iher1 bu:llcli.ng 1 Pyrethrelll!l is extracted 

f1'0m ~santhemum tlo•era obW»ed from upper state using 

ltel'Osene as a Solven"• 8inoe ltei"Osem.is highly hazardous, the 

facto~ management was adri.sed to adopt forthwith all preoautio~ 

11e&aures S1ch as pmnaion of aploaion p1'00f motors, fixtures etc. 

naoe~ in such oases. Otiler eJPerJ 'W'ta.1 ventures ai the:r 
oompleted or are un4er aper'men.V.tion :lnal.ude menthol 8lld ~iDDlei 

~. J."VOCP.do oil, c;.m..,~a:i.Dcbona1 .Acacia, oocxmut llhell 

abarcoal.1 oop_ra oil1 stearic acid BP. JCPT is also oollaborating in 

the extmction of Jrte11911UL1 as utiularia drlg particul~ in 

ohloroquene resistant oas•• 

!!lie above :taotoi:r haa a pote11tial for produeing the following 

:raw matmial.s requincl for the proposed temmtation pilot plant 1 

• Preai.pi. tated Calc:iua CaZ'bonate 

8ta.'rdl p1'0clucta iDcl.Uding liquid glucose 

Sol vet extracti.oll of oil oakea ( ootton seed, 8o.T be&ll) 

Refined vesetable oils 
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ha.di tionil. Jledici.ne in Beal th Oare in Jl[amar 

Having m:amt ned the ai tmtion vi th regard to the SUpp1J' ot 

Pbamaoeutioals in the :toregoirig sections &Cd in light ot 

the limited acoesaibili v of Phamaoeutical.s to the rural J»OPP 

lati.on on aoaount of lmc:i v in Real th Service intrastruoture1 

aol!l!Wmi cations encl inadequate purahas' ng power, the question 

m.tu:ral.ll' arises as 1o the role of 'had:itional medicille in the 

rural. segmmt ot JCranmr• ID W.• oonnectian,discusaiona were 

held with the ottici&l.a ot the lfiJd.atJ:r of l!eal ih as well as 

the teaol>ing iDsti 'tution tor hac1:i. ti.ODal. lledialne. 

~e GoTe"mlllct reaopi Md the illportanoe o:t 'traditional lledi.oine 

in Health care towards attai-.nt of the goal'Health :tor all b.r 
21000' Sld reoentq uppa4ecl the aonoemecl dB,pa.rtment Vi thin tlle 

lti.m.~ ot llea1 th and established a laparate Depa:dawtt ~ 

Indigenous liecl:l.aine in '1guat 1989 hea4ecl 1" e. Director General 

1io. develop !radi. ti.OD&l. medial.De. J.ooordin6 1z> the Real 1ih 

authori ti.es1 the ooat ot oJganisation ot tradi tiom.1 ~ciDe 

is less and otters a wicle aboioe vitbin a lic:ited budget. js 

rca.Ms cost baneti t ~rd.a1 'the ooncemed ottioia1s stated 

that in 198l'821 2..2 ml.1.lion pati.m'ts vere treated on 'the basis 

~ iTac1i ticnal. lledi.ai.n• and the average cost wo1'ked out to o. 22 

~at per peraon. 9d.• ooat was 0.9 ~at in 1987/88. ID 19731 

t.l:le oo.at cf Vird.t wmked out 'fio. 1.~ ~ats per pera>n. Die 

con08l'l1ed autbor.i ti.ea ue ooDT.lnoed the ~ tional. lledia:lDe 

could take oare ot total aedioal care as a complement to western 

Jledicd.ne. In T.l.ew of this1 oonoerted measures are being taken 

in different areas io pmmte lfracli tioD&l. medic:l.ne. 

Ccmoendng health taa:Uitiea1 100 aliDi.cs have been established. 

at township leTel• Vi 1ih reepeot 1io product1.on1 two ...:Ll scale ;.J 

pmduotl.on mi.ta to pcbloe pcnrd81"8 have bee eet ui>t one eaah at 

YazJCOn and Va4al"1• M tar as ecNO&ti.Clll is ooncemedt t:..e 
Oovermmt preaorJ.'bed. boob aa far 'baok as 1962 to enable the ~ 

tradi tizal medimne i>raotitionen in 1'Ural area ta. ~ mD4 pasa 

m eDWI natiaD to ob'YiD a diplo•· 7000 p"1r&OllS regl.atered tor 

this eJM1 nation, out ot whiah 31100 paaaed. I:t a perBDD 1• ececl 

50 )"~8 or llO?'et Ae Deed DO't ]lUS the aam nation an4 18 &1.lcnrecl 
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1io Practice. ~ere are several mre tradi. ti.cnal medicine 

p?&Cti tioners in rural areas ad their number is not known. 

!he Oo'Yenment established the Inati. tute ot IJ!radi tional 

leclicine in Jlandalrq in 1976 to f4ter a 3 -rear course in 

lfrad:i. ti.onal mediaine followed b.r OD& -rear intemsbip. The 

successf'ul candidates are avardecl a :Di.plo- in T1'6di tional 

•cliaine. ~e inati tute has a ~eel Boepi tal and a 

~with small scale p:ro~ti.oD. facilities tor tablets lllld 1· 

poWdars. !!he insti. tute- ;i:r~pl.o• hold.era per 7eaz as aga:i.nst 

500 graduates in Vestem Mediai.De tm111 2 oollcea in Yangon 

ad. one in Xandal 113. ~e cliplo• holder in lfradi tional 

Medic:i.ne is appointed aa abiet aliniaim in the Govemment 

Clinic. 8o far 13 batab.u haTe bMD tra1necl. Paailiti.ea are 

'beiJ1I e21>anded to. i.ncreue intake to 50 atud.mts per -rear and 

• also 50-60 il:pti.ents in 1ihe Bospi tal on the assuaption that 

u.ai tional medicine will beao• mre popular.. '!here is a 

..U llediciml plants tam &1.'0lmd. the Insti tu.tee 

.As rca.rda medic:i.ml plants, the Dapartaant ot Jgricul ture 

Coordinates preservation of apec:ies, oeriiftoation of species and 

cti.atribution. ~ere a.re plllDS to cleYelop: 4 Centres for the 

preaervati.on at species in low vet area, ..,,dal 113, 5ian and 

mountain region. ~ the per.l.od1 1981-881 61967 medici.nal 

plants have been idmti.fied m:l4 aoae ~ these havet m;port 
poBBibili ti.es. 

ll 1ih reapect to standardisati.on1 a lf'Ncti.1iional PJ:iamaoopoea 

aontaining 58 mnographs has been publiahede Out of the 

lat-tar, 27 formulae tor e•mUal. clrugs h&Te been prepared. 

It oan be &ND from above that 1ihe Oovemmmt has taken various 

MUUrea to develop indigeaoua lladiai.ne ao that it can plq an 

illporiant role particularq in the 1'U1'81 areas in 1ihe promotion 

~ heal 1ih oaae. 



r1. 

IV .1. 

-55-

m.vJiU]Pmm' Cl!FmE FOR PH!RMACBJTICJ..L TB:IDJOLOOY (DCPT) 

Vi tb:1n the frame '80rk of ltranca./J~~anese Technical. C<H>peration, 

the Develop1D911t Omtre for P~ceutical Technology was Set up. 

On, June 181 19Bl -.,anmar and Japan exchmged notes far a gr~ aid 

of 2 billiOJlS Ten for the establisbmE11t of 'the above Centre. The 

reoord of diaaussi.011 was si8nei betve.i Jtyanmar and Japan an .Tul.y' 61 

1981 to establish t!le Centre with a provision of additional 

g)() nrilJion Yen tor 4 7ears. DCPT is ai1uated on Insem road, 
• 

•• I . - -

GJ08on in the 'riciniV of lllU.'lla Pharmacait:icalllu1mli:cLea-(~)• The 

Construction at tbe Cmtre commenced cm December 11 19lt>, as 

completed on ~ch 261 1962 arMl the CE11'tre becaae ~ional. from 

April 11 1982. llCPT is under the management of Pharmacel.ttioal 

Indaistries .(Ere) ' 'llhich in i ta turn, is UJJder the Control 

of tbe lllnist:l7 of Bo.1 ~. 

~ la.ymt ot th! Cctre 

The lqout at the Cmtre is sbom in Pigure IV. 1 •• 

J>CPl oonsia'ts of the main buil.cli.Jlg 1 utilities b.lilc1il:Jg 1 f8t'IDEll1tation 

mul aedicinal plants luil.dillg, ani ma1 testiDS lWJ.cJi!Jg, canteen, 

edmini atratioD bail.cli.DI 1 er:iginee:i.'ing store, chtm1oal store and 

gate house. '!be Cc'tre oavars a total floar area of 4,382 Sq. aetere 

(0.44 heo'tarea) in a total m.-ea of 371800 Sq. aeteTa (3. 78 hectsr•)• 

The lqmt of the mill luilding is sbcm in ~· IV. 2. The lqoata 

of the rcmentatioll m4 medio"na-1 pl.ante 'bu.ilcliZJS and that showing the 

equiplltllt 1A the min lull~ are incli.oated in ~esIV. %aa. 4r .,.,. 

speotiveq. 
. . 

IV .2. Je?4set allooation tor th! Ceatr,t 
!lie aptadi tu.re iDmrred dlJrizg the ocmatmotion period am. the 

a441tioDal speadiiure tor the pi'O'rision of •ahiner.r1 equipDaaat, 

spare peri•t cm.teal• end lk>oks relatins 1io the Japanese aid are 

.m~P:.~•• IV .1. ail1 2 respeotiv~. 

rr .3. !M objeotiT• of P'! 
!he 1JCP! .. eltablillhed wi11h the fol.l.owizlg objeotiTeB a 

(1) 'lo U114..-t.U cSeTelopmcmt e.nd reaearah in the promotion of 

pharmaoeu.tio&l. product a in f orma .U. te4 to typical national 

ne.U f 
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FIGURE IV-1 L.crO'fJr OF J>a>T 

MODIFIED LAYOUT 
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Table IV.1. Dl!ElffmT ClflU l'<l\ Plii\RUAOJllTIOAL TpI1:1QLOOY 

wpml'ltJRI DJ!DO oomJrH1~IOB PFOJ) 
~ I 

19~1 
1981-82 

sr. Porticiulara 
No. Oezuul. -..nta I'.- Oentraotor . o.nau1tant•11 •- Oentraoter 

1 llillion IC 'l'houaana 1 Million Jt Tbouaond 1 KUlion JC TheuADd I Million JC Tbouaan4 

1. Ad;Vonoe pqment 111/o 58,4>0 1649.0 741,600 \ :;o,950. 2 

(1~9-~) (21-1~ao) 

2. 1at. astal••" ~ 43,aoo 1237.3 5561 a>O 15712. 7 . 
(~1-01) (26-a.81) 

3. ~. mtal.11111t ~ 
29, :iDO 624.9 3i:>,aoo 10475.1 

(28-1-82) ( 17-7-81) 

I ' 

4e :'inal msta111111t ~ 
14,6JO 412.5 165,1/XJ 5237.5 

(8-)-82) (8-).-82) 
I . 
0-
0 

·. I 

• 
I 556,:00 15,712.6 

102,a:><> 2,ol37.1 12,91,aoo 36,66~9 43,aoo 1237.4 

I 

I ..... 
IC Tbouaancl I' Million 

Oon..U taDt1 • , ... 
4,1~5 • 146 

Oontraoter• ••• 52;315·5 • 1854 

'l'otal fer 191k>-82 56,500.0 2,000 
100 I• L 2.825 



··~ 

Table 1V • 2.. J>lflLCl!IN'l' Ollmul J'Oll lJWU&lCll1'1'lW. TIOBNOUXJT 

41)J)l'l'IONJL JllXPINl>I'lUQ! fl"1S OOHtfl'al'O'l'IQI 

198a-83 1903-04 1984-85 1985-86 
--------~----~-----~------~------~~----~-------------~----------------------

1986-87 

JDDITIOIUL BXPmDI~RB 

TCtrltL Ftll 198a-87 

176,867,3:>4 

27,479,344 5971219 47, 182,095 91,744,m2. 9,864,344 

-------------------------------·----- - -- -- .... 

i 
I 



-62-

(ii) To UDdct.Jke dnelopact and rese:::rch in the 

utilisation ot indigenous resources tor 
ph.aru091ti.oal produota I 

(iii) To WMletake dwelop11eDt and researah in aoquiri.z?s 

tor pNCllotion and oontrol of clnga acoording to 

the Good Mamt~ Practice (GJ.a>), and 

(iv) !o train personnel in the fields at Pharaaoeiti.cal 

'teclmolca. 

IV •4- Facilities prorided in DCPl 

!'he detail.a ot equii-it llZld. facilities available in the 

farmsitation ~.at llDd utilities section are sbom in 

~•--IV. 1. and 2 reapeotiva'.b' • 

.ActiVities ot DCPl 

• following aatiTi.tiea are ~ cerried out in DCPl' a 

(i) lharaa.octioal lr!p!1'ation Departraent 

~ation 8Dd. cl8t'eloplleat at asaential drugs in 

OOllpliaaoe with GIP and tra'n1yg in moclC'D Prochlotion 

techniques ; 

(ii) l'armentation J>epartmaat 

lleaearah md Development in the utilization of 

indi&eaous reaouroea to produce antibiotics b;r 

t .-meatation, oolleaU.on of industrial microorganians 

and training in buio termEl?tation tecbnolOQ I 

(iii) Medicinal plants J>epartment 

~a:tniqJ in bae1o and applied teclmologr aDd research 

and 4eYelOJlm.,t at iz141Benoua medicinal plante I and 

(iv) 91eJ itz oozmol J)!esri!Et 

Det'elop11e11t, rwaroh mad tra.in:tng in chemioal, 

llliarobioloSioal and pharmaooloSio&l prooedures. 

Bea1cles, DaPl has support~ departments inaluding 

d•elopact am reaearoh pl~, technical 

information service, adm1n1 stration and ti.nenoe. 
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' 
IV .6. Teobnioal aasistenoe and trg:inil§ of :r.tyanma 

f C'llODDel abroad 

/ A.:ireame of the Japan'1se expc-tiae provided to DCPr and 

loo&l. statt trained in Japan is given in Jnnelt IV. 3 •• 

!he details of traini'8 iJ::l.parted to the local staff 

abroad are indicated in JJmex IV.4 • This traini113 in 

Japan was auppl.emmted lo" the visit of 2 Japanese m;pei"Rs 

for one ~h ea.oh c1uriJJg the early stage of DCPl operations, 

in the Course of 11hich the local staff were trained in basio 

teraeatation tecbnolOQ1 fc-mentation process ot d.ilv"~ 

streptolvciD reoavtJrT am purificatim tealmiques and some 

thaoratical aapeota ot antibiotics far11e11tation. Jgain 

ill 19851 'ho Japu•• earparls visited for one llOllth ea.ah mc1. 

goe ... leotur• and c1:id some labaratGr7 1lmk on fC1:1e11tati i 

teolmolOQ' md s•etio egineer~. 
,. 
~seqUEllt~ UDder a separate bilateral arrqement with l'rmoe 

tour local Soiditio persmmel were give post graduate 

trainins in hanoe leadiyg to J>oatora'te degraee. 

resume of the academic qua.1nications and ez:perience a! Kt\1 

technical personnel is given in .Annex IV• 5. from which it can be 

seen that all the ~4111 technical md Scientific Staff are well 

·qualified academical~ and thtV fUlll the nucleus for cer.r;ying 

out the developmd 1mk in DCP'!. 

1v. 7. fte DeVe1opment work aJ.reed.y carried out 1lf the 

J'E!D!ltatio:n Department 

yolation ot potetial mlarobial oultures and maint9"BDM 

71> Soil 811111,Ple& from dittcct parts of Jtranma:r were ,examined. 

OUt of these 15 maroorganiSCIS vere isolate4. ~ those, 52 

isolates ~ .&01n0111roet• ,,..e :found to be capable of produciDS 

atibact.-1&1 anti'biotios BDd thoae were studied lv marpbolo

gioal idctifioation 1v us1J8 the Intenaticmal Streptcmuoin 

Jrojeat (W) r.rceoe. 3ome ot the m:i:tibioUos produced were 
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observed to be of bt-oc.cl Spcct.-um and were stroll,';ly active 

against both gril.DI positive ~d gram nt€atige bacteric.. 

OUt of these some wero idonti:fied as belongil:lg to the 

genus streptoiqycetes be.sad. on morphological· and pbysioligioal 

charaoteristios and the detercination of antibiotic preduotion 

ill liquid mediao Some strains were studied for preJ.ja1n"27' 

utibl.otio ol••1ficatian "tlv' using Sinmwrised Paper Cbromato

gra~. In aclditian1 some industrial. strains illcluding 

.t.spqillus1 .Aceto beet• and yeast were oul tured. Jll the 

isolated strains have been maintained in freeze dried form. 

Strain improvemmt studies 

A.ttc treatment ot tetracycline and streptoJl"1cin 

Producers - S. al bof aoims and S. griseus w.i th Dltagenio 

agents, that is1 Jlitroeoguan:idine (B'M), the reEllltille strains 

are be:UJg studied. 

!mEim.ent&l. dib.ydroEttreptoSYcin fermentation 

The ml.ture of StreptoJlUces humidu.s WM grown on ditf~ent media 

in shake flasks as wel.1 as )) litre fe:rmenta:r. .A. small quantity 

at antibiotic ns recovered from the fermented broth aDd assav~ 

•tort was also made to subEttitute local soybean powder in place 

of the imported one tr.i.th ];.!1"0lil:i.siD8 reail ts. 

Impart Substitution 

leborator,y upriments were carried out :involvil:Jg the preparation 

of yeast extract, Gam starab.1 Com steep liquar1 ~bean meal 

and potato starch obtained from looal sources for uae aa 

91bstitutes for iJD.ported caterials in the fermentation media. 

Studies on :inc!ustri&l. m;vmos 

Studies on the Procluation of Jmy3.oaluoosidase 1zr local.ll 

iElated strain of .lspFgillus n1s_. 

·· tla9 «WJme Jmvl.OBlucoaidaae 1188 prepSl"ed from a local.]¥ 

isolated main of Asp.-gillus Di&c :in the laboratory • 

• Solle t ermentation parameters wer- ·investigated uaiZJB local~ 
available raw •tcials al~side the im,ported ones. The 

op'tiJlum tempEature for maxi.mum ~ actiVity wa111 found 

to be 50•0 8Ad pll3.5. ~c main Saochar~ enzyme 



IV.S. 

(•l<'gluooaidaae) ~drol,ysi.s of the substrate -.. cJor ... e as an 

integrated fora ot the whole et~l alcohol t..-itatian Prooeaa 

(t.la&t is1 Siaal:hneoua b.;yd:ro]J'si.s :id fem111ta'Uon). ~. 

mbstratea included soluble starab.1 Corn staroh md looall.T 

anilable rioe flour and tapiooa starab.. J. mezi•1• P,eld ot 

15.5',( ot et~l aloobol was obtcined. It is ocm.side.a. possible 

that with the abaYe teclmology1 a h:i&h• oonoetratic:m - 'JJI, of 

the looall.T an:llable 8llbstrate oc'Uld be usecl. b Soale-UR 

.rtuc\r is now belie oarried out in Cocperatian with •I. 

Studies an the emotion of glutamic acid 

deoarboxrlaae mv- and trial. e;eplioation in 

gl.utemio aoi.cl !D!llaia GD a oommccial Boale 

Glutamio acid deoarbo~laae tmUJDe (G.Al>) na F9Pll1"ecl looall.7 from 

Bo ooli strain ot Oaaka origin at appropriate fcmctatiGD 

oonditiona both in ahalrcr inaubator and fC'lllentar. Various methods 

for the reoaverr of the ~ vere tried. !be looalq produced 

cazyme was &lao ..-al.uated 1n the manutaatla"iDg plant at l>a.1k - U 

mnosodiua Glutamate (Ls.a) pl.&11t alongside m ia;>oried 9DQ'JDe and 

the results were couq>arable. !!bis is aisnjfioam :troa the point of 

Ti• ~ po.aai'ble import substitutian of the ~ 

leoillinase 

Penicilllnase GZ;11lle production is~ studied for uae in the 

.rterility testil:Jg of Ptllicill:in at .WI 1n place of the im,parted 

~ 

.Assistance to othc organizations 

lreeze dried Oulturu1 al.ant Cultures and start• Oulturu were 

distributed to the Universities and the J>ffelopment Octre for 

J'ood Teolmologr. .Uaistmoe 1n fc-1:1entaticm atwliee, snalTaia etc. 

was give to the Post Graduate students at the UDiv.-aiv of 

Yemgon and Yqon Inati'tute at ~ealmolOQ'• 

!he optratg OOft! Of Dqrl' 

~ operatil:Jg oosta of DT durlllc the period 1986-87 to s.ptemb•1 

1989 are aho1111 1n Ta'bl.e. rv • 3. It is intereatizlc to note that near]J 

2/3 rd of the operatizJg oost pdt'tains to the oost of Services, which 

include Wases, Salaries, maintoru:nce, raw materials for production 

and utilities. 



Table IV.J. 

-
ar. 
No. Particular• 

I 

1. Costa ot •erri.oe• 

2. £dm1nt8'\z'ation Oost 

3. aeeearob. md l>9'f'elopmmt 

~ 'l'otal Operatinc Oo•1i• 

5. 1>9preoiation 

Total Jlrpmditure 

--
Xh!nt" 

l>PllPPNln' om41 mt zlmuowa.u, 'FmroUxJ? 
( OP&A!rDO 0091' ) 

G!'llU!rDO OOSl!S 
. 

1986-D7 1987-88 1988-89 

~at• in thousaru\) 
I 

Up to Ream-ka 

Sept. 1989 
~ 

4378-89 4193-27 4536-~ 2>51-00 

1004--04 945-29 977-32 51;.oo 

628-53 689-39 711-72 &17-00 

6011-4& 5827-95 &22S-74 3181-00 

3997--00 39a>-10 4008-70 1638-00 

2>1+-4& 1847-85 2216-96 1543-00 . 

f 
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.AsseSStlellt and Conclusions 

l'olloying is an asaeSSlil8!1t of the developme11t lJlll'k cl.r~ 

carried out lrf the fermentation depariamt ot ~ cloig 

vi.th the Conol.uaions. 

1tluipegnt and facilities 

.l pcusal at 'the mmaes IV. 1. and 2. indioet.iJJG the equipaeut 

me. f~ities in the :t..-.:itatian depart11a1t and utilities 

Seeticm SboVB "11at stmcJard good qualiV equi~ bzv'e bee 

provided~ the .Japanese AslllCV' witbin the fra.oe liDrk of tb4t 

ob~ectives ~ mr.r. lbth the :J> litre 8'a:inleas Steel~...-

tars hoe bem prari.cled with aopn.tioated ~atioa to 

~ am 8lla11 Soale ftll'llCtatitJD ~t~ ~ laboratori• 

are adeqmte and -.11 equlpped with 8opbUtioated ~&ti.cm. 

.l liE.tea. qumttv ~ Cloo4 ci•U:v erimJlad have bes pl'OYic1e4 

tor ., .. mit ~iona, wbiah ooul.4 'be aae4 in the retatW«r ~ 

t~atioc p."Oduat~ It 1a UllWtltooel that based on a apeo1f1o 

request 'Ir the JCr--. ,IJlthoritiee, Oomplete linos ot ~ 
8cale equipmmt haYe beml proviclecl tor eo11e ~ the tarailaticn 

aperat~ Bl:nr••• the 14.uiimd pron.4ed for the f tEllel1tat1oa 

depart~ ia liaited to the labardor;y lllld sooe Sl::all Soale Pilot 

Plaut oparatiana1 pro'babJ3 to teoilitate cldVelopl!!Ellt txrk ingceral 

tor the utilisaUm ot in41clllOU8 re90uroes for ~mical. 

~roducts as envisaged in the objectives. Ir. other words, there is need 

to ptVVi4e adc1.itional 00111,Plemctar.r equi~ct to ll:ldertake tc..,_ 
tation cm a pilot plant aoale1 8uah as am.aimal equip11e11t tor 

the reoovd1!7 d the ftirmctati<1111 Pro~a md antibi.otioa in 

pat"ticulat". 

~a.;mgs 

' 
.A rdria ot bexeaDJ,4m4 5 clealiDC with tr?1n.czg .i buecl 

an the di80UMicm• held nth the t.almioal P.-smnel oonctrnecl at 
lm"l't it 18 O~ecl that the training illparted to the looal 

teclmical fltatt 1n Japan u ..:Ll u 1n Jranoe is adequate to handle 

micro bl.al Cultures mid relatecl d..-elopment work on a labor&~ 

lcale within the b'a111e 111Drk ot JmT objective. JlowGVer, turthc 

prcctical tra1n1ng muld be De0••9817 in the p:'Oduation opc-ationa 

llDd msil:lec-izlB 11&1.ntmmoe in termctation pl.mite met this a.peat 

will be dealt with 1n llUbaequct cbapt.-8 • 



~elopment wrl: cl.re;.cly carried aut 

Ieolation of microbial Cultures lllUl strain improvement 

ft.e :t.at that ro Soil Samples h&Te been 9 7 ...,ned rea.llt~ 

1D the isolation of 52 Jot!Jlmvcetu lftraina 1a eoourQCing. 

J.a tar as the Strain i.mprov-.a.t work ia OODOC"Ded1 it appears 

that there ia rJO Signifiomt eutoo•• It ia nll lmom that 

the pr....xt clq antibi.crti08 tnmstry 1D the incblstrialised 

Countries relies a great deal GD the high 7ielc11Dg llliaro bi.al 

atraiu "to remoe costs and mill'tain their 0011>etitb·e position 

1D the ina.l8tr,y. l'lrth.-1 the iDduSt17 mpencla larg .. 8111DUElts or 
mlltlr towarcls strain i.Dyrov.-ct. .Al.BO there lll"e &Oma &Smciea 

11r•i1 able, which ocmcctr&te cm *e:Ul i.JqroY-.it md aa:Ll 
' 

th ... i.lp'cwed Cmmar'cial atraiDa to the~ at a relativ~ 

Jiifrh price. In Ti•~ this1 it 1a cluira'ble to 0arl7out strain 

im,proY-.at atucliea mDre inttaaiveq md an a lllCh large Scale. 

Iutea4 of cU.v.-s11)1J:g the limited faoiliti• to work ulth 

..,._.al 8'ra:i..ns, it is desirable to concentrate on at• specific 

draiaar b~ in Ti• the cl1z1ncl in the Oo\Zlt:r7 tar thoae 

Procluot• and antild.otics in pariiolil.ar. 

J.a the Japanese Bq>at"ts prorided a strain Streptoivces humidwl 

tor the produatian of clilr;.T~eptoavcill 3 fC"llctation latches 

wre \X>llpletecl in one ot the ~ litre t_...tora du:r~ 1983-1984-

fhe tca.ator lroth a.sq raaged between 1000 - aJOO FCJ'tlll. Brtorta 

••e made to reocrv«r the antibiotic in the la"boratc1'1'• About 8 grama 

ot cli.qdro.rtrepto~cin po1ld.c wee obtained :trom all the three 

batchea. The tinnl produat which wae barel.7 moigh for test~, waa 

malTsed •ins ~ IJi>~ml. thin 1-T• ah1'o•tos:r~ s:ui 1x1.o...,. 
~ aa-v- ot dittcro:rt latohea rased Wwec 44l to 759 p;/r:g. !he 

abcwe three bstohes ommot be oonaid•ed ~mdar6 rmia, d.DDe 118111\l.u 

from the rnm1rg t~ ._.. obriouaq not t..rted !or the a'baeoe 

ot extraneoue arsam.- a. ateaa na not •&ila'ble cm a ccmtinUDUa 

bui• <1.uriZIS the 7-8 cUv'll ftnmtation runs. The posaibl& ccmtudn"

tion at those be.tchec could probab\J' aplain the vc:s lov recov.-1• 

md low potccies o! the t1na1 prod.Uat. ~a wrk was discontinued 

in 1984, ae it ic mdat'stood, that Jl>I -.. no loaser intC4"oste4 in 

d.ib_ydro~repto~·cin. Subaequcrtq the same :tcmentor traa utilized 



for the fermentc:.tion relating to different enf\YllleS ch.tr~ the 

period 1985-87. In :ll1 cl>out 14 fermentation batches ar e.~ces 
were oompleted. The second 30 litre fermmtor was not used ~or 

production ao tur. 

!l'he li.Jlited ferlilElltation wrk carried out for ~str8,PtoDVcin 

eulpbate and ~:i diring the paltt 8 7eara ae'l"V'ecl some purpose 

&~ tar aa tr~ the statt in the laboratoJ;r and pilot pl.~t in 

hancJl1• antibiotic and siz.yae produciJ:g oul'hres ce ocmcer:ied. 

!he d.aiaion to discontinue dih1'drostir-.ptoJVai.D t c..xtation 

is the riBh:t one for the tollo111zg reaacma. iairst1 ~ep

tc.valn sulphate has bee bannecl in the ~lled OOlmtri• 

..-cal 78RB ago cm aoooum ot its aclrtrae aide eftect.s Sid W 

beca cleletecl bm ~eiae. Seocmd, the 'trmd in SdV4ral 

Oountriea is to JJOV'e ~ :trom a1ir9,Pto111Lroin sulphate fC7J: ~ 

v...-mt. !his vao also oantirlled cllriJrg reod disonaaiq1s llith 

the Jlill:istr,' of Real.th .Authoriti• ot ~. durb:g llh:i.ch it 

'tirmspirecl that the 'foral here &lao is towards U8UJg lifacr;>icin 

in ooabinat; ""D vi.th Chemotherapeutic drugs for that pucpose. In 

riew ot this1 it is appropriate to a.tart tar11a11tation wrk relathJg 

to mti.biotioa, lJbi,00 .-re in delil8Dd and have prospects for inareaaed 

de rnct in the ~e. !!iis aspect will be ai8CUSBed in the 81lb

aequent chapters. 

l!po:rt mbatituf:ian 

.As tar aa the 1Klrk nlreac\,y carried out in lXJllT is ooncS"Jled
1 

this 

has ho lroad aspects, that is, Cf'J'me& and lt81"iolltiral ra.v 

•terial.s. JlcarcliJ?e ~mes, the reports made •ail.able to the 

lJ.IIJD ape't show that the wark oaftied out produced aome 

moouragilg re::JUl.ta. In one oaae, the P1"9Pll%'ecl ~ haa bean 

«aluatecl in an in4uatria1 plmt with aatiateoto%'7 results and 

in 11110th• Soale up «WaluatiaD in a proctuoU.cm plant ia cvi~ecJ. 
ID Tin ot this, it ia oonaidered dema'ble to ocmtinue thia wrt, 

oan:roat more test runs in the izldustrial pl.mt with a Viev to 
ultilllat~ replaoe tho imported~ .A. mte ot caution ia 

D--•~ here. In current ~rial praotioe iJl the ddreloped 

Oountri••• the em'J1Des Re 1-obilised on inst •teriala and are 

r...uaed. HY&"al times to achi•• con re~ion. It is de'lirable 

that wrk in this area be tat.en up in DaPl'. 
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~ reriev of the work done on the u:Jc of indigenous raw ma-;er:L&Ls 

abovs that the works date is tx>re of an acadecd.c nature and 

tilat too uot mch. Zt abould be noted that the high yieldiag 

ool!DeTcial maina used for indlll:trial Scale fer11eDtation are 

bi6bl;r sophisticated in their raw material requirements. In 

Ti.av of this, the indisenoU8Qr available arude raw material.a 

require further pnoeui.DB for cucc~ \ISe in industrial 

Scale plants. !bis aspect will be discuaaecl further 1D ~baeqwmt 

obaptcs. 

lfithin the Oapablliti• ot lXlP'l 

!:JUipeeat and facili:Uea 

js alreac\'r pointed out, good quality equip11e11t are &Yailable in the 

ferz:aenta.tion clepsr'tact 8Dcl the attached laboratories. It is dwsir2ble 

tiiat all these equipmct are used CID a regvl.ar md oon"tilmDus basis. 

])Iring the past ~t 7ears or ao, ~three batches of ;...itibiotio 

ferDCtation &1Cl 14 'batohea of ~ fenamtatim vere oa:rried out 

in one of the J) litre femantaro. Brm these batches oo\Q.4 not be 

r!CDmecl aa staa411rd. :t•wwwitst:im.1"UD8 cbJe to the reucme mmtioned 

in IY•9.3.2. above. It is obli(::atorJ' that st6811l supp~, oompresscd 

air and pover mp~ abould be available on a oontinuous basis 

throlghout the t.-.itation runs. It is also neceaesr.r to drav BB111I>le6 

frog the rnrvdns teraentca reculnr]Jr to ooncllct pqsi.cal. 1 ohemi.cal 

lllld cic:robiologioal mia.qaes and put for stc:ilit7 test to 918Ure that 

no utraneou.e lli.arobes are presmt. Silililarl;r it is neoesaat7 to teatt 
the steril.i:t;r of air at regular int.-vala. 

It is reoo•8ldecl that the second ~ litre :termmtor be take up far 

~ out promotion batahes. Si.nee b>th these :termentara are 

equipped with 8Dpbistioated ~ .. cli:tfcct parametC"a inol~ 

Pll1 diuol.Yecl 02'YC&1 pow.- input1 aeratian1 llho\44 be oontim.Jousq 

mDi.torecl 11114 optima parameters -.rkded out. lhc both th••• )) litre 

tcaentara are operated cm a OC1Dtinmua buia1 there vill be adeque.te 

:terr;ictar broth to uae the pilot plant equipmct tor the reoavc:y at 
t!'e produot. !be latter are scarce~ uae4 at preset. It is learnt 

that shake :nut i.Dmbators aro used on a rlSUlar baaia and this ic 

ccouragiJlg. It is Ulldlrsk>od that ooce ot the laboratory instrumcntts 
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are am e-L erder llDd. etforls should be made to rectif7 them. This 

hi8hlights the nffd to have an instruma:itation erlgineer to maintain 

and repair the various instrllmants in the pilot plant as well as the 

lalx>ratories. Lack ~ s:parcparts anci the absence of planned preven

tive maintenanoe are important factors responsible for the lov 

capacity utilization in general in tile cevelopine Countries. It is 

desirable that UT takes lead in this ar98 to ensure uninten"U,tltod 

tunction:illg ~ equipmct and :inst1'Wlellts. 

The JX:P.r authorities deael"Ve aredit for gettiDg one 150 litre ferca:i.

tor fabrioated looal.J3" 1:v cm:mibeJ.iail:Jg an obsolete stai.Jiless steel. 

tank. UltilX> ap.-l has beEl1 oollaborat~ since Dec•bsr, 1989 to 

est-tioal~ test this f erJilCter arid Co::lli.ssion the B8lle tor feri;Je!l

tation runs. When once this fermeatllr is take into regulsr produation, 

it will vi.els the Soope of the developma:it wrk in fermentation. For 

enmple1 two stage fC'l:M!lltation oould be tclcc up using the 3> litre 

fenientor aa the Seed Teasel Bild the 150 litre vessel as the teT'Deiitor. 

!lhe dea:iBn tar the DeCessar"7 pipillg installa"tion tor this pl:l'POse hc.s 

been prorided 1r the tT!ddo eapert. !he 150 litre termctor v:Ul also 

facilitate amozgat othc thil:gs1 the meanizgtul deYelopmmt work 

relat.ic to the im,port substitution of raw mat.n.ala util.ishrig the 

i.Dcli8eous:q available cm.ea. !his will also provide cough fine.l 

product tor a oomprehmaive &Dalyaes and evaluation. ib facilitate 

the contimlDua use of all the equipment, it is necea~ to plan and 

procure the require raw lilatciala, chemi.cals1 spare parts and siail i&:
ries in time. 

!!raining 

As alrea4r mction91J..,the nucleus technical atatt ot JmT ee well. 

qual.U'ied aoadem.oallJ' 8Dd have ad.equate laboratorr apmtno .. 

Bowv•1 the pilot pl.mt f.-mmtation operational atatt is limitai to 
one Dep\1t7 llueeoh otticer. (Bead ot t!ie J)epartmem) auillted 'tr' one 

teclmician. ~. ia tot~ izaaUquate tor the oontimJoua epcstion 

of the aquiplltllt. In the abmt tca1 it ia reooAN11Ud. that the othe 

JlllCl91.18 teolmioal md Soicti:tio llt&tt be tra1.ned in the pilot pl.mt 

proc.t.iotion opcation• .11 'tbo\811 t~ ha41 ., .. tra:' n1"8 in .ome 

iDdulltri&l plant• alroll4, thee i• •""7 a lim. taticm to allow 

trainees to Cl88Be in the aat~ plant op•ation tor obri.ou. reuone. 

2be pilot pl.mt op•atiana in Jml'l', the.tore, will izm>lve them mare 

inUmateJ.y with the procees1 llhioh will also f110ilittde work in their 



-72-

respective areas. Slch :involvement will in nddi tion, provide 

91perriao17 staff for operations round the clock. 1Urther1 more 

teclmicians could be trained in the pilot plant operations. :ror 
amaple1 ho groUpa OaD be tom.ct, one for farmentation 8Dd the 

other for revarflq and puritioation. 1w- training looal statt, 
in addi tian to leo'turu it ia neoesaal7 to prepare MZl'ala mid. 

-'81148rd operaticmal prooemrn ill srest datail •that opera

tiau are oar%i94 wt ill a UllU_.. and ooslstm.t -.av. .Al thoqpi 

cme 18 cleeJ1qr vi.th a pllet jl.ant at present, it ia neo••C'7 to 

toll.ow all the operati.oD&l mad Sat.V :pl."OO!C)ar!e tolloncl in an 

inmstrial scale plant, lbloe this pilot plant Vitb. it• statt will 

IHI"• aa a nucleus tor the ldger pilot pl.ant, which in its turn 

will be the nual-. tor the 1D4ustrial scale plant, as and 1dlm 

it ia eata'bliahed at a futllre elate. In othe'r' mr4a1 the pl.mt 

diacipline and world.J:w mbD1il.d be ilrm>cluced :rroa now on. »:Jr 
c1epilZ tare eve ot a .lll.DDr nature :tram the o;'tanda:rct opC"aticmal 

proocmre should be Ti•ed. ~. Jl1 operaticna should be 

l<CICed. 1n detail. am ain1;a;I necl aa pE4'1Bl&t recorda. aich a 

diaoipline is Tital in the tenmtatian indusfo17. 

IV .10.1. J. J>frtlop!eDt Yark 

i'he importance at strain illproYe11S1t has alreactr be111 highli&hted. 

1n IV .9. 3.1. abov.. In n .. Of this, it is desirable to 

1ntms:l.t7 this work oonomtratiDg cm al.al'obee relati.DB to the 

t.-.itatian praduot• e:f im,Poriance to the Com"tr.r. It ia in 

thia ocmt.st that ti.. tJBIJX> a»ert adviaed DCPl in J>eoembc 1989 to 

d'tift'te E.U.cilliua oulture from i·ts t,}>e oolleaticm. Bo doubt the 

oulture haa bem 4-elopecl 1n the 50' a but it is the ~ one 

&Tail.able at DCPl'. J>uriDC the oourae of the preact um projeot, 

lllDJ apct co\?l.4 collaborate in this pilot :plant wort. 81111lcq 
1 

oultur .. relatiDg to !.U11a7,ll1ne co14d also be aotivated.. ~ .train 

im,P1'o'r-.rt1 H9'eral new teolmiquea are avaUable to earec •••&1 
potential h1&h Jiel~ strailla. ~s v1.ll facilitate the haadli!Jc 
at a luge maber of m'tmt• (irt:rains) :md. ael.eo'ticm of the potmtial 

cm ... BanzlB 8el.4Cte4 me, the fC'lllfl:ltation }>C"dllet.ra have to be 

worked out cvatematioalq both 1n the shake :tlask as well aa the pilot 

fermentor. Ja regards mzyme developoaut, it is auggeitted that the 
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Et.l"ein i.J:lpreVeJDo9Dt wrk could be tcl;en up tor the production o:: 

~ adase t:rem 3. Coli or :.spergillus orisae OJ.ltures. 1.bis 

enzyme is speoiti.c tor splittillg llenzyl Penicillin chain to Yield 

pure 6JpJ. which is the ~ Uitermediate for the procllctioa ot 

.&gd.cillin. Since all the three antibiotics - Penicillin, Mpicill.L'"l 

and Tetac;rcline are U1 demand in~ at present 111d &Te u;pected 

to be ~eqllired in lars• quantities in the tuture, the above mentioned 

strain iraprove11e11t atu.clies are rocomicmded. !he i.mm bilisation of 

the~ oould alao be wrked out. 

n.10.1.).2. l!m!rimental 811tild.Gtic fermentation 

J.s di.SCIU88ed in IT .9.3.2 and IV .10.1.).1. above, work on 

Penicilliml atra:ln llu been ta.km up ~ lXJP'? in December 1989 mid 

is in ~· Sillilar~, m:;peri.J:IElltal tetrac;rcline procJllction 

oan be "taken up. !'hese ·ho antibiotics sre in demand at present 

and hse potetial fer the future. 

RariJg carried eut :fe'l'Jlelltation in "$) lii:re :fenentora, it is 

del:drable to oolleat Nlequate quantit;y c4 the :fermented broth 

and ~ut reoovfSr7 md pUL"i.fication of antibiotics uaillS the 

O'aila.ble pilot pl.mt equipment. This ldl.l facilitate obtainins 

- adeqUste quantities f• a oomprehen::d.Te llb&qaia md enluatian 

of thE !inal produat. The object obould be to obtain product 

coutamilg to the s.peoitied P~eal standards. 

!his is a verr impartant &Tea of uork and oonstitutea one at the 

main objectives at JXJPT1 :far lJhich the Cmtre has been established. 

!he J:lf.jar raw materials used in fer"DeDtation are agrobased and these 

incluee Sa,ybean, Oarn1 Cetton Seedt Pemiut1 Starch, Vesetable oils 

8Zld Sualrose md theae mater:Lelo :e evail.able ill 1£Se quantities 

in _.anmar as oan be .. eu from AmeDB Iv.7. and 8 aho~ 

acreages produation and Jl:Jre Perca:itage lmdc various groups of 

crops md their diapoaal. Bowav_., a lot ot developll811t wark has to 

be ca:r:"ied out with these arude J:1C.t.nels before th'l.J' can ...,.. as 

import substitutes. -,ctr cma,Ple1 Soybean has to be clehWlbd, flaked 

q solvent utraotecl to recave oil and aolTent remvecl. The 

result!:lg 8o7bean 8e8l. hae to be avaluated in the f C'llllltation 

proce•• ~e limi tecl wrk ce.r!'ied out to date in Jc.P1' wae with the 

crude :-aw material.• md this is aore ot an academic nature.. ~ 
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present dz:! high yi.eldillg colllilercdal strains ere ve-7 specifio 

in their nutritional requireat11ta. It is1 theratore, necessary 

to further prooess the available arude agrio.il tural :&>=ociucts. It 

is also desirable to identify the seurces ot major rev aaterials 

nov end hold discussions vi th the producers conoern;iJ:Jg li<>Baibili ties for 

turther ~cessillg for use in feraentation. The :;roce:;sed materials 

h&Ye to be E!Vel:uated in the pilot plant, so that the roquired raw 

•terials at indigenous origin will be oailabl.e in the form 

required far the proposed p!.lo't plant and at a ft.9tt-:re cia.te tor 

regUl.cr coomercial production. '?here is a distinct pons..i.bility 

for tee e::TOrt of the SeJ!li. process.a.raw materio:J.s ta earn much 

needed f~eign axchane;e 1IDd this aspect vill be cl.:1i~c:.ted in 

aibsequent chapters. 

It will be appreciated that reseeroh and developtle?lt work in the 

fermentation field particularly at this stage of 1'ranma:r' s 

development needs a great deal of ettcrt and dedic::.tion. l'ortunatel.y1 

lQIT hen a mcleus teclmioel staff, 1lho are well C!,ucl.ified. W'ith 

a Viev to :JOtivate them turther, it is reoolDlilendeC. thd SOtUe kind of 

incentives either in Ce.sh or Dnd be provided. T!le lJDido lili.ssion 

appreciates the difficulties inYolved in ren:rdi.JJc one seglll8lt of 

the atdf in a particular Publio Seoter unit, which could have 

repercussions in the other branches of the Public Sector. Still, 

it is hoped that a ~ wuld be found te provide the needGd incentive 

to the Scientists, tecilinologista eag:ineers and others oono.-necl in 
~ 

the Centre in viev of the special features of the d.ovclopment work 

inVolved. 

