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INTRODUCTION 

The past two Consultations on the Ph81"118ceutical Industry have 
recognized that developing countries experience difficulties in obtaining 
suitable technology based on intel'Jlediates and/or raw 11aterials direcly 
available in the world aarket or locally produced for the aanufacture of 11<>st 
of the pharmaceutical chemicals. 

UNIDO has assisted those countries in the technology transfer through 
negotiations anJ technical assistance progr&1111e. In the experience of UNIDO 
the deployment of 11Ultipurpose plants for the production of pharmaceutical 
chemicals serves as a good strategy to enter flexible aanufacture of a nUllber 
of pha~ceutical chemicals, 110St iaportant for creating facilities, transfer 
of technology, research and development, training of 118Jlpower and creation of 
production capacities. 

Based on the above facts and arguments, an atteapt has been made to 
present in this paper the concept of aultipurpose plant for the production of 
pharmaceutical chemicals. 
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THE MULTIPURPOSE PLANT CONCEPT * 

1. UNIDO'S ACTIVITES IN THE FIELD OF PRODUCTION or PHARMACEVTICAL CHEMICALS 
- THE GENESIS OF THE MULTIPURPOSE PLANT CONCEPT 

Health care is an illportant factor in human societie! .• In this respect 
the pbanaaceutical industry is one of the 110st sensitive areas among 
industrial activities. 

UNIDO bas endeavoured to assist developing countries in setting up and 
il!proving their pharmaceutical industries. 

There are three sources of production of drugs, namely extraction and 
isolation of coapounds from naturally occurring animal and vegetable sources, 
by biotechnological methods such as fermentation and by chemical synthesis. 
Pharmaceutical industry constitutes the following 1111in subsectors: 
ph8l'll8ceutical foraulation, pha!'118ceutical chemicals and biologicals. These 
subsectors are correlated to each other and it can be said that presently in 
JIOSt of the countries at least one or 11<>re of these activities are carried out. 

A 110re detailed analysis concerning developing countries reveals that 
formulation industry has been successfully established i11 llllDY countries 
whereas pharmaceutical cheaicals industry is developed i'.l a liaited nuaber of 
them. 

The situation is rather unsatisfactory because foraulation industry is 
dependent on the availability of pbanaaceutical chemicals. At present in 
several co1mtries complete dependence on i11Ports of phanaaceutical chemicals 
has restricted the iapleaentation of the national health care progr11111mes. 

One of the main rP.asons for the present situation of liaited development 
of pharmaceutical chemicals industry in developing countries is certainly the 
dynamic cbaracter of the pharmaceutical industry itself with its rapid 
devel~paent and change of products. Other reasons include a liaited aarket 
size, which does not justify entering into pharmaceutical chemica]s prorluction 
by setting up a single line plant, further11<>re lack of local know how, 
infrastructure and finally investment aspects. 

UNIDO initiated its activities in this specific field several years ago. 
At the Second Consultation on the Pharmaceutical Industry in Budapest (1983) 
the idea of starting local aan1Jfacture of phar...ceutical chemicals in a "ault 1 

purpose plant" has been discussed by UNIDO. In the meantime, apart froa policy 
1Uidance approach, UNIDO has started project activities which have resulted in 
the erection of one aulti purpose pilot plant in Cuba, which is now in 
operation. Another aulti pur)'Ose plant project in Iran is under construction. 
Furthermore, prepa1·atory studies relating to this topic are bein« carried out 
in several other countries which include Brazil, Algeria, Venezuela, Ziababw~ 
and Arab re(ion. 

• Co;1t:ribution of ?r. C. Noe, Technical University Vienna, Austria, 
towards the prevaration of this document is acknowledged. 
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Based on its experience UNIDO w.>rked out a c<>11prehensive •ulti purpose 
plant concept. and presents this applied concept in this paper. The strategy 
of this concept is to use a flexible and versatile approach in or~er to 11atch 
the dynamic features of the pharaact:utical industry. The multipurpose plant 
would help both in development of R&D and production capabilities taking into 
accoUJ'lt the 11arket size, teclmolo~')I and intermediates availability problems 
and 88Dpower development. 

2. CHARACTERISTIC FEATURES OF A MULTI PURPOSE PILOT PLANT 

Although the term "11Ulti purpose plant" itself is well known. there are 
divergent opinions as to what it should mean. The 11Ulti purpose plant as 
presented by UNIDO is not just meant to be a production unit for 
pharaaceutical chemicals, but it represents rather a concept exhibiting soae 
typical features for establ~shing local production of pharmaceutical chemicals 
in developing countries which plan to enter 11BDufacture of active ingredients. 
The 11ain characteristic features of the multi purpose plant concept are 
presented in this chapter. 

2.1 PRODUCTION RANGE AND FLEXIBILITY 

As the name indicates, the 11<>st obvious feature of a 11Ulti purpose plant 
is the fact that not one but several pharmaceutical che.ical& can be 
manufactured by chemical synthesis in one plant. 

