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THE HULTI PURPOSE PhANT CONCEPT 

t. UN 11)0' S AVT IV I TI ES IN THE FI ELD OF PRODUCT I ON OF 

PHARMACEUTICALS - THE GENESIS OF THE "ULTJ PURPOSE PLANT 

CONCEPT 

•• 
~ealth care is an important tactor in human soci~ties. In this 

respect it is not surprising t~at pharmaceutical industry is one 

ot the most sensitive ~reas am0ng industrial activities. 

UNIDO has endeavoured to assist developing countries in settirg 

up and improving their pharmaceutical industries. 

Pharmaceutical industry camp:ises the following main sectors: 

pharmac,;;,uticai formulatio,.. pharmaceutical chemicals, 

fermentation, vaccines and pr~ducts based on natural resources. 

These subsectors are correlat~1 to each other and it can be said 

that nowadays in most of the Guntries of the world at 1east one 

or more of these activities i' ca.rr·ied out. 

~more detailed anaiysis conc~rning 

that tormul~tion industry h~~ been 

developing countries reveals 

successfully established in 

many countries whereas pharmaceutical chemicals industry can be 

found in only a limited number of countries. 

This situation is 

industry is almost 

chemicals industry. 

dep~nd~nce on imports 

r·ather ·iissappointing because formulation 

comp1e·~1y dependent on pharmaceutical 

At r--re=:•-nt in several countries complete 

oi' ph.=.r.·:.ceut.ical chemicals hats restricted 

pharmaceutical chmmicals i n (! '-'::.-:tr y in 

situation of very limited 

developing ountries is 

certalntv the dynamtc charac·~r ot the pharmaceutical industry 

itself with its rapid developm~nt ~nd change at p~oducts • 
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Other factors frequently found are a limited market size, which 

does not justify entering into pharmaceutical chemicals 

pr~ducticn by setting up a single line plant. furthermore lack of 

local ~now haw and inrrastr~cture required for this branch of 

industry and finally in~estment aspects. 

UNIDO h&s commenced its actiNitles in this specific field already 

several years ago and both in the First and in the Second 

Consultaticn on the Pharmaceutical Industry in Lisbon C1980> and 

especially in Budapest <1983} the idea of starting local 

manufacture·of pharmaceutical chemicals in a "multi purpose 

plant" has been discussed and promoted by UNIDO < see also 

"Multiputpose Plant to~ Production of UNIDO Essential Drugs Based 

on Raw Materials and Intermediates" - ID/WG.393/19; 7 November 

1983 }, ln the Ille&' :_tme, apart from this theoretical approach 

project activties t.ave started which have resulted in the 

erection of one muiti purpose pilot plant in Cuba, which is now 

already in operation. Another multi purpose plant project in Iran 

is under construction. Finally preparatory studies concerning 

this topic have been carried out in several other countries such 

as Brazil, Algeria and Venezuela. 

Based on its experience from the variety of activities in this 

field UNIDO worked out a comprehensive multi purpose plant 

concept. and takes the opportunity to present this proven concept 

in this paper. The strategy at this concept is to use a flexibe 

and versate approach in ordet to match the dynamic character of 

the pharmaceutical industry. 

11 I 
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2. CHARACTERISTIC FEATURES OF A HULTI PURPOSE PILOT PLANT 

Although the term "multi purpose plant" itself is well known, 

there are divergent opinions as to what it should mean. The multi 

purpose plant as presented by UNIDO is not just meant to be a 

production unit for pharmaceutical chemicals. but it represents 

rather a concept ior es~ab1ishing local production of 

pharmaceutical chemicals, ~hich exhibits some typical features. 

To avc1a misunderstanding. ti 1st of al I the main characteristic 

teatures ct the multi purpose plant concept will be presented. 

2.1. PRODUCTION RANGE AND FLEXIBILITY 

As the name indicates, the most obvious feature of a multi 

purpose plant 1s the tact that not one but several pharmaceutical 

chemicals can be-manufactured in one plant by chemical synthesis • 

• 
Th . .:. .:. q u 1 pm en t o t a mu 1 t i pu r F··:ise pl ant is chosen in a manner 

which allows production ot 3 variety of different synthetic 

phar-maceutical chemicais wit~o:1t requiring additional investment 

tor effecting a change in product mix. 

The lay-out will allow' a vac•ety of unit operations and unit 

reactions to be carried out thus creating technological 

in the recipient country. 

know-how 
. ~ .• ..... , .. _.,.~ 

In the standatd case pharma~euticals which are obt~ined by 

·fe.rmentation pl'OCesses C.f"e nr.~ 

plant product range. 

lncluded in the multi 

2.2. CAPACITY AND SCALING-UP OF PRODUCTION 

pur-pose 

1'her·e a:r·e gr·eat 

the scale in 

differences trom product to product concerning 

chemicals i:3 

which industrial production of pharmaceutical 

economical. The scale in which production takes 

place in a multi purp0se pl~nt Is nowever mare or les~ determined 

'· 
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by the re~uirements ot the multi purpose plant concept, such as 

t.lexible lay out or scaling up facilities. 