Purther development wark neceaer;r C>U.taide the 02.palxilities 'Of 'DCPr 

!luimmt and facilities 

J.s discussed in IV .9.1. above, there is immedic:.te ncecl. to procure 

a limited items at equipment for the rew,vc:r of teri:icntation products. 

'J'or eDCrple, for the r""'1Verr at Pmioill:in, one s:::o:.11 liqui~liquid 

extraction unit, some small atainle• steel tanks uit.h acitatora and 

a 8118ll vc:.cuum drier are required. J. detailed li::::t ot equipment 

with. speci!ications urecnt~ needed is given in .Amie% IV.6 • 
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The Soope for additional trainfog needed vi.thin :ooPl' hes been 

dismaaecl in 1v.10.1. 2. aM•• As pointed v.it, there is need 

tor tr•injng in the actual plant ope-ration and engineerinB 

-.:lDtenance. The 'train;ng reoeived so te:r appears pratioalq 

li.ld.tecl to the laborato17_at14 ~.rtiaialq to the plud. It 
2 lll.mold.oiog:Lata ·9Dtt 

is reco-.nded to aeDCl. / ieoJmologis; and •ne chemioel eagiDeer 

tor v11n;ng in the fermentation operations ad the reoavery and 

piritioation opC"atiena res.peotivel.J' in ·an industrial Sos.le plaDt 

abroacl t~ a p•iod et ai.x •nths in each case. So far :ao engin..-r 

has been trained in the wechani cal. maintenance et equi~ in these 

ahalii 1Jhich are o:t a special nature un1ike a standard cheml.oal 

plant. In 'riev at thia, it is reoonaended that one nechani cal 

mgiDM:r be sent aloJ3S wi:th the above t110 persona for tra:iDiJ:Jg in 

eglneering -.:intemmoe fer a pe't'iod ot 6 1mntha. It is not ._. 

te get suoh facilities tor aotual praatioal training. It ia 

reco-.nclecl that UJIJl>ftJlllm ..,. considGt' avarcling fellonhip all4 

arnme tr=rining facilities tor this purpose. As sta~ecl above, 

the !Wphaaia should be te facilitate the trainees to qage in 

aotual plant operations (Pilot plaZit as vellaa industrial Scale 

:s>lmt) and not mer~ •tobing the operationa. ?or e::ample1 111oh 

facilities could be uplored in Japan1 South l.m~aa, India, ltal1', 

Iugoalsvia, Portlgal all4 I.Pain• 

lil:port Possibilities tor Stml:processed asrio'iA1'1Jral mcJuots 

!he clwelopment ll'Orlt relatil:lg to the im,pori substitution as 

out lined inIVe 10.1.3.J. above1 11111 involve the processing ot 

the arucle agricultural raw •terials and testing for their 

auitabiliV tor the ter11e11tation prooess. The S1lllli processed raw 

•terials found suitable oould be used 1D the fermentation pilotplant, 

iJIRlaoe ot the im,Poried ones (1.mport oubatitution). ~her, this 

nrlt has a 111ah greatc aiBnitioanoe. .At presell't t~GJ:.:ar ia exporting 

J&rioul tural Products vhiah are processed in the incbl'-rialized 

Countries for use in the fermentat;.011 industry. Instead of •%.Porting 

the crude raw material a far the f ercionto:.tion ino..stry, J.~anmar oould 

organize processiJ:lg on a large Scale based on tl:.9 dev~opment work 
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carried out 1ff' ~? ~ could then CX,!)OX't ~he Semi-processed 

agriall.tural produc~s at a 111ch hit;hcr, ~ice (Vr.llle added}. 

'!his will DOt only lrilg in additional fo=ei&I! uchange lut 

will create emploJlile?lt in the rurel n-eas1 where these 

matcials are grovn. 
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Penioillin G P1'0duction 

Bi.nee no deTelopment vork on ~ ar the antibiotios currently 

iD deaand in -anmc:.r has ;yet been carried. out at ])(J)T, the 

tmid.O Consultant considered it appr0priate to transrer tedmo

logr for PenicilJi:i P1'0duotion. Further none of the staff has 

so far been aposed to Peni m llin p1'0duction. !he .management 

reacJj 17 agreed to tis suggestion and p1'0vided nece~ f aci

li ties• Following is a brief description of the vork caitied 

out iD this connection. 

Jlicrobial. Culture Strai!l 

Out of the Penicillilll:l cbJ:ysogemm 'l'hom Cultures from the 

.Am~can Tn>e Cul tu=-e Collection available at DCP'i"1 the culture 

No.12688, Jl.P. BaccU&f :lis l'-3-64 (Via 51-2:> F
3
-64) (JCrcologia 471 

429-463, 1955) vas selected b.1 the Uai.d.O Consultant for the 

technology transfer. '3Jia strain ia nonpigmented and claimed t.o be 

of ' high )'ield 1 in 1955• ~rdi?Jg to the Uni.do Consultant• s 

e:r~erience, this ::;>artictilar strain had a p1'0dUOti.v.i. t;y of a:round 

21000 Uni ts/ml in 100 ;ioura at that ti.me. !l'hi.s particular strain 

was acquired by ll'I SOile decacles ago and vas trenst erredt to DCPT 

iD 1982. B'ei ther the =ecord as to the stora&e coDdi tions of this 

culture and power stop?ages since i ta acquisi ti.on nor the technology 

for penicillin pmduction is available at DCPT. The Unido Consul

tant therefore pl'Ovided the nece•~ tecbnolOQ'. 

Since barle_r and mllet noma.lly used for the sporulation of the 

culture were J:JOt availa.ble, local rice and stiaey rice wi. th and 

vi thout the addition o! hontV were used for the sporulation ea 

substitutes. The sporulation in both the cases was Sa tis f actoi:r 

(for aample1 3 x 109 spores were obtained per a:> grammes of rice). 

'Die quantity of G.:JOres was luger vi th the &<)lj. tion of hone_r. 

:rermentation 

Fermentation wa.s ca...-ried out in three steges iD shake tlaaks of 

aX> ml., ~ ml and 1C<:O litre oapaciv respectift17. The nv 

material oompoci tion 221d the fermentation parameters for each 

stage were provided. locally available Soybean nour vas used as 
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the main nitrogen source in all the three ataees in place of 

Imporled com steep liquor. J. oombination of lactose and 

sucrose vas used a~ a oarbob,;ydrate source, in the absence of 

f'acili t;;.es fo~ continuous addition cf sucrose. Pementation 

vas carried out at 24•c in an incubator shaker. The Optilllllll 

feJ."llElltation cycles for the :ti.rri s'tage1 the second stage and 

the third stage were ~81 24 and 144 hours respectively. 

ro percent of the inocul.UD vaa tranllterred fmm the first stage 

'to the second stage and 17 percent fmm the second to the third 

stage. RegW.ar ~ling <:re:: done at 24 hour interval.a for assq-

ing pR1 biomz.ss and penicillin potency b.T bioas~ as well as chemical 

assq. ReduciJJg mgar was also determined• 'lhe SU1Ples were 

directly observed mder micmscope vi th and without ata:ining. 

Sterili v tests to detect azq extraneous mi.Ct"OorganiBIDB were also 

carried out. In all 1 5 shake fl.ask batches were carried out, 

based on which a standard graph was prepared for future follow up. 

Reoove;r and Purification 

.l detailed teclmological pmcess tor the recovel7 ot Penicillin vaa 

provideda The reCOVeJ7 process was based on the uae of »uli"l 
acetate for the extraction of Penicillin from the f'il tered brotb.J·:

vaahing the butyl acetate solution With -:,utter to remve the 

i.mpuri ties; the extraction of Peniai.llin from the buvl acetate 

solution Vi th potassim carbonate, tollmred b.T salting out with a 

saturated solution of potasaim acetate and the purification of 

the resul tilJg potassi\lll penicillin a b.t washing vi th b\lt11 alcohol 

and acetone and finally ~ing the product in vacwJD• 

.l Power stoppage lasting as long as ~hours, during which the 

em81'8enCV diesel generator -10u14 mt be commissioned ruined one 

l&l'Se production batch M1"118Zked tor the recover¥ process. This 

high lights the need to ensure uninterruptect power 8UPP~ to the 

t ermentation unit. 

The femetation coU\d not be oarried out in )) litre tementora 

due to the noJ1&V811abilit7 of i1190rted raw mate't"iel•t despite efforts 

aaade to procure them intime. 
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botll 
It is grati.f',ying to note that/the a:i~biologi.sts haTe -.terecl 

'\he tealmology tor the femantaUon procesa ri.thi.n_a relatiTe"b' 

llbon period. Further tmPnins of 1ihe microbiologiata in the 

PtDialllia tenentation tor a period of six months in a oo~ 

cl.al plant abroad is st1'0llS17 reco•ended to imp:io'ft their sld.lla. 
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Co:JWissic;iing of a 150 litre femc.-itor 

~ indicated in Chapter IV, DCPT t;ot one ~50 litre stainless 

:::"!i~el :f's...-.ooentor fabricated locall;r 'b-J o=-..nnibalizing one 

obsolete stainlesr, steel storage t.:nk. ITovever1 this f'e1'11ler.:~er 

h::.d yet "° be :properly aligned and testec1. The 11-ido Consul t::nt . 
-;;ie:refo:-e1 got the :fenaen'\er aligneC. pro::_>erly. The aec:hanical. 

sd o~ ~e agitator vas checked and neces~ adjustments ve-.-e 

oade. !r:le :fementer vas then sUbjected. to eydraulic test (the 

jr..c!:et as veil as the bod;y) and was f'o~ to be in order. !!DYevor, 

slight :etormation occU?Ted in the jacket, which highUghted the 

need t.o adjust the respective 9af et.1 ~ vcs to avoid 8Z1T h.2.z=.rilo 

.:.~ "±.e sterilization pmcess. 'ihe ~justment vas carried. out. 

Cn the :ompletion of the mechani~ cligm;lent and mechanical. testirg, 

-;~e f e:r=entor •as coami.ssioned. At !irct it vas D1l1 Vi th vater. 

&aples •ere dravn duri.ng the course o'! the operatior. for 6 hours 

<:nd these ve:-e tested for sterili V. Since compressed air eC. st~ 

::e::-e no~ available round the clocl:, t!!e test vas discontinue!. ifo::t, 

the fer-enter vas run on a dilute nutrient medim containiJ16 o. 25 

:;iercent of so;;-bean flour and 0.1 percent of ;yeast. 

:::i t!iis case also, the sampl~s vere dr"o-'UD in the course of 6 hours 

<:nd the test ;;as discontinued due to the reasons mentioned above. 

::n bot?:. the above cases, the samplen re:iained sterile. To tlls 

e:::tent, it C2Il be stated that the :f.'e.~ter is in an operatio?l2l 

cond:i tic:i for taking up pro due ti.on runs. ik>vever, prior to ~s, 

it i:; necessa.J."3' to run the :ter-...entor for about 72 hours Vi t!l conti

:l:JOUS S".J?P~ o! air, steaa, a:nd ~ t::.tion to esteblish the sterili t,y 

'Je:rone. ::oubt. 

~ ~a.sized in Chapter IV, it is e~sential to have a cont.iJ:wua 

;::id uni:lterrupted su:ppl.J" o:f power, ci.r end steam throl.ghout t.b.e 

:::' ertlcnta:~ion pllOces'~' to sat esuard sterili v and optimum f e..-::ent<ltion 

7.:1.e e.bove tests also highlighted the ncod for Practical trai.r.illt; in 

::. oo~e::-cial pl::.nt abroad for six c:ionths of at least one person, 

~::io trill supervise the fermentation or>c=~tions. 
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Processing of agro-basc<l ':1::'0C:ucts for use in fermentation 

J.s discussed in Cb.apter IV, :.eve:--~ ag:ro-based products are 

ca.nil.able in _,anma.r, sooc ~ 1"hl.ch have a potential :tor Use 

in the :tementati.on,process. I!ovever1 such pmduots have to 

be pmcessed further and 811a'luatec1 in 'J;he pilot plant :tor 

establiahil:rg their sui:tabili'f\)". In this connection, an etf'ort 

vas Mele b,r the llnido Consul tmt to transter technology :tor the 

preparation of starch 2Jld com steep liquo1· :tma the local maize. 

.l bii.e't description of "the :;>rocess is gi Veil below I 

i kg or local aize was steeped in water at .50•c in the course of 

ten dqa, ll!&intaining a level o! 100 P.P.M o:t S14phur dioxide • ... 
B.r then the -.ize/slightly swllen am so:tt. The soaked maize 

vas separated :tma the water~ the latter was concentrated 

under ~uum to obtain com steep liq"LX>r ot a light colour. The 

maize was suspended in vate=- and crushed li8h~ passed t.b.mut;h e 

coarse sieve to separate t1e germs and husk. The resu1 ting sl:u:n7 

containing starch and gluten uas allowed to settle in a shallo':I 

tr;v-. ~e sq>ematant liquid containins gluten vaa drainecla The 

starch vas again aluriied. ':Ji~ uater and the pmcess vas repe&ted. 

till the starch was :tree !ro:::i the Bl utan. The starch was iinalq 

dried in a ilot air oven. The rooove17 of' starcil was 52 percent. 

The oom steep liquor end starch obtained need to be evaluated in 

the pilot plant :toi: their su:i. tcl>i.li v in the :tarmantation pmcess 

in place ot the imported ~terials. 

?lormal.17 ~d1'id com is used tor the manutacture ot starch and 

com steep liquor. JCrezu:ia mize appears rather hard :tor this 

purpose. 
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PC':'&lTUL ~R '!HE UTIJJU'l'IOH C:? ~~n.A:m> Pll)IA.:'CTS 

Ili 'illE Fmm!TATIOB PROCBSS - IL'OR'l' SIBSTI'l'OTIOli 

.ls dosc:iased oa secti9D IV .10. 1. 3e 3, luge quanti ti~s of 

agrobased rav mate_...iols ~c available in ~~ and th.EU 

have.. a potential for their utilization in the fementation 

pl.'OcesBt in plaoe of im;>orted rav ma"terial.s. ~e need for 

oarJ7ing out development vorlt and evaluation in 1ihe pilot 

plant to establish. their sui. te.bili V was 11leo ~am sed. 

In this conn~on1 the sources of SOiie of the raw •terial.s 

were identified, places visited and discussions ilere held 

vi.th the concemed. The following is a Se•u:r ot such 

discussions. 

Cotton Seed Cake 

Pl.'Ocessed Cotton Seed meal is an important rav 2terial used 

in the fermentation pl.'Occos for Penicillin Pl.'Oduction. It is 

known mder trade ~s ::niQ as ' Phana Kedia '• In t!iis 

connection a cotton ei nn; ng and oil erlraation plant at 

J(yj.nt1iha1 located 00 l::iloceters f10m Jlandal q vaa v:i.si ted. 

1his f acto:ey- which was established in 1986, is ~er the 

adJll:iDistrati ve contl.'01 of the Textile Coiporation of the 

MinistJ:r of llo.I Induat:ey. !l!J.e ginn;ng mill handles about 

90 metric tons of cotton gmwn in the neigbhoumood per Yf!!//a 

and delivers to the cotton Textile mills. The tacto17 al:JO 

purchases cotton seed froc the ne:ighbourbood. 

In the oil extraction plcnt, the seed is passed through col:! 

10llers and husk is suaked out. The kernels are then cooke~ 

in steam in four staces enc! t.b.e temperature reaches around 

2(,0·1. !l!J.e cooked ~ter.Lcl is pushed through a screw q>eller. 

The oil is passed ~~ a filter press, neut:'Uized, cent=ifq:ed 

and sent out for deodourizil\l• 'l!he oil cake, vhich contci.!l:i le::s 

than 5-6 percent or oil is e~rted mainly to Belgium, i'cda.-r.l 

Republic of Gel'lllaJV and .J°C!!>aD.• !l!J.e faoto17 can handle 'y:J t::ls 

ot seed per dq • 'nle present out put is around 2,oor tons per ye;:;r • 

.1 2 le& sample of cotton ceed cake vaa obtained. 
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P::-io::- !o -:=~c evaluation in the pilot pl~t, i ! i::; necesscuy to 

retl~e !::.c oil content to below 1 percent .:nc.: inactivate gossi

pol, w'...:iC.:: is tone. 

Y&P.at, Ci.~!illers solubles and barlq 

To ~o::-e the possibili V of obhinjng y~t <?nd distillers 

solcl>le:J1 :!andalq Beer :taoto17 was Tisi ted. This facto17 is 

Ullfe:- t:le adari m strati ve oontiol ot 1ihe J'oOd Stutt Industl7 ot 

1ib.e :.1nis-;::::r of Io.I Indust17 and has been estcl>lished over 

100 j~s ~""O· This factor;, produces, Beer, :aun, 3ranc\Y, Dr;y 

Gin :.nd 3,,,_--er• s 7east• It produces anm:uel lJ 7001000 dozen bottles 

oz beer o~ 24 olZlces each and 911.Pl07s 36o persons. This iatilte 

onl,7 f ::..c-';.o-::J ot its type in _.anmar and uses mlasses as the main 

r.?.V ::i::.tc::ial. It imports hopSc Iow th-v are eruuatu.g local~ 

g:roo:i ho:;:.s 2lld barlq. J.t preset the still residue is clrained. 

.l ~le o~ local barl.e- •as obtained. 

B~l-:v :!.::: -:0 be evaluated at DCJ>T for the S,i)Orul.ation ot 1'. Cbry

sogennn s-;=a;in. The possibilit;r of obtmmne yeast and disfillers 

solcl>les !:!as to. be further aplored Vith !JPI and !i>ndalq :Beer 

Yi th a vie-;; to i.nvesti.gate the poBSibili V o! using palJ:lsugar 

~ and sugar in place ot cane sugar anc. ill,i>Orted glucose, 

Tau::Jbzin located 23 kilometers 8Jl'fI3 fiom Pac;en vcs v.i.ai ted. 

In 'fib.li::vi:lage1 ft> percent of the houaebol:ds independentl.1 

prepare :?::l!l sugar f1011 the palm juice obtained in the 

nei~boU::::.od. There are 10 ,COO sudl uni t:J in thi3 village. 

The piooeca used is rather primitive and coc,rises evaporation 

in 4 stace:; in opan alumini\D pans on open fi::-c 1 to form a thick 

~t li:.:ic!J. is made into sugar balls each oz 2 Ce."ltimeters in 

di.2.Deter. ?resh juice is tapped twice 2 a:;, !roe the palm trees 

and evapo::-2ted forthwith to avoid t ermenta.tio:i. ~e seaaon lasts 

:troo ?eb:."'.:ary to .&.ugust each year. The output o! sugar balls is 

ia cbout i7 q per palm tree per season. T'.:lc houoebold sells 

cuca- ti.~ ~e rate or k 8 per kg ti. the loca.1 distributor. 



Sul.Pl•• ot pa1a ~ar aDcl qrup vere oolleoted tor 'Uae 

e'ftlmti.on. at l>CP!. 

Somll ... 

Yi th a W.• 1ID uplon the po•ibili V ot eeauriDg 1i1ae 

auppli• and ..al•t!t •• quall v ~ loig)na, .. ..,.. 

..a:t.alna1. pl.mt tam looatea 21 Jcilo•tera ..,,, froa 

Vandal• - natect. !bi.a :tam is under the 'M)aini

sbatiTe GDDUol ot ltrw Pha:maceuti.oal Wri• ~ 

the llbll.atl:r :lo.I o:t ID4ua~. \'his tam ia 11Pnm4 OTer 

an. ar. ot 54'> heotane llDd. was started in 197J. autor 
is grog in m area o:t lfJ hectares and is the -.in amp. 

Other ..aialnel pl.mte polrll inc1.Ude Jleniba all4 ~ 

Borghm ia al'O'llD in. m area ot 6 hectares aDcl ia ueecl aa 

cattle :t..a. Other 01'0J>• in.elude sqgar oane ua le••· 
.About 35 Jrg.. o:t men1ihol oil are obhi »eel per one hec:r\&re. 

lorghua_ is m i.lli»rlmt ft1f •te:ci.al uaec1 in. 1he :temmtati.on. 

pmoeaa. It ia &leo 1lllecl tor the B.Porulation. of 1. Clbl:rac>
gSl\lll. lozg1111a is w:idaq grovn in the netgbowmoocl. 

J. -.I• of lorgb11a vu oollected tor the naluati.cm at JXI'!. 
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'!lat drm4 - 8upp1T !ffle?jo 

A nd• ot ~ter III. J. nlaUDg to 1ihe Pbam oeutio&l 

· •I'•• dor ldP UMlt• the ar1 tioal situation in l(r--.r Vi th 

read to the 811pp1J ot Phrz oeutioala T.i.a a ft.a tlae w4 ~111. 

(ar. '-bl• m.10 and nr-.11). ~ the auppq of naw.
oeuti.mla 11mngh cl.laeati.o procluoti.on and "'ttiaial 1.Jt>ori• 

:falla mah aborl ot 1he cl 1rn1. leaDnd, the looal 81Wliea 

bue4 OD the il:lpori of ~ 8CUY8 Ugredie'ta atarled 

a ·domard trslci hoz 198~83 ommU Dd cleoljne4 ~ ill 

1987 /81 d11e to no~iliV of nquirecl tonip unhuge. 

8lnoe then is no local pivclUotioll ot tammtation 'buecl llO'tive 

i.lligndieta requ:irecl tor Pb•=•oeulioalst 1he cio.e.rtic llUPP13' 
fi\10tuatu vida'q dap•di"C OD 'the 'ftCU'iea Of fofti&D amlu1ng9 

...Ualdli:\f. .&a !bameoeulio-1.• oouti. tlne an wmtial 

ao_,c1i v to=- the population next onl.7 ill illporiallDe to tooc:t, it 

i• DMH•~ to aasure aozurtat allll oontinmua SUB17 ot the _... 

hrtihR aore llPI haa o.naiD iuWled. oapaai v tor 1ihe pi"OdUoti.oD 

~ ph•z-oeulioals and Oil aoooud ~ DOD aa.ila'bili V of adoqua'te 

-• ot tonlgn anbuge, the -1• in 1~/89 clPincDed. zesultillg 

in 1o1f utili•ti.cm at oapaalv Ti• 29 paomt (at • .u.nex III-26). 

Jaae to J*10i v of tore:IBD aahns•1 llDTe ot the state -eenalea 

maa1l u ClllD 1114 888 wen malal.e to ill.PO~ or 1hamaceUtioala at 

all c1u:r1nl reoct 7..n. · !he n.al. tiJg 'ftOUUZ in the ottial.al ~ 

ot phu-Otlllfii-1• bu ... ~ 'bes·:tJ.lled 'b,r noaipt• 'tmolgh 

illcal chumel •· !hi.• ill 1 t• tum po- aerJ.ou. pnlal.... l'intt 

80 .. ot 1he al.ale haft ~ to ... t their 118c11oal neecls 

t1uvugh hrcbaaea OD ... panl.W ..s..t, attc ~ aDrbi tam 

prioe• leconcl, the illc•l aappli•• po• aeriou. h-.1 th hua:rclt 
8illOe 1bere is DO looal q.U'Q' ODDt:l'Dl OD..- llUPPli• llDcl tbcr 
ou u well be sublltandaTd, take or ti.lie mpinc1. !he picture looka 

'bl-1t wh40l one oonaiden the 41 nd pnjeotion tor 1~• 
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in iihe year 2,CX>O ~ "the ~ gap that ~ arise beween 

the dmand and aotu&l •'4'J>li• (ext Table III-11). 3'IDh a 

gap oan 01117 'be filled b.r injeotlng massive doeea o~ foreign 

eri•nge at tile ellP-.. ~ other Sectors or ill~al reoeip~a. 

J'urther, a oom'b;r ou ill attord. to depend ctize.q on iaporta 

tor ...- a Maeti.al it.a i ... phanlaceuti.oa.la. 

.\n anaqai• of the abow'e ai tuati.on high li&h:ts the uiget D8K to 

set up mall aoale pncblotioD of f ementation 1-aed. pha:maoeutical 

aoti. Te Ulredi•te nquirecJ. to -t the production need.a of at 

least soae 91111eDtial phemaceuticala. 

!reclmioal feuibili'\T of 8-1.l Soale Prosiuciiion 

'!he deYelop11et w:rk oarr.ied out 'b,r the f ementauon departaent 

ot the JJ.fYelopmmt emu. ~or lhamaceuti.oal fitdmologr ill the 

areas Id ieolation of lli~bial cul ture.1 strain illprove11Ct, 

studies on atrwptomraiD end Pmicillin l!J:ocblotion, inclutrial 

~ aM. illport subati. tution has bean revi .. ed in clapth iJl 

Chapters IT .n4 T. '!be Ctlltre has &1.ao quali.ti.ed. lli.crobiologi.ats, 

tealmologi•tet m.mn. and tlWineerrlt senral of th• trained 

abroad in the f.-.tation fielcl. B.idest the Centre haa •ell 

equipped lli01'0'biologi0&1. and Clh-1.oal laboratoJ:ies and. tn.ined 

atatt. Purtller •n the C.tre has .,.. equipant ill the ferlleD

tation ~tt which lle8U to be nrengtheo..?d J ha• •ell 

equipped fozml.ation U,pazimmt end utili 'liea. Aa 'then ie neecl 

to oan:rom add.i tional cleYelopmct w:z:k in the areu aenUoned 
I 

above, nm•9Nlationa were mcle 'b,r the tia.i.do aperi ill Cbapter IV 

vi.th a Tiew to &n"ive at •....,ngtul ooncluaiona faoilitati.Dg 

turther Scale up •me 'ftle reooueadationa parlaia to WDs incl.lr 

ding Uai.niDg 11bich aoul.4 'be oarried out Vithia1 tlae oapab6lities 

ot DCPT u •ell u outside. Atier implemen"tation of 'the above 

reoomemtatiou1 weasaz:r Weal base v.ill be &'ftilable to 

tnke up aa.11 Scale Pmcluotion of f~tation baaed. pbe1"18oeub.oal• 

llDonomio f'eallibiliV of 111!11 Scale Production 

llhen once the lleecl tor looal p:rotluction beooiaes illper&''1Y•t then 

the question na1urall,J ari. .. aa to the eoonomioal~ r .. oble level 

o! Proctvotioxi. fbia would obrio\181¥ depend OD the matins deaumd 
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azid t.l:a demani P1'0jeoti.on 1:f 1io the 7ear 2,000. J. perusal c4 

Table Ill~ 11 presenting d:1mnd fi&una reTeals that the req~ 

aentlof feNeD~tion 'baeecl ph..,...,oemtoa.la projected tor the . 
7ea:r 2,000 are still below th.a mni•• econollioal Bise. J'or 

eD11,Ple1 1lhe mm•• eGODDllio.:l ld.se tor mpiaillin baaed on 

claa troa a 'f;nd.cal 48Telopillg ~lm~ ia 35 tons per 7ear, 1bat 

tor PeioilliD 122.5 tou per 7..z and tor te'hacvoline1 it 1110zka 

• om 1io ;o tons per 7ea. I.a caillat these mm-. eoonoaoal 

l•el.Bt the il:lporia b,r llPl clmiJC 'the period 1986/87 to 1988/8') 

ad pend hojecti.oD &re &a followa I 

!able m-1 Co!!p!ri.llion of aotua1. imports of antibiotics 

in 'b1iUt )r BPI 1'1.a a 'll.1 the nweoti.D .; ni •• eaomlli.cal 

tises and d na. 
~· Prochot !e?rie 'br BPI toy Jfini-w 

Projeotion .19M/87 1987/88 1988/89 b:nomi.o.:l 

2,000 
"toDa 

1. )Jlpi.cillin 10e66 

2. 2cio:i11jn 21e72 

). Tetracvcli.ne11.47 

1.40 1.00 

2.25 Dil 

).3> 0.80 

Sise 
1iou 

3.50 35-00 

2.$ 122.50 

2.53 50.00 

It 0811 be 8U1'11iaed troa !able YII-1 tba1i luge Scale oo•81'Gial 

p1'0ducti.on in 11ranm.r .... meooDOll:ioal iD the oase ot MpiaUliD, 

PlllicilliD and !etraqroline Wet• into accomt 89'8111ihe1mjectecl 

clemand in the 7ear 2,ooou tile nqui:nmeta ot these antibioti.oa 

dODOt lend UuimaelT• 1io eoonomr ot loale. As regards ltnpto•ab:lt 

tile f'uture tread ill •--.r ia to ti.aource its ma:iD uae in 9 tr.t
aent in pz:tereaoe to ritampial.D aDd ohemthenpeut.io ch'ul .. 

• 1DlllXJ
1 

lleporl on Drl.w• t1'0• the BdiOml Drlg liat vbioh beoauae 

ot their easCtiaUV aoul.d be pmcluoecl 1D the Developi.Jlg 

Countri .. 1 DJ/WJ. 267/5, 1978. 
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•eecl Uld .Justifioation tor a l'e1111eDtati.on Pilot Plant 

'lo create a technical bas• to oargom uvelop!et lllD:dt 

and •undertake &aa.11 Soale /lame Saale PmpUon 

ID Ti• ot the cri:lioal llituati.on ld:th reapdto the ~ 

ot :pb•=noeutioala in JCrw 'Via a ua the cl~ .. diacassecl 

in the preri.ous aeotiona1 1 t is desirable 'that neoesa~ measures 

are "*- earq to ... towards local pmmotioa OD a amau Scale 

'Iii th a n• to -attain ao• degree of ~ mttiai41lqf in thia 

utal Sector and to aname continuous &uppq of oeriain essential 

phanuiceuticala. ID this OODZleotion1 the ti~ 819,P baa alre&cV" 

bem taken vi. th the establi ab.me..?tt ot :DCP'f in 1982. BeooDDendationa 
I 

tor turthar llO.Jk and training are containecl in Cb.apter rv .. 

Aa ~ pointed om, the mating faaili:liea are mre iD the 

nature of labo:ratoJ;r Saale set up llllcl it ia tharetore1 Deeeasal7 

. to eatabliah a tun fiedgecl pilot plant to create &cleqvate tealmical 

ban to UDdertake Small Saale pmcluction. 9le d9Yelop11a:1t 11t>rk 

oarried ou1. in such apllot plant vi.11 leacl. to ·a=i ngful :results 

to \Dleriake Saale ql.W>lic. 

to t&c:Ui tate pmoti.oaJ. trpign 

Die SMll Soa'le produotion iDteralia requires t:ra:l..necl statt. 'l9le 

Centre haa well ql.8litied Scientistst tealmoloeiata and engineers 

1nn thtV need. pmotical training to UDdertake SIP&ll Scaltt production. 

Aa &1.reaq Pointed. out, it ia al.moat impossible to obtain suah 

paoti.osl tmtn?ng in luge Saale COlllle1'ci&1. plat11 abmacl tor 

ohioua reaaona.• Foreip training vill ilnDlTe foreip emhanee 

and vill &1.ao lim:t the llllll>er of tnineea. ~pilot plant will, 

therefore, ofter .tacilitiea tor tratmng a lager DUllber o.t persona 

at ditterent leY81.a with •Tilga in foreign -ah•DB•• 

111> naluate indiBenoua nv •terial.1 for i!port mbati tution 
!l!ld uport 

.la &1.reaq cliaauaaed in Claa,pter IV.10.1.J.J., Mjor raw material.a 

needecl for the p~dUotl.on of :tenantation baaed pbamaa.micala 

are ..,-obued and these i.Dal:ude Sa7bean, X&ize, lo1'8hum, Sta.rah, 

gl'Oundm.R 'and cotton Seed oakea, Sugar and Yesetable oila and theae 
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the 
are &'T&il.able in -umar iD luge quanti Uea. Based onjStudr 

in ca& Vldaal developing Counti:r, the rav materials in the 

oaae ot Paniaillin p:romcti.on account 'for 42 percent of the 

oost of p1'Dclucti.on9 out ot whiah about 23 pe:rcellt is contr.l.-

* · butecl b,r llB1'0 baaed p:mdUot• Sillil~ in the cue of tetra-

qyol.ine the 0Dn'98P0ndiag flpre& are 58 and 53 puoent nspeot

ive'.17. la u- of 'this, 1ihe looal agro baaed p:mduota are 

potcti.&1. lources tor illpo:ri 111bati. tulion faaili W*ng econoaio 

teui.biliV and aaT.Lngs in foreip cMangee Aa pointed out 

earlier, the looal lll1'0 b&Hd ps.;llat81'iala have to be pm oessed 

for their lllit.Mli v in the f ermentaUon pmoeaa and evaluated 

in the pilot plant. Afie .-tabliahing the sultabiliV of the 

Seml-p1'0ceBBed egrobaaed 1'B1' matmala, the latter can also be 

uporlecl to i.DdLlstrialiHd Countries to obtain aaled nl:ue and eam 

fore:i8D ~·••• 

P1'0dUotion of Slllall quantities of temmtation P1'0ducta 

to azpport ind:igenous inchlstq - import sibsti tutton a 

The development wo:dt oarl'!lecl om 'Iv DCP'l in the field of industrial 

emames Viz. .&lvloglucoaidase and g].utamio aaid deoazboJ11laae 

has been described iD Cbapter IV.7.5. These~· have to be 

evaluated in the looal oo--*lal factories, tor wb:ich sizeable 

quantities have to be procluoecl. Thi.a could be clone in the pmposed 

Pilot plant. la the context of OU1T8llt induatrial p:mduotl.on neec1a 

in 1tranmar1 the annual requirements of such cqmes are not too 

laige and it abould be possible to meet the mire d•rd of the 

Count~ thmvgh Pilot PlaDt pmduotl.on usiJJg 1.ndicenoua rav material.a. 

Pmd,aption ot Small quanti. ti• of pha;maoeutioa11 to aupport 

; n01£apPUI deyelop!tpt wo1'k !Del investisatio:u b;r other 

iDJti tutions or Mmciea 

J.s disaussed in Chapter III. J.1. 21 the tmD " --.u •••ential 

Dr&gs Pmjeot " under implementation requirn a.all q\18Dtities 

of Specifio phamaceutto&ls for asaeae;iJ:lg the total 41'\W require

caenta in selected tovnehipa and these ooul.d be llade afti.lable 

th1'0\gh pilot plant p1'0duotion. 8imila.r is the oaee vi th other 

investigation• 

* ONI:oo, Ibid, 1978 
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To P:roduce Sll&ll quanti ti.es or phanaoeuticala to 11eet 

total nati.onal need.a in a llJ!ealfiO area 

.ls h1sh l:iPted dur.iJtg the diaouuiona 'Iii.th lJBICJP, one Iii.Ilion 

5 graa 'tubes of '!enaqcl.ine ointment are required mmual~ to 

•Ht the eti.re needs of the Co\Dlt~ 1o cure a parlicular f!/38 

ailment. l'or this purpose, UBICIP aupplied 1o .BPI illpOrted 

T8 traqoline and pacldng material.. Such a liaiied produotion 

requires ~ kg. ot !!etraqraline per ~-.r and it abould be 

possible to pmcluce this Small quanti 1\Y in the Pilot plant to 

aeet the total demand ot !VaDlllU"• DI.ere are several such cases 

in llbich pilot plant pivdUction could meet the total needs of the 

Count~. 

l!aluation and Adaptation d i.!tported. ~logr 

Wore acquiring imported Techmlogy, it has to be enluateL 

Such an tnaluation can be oa.rr.ied out in a pilot plant and this 

Will a.,id the purchase of technologies, which vq not p1'0Ve 

usetul later. Similarl.Y, '\ihe imported tecbnoloa has to be 

adapted to the local envi1'0nment in the Pilot plant before it. 

can be utilized in regular p1'0duction at a future date. Adaptation 

in a pilot plant is less e~ensive than aperimentUg in a la.ige 

scale Pmduction :tactoz:r. 

for 
PotentiaJ/meetiIJ,g the present and projected demend in 21000 of 

certain fermentation based phanaaceuticala 

Uter establishimg the technical base, training the required 

personnel, identi.1:,,ing local sources of raw materials ai'ter 

due evaluation and acquiring the necesaaz:r tecbnoloa, the pilot 

plant would be in a posi. tion to meet the total needs of ~amna.r 

of cerlain f81'11lentation baaed pharmaceuticals. 'l!bia aspect Will 

be elaborated subsequently under TechDolOQ'. 

PRILIJCillm DISIGll OF J.. i'mMBn'ATIOll PIIOT PLAIT BASED Oil imwm, 
womc OF DGPT JI)) AS.'i!S&DT QF TIXmRIOAL ill> mo:mxxc i'EASIJJIL!'l'! 

OF SIU.LL SCALE P.B0Jl1C'l'ION 

The design features ot the Fermentation Pilot Plant are dis'Jl.lsood 
below a 
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fl':'CTIO~S Of THE ?ILOT PLA!'.T 

:Cc mam funcuoos of the Fermentation ?ilot plant ila1.·e oeen disc~ c:ari:er m C:.:ipier VIL..!.!. 

ander :ieed and justificatic .. • and thc=se are listed below: 

(i) To create a technical base to carry out development work and to undertake Small Sale!/ 

Large Scale production. 

(ii) To facilitate practical training. 

(iii) To evaluate indigenous aw materials for import substitution and export. 

(iv) To produce small quantities of fenoeobltioo products to support indigenous industry I 

import :.-ubstitucion. 

M To produce small quantities of pbarmaceutic:ds to :iUpport devclopak!nt work and 

investigations by other institutions or 11gencies. 

(vi) To produce small quantities of pbarmaceuticals to meet total national needs in a specific 

area. 

(vii) To evaluate and adapt import.:d technology. 

(viii) To have porential for meeting the present and projected demand in 2,000 of certain 

fermentation based pbarmaceuticals. 

(i:x) Service to ocher institutions 

ID addition to above, the Pilot Plant would be in a position to provide service to other 

iostitutioasto carry out experiments, development work, training, small scale production 

etc. This will interali_! promoce the development of the other institutions and save foreign 

exchange needed to obtain such services abroad. 

VUl.2 CAPACITY (PRODUCTION) 

Before proceeding to assess the production capacity of the pilot plant, it is appropriate at this stage to 

review briefly the process of production, oo which the design is based. Typical flow sheets for production 

of Penicillin, Sodium Penicillin (sterile) and Ampicillia are presented in Figures VIII. I. I, VIIl.1.2 and 

VDII. 3 respectively. 
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A brier ~?'JOO of tbe !JCOdua..'oo oroc:ews for Pemailm. Sodium ?eai~Jlm cs:eril~i a:id ..... mp1ci.llia 

is given Ddow. 

A. Penicillin ·a- or ·v· Nop-Sterile Bult 

Pcaic:illin producing master culhlre is presa ved with necessary care.. Lyopbills are pttpared aac1 

tested on shake flaslc for productivity wl Slaility. IDoculum is prepmed wl bUSfened to sterik 

production media ill a lank. The seed is grown under optimum ccoditioas of temperature, air 

flow, pressme wl ~ 1b.s seed is cbectecl at rqular iDrervals ud bUSicmd to sterile 

inedium beld ill bmmfor1seed volume 10~ ro i2S ot fermmlor volume). The fermeuwioa 

is ~ out under' opcimDm CODditioas of remperatuR. air flow. t.r:k pressure. Le\-eis of (I) 

D.O, (2) Ammonia iatroam. (3) pH. (4) Cadlobydrues. {S) plCked cell volume 11 .. maiallined 

by regulatinr extra additions. '') Sugar. (b) PAA. (c) Ammonia. Urea wl (cf) oil. The 

fermeolllion is fennina•ed wben produclivity is muiman and faltered via rocary vacuum filter. 

Tbe 6lraed broda. solveat (Butyl acccate). welting and coaplating agent. are fed into counter

cunent UlraefOr'. Tbe product layer (rich acccate) is collected. treated with pocassium carbonate 

solution and cocriauously extracfed. 1be spmt solVCDl from above two SlepS is seor for recycling, 

after recovery or direcdy after a cmslic wash. 1be pocassium carboaale exuact is disrilled in 

preseacc of batlDOI ueocropically till slurry forms. Tbe sluny is faltered in a closed super filter. 

wasbecf with butaaol, -=etolle and dried iD a pMdle dryer. 1be dried peaicillia 'G' or 'V' DOD· 

sreriJe bulk is plCked into sui&able rm«ainers weiabecf. labelled and sampled. 

B. Sodjum Penicillin Sterile Bulk 

Potmium penicillin is diaolved iD distilled water. filrered and fed into a resin column coat.1inin1 

catioaic: Jain to n=place sodium ioa wilb pocusiam ioa. 1be sodium salt solution is filtered 

lbroup clarity srade wl lleriliry pade filters and coUecred iD • lferile bafCb dislillatioa still iD 

lferile area. 1be t.tcb is aaocropic:ally distilled with bucaaol lill sood sluny forms. Tbe sluny 

is filtered. wubed and dried in a lferile double coae vacuum filler'. The dried powder is milled 

under sterile coadirions ud pecked into sterile canisrers and scaled. The samples arc cbeclced for 
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C. Ampicillia Trihvdrare Noo-stenle Bulk 

1st Step - 6 APA Production 

PocassiWD peaici11in 'G' or ·v· is taken as starting material depending on die specificity of 

penicilliD acylase eazymc (immobili2ed) aamre. The peaicillin solution is lillettd ar:d pumped into 

6-APA ractor' coahlining immobiliad eazymc (above lbe ractor bottom rete:ltioa screen). Tbe 

pH md temperaaare are COlltiDuP.::ly t.ilOllitoced. The alkali n«emry co maintain pH is filtered 

through fine filter md bekL After ~ raction, Ille filtrare f:om racroc as uamferred into 

aystalliac through anocber tilter. Required quutity of solvent and acid are added. Tbe 6-APA 

slurry is filtered. 'MSbed and ~ in vacuum dryer. milled. packed and sampled. 

lnd Step - Ampicillin Production 

The Ampicillin ractor is amde boae dry. Required Solven:. Chemicals, 6-APA are ldded. Tbe 

ractioa is monitored at various rcmperarure levels widi Ille Mklitioo of additional c:bemic:als such 

as D (-) alpba phenyl glycyl bydrocbloride. When Ille raclion is complete Ille reaction mass is 

traasfemd into cbilled, filtered dist/DM warer. The product, aqueous :&yer is filtered duough 

primary and finnilrers. precipicared with filtered albli. ceotrifuged washed and dried. The dried 

crysW5 are milled md pecked into suitable containers. The product sample is analyzed for all 

specific:atioas as per relevlat pbanDlcopoeial standards. 
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'Bl• requinMDta of other :rementation produo'ta are tor 'below 

wini•i• eaomlli.cal Ilise (c:r. Table III-11) 

Banns ruled om the economic teaat.biliv ot oomerci&l Proclucti.on, 

the need tor a.ll. Soale Pilot pl.mt prod.Uotion ad ita eoollOllic 

teuibiliV b.aTe to be ezwinecl. 