The equipment of a 11Ulti purpose pl3Dt is chosen in a manner which 
allows production of a variety of different synthetic pharmaceutical chemicals 
without requiring additional investment for effecting a change in product mix. 

The lay-out will allow a variety of unit operations and unit reactions 
to be carried out thus creating technological know-how in the country. 

<In a standard case pba;11aceuticals which are obtained by ferm~ntation 
processes are not included in the •ulti purpose plant product range.·: 

2.2 CAPACITY AND SCALING-UP OF PRODUCTION 

There are variations fr011 product to product as regard the scale in 
which industrial production cf pharaaceutical chemicals is economical. The 
scale in which production takes place in a 11Ulti purpose plant is however •ore 
or less determined by the requirements of the 11Ulti purpose plant concept, 
such as flexible lay out or scaling up facilities. 

Compared to a sin1le line plant the capacity of a 11Ulti purpose plant to 
produce one specific pharaaceutical chemical is rather li•ited. With respect 
to the fact that not one but several products are to be 11&nuf actured in the 
same plant, a production acale which is too big would create too llBnY 
additional requirements concerning lay out, equipment and production 
organization. 

For this reason it ia fcreseen to liait the 118Xill1DI reactor size to 
1 •3 in the case of ... 11er aulti purpose plants primarily •eared to res~arch 
and development activities and to a oize of 3 •3 for bigger •ulti purpose 
plants having more emphasis on production activities. 

This li•ited scale of pr~uction is to be considered, when choice of 
products and technologies for their production is 11ade. 
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2.3 ADJUSTED SET or TECHNOLOGIES 

A set of technologies for the production of pha1'ac~ut1cal chem1ral~ 
according to the requirements of the r~ipient country is available together 
with thP installation facilities for a •ulti p~rpose plant. Choire of 
technologies and plant lay out are adjusted to each other to secure envisaged 
production output from the beginning of operation of the plant. 

Technoloties for the production of other pbanlaceutical che.icals which 
llBY be either purchased or developed in the plant could be introduced. 

2.4 TRAlHING FACILITIES 

The 11Ulti purpose plant concept with its •ix of production and RIJl 
activities prcnri~ an ideal opportunity for local trainina in the field of 
pharmaceutical chemical syntbf"Sis. le-sides the training facilities in 
production, the plant serves to impart training in the areas of plant 
operation, administration, quality control and quality assuranc~. 

2.5 DEVELOPME~'T ACTIVITIES WITR SCALING UP AND BACKWARD I~'TEGRATIO~ or 
TECH.\'OLOGIES 

It is often assumed that research in the field of pha1"'88ceutical 
chemistry is consistent with develolJIW!nt of new pha1'9aceutical chemicals. As a 
J1Btter of fact this type of research is not foreseeen within th~ m~lti purycss~ 
plant concept. 

So far as a 11Ulti purpose plant is concerned, the development acti~it1~s 
llP&n first of all dneloping know-ha.. and r·apabi l l ty tr..1 carry out synthes:;.s 
reactions on an industrial scale. The•e actnities toil! first of all re~-..!~ ir. 
achie\·ing tl-1e capability to scale up r~act1on processes frOll laboratory seal~ 
to the produdion sc0slc or at lf.'ast to a scale t.ilich allows transfer to s1n~J .. 
line product i or-•• 

Therefore, the lay out of the equi)l9P.n~ nf a 11U]ti purpose pla~t ~ill 
ca11prise units in a suitable sP.ries of different production scales tn all°"' 
scaling-up of reactions to rPq~ired J~vels. This is llOSt i11p<>rtant "ith 
respect to transfer and developaent of technologies. 

Adaption of production technolo•ies according to the specific situatior: 
in the country concernina r.., .. terials, other cheaicals, cli .. te or other 
far.tors constitute anothf.r i11pe>rtant factor in RIJ) in a J1Ulti purpose plant. 

Within this aspect the so-called backward intefration of technolo1ies is 
of great importance, which means that approved production processes which 
start from a later step interwediatP are expanded in such a way that 
production starts from a more basic raw .. terial. 

The impact of 111.D activities .. Y be s...-rized as follows: 

Direct RS.D activities: Process develapment for large scale production 
Process i11provaent in connection with trouble shori!ine 
Scalin8 up 
Backward integration of technologies 
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Develo1111ent oi new technologies for kna..'ll 
ph&n18ceutical chemicals 
Development nf new pharmaceutical chemicals 
Synthetic transformation of selected natura1 
products to be used as phar11aceutical chemicals 
Unpredictable i111>act 

It aay be e~-pected that a well planned 11Ulti purpose plant project will 
successfully fulfill the direct R&D activities. The degree to •hich it will 
promote indirect R&D activities will certainly depend on the scientific and 
industrial standard of the recipient country. 

