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The Soviet Union,rencering technical assistance
to developing countries in crewation ol nationul economy,
also takes part in estavlicshing pharuaceutical entar -
prises in these countries,

This co-operation ic accomplisnea in the following

ways:
- participation of Soviet Desirning Institutes

in preparation o! initial desiyning data by organiza=-
tions of developiug countries,

- project ceciirning,

- delivery ol proluction equipment, control In-
struments and waterials,

- Bupervisior over constriction g installation,

- commissionin: oi plants,

- training o. perwonnel at pharmaceutical plants
in the USSR and ceveloping countries.

Such collavoration was carricd-out up to now
mainly in construction of State Pharmaceutical enter-
prises,

Therefore, our recoamendations, concerning the
cardinsl conaitione and prerequisites f{or establishing
national pnarmaceutical inaistry, arc based mainly on

the experience galned Lo thic 1ledle




We would like to aefine that wnen speaking of inde-
pendent Pharmaceutical Industry of developing countries
we mean mainly enterprises witn completed oroduction
cycle of various pharmaceuticals in oulk Iorm oI pro=
cessed into ready-made drugs, stariing irom initial
rew materials.

Pharmaceutical enterprises,manufacturing ready -
made «arugs irom imported active sucstances in bulk form
or penultimate proaucte, wnich alter one oxr two stages
of syntnesis, carriea sul at @ plent in the developing
countrj, arc transtormed into the final product, are
not fully ingependent, as they ~ill always depend on
import.

Construction of such enterprises, from our point
of view, may De considered us the 1rirst st~je ol estab-
lisning the national pilarmuceutical lnaustiry prior to
the time, when its own production cf main raw materials
is organi~ed.

krom the other nide. even irn enterprises p1oducing
active suvstunces it 1s reasonavle to provide special
Finisning blocks ror thelr processing into lorumulations
and manufacture o. ready-made ATUES, in order to incresase
ecopomic effic.ency of the plent.

[t ic meant, that tne rest ol raw materials, which
production is inexp-aient, because of saall demand or
economic ine:riciency, may be imported from other count-~
ries.

Qur experience in designing pharmaceutical enter =

prises 1in a number of developing countries ip Asia and




Atrica makes it possible to elicit some general conul=
tions and prerequisites for establishing national phare
maceutical indugtry in such countries.

First ol alil, in our c¢pinroa, 1t 15 lLeasible to

aspire to estaolish ones own prouuction of such pharma-
ceuticals, which are the most important lor rublic
health service of the iven country ior medical traave
ment of widely spread uiseases, for instance:

- sulpha drugs.

~ anti-{'B urugs,

- essential antibiotics as well as additive ¢r
second row ( reserve) antipiotics.

- preparations 1or treatment of gastric - intes-
tinal diseases ( e.:.chloranphenicol),

- drugs Lor treating some discases typical ot the
given country, .or exanple, rilarissisyleprosy, etc.

Qur experience snows, thut to ascertain the ex-
pediency of estuolicning a national pharmaceutical in-
dustry it is nccess..y tha', prior tc sesigning, a tho=-
rough tecinical and economicul survey of the pharmaceu-
tical plant or a separate production unit construction
in the given country should ve made.

The results ol tuis survey deteruines,to a consi- |
derable extent,the fessivility of a pharmaceutical en-
terprise establishing, protitableness of its operation
and competitiveness 02 the manufactured goods.

The most important element of these studies is pre-

liminary determination of the possidbillty to supply the

pharmaceutical industry with raw materials, since taoe




availability of a local sources of main bulk raw mate-
rlals is the key-stone of its independence of roreign
markets and, hence, =conomic stability.

In this connection we would like to dwell on the
main kinds o1 raw materiamls used in various branches
.0f the pharmaceutical industry.

Chewicals are basic raw materials .or production
of various pharmuaceuticals, obtained by chemical syn=-
thesis.

To this kind of raw materials are referred products
of the heavy chemicals incustry, such as acids, alka-
lies, some of the inorganic salts, gaseous products,
organic solvents, as well as a number of interuediates,
produced by organic synthesis troa coal-tar distilla -
tion products and petrochemicals.

Theretore, to establish a large scale proauction of
the most important synthetic drugs in a developing coun=-
try, it is expedient primarily to organize local fabri-
cation of esesential pro.iicts of heavy orcanlc synthesis
and intermediates on their vase. The same is true for antibiotica.

It is considerud,that organization of the Lbulk che-

and other raw materials
micalsfproduction is nov mcant as an end lor itself for
the pharpaceutical industry and that its requirements
will be met "includirg'", together with chemicel, textile,
and food industries , as they are relatively small.