At ihia jmlotur.1 1 t is pertiamt to take a look at Ule global 

pb•JWoeu\ioal -.zke't scenario. :DJe to the inbod.uctioD ot high 

pelcliDg aiam'bial. culture straiDa ad acl't'aDcea in q:ineedllg 

11114 tedmc>loert lage scale oo~ production ot t_...tauon 

baaed pbu9aceuti.cal aotiTe illgredicta bemme eoonoaioalll' 

tee8'ible in the iDa.urh-ialised. Countries dDe to reductioll in 

pro"1cti.on ooata. Such an ad.TaD'Mse 1lill not 'be awil~e in the 

oue ot a.au Saale Pilot plant pocluetion in the ab.-oe ot eoono111 

ot Scale. It is, 1illeretore1 o"bri.cn• Ulat 8llall Scale proclucti.oD 

is being considered. on aooomt ot other important facto:ra 'Inn not 

priwri17 on the basis at eoonollio teasibiliv. Pmtller •re1 1ihe 

prioe at 11biah a part;ioul.ar ~Uaal actiTe iJ:grediait can 

'be purcbuecl on 1ille intematiOJlaJ -.Ket at a giT• ti.me _, a 

ginn CountJ:r clD• not~ retleot its coat ot prodllOti.on 

lllld the price can "fm:r' for the .... procblot for ODmtJ:r to Co~ 

ad troa uae to ti.lie cl1le to intezpl4- ot 11&1icet toroee. '!he 

quution ot p:rioea ot ch'ugs has bee «""" necJ. in great depth b.r 
Uni.do anc1 cliacn.e4 at l~ in the Un:ido ~ti.cal 

conaul. taUona troa Uae to tiae. J'or eD11Ple1 '\he price ot Beserpine 

mmztaotur.4 _, the .... Co111,P81V' mncl of the ... quali v was 

purohaae4 in a gi.Tc period _, clittenat Co'Ullt:ri .. ucl the prices 

nnced in ihe ra'tio of 1 a 119 ID it is p:ractioa.117 im,po•i'ble to 

find out 11b.at the actual Coat ot Beae1'piDe iD queslion could. have 

beta. aaah 1 ... , a 4-elopizg CO'Ullti:J" With 8mall Soale procluo'5ion 

and. interior t.ohnoloc:r ahould not judge the eoollic feui'biliV of 

its own p1'0"1o1ilon on the 'basis ot the lowest price ot a partiClllar 

pb•maoe&timl aot1Te izgredi•t at whiah it cu purobue on the 

intematioul ..S.t at a Ii Tell U... tis leads ua to the 

ciueation ot need and. ~ication tor a Small Scale Pilot Plant. 
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As alreaq pointed out, technology pl.qa pemapa the moat. 

aruci.al 1'0le in 1he tei-..itati.on indua°b:r• In this t4tdmo

l.ogr 'Package are included. the microbial oul "ture straina aDC1 

mode of addition; ~ermenter desi~n and size operational 

parameters 8114 aon'boJ.91 recoT~ aDd puritioation pJ.'Ooe88e 

ihe level llDd ettioitllqf of tecbmloa iDt'l vence. the eoonomcal 

pertomanoe ot t.he inclua'b:r "to a lac• enent. In "fi• ~ 

1his, large sums are allooatecl. for reaeuch and devel~t. 

_. the en'tezpriaea in 1he iDdUstrialisecl Col.Dtr.i.99 "to deftlop 

9>pb:istioa"tea tenbmlo&r• !here are almc> .,.. Cbmpani.ea 

spec:ialisilg in deTelopiJg and aeJJ;JW tile COllplete tealmoloa 

package 1iO 1he i.Ddua'tl:r• Sor eTMPl• in 1he caae ot Penicillin, 

the culture nraine .... p1'0duDizg about 2,ocx> Units/~ in the 

:titti.es. Jrow it. is leant that illp1'0ftCl culture straina are 

&'ftilable in •• inclustrialized Cowitri• wi:th a producli Ti:tr 

or ~,000 Uni:ta/al i.e. 45 tilDea the pmcluoti.Tiv.ot the titti. ... 

One can i•ag.ine the v•..-ua ~on the cost at pmcluotion 

when 111>re ettioi•t 1;enlmol.ogr is uaecI. 8uah tealmologi. .. are 

rather aptDSi Te, u w.n be 8891 below 1 

S.ll. 

1. 

2. 

). 

4e 

Table Ull-2· !8?phiatioa!ec\ teolmolociea md their 

prim in the In!emftional argt 

Procluot Proclucti T.i~ hice ranee at 
1*hmlogr Paokas• ,u.a. Jlollara} 

Pcl.oillin 55,000 Unit.a/ml .JX> ,ooo to ~.ooo 

TetracvGlin• 258· /lit.re 3X> ,000 to «>'> ,ooo 
Bryth1'DJ/flc:ln 6c.flitre 3)0,000 

C"ephelomporin C: '&·/ll t.re 500,000 

Such t.eohnoloSi•• are purchaaed. 'b7 luge iDduat.rial ctezpri.-. 

Bmmpl es ot companies selling Tecbnoloo packages •~• Pu Laba 

Inc., Taiwan and J.C.P. Jlartin and .l.aeociat.ea, Channel Ialanda, 

u.JC. 
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.ls far &s the proposed Pilot pl.ant is concemed., t!lere are 

ao• lliarobi&l cul tu.re at.rai.na ~t DCP'r ma'tq acquired t:roa 

Meri.can ~e culture oolleoti.on and these atn:ills haft been 

developed decad• Co u can be seen :t:roa ~e beloY a 

~le VII,PJllicrobi.&1. cul tu.re .paiD! Pail.able 

at DCP'r 

~ Produat 

1. Ps:dci.llin 

2. Strei>W.V-oiD 
3. Cblonetrac;rcliDe 

4. Cb;rtetraqaline 

1955 
1944 
1948 
19(i0 

As ~ discuaeed in ..cti.on ~lt strain is onl.J' one 

part of teahmloSJ pacJrage and its pmductiftV camot be 

cleri.wd tuUr 11i1ibom the other paria. DCl"1' ci.:as not pouess 

the temmoloa to'r the abow strai.Jlae the au.1.Wr8 ll'traina 

aftilable llith :DC:PT, there'tore, are mre o:t m acaclei o interest, 

except :tor !eaic:illill, ill 1ihe caae or llbi.ah tedmoloa has bee11 

'tralulterrecl b.r the 1llilJO a.pert u clecribecl iD Cbspter v. 

In U81f of this, further clff,9lop1M11t woJ:k oan be oe.n:i.ed out 

'b;r DCJ»T utilisb:lg 1he Pellioillin oulture stn.:Ln and WbnolO&J• 

'l'heorati.cal Pri•'lial oapacd.V o:t the Pilot !lant 

to !Mt the hoJEecl clemncl of :t..-.itation byecl 

J'ha,maceutia&la 

!hf' design o:t the pilot pl.mt is &1.ao buecl on the aamption 

that it 0014.d ... t the C:O~-·· Pmjectecl total amma1 

r.equirer:lent up to 21000 o:t Pmicil.liDt 8Dc:l Jllpiclllin1 vhc the 

Pilot plent aoqul.rea lophiati.oated techmloa and operates 

continmsq round the 7ear, e:zcluai:veq for the produoti.on of 

Penicillin and Mpic:ill.iD. 8illilar ia the cue Vi th TetraA,\Yclin .. 

Thia aspect ia illuatratecl iD ~able VIII- 4 below a 
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Table VIll-4 Thep;tticl Potential. Production 

Cs>ac:i.t[ c4 the Pilot Plomt to meet the Projected 

d-mnd o'f Peaiaillin and @pi. cillin 

S.IJo. hodUoti. Ti V c4 
Peni.aillin 

(.A.!U!lt zield) 

ADnual PmclUcti.on •rmual Prodw:ti.on 
Capaci:t:,r of Potas&i.ua Capaciv ot 

Pmi.cillin G Al!picillin 

tm.ta/"1 i'ons Tona 

Jltemative .Al:~tiTe Jl:temative Jltemati.Ye 
• •• • •• I II I II 

1. a>pxJ 7.53 9.19 5-12 6.25 
2. . 35,000 1).18 16.08 8.97 10.94 
). 55,000 20,71 25-27 14-09 17.19 

• .A.l:temati.Te I 1 Pilot plant operation d\ll'ing the course of 

250 clqa per year lea'9ing 115 clqs tor maint.:umce, equi.pmmt 

chang• e'tc. 

.. JltematiTe II 1 Pilot plant operation dur.i.nC 'lib.e course of 

3>5 clqa per 7e11r allovlllg 3> clqs for annual aai.ntenance 

+ 1.47 Jrg c4 Potauiua Penic:illin G are required tor 1 kg c4 

Japi cil 1 in. 

The aboTe pmduction t1gurea are to be Ti•ecl in the contm:t 

of 1ib.e wed p:mjeO'tion for the yeez 2,CX>O of 21. 72 tons tor 

Pmic:d.llins and 10.66 tone tor ampicillin respecti.Te13'. The 

detailed wozkic for arr.i:Yil:g at the aboTe ospaal.ti.ea is 
tor 

preMllW in Amma lIIL-2. Similar Uta/Tetraqral:iDe 
an pre881te&\. in meres V!II.3 md. 4.. 

Ia it a Pilot Plant or Pmc\UCti.on Plant ? 

1lhen once oertaiD iiheoretioal possi'bili ti• for pmcluct:i.on 

oapaci.V exi.t aa cli80UHed in seotion VIII.4 aboTe1 the 

queaUon natuzal~ arJ.aee aa to vhethe 1ib.e propoMd writ 

ooneti tu'tea a Pilot nent &Dd. mt a p1"0d.uoti.on plant. The 

answer is .-pia&tical~ •Yea• tor the tolloviJll reuons 1 

11r.t, the ao-.zoc:lal plants iD the i.Dduatrialised. Countries 

h&Ye luge Soale p:rocluCti.on Capaci tie• and use Sophiaticatecl 

teclmoloCi•• for uample, the size of the feneator CapaaitJ 

in 1111111- caHe genenlly vnries !rom 80,ooo litres to ))0 9000 

li trea each, while optimum econol:lioal size is oons:idered to be 
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Bmad:q apeelring the process for the p:ioduction of fermentation 

baaed phamaceuticals and crihc p:ioducta comprtaea ho at.s• 
Vis. ( 1) l'ementation and (2) leoo~ SDcl }t11r'ilioati.on. In tile 

:tementation prooess, the tementer1 ~a stainl-. ateel 

reaato:r With unngemente tor ll!itation, oooliig, heati.Jlg aeration, , 
oontml ~ t.-,perature, pl[ eto. ia 1ille heart ot the pnoea. the 

tementatioa prooeaa ia aarrled out lllld.er uepti.c oondi tiona. .. 

9q,uip111Dt ll9ecl in 1ibia prooeaa ia •re or leas the .-. f'or cli:ttermt 

produot• lo the oapao:I V ot tJae pilot plant clapmda prl-ril7 on 

tile ct11paa:l.V ot the f'emantera With a gi.TeD teabmlOQ'• 

'!Ile •edilm to:r iha .tementati.on procua dittera boa pocluot to 

pzoduct. 8lmllarl7 the m:i.Gl'Old.al culture sbaina uae4 in fG'llelltation 

alao ditter. 9ie ..tiua :for the tementati.on pD.ceaa oo-1.te of' 

cm 'b....i procluatlit i.nmgazlf., ad mgellio ahem.ad.~: 9aeR are mi.:md iA 

•"-' aJld 1ibe oomcta are sterilised eltlaer in the t...no:r or 

outside alld tnnsrer.red to the .temento:r m4 ooolecJ.· ._ 1!P9Ci-N..c 

aiCll'Old.al oul'tare IJb'ain ia grown iD des•~ with a ...U 

.temento:r llDcl ia -mm.re-~ to bicger .t81'118ltor, both at which are 

kept \mCler oonti.Dmua aeration, ag1 tati.on and ocmat:aDt t.-perature 

{aubmeiged :tementati.on). afferent parueters are mnitorecl 'thl.-o~ 

out the proc.... Jtter a predeteftined period (:termmtati.on c:;rcle), 

the fenmtor i• harreated tor noov~ aDcl puz:1:ticati.on. In mat 

oaaea1 -U.. req11lrecl pmduot ia in the &rattt. In ., .. GaMat howevv, 

the p1'0c1Uo1 ia iD the lliCll."Obial ...._ 

!he noo'ftJ:r Ud puri.tioa'Uon prooea ia 1D the mhre of' a ahllld.cal 

prooeu 'bue4 on the c!l81ioal oollticm'ation t4 the prod.Dat aD4 thonltore, 

clitten troa proclmt to p1'0cluate Al'tbo'Q!h unit operationa .uch aa 

til trattcm, utraotion, adso1'PtioDt om~, distil.llation, na

po:ration~ ~ iJnolveclt the ~ ot 91uip11ent Uip8Dcls on the 

partioulu- produote· !he oapaai V ot 9q,uiia&t is matched to the oapaal. V 
of tbe f emmto1'e in other Wrdat tbe capac:i V ot tU pilot plant, 

aa alnaq di90\l88ed ispeada priaari.}1' OD the oapaa:i V Of the f e1'11elltarae 

with a given teclmol.ogy. Jor ample, in. the oaae of l!eniaillin the 

produot ia in the f'ona of a aol11UoD in the filtrate :troa llbich it is 

noon.reel tlmngh counter cnzrrent liquid - liquid axtraoti.on uai1g m 

imiNible 110lv•t au.ch u But.Tl acetate. In the oaee of .-treptollO'oiJlt 

the procluot i• remvered from the til trate thro\gh adaorption on 



- 102 -

reein bed.a packed in colums. In the case or tetracycline, 

the p:rocbJot is recovered t:roa the filtrate b;r precipitation 

Vi th chemical&. Similarly .further puri:tication ditten troa 

produot 'lo produot. In sc>me aaaea, the final procbJot is 

produoecl under a"8ri.le oonditi.ona. ft.e entire opemti.ona 

llbould contoa 'lo Good Phamaoemio&l. JlanutacturiJ:rg !notice 

(o•). 

boa 1ihe abu'l'et it is sec tbat 'the production oap.ai '\J clapenda 

pri •ril7 on 'the si.• ~ t.-itor lleed. Ja oan be 88ID troa the 

proTim:ional list of eqlli.pmct tor 'the pilot plant (at • .Aime VIII-1) 

the tenenter sises~ boa .J> litres to 3'.>9000 litres~ 

lo does the oapaai.1\1. 

:ror a gi:Ym procbJDt, the produatiion e11peai v of 'fihe pilo't plan'k 

claptllde on the :tementor oapaalv as well aa tedmoloCJ• The latter 

incl:uding ai.C1"0bii?1 cul"ture strains, ·plays a crucial role in the 

:t81'118Dtati.on incbJdt;:q. !he aspect at technologr vill be further 

elaborated in the subsequent aeotton. .la rca:rda oapaai Vt ho 

enmplea are gi'ftn balov in 'able ~1conoeming Paaiaillin and 

lfetraqcUne 11'oc1Uotion uaillg ceriaiD technologr packagea. 

Lble VlII-5 Range qt Caaoi tie1 a!!rl 1 @bla in the Pilot 

Plant 1fi th certain technology paokagea 

1. Pmicillin 

Tft9hnologt 

Package 

Z>,ooou/.i 
in 192 hour& 

2. '!et:raeyc.li.ne 10gfli tre 

in 192 boUl'll 

PB:>JUarICll CAP J.CITI 

Per termenter per batch 

( IIIOS) 

"SJ litre 
fermenter 

0.187 

0.156 

a:>,ooo litre 
t ementer 

128 

102 

J:t aan be sec fl"Dm the above that a great deal ot tlexi'bili v 
iu bull t into the iilot plant not oncy to produce clittarent 

types ot t e1'11entation baaed p1'0ducts bt."'t ri.del.1 ~ilJC quanti

ties of the aaae to tac:l.li tate different function• 
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&1.'0UDd 1251000 litres each. .As against these, the size o:t the ~: 

tementor in the pmposed pilot plant varies tmm )) litres to 

a> 1000 litres each and these sizes col4d not be reckoned as - . 
comercia.ll7 viable capacities9 J. tementor ot a>,000 litres 

will facilit& .. the "fUioua rwiotiona listecl in aeoti.on VIll-1 

aboft and luge em~ to give •ean1 rgtul. Z"e8Ul ta to~ further 

acale up in a ngul.ar oomercial pl.ant a1 a hture date. Beoonct, 

lopbiaticated 1eclmoloa is not pmpoaed. tor 1he pilot plant 

since such a tacbnologr package is rather upallSive aa cll&OQBsed 

in VI~land could not 'be ju.ati.tied on eoonoaioal gromdae !be 

pilot plant should aoqllire less Sophistioa1ecl technologr at mdl 

less cost as for en"P'•t the tecbnologr diacardad. b.r aoae of the 

laige incblstrlal llDderiaJd.Dsa and.7et is good eno~ 1:o oar1701"' 

the pilot plant• a functions. In v.iev this1 the propGaed uai t is 

a pilot plant and pl.'Oclllction, it BIV't is i.nai.dental and could be 

readil7 used b.r Brl in plaoe of the imp>rtel pbamaceutical 

acti Te ingredients. .lt the same time, it haa the theoreti.oali 

potential ospaoiV' to ••t the Oount~•a ne.u with resp.at to 

oertain temen1ation -- pbaJWROe\ltioals1 in oase taot:on otheJ! 

than pu:req econolli.oal f easib:ili v suah aa mgeut heal th n_.. 

necessitate the use ot 1ibe pilot pant emluaiTel.7 mUDd the 7ear 

for such a pl.'Oduotion. 

~different femeQtation laaaed phamaceuti.cals be 

p;ioduced simultaneoua1T 7 

.ls al:reaclY indicated the production opentiou sho'4d conform 

1o Good Phamaoeutioal Jflll\ltactur:i.ng Prdtioe (CU)• 

.&.ooordiJJg to tb.e'latter, tor uample, !enia:Ulin and Pm:lcillin 

pl.'Od'Ucts such aa upia:Ulin aboul.d be pl.'OduOecl emlueival7 in 

a given :procluetion facili'Q' at a time 1o awid 01'0ss contui

nation and possible heal th hazards. In certain other caaea, 

there is J10 auch heal th hazard and produoti.on ot two produota 

oo\Q.d perhapa be UDclerlaken aimultanecn1817. !hi.a aspect abo'4d 

be carei'ul]J eTBmi ned, before taking up prod'uation. 
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In general, it is desirable to handle one product at a 

time to awid mix up and o:roaa oontemination. The 

tUstem s!iould be thoroushl7 cleaned to get rid of even 

minute tra.oes of the pre'fioua p1'0d'UO't betore tak::iJ:i up 

the production of another p1'0cluot. 

Po.tenti.21 for the uti.li.zation ot fezmenV.tion based 

phal!laoeut:icals :hom the Pilot plant tor the captive 

oonall!IJ>tion o t DCPT 

As ind:i.cated ea.rlier1 some mr~atioated equipment are 

a'ftil.able at DCP'l1 tor the P1'0duction ot phal"IL,ce utical 

tonndations1 as oan be seen f1'0m ~ VIII-5. Sudi 

equip11e11t are meant tor oo-.raial aoale produotion of 

1ableta aDd injeotible ampoules. .At pre881'tt thv are 

met~ idle due to nonavailabili v ot imported aoti ve 

iagredients on account ot Bcarci. v of foreign embange. 

In Yiev or thi.81 the output ot tenamtation based phama

oeutllml .ti ve ingredids :troa the pilot plant oould be 

utilized tor the production of tablets, ampoules ~•to• 'lbis 

will facilitate the use of the oonoemed equipment to produce 

pharmaceutiC2lst which have a reaq lllUket. 

Jluriher the produotion of pbuwaceutical fomulations ~ 

also kpmve the eoommioal feasibilit.J of the proposed. pilot 

plant. 
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'Ble list ot major equipment along vi~ 11Peciticati.ons for the 

pilot pl.mt ia prescted. in JDDex VIII-1· 

Basia for the &isl.PS ot eg.ui.J!!!Dt 

As diaouaeed in seoti.on_VIII-21 the fensiter is the hearl ot 
the t~tat:lon p1'0oess on llbiah Up-4& 1ihe oapaoi v of the 

pilot plant, with a gi"Ym teahDDlo&r paabg8'" !he equip-.t 

in the :reoo~ and puritioati.on action are· geared to the 

~ecti.Te ompacities of the f81'9Ctera. !he sizing ot the 

femctera has been done to facilitate various funoti.ona of 'fihe 

pilot plant, as deacni.becl in aeotion V'III.1• 'l!he folloriJJS 

sises ot fC1191tar& are p1'0viclecl a 

Table VII!- 6·'1he O!p!OiV and nmber of f!1¥ltara 
- -

i!t.!J'.9 Pilot pl_t 

S.Bo. Capaci\t_ •mber of f e:rmentara 

1. Li~a 2 

2. 3X> 2 

). 1,000 2 

4. 3,000 2 

5. a:>,ooo 2 

oan either be uaed aa p1'0dUOtioD f81'9en'tera depending on the 

speai.fig tmoti.on or th.Ea' can al.so be used as intemediate tementers 

to IJ."OW seed (Jti.orobial. Cultur81aas ) in stages for the 181'8er 

fe1'1181ter&• 1or eDZ!l.Ple1 iD the case ot Jeniaillin fementation, 

J> litre fenanter can be used u the firat ~e (inoaul.ator), 

J)O litre fementer as the secoDcl stage (Seed 'Uk) aDd 3,000 litre 

f81'11enter u the third stage p1'0ducti.on fermenter. jll these 

fe1'tlenters are interconneoted for aaaptio transter f1'0m one to the 

other. 

'l!he fementers are alao equipped with agitators, individual air 

fil ten, »H and temperature recorclera and regulators, diaaolved 

OJ11eD and absorbed potenay mom tora1 fou contml p1'0bea9 air 

flow meters, continuous mom toring of 0211en and ccrboDdiox:Lcie of 
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vented air besides heat}.ng and cooling arr&!lgement. .ill these devices 

will tacili 'tate the 1110ni to:.-.i.ng and cont1'0l ot "IU'ioUs paramentera 

in 1 the tel"llE!lltation p1'0cess according to the set regime. In ~e 

induatri&l.ised. Comtries, SC'me large •tup:?:Laes. utilize computer 

p~ and. .,Di tor.ing to ensure strict adhereme to the 

ngime and also 1iO eave labour. 

!he equipllellt in the reco~ and purification are geared to the 

respecti.ve tamenter sises. llluiplilellt tor ditterent unit operations 

are also provided. !he gmupi!Jg at these equipment is geared to the 

speei:tio p1'0duo'h !he equipment in each lmi t operation in their 

tum are versatile 1iO handle di:f'f'erent process needs. For example, 

tor dr)'ing cli.tt82'811t t;n>es of ~e--s are p1'0v.i.cled auch as 'ftC'UUlll 

shell cb7er1 ro~ 'ftOUUlll ~er, fiuid bed dl::rert sprq drier 

rotary hot a:i:r d.J.7'er and simple hot air circulating o-ren. Similar is 

the case w:i th other mi t operations. 

Dle equipment pmvided take into accoimt ·'the existing facilities at 

l>Cl'T in order t.o a~id duplication to integrate where feasible and 

to strq"Ulen in other oases. The equipment proposed tor utilities 

are also based on all the above oonside1'ations. J'or eDJDple 'the 

ox:Lsting water corculation ~stem iii 1ib. minor ackli. tions could also 

se1"1e the needs ot the proposed Jilot plant. 

Important attention was given to the reSJvers of sol Tcmts uaed in 

the pmcess1 sinoe sol vents are ~enai '99, imported at present. 

Their recove17 vill mt onl3' imp1'0Ve the eoo:aoar but save valuable 

foreign exchange. 

Partioular emphasis was placed on the treatment of effluents in 

T.l.ev of the global awa.renesS of its imp&Dt on anTironment. There 

is a small unit prov.I.dad in DCPT tor this pmpese and this will 

be supplemented b,y. another lmit 2.Dd i.:Dproved to serve the pilot 

plant needs. 

The posaibili v ot fabricating soae of the above equi.plilent local~ 

was e21)lorecl and it appears that except for some carbon steel 

storage tanks all the rest of the equipment haTe .to be i.J:Jported. 
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The deeisn and lqout ot the pilot plant take into account 

the la'test trends in the fe:mentation industi:r. 

• la,out ot the Pilot plant ia presented in~ VIII-2. 

The Pilot plant 0011plex includes the following main buildiJJga 

and installation.a I 

- Prod\letion block 

- lJtili ti.• block and ooolillg tower 

- Solvent leoov~ Unit 

- Botorea 
- JCroelium cll:rer aDd incinerator 

- Bttluent treatmmt Unit 

ProdW>tion blook 

9Le Vroducti.011 block ia the main bul.lding and is the nerve 
centre ot the pilot plant. 'lhe rest of the bul.ldiigs and 

installation.a oater to the needs of the Production block. 

The latter is &·u aha.Peel build:Uig ot three tloo1'8• The 

t ermentation seotion is located in one wing and the rego~ 

and pur.1.fioation section in the other, in order to separate 

these operations. !he lqouts of the hoduction block at 

the levels e,J. 7 II and 6. 7 !-1 are sbcnm in J'isures VIll-3,4 and 

5 :re111>eotivel,y. 

1'!E¥!tation Seotion 

As oan be seen from the above lqouta1 both the a:> 1000 litre 

termmters and 10,000 litre lfedia mi:d.ns tank are mounted 

at level O. L 'J!he operati.Ilg level tor the meclia mi:d.ng tank 

is level 3. 7 II and that tor the f ermmton ia level 6. 7 IL 'lhe 

tementation n.v material substore is looated at level O L 

•e m~ vaouum tilter and tilter preae are also located at 

18'Y81 O Jl to taoili tate the transport of the waste materia.18. 

'J!he floor at level 3• 7 H is primari~ ...m tor the storage ot 
material• tor a 8Utgl.e fel'lllEl1ter batch and tor m:L:d.Jlg the same 

in the media m:i.x:l.Jll tank. ~o rest of the 8paoe at level 3• 7 Jl 

ia open. The reme1ning :termentera, auxl.111~ vessel~~ atr 

tilters and aome pumps are located at level 6. 7 H; to facilitate 

operaUona and aaviDBa in labour. The elevation of fermentation 

Ying is indicated in Figure V!II-6. 
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Figure Vlll-5: Layout of Pilot Plant at level 6.1M 
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VIII. 9. 1. J. 

~il3-

lleoo'!el;[ and Puriti cation Sect.ion 

1he noons at all the th:-ee !e'V8laare :t~ built. b 

lqout o:t equi.paent is based on gra'Ti. v fiflV p::o.."inci.ple 
' 

aa vell aa 'the spec::i.al needs o:t the process. Several 

storage tanJca are installed at level 0 L 9ie ~mtei.

Current utr&ator :tor Peniaillin 811.d the tilter press 

a.re also located at t.his level Kong vi th S>ll.e Plll.PS• 

!he final pmduct stores is located at leYel O L 

Jbat ot 'the ~ers are installed at leYel 3-7 L nie 

atern.., area is &1.so located on thia leTal.. J.t level 

6. 7 ~. the CJ)"atal.liw1 Stainl.eas Steel. and glass lined 

~..on. and cen~es are located. lo• o: the processed 

aaterlals troa here &'re oonv-=rei to leTel ). 7 M tor :f'inisbillg 

and ~-

!he qin~ril:lg aain't«umce vorl;:ahop llDd stores are located 

~:t level 3-7 X. '?he laborato:-ies 2l1i of.fices are located at 

leTel 6.7 X. 

Central atonse lard 

!he ope area betweai ~ ~e1'D81tation mc1 reoov~ and 

puriticati.on wi!Jga is used ~or the looati.on ot big storage . 
tanks, ..m ter lm>'th tm:lk and i.o!l...«!1!benge ruin ool\DDSe 'lhe 

waste •1;ericrJ.a tmm the Pi-oeuction )lock ere transported 

:trom thia open area. 

aonstructional features ot Procluction block 

Yi 'th a 'TieV to ascertain t!ie !ocal oonstructioml t eatures 

and Mailable lnzi.lctl.D& •terialst diacuasi.ona were held vi.th 

'the mnoemed ottial.ala. ot 1he .Arcbl. ~ Ckoup ot the State 

Public lom ~~- :Baeed on ._ .. diaouasiona, the 

tollcnring ooutl"UOtional teaturee are apea1.tiecl for 'the ho

cluotion block. the 'bulldil:lg vill 'be ot leiDtorcecl cement 

oonarete ooDa'h\aot1on1 for ltiiah S'teel, ~t md other 

:aaterials are aftilable locally. 11.Doe a tlat roar will 

oauae probleu du.ring the hec:?.T.T rains and the water prooting 



-114-

malerial bas to be imported, a sloping roof is specified with steel trusses and asbestos' sheet roofing. ID 

case of possible hazard with asbestos. plvaniz.ed iron sbeeu could be used. At levels 3. 7 and 6. 7 M, a 

flooring of terrazm in-situ with plastic, copper or Aluminum strips is specified. Except for die strips all 

ocher materials are available locally. 

Glami tiles for die walls, acid proof tiles, glami stoac ware pipe, PVC pipe of large sius are not 

available locally al present and will have to be imported. In regards to windows and doors, they use wood 

for local coosts:ucboa. Since wood camtat ~ used due to die bmdling of inflammable solvents and needs 

of su:rility, aluminum frames and g~ have ~ be imported. Steel frames are al!o not fabricatec: locally. 

Although grill is preferable at level 3.7 M in the fermeotatioo wing, it is not fabricated locally. It is, 

therefore decided to use one half floor of R.C.C. and keep the other half open. 

NOTES 

A. Production block is r; shaped. The floor wise dnwings enclosed. 

B. The solvent recovery unit will need ooe control room (drawn to scale and enclosed) equipping 

instruments for die duee stills. All die inlet and oudet pipes from and to solvent tanks, and 

column feed lines, are drawn to JUJDP!"i station adjacent to control room and are provided with 

female kamlok joints. Hose pipes (amoured type) are coanecttd with male kamloks. This will 

provide all the needed flexibility and ease for tills multistill, multitank solvent yard. 

c. 

vm.9.2. 

Utilities - Boiler hodse, chilled water, _rower watt.r, and compressor houses are drawn to scale. 

The brine unit Ms been located OD the ground floor of recovery block. This will help in reducing 

(I) additional building CO$?, (2) heavy losses OD refrigeration due to beat picked up during 

traasportatiOD, and (3) high costs of piping and cold insulation. 

DEMINERALIZED WATER, WATER TREATMENT AND EFFLUENT TREATl\IE1''T (A 

brief description of demineralized water, water treatment and effluent treatment is given below.) 
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A special mention bas to le ~ about the effluent treatment. Since lhe ptod~tioa processes 

involve fermeotatioo and recovery and purification, the efflueot is rich in or~jc and inorganic 

materials. It is. therefore. necessary that the effluent is treated properly to avoid adverse effect 

oo the eo'l'iroomeot. 

A. PeminmJiml water 

In the existing sys:an the i.."Oll coorent from the tube well water is removed to a greater extent. 11iis watec 

is fed into a double bed cationic and anionic regcncratcd resin column where demioenlintion takes place 

due to removal of cationic and an.ionic impurities ~.JUfh ad..corption. 

Chemistry or ion remoTal 

Operating OD the h.·drogeo cycle the cation exchanger converts the ioainble salts in the solut:oa to their 

respective acids. In the following anionic exchanger hydroxyl (OH") group replaces the negative radical 

in the acid, removing the anion and leaving ooly water as the effluent (flow diagram enclosed). The resin 

rotumns are regenerated at regular intervals with good quality hydrochloric acid and ca•.t.o:tic solutions. 

B. WATER SUPPLY AND TREATl\IE.'1 

Additional source of water is necessary to meet the demand. Two more tube wells to supply additional 

24 M1 /hr. are suggested with a parallel system of iron remover. The quality of treated demioeralized water 

should pus following specifications before it is used as boiler feed water or feed water for production 

process. 

Hardness - Nil 

Silica - SPPM Max~ 

Turbidity - Less than SPPM 

pH - 7.0 to 8.0 

Allcalioity - Passes the test 

C. EFFLUENT TREATMENT (Decail:~:I flow sheet eoc:losed.) 

Briefly the process of effluent treatment for a fermeniation plant consists of the following steps. 

The incoming effluent is screened by means of bar screeos to eliminate large pieces of floating debris. It 

is then passed through a grit chamber for removal of grit. The effluent is passed 10 reaction tank, 
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neutrali~ wi~ lime slurry undc!r au spaqiug I1Jr r.uAin~. "P.iea it is pa.sserl tlirough~ianf:c:r to remo\"c! 

suspended solids by settling. Fror:i tbere die .:aream is 1"'1 :ntc> aeration cbal&:i:Jcr for biologi.:al treatmect 

of the dissolved oxygen i::J&tter before fuW disposal. The sludge! .;oilected can be soid as bio-fertilizer. 

The treated effluent can be used for irrigation of near-by fields. 

It is observed the existing effluent trcatmeot system (known as ~ptic tank) of DCPT Yangon is very near 

to the proposed pilot plant. With its spare filter tam: the existing septic tanlc should be able to take care 

of the effluen~ oollli::.'- out of the plant. 

Rate of effluect fl'>W 

1. One fermentor batch and wash water/30,000lits (as spent broth froaa solven! recovery) 

2. Neutrai bot water stream from 6 - APA ML distillation column/ I.OOOlits per batch 

3. Other miscellaneous uses like columns 

regeneration, tank washings 

} 
}15,000lits 

} 

Total effluent for treatment at peakload /50,000lits per day (Max.), i.e., 2083lits per hour. 

This is a small quantity and hence the present set up of DCPT can take care of this effluent 

treatment. Specifications for treated effluent before final discharge 

1. BOD Mg/lit - 30 

2. COD Mg/lit - 250 

3. Suspended solids Mg/lit - 30 

Total solids loading per day (at peak load) - 1.5 leg. 
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Vlll-10 TABLE VIII.7-COSI' OF BUILDINGS 

BASIS RCC !ocal coo.stnlC:tioo cost K.48211-per SQ.MTS including s•..air c~ liftbay. 

(2) ~f.S. Doors and windows (imported) cost S i.6.10 ~r SQ.MTS. 

(3) Aluminum panel (imported) Cost $52.80 per SQ.MTS. 

Sr. Description Component Cost 

No. Local Imported 
KxatslKl s 

I. Production Building 
(A) Fermeaution block 

ground floor ';l x 23 RCC structure 997,947/ 
107SQ.MTS Doors(2) Windows(l2) 697/ 

first floor ~ x 23 RCC structure 997,947/ 
207SQ.MTS Doors(2) Windows(l2) 697/ 

second floor 9 x 23 RCC structure 997,947/ 
207SQ.MTS Doors(l) Windows(l2) 637/ 

(B) Ampicillin block 
ground floor 8 x 8 RCC structure 308,544/ 

64SQ.MTS Doors( 1) Windows( 4) 254/ 

first floor 8 x 8 RCC structure 308,544/ 
64SQ.MTS D< -s(l) Windows(4) 254/ 

second floor 8 x 8 RCC structure 308,544/ 
64SQ.MTS Doors(l) Windows(4) 254/ 

(C) Recovery block 
ground floor I 0 x 23 RCC structure 1,108,830/ 

230SQ.MTS Doors(3) Windows(l l) 712/ 

first floor 10 x 23 RCC structure 1,108,830/ 
230SQ.MTS Doors(3) Windows(l2) 697/ 

second floor I 0 x 14 RCC structure 674,940/ 
140SQ.MT3 Doors(3) Windows(6) 471/ 

(D) Sterile area 
Aluminum Frames & panels Aluminum panels md doors 5068/ 
Two Hoon 96SQ.MTS 96SQ.MTS 

(E) Electric lift for raw materials Liftcage pulley motor, and J3,334/ 
fermentation block other accessories 
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Sr DescripLon C:omponeot r:.v~ 

No. !.AJUl .moo rt~ 
:.C•atS{Kl s 

2. SOLVENT RECOVERY 
Operator cabinicontrol room RCC structure 144.630/ 

5 x 6 (30 SQ.MTS) Doors(2) Windows(4) 314/ 

3. urn.rrlES 
Boiler house 8 x 8 \64 SQ.~TS) RCC struc:t'lre 617.088 
Air compressor house 8 x S (64 SQ.MTS) Doors(4) Windows(6) .t35 

Tot.al 128 SQ.MTS 
Cooling tower water 

4. WATER TREATMENT .~'il> EFTLL~'T 
TREATMENT PLANTS 

TOTAL 7,573,791 43,824 
U.S. S 

(1 s = 6.Sl IQ 1,161,624 43,824 

TOT AL COST (l;S S) 1,205,448 

vm.n 

The requirement of manpower is shown in Annex VIIl-6. As indicated therein. the figures 

mentioned represent the maximum personnel required for continuous production around the year. 

It is desirable, however. to st.lrt with about one half of the tot.al number menti.:>ned and increase 

gradually as necessary. 

Since the pilot plan! involves sophisticated microbiological fermentation processes. manpower 

training assumes great imponance. Guidelines for training different categories of personnel are 

described below. A typical organization chart for the personnel working in the Production 

department in shifts round the clock is also discussed below. 

Organization chart for fcrmcntacion pilot plant floor operations, frcm section officer to lower 

grades. 
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::~uco 'lfficer (Production pianniag anci ::ootrvi~ 

FE~.!E~iATION BLOCK RECOVERY BLOCK 

Shift supervisor Shift supervisor 

Operator I Operator 2 Operator 3 Qperator 4 Operator 5 

OperatiOilS ~rations Operati.oos 

I.Seed Vessels i. Fermeotor oa penicillin OD perucillin Solvent 

2.Media mixing 2. Sampling recovery stream from RA collection recovery 

3.0ther 3. Rotary up to RA collect- to potas:sium 

miscellaneous vacuum filter ion or operations penicillin 

jobs Ampicillm plant crystals or 

operations in 

sodium penicillin 

(sterile area) 

For convenience rloor 5Uff from shift supervisors and below will be grouped in 4 groups and will work round the 

clock:. 

Group ~tegoo: Scientific 

Shift Operator Helping Hand Assistant 

Supervisor (skilled) (semi-skilled) Chemistry 

A 2 s 4 

B 2 s 4 

c 2 s 4 

D 2 s 4 

Total 8 20 16 4 
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Tbr;c: poups will wor~ in three shifts whii~ the fowt.li groi;~ w:ll take: weekly -~fts. 

Shift 
Timings 

Mocday 

Tuesciay 

1st shift 
0600 to 1400hr 

A 

A 

2nd shift 
1400 to 2200hr 

B 

B 

3rd shift '.Veekly 
2200hr 10 0600hr Off 

c D 

c !) 

Wednesday D B c .\ 

Thursday D B c A 

Friday D A c 3 

Saturday D A c a 

Sunday D A B c 

Note: I. Each group will have to work for 6 days before laking weekly offs. 

2. The additiooal working days have to be compensated with an additiooal off after every S weeks. 

This can be adjusted by reducing 3rd shift man power to minimum on those days. 

3. Scientific assistant mycology can work only in 1st and 2nd shifts, when situation demands. 

4. Maintenance and instrument technicians can work in 1st and 2nd shifts, when situation 

demands. 

S. Plant utilities teclanicians will have to work round the clock along with other production staff. 

TRAINING NEEDS FOR THE PLANT SI' AFF 

1. Section Officer 

a. Thorough knowledge of production unit operations and all types of equipment in section. 

b. Production plan for the month with set targets for raw material consumption, utilities 

coasumption and production stage wise efficiencies. 

c. Inventory control especially w.r.t. raw materials. 

d. Effective utili1.llioa of equipment and man power. 

e. Strict control over operatioas of critical and hazardous nature. 

f. Preparation of sraadard operation procedures for each unit operation with time cycles and 
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. 
~-

J- Section ciardioess and housekeeping. 

a. He siiouid be ll2iDed in ail above menQoaed lines with special &Ueot!t.'ll to bis shift work 

pi.mning and COOUOl. 

b. Alertness in cue of inrerruptioos such as ~ failures. 

c. Direct and close supervision of operatioos of critical oarure. 

3. Operator 

a. Thorough working lcnowledge of the operatioos oa band. 

b. Close follow-up of barcb ticket. stmldatd operation proccduR:s. 

c. Adberence to SlaDdadized process lime cycles. 

d. Knowledge of safety aids and safety requirements. 

e. Filling barch data. records, with relevant details. 

f. Knowledge of emei gency operatioos to ensure safety and minimize product loss during 

calamities such as power failure, etc. 

4. Helping Hancl 

L Clear uaderstaading of the job be is upecced to cany out. 

b. Tn.iDin1 in use of safety aids. 

c. He sbould work aader tbe pidanc:c of openror aodlor supervisor. 

s. l.abontoa assjstaoc CCbemisa> 

a. Qualitalive, Quamitalive aaalysis of all samples wbic:b are tbe piding factor for proc:aa 

coouols. 

b. • Required workiD1 lcnowledge in the use of iostrumencs such as HPLC, 
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planl. 

o. l..abora!orv JSSisugt <Mycolocl 

b. Pteparalioa or Iyopbills from masra- oilture.. 

c. Piqmuioa of iDocu1um. staility aesting procedures. 

e. Srailizatioa of laborarory equipwuL 

7. Tf.Cbnician CMech!!!iaO 

a. Kaowloedge of mamleDIDCC requUemealS for all equipmenl. 

b. Use of proper safety aids when required. 

8. Iecbpjcian Onstnamen1atiogl 

a. Required working kaowledge of all iastruments in section. 

-
b. Mainreaance of minimum spares cecded for critical instruments. 

9. Technician @oiler Housel (Qualified boiler certificate bolder') 

a. Knowledge of boiler firiq, Slady and peak load generation. 

b. Knowledge of flue gas analysis IO ascetUiu proper firing (futl ;o air ratio, proper 

working of burners) aad blow down of boiler operatioas. 

c. Well versed in boiler shut off opmtioas, cak:td•rioas of boiler efficieoc:y IDd nmaina 

c:osrs. 

d. Safety requiremenrs. 

10. Tec:bnjciM (Servjc:esl Olilled warer, brine, compressed air IDd rowu water. 

a. Mainrenance of parameters oa elCb worlcina wiir. 

b. Quick follow-up of standard procedures durina equipment brealcdo~'D. 
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UTD..ITIES 

The requiremer&t of utilities r'Oc the piioc plant is mdic:ated in .~x 'i(Il. i:. 

REQ~T OF PRINCIPAL RAW %\TERIALS 

The ~meat of priDcipd raw materials for the production .:>f antibiotics in th~ pilot ;>lant is 

shown in ADncx VIIl.16. 

cosr OF PRODUCTION 

The provisional cost of different antibiotics is described in Annex VIII.17. 

LOCATION OF SITE roR THE PD..OT PLANT 

Sinc:e the Prnposed f'l.lt plant is complemenwy to :::>CPT and as the formcnw:on i:iased 

pbannaceuticals produced in the Pilot Plant will primarily be used by BPI in place of the impoued 

ones. it is desirable to locate the pilot plant in the territory of DCPT. adjacc:ot to BPI. 

Furthermore. the technical personnel of DCPT will form the nucleus staff of the propcse:i pilot 

plant. The existing laboratories of DCPT will also :oerve the pilot plant. Similar is tl-e case with 

some of the utilities such as tbe water cilallatioa system. Further, there are well laid out 

communication system. roads and other infrastructure available at DCPT. 

In view of the above advantageous faaors, the possibility of locating the Pilot plant in the DCPT 

terr.tory was explored in association with the DCPT authorities. There is adequate ~ in the 

south side of DCPT ldjaceat to fermentation section, wh:ch is at present lying vacant. In case 

the Govenunent so decides, this area could be used for the location of the Pilot planr. as can be 

seen from Figures VIIl. 7 IDd 8. Further details for the location of various units of the Pilot plant 

in the above space can be worked out. when once the Project is approved and an ldministrative 

decision taken to use the VICIDl space at DCPT for the location of the Proposed Pilot Plant. 
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••· PIID'l' PLA!l'l' P:ec.m::T c:mtmCB 

DI.ere are vanous st:igos ihzough vhiah a project moves !'me oonception 

to operation stage. tile the flmotion •taa• are vel.1 ~mod.1 in the 

ti.• :tl'alle there is a oertaiJl ammt ot oTer lap. Good lialaB011191l't or 
the pmjeot at. at smoih .,... ... t :troa stage 1io stage, noticing the ·· 

interdepmdance ot these :fmctiona. !he project mginec inrl>aige 1lil.l 

be total]J' resy•udblc :tor wm-.Png the project includiJJg 'fhe Cost oontml 

faotor. It is adv.i.aed a taak force be dram inaluding heads~ Ll 

diaaiplines for etteati'ft oon'trol md close a:mi toring. 
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VllI.17 PRODUCTION PLAN 

:-riai procwcaoc aaa Producaoa plm are di.samea below: 

!tc?ier to the BARCHART. "The plant cm go into prociuaioo 11163 weeks irom the time the project 

is approved and funds alloned. 

For my Commercial 'lCale plant the return oa investment. payout time (pay baclc time) arc worked out to 

bow tile minimum period or ?RY back. For comme:cial vW>ility discounter cash flow is calculated. 

However. this pilot plant bruag a plmt for trying new teclmologi~ and process C:CVelopment with a multi 

?f0'1uct IDIX. :o productioc pan is worked out for the lbrec years from die time of comaussiooiog. 

Year 

First 

TABLE VID.8 PRODUCTION PLAN 

Products Yield CKgl 

(1) Penicillin (First 6 months one fennentor. 

later 6 months two fermeorors in commission), 

yield 2SOOO U/ml overall efficiency 65~. 