2. 6 LlN""..u\Gi TO DCJCSTIC FORMULATION INDUSTRY AND RESEARCH INSTin'TIO~S 

A -.ilti purpose plant should not only be linked to domestic for1111lation 
or to pbarllaceutical research institutions, but it should in fact aim to be ir. 
itself the link between domestic for1111lation industry and research 
institutions. 

In con~rast to the situation concerning production of phaJ'111aceutiral 
chemicals, well develoJ>f'(l for11Ulation industry aay invariably be found in 
developing countries. It is obvious that the linkage to such domestic 
for11Ulation industry is of great importance, because the output of the multi 
purpose plant will be the r.,. aaterials for fo.-.ulation industry. Therefor~. 
it seems advisable to integrate formulation industry at an early stage into 
the planning of the product •ix to be 118Dufactured in the 11Ulti purpose plant. 
An even •ore prOllising approach is to set up the 11Ulti purpose plant within 
the fraae of an existing pharmaceutical formulation organization. 

As a matter of fact, basic pharmaceutical research is carried out in 
some dev~loping countries. This research is mainly at university level and it 
usually aias at development of net> chemical compounds wit: potential 
therapeutic activity. It is carried out on a small scale and frequ~ntly th~r~ 
is no direct c~nnection with local phaT11aceutical industry to •ake u~P. of the 
results. 

Considering these facts it •ay be stated that both fo1"11Ulation industiy 
and basic pharmaceutical research are often reasonably establishP.d in som· 
developing countries, se>11eti11es both of a high standard. Unfortunately ther~ 
is a fap between tti.se two activities in the field of phan1aceutical 
chemicals. There are no facilities to carry out local production of 
pharmaceutical cbellicals and aa a consequence, there are no related industrial 
researrh and development activities. Existinf local institutions which carry 
out b .. ic pharll9Ceutical research and which aiifit ~aaily aasist in such 
activities are not even in a position to transfer tti. results of their own 
r•earch work to local induatry. 

It is exactly the multi purpose pilot plant concept that helps to fill 
tbis far and to five the existinf Aid) potential an active part in industrial 
activiti~• in the field of pharmaceuticals. Scalinf up facilities found ther~ 
are the connection between industrial production and basic phanaac~utira! 
research and five an impetus for cooperation to both side. 
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3. PURPOSE AND OBJECTIVES or A MULTI PURPOSE PLA.\'T 

3.1 ESTABLISHING PHARMACEUTICAL CJIDtICAL SYNTHESIS INDUSTRY AND J\;"EW 
PRODUCTION CAPACITIES FOR PHARMACEUTICAL CHEMICALS 

Transfer of technology is a sensitive issue. The 11ain aim of the multi 
purpose plant is to establish facilities for the chemical synthes:s of 
phar'maceutical chemicals on a broad and flexible basis and providing a set of 
technologies together with RiJ) and training opportunities. 

The obvious objective of the 11Ulti purpose plant is to create productic.:·. 
capacity for manufacture of pha..-aceuti~al chemicals. One of the features of 
the lay out of a 11Ulti purpose plant is to provide additional caparity for 
811811 scale production and R&D as to be a first step for production of 
pharmaceutical chellicals in the recipient country. Therefore, the plant itself 
will constitute a useful unit at any of the stages of development of local 
production of phal'Jl8ceutical chemicals. 

3.2 CREATING TECHNOi.OGICAL CAPABILITY FOR JU.D I~ PBARMACEl'TICAL~ 

One- characteristic featuri:- of th.:- m:.::!ti purposF- plant is that a sr-t of 
technologies is transferred which allows versatile OJ*'ration of th,. plant fron: 
the beginning of its operation. Speaking of kn°""-ho.. there is in the first 
instance the know-h~ whir.h is transferr~d together ~ith these productio~ 
technologies. SP.cond, there is thE"· kn<•'-'··ho•• potr.:itial resulting fr:.m 
experiencP. in the operation of a ~ulti purpose plant. Th~ fact that th~ plan~ 
ha~ also a considerable R&D and training function will h~lp in creation of 
this net0 type of know-ho"' on a broad basis. 

3. 3 ;\ PO~!'."'Y TOOl FOR DE\'ELO?.i!E~'T OF I!\T Jcrsors PH.~ACrt.'TICAL I~"D!:STRY K:TH 
FLEXIB!l!~Y IX PRODl'~TIOX C.U'ABILITI£S 

Cons1dering all the factors mentioned enrher, it can be seen th;;~ th•' 
multi purpose plznt concept is an effir.ient policy tool for den·lopmer.t of th•
pharmnceutir.al industry of the· recipient country. 