Some pharmaceutical plants, as well &s the majority

of small scale production units, may be based on imported

raw materiais, if market prices ot the given country for




imported raw materials and process know-how make able
to produce pharmaceuticals at cost prices competitive
with imported into the country by tforeigr firms,
Bstablisning local procuction of the main chemicals
and organic intermediates 1s one ol the most important
prereguisites lor raising profitavle .ess and competitive-
ness ol the synthetic drugs productlon, L1f other conside-
rations, such as cnsurence oif  iadependence from toreign
markets, regaraless ot production cost , are preaominant,
In developing countrics vegetable raw materials are
generally considered more available 1or ravbrication of
many pharmaceutical preparations, as the jlora of these
countries in most cases includes vurious kinds of medicle ;
nal ;lants, containing active substances, required for ma=-
nufacturing ot a niaber of phito-chemical preparations -
galenics, alcoloids, glycocides, etc.
urganization of collection of wild grown wedicinal
plants and specic: farms 1or cuitivation of medicinal
plants or utilizatior of egricultural wastes seems,at
first sighti,simple and less troubtlesome task than construce
tion ot chemical plants for the production of bulk cheml-
cals, intermediates and pharmaceuticals by organic synthesis,
Restinyg upon experience, we may say, that such an opi-
nion is not always true and a thoroupb field survey of ]
raw materials of veg:table origin availability is nece-
ssary for specific conditions of the developing country
in question,

Such study should have for an object the reyealing

of sources of wild-grown herbs,possibility of organizing




their cultivation at specially arranged farms, cost of

collection, preliminary treatment and transportation in
order to evsluate al what reasonable price they could be
delivered to the phsrmaceutical plant.

In this aspect, a typical examble may be given of
a would be consiructed pnito-chemical plant for the ex-
traction of caffeine {rom tea prunning in on? of the de=-
veloping countries, when due €O increase of expected prun=
ning cost by ceveral times against the previously planned
one, it turned ocut in the course of additional studies
that such a production is not expedient.

The cost o: calfeine obtained under the circumstances
from tea prunning excecded the synthetic one.

Besides, ~hen studyin; the profitablencss of phito-
chemical production,it is also necescery to take into con-
sideration the prices ot chemicals ana organic solvents,
their availability, and other factors existing in the
country.

The availability and cost >t chemical raw naterials
and solvents may 1in theiiiturn influence the selection of
the production Know—hd@jzlso the solvent used as extrac-
tion agent.

For instance, in the above mentioned case the repla-
cement ol prunning by tea wastes and chloroform solvent
by dichloroethune approximatcs cost price of caffeine
produced from veretable raw materials to- the cost price
of synthetic cafteine.

Contidering the usually bad transportability of ve=




getable raw materials, because of small volume weight,

and often unsatisfactory ccndition of roads in develo-
ping countrics, that couse hifh transport expensas,
pharmaceutical phito~cheniral plants should be brought
nearer to the sources of ruw materials(tor example, to
plantations ).

Some pharmaceutical plants are large scale manufactule !
ing cnterprices with hioh requirenents Yor electric po-
wer, water, steam and way discharg: consianrable cimounts
ot industrial etfluents, therefore their suxiliary cervi-
ces represent an importaat provlem which is to ce consie
dered vhen working-out construction provlems of pony of
the pharmaccutical plents erd, first of all, antibiotics,
large-scale synthetic drus plants ete. in developing
countries,

Many developling countries are situated in the hot
climate regions whera rivers dry up during the hot period
of the year, that:; why providini & pharmaceutical plant
with water and the uischarge of industriel ertlunnts
meet considerable difficulties in such countries.

Thus, in order t, gupply water to the plant it is of-
ten necessary to build sp2cial intake stations for water
puritication and delivery to the plent as well as to pro=-
vide the plant with complex water cuilling and recirculation
systems, that raises additional running expenses and
artects the cost price of the product.

Industrial effluents of Pharmaccutical plants require,

as a rule,some preliminary treatment at the plant und sub-
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sequent complete purification usually together with do-
mestic faecal effluents at Blological trcatment plants
where they are brourht Lo the coniition rllowine their
discharge into wuter basins or irrigation syctems.

These installations are aiso conple:: and costly in
bperation.

Pharaaceutical plants consuus a cousideratde aizvunb
0L electric power tor caswgsing-out the production pro=-
cess, ventilation ol piousuction premises as vell as for
ebilling recitculatiu., vater and air conditioning.