Total 57 batches 

12.041 

(2) Ampicillio, (input: -8028 kg penicillin) 6,283 

overall efficiency -72.25 ~ 

(3) Sodium penicillin. input: -4013 3,010 

Penicillin efficiency-75 ~ 

(1) Penicillin 2 fermeotors, yield-35000 U!ml, 

efficiency: -65~. 78 bltcbes 

(2) Ampicillio, (input: -15379 t1 penicillin) 

(3) Sodium penicillin, (input: -7689 t1 penicillin) 

23,068 

12,037 

S,767 
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It is evident trom the rable. coovt':moo oi total pemcillin to the high eost prouuct Am~Kiilin wtil resuit u 

better renuns. This is in mm gwcied by two imponaut factors (I) the. technology must be gocxi to mctQSe 

yields and lower ~ cost- oi production, and (2) marbtability of the produet (Locai and c:xpon) must be 

ensured to mainWn minimum inventory of finished product, even when production is at its peak k1el. 

VUI.18 CAPITAL INVESTMENT AND MAINTENANCE cosrs 

1be capital investment costs and those of routine and preventive mainteoance are ciescrii:Jcd below. 

Table VID-9 Fermentation Pilot .i'lant-Total lnYe.1ment 

Sr. 

No 

I. 

2. 

3. 

4. 

5. 

6. 

item Local 
(K) 

Cost 

Production Buildings (including Solvent 6,956, 703 

recovery control room and electrical lift) 

Production equipment 

Utilities buildings 617,088 

Utilities equipment with instrumentation 

Iostrumeotalioo (5~ of equipment cost) 

Electrical wiring with explosion proof and 

ordinary fittings as per requirement (5 ~ equipment 

cost) 

TOTAL 7,573,791 

Costs of Routjne and Preventjve Maintenance 

Imported 
(USS) 

T ot:U Cast m US S 
at conve:sion rate 
I US S=6.52 K 

43,389 1,110,368 

l,077,320 l,077,320 

435 95,080 

898,070 898,070 

53,866 53,866 

53,866 53,866 

2,126,946 3,288,570 

1be plant equipment is catesorized u critical and oon<ritical equipment. 

z 
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(I) Penicillin 2 fermenrors, yicld-SSOOO U/ml 39,039 

efficiency: -70~. 78 batches 

12) A::lpicilli:l (input:-26026 kg penicillin) 2(,864 

overall efficieocy: -7 4 ~ 

(3) Sodium penicillin (input:-13013 kg penicillin) 10,020 

.ivenll efficiency:-n~ 

The following lable zjves interesting ddails on 'pay hick' on a product mis. 

Basis: Co5t of penicillin $30 per kg 

$90 per kg 

$50 per kg 

A. 

B. 

c. 

Cost of Ampicillin 

Cost of Sod. penicillin 

If all peaicilliD produced is sold clirecdy 

If 66.6S peacilliJl is coaverted to Ampicillin 

ad 33.JS to Sodium penicillin 

If all peaicillin is converted to AmpicilliD 

Product Cost in S 

1st year 2Dd year 

361.230 

715.970 

848.204 

692,000 

1.371,680 

1.624,979 

3rd year 

1.171.1'70 

2.378,7<io 

2.816,675 
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Tiie ~~for ail rowm~ pans sucil as beanngs. seais pacL.Jigs sleeves oroper nuts and bolts. 

to &\'Oid time and prodllctioo loss. 

lhe conoci\'e liquid taaks and lines corrode faster. Frequency of repair occurmace must be examined to 

cbeck the needs and to take funber remeciial actions which will extend the life of equi!)mcrtt. 

A new plat wilh all its equipment new and :n condition require Dllnimu:n maintenance. The maintenance 

~hire i.s likely tO mcreasc to a level oi 4~ equipment cost an~ ~yond from 3rd year. ?reventi,·e 

maintmaoce will help reduce die break Jown ""ir;teaance costs and production losses. Preventi,,e 

maiolcDance schedules must be dn-,,,u a.id a.1hered to strictly. However, a balance has to be maintained 

while drawing preventive maintenance schedules as over mainteoance often proved to be unec:onomic:al and 

nonproductive. 

VID.19 JUSl'IFICATION FOR PARALLEL DIRECT POWER LINE 

When the production worlc is ia full-swing following process equipment will be ia commission at any given 

time. 

(I) Seed vessels, (2) Fenneutors, (3) 6-APA or Ampicillin reactor. (4) Sodium penicillin (sterile 

product) distillation still and (5) Minimum oae solvent distillation still. Total power failure can result ia 

huge production and mooeiory loss. as the damage caused to the product ia process is irreversible. A very 

huge generator with very high capital iavestiaent. high ruaaing and maintenance c..sts, will be 

UDeCODOmical as it lies idle most of the time. 

It is observed the power failures extendiaa over a c:ouiderable period of time are DOC uacommoo. In view 

of Ibis it is rt'JCOIDlllelld to bave a parallel direct power line from • dirfermt main power aeaeratioa 

source. Declaration of DCPT pilot plant production us u •Epentjal services unjC- should help ia meetia1 

the requ.imneats. 
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VIIL20 SAFETY REQUIREMENTS 

PLANT SAIETY AND FIRE PROTECTION 

l. Design or structures aud equipment m~ be calcuialcd wilb full awzreness and careful assessment 

of special siblalioos aud risk involved. 

2. Equipment and individual iteim must be eumined not oaly for normal service but also for 

emergency de:manck. 

3. Reliable mtolllllic safety devices such u pressure safety valves must be provided. 

4. Operators must have necesuty traiDiDg and SWldard opm.ting instructions must be clear. 

Operarors must be iully aware of the pocenml situabOllS for which safoty depends oo their 

alertness. 

S. Means to delay the penetration of heat such as •Qlsick: closing me&allic flame proof fire safety 

c1oors· for isolating tbe area under fire. must be installed for preventing spread of fire. 

6. Corrosive harmful macerials storage tanks should have 'dike wali" ro retain the accidental release 

or leakages (Volume of tbe largest tank + 10'5 volume of lbe remaining tanks in dike). 

1. Equipmerit within processes units should be located with due consideration to potential hazard. 

8. Explosioos of flammable materials may occur as a result of minor spark discharge of ST A ' 

ELECTRICITY. To protect against bamd due to static electricity (a) Metal parts of vessels and 

coanectiDg pipes sbmold be electrically pounded and the use of air for mixing flammable liquid 

should be restricted or avoided, (b) Tank trucks for flammable liquids and their filling 

comiectioos must be grounded, (c) Steam air and water hoses used in areas where inflammable 

materials are praeot must be grounded. 

9. TO ENTER A PROCESS TANK FOR CHECK UP OR MAINTENANCE 

A. Purse procea material completely. 

B. Provide ldequate osypa. 

C. Switch off mains of agitaeor or other electrical equipmeal coanected with process tank. 

D. Isolate in coming aad out goia1 proceu lines on the veael. 

E. Provide safety .gas mask aad iife belt. 



- 135 -

~O. ?rovtde smcabie GUARDS for ail rowmg equipm=t. 

: 1. FIRE PROTECilON 

A. Ideobfy the tire extingwsb.ing needed for tile panicuiar area tcarboudioxi<ie/dry 

chcmica1sl chemicai foam/mecbauical foam. eu:). 

Keep in ,...diness and within easy rach. 

i2. Housekeeping of process plants will oftca retlect the genenl presence or msence of safety 

bazalds. As a rule a well kept plet is usually a safe plmt. 



- 136 -

FINANCIAL AND ECONOMIC ANALYSIS 

Chapter I. Financial Analysis 

1. Introduction 

1.1 Objectives 

The objectives of the proposed pilot plant are listed on 

p.91 of~the main report. None of these objectives refers to 

financial feasibility, and indeed on p.93 reference to major 

producers and their economies of scale leads to the statement 

that "the economic feasibility of commercial production can be 

ruled out". The focus is therefore on the economic and social 

aspects of the project, i.e. the introduction of technology and 

training, evaluation of local resources, and the provision of a 

reliable domestic source of products of acceptable quality. This 

does not detract from the importance of establishing a financial 

analysis of the project to determine the capital commitment 

required and the extent to which it may be able to cover its 

costs; but it does emphasise that the financial return should 

not be the sole or even the main criterion by which the projec~ 

should be assessed. 

1.2 Product Selection 

Demand for pharmaceuticals in Myanmar has been analysed in 

detail in Section III-3 of the main report, and estimates of 

projected demand combined with considerations of minimum economic 

size have been taken into account in Section VII-3. These 

considerations are the basis for the product selection. 

Although it is possible to produce a wide variety of 

products in the pilot plant, and some flexibility of production 
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will be desirable to meet national needs· and to provide for 

experimentation, the two products which have been selected as a 

basis for the Study are Penicillin V and Ampicillin, for which 

there is a basic demand, and which offer a basis for determining 

the costs and benefits of the study. To assume the production of 

a wider variety of products entails allowing for production 

delays while cleaning takes place to avoid product contamination, 

and results in appreciably higher production costs. The 

selection of two products therefore simplifies the production 

process and provides a better indication of the potential returns 

of the project. 

It is assumed that Penicillin V will be produced in tablet 

form for packaging by BPI and Ampicillin will be produced in bulk 

for further processing by BPI. 

Penicillin v 
(Tablets) 

PRODUCT SELECTION 

I 
Procaine Scdillll 
Penicillin Penicillin 
(vials) (vials) 

l_-..-__ I 
Fortified Procaine 

(vials) 

~icillin 
(Bullt) 

I 
(Capsules) 
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1.3 Product Pricing 

The demand analysis is also the basis of the projected 

output of penicillin and ampicillin on which the financial 

projections have been made, and for the economic analysis. It 

also provides the background for the price estimates on which the 

feasibility is calculated. 

The main Report concludes that substantial unsatisfied 

demand exists far pharmaceutical products in the domestic market, 

and that this is exaggerated by erratic supplies through formal 

channels due to Forex problems. Pharmaceutical products are 

imported illegally a~d are of variable and doubtful quality. 

High prices are paid in the market for the more reputable 

products both domestic and imported. The mark-up on BPI products 

by the Trade Corporation is shown in Tables D and E, and a 

comparison of official and unofficial prices is shown in Table E, 

from which it appears that there is a considerable disparity 

between the Government (BPI) and unofficial prices. Questions 

concerning the current systems of pricing were described by 

officials as related to Government policy and therefore 

inadmissable, and they were not prepared to comment. Why this 

should be so was not clear, but it would be useful to the project 

to know what is the basis for the present pricing system and 

whether it is likely to continue. Price is a prime determinant 

of feasibility, and from available information a variety of 

pricing possibilities present themselves which are summarized in 

Table c. 

Historic prices of imported product plus transport insurance 

and duties suggest "landed" costs of Penicillin V = K312 per kq 

and Ampicillin = K856 per kg. These prices appear to be 
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realistic in view of the almost identical prices supplied by BPI 

through DCPT which DCPT notified by Telex in April 1990. 

However, according to the detailed costings obtained from 

BPI the costs used for the imported "landed" penicillin are K456 

per kg and ampicillin K1266 per kg. The reason for this 

difference is not known. These costs are used to calculate 

prices charged by BPI and are those illustrated in Table E, i.e. 

Penicillin @ K0.425 and Ampicillin K0.635 per tablet packaged. 

But these are not the prices which apply in the market. These 

products are supplied to the Trade Corporation for sale, and 

substantially higher prices are then charged (Table D). If the 

prices of the packaged products are calculated overall, there is 

an increase of approximately SO\ in th~ Trade Corporation's 

prices over those at which it is supplied by BPI. Applying an 

increase of approximately SO\ to prices charged by BPI suggests 

official prices in the market of K684 per kg of penicillin V and 

K1899 per kg of ampicillin. At these prices substantial profits 

would be made, though a proportion of BPI's products are 

distributed free of charge through nospitals and clinics so that 

it is not clear at what average price the products become 

profitable. What is evident from Table E is that there is a 

shortage of product, and the prices for BPI products in the 

market are very much higher than the official prices, even when 

enhanced by the margins imposed by the Trade Corporation. It is 

unclear to what extent an increase in supply would affect market 

prices, but it may be assumed that it would be an acceptable 

objective of the project to reduce unofficial prices and if 

possible eliminate sales of unreliable material. 
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Although the use of cif prices is appropriate for economic 

analysis, major world producers are able to manipulate prices to 

an extent that it is difficult to determine what a world 

equilibrium price, if any, should be. While this manipulation 

could result in a high degree of uncertainty the improvements in 

technology and increasingly large scale production have resulted 

in the prices of penicillin and ampicillin being relatively 

stable over the past ten years (Annex VIII-12). There is no 

guarantee that cif prices of these products will remain 

consistent in future, but the reasons for their past stability 

suggests that they are unlikely to change appreciably over the 

life of the project. This situation also suggests that as 

mentioned in the main part of the report, no direct competition 

is possible on price with the major intPrnational suppliers. 

A decision on the prices to be used for the products is 

crucial in determining the degree of financial feasibility or 

otherwise of the project. 

Ampicillin would be supplied by the project to BPI in bulk 

contalners for tabletting and packaging by BPI. The price that 

could be charged by the project would not be a retail price, but 

an intermediate price related to what BPI is paying for imports. 

When import prices are quoted independently (Table C (1) and 

(2)), they do not correspond with the price shown in detailed 

costs provided by BPI (Table B), and are substantially less. If 

the foreign cost element in Table B is adopted it results in 

substantial profit for the project. The cost of Ampicillin to 

BPI in Table B is approximately R1266 per kg. Using this as the 

price to be charged by the project produces a substantial profit, 
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so a compromise of KlOOO per kg is used which is just less than 

half the difference between what BPI indicate that they pay for 

imported material, and the cost they attribute to the same 

material in their cost details (Table B). This is compared to 

the use of the landed cost of imported material. 

The proposal to develop indigenous raw materials to 

substitute for imports would result in cost reductions. However 

although an indication is given in the main report p.89, that up 

to 23\ of raw materials are agro based and could be available 

locally, it would be difficult to predict the speed at which 

these materials could be developed and introduced into the 

project. It has been assumed that 5\ by value could be 

introduced in year 4, 15\ in year 5, and the full 23\ thereafter. 

This substitution, has not been shown in Table J because it is 

not possible to anticipate the cost at which these materials 

could be introduced. However, if it is assumed that the 

indigenous materials cost very little, (and no cost is attributed 

to them), the difference in the return of 6\ in Table K(1) would 

only be an additional 1\, but a 7\ return under these 

circumstances would be creditable. The impact of the 

substitution of indigenous materials is of course much greater in 

the economic analysis. 

Penicillin V tablets would be supplied to BPI for packaging 

only. The costs in Table A do not provide the detail necessary 

to isolate the packaging only costs, and although it was 

suggested by BPI that they would expect to pay K35.50 per 100 

tablets, this would not permit them any margin as they appear to 

sell on at this price (Tables D and E). Two prices have 

therefore been used, K35 and K30 per 100 tablets. Both prices 
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prod~~e attractive returns to the project. As the cost of 

packaging 100 tablets costs proportionality less than packaging 

20, the difference of KS should adequately cover the additional 

costs. However if this margin is not considered sufficient the 

returns available would permit a further reduction in price to 

the project. 

1.4 Data Sources 

Manning levels, product selection and production levels, 

conversion factors and some costs have been drawn from the main 

report, particularly Annex VIII and the cost of ne• building, 

plant and equipment is taken from the Technical Re;>ort. Most of 

the cost data has been obtained from BPI by the co~nterpart staff 

of DPTC, who also provided the breakdown of data for the 

tabletting department. 

1.5 Inflation 

The change in Government policy in the period 1987/88-

1988/89 resulted in a sudden upsurge ~.1 prices which may be 

regarded as abnormal. This does not provide guida~ce for the 

continuing situation for the next 5 years. The prices of 

imported raw materials have been stable over a long period, and 

for reasons already given there is no reason to as~ume that this 

will change. The materials to be purchased locally will be in 

relatively small quantities, and labour, administration and 

utilities costs will remain the main domestic costs. It is 

assumed that these costs will remain approximately in line with 

changes in domestic prices generally, and with cha~ges in the 

prices of the product. 
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1.6 Risk and Sensitivity 

1.6.1 Management 

In view of the developmant work which the project is 

intended to provide, it is important that management should 

be sufficiently motivated to carry out the trials of new 

materials and have the flexibility to produce a variety of 

products. The delay and contamination problems created by a 

flexible multi-product operation will require a high level 

of efficiency which in turn will require management capable 

of responding to the challenge. Consideration should be 

given to providing appropriate incentives plus the 

introduction of monitoring controls. 

1.6.2 Raw Mate~ials and Products 

Imported raw materials are expected to remain accessible at 

stable prices, in view of the record of the past 10 years, 

and similarly the products are expected to remain in demand 

at prices which will continue to be managed at levels 

appropriate to the costs of production. 

Current uncertainty concerning domestic product prices has 

been allowed for by varying the price of Ampicillin from K600 per 

kg, K860 per kg and K1000 per kg to produce an IRR of 6\ at K860 

per kg and 11\ at K1000 per kg. For Penicillin V 100 tablets 

priced at K35 and K30 give IRRs of 38\ ;.nd 31\ respectively. 

A change in capital cost for Ampicillin has been considered 

with an increase of 10\ only, in view of the 11\ return (Table 

K(2)) and this results in a fall of 1%, to 10\. There is more 

scope to consider capital cost increases in the production of 

Penicillin V, and an increase of 30\ produces a return of 30\ 
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down 8\. This suggests that even if the capital costs escalate 

substantially, the project would be financially feasible. 

Although feasibility is indicated particularly in the 

production of Penicillin V tablets it would be misleading to base 

calculations of break-even on these figures, because the 

intention is clearly to pro:>duce a variety of products, 

necessitating stoppages for changeover and decontamination. 

Where financial viability might be affected it should be 

compensated for by managing the product mix to provide higher 

value products. 
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Table A Penicillin V 100 Tablet Bottle 
(250 mg tablets) 

Foreign 

Packing material 
Direct Labour 
V/C 
F/C 
Admin. Cost 
Distribution selling 
Total Cost 
Profit 10% 

Ex Factory Cost 
Turnover Tax 5% 

) 
) 
) 
) 
) 

K 

11.46 

) 19. 28 
30.74 
3.07 

33.81 
1.69 

35.50 
======= 

Table B Ampicillin 100 Capsule Bottle 
(250 mg capsules) 

Foreign 
Packing material 
Direct Labour 
V/C 
F/C 
Adm. E)(p. 
Dis. sell. 

10% profit 

Ex Factory Cost 
5% Commodity Fee 

SOURCE: BPI, 1989. 

) 
) 
) 
) 
) 

K 

31.65 

) 23.33 
54.98 

5.50 

60.48 
3.02 

63.50 
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Table C Pmi.cill:in-lllllp.ci 11 in Prices per lg 

Penicillin $ K .Anpicillin $ K 

(1) BPI 1989 App~VII-12 
(Penicillin B 
Potassima) 

FCE 
CIF (+ 16\) 
Landed (+ 42%) 

(2) BPI (DCPT Telex) 
1990 

CIF 
Landed (+ 42%) 

(3) BPI 1989 Detailed 
Aco:mlts, Tables 
A + B. 
'lhese prioes ref er to the 
oost of foreign prOOuct 
which i.ncluies "other 
chemicals" 

(4) Prices used Table J 

CIF 
Landed 

Adjuste:i fran (3) 

above (Table B) 

(5) Price used in Table L 

note 14 

29.64 190 
220 
312 

34.41 220 
48.91 313 

456 

(Anpicillin 
~) 

81.20 520 
603 
856 

94.27 603 
133.98 857 

1266 

600 
860 

1000 

35 per 100 



Prices in K per tablet packed. 
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D.51 (100s) 
D.65 (20s) 

__ Trade Corpn. ------ l'ledical _ private 

Penicillin V D.425 (20s) 
D.355 (100s) 

2.00 (16s) 
D.97 (100s) 

retail shops practitioners 
(prescriptions can 
be given for govt. 
clinics) 

BPI. __________ 
1 
____ 1CJllSO -----Civil Hospital & 

-icillin 1 .294 (16s) 
D.635 (100s) 
D.675 (SDDs) 

2MSO ·---- ---
1 • CJllSO - Central l'ledical Stores Dept. 
2. AlllSD - Army l'ledical Stores Dept. 

(Ref. p.37 Report) 

liovt. Clinics 

l'lilitary Hosp!.tal 



Official Prices 

BPI 

Trade Corpn. 

UNICEF 

Unofficial Prices 

BPI 
Chinese 
Thai 
UNICEF 
Bangladesh 
Japanese 
German (Helm AG) 
Italian (Bayer) 

Table E Dcaestic Market Prices 
(K per 250 mg packed) 

Penicillin V 

0.425 
0.355 

0.510 
0.650 

FREE 

2.000 
0.500 
0.400 
1.400 

(20s) 
(100s) 

( 100s) 
(20s) 

(20s) 
(20s) 
(20s) 
(2C's) 

Ampicillin 

1.294 ( 16s) 
0.635 ( 1 OOs) 

2.000 ( 16s) 
0.970 ( 100s) 

FREE 

4.5 (16s) 
2.0 (16s) 