Any new production activity will influence the existing mark~~ tc- a 
cert111n degree. Sometimes tbE" •rket forces say render ""' i•rvduc-t ir>n 
uneconomic e.g. in cases of the reaction of the sarket beinf local decrease in 
product price or increase in ra1' material price. The advantage of the multi 
purpose plant CCJllPared to a sinile line plant is that it is a flexible 
production facility so that the plant is not dependent on only one product and 
not even totally dependent on the set of products trmnsferred at th~ befinning 
of plant operation. It .. Y be expected that after some time of operation a 
broad production range can be established in the plmnt, so that quick response 
can be given to reactions and requirements of the 10<-al .. rket. 
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In Jl8JlY countries the health care syste11 is an area of first priority 
with a lot of actbities carried out in the gove~nt sector. Purc-hase (.f 
pharmaceuticals is often proble98tic. e.g. in countries ~ith scarce foreign 
exchange resourc-es. Local production fad Ii ti es wi 11 redure dependencr-- ·~•r: 
illports, by replacing international purchase by local prodJction or at leas! 
by pro~iding opportunity to buy an inte~iate or a raw :material instead of 
the finished pharmaceutical product whenever economically advisable. 

4. PREREQUISITES FOR SETTING UP A MULTI PURPOSE PILOT PLA.\"T 

4.1 TECHNOLOGICAL LE\'EL OF THE COUNTRY'S PRl..JIMACEl'TJCAL INDUSTRY 

The multi purpose plant concept concerns the basic- branch of 
pharmaceutical industry which provides raw aaterials for the fon1Ulation 
industry. Therefore it seer.s advisable to initiate such activities only in 
countries with an existing for11Ulation industry, which will use the products 
to be manufactured in the 11Ulti purpose plant. 

Economic operation of any plant will depend on a sufficient size or the 
potential •arket. Jn the case of 511811 countries it seems ad'\·isable to st a1·t 
multi purpose plant projects rather on a regional basis jointly with 
neighbouring countries than try them on a too limited scale. In ar.y i:-as•· ill: 

approach seems plausible in which the capacity of the first 11Ulti purpos~ 
plant to be set up in a country is not supposed to satisfy a 11ejor percentag~ 
of the total local demand of phanuaceutical chemicals. The capacity should be 
suffici~nt to allow econ<>11ic operation of the plant, but the main aim of th~ 
•ulti purpose plant concept is to be a first step into a n~ area of 
phar11aceutical industry and to create know-bow, R&D and training facilities as 
well as other foll°" up activities such as further plants for production of 
ph;;irmar..-utical chemicals. 

Start1ng materials for production of phar11aceutir.al chemicals ma~ L~ 
intermediates, has1c chemicals or natural products. While as a rule existing 
lo~a! manufa~tur~ of inten1ediates •ay not b~ expected in develo~ing 
countries, basic chemicals and natural products to be used as st3rtint 
materials may be frf.'quc·ntly availablt-. Such a situation might creati;- a wekom~ 
connection between local chemical and pharmaceutical industries. A careful 
anah·~is of the specific local situation in this respect seems advisabl1: l<• 
make use of local sources to as great extent as possible. 

4.2 PRODUCTS AHD TECHNOLOGIES 

4.2.l CRITERIA FOR CHOICE OF PRODUCTS 

The choice of products as well as production technologies to be applied 
in a •ulti purpose p~~-• depend to a lar1e de1ree upon several factors which 
in s~eral cases are correlated to ea~h other. The following are the .. in 
criteria which should be applied in drawin1 up a list of products to be 
mnufacture-d: 
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Requirement of the country's health system 
Requirements of the forwulation industry 
Economy of prod~ction 
Availability of technologies 
Suitability of technologies for the 11Ulti purpose plant 
Patent situation 
"Technology transfer"-value of the technology 

The llOllt important factor for choice of a product is th~ factor of 
requiraiect of the cOUDtry's health system. As a rule the assessment of this 
requirement will result in a first and probably too long a list of products to 
be manufactured in the multi purpose plant. 

Further evaluation should start from this list and reduce it according 
to the par&11eters given above. 

Soae spP.cific paraeters specifically applicable to tht· multi pu:-pr1sE
plant concept are the foll~ing: 

A hu·g•.· number of ;>hanaaceut ical chemicals obtained from ferment at ion 
processes are of illP"' tance for the health systellS of all countriEs ~nd "ill 
appear in each list ·: products based on thf:' rE>quirement of the country. [\"t:n 

so it seems advisabl~ not to consider such products but to restrict the use of 
the .ulti purpose plant to products of chemical synthesis, which do not 
require fen1entation steps. Although then~ are chemical reaction steps in the 
synthesis of aost of these products "'hfrh might hr carriF-d out in a multi 
purpose plant in principle, a dependence on the fenaentation inter11ediate "ill 
remain and future back,..ard integration to basic starting materials cannot b~ 
carried out. 

Another group of phan11aceutical chemicals not to be considerf:'d for 
aanufacture in a multi purpose plant are lo.. price product~. such a~ 
aceiylsalicylic acid or paracetamol etc. These products are usually 
aanufactured in bulk quantities in large scale industrial processes. With su~h 
compounds it •ight happen th3t the r_. material price for small scale 
production could have about the same price as the end product. Therefore it 
s~~s diffi~ult to justify the transfer of such compounds within the first s~t 
of technologies in a •ulti purpos~ plant, unless it is required by a spec;iir 
situation. 