Compared to a single line plant the capacity of a multi purpose 

plant to produce one specific pharmaceutical chemical is rather 

limited. Uith respect to the tact that not one but several 

products are to be manufactured in -the same plant, a production 

scale which is ~oo big would create too many add 1 tiona l 

requirements concerning 

organi::ation. 

lay out. equipment and product.ion 

For this reason it is rareseen to limit the maximum reactor size 
·~ 

ta 1 111~ in ttie cast- c•t smat !~· multi purpos: plants pr i mar i I y 

geared to research and deveiop•i·s-nt activities ano to a size of 3 
::, 
~· m tor· great multi purpose 

production activities. 

This limited scale of producti1. 

of products and technologies fc 

2.3. ADJUSTED SET OF TECHNOLOG: 

Together· with the ins':.2.llat.i(.1ri 

technoiogies t 0 (· tht- proctuc• 

according to the 

provided. Choice or tecnnol~gi. 

each other to secure envis~ 

;:. i ants having more emphasis on 

is to be considered, whe~ choice 

~heir production is made. 

a muiti purpose plant & set of 

ot pharmaceutical chemicals 

ot the recipient country is 

~nd plant lay out is adjusted to 

.] production output from· the 

beginning or operation of the ! :it. 

At a later stage also technol· 

pha r·ms.ceut i ca I chemicals whL 

developed in the plant should 

·~s tor· the production of 

may be either 

;ntroduced. 

purchased 

other 

or 

• 
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2.4. TRAINING FACILITIES 

The.multi purpose piant concept with its mix of production and 

R~D activities provides an idea! opportunity tor local training 

in the tield at pharmacewtlcal and 

·training ·in production. th~ multi 

suited place foe· tra1ning _111 the 

administratio~ and quality control. 

chemical syntnes!s. 

purpose plant can 

fields of plant 

Beyond the 

also be a 

operation, 

2.S. RESEARCH AND DEVELOPHENT AC1"1VTIES WITH SCALING UP AND BACK 

INTEGRATION OF TECHNOLOGIES 

It is often assumed that 

chemistry is consistent 

chemicals. As a matter 

research in the field of pharmaceutical 

with development of new pharmaceutical 

at tact this type of research is not 

torese~n within the multi purpose plant concept. 

As tar as a multi purpose plant is concerned, research and 

development 1R&D1 activities mean first of all developing 

know-how and capability to carry out synthetic reactions on an 

industr·ial scale. 1hese activities will first of all r·esult in 

achieving the capability to scale up reaction processes from 

laboratory scale to the production scale or at least to a scale 

which al lows tr·ansfer to single I ine production. 

Therefore, the lay out of the equipment of a multi purpose plant 

wi 11 comprise units in a suited ser·ies 1Jf different production 

scales to allow scaling··up of react.ions to required levels. ·This 

is most important with respe~t of tr~nster and development of 

technologies. 

Specific adaption of pro~uction technologies according to the 

specific situation in the countrv concerning raw materials, other 



• 

• 

chemicals. climate or otner tac:or• constitute another impc.,.tant 

factor ~n RbD in a multi purpos~ plant. 

Within this aspect the so-caliPJ back integration of technologies 

is at gre~t importance, which means that approved production 

precesses wnich st.art from o. ,i.:·:.er step inter·mediate are expa'1ded 

in ~ucn a way that product 1 c.::' star-ts from a more basic raw 

material. 

The impact or RL~ ac~ivities mav be summarized as follows: 

Direct r3D activities: Process development tor large scale 

pi·Otju :·.1.:.n 

FrcceE3 improvement in connection with. 

trc11.1bi•· shooting 

• 
Indirect Ri~ activities: ~eveic~ment of new technologies for 

known ~harmaceutical chemicals 

Development cf new pharmaceutical 

chem i ._·; . .:.Is 

It may be exp~ctad 

Synth~tic transformation of selected 

natur.:. 1 products to be used as 

pharm3ceutical chemic~ls 

Unpre~ictable impact 

t ha t .::, .._, e c ·1 •..J f! I I . . plann~d multi purpose plant 

project wi 1 l succes=t1JI Iv rui Ir i l I the direct R&D activities. The 

degree to wnich it w i I l p c· om.:, r_ e indirect RiD ~ctivities will 

certa~nly aepend on the scientirtc· and industr1a1 standard ot the 

recipient country . 
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2.6. LINKAGE TO DOHESTIC FORMULATION INDUSTRY AND RESEARCH 

lNST i Tu1· 1 ON~> 

A multi should not only be linked to domestic 

formulation as ~ ·l I as to Fharmaceutical research institutions, 

but it is in ta~~ aimed to be in itself the link between domestic 

t o r mu I a t i on i n oJ 1 . -. ::. y a n d r e s e a r ch i n s t i t u t i on s • 

In contrast the situation concerning production of 

pharmaceutical c~~micals, tormu!ation industry of high standard 

may be rr·equenti. found in developing countries. It is c~vious 

that the linka;[ to such domestic formulation industry is of 

gre&t impottanc~. because the production output of the multi 

purpose plant wi i be the raw material for formulation industry. 