2.0 (16s) 
1.5 
4.0 
3.0 
2.5 



Table F Proposed "annlng and labour rosts 

Rat a Total Total 
~~~~~~~~~~~~---P.-roduction Utiliti!!...J:.!.~2..tllgI.!.!J.~!dmln ~11£11.l.l.~!:LJ.....per month per moo~b-!n.o.ual!.x. 

1 • l'lanager 

2. Supervisor (Asst.l'lgr) 1 

3. Shift Supervisor 
(graduate) 4 4 4 2 2 

4. Shift Technician 
(Charge Hand) 16 e 4 3 

s. Skilled Worker 
(Grade 1 ) 4 2 

6. Semiskilled Worker 
(Grade 3) 4 4 4 

Employers Social Contribution 

Staff requirements from Annex VIII-6 Note& i) 
ii) For purposes of calculating wages it is assumed that the whole staff 

complement will be employed throughout, because although there will be a 
~roduction build-up over 3 years, an essential objective ls training. 

1300 1300 15,600 

1250 SOOD 60,000 

1125 19000 216,000 

1000 31000 372,000 

975 5250 63,000 

750 9000 109,000 

-
934,600 

---------------
5.2 364 4,369 

I -~ 
.,c 
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Tllbl.e C lkJt.i.es mnd Taxes (j) 

Pharmaceuticals l'lachinery 
mid Dlemicals Parts l'lild Steel Stainless Electrical Air Cond. 

FIE end Freight 15 

Insurance 1 

tIF end Customs 15 

Connodity Tax 5 

Ucenc:e Fees 5 

Port a.ties 2 

Banlc charges 0.5 

Transport and 
Handling 3 

biness Taxes 

Turnover Tax 
Profits Tax ) 
State Contribution) 

5 

JO 

15 

15 

Source: BPI doa.inents and OCPT procuranent dept. 

15 15 75 15 

JO JO 20 JO 

Although the above figures were officially quoted, the difference between the cif and 
· .. :ided cost of penicillin and aqJicillin appears to be 42j. This amoul'lt has been used 
to apply to the costs of i.11'1orts in Table J, 2. 11.13. (from "'3P.VIII-8 + 11). 

Althoucj'l the Foreign Investment Law of 1988 gives tax exemptions on equipment and materials 
~rted by foreign investors, it is understood that the project 1110Uld not benefit from this 
concession. tbdever, this would almost certainly depend on the main source of finance, and 
taxes have not been added to the Htimated capital cost. 

It would be expected .that the project would not declare profits. 

1 [)() 

60 
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Table B Capital Costs - Allpicillin (OOOs It) 

Year 1 2 3 

Buildings domestic 7,574 

imported 280 

Plant domestic 

imported 6,666 6,666 

14,520 6,666 

Depreciation 

Building domestic 114 114 114 

imported 4 4 4 

Plant domestic 

imported 500 1,000 1,000 

618 1 , 118 1 , 118 

1. No duties have been added to imports. 

2. Imports are converted @ K6.4 = $1 

3. Depreciation is assumed to begin in year 3, year 1 of 
operation. 

Year 6 

Depreciation buildings 1.5\ 
Plant and equipment 7.5\ 

Penicillin V (OOO's K) 

Equipment imported 10,000 

4. Depreciation is assumed to begin in year 6. 
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Table I Working Capital - Aapicillin/Penicillin V 

1. Work in progress 

12 days fermentation 
3 days stage 1 
3 days final product 

24 days quality control 
40 days total operation 
of 305 p.a.(production 
costs less 1epreciation) 

2. Stocks of finished 
products 

These are distributed 
immediately. 

3. Stocks of raw materials 

Table J 2 + 13. Half 
year supply. 

Year 3 

505147 

4 

655104 

5 

846424 

1057102 1586157 2114204 

6 

4. Stores and spare parts 383280 

These are included in the 
new equipment cost 
(13331980) to year 5. 
After which 4\ of equipment 
cost is held less the 
150,000 allowance made in 
Table J (13,181,980) 

Annual Total 

Working Capital Requirement 

Accumulated Total 

1562249 2241261 2960628 383280 

1562249 + 679012 + 719367 + 383280 

3343908 

There are no debtors or creditors. 

It is assumed that the working capital for Penicillin V will be 
the same. This will overstate the cost of Penicillin V. A 
charge of 4\ for spares is also included in the P&L A/c under 
maintenance and spares from year 8, plus 1\ charged to domestic 
costs. No addition is made to working capital under this 
heading. 



Teble J ""'1lclllln Prortt. ftl1d lass - IUtornetlve II Strain 2 (3SOOO V/•l) 

Ye1r 3 4 5 6 7 8 

1. Product.ion - Penicillin (kgs) 8,0110 12,060 18,080 18,080 18,080 18,090 
Costs ln K Dom. Inoort Dom. Inport. Dom. Import Dom, Inport. Dom, Import Dom, I!1'5!ort 

2. Raw l'laterl1ls (i""°rts) end duties (dom) 
J, l1bour 
4. Soci1l benefit 
s. Utilities lncludinc) fuel 
6. Adllin1str1tlon 
7. l'lalnt.ena;.ce I Replin 
8. Insuunce 
9. Oeprecl1Uon 

Cost or Penicillin product.ion 

10.[quivelent. ~put ~icillin (kgs} 

11.Packaglnc) (bulk containers)+ duties 
12.UUUt.les 
1J.Chenilc1ls I Duties 

Cost or ~iclllin production 

14.Total Cost ~icillin Product.ion 

15,(1} Revenue I 'llOrld price cir {K6ll0) 
(2) Revenue I cir price including 

duties (K860) 

(Cross Surplus 15 {2)-14 
(OeprechUon 1ddld beck 
(Pu depreci1Uon 1Urplus 

(J) Revenue I BPI price K1000 per kg 
Cross Surplus 15(3)-u 
Pre-depreci1tion Surplus 

299,752 
834,600 

4,370 
74,610 

472,900 

713,695 449,628 
834,600 

4,370 
111,920 
472,900 

1 ,070,542 599,503 1,427,389 599,503 1,427 1389 599,503 11427,389 599,503 1
1
427,389 

834,600 - 834,600 - 834,600 - 834,600 
4,370 - 4,370 - 4,370 - 4,370 

149,220 - 1119,220 - 1119,220 - 149,220 
472,900 1172,900 472,900 472,900 
150,000 150,000 150,000 150,000 150,000 150,000 1!50,000 150,000 

184,320 - 184,320 - 184,320 - 184,320 - 1811,320 - 184,320 
113,607 1,004,105 113,607 1,004,105 113,607 1,004,105 113,607 1.0011.105 113,607 1,004,105 113,607 1 ,004,105 

1,984,159 1,111,800 2,111,345 2,0111,647 2,508,520 2,581,494 2,508,520 2,sa1,4911 2,508,520 2,581,1194 2,508
1
520 2,s81 ,494 

3,701,959 4,245,992 5,090,014 !,090,014 5,090,0111 5,090,0111 

5,470 8,210 10,940 10,940 10,940 10,940 

10,505 25,013 5,263 12,530 5,243 12,1183 
131 ,220 - 196,950 - 262,440 - 262,4110 - 262,440 - 262,440 .... 
325,576 775,182 488,662 1,163,1182 651,153 1,550,384 651,153 1,550,384 651,153 1,!550,3611 6!51,153 1,550,364 VI 

467,301 800,195 690,875 1,176,012 916,836 1,582,8117 913,593 1 ,550,364 913,593 1,550,364 913,593 1,!550,3611 1.,,1 

1,267,11~ 1,666,887 2,1181 ,883 2,463,957 2,1163,957 2,463,957 

4,969,1155 6, 112 ,879 7,571,697 7,553,971 7,553,971 7,553,971 

3,282,000 4,926,000 8,564,000 6,564,000 6,564,000 6,564,000 

4,704,200 7,060,600 9,1108,400 9,408,400 9,408,1100 9,408,400 

(265,255) 947. 721 1,836,703 1,8511 ,429 1,8511,1129 1,8511,429 
1 , 117. 712 1, 117, 712 1. 117, 712 1, 117. 712 1, 117, 712 1, 117. 712 

852,1157 2,065,433 2,954,1115 2,972,1111 2,972,1111 2,972,1111 

511170,000 8,210,000 10,940,000 10,940,000 10,9110,000 10,940,000 
500,545 2,097,121 3,368,303 3,366,029 3,386,029 3,386,029 

1,618,257 3,214,833 11,1186,015 11,503,7111 4,503,741 4,503,7111 
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Notes to Table J 

1. Annex VIII-10 

~. Annex VIII-11. $13.87 per kg. An additional 42% has been 
added for duties. DCPT telex April 1990. 

3. Annex VIII-6. 

4. Annex VIII-6. 

5. Annex VIII-11 $1.45 per kg. 

6. Estimate based on 25% of DCPT overheads net of labour. 

7. These costs are included in new equipment costs for years 
1 and 2; with K300,000, half domestic half imported in 
subsequent years. Additional spare parts are allowed in 
the working capital. 

8. At K0.87 per KlOO assets. 
Corporation. 

9. Ref. Table H. 

10. Annex VIII-10. 

Quote from State Ins~rance 

11. Annex VIII-8. It is assumed that this packaging will be 
aluminimum containers, re-usable for the project's life in 
6 monthly cycles. 

12. Annex VIII-8, 9. 

13. Annex VIII-8 $22.143 per kg. An additional 42% duties. 

15. Annex VIII-12; and Table C. 

16. No substitution of indigenous raw materials has b~en 
included. 



Table K(l) Cash Flow - Ampicillin (K OOOs) 

1 2 3 4 5 6 7 B 9 10 11 12 

1. Revenue 852 2,065 2,954 2, :n2 2,972 2,972 2,972 2,972 2,972 2,972 

2. Residual Capital 10,006 

3. Balance (15,032)(22,697)(23,908)(22,522)(20,287)(17,842)(14,870)(11,898) (8,926)(5,954)(2,982) 

4. Total Inflow (15,032)(21,845)(21,843)(19,568)(17,315)(14,B70)(11,898)( 8,926) (5,954)(2,982) 9,996 

5. Buildings 7,854 

6. Plant and equipment 6,666 6,666 

1. Expatriates and Training 512 999 501 ... 
Ul 
Ul 

3. Working capital 1,562 679 719 527 (3,344) I 

9. Total outflow 15,032 7,665 2,063 6'19 719 517 (3,344) 

10.Cash Flow (15,032)(22,697)(23,908)(22,522)(20,287)(17,B42)(14,870)(11,B98)( 8,926) (5,954)(2,982)13,340 

Note: No assumptions have been mad~ about financing. 
IRR • 6' 

1. Table J Based on the price of KB60 pee kg. 15 (2) 
2. Table N. 
5. Table H. 
6. Table H. 
7, Table o. 
B. Table I. 

The cash flow is . . . indicative of funds required. 



Table lt(2) Cash Plow - J\mpicillin (It OOOa) 

1 2 3 4 5 6 7 8 9 10 11 12 

1. Revenue - - 1618 3215 4486 4504 4504 4504 4504 4504 4504 4504 

2. Residual Capital - 10006 

3. Balance (15032) (22697) (23142) (20606) (16839) (12862) (8358) (3854) 650 5154 9658 

4. Total Inflow (15032) (21079) (19927) (16120) (12335) (8358) (3854) 650 5154 9658 24168 

5. Buildings 7854 . 
..... 

6. Plant & F.quipnent 6666 6666 Vl 

"' I 

7. Expatriates & Training 512 999 501 

8. Working Capital - 1562 679 719 527 (3344) 

9. Total Outflow 15032 7665 2063 679 719 527 (3344) 

10.Cash Flow (15032) (22697) (23142) (20606) (16839) (12862) (8358) (3854) 650 5154 9658 27512 

Note: No assumptions have been made about financing. The Cl'Sh flow 
is • •. ~.ndicative of the funds required. 

IRR z: 11.0,. 

1. Table J. Based on the price of KlOOO per kg. 15(3) 
2. Table N. 
s. Table H. 
6. Table H. 
7. Table O. 
B. Table I. 



Years 

1. Product.ion Pen. V. kg. 
2. Production Pen.V. Tablets kg. 

Dom. 

Tabla L Penlt:Ulln V - Tablets - Prortt ..t Loa llccOlrtt 

3 

8,040 
7,799 

Import 

4 

12 ,060 
11 ,698 

Dom. Import 

5 

16,080 
15,598 

Dom. Import 

6 

16,080 
15,598 

Dom. Import 

7 

16,080 
15,598 

Dom. Import 

8 

16,080 
15,598 

Dom. Import 

3. Pruductlon Cost Pen.V. 1,qe~,159 1,111,000 2,171,345 2,074,647 2,508,520 2,581 ,494 2,500,520 2,581,494 2,508,520 2,581,494 2,508,520 2,581,494 
4. Total Production Cost Pen.V. 3,701 ,959 4,245,992 5,090,014 s.0~0.014 5,090,014 5,090,014 
5. COSTS TABLET DEPT. 
6. Labour 
7. Social Security 
8. Utll:.ttes 
9, l'laintenanc:e and repair 
10.Adnin. including insurance 
11 • Depreciation 

12. 
13.Total Production Cost 

14. Total Revenue I K35 per 100 

15. Cross Surplus (including depn.) 

16. Gross Surplus pre-depreciation 

233,400 
1,370 

271,640 
25,000 400,000 

100,000 

631,410 400,000 
1,031,410 
4,733,369 

10,918,600 

6,185,231 

7,302,943 

233,400 233,400 
1,370 1,370 

407,460 543,300 
25,000 400,0CD 25,000 

100,000 100,000 

767,230 400,000 903,070 
1,167,230 1,303,070 
5,413,222 6,393,084 

16,377,200 21,837,200 

10,963,976 15,444,116 

12,091,690 16,561 ,929 

1. The tablet department of DCPT has capacity of 16500 kg on one shift per annum. 

400,000 

400,000 

2. Material reduction or 3j on tablet process (rounded) DCPT tclc><.31,8,90 suggested 2 to 3~. 
3. 4, From Table J. (Includes depreciation), 
C. Labour cost of tablet department DCPT 1989/90 fully staffed - DCPT written note ~arch 1990. 
fl, lltllllles total cost DCl"T 1!lO!l/no !'111370 I mt cnpnr:lly pro rnt.NI, (OCl"T Tnlmc rn,11,!ln) nn 

capacity as9lJmE!CI to be 16080 kg. 
9, l'laintenance I 4j on current equipment asset value of KB.S m. Plus 1j domestic cost. 
10,Reduced to ncrnlnal K100,000 p.a. from 489,000. 

233,400 
1,370 

543,300 
-

100,000 

979,070 
1,628,070 
6,718,094 

21,837,200 

15,119,116 

16,996,828 

11.Depreclation ignored for 3 years. Replacement of equipment in year 6 at K10m and charged 
at 7.Sj p.a. No depreciation of buildings. New buildings and plant depreciated in the production 
cost of penicillin. 

14,Assuming K3S per 100 tablets unpacked. AlthC'Ul)h BPI sell to The Trade Corporation I KJS.S pet 100 
these are packed. The Trade Corporation resells I K51 pet 100, 

233,400 233,400 
1,370 1,370 

543,300 543,300 
- - - 100,000 400,000 

100,000 100,000 
1501000 1so1000 750 1000 
750,000 979,0~0 750,000 978,070 1,150,000 

1,628,070 2,128,070 
6,718,064 7,218,094 

... 
21,837,200 21,837,200 Vt 

""' 
I 

15,119,116 14,619,116 

16,996,929 16,486,828 



Table M Cash Flow - Penicillin V tablets (KOOOs) 

1 2 3 4 5 6 7 8 9 10 11 12 

1. Revenue @ K35 per 100 7,303 12,082 16,562 16,987 16,987 16,487 16,487 16,487 16,487 16,487 
2. Residual Value 14,756 
3. Balance (15,302)(22,697)(17,457)( 6,054) 9,789 16,393 33,380 49,867 66,354 82,841 99,328 
4. Total Inflow (15,032)(15,394)( 5,375) 10,508 26,776 33,380 49,867 66,354 82,841 99,328 130,571 
s. Buildings 7,854 
~. rl~nt and ~quipm~nt 6,(1(>6 6,(,(l(, 10,000 
1. Expatriates and training 512 999 501 
8. Working capital 1,562 679 719 383 (3,344) 
9. Total outflow 15,032 7,665 2,063 679 719 10,383 - - - - - (3,344) 

10.Cash flow (15,032)(22,697)(17,457)( 6,054) 9,789 16,393 33,380 49,867 66,354 82,841 99,328 133,915 

Note: No assumptions have been made about financing. 
of the funds required. 

IRR = 38\ 

1. Table L. 
2. Table N. 
s. Table H. 
6. Table N. 
7. Table o. 
8. Table I. 

The Cash flow is • . . indicative -VI 
00 
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Table N Residual Values (K) 

Penicillin Capital Costs Depreciation 10 years Residual 
year 12 

Buildings 7,854,000 118,000 1,180,000 6,674,000 

Plant 13,332,000 1,000,000 10,000,000 3,332,000 

1,118,000 11,800,000 10,006,000 

Tablet ting Capital Costs 7 years 

Equipment 10,000,000 
in year 6 

750,000 5,250,000 4,750,000 

14,756,000 

Working Capital - Ampicillin/Penicillin V 3,343,908 

Existing equipment, stores and spares are used in years 3, 4 and 
5 for tabletting, and charges for maintenance and repair are in 
the P&L A/c. From year 8 the cost of spares and maintenance is 
also included on an annual basis without addition to the working 
capital. These cost are not recoverable. 
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Table 0 Expatriate Support Costs (It 000) 

Year 1 2 3 
m/m K m/m K m/m K 

Expatriates: 

Construction Engineer 3 167 

Chemical Engineer 6 334 3 167 

Fermentation Technologist 3 167 3 167 

Pharmacist 3 167 

Component total 3 167 9 501 9 501 

Local personnel: 

Individual Fellowships 12 307 18 460 

Study Forms 1 38 1 38 

Component Total 13 345 19 498 

Overall Total 16 512 28 999 9 501 

Converted from$ estimates@ K6.4 = $1. 

It is assumed that all these costs are incurred in foreign 
currency. 
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Qiapter II Economic Evaluation 

1. Introduction 

It would be difficult to over-estimate the problems of data 

collection currently encountered in Myanmar. The government is 

primarily concerned with the maintenance of law and order, and 

since the change in policies in 1988 policy-making appears to be 

in abeyance. Officials are not readily accessible, with 

appointments taking 3 weeks to arrange; such appointments 

resulting in neither explanations of government policy nor 

expressions of opinion. In the period in the field only one such 

meeting was arranged, during which it was stated that "legally 

one cannot speculate about the rate of interest". As no data is 

collected for the purpose of economic evaluation, and with access 

to official opinion so curtailed, any economic criteria applied 

to an investment proposal such as this must be more than usually 

subjective. 

An essential part of an economic evaluation is an 

understanding of Government policies, with a view to assessing 

possible changes in the medium term. Implementation of the 

project is expected to take 2 years, and if some time is allowed 

for consideration and decision-making a 5 year view would seem 

reasonable. Unfortunately at the present time it would seem that 

no view can be taken. To quote UNIDO Mission of June 1989; 

" ••• a time characterized by many uncertainties. Specially it 

has not been possible to ascertain in sufficient detail the 

economic and industrial policies which the country's authorities 

wish to adopt and pursue in the years to come". 
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"The switch in policy from centrally planned and 

isolationist, to a more market orientated and open economic 

policy framework", does not indicate what the government's own 

programme will be. 

"The present government has officially abolished all 

existing long-term economic plans in favour of short-term 

economic planning on the basis of annual plans. This is done 

however, without any clear coherent notion of both the macro 

policies and the industrial priorities required in the future" 1 • 

It was not pos~ible to elicit from officials what government 

policy is or would be in the near future; nor any suggestions 

for establishing economic parameters. Under the circumstances a 

simplified economic evaluation is adopted. For this purpose 

rules of thumb have been used based on the UNIDO domestic price 

system of economic shadow pricing. 

2. Potential Indirect Benefits 

The project would produce a range of pharmaceutical products 

which would go some way to meeting national needs. Raw materials 

would be processed for BPI which would otherwise be imported 

directly in processed form. Ampicillin would be supplied to F.PI 

in bulk for BPI to package, and Penicillin V would be supplied to 

BPI in tablet form also for packaging. 

Given the limited availability of Forex, any allocation of 

Forex to purchase raw materials for the project may affect the 

amounts of other materials purchased by BPI, so it is not clear 

to what extent the output from the project will overlap with or 

1. UNIOO Ind-Sector Review Mission to M\•anmar October 1989. 
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augment the output from BPI, and it is possible that in the short 

term there would be no overall increase in output, nor a change 

in product prices. Although BPI is currently operating below 

capacity this is due essentially to a shortage of Forex. If the 

project can be funded through foreign sources there will be an 

addition to national output as a result of the project. 

A shortage of pharmaceutical products exists. To give an 

impression of the market situation to which the project would 

contribute, there was an estimated demand in 1981 for 

14 tons Penicillin G and v, and 

7 tons Ampicillin; and an actual import in 1985/86 of: 

10 tons Penicillin G and v 

2 tons Ampicillin 

There was a decline in output from BPI between 1982/83 and 

1988/89 of approximately 26\ (Fig. II-4 and Table III-10, the 

main Report). Unofficial prices for Ampicillin are twice the 

price charged by the Trade Corporation, and three times the price 

for Penicillin V (Table E). At full capacity the project is 

expected to produce 

16 tons of Penicillin V or, 

11 tons of Ampicillin, or a combination of the two or 

others, which would not become available until year 5 of the 

project in ~hese quantities. It is anticipated that the project 

will have a direct and beneficial effect on the supply or price 

of products to the consumers, but to an unquantifiable extent. 

It is also possible that the saving in Forex could induce an 

increase in the quantity of products imported, though in present 

circumstances that is unlikely. What is possible is that the 
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gradual introduction of new locally produced raw materials would 

lead to cheaper and increased supplies, but despite the 

importance of this as a direct benefit to the public, these 

benefits cannot be quantified. 

In these circumstances it is particularly difficult to 

decide on the parameters to be applied, particularly when the 

principal objectives of the project are the creation of economic 

and social benefits, which under normal circumstances are 

difficult to quantify. A restatement of the objectives serves to 

underline the difficulty. 

1. The ultimate objective is to secure an improvement in the 

reliability of the supply of basic medicines at lower prices 

for the people. As there will be some overlap with current 

supply and the possi~ility exists of alternative uses of 

foreign exchange affected by the project, th~ net impact on 

consumers cannot be quantified. Nevertheless the 

importance of an improvement in supply cannot be over

estimated. 

2. The immediate objective iE to reduce dependence on foreign 

exchange by a) substituting i~ports of less proce~sed active 

ingredients for formulated products; and b) substituting 

indigenous mdterials for imports. 

3. These objectives can only be achieved through the 

introduction of more sophisticated technology and the 

upgrading and development of the skills of local staff. 

This may however be regarded as a separate and additional 

object in itself. 
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The introduction of sophisticated technoloqy and the 

training of local staff, while valuable in itself, is the 

essential means by which the project can succeed. Training would 

involve not only staff recruited for the project, but also the 

upgrading of the skills of the staff at DCPT. This contributes 

to overall development, making successive opportunities more 

accessible, and promoting independence and self-rEliance; but no 

attempt has been made to quantify this. 

3. Direct Benefits 

The substitution of indigenous materials and skills for 

imported products is intended to reduce dependence on scarce 

foreign exchange, and a valuation of the benefits derived from 

this is the main quantifiable economic benefit of the project. 

(The economic value of the gross direct benefits of the project 

is treated as the border price value of the output of the project 

expressed at the shadow exchange rate.) 

Foreign Exchange - econODJic value 

Although the amounts involved can be estimated, there are no 

official guidelines to suggest the scarcity value which foreign 

exchange justifies at the present time. Published trade figures 

must be increasingly unreliable as a substantial proportion of 

trade follows unofficial channels. 

This situation suggests that a shadow exchange rate cannot 

be derived from the trade figures; first because the reliability 

of the trade figures themselves is doubtful; but secondly 

because the duties and taxes on traded goods are not fully 

responsible for the total distortion in dom~stic prices. The 
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unofficial market rates may be regarded as extreme; reflecting 

an unstable if temporary situation, though a previous study in 

1988 considered an unofficial rate of K30 + $1 as a reasonable 

assumption, and using a figure from the trade formula settled on 

K21 = $1. In a meeting at the Ministry of Planning and Finance, 

reference was made to new official arrangements which permit 

traders to use export earnings to purchase imports, which can be 

sold at rates of approximately KSO = $1. This has been possible 

since 1st March 1990 and is believed to have had the effect of 

bringing the unofficial rates down to below KSO = $1. 

Unofficial trade is being conducted at exchange rates of KSO 

= $1, and possibly as high as K60 = $1, compared with the 

official rate of K6.4 = $1, and these rates are reflected in a 

wide range of products on local markets. 

sold for K60 = $1; clothing at KSO = $1. 

Luxury products can be 

Shortages in the supply 

of domestic products are openly reflected in official and 

unofficial prices. Beer is available in government outlets for 

K20, elsewhere for K70. The difference in prices for 

pharmaceuticals has been illustrated in Table E. Under the 

circumstances, where foreign exchange appears to be increasingly 

scarce, it is assumed that K38.4 = $1, or 6 times the official 

rate, shoulrl be used. 

No attempt has been made to breakdown all the inputs into 

traded and nontraded categories. A premium of 600\ has been 

applied to products which can be readily identified as imports, 

import substitutes, or exports at untaxed cif/fob boraer prices. 

It is assumed that S\ of the agro-based raw material 

imported will be replaced by indigenous materials in year 4; 15\ 
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main Report p.89.) 

4. Economic Discount Rate 

If current government attitudes to planning can be inf~rred 

from the quotations referred to above, government cannot be 

expected to take an active role in investment in new projects. 

This was emphasised by officials of Myanmar Pharmaceutical 

Corporation who expressed concern that projects should be 

attractive on commercial grounds. There is concern for the 

rehabilitation of existing projects, many of which are in 

difficulties dye to scarcity of capital, particularly ~orex. 

However some industries have been designated state monopolies, 

and in these the investment initiative, whether resulting in 

government or othe~ investor participation, will remain with 

government. Shortage of investment funds, and especially Forex 

is resulting in the breakdown of existing industries, so that 

funds are not readily available for new projects under any system 

of allocation; and under these circumstances it is s~99ested 

that only projects which are particularly attractive, ie. with 

high returns, are likely to be considered. This situation 

suggests at most a supportive government role. No evidence was 

available to indicate the EDR, though clearly it may have been 

overlooked, and it may be reasonably assumed that projects were 

not being selected by government on the basis of the Economic 

Internal Rate of Return. In discussion with the Ministry of 

Planning and Finance no suggestions were forthcoming, and indeed 

it was pointed out that "it is illegal to speculate about the 

rate of interest". Th~ Myanmar Investment and Commercial Bank 

stated that the long term savings deposit rate was 10\, and the 
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stated that the long term savings deposit rate was 10%, and the 

minimum IRR was also 10\. No explanation supported these 

statements, and in view of the foregoing comment it is 

inappropriate to speculate on a rate. 

5. Shadow Wage Rate 

Official salaries and wages are considered to be inadequate 

to meet basic living costs by up to 50\. The salary of a highly 

qualified recruit would be K1250 monthly, and it is currently 

e5timated that a basic minimum wage to keep a family of four 

would be K1500 excluding rent. Only the most senior government 

officials get subsidised housing, otherwise the rent for a family 

apartment is likely to cost K1000 a month. This suggests that 

K2500 a month represents the basic living costs for a family of 

four compared with official wages which are as low as K750 a 

month. Official wages are therefore supplemented by a wife's 

income and moonlighting. Productivity is low and many employers 

use the obstacles presented by the bureaucracy and other informal 

means to supplement their salaries. Despite this situation there 

are many qualified people in search of jobs, and many 

professionally qualified are actively seeking emigration. 

It is anticipated that there would be no difficulty in 

recruiting staff for the project. The manager would be on 

transfer from another government post, with direct recruitment 

for other posts. The situation is changing however, with 

qualified people emigrating and leaving public service for the 

private sector, so that it is possible that recruitment would be 

more difficult in future. Qualified personnel are least likely 

to be productively employed, but there is a potential loss to the 
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country through emigration. Skilled and semi-skilled workers are 

in demand and are considered to be able to earn close to 

government rates. In these circumstances it is difficult to see 

that the opportunity cos~ of labour to the project would be much 

if any less than the wages on offer. It would also be reasonable 

to expect that whatever is earned will also be consumed. 

It is assumed that labour recruited for the project is not 

in its alternative occupations producing gocds which would carry 

a foreign exchange premium, so·that no adjustment is made to the 

proposed salaries and wages used in the financial analysis. 
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TABLE P WorkiD<J Capital - Economic Cost/Benefit 

.Aapicillin 

Year 

1. Work in progress 
Production cost -
depreciation x ....!Q. 

305 

2. Stocks of finished 
product 

3. Stocks of raw 
material (half year) 
and chemicals 

4. Stores and spares 
4' equipment cost -
150000 x 6 

Total Each Year 

3 

1,414,473 

4,466,631 

5,881,104 

Working Capital Commitment 5,881,104 

Accumulated Total 

4 5 

1,962,390 2,572,409 

6,541,491 8,290,934 

8,503,881 10,863,343 

2,622,777 2,359,462 

Penicillin V 

1. Work in progress 
production cost -
depreciation x ....!Q. 

305 

2. Stocks of finished 

3. Stocks of raw 
material ~half year) 
and chemicals 

4. Stores and spares 
(Equipment as for 
penicillin. 
Tabletting equipment 
spares included in 
P&L account) 

Total each year 

Annual Commitment 

Accumulated Total 

1,165,164 

2,141,085 

3,306,249 

3,306,249 

1,426,548 1,741,398 

3,051,045 3,63•),842 

4,477,593 5,381,240 

1,171,344 903,647 

6 

2,299,674 

2,299,674 

2,299,674 

13,163,017 

2,299,674 

2,299,674 
. 

2,299,674 

7,680,911 
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TAii.£ Q £cmmic r.ost-tlslefit - -jcilHn (K) 

3 4 5 6 7 8 

1 • "ft., fllaterial 4,282,170 6,102,090 7,279,684 6,594,540 5,594,540 6,594,540 

2.+labaur 834,600 834,600 834,600 834,600 834,600 834,600 

3. Social Benefits 4,370 4,370 4,370 4,370 4,370 4,370 

4. utilities 74,610 111,920 149,220 142,220 149,220 149,220 

s. binistra•.ion 472,900 472,900 472,900 472,900 472,900 472,900 

6. l'laintencn:e mid Repairs 150,CXD 150,CXD 150,CXD 1:i0,000 
900,CXD 900,CXD 900,000 900,000 

7. lnsuriJnCC!' 184,320 184,320 184,320 184,320 184,320 184,320 

Depra:iaticn Foreign 6,024,630 6,024,630 6,024,630 6,024,630 6,024,630 6,024,630 
Dmestic 113,607 113,607 113,607 113,607 113,607 113,607 

8. Dep:ra:iaticn Total 6,138,237 6,138,237 6,138,237 6, 138,237 6,138,237 6,138,237 

9. Pad<ages 150,078 75,180 74,898 

10. utilities 131,220 196,950 262,440 262,440 262,440 262,440 

11 • D11!111icals 4,651 ,092 6,980,892 9,302,184 9,302,184 9,302,184 9,302, 184 

12. Total Producticn Cost 16,923,597 21,101,459 25,752,853 24,992,811 24,992,811 24,992,811 

13. l'G¢cillin Reven.ie I K600 ~9,692,000 29,SSb,OOO 39,384,000 39,384,000 39,384,000 39,384,000 

14. Cost excl•Jding depreciaticn 10,785,360 14,963,222 19,614,616 18,854,574 18,854,57 .. 18,854,574 

15. Gross RevtnJe (excluding 8,U,640 14,592,778 
depreciaticn) 

19,769,384 20,529,426 20,529,426 20,529,426 

ttite: Based on Table J. 

~ies and Taxes excluded. 
+ Shadow wage adjustment applied-none. 

Forex factor applied 
• Local material substitution - year 4, 5~. year 5, 15~. year 6, 23~. 



TABLE R Econaaic ntscount Schedule - ~picillin (K OOOs) 

1 2 3 4 5 6 7 8 9 10 11 12 

1. Revenue 
2. Residua! Value 

Balance 

8,907 14,593 19,769 20,529 20,529 20,520 20,529 20,529 20,529 20,529 
26,666 

Total Inflow 
3. Buildings 
4. Plant and 

F.quipnent 
5. Expatriates and 

Training 
6. Working Capital 

Total Outflow 
Balance of Resources 

IRR • 11.S\ 

7,854 
39,996 39,996 

3,072 5,994 

50,922 45,990 
(50,922)(45,990) 

3,006 

5,881 2,623 2,359 2,300 
8,887 2,623 2,359 2,300 

20 11,970 17,410 18,229 20,529 20,529 20,529 20,5'9 20,529 

Residual Value, Forex premium applied to the equipment and plant. 
Residual value buildings 6674 + (3332 x 6). 
Building assumed to be entirely a domestic cost. 
Forex premium applied to plant and equipment. 
Forex premium applied to expatriate experts and tralning. 
Forex premium applied to working capital. 

Duties are excluded from working capital. Production cost-depreciation-duties x 40 
6 

305 

47,195 

(13,163) 
(13,161) 
60,358 

..., 
"" 



TABLE S Economic Coat Benefit - Penicillin V (~) 

1. Production of Penicillin v. Kg. 
2. Production of Penicillin V tablets kg. 
3. Cost of Production - Penicillin 

(including depreciation) 
4. Costs as for Penicillin (excluding 

depreciation) 

Tablet ting 

5. Labour 
6. Social Security 
7. Utilities 
8. Maintenance & Repairs Foreign 

Domest5.c 
9. Administration (including insurance) 

10. Depreciation 
11. Tablet Production Cost (including 

depreciation 
12. Tablet Production Cost (excluding 

depreciation) 
13. Total Cost (including depreciation) 
14. Total Cost (excluding depreciation) 
15.*Revenue@ K220 per kg (1) x 6 
16.*Cost of tablet production(ll). 

17.*REVENUE (15 + 16) 
18. GROSS SURPLUS EXCLUDING DEPRECIATION 
19.+RF.VENUE@ K549 per kg (2) x 6 
:;>O.+r.rn!ln ~urpluA excludinq rlrprrcinticm 

3 

8,040 
7,799 

11,991,207 

5,852,970 

233,400 
1,370 

271,640 
2,400,000 

25,000 
100,000 

3,031,410 

3,031,410 

15,022,617 
8,884,380 

10,612,800 
3,031,410 

13,644,210 
4,759,830 

25,689,906 
H,,no5,!i'-fl 

4 

12,060 
11,698 

13,848,437 

1, 710, 200 

233, 400 
1,370 

407,460 
2,400,000 

25,000 
100,000 

3,167,230 

3,167,230 

11,015,667 
10,877,430 
15,919,200 

3,167,230 

19,086,430 
8,209,000 

38, 533, 212 
'- 7, r,r;5, 7R'-

5 

16,080 
15,598 

16, 113, 331 

9,975,094 

233,400 
1,370 

543,300 
2,400,000 

25,000 
100,000 

3,303,070 

3,303,070 

19,416,401 
13,278,164 
21,225,600 

3,303,070 

24,528,670 
11, 250, 506 
51,379,812 
J0,101,640 

3.4. Costs from Table P allow for domestic raw material substitution from year 4. 
4. Table P 1-7 inclusive. 

6 

16,080 
15,598 

15,428,187 

9,289,950 

233,400 
1,370 

543,300 

100,000 
4 •. 500,000 
5,378,070 

878,070 

20,806,257 
10,168,020 
21,225,600 
5,378,070 

26,603,670 
16,435,650 
51,379,812 
4 1 • ,, 11 • 79:;! 

*15.16.17 
18. 

+19.20 

Penicillin V is not imported in tablet form. CIF Penicillin V is $34,41/K220 per 
kg (before reduction). To get a cif price for 100 tablets it is assumed that the 
above cost of tabletting is added to the cif cost of Penicillin v. 
A quotation from a UK supplier cif Yangon Sept. 1990, 100 tonnes x 250 mg tablets 
in 1000 tablet containers was $85.8 per kg, or K549 per kg, (applied to actual 
tablets producted), (2). 

7 

16,080 
15,598 

15,428,187 

9,289,950 

233,400 
1,370 

543,300 

100,000 
4,500,000 
5,378,070 

878,070 

20,806,257 
10,168,020 
21,225,600 

5,378,070 

26,603,670 
16,435,650 
51,379,812 
41, "11. 792 

8 

16,08C 
15,598 

15,428,187 

9,289,950 

233,400 
1,370 

543,300 
2,400,000 

100,000 
100,000 

4,500,000 
7,878,070 

3,378,070 

23,306,257 
12,668,020 
21,225,600 
7,878,070 

29, 103,670 
16,435,650 
51,379,812 
39,711,79?. 

" !....> 



TABLET (1) Econo•lc Discount Schedule - Penlclllln V (K DDD's) 

2 3 4 5 6 7 8 9 10 1 1 12 

Revenue 4,760 8,209 11,251 16,436 16,436 16,436 16,436 16,436 18,436 16,438 

Residual Value 

Balance 

Total Inflow 

Buildings 

Plant and 
F:11ulrimnnt 

Expatriates and 
Training 

Working Capital 

Total Outflow 

7,8511 

39,~H~fi :1!1,991'\ 

3,072 5,994 

50,922 115,990 

3,006 

3,306 1'172 

6,312 1 '172 

fi0,000 

903 2,300 

903 62,300 

55'168 

(7,681) 

(7,681) 

Balance of 
Resources (50,922)(45,990) (1,552) 7,037 10,348 (45,864) 16,436 16,436 16,438 16.438 16.438 79,283 

The assumption • on Table S produces an almost breakeven position in 
economic terms. 

• 

"""' ~ 
I 



TABLB T (2) EconClllic Discount Schedule - Penicillin V (~ OOO'a) 

1 2 3 4 s 6 7 8 9 10 11 12 

Revenue - - 16,806 27,656 38,102 41,212 41,212 38,712 38,712 38, 712 38, 712 38, 712 

Residual Value 55,166 

Balance 

Total Inflow 

BuildingF- 7,854 
I 

Plant and ... ...., 
Equipnent 39,996 39,996 60,000 I.It 

Expatriates and 
Training 3,072 5,994 3,006 

Working Capital 3,306 1,172 903 2,300 (7,681) 

Total Outflow 50,922 45,990 6,312 1,172 903 62,300 (7,681) 

Balance of 
Resources (50,922)(45,990)(10,494) 26,484 37,199(21,088) 41,212 38,712 38,712 38,712 38,712 101,559 

The use of the quotation cif Yangon produces an IRR of 21\. 
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.dUl I-1 'nlDE OP ~CB 

Ft,..ntatlOI' Pilot Plant Study 

rMI' ·II 

A. Dryclpwnt Ob.i!ctl•r 

To expand tht •o1-.. and thr range of pharaacruticals in 
support of tht public htalth progranats. 

B. l!fttdiatt QbJtctiyt 

To HMSS the ttcbn i ca 1 end tconm i c illP 1 i cations of 
rstablishing a pilot plaat for ftnaantation baMd phara&ceuticals 
in preparation for a fut•rt invrstllrnt decision. 

c. Backgrpynd and .Justificatipn 

Tht 20 Ytar Long TtN Pl an accords r•at iltportanct to tht 
health of tht population. Undtr tht conMcutivt four rtar plans 
countrrwidt grassroot ltvtl pubt ic health progr-H art being 
i•pl1111nt1d. Th11 art accmapanitd by effort' to 11pand tht supply 
of both traditional and llOdtrn .. dicints. Tht Govtrftl9tnt's Third 
Ptaoplt's Health Plan, prepartd ~ith WHO assistance, calls for an 
increase and an expansion of tht range of pharaaceutical 
products. 
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Ftr111tntation Pilot Plant Study 

t1odtrn .ediclnts art in part faporttd and In part ct.livtrtd 
by tht BuMH Pharaauut icals Jftdustry <BPI> unct.r tht 
Phanaactutical Jndu&try Corporation of tht Hin1str1 of No. 1 
Jndustry. HCMever, local production :s cc.nflntd to dosa~ fona 
fONIMllation and tht bulk pharaactuticals havt to be almost 
·1ntirtly i.,orttd. ln addition aost of tht aachints art old and 
obsolttt and require ~tplac191nt and rtnov•tion. 

Factd with thtst nttds tht &ovtrnaent has taktn concrttt 
-.asurts to apgract. tht natiOftal pharaactutical industry. Tht 
inttntion of tht Govtrftlltnt is to advanct, as far as possiblt, 
frm pure for11u 1 a ti on to production in order to u., fort I gn 
txchan~. Ja tht years 1980 - 1982 a DevtlD111Mnt C.ntre for 
Pharaactutical Ttchnology was tstabllshtd with assistance fraa 
tht GovtrMtnt of .Japal\. It la. aupporti~g tit iadustrr with 
1xp1rtls1 in t1chaologr and quality and with trainiag. Further 
plans cmpriSt a aajor rehabilitation and aodtrnization of BPl's 
existing facilities. Tht rthabilitation is planntd for 1987 -
1989 at a cost of lJS$ 87.9 ai 11 ion <FE car.itontnt - USS 35.3 
aillion). Tht latt1r plan cs now bting rtvitwtd by tht World Bank 
undtr a ~ supported project - OP/BUR/841004 Pha,._.c~utical 
Jndustrits Rehabilitation Study. Ai b&ckground for tht necessary 
iftVtS\atftt dfC iSiOnS tht WB Study .-j 11 COft\&ift I intfr &li&t & 10 
year decaand forecast and an tconoraic evaluation of doratstic 
production versus iaports. Tht study is planned to bt coraplettd 
in Nov111btr 1986. 

Ont of tht Gover1t11tnt's long ttra obj1ctivts is to undertake 
production of antibiotics currently iaported at a ratt of 38 tons 
ptr )'tar. The follCMing tablt shCMs th! main imports. 

Benzyl Penicillin 
Procaint Peni~illin Fortified 
Streptcnycin 
Tetracyclint Hrdrochloridt 
Mpicillin 
Ptnici 11 in V 

Total 

1.5 t 
e.o t 

15.0 t 
5.5 t 
2.0 t 
6.0 t 

38.0 t 

Two f&ctors •rt critical in lht considtration of this pl&n -
tht tcrncn1c "Stalt of production and tht sophisticattd ttchnology 
togethtr with tht r1quirtd special skills. Given tht current 
detaand situation as well a5 the r15ults of earlitr studies 
alrtady conducted by tht Gov1rn11ent the building of a caanercial 
plant apptars at present not to bt justif itd. lt is exptcttd that 
th• W8 study .-ill htlp to dtterraint rtasonablt futurt timing for 
such a proj tc t. 
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F•rn•nt•tion Pilot P1•nt Study 

It is th• int•ni;m\ of th• Gov•rnaa•nt ~o uti1is• th• ti,... 
b•for• an inv•st..Dt c1e,;sion is ~•df for furth•r absorption of 
t•chnology and for training of p•rsonn•l as lllff11 as for t•stin9 
of locally avail&bl• aattrials ·tagricultural: auiu, soyabuns, 
sucros•, groundnuts and v•g•tab1• oil; cheaica1s: urea, sulphuric 
acid, sodiUll chlori~ aad hydrochloric acid>. For this purpos• 
experi-.ntiag and training on a laboratory scale is not adequat• 
•specially in the cas. of fe.-..ntatlon~ Th• production trials 
••de by the OCPT w.re •ntirely inconclusive, inter alia, as 
r•gards asses~nt of the adequacy qf local raw •ateria1s. 

In •iftl of t•e above the Govern11tnt is considering as an 
interi• stage the establist...nt of a feraentation pilot plant for 
antibiotics and other . ferMntatlon baud phanaaceuticals. 
ttaw.ver, t..fore tating a f ina1 decision the Govtrmtnt wines to 
evaluate the tecbnical aad econaaic i11plications of this plan. In 
this connHion Ul>P npport has bttn requested to carry out a 
study in accordance with the ten1s of reference of this project. 

!:. Output 

A report containing but not n•c•ssari1y li~it•d to th• foll o..ing: 

<i> dttaand for fena.nt•tion based pha~ac•uticals 
. <antibiotics etc.> bas•d on the we study 

Cll> dtscriptlon of the dev•lop~nt work already carri•d out by 
the OCPTa asses111ent and conclusions 

(Iii> sptclfication <qua1ftativt and quantita~iv•> of further 
necessary developcaent work <including training> 
a>·withln the capabilities of OCPT 
b> outside of their capabilities 

<iv) asse111aent of technic•1 and econoniic feasibility of sraall 
scale production in vi•w of <i> and the findings of tht we study 

<v> preli•inary dtsigD of a fe~•nt•tion pilot p11~t bas•d on 
<i> to (iv> and includino but not necessarily li•ited to: 
~> functions <txp•ri ... nts, trainino, s•rvicts etc.> 
b> capacity (production> 
c> •anning <core staff and training r•quir~ents> 
d> hchnology· 
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Ftrtatnt~tlon Pl1Qt Plant Study 

t> ~qulp."atnt <Including cost tsti•att, bastd prtftratily on 
lnforaation fra11 suppliers> 

f) pr,.lses and 1a""8t <including cost estimatt of 
construction .ark> 

g> supplies <r.- and ancillary aattria1s, cost> 
h> atilitie~ <ct.~d,·sovrces, cost> 
i> ll&l"ket <Cltstination and distribution of strvices and 

<vi> 
<vii> 
<viii> 
<ix> 
<x> 

products> 
l11Pl,.1ntation schedule 
totat cost of investatnt and distribution of financing 
estiaate of the aptrating cost and financing 
prt1iainary costlbentfit analysis 
conctusions ud r1cG111Hndations 

L. Activities 

Activity 

Assessnent of needs of services, 
training and production <parts i. to 
iv. of the rtport/output/> 

PreliGinary dtsign (parts v. and vi. 
of the report> 

Econe11ic analysis <parts vii. to ix.> 

Propostd 
starting 
datt 

Bt;inning 
January 
1988 

t1id
Ftbruary 
1988 

Beginning 
Har ch 
1988 

Draft report and review of conclusions April 
and rtc~ndltions with Governcatnt 1988 

ccnp1tt ion 
datt 

Hid
February 
1988 

Hid
Harch 
1988 

End 
Karch 
1988 

Apri 1 
1988 
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~) •Qaipment <incluaing cost ts~imatt, basto p,-.~ratily on 
lnior11ation fraa su~plitrsl 

f) Jrtmlsts and layout <including cost tstim&tt- of 
caastruction .ark> 

g> ~pplit~ <raw and ancillary aattrials, cost> 
h> atilit.11~ <d••and,-sourcts, cost> 
i> aarktt <destination and distribution of service' and 

<vi> 
(Vii) 

<vii D 
<ix> 
<x> 

products> 