A third para.eter of eli•ination which is typical for the 11Ulti purpose 
plant is the factor of low "technolol)' transfer" value. The production of such 
CClllPounds would not create significant kaow-h.,._ with respect of unit 
operfttiona or unit reactions. With respect to the fact that SOiie of such 
sillple production technologies •ilht be ecoo011ically feasible, however such 
low value technologies aight be considered as interesting targets for first 
atte111>ts towards local know-bow development. 

4.2.2 CRITERIA FOR CHOICE OF PRODUCTION TECRHOLOGIES 

The availability of a technology is prerequisite for a product to be 
chosen for transfer. Usually more than one production technolog~· e-,.,ists for 
the manufacture of a pha1111Bceutiral chemical. AJso dP.gr~P of sophistication 
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and the value of such tecbnolofies show considerable variations. The choice of 
products and technologies for a 11Ulti purpose plant depends on several 
factors, soae typical are the fellowing: 

As a rule lay out of a 11U)ti purpose plant does not allow continuous 
processes, such as frequently used in single line production. Bate~ 
technologies are therefore applied. 

The typical 11Ulti purpose plant technolor. can be carried out in 
standardized equipment, which can also be used for •anufacture of other 
ca.pounds. 

The requirement of a 11Ulti purpose plant is not onP but several 
technologies. As a rule it is not economical to finance a set of 
~xpensive technologies, also because of the limited production capacity 
of such a plant. 

The specific patent situation of the rPcipient countr~ has tc, h£ 
considered. 

Concerning the cost of technologies there can be great variations du~ to 
th~ degree of sophistication of the specific techn~logy and the •arket 
price and lifetime of the product. At present it •ay be estimated that 
an illustrative minimum price for a typical 11Ulti purpose plant 
technology would be about USS 30,000.- to 40,000.- per pha1'118ceutica1 
chemical. 

4.3 STARTING ~~TERIALS 

4.4.1 BASIC C~JCAl~ 

Of course local availability of basic chemicals is an important fac~'·r" 
in planning a multi purpose plant and the choice of its product mix, not r·:-.!·.
brcause the choice of production technologies and the econ011ic evaluation of 
th.,. p!'"oject "ill he- influenced by this situation, but also backward 
intt-eation and the easy fl~ of aaterial inputs will belp to sustain an 
uninterrupted production cycle. On the other hand, a complete lack of local 
production of basic- chemic-als would rend~r th<· setting up and operation of a 
multi purpose plant •ore difficult. 

4.4.2 INTERMEDIATES 

Syntheai• of phal'llllceutical chemicals frequently does not start only 
from basic chemicals but llakes use of intermediates. These intermediates are 
available from the international llllrket, .... way as the phal'll8ceutical 
chmicals. As a rule it aay not be expected that there is local production of 
specific inte~aiates for pbanaaceutical ch .. icala in the recipient country. 

One objective of the 11Ulti purpose plant concept is to create 
flexibility in local production capacities to meet a apecific and wel1 definPd 
de11and when it arises. Thus the queation •isht arise whether it •ifht be 
useful to replace an imported end product by an i111><>rted inter11ediat~. Th~ 
answer is po•itive, because first of all lower costs required for intenaediate 
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illports will help to save foreign exchanfe. Secondly, international .. rket 
provides more flexibility :n acquiring alternative sources of most 
intermediate products which could also aerve for altern•tive users. Thirdlv an 
impact is given to back integration of technologies and the inte~iat~~ · 
ti.-elves aight become interesting products for the local chemic-al industry 
to produce. 

4.4.3 NATURAL PRODtx:TS 

Jn 98Dy developiDf countries, especially in tropical countries, a great 
variety of aedicinal plants to be used for the production of pb~ceutical 
chaicals •Y be found. Frequently there are also some research and other 
activities in this field, as a rule halilever there are no facilities to carry 
out synthesis of larfer qmntities Qf pbarwaceutical ch•icals starting from 
isolated natural products. While plant extraction itaelf does not constitute a 
standard part of t.be aul ti purpose plant concept, chemical transformation of 
natural products certainly does fit into the concept. The multi purpose p]ant 
is in a position t11 enable local production of such compounds on a c~rcial 
scale. It aay however not be e~-pected that activities connected with local 
natural products aight constitute a significant part of production in th~ 
first phase of a aulti purpose plant project. 

4.4 PLANT SITE A.\1> PRODUCTION FACILITIES 

Although a typical aulti purpose plant carries out ?ilot plant and R&D 
activities, its appearance and prerequisites are clearly those of an 
industrial plant. 

There is significant requirement for space 'production facilities, 
laboratories, administration, storage, tank fann, effluent treat11ent , energy 
~ele-ctricity, steam' and water (proce-ss water, cooling water". 

With regard to the production activitiPs involving chemicals 
environmental measures (effluent, exhaust air and chemical waste treatment~ 
will be of ireat iaportance. 