Power supply sources in developing countries usually
have insufiicient capicity and, besides, it is prcessary
to construct power trancaigaien tyvters {or comsiderable
distances to the plent site.

As a mleyconctruction of auriliary services for phare
maceutical plants in ucveloping countries is entciled
with technical aifticu.ticz nnd requires considaruble
additional expenses that are to be taken into account
prior to plant construction and site selection.

Other srovlems whicha,frem our point of view,are to be
considered when evaluating the constructing a pharmaceu=-
tical plant in developing countries and selecting the
plant location, are trungportation ot raw materials and
finished prouucts as well as avallavility of 1labor aud
technical personnel,

Taking into account the tact that production of Phar-

maceutical plants is usually shipped to a great number
'\,that :
of consumers, it is desiruble Iarge plants with great




turnover ars located in points with railway sidins,
For cmaller plants, rervice roads, corracted vith
highways ars sufiicicn®.

I the pharnnceutical plan® is rot situated in the
outskirts ol a city, a towaship is 1o b: eatailiched noar
the plant site ( observing raguir:d senlicry oreng) in ore
der to ensure a constant labor centircent,

Considering the lacit of ckilled lobor of required gpe=-
cialities in the najority of dovelonintg countrics ve racon-
mend,according Lo our ernerience, thillding ol special traine
ing centros within the territory of the btovnchip for timely
labor training.

Building of the township and trainipns centre is to bas
carried out simultaneously or c¢ven comcviat coerlier thnn
the plant iteelf,

then studyins nroblens connected vith ecuipmant supply

for pharmaccutical plants it is rcorncrable to coneder the
possibility of fabrication in the (iw-a developing country
of some kinds of process equiruent.

Expericnce :row: that cartein equipm2nt, for example
pumps, ¢lectric motors, transforners, varlous riservoirs of
nild steel, heat excharcers etc, vhich is unrcaconzble to
transport from aiar, nay te fabricated e%t loc2l planis,
vhile more complicated equipment is to te supplied from
industiiilly developed countriecs.

Therefore,it is recormuided along with equipment deli-
veries to provide for the supply ol required spare parts

in sufficient ¢uantities usnd tor a sufticient leagth of
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time, end in some cases even recorve sets of equipment.

When .eveloping the problers of estnblishing phariae
coutical enterprises iu the ¢iven country the eccnonics
of p.oduction shonld te consider2d as a seciling frctor.

Generally, Jevalonirg countries ook for technical
collaboration in constriction of an%tiviotics end fynthe-
tic Druss plants,

It ic notewsrthy, that as a rule, the authors of such
inquiries do r»% fully romlizs all the agpecta of estnbli=-
shing ones -own pharmnceutical industry - connlexity of
production process:s, the nccessity ol providirg e«ll the
above rcontioned prerequicites, tu% are guided rainly by
considerations of humanitarian order and ths desire to
restcict roreifn curmency erpenditures for purcrooing ine
ported drugs.

To meet their cenand for drugs many developing count-
ries with small population reed relatively e-=all plants
which potentially may prove to be unprolitable in orcration,

Thus, prelizinary work cut o. 2ll capects ( tochnical

and cconomical backgrounds) cf the future pharmaceutical
plant estacliscacnt in the conditicns of the given develope
ing country acquires particuler irportance.

These aspacts inc.ude capacities end kinds of finished
products end thcir ready-mads forms, considerationa of
process know-how, evaluation of tent-give capital invest-
ments, terms of construction and expected economic efficien~
¢y of the Project. |

Besides , it is also necesasary to take into account




the availacility or possivility o2 establishing a local
construction orranization that weuld favour tha project
realization on the shortest ache’ule, as eny Jelay in
¢ongtruction lovers conciderably the suppozel efficien-
ey of capital inveatmonts,

The rost important criterica ¢f econonic cfficien-
¢y of a pharmaceutical plant con<truction, 21 avy irius-
trial Enterprise, is ex-“aclory cost price of th2 firighad
product ( in bulk 1orm o~ a5 raaty-n-de drus, depanding
on the entarprise featurs)in cowrariron vith the local
and world rarket prices, profitabler2ss and conpetirive-
ness of the prouuction,

Thorouch pr2liminary technical erd ecorcnical eurvey
of all avove rentioned ar~ects arl cveluation of the nnst
expedient ways of their inmplenentaticn in the concrote con-
ditions of the iiven country allcv, as chows our expori-
ence, to plan with a certain degrae of reliavility tho

establishment of profitua“le nation~l pharraceutical indus-