Iaplt11tntation schtdult 
total cost oi investatnt and ~istribution of f inanc1ng 
tstiaatt of the apuating cast- and -financing 
prtl i•inarr·cost/bentfi t analysis 
conclusions and recanratndatians 

L. Activities 

Activity 

Assts1111nt of needs of services, 
training and production <p~ts i. to 
iv. of tht reporVoUtpuV> 

Preliminary dtsign <paTts v. and vi. 
of tht report> 

Econ011ic analysis <parts vii. to ix.> 

Proposec 
start in~ 
date 

Btginning 
January 
1988 

Hid
Ftbruary 
1988 

aeginning 
March 
1988 

Draft report and rtvit~ of conclusions April 
and rtconnendltions ~ith Goutrnnient 1988 

tontplttion 
dah 

Hid
Ftbruary 
1988 

Mid
~rch 
1988 

Ena 
Har ch 
1988 

Apri 1 
1988 
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ANNEX III-1: LEADING GROUPED CAUSES OF MORBIDITY TREATED iN (533) HOSPITALS 

FOR THE YEAR 1984. 

GROUPED 

BASlC LIST CAUSE GROUP CASES 

Hale Female Total 

010-07'.I Infectious and parasitic diseases 182254 124956 307210 

380-410 Coll'plicat:ions of pregnancy child-birth - 131271 131271 

and the pue·_-perium 

470-560 Injury and poisoning 74035 33922 107957 

4~0-469 Symptoms signs and ill-defined c 

conditions 45301 43958 89259 

310-328 Diseases of the REspiratory system 41935 37411 79346 

330-349 Diseases of the digestive system 32022 21292 53314 

350-378 Diseases of the genito-urinary system 17169 21261 38430 

220-296 Diseases of nervous system and sense 

organs 15903 21307 37210 

420-422 Diseases of the skin and subcutaneous 

tissue 12723 8662 21385 

200-207 Diseases of blood and blood forms 

organs 4755 7164 11919 

080-170 Neoplasms 4864 6639 11503 

180-193 Endocrine Nutritional and metabolic 

diseases am! inununity disorders 5697 5419 11116 

430-438 Diseases of the musculoskeletal 

system and connective tissue 4184 3567 7751 

210-219 Mental disorders 4725 1698 6423 

VOO-V08 Supplementary classification of 

factors influencing health status 

and contact with health services 448 5419 5867 

450-456 Certain conditions originating 

in the perinal period 2440 2964 5'•04 

300-307 Diseases of the circulatory system 1899 1421 33:i0 

440-448 Congenital anomalies 988 1127 2115 

GRAND TOTAL 451342 4i9458 930800 

SOURCE: MINISTRY OF HEALTH 

PERCENT 

33.0 

14 .1 

11.6 

9.6 

8.5 

5.7 

4.1 

4.0 

2.3 

1.3 

1.2 

1.2 

0.8 

0.8 

0.6 

0.6 

0.4 

0.2 

100.0 
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ANNEX III-2: LEADING GROUPED CAUSES OF MORTALITY TREATED IN (533) HOSPITALS 
FOR THE YEAR 1984 

GROUPED DEATHS 
BASIC CAUSE GROUP HALE FEMALE TOTAL PERCENT 
LIST 

010-079 Infectious and parasitic diseases 6316 4478 10794 35.7 

310-328 Diseases of the respiratory system 2358 1946 4304 14.2 

460-469 Symptoms signs and ill-defined conditions 1817 1471 3288 10.9 

470-560 Injury and poisoning 2250 865 3115 10.3 

220-296 Diseases of nervous system and sense 

organs 

330-349 Diseases of the digestive system 

450-456 Certain conditions originating in the 

perinatal period 

380-410 Complication of pregnancy child-birth 

and the puerperium 

180-195 Endocrine Nutritional and metabolic 

diseases and immunity disorders 

080-170 Neoplasms 

200-207 Diseases of the blood and blood forming 

organs 

350-378 Diseases of the genito-urinary system 

210-219 Mental disorders 

440-448 Congenital anomalies 

300-307 Diseases of the circulatory system 

420-422 Diseases of the skin and subcutaneous 

tissue 

V01-V08 Supplementary classifications of fact~rs 

influencing health states and contact 

with health services . 
430-438 Diseases of the musculoskeletal system 

and connective tissue 

GRAND TOTAL 

SOURCE: HINISTRY 10F HEALTH 

1319 

973 

584 

562 

303 

108 

173 

87 

43 

22 

43 

16958 

1579 

411 

562 

887 

260 

173 

303 

216 

43 

43 

43 

22 

13302 

2898 

1384 

1146 

887 

822 

476 

411 

389 

87 

86 

65 

43 

43 

22 

30260 

9.6 

4.6 

3.8 

2.-<) 

2.7 

1. 5 

1.4 

1.3 

O.J 

0.3 

0.2 

0. 1 

0. 1 

0 .1 

100.0 
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ANNEX III-3: SINGLE LEADING CAUSES OF OUT-PATIENT MORBIDITY STATISTICS FROM 
ALL OUT-PATIENT DEPARTMENTS (1984) 

(WINTER SEASON) 

s CASES 
SA.SIC CAUSE GROUP t: 
LIST x URBAN RURAL TOTAL 

203 Other and unspecified anaemias 
M 54 10 64 
F 191 23 214 
T 245 33 278 

016 III-defined intestinal infection M 107 16 123 
F 136 9 145 
T 243 25 268 

020 Pulmonary tuberculosis M 144 20 164 
F 97 6 103 
T 241 26 267 

VOl Supervision of pregnancy and puer perium M - - -
F 223 31 254 
T 223 31 254 

052 Malaria M 116 15 131 
F 106 16 122 
T 222 31 253 

323 Bronchitis, chronic and unspecified, M 100 10 110 
emphysema and Asthma F 117 17 134 

T 217 27 244 
468 Debility unspecified M 52 4 56 

F 100 6 106 
T 152 10 162 

312 Other acute upper respiratory infections M 74 5 79 
F 56 12 68 
T 130 17 147 

420 Infection of skin and subcutaneous tissue M 68 10 78 
F 61 5 66 
T 129 15 144 

328 Other diseases of respiratory system M 45 3 48 
F 42 8 50 
T 87 11 98 

422 Other diseases of skin and subcutaneous tissue M 40 8 48 
F 42 6 48 
T 82 14 96 

435 Rheumatism excluding the back M 27 2 29 
F 58 3 61 
T 85 5 90 

551 Certain traumatic complication and M 46 6 54 
unspecified injuries F 31 2 33 

T 79 8 87 
322 Influenza M 26 3 31 

F 36 5 43 
T 66 8 74 

349 Other diseases of the digestive system M 24 1 25 
F 44 3 47 
T 68 4 72 

All other causes M 1006 144 1150 
F 1161 166 1327 
T 2167 310 2477 

TOTAL M 1933 257 2190 
F 2503 316 2821 
T 4416 575 5011 

SOURCE: MINISTRY OF HEALTH 

PERCENT 

5.5 

5.3 

5.3 

5.1 

5.0 

4.9 

3.2 

2.9 

2.9 

2.0 

2.0 

1.8 

1. 7 

1.5 

1.4 

49.5 

100.0 
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ANNEX III-4: SINGLE LEADING CAUSES OF OUT-PATIENT MORBIDITY STATISTICS FROM 
ALL OUT-PATIENT DEPARTMENTS (1984) 

(RAINY SEASON) 

BASIC CAUSE GROUP ~ CASES 

LIST x URBAN RURAL TOTAL 

203 Other a~d unspecified anaemias M 53 9 62 
F 241 28 269 
T 294 37 331 

016 III-defined intestinal infections M 136 11 147 
F 132 15 147 
T 268 26 294 

323 Bronchitis, chronic and unspecified, M 116 9 125 
emphysema and Asthma F 147 8 155 

T 263 17 280 
052 Malaria M 147 11 158 

F 101 9 110 
T 248 20 263 

VOl Super vision of pregnancy and puerperium M - - -
F 233 34 267 
T 233 34 267 

020 Pulmonary tuberculosis M 135 23 1S8 
F 78 8 86 
T 213 31 244 

468 Debility unspecified M 67 11 78 
F 112 9 121 
T 179 20 199 

420 Infections of skin and subcutaneous tissue M 70 9 79 
F 74 9 83 
T 144 18 162 

322 Infl:.Jenza M 81 6 87 
F 61 2 63 
T 142 8 150 

076 Other helminthiasis M 72 7 79 
F 61 6 67 
T 133 13 146 

312 Other acute upper respiratory infections M 48 5 53 
F 75 3 78 
T 123 8 131 

422 Other diseases of skin and subcutaneous tissue M SS 5 60 
F 38 4 42 
T 93 9 102 

330 Diseases of teeth and supporting structures M 27 6 33 
F 51 10 61 
T 78 16 94 

349 Other diseases of the digestive system M 33 4 37 
F 44 11 SS 
T 77 5 34 

233 Conjunctivitis M 29 5 34 
F 4S s so 
T 74 10 84 

All other causes M 1067 174 1241 
F 12SO 157 1407 
T 2317 331 2648 

TOTAL M 2136 295 2431 
F 2743 318 3061 
T 4879 613 S492 

SOURCE: MINISTRY OF HFALTH 

PERCENT 

6.0 

S.4 

5.1 

4.9 

4.9 

4.4 

3.6 

2.9 

2.7 

2. 7 

2.4 

1.9 

1. 7 

1. 7 

1. 5 

48.2 

100.0 
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ANNEX 111-5: SINGLE LEADING CAUSES OF OUT-PATIENT MORBIDITY STATISTICS 
FROM ALL-PATIENT DEPARTMENT (1984) 

(SUMMER SEASON) 

BASIC CAUSE GROUP s CAUSES 
LIST E 

x UR GAN RURAL 

016 111-def ined intestinal infections M 186 13 
F 185 19 
T 371 32 

203 Other and unspecified anaemias H 73 5 
F 239 16 
T 312 21 

323 Bronchitis, chronic and unspecified H 113 11 
emphysema and Asthma F 142 12 

T 255 23 
VOl Supervision of pregnancy and puer perium H - -

F 253 23 
T 253 23 

020 Pulmonary tuberculosis H 123 12 
F 87 11 
T 210 23 

052 Malaria H 117 6 
F 98 8 
T 215 14 

468 Debility unspecified H 69 7 
F 114 11 
T 183 18 

076 Other helminthiasis H 73 8 
F 111 6 
T 184 14 

420 Infection of skin and subcutaneous tissue M 97 7 
F 82 11 
T 1'!9 18 

422 Other diseases of skin and subcutaneous tissue M 61 9 
F 56 6 
T 117 15 

349 Other diseases of the digestive system H 53 8 
F 51 3 
T 110 11 

312 Other acute upper respiratory infections H 51 3 
F 58 4 
T 109 7 

330 Diseases of teeth and supporting structures H 27 9 
F 58 12 
T 85 21 

435 Rheumatism, excluding the back H 34 4 
F 61 6 
T 95 10 

322 Influenza H 42 4 
F 43 7 

All other causes H 1077 172 
F 1319 164 
T 2396 336 

TOTAL H 2196 278 
F 2963 319 
T 5159 597 

SOURCE: MINISTRY OF HEALTH 

PERCENT 

TOTAL 

199 
204 7 .o 
403 

78 
255 5.8 
333 
124 
154 4.8 
278 
-

276 4.8 
276 
135 
98 4.0 

233 
123 
106 4.0 
229 

76 
125 3.5 
201 

81 
117 3.4 
198 
104 
93 3.4 

197 
70 
62 2.3 

132 
61 
60 2.1 

121 
54 
62 2.0 

116 
36 
70 1.8 

106 
38 
67 1.8 

105 
46 
50 1. 7 

1249 
1483 47.6 
2732 

2472 
3282 100.0 
5756 
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ANNEX 111-6: Gqyernmen_LHeal_th Exoendirure <IC in "'i 11 ion \ 

I l ?i.scal 

I 
Current; Capital. Te'tal ~ •t GI!' 

Year I 
l 

1984--05 334.5 289.1 I 623.6 1.19 I I 3)8.9 

I 

1985-86 t 382. 7 I 691.6 I 1.23 

1956-07 I 382.6 1233-4 616.0 t 1.05 . 
I I t 
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----------------------------~----------------------------------
·~ .. , 

)r. ~•t•q.,,.its o• iif•lt• Vorttrs !97i-i8 !982-t:> !'i&i-~ 

lo. lo. lo. lo. 

----------------
l. W1cu Doctor il1Hrt1Cfi 3176 3823 5Ui5 

~tclic•i Dactar !bHrYlC!I 1611 455i ~11 

8t .:: Sarl)trll illStnlCf; 190 :m :so 
.l. !k •I MIJUI l .. H!'YICt) 154 :iO 

5. lit• H illHf'tJC!) 4063 4326 ~ 

it. l..Tff Olllosernctl 2482 
i. ·ti! lll lssi stua 994 ISO& 1346 
.. ~fll' iitiltll Vis1t:r !283 ;~GI :S6i 
.. li~•iit iU6 7i3i i1B7 

!O. '111lic Htlltl: 5-rrisw ! !60 461 m 
IJ. Pl*lic Hnlb Stftrriw ii 180 363 673 
f": lltiicll ite•t~~i1e 90 n 105 -·· .. 
J..;. FHrNtist i3 73 T1 

14. RUiotriPer 90 9i Iii 
•C rilu:~theroeu: IGO !~ :i: ,_. 
1e. lilloritary !ec~aic1ill i Z54 wi :iii 

ii. l~:ir•tr; Tecuiciift H 396 462 ~ 

1:. l"ilay Tteltaici .. I 4Z 42 ~ .. 
11. J"uy itcMici• ii 6l 63 i4 
20. VKtiullr 167 167 &o7 

T1td (i;scnictJ 18447 2J91i 23665 
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Al.TJQ% m .e. 
E1istint Strfltqtr. .,.d Distribution ai HA,r~"S J,PH5 jJ l& iew>•rtll!llt ~f Heilth IJ'i89>. 

Heil th Assi hnt FliS I PHS II lit/S s.~ct F11J V••cnt S.nct Fill V•11tnt ~ct Fill Villut 
fie 39 36 3 2S .,-

' ,.-,; 20 0 . .) ,., 14 9 5 12 10 2 11 11 t w 28 28 0 J7 1J 4 24 19 5 Clti 47 l9 8 J& 14 4 9 9 0 s., 145 136 9 72 59 13 m 117 2 Ta 31 l2 v 21 17 4 19 J8 l ... 125 121 4 62 52 JO ,, to 6 ... 122 121 J 59 S6 l H 59 s llu 129 1~ 0 n 53 19 106 103 3 .. 46 46 0 22 19 3 21 20 J ht 7& 7C 4 39 l2 7 3S 27 8 ,_ 
78 74 4 l7 35 2 32 lO 2 Slai 19 85 4 59 so 9 3i 34 l ,,. 161 157 4 72 54 18 i2 72 0 

Tot•i 1133 ioe; 587 457 100 665 629 36 
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Jl!l!J!![ ~.~11sl11CJ Strtt1,th 111d Distribution of Trid1t11111•l ~d1c1a. fr•ct1l!ller 11~8~1. 

ChnH iDCb•r~r 0.,vtv Cl1n1c lncb.,,e A~sist~tCl1n1c iccb•rqt Tc-••l 

~- wiSt•t ~::ct riil Vant Suet r1li V•ncnt Siact till ViDClll s.ntt F1:i \'•r.~nt 

t;·~ r 4 e l J ;, 0 s i1 i2 5 
~, ii ;;; 1 s 2 s r 3 . H s 6 J 

ur s 3 2 6 5 ii 3 3 l7 1 If 
Lili r 2 3 6 J 5 6 ;) 3. ii 6 ll J 

S.fj 6 ' 0 1 5 2 1 6 iO J7 .. 
.I 

r. • 3 1 5 1 • 5 • J H 8 6 
Nf 8 8 0 ~ 1 2 9 8 J 2e il 

.,. 

.I 

~ 8 1 & . r 

" l 8 6 2 24 J& 0 ... 13 12 1 13 12 ll 12 I 39 36 .. 
.I ... 5 5 0 5 1 4 s .,. 

2 15 9 6 J 

lit i 4 2 1 2 5 1 4 l 20 l~ JO 
Ya 14 12 2 J4 1 7 16 J4 2 44 33 II 
Sil• 1 5 2 8 5 3 8 7 I 23 17 6 
Ayt IC 9 JO Ii 2 10 1 3 36 ::• 6 

Tatil !(10 83 17 109 60 49 IU .,. Sm ::is 9-: .. I! .. 

@CE 1 rmmmr OP m:nm 
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J.llnu m-10• BEALIB l.llSTITUTIOllS ARD BUJ.tB IDSOlOIEL 

Sr. Paniculars 1981/82 1982/83 1983/84 1984/85 1985/86 
llo. (PrOYi- (Prcwi-

1ional sion.al) 
acutal) 

1 2 3 4 5 6 7 

I Bo•pitah 620 620 620 620 620 
-

2 .... 25.379 25.379 25.379 25.379 25.019 
1 Per 10000 l'opulacion 7.40 7.26 7.11 6.97 7.01 

3 Dispeuuies 47 47 47 47 47 

4 lural llulth Centres 1.267 1.267 1.267 1.267 1.337 
s llatemal ad Child 336 336 336 336 348 

llealth Centre• 

6 Primary ..... Secoadary 62 62 62 62 ~4 

Bealth Catns •• 
7 Scbool Bealth t ... 72 72 72 72 80 

a Iadiaaous Medicine 89 19 89 89 89 
DUpelllaries Centres 

9 Doctors 7.831 1.381 8.931 9:481 10,031 

1 Public 4.728 '·"' 4.902 4,90S 5,223 

2 Co-operatin ad 3.103 3.483 4.029 4,576 4,808 
Private 

IJ Per 10000 PopulatiOll 2.28 2.39 2.SO 2.61 2.70 

10 Datal Suraeou 411 471 531 S91 630 

1 Public 349 376 376 376 401 

12 Co-operative 1'.nd 62 9S ass 21S 229 
Private 

11 Bealtb usinants 1.300 1,300 1,300 1,300 1,346 

12 Bealth Superviaor I 461 461 461 461 481 

13 Datal lfurHI 36 36 36 36 86 

14 Lady Health Visitors 1.401 1,401 1,401 1,401 1,567 

1S lurus* S,315 5,326 S,335 5,332 5,560 

I Per 10000 Populatioll 1.55 1.52 1.SO 1.47 1.50 

16 Kidvives 7,131 7,831 7,831 7,831 1.187 

17 Iadiaeaous Medical 359 369 369 369 369 
Practitioners 

11 llealtb Supervisors II 363 363 363 363 673 

* Nurses from other State Or1.U.zation• v.re i.Dcludad. 

Source: Ministry of Plamain& and Finance 
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.ADDex m-u •: of llHIU fauhtus 11 .,...., • 

----------------------------------------------------------------
~· SUttslliYisi•s 5'«: "9l: llMf 290 J~ HO ~ 25 16 Slih• 1.1.C s. .... i. Sd1aol 1.C.H ... rm,: •iO Sptc: ~ 1t1NM W.. 1N4M ~ ~ INllN Ctelrts Mt.It• llf•llh 
------------- --------
1. r.dli• "I IC 2 ' 15 47 201 I 12 ·~ 

... .. 
2. &.J• 1 4 2 I 24 94 1 J ' J. bfi• I s 10 .. 161 1 1 I 
•• Di• l 3 2 l ' ~ 2l6 2 ' s. SitUll 1 3 3 5 21 .. us 72S I s .. 
6. T•dM'Ji 1 I 1 11 I 39 162 1 2 12 
1. "" 1 2 I 4 ' 14 33 H2 594 l 5 lS 

·-~ 2 l 3 4 J6 21 143 5'2 2 ' 33 

'· lllMlliy 3 1 s s l 14 J6 155 621 11 12 36 
It. .. I l I II ~ 212 1 4 IS 
U.bllli• 1 2 1 11 19 9S 115 1 4 II 
ll. , .... 9 I l l 1 s s 17 11 m 3S 21 21 
IJ. SU. 2 "I I s I 8 lS 32 m 421 "I 

' 52 ... .. 
14 • .,..,...., I • 5 5 10 40 UIS 160 "I 

' 4;; ·. .. 
T.tal 16 ·' .» s 21 36 SJ 167 l05 1331 ~'43 .. ff 341 

So'Ul'Oe I Real th llini~ of -~ 



Sr. 

••• 
1. 

2. 

3. 
4-

5. 

6. 

7. 
8. 

·9. 
10. 

11. 

12. 

1). 

14-

15. 
16. 

11. 

18. 

19. 

a>. 
21. 

22.. 

. 2). . 

24-

2'j. 
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.dB[ m.il: I!iPOR'1'S o:r PlWlJlACBJTIC.&Ui mnm 1m-91 

( Dell!l!!d atbmi. tted ~ S.ci.al Seairit.T lloi!rei ) 

(~HTI:BIOTICS) 

Deacripti•n Pac!dzc 

Injection .a.~cillin 250 ag/Tial in packa of 10 • s Do= 
Capmle " ~ 118 in foil pack o:t 100' s n 

2lrrup " 125 18/5el % 60 .i Bot. 
Injection .tmpicillin 125 1118 + clo:iteci}Hn 

125 118 x 10· Tials 3o= 

Injection " 250 • + cl.en.cl 11 in 
250 1g x 10 Ti2ls n 

Cap.U.. n 250 1118 + cloDCillin 
250 118 x 1001 s in foil PG.ck n 

Capsule Clo.Dci.llin ~ ~ x 100• s CS.,i> in foil j;>ack II 

lnjectan n 250 118 x 10'a Tial p 

llenza"thine PeniciJJin Inja 2.4 1188& Unit Vicl. 

Griseot\:lrin 125 1116 1'ab. x 100'a Bot. 

LiDONVci.D 600 -.g/2al lnjecti.cm Vial 

CJincJ"tV'cin BCl 1'J'drate Injection 5CX> 118/ml • 
a-;,tbroJVc:iD Injectio?J 250 118 n 

lr7thn•cill Tablet 250 1118 :t 100'a II 

c.pbala::in 250 118 Injection x 101a :Bo: 
Dibecacin Injection 50 118 Vicl. 
JJ;yatatiD:: °"1- hblet 500,000 JD/tab x 1001 a :Bot. 
JJrstatil'1 V-siD&l Tablet in teil pack I:o. 
JJrnatiltl Ointmct Tube 
JJJ'sta·ti.a:. Jellcr " 
1"dnoeri1891le 5 118 + Cinecaine mn. 5 18 + haivcetin 
-.ipbate 6 118 -.ulin 10 118 p• g.,teint1W1t ill J) ga 
'tube ter ba.-rrheiclal uae n 

M-.t-..ne o • ..,C + •eo111rc:in Sulphate o.% in Oint-
aent in 15 p hbe " 
h..-cetin o.~ -· lk"•p x 8 al with droppc !at • 
Jlio...-oetin O.%, gralli.atclin 0.005,(, clu.amethaaone 
o.°"' 'lie/~ Dr•p z 8 Ill with droppc II 

M ... tb•aene di•cliua pl»~• o. 't' neoavc:in 
'11•/kt-eae lftp x 5 al with dNppc " 

' Ql<!ntit,y 

Hos. Kg • 

ax> 0.5 
ax> 2.5 
a>o 0.3 

~ o.975 

50 0.2 

80 ~o 

ax> 5.0 
50 0.125 

6oo 
3)() 

100 

100 

100 o.o2'j 

I 100 2.5 
100 

1000 

I 16 

500 
I /l:A) ' 
I 
I 2)() 

500 

500 
a>o 

1500 
I 

I 
I 600 



Sr. 

••• 

26. 

27. 

28. 

29 

3) • 
• 

31. 

32. 

3J. 

34-

35. 

36. 
37. 
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{A.f'l'IBIOTICS) 

Description 

Po~ B .Up)mte 7500 ID + Beo-vcin sulphate 
5 ~ + gramicidin in iaotonic a> 118 peT al x 5 ml 
B(fe Drop llith clrepper 

- do - + dexaaetheeme 1 11118 - o. 'fl, in isotonic 
x 7.5 al •e Drop vi.th c1repper 

Pol..7Jlpin B. sulphate 16250 U + Ieo•cin aW.phate 
J.5 • + Beul kpJJiua Cbleride 0.004' + JV"ch"9~P71 
Jlet-lcelluleH Oe"' ... :Jbp X 5 Ill 'bot. 

Po~nn B. SJ.lphate 16250 U + •eo..,-cin sulphate 
J.5 11g + Beul k•ui:ua Cbl.ericle 0.004' + JV"dr9Jr11FOP7l 
•t-lcellulo .. o."' ... Jk'ep x 5 al bot .... Ointaent 

hbr...-cin o.l( (3./al)+1-Ml.)qml1m Cbl•ricl• 
o.o"' .,. »rep x 5 m nth cl1'wppc 

Tebr-.cin o.l( (5981.i.) + Btawnmu• Chleride 
o.o~ •• 01na.at 

DueN"thuene o. ~ + I~ain 3.5 rc/aJ. + P .. ~ B 
.Upbate 6000 U/ril ... Jlnp x 5 al with dnpptll" 

P•~ B. sulphate 101000 units Bacitraoin Zinc 
500 u x 4 ga tube 

02T'etracv-cline JVc!noblericle o.~ + :tq'c!reoerti.aene 
Acetate 1."' +Pe~ B. allphate 10,000 mi.ta 
'lte/JliJr drop x 3 al 

Chlerampheniool ~ !vdroOEtiaene 0arF7late o. % 
Blf e/Bsr drop x 3 al 

- do - •e Oint-.rt x 3 B• 

Frurcotin ~ on lam - prattin gauze 10 x 10 en 

x 10 pieces 

-I 

I 1 
Q.lanti.ty I' acting I 

I 

Bos. Kg. 

Do~. 400 
-

II 3)() 

n 2.)0 

N>e 3X> 

:Bot. a:>Q 

N>e 500 

:Bot. ~ 

~ 100 

Tube 500 

:Bot. 500 
Tube 500 

Pkt. 250 

. 



sr. 
Jro. 

1. 

2. 

). 

4-
5. 

6. 
7. 
8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 
16. 

17. 

18. 

19. 

a>. 
21. 

22. 

23. 
24. 
25. 
26. 
ZT. 
28. 
~. 
J). 
31. 

• 32. 
33. 
34-
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~"mxt III..1"3. I:-l>OR'l'S OF PEPJ-:A.CBJTIC.&LS D.:!miG 1981-82 

( C!l~ ... ;.t ~IC.$ ~ I& !JlT!.:&:T ) 

~:~':'I:SIOTICS 

D e s c r i p t i ••m 
·~ 

Jtlaoin •c• 150 liB x 100'• Bots. 

a.....,oiD •• drops 15 m " 
Cartiane Kemicetin ~e drepa 3 Ill n 

c.rti•ne ~cetin Jt'e Oint 3 1118 Tubea 

l.inoooiD 500 ag : m • s Bots. 
Linoeoill ~ 250 Dgj{i() 1111. " 
letndc ...,e/7Dr Drops 8 ml " 
a.truvoin •• :nroi>s 8 al II 

a.b-.roin 3ci.n Oint 15 18 Tubea 
lob-uram Jrebulisc 15 li11. Bots. 
VUruvoin 100 DB x 100' a Boxes. 
-~oillin 100's :Bots. 
Mpipeah caps. 250 ~ x i>O• a " 
Vil.ruvam Tabs. T. 7 Boxes. 
MJd,olex 75118 x 10 •a " 
J.m.piolex 500 18 ~ 10 • s " 
1'10.apc 2,50 116 x 10 • s " 
Kemioetin Stooinate 1 gm Vials 
ll•tn•oiu 100~2ml. " 
Orbmin 500 11g·x 101s " 
Pebritin 500 ag x 101 s " 
p ..&.• .J)O ,ooo V1Ji t./1111. " 
Vilruvcin 100 ~ If 

Ciditnrcin 5 x 1Ql 
Boxec. letruvo:i.D aterile MOVdar 500 115 
Vials Dllac:in ~ lg x 2 1111. 
" .t.zil 500 • x 10• 8 

Jloxes. Garuvoin a> 18 x a>• s 
" UnoeoiD 3)() 18 

Vials WaoilliD 15 Ill 
" M:l.peiz 2,50 "? x 10• 8 

Bo:r.eo Mipenu 1 Bil m:;>icillin) 10 •a 
" Cidit•oin a> "2::11. 5x2 Ql II 

CidolllV'oin a>ag 2Q1 5x2 lilt (Paedie.tric) 
II 

' 
Q.tanti't,y 

ll'os. Kg. 

265 

155 

1010 

4>5 

553 

5~ 

15906 

7755 
{i() 

500 
12 

10 

10 0.25 
{i() 

310 0.23 
5() 0.45 

5a> 

«> 
840 

354> 

30 
49951 

50 
134 
150 

:J>50 
)JOO 

5000 
15.0 

2750 
52(() 

275 0.69 
35 0.35 

'iOO 
'iOO 



15. ~ail.liD Caps 

(Illi...ox Cape) 

16. O•~ SUlpbate Inja 

(O•totai IDj•) 

17. Jtitupl.al.D Cape 

18. ~.vacvoliM BCl Caps 
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a> re/21>o , 100 M.pe 

S>O re 100 x 10 •a 

~ re 100 x 10'• 

250 re 100 x 10'• 19. Qhlonapbeniool Caps 
m. Bematbine Btnql Pmiaillin 12,00,000 1.u, 100 Tla 

21. (1.etarplll lllja) 

21. CJoz•a:J.lliD oap8 250 llSt 100
1

8 

(bU.Pc of 5 x 3>' a) 

22. Betravc:lll Inja 

2). ~IDJ· 

24- oar..,cd.ll •• Drops 

25. J)a]eot n - C lnja 

26. S1Jltopb'tcme J;re Drops 

Ccm'kiDS per ml a 

100 llS 2 al 

50re1al 
5 Ill 
150 rc/111 2 .i 

3 cc 

...predJdaolsone ecet~te 5 11111 

27. 

29. 

30. 
31. 

-Chloramphen:i.001 

JttCeMn ~ 
(llif ampicd.ll) 

J'ulc:iD tab 

(OriaeafulTin) 

C-1ii~ ~sceti.De 

2 re 
100 re/5Jal., 60 .i 

100'•• 125 llS 

3 cc 

1;re/-.r Drop& 

Cont&i.Da• Qhl.onl!lphealool f/. 
Jf1dr0ocartiocme o.~ 

BTst&ti.D laotose tab 

ClindmqaiD HCl cap 

(l>alaa:l.D - o) 
Speoti.Jloll1cd.D Injs. (~biai.D) 
BetillValA •'Jpbate lnj 

(le~cd.D lnja) 

101000 uni ta, 15'• 
150 re 10•• 

2 Ill 

100 re 2 al 

1589 lmea 

4739 Boxes 

27~ .. 

1544 

1,000 

2,350 

3,000 

• 

• 

• 
Jot 

Viale 
101000 Iota 

5,706 'Bots 

1703 
999 :Baxee 



l. BO ' ROWC'l' SflCIFICJ!ICS ~ R::-·t·i.AS 

1. ~ mll'ba.te lnj I 1 a.fa 8762 Vi ala 
2. IADOO"Vabl Bel ~t· 300 aaj.i 2 .i 4381 " 
3. (U'DOOOin ID.1•) 
3. Speo~ cl:1..bTdrochlaride 2 1111 3464 " 

po'ldc tar i.a.jeoUOD 

(!zald.aill !IQ ) ... C~BCl 150 1111 t 100'. 876 :Bax 
(Di·lea:t.n - C oapt1) 

s-· CJriMCltuhill tabe 125 •• 100'• 1859 :Bot 
(Ori.ma ,. ... 

6. .l.llpiai.llila ~ 125 wgf5cc, 60 cc 17,511 :Bot 
Cap.CJD .,.. ) 

1. 100 ... 7'• 1.528 :!bx 

8. J.c1ri.11Vala ...,. 10 lllt 10 .i 713 'Vial 

9• ~ tti'r•t• •• Dmi> o.~ s .i 14,673 :Bot• 
(Safzwyc:d.a •• Jarop9) 

10e SatnUz -~ Drops 8 .i 26,2'50 lbt 
I 

Pc ml.a Ccma1n8I 

-sat~at.A 5 Ill 
-Gzud.ai.clia 0.05 1111 

-J>a"N'thuolle o.s • 10 

11. Mca;rai.lliD lllja 500 1111 10 Tiala 876 Packs 

(Mm:il IDJ) 

12. J.lripiai.llila + C'anat. llin 'j0/25 .. , 10 ~ala 876 • 
lajeoticm 

(.up.oloz 75 Ill ~,) 
iJ. 2';J/'J5J 11 t 100•. 560 Pacb 

•4. .&mpt.aUlia Cap• 250 -s 5 z a> blinc 17,560 llo% 

(.&mpiu Cai-) 
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..;..:.-::_-~ m. u:. :.i ::lI>CRTS OF f:=.:.:u:.;..~..J:~I:.:.L.3 Iliilll!l 19c7-08 

1. 
) -· 
li. 

~. 

?• 

Product 

2s ~ ... 1ycin inj : 
!'Tetromycin inj: 

Speci!ic~tion 

50mg 1ml 

100mg 2ml 

Chlorronphenico.1. Succ inj: 100's 
Chloramphenicol Ear Drops 10cc 
Adria::iycin inj: 10mg 10ml 

5. KflD.ac:!lYin sul.Phate inj: 1gm I vl 
50mg/vl 10 V.1.S 
150mg "!OO's 

I. Dibekgcin i·ieizi inj: 
:S. 

). 

1 •• 

., -· 
~-

+. 

5. 

~. 

7. 

J. 
}. 

>. 
1. 
J -· 
"· . •• 
'• .. 
' • 

Delacin C caps 

n n inj: 
Trobicin i!lj: 

Ampicillin syrup 

3ofr--mycin Cream 
(Frrunycetin) 

• 

1_50mg/ml 5.S. 2ml 

2mg 

25Qmg/5cc bOI:ll 

15gm 
o.~ 

3ofradex Bye/Sar drops 
per ~l co~tains: 

B!nl 

-Framycetin 5mg 
o.05:1ig 
0.5mg 

-Gramicidin 
-:>examethasone 

Sofra:nyci~ t?ye ell-ops 
(Fram~cetit) 

Cido::iycin eye· drops 

.Amox~cilli~ syrup 

Jifarrpicin caps 

Amoxici.1.li?l caps 

Tetracycline caps 

Ganta"'Ycin sulphate 
Amoxacillin inj·: 

Alnt>ir.lox inj : 

Fulcin (~riseorulvin 
~rythro~ycin caps 
CJ.oxaci.1.~in syrup ,, 
.4mpeic1.1.1111 caps 

8m1 

8ml 

125m!3(5cc 60::ll 
300mg 10Cx10 

250mg 10X10 
250mg 100x10 

inj: 80mg/2cc 100 vls 
500mg 1o•s 
75mg 'IO's 

taos)125mg 1ou•s 
250mg 12x8's 
12 5mg/5cc 60c~ 
·250mE:; 5x20 

~50mc; 100x10 

Quantity 

1100 Amps 
2594 Vls 
18?5 " 

310 Boxes 
3256 bots 
646 ns 
5~ n 

9308 Vial 
389 '9oxes 

1950 Boxes 
1250 If 

4')60 Vials 
L:.167 Vi2ls 
2500 .. 
3':>66 bot 
6250 n 

42?0 Bot 

~1651 bots 
12~18 n 

"!2244 bots 
'12L1"'!5 " 
s:zu59 bots 

2'.X>5 boxes 
359 boxes 

12513 boxes 

27?6 boxes 
6t>8~ boxes 
2':J86 boxes 

775 boxes 
,o60 bots 

8754 boxes 

06964 bots 
2"73) boxes 

1~60 boxes 

26.e 

.312.6 

694.0 
48.':1 
14-9 
o.6 

63.3 

21".1 

100.4 

5~4.3 

340.o 
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Sr. 0 0 0 0 
~ i:J':mie of :F:::·J:!cut 

~ Specification 
~ C~uantity 

~ ::o. 
!I· . 

28. Penicillin G 3enzathine 1.2 H.U.100 vials 2177 ctns - 261~2':S: G inj: 

29. Chloramp~enic~l caps 250mg 100r10 3402 Boxes 
30. Cloxacillin i:i.j: 25Qng 100 vials 2863 boxes 
31. Ampicillin ill.j : 250mg 100 vials 2666 boxes 
32. .Amoxacillin caps 25Qng 20x5's 46oo boxes 
33. Cloxacillin C:i:?S 250mg 20x5' s 2645 boxes 
34. Am:picillin ~ixture 125mg/5m1 ~Oml 22140 bots 

2999? • 
35. .Ampicillin C~?S · 250mg 100x10' s 686-boxes 

1000. 
36. Gentamycin si.:lphate inj: 80mg/2ml 100 vials 1391 Boxes 

1000 n 

3?. Chloramphenic.ol cap 250mg 100x10' s 453 boxes 
'58. Tetracycline :aps 250mg 100x10' s 1371 boxes 

1000 n 

39. Amp:'.cillin u~: 250mg 100 vls 1251 packs 
938 boxes 

LL(). Strepto:nycin sulpMte inj: 1G 792880 vials with 5ml solvent 
41. Amoxicillin c~ps 250mg 20x5's 4000 boxes 
42. Cloxacillin C~?S 25cmg 20x5•s 2000" 
43. Nystatin L~ctose tabs- 100000 I.U. 15's 2500 boxes 
44. Gentamycin s-:::?hate inj: 80mg/2c~ 100's 375. 

0n:::··~ A t:-:--.,TCS 
- l --~--~----

45. Sept.L·.Ln tabs 500's 12?5 boi:es 
46. Co-trimoxazol: tabs 48<:mg 1000. s 2572 cont: 
4?. Isoniazid tab 100mg 1000• s 1000 bots 
48. D-Ethambutol tgbs 500mg 100x10's 878 boxes 

VET'".QIIQ...W ~ICINES 

1. Lincomix 4gm/Lb 1 lb . 4?38 pkts 
2. Dihydrostrepto:iycin 10gm 30ml 4889 vls sulphate inj: 
3. Oxy'tetrac;r._cline inj: 10% 100ml 4488 bots 
4. Trimethosulf c~nc:W/S 25gm sachet 2586 sachet 
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Sr. D 0 c 0 
No. 0 Name of Product 0 Specification iuantity 0 

Kg. 

5. Norocillin inj:Procaine 3,00,000 m/ml 5880 vial 
penicillin 

, 

6. Suluhaquinoxaline W/S -2" 500G pack 1223 yack 
powder 

7. 25% Amprolum + 1.6~ ·25 kg drum 44 drums 
Ethopabate 25kg drum 
with plastic·opaque bags 
at POC tor 1 kg packs 

8. >IAprolui:n W/S powder 2~ 10x30gm box 1240 boxes 



- 2!'3 - r · ·- ·· ·-.. ~ ,;.~: ... ·~~;~:.:~ :~::; __ :·: 

Jmm m • 14. iii mcm'T"I--~- OF PlWllUCKJTi:C&.LS llJlWICJ 196&-89 . · -

( mcnm·~ mme&L ~JPmm m.u>llJG) 

ar.- I •.. I 
1 I 

1. 

a. 

2 

MftUllDflCS 

.l'¢oillin cqaG.• 

• IO'rui> 

~cin injl 

tifm;picln ~ ~ 

~cl.ine c:!paul .. 

cai•ivtcmml •ctiua 
9Jooimd:e :injs 
ai.tC'lll in~I 

. Dllacm c capsal• 
• • 

10. _ !!nbicm :injl . 
11. • . -.,.stztm Cl"-
1 ~ Slib'eJvcin. er:~ 
13- s.tratuU.c . 

24. 
. 15. 

Clbloraq,hriool a- clNI>!'· 
a.rtia:ae ~1-
•• lb" erop . 

16. . Olriisme ~eel ···=· .. 
. . . . . . .. . . 

c:w••+W.&PmICS 

. 1.· · ~l tablets 

2e 0.-~le tablets . 
. ' , 

~: .. ·. ·0.-~le-crrui> · · 

.. _ .. ~. 

I 
I 

Speoi:tiodim 

3· 

~1~·· 

1~ 60oO 
.._ 10lll 

.3)0lg _100XI() I. 
~ 100%10'• 
... 'IX>~ 

~ 

15Qlc 1PXIO'• 
75rtB/5oo a>.1. 

~ 

15P -
15sm 
10 % 10aa 50'• 
Z>oo 
,3ao 

3P 

.. 
5()0gm 50%10'. : ~ 

~ 1000•. 
~"6/5oo ~-.. 

. " ... .. . .. . 
.. : ...... . ... . · .. . -~ ..... _. 

: ........ . .. 

l07 1-2118 

3>3li0 bet• 

~Ti.ala 

535 •n. 
108> Beas 

2J> .2118 

1000 Tiala 

·550•aa 
1100 Bria 

11)() n.:i. 

1100..,.. 

a>oo 'tubea 

550•:me 
873> .t. \ 
8810 •t• 

8810 •t• 
1145 tim 

11050 :Beta 

_151. 75 

45.54 
. 0.01 

1t0.~ 

210.00 
27.00 

116.5 



ANNEX 111-15: IMPORTS OF PHARMACEUTICALS DURING 1988-89 

( ARNY: J,j]!n)J. C'l 'JJ rt.i.'C'JUB ) 

Sr~· PRORUC1l' m!. CV.AlT'l'l'J.7 .ml '¥~:1·1~; 

1. AN'l'Immcs 
1. Tetrnoyoline Syrup 12511VJm lb ta 25000 Jin 

2. Tetracyoline B0L 100118/P•d Drcpa 
II ~ 10 t.:L 

3. .t.lapiolcx. Oral Drop• (.A.mpio.illin oonn 
oloxa.oillin· 3018 per drop• Oml) " 1200 c tll 

4. Ampio.illln lnj 5CX>11gm IV/DI. Jbx ax> 5'11 

5. .&moxil Oap• 2501111.CAm~cillin f>Oll8m) " a>o 100 1 II 

6. Amld.1 5<X>18• lnj. " 150 5'a 

7. Ceporm inj 25018(CephaloricU.ne) 
II 24) 5'a 

8. Oeporan inj 500 .. (Oephal&'ridine) " 44> 5'a 

9. Cepbalezln Cap• 25018• Jbta. 450 100'• 

10. Olatorm ln~o 0.250 Viol• 1100 J)a 

Amxil (.tauialllin) 125aa1'/5ml ~1' 

N 

11. lbt•· 12X> Ea 0 
t:-

12. J)).ao.in 0 Oap• 
BCL h_Jclrate 15018• Cap• 100' a Dex. 350 1oo•a 

1). J)al.acin.-0 inj JX>ll8m inj ( OlindNrrfcin Phoaphate 
150111111/111 inj) . 

Ampa 500 Bl. 

14. Dalnoin S,ZUp (Olindall\Yo.in llcl l\Yclrate 75~/5ml -rup) Data 500 JI)\ 

15. D1 bekaaln atlphate inj (MEJI) 5011C IM Via.la 500 rnc 

16. B1:.7thro"1°oiD 25011811 tab8e Dox 10 !JX>' 11 
I 600 

17. 09I1hD.lu:in Cap• 500118m• 
D:>x 100' 0 

18. l'ungisone Inj 50118• IV ( Amphotericin.-D 50aam inj IV) '1n!>D .):)() !j() nt;m 

19. Oentaml.n Inj &>118• 2ml 
Dox 100 100•11 

a>. Carbenioillin inj 10 
Vial 23)() Eb 

21. OriaeotulTin 125118• taba. Dox 6CO 100•0 

22. Kana.1Valn 250118• Caps. 
D:>to. 100 100'a 
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Sr. No. - B o m • n o l a t u r e "1l .m. SIZI 

23. lCano inj 0.50 (lCan&JIG'cin 5()0agm inj) Vial a>oo ... 
24e JCano inj 10 (Ka.n&llO'cin) II 1IDO ma 

25. Jtyooatatin Oral aiapn (lb'atatin 
100000Uni t/ml :hapn 12 do•••> lb ta. 750 • 

26. _.ooatatin Oral taba (B7atatin 500000 Unit to.ha 1oo•a) II 50 100'• 

21· Proatapb.~ Syrup 125agm (Oloxaaillin 
125/5111 ~p) " 2:)00 6oMl 

20. Proataphlin.-A Cnpa 250111Sm (Cloxaoillin 2:i0nc Onpa) lb1 aJO 100•. 

~- Orbtain 25QJQSm DA/IV lluaoillln 250ncm inj. Vi ala 1000 ... 
".JJ· Ri•otu Oapa ~11811 (Bitampiain) Bot•~ SX)O 100'• 

' 

31. B1:7throavain Laotobionate 250• J.nj/Iv Bot.. ))0 ma 

31. Rimaotm Caps 150agm (Bitampicin) :Bob 1~ 100'. 

14.nooal.n flYrup 250J18m (J.:inool!O"cin 250nu/5ml a.YruP 60Jll) Bots. 500 60111 
N 

32.. 
0 
V1 

33. ll1tocin 25011811 inj )ml (lif&JIO"oin 250116 'IV inj) :Boz 50 10'. 

)4. 2'rn:\ho.,.oetine aiooinate inj 10 
(Ohlorampheniool Sod. Suoal.nate 1 a) Bo:r. !)00 10'. 

35. TCTUf(ain inj 2501g11 IV ( O~tetraoyollne IJDL inj IV) Box 100 100'• 

)6. Vi llruvoin 100118m Oap• (J)o~Q1'ollne' hydrate 10011811 Oap•) Bot•· a:> 100•. 

37. l:!lfBDN.&JG:ISS 

1. S911Vin inj 5ml Ill (Trimethoprim ~118 Sulphcmethoxamole 
.«>018 inj) !oz 6o 5'• 

... ,. Septrin Tabm ( Oo-trimoumole taba) Bit• 00 1000' • 

3. ailtoprim Oral atapenai.on ( Trimetho~im 40116t 8Ulph&methoumoh 
200ms5al IDt•• llOO • 
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jQJ% m.16. DIPOllTS OF Dil'FERBiT :.Irl"".i.BIOTI~ Br 11.P.I 

lDllING 1286-81 I 19BJ-.88 I 19f38-89 

1~6-87 

===I 
I 't •a• I umJ~uvj Y&lu. 1-u.s.1 

1. Ampia:Ulia ~drat. B.P .Pe'llder Kg 1400 112910 

2. Chl.erMpbtnioel B.P ':IJ/£D " ~ 7324> 
Jluh Pevd.er 

). Preoai.ne Pdoill1w G l'utitied B.P ll1 2500 114187 

4e Bt1"9pte.ro.ia &ilpbate B.P Kg. 2500 113225 
5. ~etr&trali.De Jt:apeahleride B.P " 3a:>O 961(1) 

58/(I;) ._. hvd.er 

Total ·- 11600 5Q9722 
-~ -12§7&§ 

1. Mlpioillin 'fribTclrate B.P.h11d.er ~- 1000 ft>650 
2. Chloruplur>i aol B.P • ':IJ/ (D " ~ 7324> 

.. Powder 

). ltrapcuirain tipbate B.P. " 10a> 46195 
4- ~traqrcline ]lrdrochloricle B.P • " 800 2fl4> 

':IJ/f:JJ Mesh Po11der 

'l'otal. ·- 48a> -.=z==a- .32f125 
1~La2 
1. Ampioillin ~drate B.P.hvd.er (&. 3500 282275 
2. Chlor..phmi.aol B.P.';IJ/£D " 1000 )66a> 

lleeh Powder 

). Ptllicillin G B.P. ~.talline BJ. fbO 3654> 
( •diua lal t ) 

4- Prooaine Peaiaill:in 0 JPerU:tied B.P. " 18~ 86325 
5. PheolPe-1 PeaioilliD Kg. 990 23>07 

0 htaasium B.P. 

6. StraptcH1vaiJ1 tipbate B.P. .. ~ 158515 
7. !etraqr.aline 1"iJclroablorict. 

B.P.':1Jl£D •ah Powder 
" 2500 75125 

s. ~o.line llJch"Oahleridll " 30 1369 
( aaronised ) 

total ·- 14210 698776 ---= 
a>tllCI I •I 
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JJillB[ III-17 BUILDINGS AND PLARI LAYOUT 

On the page overleaf in Figure III-2 is a layout plan of BPI's 
plant facilities in Gyogone. The site covers an area of 42 acres 
and the buildings have a total floor space of 45.000 a2. 

The main areas are as follows: 

Name of Facility 

Main Production Building 

Antibiotics Building 

Transfusion Plant 

Codein Plant 

Biological Laboratories 

Alcohol and Yeast Production 
and Storage Facilities 

Alcohol Administration Building 

Power & Maintenance Buildings 

Main Storage Building 

Other Godovns 

Canteens 

Administration Building 

Others 

Total 

Further drawings of layouts are 
enclosed in Annex III-9. 

So~ : IBiD Stuc\r, 1987 

Area (a2) 

12.709 

1.068 

772 

495 

2.892 

3.136 

1.534 

1.544 

8.595 

1,440 

1. 195 

1.987 

7,633 

45,000 
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Buraa Production capacity and production of 
Buraa Pharaaceutical Industry (BPI). 1980/81 

Sr. 1)-pe of product a.it Prociucti- ?:ot .. -c:ri7.'! ;~50!P-1 

upacicy I 
I 

: of I v•!ue lio. -..u~~;:y I 
19110/11 ca;taci:; . • • - I -:!1.a..r .. i -

1 liolocical prvciucts aill.llloses 6.25 5.05 I II~ I ].; I ~ (.a.:ciaes. sera;11 ite:as) I 
2 tal»lets alld caps•les aill. 1.aoo 1.200 6i I .>1.0 4:i 

(6] iteas) 

3 Oincaen:s I sizailar 1.000 'kc 242 11:. 72 I 'i _.;. 1 
preparatiC!l:s(21 items) 

4 Liquids (24 ite:s) 1.000 k& 766 I 6it- I 119 I :o.:;, I 8 

5 Pou0ers and solits 
1.000 "' 

825 40; :,9 I 2.i ' (4 item) I 
6 Sterile products mill.-../ 74 5~ 74 I :?1.6 

12' (59 it-> 9Uls/bottles . 
1 Alcohol & allie4 • 

I I IE proaucts (95 % and 90 % pll-s 300.000 376 1n ?J.6 
ethyl and other 111ende4 
alcohol) I 

• laiter's yeast a.a. n.a. 12c n.a. I o.c; 1 

total 1!9.? 100 

1) rounded 

Source: lunaa.l'llaniaceutical lndustl'J (IPI) • ~nc-n. 1911 

Souroe I O'l'Z Stu41't 1982 

i 
I 
I 
I 

I 
I 

I 
I 

I 
I 



SI'. ·-
1 

2 

J 

' 
5 

6 

1 

I 
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Buraa - Production of Burma Pharmaceutica: 
Ind~~try (BPI) by quantity of aain items. 1977/78 
to 1980/81 

Type ef prMooct Ullic of 1971/11 1911/79 1'79110 1'60/11 
~tity 

liolaaical pnlftcu •illi• - S.1l •.n 7 .69 5.lil 
(,,K'Ciecs, sen; 11 it-) pooles/Yials 

tableu. utiS•lu .illi• 1.111.'7 1.121.54 1.tl9.JS 1.200.22 
(6) i1:-) uble.:s/caps 

Oiac..u & siailar 1.000 "' Ill.SJ 15'.S2 tS0.01 173.'8 
pr.,.arati ... (21 it-) 

Li~ (24 itms) 1.000 "' SlO.lS 602.4) SH.SS 680.11 

l'aooM:n. soli•s 1.000 k1 6l0.SJ 4IO.OO J20.2J 402.!14 
(4 it-) 

S1:eril• prooiacts .illi• ._._, Sl.12 '2.62 60.91 54.~I 

(St i1:-) Yiab/bottles 

AlcalMtl & alli• piMKu pll- ···- ···- .... J15.75 
(to _. 95 %-•U,l alCl9-
hol _. odMr ltl_.. 
alc..-1 

~•r"s yeast lbs •... •... .... 125.S7 

So..l'ce: luC8A !'tYEaaceutiul 'bdustry (IPI) • 1an1-. "" 

Sr. 
llo. 

1 

2 

3 

' 
5 

6 

7 

I 

Burma - Production of Burma Pharmaceutical 
Industry (BPI), by value of main items. !977/78 
to 1980/81 

Type of pl'oducta 1971171 1971/79 1979/10 1910/11 

•illion f; •illioo r; •illion J; ailli- f; 

lioloaical products J.11 ).12 3.67 3.61 

Tablets 49.06 45.40 ".51 51-03 

Oiac.cau & aiailal' preparations 11.30 9.67 7.26 'J.42 

Liquids 10.02 9.10 9.71 10.31 

Solids 4.37 3.23 2.25 2.61 

Sterile proclucts 29.73 )1.01 21.69 27.55 

Sutt-coul 107.59 102.23 93.09 104.67 

Alc.._1 & alli~d prod..cts a.a. n.a. o.a. 23.63 

laker's yeast n.a. . ... n.a. 0.19 

S..b--lotal a.a. n.a. n.a. 24.52 

Total 107 .59 102.23 'Jl.O! 12'.19 

Sou;ce: .. ._. l'harwNc•utical lodu5try (IPl), 
. 

Jiang- 1911 

Source I G'l'Z St1Jd7 t 1982 
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JlllD:[ III-21 BPI S.\LES OF MAJOR PRODUCT CRouPS 
ACCORD!'.NG TO DOSAGE FORK IN 1985/86 

Value in 
Unit for Quan- Kyats . Product Groups Ouanthies titv ~ Killion!i .. . Solids kg thousand 24b 1.9 

Oin~ts kg thousand 123 S.3 
Liquids litre.thousand Sl8 8.S 
Tablets No. i'1 mi 11 ion 1.181 SS.9 
Capsules No.in million 38 10.0 
Vials Ho.in ai.111 ... 'l 22 18.3 
Ampoules No. in million JO 11.3 
Eye Oin~a.ts Tubes.tbousand 1,425 0.5 
Infusion Solutions Ho.in thousand 952 8.6 
Biologicalslr' No.of Doses 3.2 
Alcohol Thous.of Litre 7.7 
Yeast kg 0.9 
Others 2.7 

Total 134.8 

Share of 
Total (%) 

1.4 

3.9 

6.3 

41.4 

7.4 

13.6 

8.4 

0.4 

6.4 

2.4 

5.7 

0. 7 

2.0 

100.0 
j/ Quantities and values are provisional actual which may differ 

marginally from actual figures. 

w Viz. vaccines and sera. 

Source: 
. lBllJ) Study. 1987 
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1 

JBBE[ Ilb-22 . BPI SALES 1985/86 ACCORDIHC TO MAJOR. TJIEBAPEUTIC 
CLASSES AHD C<llPAR.UIVE FIGURES FROM SELECtED 
O'l'BEB. COUNTRIES (Percentages) 

Five 
Indo- .I ~lay- b/ African I 

!'berapeutic Class BPI • a Countries£ nesi.a- s1a -

!Analgesics and antipyretici 3.S 10.0 8.1 8.2 

IChemotherapeutics 9.9 

!Antibiotics 2S.2 36.2 2S.O 31.8 

~timalarials 11.4 2.6 15.6 

Infusion solutions 7.1 5.3 6.0 

!Vitamins 12.9 9.2 2.3 J.6 

!Others 30.C 

Total 100.C 

a/ Consumption in district hospitals and health centers in 25 
- provinces, 1978, as quoted in "The Pharmaceutical Incustry 

in ASE.AN Countries", UN Asian and Pacific Development In
stitute, C.Sepulveda et.al. 1980. 

~I Institutional consumption 1978; ibid. 

c/ Congo, Togo, Benin, Cameroon and Central African Republic, 
1977. Study carried out by CTt for the African Development 
Bank, 1980. 
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jJQl llI-23 Details Pmduction ~ &tibio't~c 'Q1anti.~) 

Dur.i• 1286.-8I L 1281-aa L 1988-89 

• I I Productions I 

ar •• :so.= It es a ISi.sel 
1986787 I 1987788 I 1988/89 

lllemarks 
I • • 

Oil'l'Ui'l'S 

1. Clllozupheniaol Ointamt1»a 
~ 

27827 12146 

LIQlllJIS 

1. ClllorupllA.aol Bar 15oo 218>3 -
Dlopa. 

2. CIUozupheniool ~ {i()oo m2192 - -
'fjB[rlft 

1. Te157• Peicillin T !al:l.'a>1 s 125011 24005 

2. t.157· • n 10Q'e 2479 - 13892 

3e c. 2. !etraqral.iDe 0ap.161a 610033 298817 

4e c. 2. n n 1oo•a 23101 14951 :J>911 

5e c. 2. .. II ,5(Ql9 5548 3900 

6. c. 3e Clllonmphciaol 161 s Jl6337 48~ 89015 

7. c. 3e .. CiPe 100·~ 19759 33940 8998 

s. c. ). .. II 50<>.'• 4961 6647 ~ 

9. C. 10. MlpicilliD Cep.161s 239008 93833 36677 
.. 

10. c. 10. • II 100.•s 15010 ~ 8497 

11. c. 10. • " ~·s 4669 23>1 599 

IIJliXJ'l'IOll 

1. 8.P. 91. Btnpfo"1c:l.D Sulphate 

Injection 10DLle'fial. 
Tl04fklO 3257~ 

2. 1.1. 94- ~.taJUne ~tai- • 

Gillin 5 Lakha "92963) - 1435550. 

le S.P. 95- 1oriitiecl hooaine 

1-1crllJ1D 4 :i.Jma • 12555950 ~3350 41813~ 

... u.111 • !"etraqroline -· ~ 1210032 345600 933408 

01n-.... 
&ol&Z'Ce• m. 



-H 

Ir -
VI 
w -a: ... 
VI 
:3 
Q 
z -

... .:: •• '--------+-----! •• . .. 
i; 

.. :• .. 
l! 

.. •• .. .. 
c .. .. c .. 
:; 

I 
-: I 
;-; 
1-; .. _ 
•• 
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I -. . ... 
!i •• •• ... ... . .. . .. •• •• -- --

-a 

• I .. • .. & ·- • • ·- & 

.. _ . • .... ·- • •• • ... •• -· ... -· ·- .. c ... - ·- •• . .. . .. •• ..-• • . .. ... ... •• -· 

J; 
• jt; 

ci 
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Factorywise Production Value for the Previou1 fire fiscal yearSr 

(Ky11ts iii mHlions) 

I I 
Factories r.c-ss BS-86 16-87 n-u I 88-89 Remad:a. 

--- --. 
Burma· Phirmaccu.tacal Inc!ustrr 

I 
130~30 138.22 ll0.431 77.<47 121..53 

! Phumacc.itit&Hlawmatc:ial Facto17 2.4.S 2.26 1.02 1.03 l.65 
! . 

\ Toilet ·!zi41&:UJ' 29 • .S9 26.47 17.72 S.19 IS.OS 

Plastic Factory No. (1) lS.31 19.6S S.11 6.00 s.n 

Plaui~ Factory No. (2) 12.87 11.3.C 7.24 2.73 1.42 

Pl:.stic Factory No. (j) 2 • .SI S.3~ S.15 3.72 3.£~ 

' 
Soap Factory No. (l) 144.60 129.55 97.28 6:=.66 <5.1i 

Soap -Factory No~ (lJ US.33 127 . .SS 109.63 7j.27 39.79 

Soap :.i;~~titr No. (3) 12.62 14.:65 12.04 S.31 3.34 

Iod1is~~il!Oil factory 
. 2<C.7S 2S.7.f 36.54 30.33 19.74 

~. a 

Rcria:cI~il Factory - 8.0.S 6.9.S s.;9 11.01 

Cocon11t Inauury 2.04 10.7! 6.3~ 2.i~ 2.51 

i 
' I 

Total - 02.37 ! .SI 9 .6S 426.7S ::79.S~ 272.01 
i I 

~utce: MPI 



B1sic data slaeet of the fcttorlea nder M11nm1 Plill'lftletltletl ladmtrln 

Sr. Ytar or lnYHtment Aanual rrqulrement or major 
No. 

F1:1orlt1 co••·•ftC int lty111 la milllaa1 raw ma1erl1l1 A .. 111 prod•tloa 11p11ltJ oper111oa 

-- -- -
local F.B Total Item AIU Quaall11 ..... AIU QuaatltJ 

I .. J • ;) ID I I _! "' II u 
• I. Burma Pllarm1te1ulcal l!IS'7 70.21 36.50 IC6.71 011 aad WUH MT HO Pllar•etatlcal li:iloa 520.000 

h1clu11rr Prod•11 (Powder) 
Su1ar I '5!) 

Aatlblolfce I 40 • do(Llquld) Lltera 711,130 

Vlt1mla1 I 45 • do (Ol1t111eat) 11:1101 205,000 

lndumlal raw I ISO •• do(T1bl1t I: (ooo) 1139,3'2 
m111rl1l Cap1ul11) Noa. 

Hormoau I 0.2 •• lnjcc1loa q 6',700 
• (1mpoul11) 

C•emlcala • ll25 t••) Blolorleal Producu oau 9,360 
lrokea rice 

" 
1200 

••• Alcohol Producu llllODI 297,000 
Molua11 I 4450 

... Y111t po•lld• 120,000 
Compoaeat lotclu mlll• 2~ 

Ion • C.a1111 Leaa Noa. J.iSJ 
Ampoulu whll I ISO 
1tcc11orit1 

1t11.72 26.79 1.57 MT .00 
• Deha1hd t1m1rlad MT JOO 2. Pllarm1cHUcal 21.36 T1m1rlad Seed• ueda. 

R.a• M11er ial Factorr Crude Cu101 011 II 200 C11tor 011 
• n 100 

Lemon1ra11 Luvea n 400 Cltroael11 Oil ltt 500 

lndu!lrial Raw I to • M:n1hol Oil I 500 
M1ur1••• 

• P)·re1brum es1r1c1 MT II 
P7re1hrum nowtn II 9 

SuHuric Acid A 13 
• Dried rtrrout K1 700 

II Su1pb11e 
01h~r Ch:n11;1h 

ll'•pioca p.,.vJcr II 5 Liquid 1lueo11 Kl l,500 

Source• Jl»I 

.... ., 
.. ...!L 
l 66 

I 
I 
I 
I 

I 
I ,. 
I 
I 
I 
I 
I 
I 
I 
I 

J 

) 22 
I 
I 
I 
I 
I 
I 
I ,. 
I 
I 
I 
I 
I 
I 

I 
I 

an:Jt III-a; 

CapacltJ Utlll11tloa 

IS-16 16-17 17-11 

'" 15 16 - - t--

69 56 32 

21 14 23 

11-89 

-,·.,-
29 

9S 

" .. 
u 
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JDB[ IV. 1 o B;IJlPl~ m ~liE ~ON Dlf .An'IUlllT 

( niCIDmlll LABCllil'CllIJi ) 

1. Octri:tuce -.Z. 1 l.evoluticm 18CX>o :r.p.a 

lletri8eratecl Jig. 

a.rr~.-.tor 

!iac 

aderior 

1 Cctrifug&l taroea ~ x a 
I h£ae'fil~, soalecl 

I 0 to (I() llin. 

3. temperature 

Or.a.id 

Inmba:tor 

me~mfne plaatio. 

1 Stdlil.esa steel 

I 1en>luUcm I 3500 :r.p.a 

I C~ foroe 12'150 % 0 

I 50 al % 12 tub.. -

15 al% 6o tubes 

!'ne of rote 1 S1di:g 'Qpe 

On low - temp aide 

t.., nDS• 

t911> ocmt:rol 
&oauraCV' 
ll.rrigeratcn
:rup 

1 o•c to 1ooe t-.i> 

1 + o.2•c -
• hcmoti•b~ tn>• 300• 
I 15111 15 l/sJ.zJ. 

• llooc temp to 75• a 
I ~ 0.2•0 -
I 150 tl % 2 

1 3) to "lO r.p.a no TC"i&ble Z'alll• 

4e 111arosoope1 0be9l'YaUOD tube 1 trimmlar, :.111oline4 45• .. 
E~ ltlc• 1 aeohanioal stage, t:ra•8ilJB eea 

50 % 76 .. 
Oodm•• 1 Phaae turret (l.J.. 1.25) 
total =epifioe.tion I 100% - 1000 % 

50% - 500 z (Pllotograph) 
.,_,1eo .. 1 an 10x (2) 

Ob~eotiT .. I ar Plazi m., 10%,a>x,4)%, 100% 

Dlnm1nato:r I ha.J.oee lmip 12' 
1 

501' 

PO•• .ou:roe I .l.C. ,1oov1 50:&:,,, dzrsle Phe.ae 

1 

1 

1 

1 



SR. 
No. .AR'l'ICLB 
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SPJiPD'IC.l'fiON 

5. Jl:icroaoope, Jti.arofiex t-,n>e 

Photoapparatue oonsisti.'"JC of miaratlu lib a1na boq 
1 

power oord type AB, ~ar tinder, 

foau.sing J:EGDi;rier 4x, m'toriaecl 

dark box ll-35 P.1. am C...-a adaptor 

1 

6. Zoom PU'&llel opiic zoom vatea 1 
Stereo lliaro-•gJ'ificati.on 1 J'.roa 3.3 to 150 x 

aoope depeadiJlb an EUe pieces and auxilla17 

objective lens used. 

.,e pieces 1 vi.de field ~. Ut:ra - wide 

field 15 x ad a> z. 
Objective lens I 0.66 X to 4 X with 6 I 1 

zoom ratio 

Intarpipil.lAey f .ldjlatable froa 50 to 74 

diatande I .. 
'°msing 1 Pine f ocuaiJJg 'Iii th rack and pinion 

control, ooam. foatlBiag with pillar c.laz:p1 

fine focuaiq ranee approx. -40m. 
Optical Rd a Rotatable 3(,0• 

7. DL71zriS Ovc !emp ranee a 50•c to 300•0 

Time to r~ marf•1m t-_p 1 30 to 45 111.n. 

•81111> control aoouraqr 1 ~ 2•c at .J>O•c 
Inner vall a Stainl.eaa steel, IJS - 304 
Capacity I 72 li~e 

1 

a. Rotar,y Bu.mber o! rdV'olution • .&pproz. 30 to 1a> r.p.1:1 3 

Jlra.porator Motor 1 Oond(DS&° VJ>e tarqu.e motor, 4 - pole 30V 

9. Jl.reeze 4ryer !emp in cold trap 1 - 54•c 
Cap at cold trap 1 5 11 tre 

10. J'.raction 

Colleotor 

Sample Collocti.zJB method 1 weicht method 

Semple Collect~ rqe 1 1 - a> p 

- Teat tube Capacity 1 2CX> poa 

1 

3 



SR. 

·~· 

- Zl8 -

q;-.&~~-"':: 

(~) 
~~~~~~~~-~~~~~~~~~~~~~~~·~~--~~~~--~ 