Although in every case multi purpose plant will have a layout that will 
.. et the rerquirements of the specific project, however, SOiie indicative 
fiaurea of the space rP-quire11ents of a typical aulti purpose plant are given: 

Total reactor capacity: 
Plant area: 
Production area: 

Storqe vea: 
Underiround storqe: 
Service facilities: 
Utilities and 
effluent treatllent: 

30 .3 
10.000 _,. 
1.000 .,2 (beilht of production area 9-10 • to 
allow required service floors) 
600 .,2 
1.000 .,2 
500 .,2 C•inistration, 18boratories) 

500 .,2 

Concerning the plant aite it is rec0111endable to aake the aulti purpose 
plant adjacent to an existin• fol"llUlation unit wherever feasible. In this case 
it aay be expected that •Olle of the infrastructural and administrative 
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requirements are already given in advan~. so that investment may be save~. 
The erection of the multi purpose plant aight provide a good opportunity to 
upgrade the standard of the existing plant infrastructure. 

With respeC't to planning and erecting the plant, setting up th~ multi 
purpose plant as a separate unit in an industrial area would even be a 
preferable approach. 

4.5 EQUIPMENT 

The P.qUilJ9eJ)t of ~ multi purpose plant is deterained by several 
characteristic features. Firstly, scaling up facilities aust be given that 
means that the layout of the plant bas to allow reactions in a series of 
different scales. Secondly, a great variety of unit operations and unit 
reactions should be feasible in the plant that aeans that careful choice has 
to be .ade with respect to versatility of equipaent. Fiqally, research and 
developaent activities require reserve capacities and sufficient analytiral 
equipment. 

4.5.1 EQUIPMENT FOR SYNTHESIS 

The typical layout of the equipaent for chemical ~}'Tithesis in a mult: 
purpose plant will comprise reactors from a size of JOO L to a aaxiaum sizP of 
about 3000 t (considering the required glass equipaent the scale of synthesis 
will even start fr<>11 1 L;. Appropriate choice has to be aade concerning the 
aatPrial of the equipment. Steel and enamelled steel reactors are equally 
required to allow a broad range of reaction conditions. The rest of the 
equiPJ1ent - above all: centrifuges, dryers, filters, pumps, condensers, tanks, 
vessels, rec~ivers and balances - will be deter11ined by the choic~ of 
processes and reactors. 

4. 5. 2 EQt'JP"t1E\'T FOR DE\'ELOPME~l 

Equipaent for research and development in a aulti purpose plant to a 
great extent 11eans just leaving reserve capacity in the normal equip•ent to 
carry out scaling up r.f new technologies and improving existing techrwlogi.,.s. 
Beyond that, equipment for research and developaent also aeans that ther~ has 
to be SJ18ll scalP. glass equiPJllent to carry out reactions in a small 
inexpensive scalP. either for trouble shooting or for technology development. 
Since investaent required for equiJ)llel)t in this scale is rathf'r limited 
special care should be taken with regard to obtaining a great versatility of 
unit operations. 

4.5.3 ANALYTICAL EQUIPMENT 

It has to be borne in mind thBt analytical instrumentatir .. ne~df'd for 
quality control and technolo1y deve~opment in a 11Ulti purpose plant requires 
considerable investaent. Atain careful choice has to be .ade to aeet th~ high 
standard quality requirements of ph,l"INlceutical industry. 

4.6 ENVIA0"'4E~'TAL ASPECTS 

' 

Environmental aspects ar~ of ~ucreasing iaportanc~ in chemica~ anrl 
pharuceut ical industries. At times, Govern11ent regulations exist or mar t.~ 
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-...ct.. la tlae Mar hbln wldda trill ..__ a alplflcaat laflance u well on 
piat alt• u oa lay oat ad iln99C:-t. 

So far as environ11ental aspects of installation are concerned there are 
three- main areas of concern: exhaust air, effluents and che11ical ~"8ste. 

As far as exhaust air is concerned installation of scrubbers connected 
to an effici~nt exhaust syste11 will be required. 

To deal with chemical wastes, installation of an incinerator is 
rec~nded or it is a must, if there is no general syste11 for reaoval of 
chemical waste in the country. 

Concerning effluent treat11ent it is without any doubt necessary to erect 
an effluent treatment plant. This plant will certainly require the greatest 
part of the funds used for envirolllP..nt control measures. 

The extent to which invest11ent for environ11ental purposes is rPq~ired 
"ill to a great degree depend on Government regulations on this BSJ>f"Ct. 

Therefore careful observation of all pertaining legislature is required at an 
early planning stage. 

4. 7 SKILLED MANPOWER 

To operate a 11Ulti purpose plant there is a considerah]P requirP.ment r.f 
skilled personnel for the following functions: plant director, production 
manager, finance and administration manager, R&D and quality control 118Dager, 
11echanical engineer, production supervisors, technicians for R&D and quality 
control, nmint£·nanr,:. technician, ele.-t:-ir-al technician, chea;ical operators, 
laboratory ope rat on., •a int enanr.e personne 1 etc. 