11. PH - lilGtor 

12. Ul 1irasonic 

vibrator 

14- Direct re::.Ci."t:; 

b?.lance 

15. Spectro

photoiaeter 

lil.eas.iring ranges PH 0 - 14 -

m10 - :!: m 
.Acouraqy 1 o.o 3 PH 

+ 
-5 -

Ian gr2.Cluation 1 o .1 PR 

10 .. 

Temp CollpeDS&tiOD I 0 - 100. c 
Preque~ I 3) lr:1ls 

ou'tplt 1 .3:>0 1l 

Capacity I 2 al - 500 al (Jila:) 

Tiller I l) ain 

T9111' ~· I 5•1 w + 4>.C 

Pree air capaci"tJ" 1 6 to 7 l/rrm = 2 

Retri&arator 1 Jir - CGOled clcsce t:r..:.1e, 300 v 
TJiermaeter I -10•C W + 50•c ~tc !."eadi• 

tn>e 
OYar coeling ~ 1 gas - t-:>e C?ap::.ct 

pNVentim deri.ce) tharilK>st:tt 

For semi-micro analysis 

capaci V I 3X> gm 

Readablit,r I 0.01 18 

Projection scale a -12 + 112 

One divf et prejecti.Gn scale; 1 ~ 

Pan c1ia 1 7r:IJ 111 

:ddl.t - in lid.en oomputar 

Optices 1 gr~ti.tlg (Li ttro• lllDU!rtil(: t:TPe) 

Light SOW:CeBI J>2 lamp and lf l~t 

matically St:!~c~ble 

Detector 1 pbotoaaitlipliar 

Sample compertment 1 beam spaai it: 100 m, 

13> (V) % .)00 (I>) x 14) (H) 

Vave length r&ZJ6• I 190 - 900 Du 

llave length indicator 1 4 - ~it, 0.1 mu 
+ Vave lez:igth acouraQY 1 - 0.3 lil u 

U~e leigth reproducibility I C.1 :l U 

1 

1 

1 

1 

1 
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QJaTIZi 
(SEl') 

~ li&ht1 below oJJtf. at 220 81 

J!aacbd.d"th I Oe 11 0e21 0e51 1,2 llld 4 .. 

Photoaetrio aomraqr; ! 0.02 ilS (0-0.5ilS) 

!o.~ ! 
Photo•tric r~ducibiliV& ! 0.001 .OS 

( o..o. 5 .lllS) 

! o.~' 
S09D .apeecta 15,30,60, 13>,24) ad ., -. 

-1 Vllremaber raqJec 4>00-650 • · 
llMOlutiom standard 1.5 --

111000 ,.,-1 

(mre. 0.4 ,.-1/1<»J .-1) 

Photoaevio crnem dmble beaa, optioal 

mll, littrcnr 'Qpe :tilt.
gratilg .U.le ....... 

abroatar. 

Iil&ht aaurcer Special aoil '\Ype1 1100• C1 45• 
Saple oomperilllell'ta <l'L 150 -. belll 

..m. 110 -. optioal 

&1l6ia hei&ht 18 .. 
Oratizlgs h:l&h enco t.1pe (H 'Qpe) a:brgle 

elemmt, 1• orclc. 

Deteoton c1oub'J e seal eel 1d.nclo•, Jdcll 
sca:i:lin:v t TeaGQa ~ 

mooa,pl. .. 

V..e m1..,_. aomraqra ; 6 oa1/ :tar 4)0-

a>OO --1) 

; 3 .-1 ~ar am-650cm-1) 

Som times 2.5 ll1n. - 58 Ill'• 
8bncJaod 5 ldJL ~ar ciaali'ta'tiTe 

..qde) 
S.e ., ... 8oale ) I 1/2 Z, 1 Z, (mt. llo• .S.S.) 

...,,~. ) 2z,4z,5z,8z,~z, 
a> z, -~ z, 8o z 

1 



•• JRTICLB 5o. 

17. Pri--8cope 

aeltilg point 

dete:rmiJJatar 

18. Jga:ruell-cutts 

20. Incubator 

21. Jutoclave 
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2 •e-pieou Nn»lT•& x 151 x 150 
!hcm•ttra-a> to 1a>•c, ~360·c t• 
lfe111p m4 T OOll't.roll• I 101, with T 11et• 

C..-ra holder lens di.a. up to 60 -
8'allcllll'd prooeea1• _. 12 petri aJ•-/sm 
Bole pm®'•• nnel'tlr ot holes• 4 

hole diamtera 8 • 

Jaole pitch. a O 34 • 
Petridiah to be Wied a 90 (Dia) x 15(ip.. 

ftiaknees ot llSF l.Q'dl"t 3 to 4 • 
Oolleotiltg oap a approx. 0.005 1111 

Oolleotizg bar. ; 3 -

muib&- Of bare I 27 
.Ueoti.Te inside oap1 400 litre 

lfemp rans• a ..,•c to 35•c 
hmp OOD'trol r higb.-pr~on elec1ironio 

qstem tor automatic opc"aticm 

(Bradu.atima ot 1•0), ftriabl• 

~- - 10~C to 50•c 
lf811p smaor 1 platin.UI therlmmet:rio 

resistor 

Cabinet iuteriorr Stain] ess steel 
2 

~ premre.- 1.3 KB t/= 
Jiu. t91Peraturer 123•c 

Heater 1 pipe heater 1.5 KU 

Chambc- Capacit,r1 a> litre 

Chembe •teri&l.1 StaiJlleas e"weel 

timba. ' 60 .. 
Autc•ti.o 1irl>e" 
0p .. atU. t.., r&DS•r ~- zo•c 
Tell>• aoauarqr I t 2. 5• C 

Thermre&llatora liquid expansion VJ>• 
Ti..-1 eleotrio timer1 72 min 

Door• SizJgle wall 

Capaoi:t)"1 approx. 356 lit.:re 

QJJllTITI 
(Set) 

1 

1 

1 

1 

1 



... 
••• 

26. 

27. 

28. 

29. 

l>. 

JRTICLB3 

0.Jl!21"8SSGr 

mit fer 

l'ermentor 

Shake" 

Cctriflge, 

basket tn>• 

m.&CTIOftU, 

l>IarIIUTIOI 

.Al'1J1WIJ8 

ThC"llD-

••ker 

- 221 -

SP:&CD'ICATICIN 

Pluid tuv rms• a 5 11&1. - 100 ml 

speed oentrel r111:1ge1 appre%. 18 - )) 'ti.mes/ 
Jilin ( 10 1111) .. 

apprex. 12 - a> tir:lea/ 
ain ( 100 Ill) 

(1) J'.-iter 

1. l'ermcwr v....i. 
Oap5civ et Teasel • ~ litres 

Dlaaeter et Teasel 1 284. mn 
D.p1ih et Teasel I 479 m 

150 litre (Leoal) 

Capaoi\f et Tuael I 1!j0 lit 

Diaet.- .t T--1. I 460 -
l>9Pth et Teasel I ~ -

llllp.U.- cl:UM't.- I 1fb -
DlllG ,.., 

(ulJDlll <X>WTSSXCBIIO ) 

Jiu. pressure 1 7 'K&/ a.2 

Air •1l1ifl•• rate 1 1601/mn 

lle et r•elutieJl I 1240 rpll 

.Air tank I 85 1 

ll.tri&erated Sbeke 

nth panel fer e:rlC11Cre:r 1,000 ml naslt 

ter •leJMLre:r fiaak 3)() ml 

lfw:lber et r.weluUen 1 3X>O 1"il'ID 

.ttective capaoi:Q' 1 121 litre 

Size of basket a 4X> ~ x a>o (D) mn 

I>i.rtill.iZJS Teasel capaoit_y 1 a:> litre 

steam beatins I Up te 1 ~r:c2 

IDiti&l clistillatien a 5 litre/ar 

ti.lie et iDi tial 41.-tillatic I 8pAJQX. J0-4'> min 

'!8111.P rans• • reea tmp + 5•c to 70~0 -
Telll.P oontrell.- 1 therld.ster 

Hee.t.- 1 1.3 D 

QJ.AlfTITr 
(ur) 

1 

2 

1 ••• 

1 

2 

1 

1 

1 



m. 
Bo. 

31. Utraviolet 

J.bsorption-

32. Liqµi.d -

C'arom.tograph 

34- .Autoclave 

- 222 -

Ciraulating :trstec 1 !"DIP olroulation 

type 1a/..m 
Shaking • horimnt:ll. 

Shakt• ) 1 lfJ m 
width ) 

mmber ot sbaldnea a:> to 150 times/mi:D. 
Sample capacity: 17.518 -teat 'tubes 99 x 2 

Opti.oal IV'ctem double-beaa Vt>e 

1Javeleag1ih rmge I 195 -- 380 ldl 

Spectrua vidthl :?:,;_)pc'OX. 7.5 ml 

lfaTeleagth aca.l?'aey'l t 2 -

Photolletri.o Scale 1 0.005 - 2.56 \ 

(10-Stepa) 

LiBh't source a he8V7 eyclrogen lamp. 

Deteotor t photoelectric 'tube 

lla1D Unit 

ff - VIS spectrepbotometric Detector 

Data Proceuor. 

lJ ..a tor 10 ae1&of bm.'nc' 

gaa generatilg -~ s 3 m3 /h _. 
Di'W'aiODS (m)a 750(l1) X ~(D) X 290(R) 

weigbt (IS) I JpproX 43 

Internal di'W' .. i01l 

650¥ t 76CII; SOOD 1:111 

Jiu. Preeaire 2.0 'Kg/ aa
2 

BeatiDB Source t ~:::.turated Steam 

Stcilisation a 'l'uo position control 

1oo·c,.,, 13~c 

1 

1 

2 

1 



loclel 

Dnd of lbild: 

lbilar Unit 

•o. at Heat Pasaege 

ConaUucticm 

Design :eressure 
1rozkb:ig Pre&aU"e 

S'teBD !911!Pereture 

aaporation lbllw.leat 

( ~C.ll ) 

.lc1iUal 

lloileT Bicmae Power 

Heat OUtpit 

lbilar l!rfic:i.mc;r 

~ ~stec 

Jntt Systec 

nnd at JUe1 

Ipi:tion 

•sCalori:tic Value ot he1 

he]. Co!llllq>ticm 

•eed n:tar !eap. 

Ji.atizg flu:taoe 

h1rar JUq.iir-.Dt• 

:11dro. !est Presmre 

•m"lllPll lla'tar C£R8Ci t7 

lbiler: Vei&lS (Dr;,) 

1eeoU1cationa °' Oo•eear 
lfn• - 7ora 
~limar DI.meter 

ft1'oke -

Speed 

Pi•tcm l>ispiac.rt 

l>eliVflr'Y Proaaire 

• 1. lbiler Bouse 

lllH - 02! 

Pire !bbe - Smoke ~ lbiler 

( lbrisont:U ~e ) 

Pulq Paakaced - IndPor Sernoe 

ho (2) Paaseaes 

All - welded 

10 'r/&/oa2
g ( 142.2 Pai8 ) 

Up to 9 'K&/cm2
g ( 128.0 Pai.c ) 

Saturated Steam 179.1•c { 354-4.P ) 

11200 l'g/h ( 21646 'lhs/h ) 

11000 'r8/br ( 21 205 lba/h ) 

77 B.H.P 

6~103 Kcal./h ( 2,548%103 Jltu./h ) 
8?.' 
Oil.-Pired 

Jloroecl Jratt 

..,. Oil(>.) 

Sleotric 8pa:rk -ll8lft'7 Oil (A) 10114'.> ~/Kc (181250 Btu/lbc 

lleav Oil ll) 7~8 r&/h ( 160-5 lba/h) 
a>• C (68•p) 

12.15 • 2 ( 130.8 :tt2) 

6.40 

16 q/cm2s (22'1.-6 psi&) 

1,6a> l'g (31527 lbs) 

4,900 l'g (10,~3 11>8) 

U-4 
ax> .. 

125 -
562 rpm 

8. 1 ·~I 111J:n 

7 i&/cca2u 



, 

Spealtioations ot li>tor 

~Para 

Outpit 

hell'lflDOT 

Voltace 

~ (SS) 

Polee 

l'r-. Bo. 

St>eaificatig 

llodel 

Cool.Ure Capacity 

Pain~ 

Beicht I 
Vi.4th 

J>c>th 

•et • ._t 

Operati.cm •ei&ht 
Jla:lD Cirmit 

Po•• ::Uppq Con1i1"ol Cirmi t 

Qirrd 

Outpit 

Power PacWr 

Stllriinl QnTct 

Co11pr.-or Ji:>'br 

Cond....-

Canclm a S Pm 

hD llotor Outpl.t 

.. iijl0ra1ior 

Volume 

Lou llea4 

- 224 -

:il'mP - n 
37 :n 
50/fJO Hs 

.J)O v 
1500/1800 rpm 

4P 
~ 3)() • 

JIJ.1- 302 B 

67,600 E.ca1/h 
(llmaell 1.08 Q 5.1/2. 2) 

2,000 -

3,330 -
1,roo .. 
1,580 ~ 
1,640 ~ 
3 Phase ax> v 50 lls 

1 Phase 200 V 50 Hz 

97.8 .1 

26.30 

7141~ 
283 .1 

10.7 x 2 D 

PiDDed 'l!u.be 

Propel.le 

0.4 x 3 D 
Sbell A "1'be 

re 



Soope of Chilled water Oitlot 

llefriBeran't Con1irol 

~efriBeran't (Voluae) 

Pipe Chilled (Diaae'ter) •tc 
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5 - 15•0 

Blq>M.;cm Valve 

Jl-22(24rg) 
Inle't 65 .1 l'rUJSe 

65 .1 l'rmlge 

15 .1 Pemale 

• 4e Toshiba Heetio cct.rifu§al Va'ter Chillc 

(11> gr> 

Jlain Specitioation 

Jlodel 

JWr.IB_...tilll eapaa1.v 
llefri&erant 

Chill.eel •tc Inlet ~eap 

Chilled watc °"1tlet Tall> 

Chilled •'ter Qian-ti v 
Coale 

'fate wpr ... 1-IP 

Ooolilrg wat.- Inlet fell.P 

CooliJg watc Qltlet !4111> 

Coolilrg wt.- Qlmtit7 

Ocmd-.c 

Cc>acdti' --1 .... 
Wept!Dopt&'&tbi 

BS- 12 CS 

362,800 Xoal/h 
a - 11 

1~C 

re 
72.6 •3/h 
2. pa1ih PrelllBUre mp; 

8 •-'4. 
1C> ~/•2 

ar 1 ... 
38·c 
429c 
118 a3/h 

1 - path Pre&mr• clmpf 

4 •.&la 
10~•21 ar lea 
125 n 6600 ., 50 Hz 3-
Beaotar Stan 

1 .W.• .... aooelca~ .,. ... 
100"' • 

CiOO ... 



Speai.t10&ti.C!91 

l!!!R 
Tn>e lf1f - cm 
Bore 1a5 x 100 -
Capaalv 2.3 •3/..m 
!otal llea4 24. 
Speed 1500 1'pl 

Speai.fioati.cma 

!!!!R 
!'Jpe .JOI' - QI[ 

be 100x80• 

Capaaiv 1.21 a3/.m 
!otal lleac1 .. 
Speed 1500 1'pl 

- 226 -

• 7• llell Yater Pue 

IJ!eaitioatiou 

l.!!!l 
Tn>e PllJ .,.., 

&re eo. 
Capaai'tir 0.4 •3/rm. 
Total Beacl 60. 
Speed 2900 1'pl 

Veisht 1731& 

bealfioati.oy 

~ 

~· Jar - cm 
Bore 65 x 50 -
Oapacifi7 0.4 •3/..u 
Total Bead. a, • 

8,Peecl 1500 Z'pl 

!'ne. 

Qitpd 

Toltece 
Jl&o'U 

Po1-

~ 

Qitpit 

Toliage 
Jlaots 

Pol.ea 

!)pe 

Qitpit 

aip... 

Toltace 

&ir't• 

Pol• 

~ 
Cbtpit 

Toltmce 
Bets 
Pol.ea 

•tor 
BO - IJC 

18.5 IJl 

400 T 
50Hs 
4P 

•tor 
"° -IJC 
150 

.J>0 T 

50Bs 
4P 

•tor 
VC!O - IJC 

110 

2J & 

400 T 
50Bs 
2P 

•'to1' 
90 -1: 

3.70 
4)0 T 

50Bs 
41 



Speal.fiaati.Ol!I 

l.!!S 
!ne 
:Bore 

a.•Mn 
~tal Bed 

Spee4 

!2eaifiaa1:io!!I 

JOY - CH 

80 % 65 -
0. 75 .3 /'/l/J:4 
35 • 
3000 rpll 

CoolillS capaaiv 

JnteriJIS , .. 

J.ea1.zlB , .. 

.Airlf~ 

Coolilll wtc 

:ran lloi:or 

Powe Source 

Presmr•_, 
OperatiDS weight 

'rn>• 

- 227 -

llotor 

!10-« 
7.5 D 

400 T 

50Bs 

21 

6~,ooo Kcal/h 
43•c 
35•c 
32•ce 
2,300 lf.m 
3.70 

AC 3' .J)O T 

2.2 • .lei 
1.870 ~ 

• - 15012 
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Armxt IV. 3. R§Jl.m OF J.AP .A:L!Em m>!RTISS P~VIDll> Al;]) 

IJlRAJJ!IRG GIVJB TO U>CllL ST.AFT Ill J.u>AN 

1r'"• ot Japanese .Bl:pert~ attached. to the DCP'i' ~illS the yesr 1981-83 
Time !!Ul."iod of teaching 

1. Team 19'!.der 1 perso: 21 mnths 

2. ~echani.c1 operators &: fitters 

3. Pharcaceutioal research 

4e Feraentation research 

5. lledic:inals plants 

3 

4 

2 

2 

II 

II 

II 

II 

B•. et trainees sent te Japan ch1-.""1J:lg the ye::r 1981-83 

1. Tableting TecbnolOQ 

2. Injecticm 11 

). Fermctation Teclmology 

4e Pha.Tmacaltica.l Qlality Control 

1. Team Leader 

2. B:lgineerillg and Jlechanic 

3. PharJDELcalticaJ. ilesearch 

4e lledici.na.1 Plants 

5. Fermentation Reseerch 

6. Pharmaceutical Quality Control 

lle. of trainees sent to J a:?,Jan duriJJc 

1. Tablet:ing technology 

2. Injection ProdUci.i:Jg technolottr 

3. Periil811tation Teclmelogy-

4. V.edicinal Plants Teclmolo,3Y 

5. Pharmac(J.ltical Quality Control 

1 perco: 

1 II 

1 

2 

II 

" 

2 perscu. 

3 ti 

2 II 

1 fl 

2 II 

3 II 

the year i933-85 

1 persc?:. 

1 II 

1 II 

2 II 

1 II 

5.1 months 

16 1POnths 

2 months 

3 months 

6 mnths 

6 mcnths 

6 months 

7 months 

24 •nths 

1. 7 months 

2 months 

3 months 

1.3 months 

4 months 

6 months 

6 months 

6 months 

12 months 

6 months 

!reject Director •f Katsuda Hir~ta1 Sakamoto, ~ci:i:tects, Planners & 

lbginec 

Jlr. K. Talmhaah1 and Resident llJCineer Mr. tht:r..U 

Date of .Arrival 19-1-81 

deprture 22-1-81 



AJ.nm IV.~ Detail• et the ~aining •f lo~ atatt abread 

[:I .... J>epartm.it Partioul.ara et tra.inine 0.m't17 J>mtatien Remarka 
• 

(1} L2J • h., ~4) (5) (61 ( 7) 

1. u ltrint ma Tablet »-pt. Tnblet Jterll11l.ation Japan 7-1-82 
and Preparnt ion 8-7-82 

2. U 'l'in Sb.we Injaotien Dept. Injeotien J'ornulntion Japan 7-1-82 
and Pr-:paration 8-7-82 

3. U ~aw Sein (3) Metmd Reaearob. QualitJ' Oentrol Japan 9-1-82 I 

9-+-8?. 

4e u Se. 'l'hein Utili ti ea Dep't!e Maintcmnoe Japan 5-1-82 
B1Ginee?'ili8 4-12-84 

I 

U ~av Sein ( 2) Q.lalitJ' C.ntrol QlaliV O.ntrol 2+-1-83 5. Japan "" Dept. 8-6-83 "" "' 
6. u l(rint Swe. Injeotien Dept. Pharmaoeutionl Japan 11-1-84 I 

Preparati•n a:>-6-84 

7. Daw Saw Tu Ken J'.rm81ltatien J>E>p • Formentation Japan 2.+-1-83 
Teobnelegy 10-8-83 

e. Daw Xhin 'l'han ICY'int Qlal.iV Oentrel QwlliV O.ntrol Japan 11-1-84 
J)ept. 19-6-84 

9. Daw Ki Ki Khine Medicinal Plant JhamaOllMfll Japan 11-1-84 
J>ept. 19-6-84 

10. u •~ Kauns ' J'ermentatien Dep~ • Dooterate Decterate degree, 
N:l.arebieloaY J'ranoe 8-9-83 Diploma 

28-7-87 
Deoterate.desree 

11. U Jt(int Sein Quality Oentrel Proceaa Bieob.om:l.str:r l'ranoa 8-9-83 
9-12-88 

12. U Tin 0. Permentatien J>ep· • FoTmentation Japan 26-9'-84 Tr:,linina 
a:>-).-85 



Sr. llnr:io Departmont ParticuluFJ of training Country Du:rntion Remarks No. 

13 •. Daw ~i Ie"i Win lledicinal Plant Pharma.cocno a:1 Japan 26-9-84 Trainins 
J)opt. - a:>-;..85 

14. U Aune l~int ( 1) Tablet Dept. Phormaoeuti cal Japan 26-9-84 
Protluat J>avlJlopment L0-3-85 

15. U "'o l~int J'ermwit ct ion Mt.arc biololJY J'ranoe 2:>-9-84 Deeter ate 
7-11-89 desrea 

16. U ICan Thoin Tablet Dopt. PrnotioDl Trr.inine Singepere ~11-85 
in Phllrmnay 13-1-86 

17. Daw Snw Yu llon Fermentation Int Elt'nationnl Japan 5-10-87 Diplomn 
Miarobiology a>-11-88 (Industrial 

1 
PQst grndunto-.i 
University 5 
Oeurse) 

1 

, 

, 

• 
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.Al!l~ : ll.5Jllii!Jlm OI qJ.ALD'ICaIOllS .:.1ID ~/ 

~SWBCE OI Dr P~ OF DCP'l' 

.1. U Tlll Oo 

.2. 

(i) jQATBllTC W.ALD'ICATIORS 

Bl.eotrical egg. ( OOK) 

Gori. Teolmioal Izurtitu:te 

X. Sc. (Cbmoal Prooesa B:m.) 
l«>'nsrad Chelll.oo..,t>harmaceitical. 

Imrtitll"te, u.s.s.a 

DJr. lleaearah otticer, DCPT 

(Bead at •.-.mte:tion Dept.) 

Aat. lleaearch oUic9r. DCP'.r 

.Asst. Xmager1 •I 
(Taocine ProcimtioD f e:r11Ctetion) 

1'uio Bigg. Course 

L«1tngrad UDi.TC'siV 

Research 1fo1'lt on •----tatim 

of Yeast Po~ 

Ch&oo Pbnwoctioal 

Insti 1ute1 Jctingracl 

~ainjqr at Moclrbio aoicl 

pl.mt, wdnsre4f Lm1zrcra4 
.Antibioti.o B•Mrah Iutitme 

lltuk atibioUos Plat 1 

(~etr&Qrolizle ttirMDtdim) 

~ d Sei,11 Oollce at 
~. ti;Jo, .Tap& 

Cl'...natioll ot r...,..a1n) 
~ at o..ka VDiYC'SiV 

(Btcoi4 t....n&tia) 

wawma 
'9'pprg iJ5D1IO.Q!I 

.. lo. (~ Ob..s.*3) 

YaQscm Ari• Uld loieoe Uld.Y.-td.V 

lie& ( Cla&o-1) y-- iut. ot ~-loO 

1963 

1972 

1984 

1919-84 
1973-19 

1965-69 

1969-72 

1918 

19a> 
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Di.pl.om in llLarobiolac;r 1968 

0.-. tJniTtniV 

(ProduatiOD o:t ~ain) 

~lfre1n1y 

Biolaa Dept., RI 1981-82 

Jl~ian Dept, ~ 1982 

Boabi College ot PJuamaqr1 ~ 1983 
(~ati..- maJpta) (6 maths) 

!*ea• Chelll.cal ~. 0.-. 

(~cm ma Jlm'j.ftoaticm ot . 
m.Jvc!rostrepW.a:lD end lllrido•o:l.D 

Seij1 Col.lce of PhanacV t lfaQ'O 

{!urifi.caticm ot m1PM) 

lJCP! 198).St 
(Dih;J'drostrep'tollrain !ari.fioation, 

ll:lpart aiblltutioD o:t raw at.-ial•) . 
Caaka um.vcsiv 1987-88 

1rocblation at Jlllri~a:l.D 
Sb•dies cm c11aao1Ted ~c 

~ Tiaits to ~ Co. 

(lbnoSoclima 01.ut-t• Procb.oticm) 

Oifu~ 

(lleda'Vcint clcxncdl lin1 1amu1n1 

Cellul~, Prot--) 
Present Position, .Ud.tmt a.ea.rah otticc,DCP! 

(r..-rtation J>ept.) 

.). Jll. mBT gm 

.&C'J!U5C spjLl!IQ#P8 

I. So. ( Ch81d.*7) 1969 

lbiTtraiV ot Ympa 

J>.l.p).o• (lledioal. 9eo1mo10IJ) 

UDiTdf'siV af Y-on 

J.&.l. (1oo4 ao.) 1985 

SSAli 9:' mL, _...,, '1-moe 

(P!vsiolOBioal 8Dd nn.t1c Stwli.• 

~.,ma Olut.m oua - 1'fa:ln• Pro&iction) 
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Ph. D. ( Biotechnoloa) 

Im>' Lorraine, i'ancy' ran •• 
(Kinetics and lbclell:i.ng ot th• 

I..,-:rl.ne f ermmtation lv c. gluUniam) 

E:T>erience I 'lreinixw 

BiocheaisU7 Dept., Yangon Bospital 

(Production ot blood grollpilg Sera, 

blood 0ollllp0Del':ta1 J-1no Chemioal 

i.nvestigationa at C:.tral mood :Bank) 

111> f ellonhip to •iiwlJ pl..- . 

tracti.o:lati.on tec!moloa in B.mga:r:r and u .x. 
Res~ Chemist, DCP'l 

(lletbods Jleeearah aDcl ~· Control) 
brt tera Practi.oal Va1D1Jc at 

Bhmle - Poulenc' a f erlleD'tation plant 

at St. .Aubin - lee - Bl.belt, llorllaD4f and 

Yitr;r - air - Seine, Paris, hance. 

Presa:rt - Aast. Research .Scientist, DCPT 

(llic:robial m"tri tion and aed.jn• deslen) 

•"- m JWm UUD 
ACJm1!IC WJLD'ICAEOD 

a.~ (:Bo-tmv) 

Universiv ot YengCID 

Ye Sc. (:Bot.qr) 

Univcsiv ot Yqon 

Ph. D. (Bl.otemmloSr -Jliarobioloa) 

Institute J'at1oD&l. clee 

Scieoea .&pl.iquee91 !oul.CIU.8•1 P.ranoe 

.tcetic ao14 i .... ta~. h"~cin 

procmcttoD rer.-.at•·Uon 

!!Psri!!!Ot I !n'"'M 
~·iniiw-hpt. at pJmwa()tgtioal 

Chelili.rtr.r, Seotor Bi.ooh_, cpe1 Bbme -

Poul.mo Incll8h"i• 

lfaDUf aotu:rins plant at at. .&ubin - lea -
BL'baJf (81irQto.vo1n1 Ptaicillin, titamin »12 1 

Sr>iraJFOiDe) 
ISanui'acturilW plant Uaine de Vitr;r - Sur - Seine 

(:Priatinavcin; Spirmvoin) 

1988 

19~2 

1972 

1982 

1988 

1919-82 

1983--87 
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Reoearch .Asaiatant, DCPl' 

(Fermentation J)ept.) 

Present - Mst. leaearah officer, DCP'l' 

"(I:i.CC"Obial far11e11ta·Uon and 

s~ain il:lprov'ement on Strepto•oea) 

.5. m.mo mlR'l 

.1.cammc WJLD'ICAUOD 

B. Sc. (lb~) 

Uni.versiv of YBDSOD 

u. Sc. (Bo~) 

Un:iversiv of YBDSOD 

(Production of ~tri.c acid 1v .A. Jd&er) 

D.&A. 

Institut Iational clea Sciences 

.Appliquees1 IJ.'oulouse1 hmoe 

(Dcradation of Pristi.Jvcine 

qy Proteo]¥tic activi V) 

1982-86 

1986 

1978 

1986 

Ph. D. DSl, ~ouse1 Pranoe Fermentatien 1989 
· . tealmoloa 

~duotion of anti.biotioa b,r DOD • 

convmti.onal teobDiquee) 

llesearch .A.ssistmt, DCPT 

Present - .Asst. llesearch ottioer1 llCPT 

(l'~tati.on J>ept.) 

1983-87 
1987 
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J.?mEX IV-6 LIST OF rnarr mJL~ 
Jt>R PIU>T Plaft (DCPI') 

Sr.Bo. JWIPDr1' ...!2.· 
1. Oomter cnirrct liquid - liquid 

P..:rtrac1i0r, A.I.s.1.316 ata:l.nlesa 

steel, labora1i027 mclel, tJmngh 

pm 3X> li tree 1D one llour1 111 th 

e:.q>losion proot motor 

(Vesttalia, Po4blelm.it VJ>ea) 1 

2. J..I~l.3J4 atainl. .. a~ hol~ 

tank w.i th ocmtr, 150 11 'tre oapaci V 1 

.A..I.a.IJ316 atainlea steel tank, 

jaokeW 111 th OODioal 'bottoa mid 

agitator, mploaion proar motor, 

~ litre cai'aai v 1 

A.-I.a.i,·~4 atainl.esa •ieel 

~lft&l.liser, jadteted ospaai. V 
50 li t1"98t 111 th ~tailor 1 

5. •·I•&.I.3:)4 et&lnlesa atee1 

OElltrit"Lgal plllp laborato~ IDdel 1 
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ADBl IT-7 

Stateaent Showing Acreages Production and Acre Percentage 
under Various Groups of Crops 

----------------------------------------------------------------
Serial 

Crops 
No. 

1985-86 (in thousand) 

Acreage Production 
(tons) 

Percen
tage 

(Sown 
Area) 

-----------------------------------------------------------------
1 2 3 4 5 

-----------------------------------------------------------------
I Cereals 

a Paddy 
b Wheat 
c Maize 
d Other Cereals 

2 Oil Crops 

a Groundnut 
b Sesaaua 
c Sunflower 
d Others 

3 Peas and Beans 

a Black Hung 
b Burma White Bear. (Butter 

Beans) 
c Burma Red Bean (Sultani/ 

pya) 
d Gram 
e Pigeon Pea 
f Others 

4 Industrial Crops 

a Cotton 
b Jute 
c Sugarcane 
d Rubber 
e Virginia Tobacco 

5 Food Crops 

a 
b 
c 
d 
e 

Potato 
Onions and Garlic 
Chillies 
Vegetables 
Spices 

13759 

12114 
296 
677 
672 

5732 

1470 
3489 

575 
198 

2249 

251 
187 

112 

539 
204 

1201 

532 
151 
308 
190 

20 

676 

44 
83 

178 
351 

20 

14828 

14091 
187 
313 
237 

1017 

551 
244 
212 

10 

611 

93 
91 

29 

168 
51 

3962 

98 
49 

3792 
15 

8 

512 

180 
267 

43 

22 

53.62 

47.21 
1.15 
2.64 
2.62 

22.34 

5.73 
13.60 

2.24 
0.77 

8.76 

0.98 
0.73 

0.44 

2.10 
0.79 

4.68 

2.07 
0.59 
1.20 
0.74 
0.08 

2.63 

0.17 
0.32 
0.69 
1.37 
0.08 
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.AlfIBX IV-8. Production and exports of major crops, 1988/89 
(in thousand tons) 

Crops 

Paddy 
Wheat 
Maize .. -' 
Pulses 
Groundnuts 
Sesamum 
Chillies 
Onion 
Garlic 
Potatoes 
Balad jute 
Ginned cotton 
Sugar cane 
Rubber 
Burmese tobacco 
Virginia tobacco 

Production 

13,552.8 
229.8 
259.3 
581.9 
564.5 
177.8 
37.9 

161.2 
40.9 

116.3 
25.4 
20.7 

2,321.7 
14.7 
56.l 
1.0 

1988/8~' 
Exports 

198.0 

6.0 
18.7 

0.02 

0.9 

2.1 

Source: tllIDO IncbJstJ:r Seoilor B.eT.i.lllF lliasion io 1"'amar9 1989. 

!1 Provisional. 

~I Maize cob and maize sheet. 



- 238 -

\.~\rt::~J usr OF \l!\JOR EOUIP)1ENT FOR THE Pll.OT PLANT 

Ne.: Equipmenl number c:oasisls oi four aiiics 

1st. digit indicates unit of operation. i.e... Ferme:ntidioa (I), Recoveryipurific:atioa (2), Sodium penicillin 

(sterile) 0), Ampicillin bulk (4) md Solw:at recovery (S) 

2nd digit ~ type of eqmpmeot Tmk (l), Pwn!> (2), filter/c:eou-JUpl exttaclOr 13\, Continuous 

szenliz.ertStill for product ~ffilQoa 14). c:rver f5). Soivem r.rnveey <iisrillanon coiumn t6), ~l f7) 

3rd and 4lh digits in<iicale serial nu~ of type of equipment for the specific production unit. 

A. The equipment have been designed keeping in view the actual need based rc?quirement of 

the fermeolatioo piloC plmt. 

8. Many equipment have been standardized to reduce CRITICALITY of the proc~ 

equipment and beoc:e nduce down time to iDcRase avaiiability and productivity on 

equipment. 

C. Inventory OD capital investment reduced IO minimum keeping in view die high COSlS of 

equipment. 

D. The process equipment designed, bas the desired flexibility to produce any product as the 

plant equipment is adequate for any standard process unit operations and can catu to the 

needs of most of the fermeatatioo based products. 



AHREX Vlll-1: List of Major Equipment (or the Pilot Plant 

Sr. Btuipment 
Bo. Bo. 

Jkluipment Speaiti oationa 

(1) (2) (3) 

l'IIJ(lllN'J.'PI01' 

1. !'-1101 l'ementor1 ao.paal:Q' X> lit• SS-316 (AISI) , .. 
.Taoketted w1 th o. 2 XV 8Bi t•tor motor propeller 

tn• iq>ell er 

2. !'-1102 l'umaitor1 capacity X)O lit. SS-316 (AISI), 

Jacketted w1 th 0~5 XW agi tetor motor propeller 

t;ne agitator two 1 /8 dia battl.e• 

). ~103 ll'U'lllctor ooopo.al. v 1000 11 ta SS-316 (.AisI), 

Jacketted. 11:1. th IJ.O XW agi tetor motor 

atrai&ht blodo turbine impeller 1/3 D, 

'Dlree 1 /8D bo.i"fl ea 

... ~1104 Pementor oo.paoiv aoo lits SS-316 (AISI) 

Jaolcetted. w1 th 8.o JCW aei tetor motoi= two impelloro 
I 

(straight blc.clo turbines 1/3D) l'our 1/10D baffiea 

5. 'l\-1105 -do-

Floor ot 
Installation 
and Opomtion 

(4) 

2 nd 

2 nd 

2nd 

2 l'ld 

~net 

.... 

Coat (F.o.B) 
us s 

(S) 

15CXl, 

3500, 

7500. 

9'm 

9"nC 

N 
~ 

'° 



,. 
(1) (2) (3) (4) (5) -

6. ~1106 l'ementor capacity 20,000 lits ss-316 (.USI) 2 nd 75CXXJ/-
intenial vertical ooolins tube banks :tour nwnbero 

o:t 10 tubas each (50 11111 Dia-4.0 m ltmath) oonneotod 

to 10 cm in-ooml.ng,out-aoing cooling water 

head ere. Hight 6.3 m Dia -2.1 m wall thiakneBB Blilil, 

jgitator motor - ~ Klf with two speed reduction a oar 

tor liO and 100 RPM with three impellers (two atroicht blade 
turbines CJ1d one u::l.al now type). Air sparser 

all ine+~"'antt (TRO, P.I, PSV, PHllO, JX).l, l'oam oontrol dovioe) 
oonneoted. 

N 

7. !'-1107 -do- 2 nd 7r:IJOO/-
s 

8. P..1))1 Cartridge type ateriliaabla air til tar 20 M retention n:s primary 2nd '!/JO/-
air :tilter tor !'-1101 mid T-1102 

. 
9. P..1))1 B Oartrid&e 1y'pa ateriliaable air :til tar 0.3 Jt retention a.a sterile 2 nd. 400/-

air tilter for T-1101 

10. P..1))2 B Cartridge 'f\ypa air :til tar 0.3 M retention aa atarilo air til tar 2nd 400/-
tor !1'-1102 

' 
11. P..1l)) .l C&rtridBe air filter 2) ,. retention ('!brae elements) for T-1103 2nd :JJO/-
12. F-13>3 B Cartridge air filter 0.3 M retention (one element) otorile :tilter 2nd 400/-

for 1'-1103 

- ' 



-- ---(1) (2) (3) (4) (5~ 

13. 1\-1))4 A Cartriclce air fil tar 20 I( retention three elements tor 'l\-1104 2nd 700/-
14. 1'-1))5 A -do- . for 'l'-1105 2 nd 70J/-
15. l'-1))4 B Cartridse air f'il ter 0.3 H retmtion one elements for 'l'-1104 2· nd 1;:.o/k 
16. I'- 1))5 B -do- for 'l'-1105 2 nd liXJ/-
17. l'-1))6 J. Oartridce air filter a:> '- reter.~on aix tlementa for T-1106 2nd 1.):)0/-
18. 1'-1~7 A -do- for T-1t07 2nd 1Y.,o/-

19. 1'-1))6 B Oartridao air tilter 0.9 • ret.-ition six elements for 'l'-1to6 2nd 2(a}/-

a>. l'-1))7 B -do- tor T -1f07 2nd 2C>JO/~ 
N 21. I T-1108 lledia mixl.JJS tank 7500 li ta co.pao:l ty, S ~))4 (AISI) 1at 19::00/- i:--J&i tetor motor 7.5 KW two impGller.,propeller /axial !'1011 type 

22. ' T-1109 i Media mi~ tank a:>OO lits oapaoity SS-304 

J&i te:tor motor 2.0 KW with one impeller (propeller) 
I 1at I Gooo/-

23. T-1110 011 atorago tank 500 li ta cnpaoi ty M.s 1st 1',00/-
24. T-1111 BEtra meclium nulll>e~1 prepo.ra.tion tank capacity 1500 li tc SS-,?,16 2nd 1Coo/-

vi th Jacket f'or T-1106 

25.1 \\-1115 -do- ror !i.1-1107 ~ 2nd 1~0/-
26. T-1112 Srlra medium no.2 praparntion tank capacity 1000 lito ns-31G for T-110 2nd 1 'J.YJ/-
27. I T-1116 I -do- :L"or 'l'-1107 2nd 13JO/-



(1) I (2) I (3) f ' (4) I _(5) ---·- --
28. ~1113 Bdra medium Mo 3 preparation tank capacity ·, 750 11 ts SS-316 I 2nd. I 1100/ 

tor TA 1106 

29. I ~1117 I Brtra medium Ito 3 :preparation tank oapao:l.ty 750 lito SS-316 I 2nd I 1100/ 
tor T.l .107 

30. I ~1114 I ll:dra medium lJo 4 holclizis tank SS-316 Cap. 500 11 ta tor Tj,..1106. 2nd 900/ ·-: .. •.. ... .- .. • .. -·~ 

31· I ~1118 I Edra mediwa No 4 holding tank SS-316 Cap. 500 11 ta for T.l-1101. 2nd 'PJ/ 

32. I 'l'-1119 I Concentrated aULphur.Lo ao:l.cl clollins tonk u.s 2<X> 11 ta I ~1d I ~/ 

33. I S-1401 I Hoator holder, ateriliaer1 coolex- for Ertra. medium No.1 tor TA-1106 2nd 1050/ 
ss-316 with x.s Jaaketa N 

34e I . S-1402 I Heater holder, ateriliaer1 cooler for Erlrr. modium No. I for TA-1106 2nd 000/ 
lt· 

"""' SS-316 uith Jl.S Jaaketa 

35• I S-1403 I neator holder, stGriliaer, cooler for Extra. medium No. 3 for TA-1106 
SS-316 with x.s Jaaketa 

2nd 6~/ 

~-1 
S-1404 I liOQtor holder, aterl.liaer1 ror ·Erl= mediwo No •4 for !rJ.-1106 2nd 1100/ 

37. S-1405 ll~tor holder, ateriliaer1 cooler for E:.."'tra. modium No .1,tor TA-1107 2nd 10~/ 
SS-316 vi th II. S Jaaketa 

I 
38. I S-1406 I ll~tor holder, ateriliaer1 cooler for E::trq. modiwn No. 2 tor Tk-1107 2nd ,1 800/ I SS-316 vi th M.s Jaaketa 

I 39. I S-1407 j Hoa.tor holder, steriliaer1 cooler fo1· Er'.;ra. medium No. 3 for TA-1107 2nd 6ryJ/ 
SS-316 vi th K.S Jackets 

40. I S-1408 I neaterholder1 ateriliaer, for Erlra. rnad.ium No.4 for TA-1107 I 2l'1d l 11"0/ 



I -

I 

(1) I (2) I (3) (4) I (5) 

Oonoentrated acid tank M. S IOO 11 ta 2nd. I 200/ 41. TJr..11~0 

l'-1308 42. 

43. 

44e 
45. 

46. 
47. 

48. 

49. 

~. 

54. 

p -1201 

p ~13)2 

p :..1203 

p :.1204 

p •1205 

p 1..1206 

T-2101 

T-2102 

T.2103 

T.2104 

T-2105 

E-2301 

Oll Tar Botar.v vaaiwn filter v.l. th all aoceHoriea, s. S plated OF I 3t:poO/ 

Jl.S Drum di.a 2.0 m'S, Drum width 2.0 J.!l'S,Knief' discharge. RPM 3 to 8 

~or thro~ put 5000 to 800o 11 ts :f'ermontcr b:roth per hour, w:l. th 

conva,yor belt diaoharse tor ~oelia oDke. 

lled.ia pump 7.5 n, 30K head112 i3jhr1 ss-31&, oentritusal V.P• 
vi th raeohanical aeal. 