Availability of personnel ha\·ing the required trair.ing \Oil l cert.ainly 
depend on the general educational standard of the recipient country on the one 
hand and on the presence of related industries, such as fo1'1111ulatior. or 
chemical industries, on th~ other hand. 

Together with ~Janning of a aulti piJrpose plant required training of 
personnel should start. It cannot be expected that all of this training can br 
carried out locally. neref!>1·e arranga.enh shoulri be aadP to carry out 
training abroad, if possible in the facilities of the technology suppliers or 
industrial lOIJit• of •i•ilar nature. 

Considering the variety of functions to be carried out, the aulti 
purpose plant itself at a later stage .. Y becOlle an alllost perfect versatile 
training facility to serve the requirement• of local pba1'118ceutical and 
chemical industries. 

4.8 MANAGEMENT AND PRODUCTION ORGANIZATION 

Jt is obvious that a 11Ulti purpose plant such •~ any 11anufar.turin1 unit 
requires a 11anage11ent and production organization. It has howPvPr to be 
pointPd out that in the cas~ of a multi purposP. plant with its multir•!(· 
production linPs and changing production progr~ rather sophht icat "'! 
production organization and flexi~le 11anagewent arP rPquired. 
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Although the aulti purpose plant 11ay be considered to be only a pilot 
plant, there ~ill be considerable costs for running the plant, which ~ill 
r~uir~ a corresponding production output. All aspects of production, such as 
financial planning, production planning, costing and pricing should be c~:::•-~ 
out, as if the unit were a purely '38Dufacturing plant. Adequate quality 
assurance facilities should also oe planned. It is recmmendahle to set ur 3 

production organization based on the use of computers, which has been proven 
to be a successful approach in saall scale aanufacturing units. 

4.9 EXECUTING PARTY 

It is ~~vious that the question of "who is going to aake it" is of 
iaportance in every project. Depending on the cour1try invariably three 
different situations are found concerning pbaraaceutical industries: 
•ovenment sector pharmaceutical industry, private sector pharmaceutical 
industry and a aixed syste9 in which both types are found. Concerning the 
executing party for a aulti purpose plant it bas to be borne in aind that it 
should be closely related to the local formulation industry. Ther~fore it 
seems as a rule advisable that the ~ecuting party to set up the aulti purpose 
plant should be within the sa.e sector as th~ formulation industry whi~h ~ill 
use its products. 

As a aatter of fact direct participation of the local formulation 
industry in such a aulti purpose plant project is a desirable approach. 

4 .10 It.'\'ES'IMENT REOl'IREMENTS 

It is not easy tn give a definite answer concerning investment required 
to set up a aulti purpose piant. An esti11ated B110unt of USS 1.000.000 
~l million' aight be considered as a •inillUll investaent to have available all 
the typical features of a ault i purposP. plant at a sufficient scale and to t.r
in a position to reach the obje~tives of the concPpt. An optimum size plan~ 
with respP.ct to the requirements of the presented concept ha\·ing relati\·ely 
larg~r production output would however require an estiaated investment ~f 
about US$ 5.000.000 CS ail]ion). 

The return on investment is tht- JIOSt i11POrtant parBJ1eter in any 
production unit. Speaking of th~ aulti purpose plant concept it is ther~fore 
\'ery important to b~ clear from tht> beginning that the typical ault i purpost
plan~ is not merely a production unit but carries several additional 
functions, such as R&D or trainini activities. The extent of dedication of thP 
plant to R&D activities OD the one hand and production activities OD the other 
hand should be clear already in the plannin' phase. While doin' this the 
followin' liaitations should be borne in •ind: 

R&D in a production by synthesis process as present in a J1Ulti purpc>f'e 
plant is very expensive. It is one of the basic ideas behind this. However, 
acme ainimum production activities are required to finance R&D. Therefore a 
pure pilot plant character without any economic production activity seems 
difficult to establish and an expensive operati~n in such a bie scale. 

On the other hand, there •ilht be a position to usel the aulti purros~ 
plant only as a production unit. Althouih such an approach would b~ fPa~ib)P 
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in principle, the aulti purpose plant shoulo in this case however not be seer. 
simplifi~ as a 11agic box that aanufactures econorically any choice of 
phar.aceutical cbe.icals in one plant :nstead of only one product as in a 
single line plant. A required •inillUll scale of econoaic ~roduction will 
exclude 118nufacture of many pbaraace~tical chemicals in this case. 

The multi purpose plant as presented in the ttNIDO concept exhibits a 
layout to enable both versatile production and R&D. In the UNIDO approach 
flexible layout of the plant will redu~e the e-c-oncmic risk of the decision to 
manufacture one specific product. A decision to set up a merely production 
8Ulti purpose plant would require a different approach to the project and a 
different layout of the plant. 

Bearing these factors in •ind it beca11es clear why an early decision is 
already required at the stll&'e of planning and in defining the partial 
dediration of the plant for both R&D and production activities. 

r ·'. u~rno • s EXPERIENCE IN ML'LTI PURPOSE PLANT PROJECTS 

Apart froa studies carried out by UNIDO to suppcwt thE." 11Ulti purpos•-· 
plant concP.pt, therP. ar~ t~o projects which have proceeded further. Ori~ of 
thesE- projects has resulted alrearfy in an operating 1•lant in r.uba and thf 
other project is under construction in Iran. These projects reflect the 
outcome of both South-South and North-South cooperation. 

5.l THE CUBA PROJECT 

Multipurpose pilot plant project has been imr·!emt>nte.~ !1y t1;!DO in Cuba. 
The pilot plant was COlllissioned and trial operations commenced in 198G. Th~ 
c-ontractor for- the project is an Indian fina, which supplit-d equip11J:-r.t fr.i· 
process, uti E ties and laboratory. The contr-ac-t or also suppli F:~ f hf" kuo"'- b:-.~. 
and tec-hnologies for 15 ph~~eutical che.ic-als. Based on the basic 
engineering prepared by the contractor, the Cuban counterpart worked out th~ 
detailed engin€-ering. T~o grou1·~ of Cuban tc-c-hnic-al personnE-1 were tr-air1t--i ir. 
India in the fields of production, quality contr-ol, .. intenance and 
P.ngineering dP.sign. Th~ technological processes for the production of 15 
phaJ"'llaceutical che11icals were dellonstrated to the11 with stipulated 
efficiencies and quality during their training. Installation materials were 
proi:ur-ed from India. Equipment such as •toraie tanks were fabricated in C•Jba. 
Civil works and the installation of equipment were carried out by the Cuban 
counterpart baaed on the desilD approved by the contractor. Final 
installation, testing and commissioninl were done under the supervision of th~ 
contractor. 

The pilot plant hu an annual production capacity of 242 tons of 15 
pbar11aceutical cbeaicals confonainl to pbatwacopoeial atanderds. 

The pilot plant will facilitate the development and introduction of new 
technolotical processes ad production techniques which will prmote the 
srowth and development of ~he indifenous phar98ceutic-al industry. The project 
is an exaaple of South-South cooperation. 
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The products will be utilized by the Cuban pharmaceutical foraulat ion 
industry. There is a potential for exports as well. The pilot plant prond .. s 
facilities for training of personnel frOll the sub-region. 

5.2 THE IRAN PROJECT 

Another •ulti purpose pilot project is being imple9ented bv UNIDO in th•· 
Islamic Republic of Iran. The contractor for this project is & Hungarian fir• 
with subcontractors frOll Austrian fil"'llS whic~ supply equipment for process, 
utilities and laboratory. The contractor also provides know-bow and 
technologies for 13 pharmaceutical che.icals, basic and detailed rngineerinv. 
for process and utilities. Based on the layout prepared by the contractor, th•· 
Iranian counterpart will prepare detailed civil engineering drawings and will 
carry out civil wori-::. Iranian technical personnel will be trained in Hungary 
and Austria in the fields of production, quality control, maintenance, 
enfineering design and research and development. The pilot plant has an annua~ 
production capacit) of 70 tons for 13 pha1'118ceutical r.he911cals of 
pbarmacopoeial standard. A special feature of the pilot plant is the reserv•· 
capacity provided for Research and Dr.velopmr.nt work. The pilot plant is 
located adJacent to• pharmaceutical for11ulation plant, which ~ill use th~ 
products. 

Tht- pilo~ plant will fm.:ilitatt' thP development and introduction of nt·\..· 

technologies and production techniques, which will promote the growth and 
development of Iranian pharwaaceutical industry which is well established tn 
the fonaulation area. 

This pilot plant is a typ1nt; n1sP of Suuth-\ort ti cooperation. 

5.3 ROLE I~ MrLTI PURPOSE f'LA'\T PROJECTS 

In the present repon an attempt was mad~ to pn·sent t ht· H:JUo mu 1t i 
purpose plant concept with its characteristic features, its purpose and 
objecti\'es and the n~quirements to estabhsh such a plant. 1t Jl8Y bt- set.>n from 
this paper that a project to sP.t up such a multi purpose pilot plant is a 
multi fac·et project containing uny specific factors, which haw· to be 
considered, and requirin« a high degree of coordination of activities. 

l'NIDO has expertise in this field regarding all as1-ects of such a 
project from basic considerations to operation of the plant. UNIDO is thus in 
a position to provide infor1111tion and technical assistance in assess-.nt, 
plannin1, setting up and running of such a plant and also ready to take part 
in coordination of such projects and participate in long term technical 
asistance. It is UNIDO's undate to usist developinl countries in taking 
this illportant step towards the develop11ent of their phan111ceut1ral industry 
with the view of improving the Ra.I> u well as local production capabilities 111 

this field. 
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