-do-

ra filterecl b:roth P\1111> 5.0 lCW, 30U heo.d.19M3/hr. SS-316, centrifugal 

tn• 1d. th mechanical •eal• 
W~vaouum pump for.Oliver rotary vacuum filter c.s bo~ 
:rO~ h•d. meter1~ pump tor Ert:m medium No1 1No.2,No.),No.4 

ss-316, 3.on, 1500BPM .. . -do-
•• 

J'ilteioed broth holding tank SS-316, Oap-2~00 lits, Jaolcetted 

Bn.tyl aoetate holding tahk, Jaoketted • S.:3-304 Cap-7500lita. 

Concentrated Sulphuric acid tank, MS. Cap-2000 lits. 
Dllut• acid holding tank, M.S.H.L with Jacket / Cap-3500 Uta. 

Detergen\.holding tank, SS-304 Cap-750 lits 

1.0 KW FLP motor 

Counter current liquid - liquid extractor and phase Separator 
pod.bi.el Ni.alt type for a thro\.1Ghpnt .. of 4,000 LPH to 51000 I.PH w:l th 

explosion proof motor and i'i ttinca • 

OF 

OF 
OF 

GF 
2 nd 

2nd 

GF 

1 St 

GF 
GF 
1 St 

GF 

1?00/ 

1;500/ 
rm/ 

1f00/ 

1/!IJO/ 

1,000/ 

13,800/ 

5,500/ 

1,170/ 

3,800/ 
1~00/ 

150,000/ 

...., 

.ttw 



1) (2) 

55. T-2106 

56. T-2107 

57. T-2108 

;a. ~2302 

59. T-2109 

so. T-2110 

s1. E-2303 

s2. T-2111 

SJ. P-2304 

54. S-2401 

(3) 

Product lqer holding tank capacity 3000 lite SS-316 with agitato:z 

~. ·: · ·~, Jacket. 

-Do-

Potaaaium Carbonate Solution holding Tank SS-316 Cap-1000 lits 

ex;ploaiG.n proof motor tor agitator. 

Fll ter !or product lqer.Horizontal pres.Ure £11. ter 400 m Dia 

II- platea 1 Cake holding capacity - 66 lits• 

Chilled filtered product •elution holding tank SS-316 / 3000 lit• 

capacity w1 th jacket. 
Product aolution and potaHi\ID carbonate solutions continuous mixing 

tank with PHRC to control carbonate solution addition SS-316 

200 lita capacity With exploal.on pmoot agitator motor. 

Liquid - liquid phase Separator Centrifugal (Alfalaval type) with 

diao Separator Set. 

Product extract collection tanx SS-316 Capacity ~ 2000 lits with 

jacket and agitator with explosion proof motor. 

Horizontal pressure filter SS-316, 400 mm dia SS platea,holdJng 

capacity - 60 lits 
Distillation still for penicillin extract to displace water with 

solvent and to precipitate product. The still operate under 

hish vacuum. SS-316, Cap - 2000 lits \Ti.th jacket agitator 

condenser, distillate - receiver tahk. 

(4) (5) 

1 sr 6000/ 

1 St 6poo/ 

1 SI 1 ,600/ 

1 St 4POO/ 

1 St .woo/ 

1 St 450/ N 

~ 
I 

G.F 42,000/ 

1 St Bpoo/ 

1 St 4900/. 

1 St 2~0/ 



(1) (2) 

65 F-230j 

66 D-2501 

'7 P-23>1 

f>8 P...2202 

69 P...2203 

fO P...2204 

(3) 

Penicillin tilter with prop8T screen to filter clear solution a 

and retain penicillin crystal.a. 
The super filter will operate under vacuum and pressure.Thorough 

washing, and dischanse or washed, partiolly dried crystals is 

ensured with peddle (45 ) agitator with FLP motor HP 37 KW. 

Capacity 250 Kg, with two wallh tanks SS-316, Cap - 200 lits 
Dryer for penicillin crystal.a. 

C)rlindrical vacuum dryer with central shaft with vertically 

rotating agitator blad•a,limpet Coile on boey tor hot water 

ciroulation. Explosion proof motor and £1 ttinga. 

~ 
Note I All pumps are ot SS-316 CentrituS'Rl type with meohanioaJ 

aeal and .esploaion proof motor, unless othe1'\Tia• 

apeoUied. 

Pil tared broth pump 10 .o K'R motor 

rating 15 m3 /hour dolivary preaaure 9 Kg/m
2 

SolT•nt pump 7.5 KW motor, 5m3/hour 

delivery preaaure 10 kg/am2 

Detersent pump 5.0 KW motor. 

1 ':il /hr delivery preaaure 12 Kg/om
2 

Aoid pump)-metering pump piston type, poai1tive -· displacement pump, 

).O d motor 1500 lits/hour delivery pressure 9.0 Kg/cm
2
• 

(4) 

1 St 

GF. 

GF 

GF 

GF 

GF 

(5) 

21000/ 

11,000/ 

1500/ 

&:JO/ 

700/. 

1000/ 

N 
ll
VI 
I 



c1> I <2> 1 · <3> , 

71. 

72. 

73. 

74. 
75. 
76. 

77. 

78. 

79. 

ao. 
81. 

82. 

83. 

84. 
85. 
86. 

P..2205 

P-2206 

P-2207 

P-2208 

P-2209 
P..2210 

G-2600 

T-3101 

F-3.J>1 

T-3102 
P-3201 

S-36o1 

F-3J>2 

F-3.J>3 

F-3304 

&-3401 

Product lqer filtration pl.111p J.O K'f .J> m head 5 m3 /hour. 

Potassium Oarbonate extract pump 2. 5 ~ 25 ?ttTS head 6 m3 /hour. 

Chilled product lqer pl.111p 2. 5 K\'l 25 MTS head 6 m3 /hr • 

Peed pump to phaae Seperator 2.5KW 25M'l'S head 6 m3/hz. 
Extraot pump to atill 2.5 K\V 25 MTS head 6 m3/hr 

'Ra.ah Sol ven6e pump 1. 5 KW 20 MTS head 4 m3 /hour. 

Nitrogen manifold £or the plant with 6 Noa pigtail a Connecting tor 

S cylin•~, and neceaaur.r 12 mm and 6 nun liner (SS-304) to 

d11'£erent unite. 

Sodium Penicillin production unit 
~ 

Penioillinaolution preparation tank SS-316 Capaoity-300 lits 

Horisontal plate pressure tilter, SS-316 8 plates Ca.ka holding 

Ca.ia oit:r • 30 11 t •• 
Filtered penicillin solution holding tank 1000 u• SS-316 

Pump for penicillin solution filtration and feeding to column 
3 

3.0 KW, 30 MTS head, 6 m /hr. 

M.s.R.L column for resin (Cationic) 

Dia 0. 5 ID Higt:lt 4. 5 m 
Preaaure filter, vertical plate and frame SS-316 40 mm x 40 mm 
plates and frames-. 

Cla~i ty grade oartridse filter (Sterilis1t.ble) 

Sterility grade cartridge tilter (Sterilisable) 

Still tor azetropic distillation or sodium penicillin solution 

with condenoer condenser, distillation receiver Capacity 1000 lits. 

(4) 

G1 
QF' 

1 St 

GF 
1 St 

1 St 

al' 

1 St 

GF 

1 ::)t 

GF 

1 St 

1 St 

1 St 

1 St 

1 St 

(5) 

6oo/ 
600/ 

6oo/ 
600/ 
600/ 

r";IJO I 
300/ 

3PN' I N 

;., 'JJO/ f 

1pJO/ 

1,~o/ 

~00/ 

2,500/ 

400/ 

400/ 

1~00/ 



1) 

87. 

88. 

89. 

~.A 

91. 

92. 

93. 

94. 

95. 

96. 
97. 

:a 

.· 

(2) 

P..3202 

P..3203 

P-3J>5 

~3501 

U-3'102 

T-4101 

P-4301 

F-4302 

'1'-4102 

'1'-4103 

'1'-4104 
T-4105 

(3) 

Vacuum pump for distillation 117atema 

Three stage ejector With inter condenaera 

Cantr~ SS-316 7al 1111 Dia baaket with explosion proof motor 

and :required tiltinga to handle sterile product with pwnp and wash 

hnka. 
Double cone rotary vacuum chyer SS-316 with M.S Jacket tor hot water 

circulation .. oa,paoity 100 ICg 

11111 toJ: aoclim penicillin (Sterile tabk) 

(4) Ampigill!p h9cl&ptkn".Jln1t 
Penicillin diasolution tank SS-316, 500 lita Ca,p, with exploaion 

proof 2.0 KW motor,prop•ll•r type impeller 

Filter tor penioilUu solution. Horizontal preaaure til t•r plate dia'~ 

400 mm,cak• hold.ing capacity 30 lits. 
Fine tilter1 cartrid89 type tor retaizi1ng 1 micron and above with 

S&-316 Caa1ng. 
Filtered alalclie holding tank SS-316 )00 lita cap·. 

6 DA Reactor SS-316 Jacketted 2000 lita oap1 5.0 KW variable Speed 
drive J'LP motor, tour batnea ot 1/10 tank dia, with retention 

screen at bottom and axial flow impeller for mixing. The Reaoter te 

have pJ.'Oviaions tor TRO, PHRC, PSV, PI and alkalie ad.dit1on9' 

Acid hold.ing tank PVC tank 200 li ta cait~ 
Solvent hold.ing tank SS-J04 with JKT 200 lit a ca,p', with line filter. 

(4) 

2nd noor 

2nd noor 
1· St 

G1 

ar 

1 St 

1 St 

1 St 

1 ~t 

1 St 

2nd 

2 nd 

(5) 

1,200/ 

500/ 
15,000/ 

15,000/ 

2, 'JJO/ 

3,000/ 

3,500/ 

'>JO/ 

700/ 

12,000/ 

'YJ/ 
2,000/ 

"' ,,. ..., 
I 



(1) 

98 

99 

lCO 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

(2) 

F-4303 

T-4106 

F-4304 

T-4107 

D-4501 

P-4201 

P-4202 

P-4203 

T-4108 

T-4109 

F-4305 

F-4306 

T-4110 

(3) 

Filter for 6APA reaction mixture SS-316 Horizontal plate type 

400 mm dia Cake holding capacity 30 liters 

Crystalliser SS-316 Jacketted cap-3000 liters two peddle 

agitator with S.O Kw motor 

Centrifuge SS-316 900 mm basket bottom discharge type with 

mechanical scraper and other standard fittings 

Wash solvent tank cap - 200 lits SS-316 

Double cone vac dryer with hot water circulation in jacket 

SS-316 Capacity 150 kg dry materi~l with standard fittings 

Pump for penicillin solution 2.0 Kw 

30 m head S m3/hr Flpmotor 
3 Pump for 6APA reaction mixture 2.0 Kw motor, 30 m head, Sm /hr 

3 
Pump for Wash solvent 1.S Kw motor 20 m head - 5 m /hr 

Ampicillin reactor SS-316 - L, Cap 2000 lits, with jacket 

agitator with variable speed drive, S.O Kw motor with 

provisions for TRC. P.I., PSV 

Extraction tank SS-316, with jacket cap - 3000 lits, agitator 

with S.O Kw motor 

Pressure filter horizontal type SS-316 40 mm diA plates, cake 

holding capacity - 80 lits 

Cartridge type clarity grade filter, SS-316 housing 

Crystalliser SS-316 Capacity 2500 lits with jacket agitator 

S.O Kw explosion proof motor two speed drive 

(4) 

1 St 

2nd (suspend 

to 1st floor) 

1 St 

1 St 

GF 

1 St 

1 St 

1 ST 

2nd (suspend 

to 1st floor) 

1 St 

1 St 

t St 

2nd floor 

(suspended to 

1st floor) 

( 5) 

2,000/ 

12,000/ 

16,000/ 

700/ 

4,000/ 

1,100/ 

1,100/ 

1,000/ 

12,000/ 

12,000/ 

2,500/ 

400/ 

12,000/ 

N 
~ 
00 



(1) 

111. 

112. 

11). 

114. 

115. 

116. 

(2) 

P-4~2 

11-4701 

T-5101 

T-5105 

T-5102 

T-5106 

T-510) 

T-5107 

j 
I 

(3) 

Pump tor e~act solution filtration, SS-316 3.0 KW motor 
6 m3 /hr. Read 30 MTS 

Granula.tor for granulating the crystals to 20 and 25 meshsize as por 
requirement. SS-316 with set or mesh screens. 

Note 1 6 APA an4 Ampicillin production oan be planned to utilise 
the same wash solvent Tanks, pump, centri.f\lae, an! dryer 
for both the products. The equipment must be cle1U1ed and 

checked before prod.uct change. 

(5) Solvent R•coverx Unit 
Note a All eolvent tanks are underground tanks and all pumps llZ8 

submerged type centrifugal. pumps unless Specified. 
All tanks pumps, stills should be earthed, to avoidhazands 

due to static current. 
Spent solvent tahk M.S Capacity - 25000 lits 

Recovered/ rreah solvent tank M.S capacity - 25000 lita 
Single tank with two compartments for spent and recovered/fresh 
Solvent oapaoity ot each compartment - 15,000llte M.S 
Single tank with two compartments for 
Spent, and recovered/fresh solvent capacity or each com~artment 

15,000 lits, M.S 

(4) 

19t 

(j"F' 

underground 

" ,, 

" 

(5) 

1, 200/ 

2,'200/ 

15,000/ 

15,000 I 
17,000/ 

11 ,ooo/ 

~ 

~ 
I 



(1) 

117. 

118. 

119. 

1a>. 

-1219 

122. 

123. 
124. 

125. 

126. 

127. 

128. 

(2) 

'11-5104 

P-5~1 

P-5~2 

P-5a>3 
- P-5~ -
P..5~5 

P-5~6 

P-5~7 

P-5~8 

S-5601 

S-5'j02 

S-5603 

(3) 

Single tank with two compartments !or spont and ze.aovetea/rresh 

solvent. M.S tank compartments coated with acid resistant reoin 

to prevent corrosion due to hydrochloric acid fumes. 

capacity or each compartment 15000 lits 

pump tor TA 5101 3. 5 KW, head 30 MTS, 12 m3 /hr 

Puml> to-r .TA . .5~02 · 

Pump !or TA 5103 

Pump for TA 5104 

Pump tor T-5105 

It T-5106 

" T-5107 
.. T-5108 

It 

•• 
It 

" 
" 
•• 

" 
Diatillation atill !or Spent broth SS-3~6 (AISI) 
Seive pla.t.t tr.vs 19 Noa, column hisht 8 MTS diameter 1. 2 irrs, with 

all atandard acceosoriea and !ithinga 
Dietillation wtill with bubble cap trye 
SS-316 (AllI) Hight 14 MTS Dia 1.2 m 33 bubble cap trys. 

Batch still with bubble cap tra,ya SS-316 (AISI) 

Note a S-5603 still can be used !or distillation or treated 

methylene chloride mother liquor. 

(4) 

\D'lde rcround 

A"ove tank 
(Pwnp 

Submerged) 
It~,.) 

" 
" 
" 
" 
It 

" 
GF 

II 

.. 

(5) 

19,000/ 

1.700/ 

1:1001 

1,700/ 

1,700/ 
1,700/ 

1,700/ 

1,700/ 
1700/ 

65,000/ 

70,000/ 

60,000/ 

I 

"" ~ 
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Sr. 
Utility ~quip11ent 

Ho. 

A. l'UBE ill::LL .:~TER 

1. Two nUJ:lbers tube wells •ith deep well 

subnerged pumps. Depth of tube well pipe 

under ground - 46 rrs, with piping, values, 

and fittings. 

Pump-Cast iron, capacity 0.4 m3 /mm 
Total head - 60 L.'TS. Speed ~ HI\! 

Power - 11.0 IC1'/ Cost of each set I 3770 / 
ii. Chemical treataent tank for il.'Oll removal with 

pump and accessories 

Supplier - Japan organo CCllllpany Ltd. 

B. m!.~ARJJ..I5E W.L'"ER 

i. Two resin columns J.tSHI. hight 2.0 J4 

Diameter - 0.68 11 LS shell thickness - 6 J.!14 

Bubber lining thickness - 4 D 

11. Feed pump for columns, '~.S.l>od¥ 

Cap. - 0.3 m3 /mm head - .30 Jr.rS 

J:otor power - 3.7 l.W 

iii.D.?.i. water storage tank, capacity - 20 m
3 

iv. D.M. water supply pmp. c.s. bod;y, 0.3 .m3 
/mm, 

head - )0 lrfl'S, Motor power - 3. 7 KW 

C. PYROGm ~ DISTILLED t'IAi'Eft 

Distilled water generation capacity 6oO lits/hour, 

4-effects, SS-316 Still With, 

i. Feed water Storage tank, Cap - 1000 +its 

ii. Distilled water sto:raee tank capacity - 1000 lits 

with jacket for ste•s to hold tanp of dist• water 

at ao·c. 
iii.SS-316 Centrifugal teed pump capacity 100 lits/min, 

head ..;. JOJ.1'.l'S, motor power - 2.0 KW 
Iv. Complete instrumentation With solenoid 

Controls, and autovalves to maintain required 

now and pressure on all effects (ataaes) 

of evaporator. 

CCST 

!JS S Et3 

7, 540/ 

'JJ,000/ 

4, 100/ 

1,000/ 

21,000/ 
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Two number, induced draft ~c·ott:rs siJ:rila to the 

one in DCPl'. 

Cooling capacity 6,~,00C• K~alf~= 

J:htering temp. -43"C, leavi:'.~ te=; - jS•c 
wet bulb temp -J2•c 
Bate o!" supply of cool wate= - 2JJO lits/min 

fan motor - 3.7 KW 
Supplier - Japan cooling tc'iier institute 

Ii. CHILLED WATER 

Two centrifugal water chillers s.:.:u.lar 

to the c·ne in DCPl' 

Refrigerating capacity J,62,sao lCal/hr 

Ref'rige:rent - R-11 

Chilled water inlet tempera~ ~ 12• C 

Chilled water outlet temperatui-e:- 7•c 
Bate of chilled water supply}-- 72.6m

3/trr 

B. BRINE at - 15•c 
I 

Heat load - 2,76,700 lCal/n:r 

Brine - Calcium chloride 2~ solutic:m 

Specific gravity - 1.21, PH - 7.5 

Brine inlet temperature - -1o·c 

Brine outlet temperatuxe -15•c 

Refrigeration capacity -~ TR 

Compressor motor -95 KW 

Hot brine/Gold brine tank with compartments. 

1.1.s. resin coated tm:ik With 150 a:i THK cold 

insulation all sides, capacity+ 25,000 lits 

Hot brine feed pump to chilling u::iit 

Capacity 50 m
3/hr 

motor power ' ~ a> P 
Cold brine supply JJ'IDP to process uni ts 

capacity • 60 m
3 /br 

motor power ... 25 a 

22,430/ 

167, 500/ 

150,000/ 
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G. STEAM 

Fire tube boiler. Oil fired, forced draft. 

Design rating + aooo Kg steam ~~neration 

per hour 

Actual supply (at 8~ effi') ;- 6&lO Kg/hr. 

Design pressure ~ 10.0 Kg/a112 

Operating pressure -i-9.0 Xg/cm 
2 

.BHP (Boiler horse power) + 511 

H. CC>Jll'RESSZD A.IR 

(a) COMPRESSOR -1 

Rated capacity + liO m3 /min 

Delivery pressure 7.0 Kg/a112 

motor power 240.0 J07 

(b) COKPBESSOR -2 

Rated capacity + 10m3 /mm 

Delivery pressure 7.0 Kg/cm2 

motor power 40.0 KW 

I. DIRECT PO'o9ER 

Existing feeder main line is of 6.6oo KV capacity 

Two transfo:mers of 10r"fJICVA ratmg at 440 Volts, 

are J:n. commission. 

Existmg DCPl' plant consumes about 400 IC.V power 

on average. 

Another feeder line of capacity 6.600 KV to be 

drawn with proper selection of transfo:imer ratings, 

to get the maximum power rating. 

Total cost of Hish power cable, transfo:imers and 

installaction 

J. DISEL GENEMTQR + For emergency po•Jr :requirements 

Power generating capacity 150 KW 

130,000/ 

1 rp,ooo/ 

21,000/ 

153,000/ 

35,000/ 
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ANNEX VIII-2 Calculation of the Production Capaci. t"J 

of the Pilot plant for Penicillin Lllld 

Jmpicillin 

Nominal Volme of the fermentor a 

Actual total Voll.De of the f el'llSltor a 

Vollllle at harvest at 8:> percen't a 

Fermentation Cycle 1 

Penicillin P:roducti vi t.Y' at han'est ti.me 

'l'U1'n over ti.me incl udiJ1g tnmst er, 

clee»iM• ch~, mutine main~ce 

end ~arliJJS 

Permetation vorld.ng dqs 

.U temati ve I 1 aJ.lo'Wlllg 

115 dqs for maintenance1 

equipment cballges etc. 

Al teniati ve II1 al.lowing 

)'.) a.a.vs for armual 

mainteMDce ane. )'.) dqs 

tor routine maintenance 

and Untova.1."d. stoppages 

limber of t ermentation batches 

harvested in one year 

.U terna.ti ve I 1 

Jl te1'native III 1 

lhnber ot batches hsrVestecl in 

one year for 2 fomenters 1 

.11 temative l a 

.Altemative II 1 

ro,ooo litres 

19,575 litres 

15 16~ litres 

192 bol:r'B 

3>,000 Uni ts/ml 

(Average) 

12 hours 

29.5 batches 

36.0 batches 

59 batches 

72 batches 

.Aimual Production of Potaasim J>.U.aillin G 

at 65 percent recov~ 
.AJ.temative I I 59 x a:>,000 % §.2.__ %15,660% 103 

100 
• 12.011 BU Per year 

or 7• 53 tons Per jea:r 

Jl ternative na 72 x ro,ooo x ..§2._ %15,600% 103 
100 

• 14-658 BU Per year 

or 9.19 tons Per year 
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Production o:r .Ai:rpicillin at the conversion 

rate of 1.47 k6 of PotassilD Penicillin G 

for 1 kg of ~icillin 

for Alternative I 1 

:for J.l te1'!latiVe Ila 

5.12 -tons 

6.25 tons 

'Die calculation for arriv.i.ng- at the respective p:rod~tion 

capacities is similar for Penicillin producti"ri.ties of 

351000 and 551000 Units/ml. 
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~ura[ 'VIII-3 Calculation of P~ducti.on oapacities 

ot the Pilot Pla."l.t tor Te'tragrcl.ine 

lfocinal VollDe of the !e1'Deo~!~ a ~1000 litres 

Actual Total. Volme ot the tementer a 191575 litres 

V..11De at harvest at &'.> percent a 1516li0 litres 

Pementation Qrcle 192 hours 

Tetracycline producti Ti v at harv'est tiaea 10 g./li tre 

Tu:m over ti.ae1 Pementation vorlci.Dg cbll.T•i 

nld>er ot f 81'111ltation batches harvested 

in one year, !Mlber ot batches harvested 

in one yea:r for 2 f ementors for 

~ternati.Tee I ad n are ic!.siti.cal 

(averce ) 

as in the cue of Ptaicillin (ct. Annex VIII-2) 

.AJ:mual ProclUction ot Te~cl.ine at 65 percent ot reoovaz::r 

~te1'DatiTe I : 59 x 10 x~15,6li0 
m - 1. 03 tone per year 

Al.'t81'DILtiVe I: I 72 X 10 X ~151660 
100 

c: 7.33 tone per year 

!lhe oalcul.ation for arri 'Vinf; at the reapecti ve production 

capacities is aimilar !or Tetra.eycl.iM Jroducti:vi ti.ea of 

15,ro and 2'J g /litre. 



'\ 
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JBllEl IDI-4 iheoreti.cal Potential Production capacity 

of Pilot plant to neet hojected demand ot 

Te!ragrcline Per ye:i;r 

Id!!.· Proclacti. "t'i. v ot 

Tetreqrcline 

(a'ftrage P.eld) 

graas/li tre 

2. 15 

Annucl Pmducti.on Pm j ected annual 

capac.it,y of 

Tet:rac:;rcline 

Tons 

dmand for Tetre

Tetraeycline in 
2,000 &: 

Tons 
AJ.. teJ.'llati ve *1. temati. ve 

I II 

14.66 

18.33 

11.47 
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•. EQUIPllERT FOR PHARHACEUTICAL 

FORMULATIONS IN DCPT 

1. ::!. •·f; i zi ng1 G.rmmla't;inJ- &Di ~!.!Miri ne. 

T,pa 1 J.ma-.uo cozn:t0l -:ne 

O:rmulating and Dl7i.Dg ~c:i. V : 30 JCGiba~ 

2. Kne?rli ng lfacM ne. 

5. ~ater 

'me a !ligh. speed :0.11idimzg sr-stel!l ~~pell.er 

~• · bo~..oa-ot 'V9SSal. 

Kneedi .. C)rpi ci ~· • 30-:.c:o ~ 
Jbda1.. ; 3JG:- - 2lO 

Jbclel 1 Clean Pnss Correct .:,6 

Capici:t,y I ~ - 2,53l tebleisjmin. 

lti nj •m I 54.000 ~/hr 
Veyja19 I 151,<XX> tabjh:: 

Capiai V I 32) t.aba/sin 

Sise aL table't I 8 m -

'lhicJrn•s ot -;ablet 1 3.5 i:m - 4eO lilil 

lloc1el I ilCP - 100 

Coatillg Pan fipe 1 Dr.7iJig is executed b;r air tloWil:lg 

'tbzough tablets uad.er negative :;>resaure 

Capiai V I JO - 50 ri/batcb. 

6. Tablet Visual InapectioD 'Wachi ne 

~· I Belt OODYfOOr 1\n>e 

Object 1 lor Ti..i impeotion ot both tacea ot tablets 

Capioi v 1-.Z. ll0,000 !&b/JJr. 

7• Tablettug lfeobine (J'or PWU'i•) 

li:>d.el. I Clean 1nu Correct 17 IC 

Cllpic:I. v • 1 ~ to 51'? !&b/11/UJ. 

,. 



.. 
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AIUU!X Vlll-5 .(CON'l.1>) 

::1rJDIH''«;s ;!E•JtNM't· 

.Japanese :mrpoules outer s-..D:face orasiri.ng machine &:.00~ 

17wm Pen V 

11000 kg .u ~-v 
1~ Base 

PENICILLIN V TABLEIS 

a:>•s 
100 1 s 

Gran\lle.tion 

--- ~ q,/~ (&rs) • 377 dqs 

ChmpTession - ( '1J'qjdq) • 3T1 dqs 



.llmu VIII-6 ' FPHIJITJ.'J?[OU IIlD'l' £W'l' _:.. .. !W:!J!Dll '1'• 'rl 

u.Mo. ClftPOll lli>JJJQ'l'IOI Y'l'ILI'l'IIB U:SORm)nIJB jjit.JLlq SWWI• J4S0Jlp,t=f1 -- SOLVJtlP fllltlY 
INOilTJ!lU'lOJl. .,, ' 

s~g~·-

I. M&nager• 1 

• U..iperri .or 1 .1 1 ... 1 
Po at Graduate Degree 
( lr'l'in•erJ '!"eabmlogiat 1 
satenUet 

j. oillitt SUpeniaor 4 4 4 ~ 2 

(Oractuate) 

~- Slaitt 'leoh"" o:$.an 16 8 4 3 

(Uigh Sob.ool g& 
'frade Cer'tUioate) "' "' 0 

Sk:11led Worker :1. 4 2 

(Ill.dell• School) 

o. Seal Sld.lled VoJicer 4 4 4 
(U terate) - - .. ---·----·-- -----

Total I 29 17 l B ~ 

Oze,nd Total I l> 

1IO'l'• a '!he above tigurea repreeent the -.zl,awa i!'!llOl'lnel roquired1 when tbe pi lo L 11l1111 L 110rl:.a oonti:nuoual.y iu ·µi1·0• 

ahif i• ot eight houn ~ch and Jl5 dq• i.er year. In Cnae the wo1•k i• no L ouH1•JWIOUfl 1 the requiromon La w~p 

bG oorreapondinsJ.3' l•••• It ie cleoirabl e to atut vi th one halt ot the &bovu at:a.'U1'1&1'1 and inorea.au f 1u1 

neoeao&r:J• 

~ 
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ANNE.~ VII I-7 PACICACINC OF FINISHED PRODUCTS 

~- ??£IliCT :OSllJB Rmll ~ .'.!'l'RiiiPil!: 3cxurmr 
t. ibrtified Injecti.on Glass 11.al. p ea:i. c:ilU n G 1 Vial. 

Pmcaine ?n.caine 
renicillin 300,000 Unit~ 10 'V'iala 

+E"mn.c:il ".in ca 
Sociiua 

100 ,3X> trni ta 

2~ .1mp:i.ci , , b 

~·· 3'ard. 250 II!• 16 Capsul.ee · 
-=~d::a-;e 6ela~ 

Capsule ~()() Oa!>sul.•· 

3. ~beey-cline Capnle Hard ~..,() mg. 16 Capsul.911 
h1" drocillori.cls gelatin 

Capsule 100 Capsules 
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ANNEX VIII-8: AHPICII.LIN <BUI.Kl 

RAW MATERIALS AND UTILITIES (Based on 1984 Pl 

1. Process 

2. 

In the first stage, 6 Amino Penicillanic Acid (6APA) is produced from 
Penicillin G through enzyaatic hydrolysis using the enzyme Penicillin 
Aaidase. The yield is approximately 110le to 110le. 

In the second stage, 6APA is converted into aapicillin using pivaroyl 
chloride and phenyl glycine. 

Ray materials and Paclca&iD& 

Penicillin G Potassium 
Cost of chemicals other than 

Penicillin 
Pack1ging 

Reguiregent per 1 K& of uoicillin 

1.47 kg per kg 

US$ 22.143 per kg 
US$ 1.429 per kg 

3. Hain Utilities 

Electricity 
Steam 
Cooling water 

~ Alternative II (cf. Annex VIII-4) 

2 kw per kg 
0.3 tons per kg 
7.5 m3 per kg 



• 

" 

.LBSL. 

1 

2 

3 

4 

SOJJRC-c;;; BPI 
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ANNEX VIII-9 K.P.I, CQST STAIEKENIS Cl989-90l 

Particulars 

Steam 

Electricity 

Water (delli.nuatesed) 

Fuel gas 

AcCOUDtin& Unit 

Ton 

K.W.H. 

gal. 

1000 cu.ft. 

Cost percent CK> 

60.48 

0.45 

0.003 

7.50 
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.. 
ANNEX VIII-10: REALIZAIIQB Q[ CAPAClIIES Q[ 

PENICIIJ.IN AND 6KPICIIJ.IN 

.s....B2..... PRODUCTIVIII PRQDUCT IE6R IE6R :mi.. 

QE fENI!:illJ.IN I II m 
(Uni ts/Ill) Tons Tons TcllS 

1 35,000 Penicillin G 8.04 12.06 ~<B 

Potassium 

2 - do - Penicillin 8.04 12.06 
Potassium 

3 - do - Ampicillin 5.47 8.21 D.g. 

4 55,000 Penicillin G 12.64 18.95 'D:O 
Potassium 

5 - do - Penlcillin 12.64 18.95 'D:11 

Potassium 

6. - do - Alllpicillin 8.60 12.89 17.19 



1 

2 

., 
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ANNEX VIII-11: PENICILLIN POTASSIUM (BULK) 
(FOR CONVERSION TO AKPICILLIN) 

COST OF BAW MATERIALS AND UIILITIES 

Raw materials 

Utilities 
{includes fuel) 

Cost per ki CUSS> 

Productivity 
35,000 U/ml 

13.87 

1.45 

Productivity 
55,000 U/ml 

8.83 

0.92 
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ANNEX VIII-12: PENICILLIN G POTASSTll~ 

AND AMPICILLIN - PRICES 

?~CZ ?:91. Kg. 

!Em Pali c:i T]!D 
jlloic:i ii; n 

.2=!2.· 
us s us ' 

t~: 1978 23.00 (a)* ao.oo 

2. 1~4 
85.co (C ~ F Karachi) 

?/1989 
... ...... . 

... 29.64 (V) 81. 20 l?remi.: JF oO.l! 
,; ... 

* 3~1 Pea:i.cillin Potauium 

* * Pheno~ Ketb;Jl Penioillin Pota.ssiur:i :B.P. 

(F.O.E., 22-9-89t BPI) 

*** Compac'Ced 1ri thtl pe~ Magnes!-uci stea.raiie 

for di~ capsule filliJlg (:Bt'I, ~· Sept. 1989) 

,. 
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~- ~ iieil !lo.1 i'eil ?fo.2 Canteen Suoi>b" 

\jlrjnkjng lrater) 

1. Panmient iial:dness 2.4.59:> ppa 25.093 ppm 27.602 ppa 

2. ~ror;r :iiardness 15.206 ppa 6.002 :ppa 1.014 :;>pm 

3. piI 6.o 5.7 5.7 
4-· Iron. Con'ialt o.c64-ppa. 0.064 :ppm - ::il 

5. :"le&~T ::eta.ls 3 s s 
6. Jree Chlo:ci.ne :iil 

- .li.crobial 5!si; 28300 coloui.ee/10000 ooloni.e.31 ~8300 001 oci. ea/ ml :• 
ml 

=iJ.. • 

SO'tIBCX 1 XPT 

, 



89 Juq 
89 ~'t 

89 September 

39 October 

89 ~ovembG: 

39 JiecBU:er 
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~emmlosr Sta~- Sbo!U!g .ltec1:ria:.L 

3~11DS 

~tal h'equengr 

13•56 hrs. 7 ti.Jal 

5•57 hrs. 8 ti.mes 

211/) hrs. 5 -::imes 

1•35 hrs. 3 ~imes 

2a22 hrs. 6~ 

3: 10 .a...~. 2 "!;iJ:leS 

·' 



,. 
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ANNEX '!III -:5 

-------------------------------
Sr. 

llo. 

1. 

2. 

3. 

4,. 

5. 
6. 

7. 
B. 

9. 

ilA.Tfll. ?~"I~! 
~ =-=-~\~b~,--

'fiF.A.TEB .il'm1 ~Wt~s=: 
IBOll REXJVJL IU1'm 

(LTS) ~LTS) 

!'ezmentor, seed vessel, ::;_.;ng 

tanks, d.osi?lg ta.mt, ro~ -..:.cuuci 

i'!.lter 

~roth acid dilution de~~"'lt 
a::ri. 0th.er soli..."t:i..ons :;:~~~on 

3}u:i.pment waaiL iC,000 

}fake up teed irater to ooo~ 9J,OOO 
1".overs to oomensate losccs 
due to evapo~tion (12.~~) + 
other losses (2.5%) 

Boiler :feed water 1~,000 

Make up water for generetion of 
distilled J11XO&en i'"t"ee 'W.te 

Solvent recovery column r.~hing etc. 10,000 

Ern uent treatment plant 10-000 

Miscell.BZleOUS use 10,000 1C,OOO 

Totcl.- 1)),000 24>,ax> 
'l'otal water requirecent (a)+(b) - 3-.U,000 lits/dz3 or 

2(() lits/fllUl 

:B. W.ITTUBALim K4TJR 
Total requirement has been est:ililated in the table given tor tap 

(tube well) wa'ter. 

Total requirement ot lJ.U. water 24) ,000 li ta/ diq or 

167 lits/min 

Sr. 
No. 

Process 

1. Sodium pemaillin um.t 
2. WaabiJ:Jg &re& (.tor equipment wash 

Wore a'tcillaaticm) 
3. J.mpicillin production uz:d t 
4- ldsoellaneous 

'.Dotal-

Di.stilled water 
Requi.rellleDt (l/l!S) 

12,000 
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Sr. D!uipmant lleq\!i:rcfiont (l:' t/ai.n) _.1o_. _____ ~~~~~--~--~~~~~~~~~ 
1. l'81'11e111iors1 seed vessels 

arlra ~"\im coolers 

2. Brine mi t COndaDSer 

). Other lliaceihl :UW>US suah aa 
8Dl 't"eD't distillation still 

Sr. 
lfo 

2JOO 

Consumption (li tsf '111i:4) 

1• ~e1'1181l1ior1 ~ vwel., 1~ 
Allpicil.lin reaator1 peniaillin llDd. 
sodila peni.ail 1; n stills 

2. SolTent reoaver:1 seooDda.17 OODd-.sers &X> 
). :Misoell&DdOUS 4X> 

!ot9.l- ~ 

Sr. 
iro. 

Consumption (lits/ uiJ.n) 

1. jJapiailliD unit 500 

2. llisoellaneoua ,--~ (c:billtng) ~ 
~ But;rl aoet:lte eto.) 

a. STBlJI CllimpAD lUM!''HiiT) 

Sr. 
Jro 

1. Pementor ··aeed veseal 
2. SolTent ~ (one ool1m11) 

3e 11.soell ....... (DI.dill.a --.uu, :t~ti.on wuel• •tern• eeotl.ona, ejdaw etc.) 
~tal.-

Oonaamption (..,,_. .) 

1500 
2l>O 
1500 

• 

.. 



( 

( 

Sr. 
Ho. 
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Con:naption (li t.s/sin) 

1. 1'01'DSltors,seed veasela,air tilters ~ 

2. ~t& air line for pn91-tic 
controls etc. 

). lti.soal.laneous 

Sr. 
Bo. 

1. l'enlentation 

2. :!L~ and pur.i1'iaati.on 

). Sodiu:a Mpicillin (sterile area) 

4. Aqli.c:i.l 1 in 

5. Solvent recov~ 

Oonsuqrtion (n) 

6. ut:ili ties 615 
7. Buildings illm:ina:tion )) 
B. llisce.llaneous avcelia dJ:yer, oenerator etc.) 50 

~tal- 1141 

Deamption 

1. "IJJ.i3 /..m air CClllp1'esa>r 
2. CAP.I. reactor agitator 

Sr. 
Be· 

J. Jmpia:lllin 1'9&Ctor agi. tator 
4- Ster' l e air 8llpp].Jr to stm.le are& 
.5. J.ti n1 •• ill18inati.on ot operating 

equl.pll8Dt &: fioora 
6. ftJ.U ties bl.ode and ld.llOllllueou. 

9ot&l-
7. Oapaalv ot the m::l.atilg &llle1'ator 
S. Demand ot -..mqr powmo tor 

811.sfiiJW .,. .... 
9 • .t4cll. ti.onal -.igeq pose g__..U.on 

requl.r.-.rt 

Sq 1150 D 

4> 
12 
12 
a> 
a> 

50 
154 
t:>4 
6o 

1-.> Sq 15CD 
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~NEX VIII-16: REQUIREMENT OF RAW MATERIAL 

I. stJPPlDS 

Requirement of 'A' Grade rmmatenals vhich contribute t.o more 

1ihan cp/, of total :rav aater.i&l coat 

---------------------- ·-- .. --
Sr. 
:so. 

1. 

2. 

). 

Phamuledia (oott.on aeecl .al 

or spec:ial emae> 
~ 

Phel\Tl acetic acid. or 

JiiellD2T acetic aaaic1. 

Cotton a9811>4itl 

•"t71 aoeta-te 

•~1 
J.cet.one 

0oDSUllpti.OD 

~tq of pen •a•or'V' 

----------~-------~-~----------

Pottusi\lll pcmiaillin 

(non sterile) 

2. :Butanol 

3. ~tone 

C. NflCILLIJJ 1IJI S'l'JMll-3 lRU 

ar. 
Jro. 

1. Pml.aUliD (ma sterile) 
2. Dl80Clillll mllDJQd.rosc pho~te 
3. Dllletlv'l clidlloJD Iii.lane 
4e Methmol 
5. ~~De cbl.ozl.ae 
6. Bldroabloric jai4 
7• D{-) alpha phav'l ~~ chloride 

lo'drocbloride 

OoDSmpti.on 
kg/'lq ot Sod 'Pm' (s) 

-1.27 
0.50 O.« 
).00 
9.50 
1.16 
o.64. 

0.24 
0.35 

• 

) 

.. 



.. 
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c 
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ANNEX Vlll-17 

COST OF PilC!>UC'l7.IOll 

Production cap:iai:t7 ot equi.~nt de&.i&Ded f'or :fcn:ion~<ltion 

Pilot Pl~ :md. esti•ted · ooat ot production per kc of Product • 

A. PEHICJILD! •a• or 'V' JU.K 

1. ::Miber- o:f t ..-ntora - 2 

2. ?b:i>er of' batdles per mnih 

~ Yield of peni.alllin per one I 
- 6.8 (SEo' 6.o) 

batch on the bui.a at litre I 
25,000 U/Dl anll 1'900Ye17 I 

I 
I 

4e a.it put of peDiaill in pmduct 

per mnth - 1,224.0 kg 

Out put of penicillin product 

per 7e;rr - 14,688.0 kg 

B. SOmtD: PmICJI.jD (S'l'IRILB JIULIC) 

1. Out put per batch on the basis at 
1% e ttiai.enqr 

2. ..... ot batdlea per -
J. Out put ot aoc1i• peld.ai.llin 

per mnth on the basis of a> dqs 

procluation per mnth 

4e ibtal production per 7ear 

c. NfICIDa'Dl BUIX 

1•t• 8.tep Pe Dial.llin 

to 61.PJ. 

2114 " 611J. to 

M,plc:l 111 n 

.&. In a mnth 

n.o 85 

3,5.0 ~-

2 

3 

1 

1.· 6aA oan 'be p:>c1uoecl,to:r 7 clq• 7x1Q6.5 • 745-5 Ire out put 

2. MpiaUlin " 21 -· 21%56.0 .1176.0 " " 

B. Jm.pi.a:lllin proc!aotion per 7-.r - •14112.0 " " 
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Rote- Fresh 6-APA gives the .best quality and :neld of product (.Ampicillin). 

Hence 6JPA manufacture has been restricted to 7 days per month to get 

just sufficient quantity for 21 days productiClll of .Ampicillin during 

the lii.ter pa.rt of the month. 'l'his will still leave two dar-; in a 

aonth for cleaning and •aintenance of equipaent. 

oosr PAR KG OF Pil>OOCT 
U all the penicillin produced during the year (ie-) 14,668 Kg is shared 

between production of sodium penicillin and Jmpicillln at 112 proportion 

(ie) 4,8'6' lg ~or sodium penicillin and 9, 7'2 Kg for Japicillin, respecti•e 

priduct out puts will be 

Sodim penicj]lin (Sterile bulk) per year - 3e667.0 lg 

JllpicilliD bull • • - 7606.0 lg 

oosr PER KG OF Pll>Dq 

Basis - L (A) Penioillin p:roductim per month 

{B) SodiUt·peni.cillln (sterile) month 

Cc) apiclllln balk • • 
II. Utilities - .Refrigerat1cb. compressed air, ste•, tap (tube we::i..l) 

water, cool*'- water, chilled water are taken at stda:td local 

rates and convested 
IDe JlaW 11aterial costs are calculated OD the basis Of actual 

coDSm1Ption basecl on actual err1Ciency and output of each 

p:rodllct. 
IV. To aeet the said rate of p:roclu.cticm ~ employees are needed. 

"Dleir averase wases are taktiD as Jt 10/0/- per employee per 

90Dth. 
V. J'iDd costs hoe been eztrapolatecl at 1 ~ ot tbe •ariable costs 

tor the desipatecl production rates. 

VI. Cost or utilities in JC,JaDDar• 

1. il.e0tnctn. - Jt 00.45/ Unit (one llB) 
'\ 

2. 'later (treated) - Jt o.rxx>03/ gal.loo 

3. B.S. Dieaeloil - I 10.5 / gallon 

• 



'~~~~~-------~~·~------------..... ----_,..,----.......... ._._ ..... 
- '?75 -

eost I?• o!!I go~ woctuoi ill us I 
It.. Pmicillill1G 1or'Y' 8D4iua pmi.c:illin Allpi cil l in 

Cai.rue) Bulk 
• 

A. u•u•.1 mets 

1 ..... t.rtal.• 14-94 46.0 64-14 

2. Uti.li ti• 11. 15 5.0 11.10 

). Di.reotW.S• 5.216 3.1 2.~ 

am 1DW- 31.9'; 54.1 18.74 

•• l'lXID C09!S 

1. ~ utili1ii• I 
2. a..mi. ~·- I 
). Dlpnalati.on 4-19 8.1 11.81 

4. Stone OT_. JaeMa I 
5. Imred I 6. lelliqr 0Ye1' h..ia 

!btal Qo .. 36.74 62.2 ~.55 