Thel'etor·e, it S•='•:·t"::s advisable to integrate formulation industry 

at an early st~~2 into the planning of the product mix to be 

manufactured in •he multi purpose plant. An even more promising 

approach is to s.t up the multi purpose plant within the frame of 

an existing phar.,,.;,.ceutical formulation organization. 

As a matter of r~.ct basic pharmaceutical research is carried out 

in many countries of the world. This rpsearch is mainly 

university resr.:.rch and is us1.ial ly aiming at new chemical 

compounds with 1-··.r_ential phar·maceutical activity. It is as a rule 

carried out on very small scale and frequently. there is no 

direct. c.:,nr1ect1.:· ·1..Jith local r-·~-iarmaceutical industry to make use 

of trie res1ilt_s. 

Consii:1e11ng th'-":· tactc-; it 01.:.y tie st~r.ed that both formulation 

industry and b8~:~ pharmaceutical rese~rch are frequently well 

established in developing countries, sometimes both of a high 

standard. Surprisingly there is however a gap between these two 

activities in the field ot pharmaceuticals. As a rule there are 

no eKisting t~2ilities to Garry out local production of 

pharmaceutical ~hemica1s and as a consequence there are no 

related industrial re~earch and development activities. Existing 

lc.e:al inet.1t•_Jt.l•:<;"1S which .~.:.r-cy 01Jt ba.s1c pha:r·m&ceutical tesearch 
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and which might easily assist in 9Uch activities are not even in 

a position to transfer the results of of their own research work 

to local industry. 

It is exactly the multi purpose plant concept that helps to fill 

this gap and to give the existing R&D potential an active part in 

industrial activities in the field of pharmaceuticals. Scaling up 

facilities round there are the connection between industrial 

production and basic pharmaceutical research and give an 

for cooperation to both sides. 

impetus 
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3. PURPOSE AND OBJECTIVES OF A "ULTI PURPOSE rLANT FOR 

PRODUCTION OF PHARHACEUTICAL CHEHICALS 

3.1. ESTABLISHING A NEW BRANCH OF PHARHACEUTICAL INDUSTRY 

Transfer of technoiogy ts always very sensitiva and risky, 

whenever a new branch ot industry is concerned. The main al~ of 

the multi purpose plant concept is to establish the branch of 

chemical synthesis of pharmaceutical chemicals on a broad and 

flexible basis creating manufacturing facilities and providlnt a 

first set of technologies together with R&D and training 

opportunities. 

3.2. CREATING KNOW-HOW IN PHARHACEUTICAL CHEMICALS PRODUCTION 

One characteristic feature of the multi purpose plant is that 

together with the plant a set of technologies is transferred 

which al lows versatile operation of the plant from the beginning 

ot its operation. Speaking of know-how there is in the first 

instance the know-how which is transferred together with these 

production technologies. On the other hand there is the know-how. 

potential which is created from experience within the operating 

multi purpose plant itself. The fact that the plant has also a 

considerable R&D and trai~ing function will help to establish and 

create this new type of k )#-how on a broad basis. 

3.3. CMEATING PRODUCTION CAPACITY FOR PRODUCTION OF 

PHARMACEUTICAL CHEHICALS 

Certainly the most obviuous objective at the multi purpose plant 

c~ncept is to create production capacity for manufacture of 

pharmaceutical chemicals. It is a specific advantage of the lay 

out of a multi purpose plant that it is as well suited to provide 

add!tianal capacity tor small scale production and RLD within a 
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highly devel~ped pharmaceuttea1 industry as to be a tirst step 

into production of pharmaceut:cal chemicals in the recipient 

country at all. Therefore the plant itself will represent a 

useful unit at any of the stages of development of local 

production of pharmaceutical chemicals. 

3.4. A POLICY TOOL FOR DEVELOPMENT OF PHARMACEUTICAL INDUSTRY 

CREATING INDEPENDENCE 

Considering all the factors mentioned before, above a 11 

flexibility in production· range and capacity, it can be seen that 

the multi purpose plant concept is an efficient policy tool for 

development of tne pharmaceutical industry of the recipient 

country. 

Any new production activity di~turbs the existin~ market for a 

product and as ~rule the mai~et will react . Sometimes such a 

1··eact1ein may even render· a pr•:i·:i•.;ction uneconomic e.g. in cases of 

the reaction of the market oei11:: local decrease of product p-r ice 

the or increase of raw material ptice. The m~in advpntage of 

mu~ti purpose plant compared to a single line plant is that it is 

a flexible production facility ~o that the plant is not dependent 

on only one product and not even totally dependent on the set of 

products transtefred at the beg~nning of plant operation. It may 

be expected that after some tim~ ol operation a broad production 

range· ca" be perfeirmed in the ~i~nt, so that quick answer can be 

giv~n to reactions and r·eguire:~:01nts of the local market. 

In many countries the health -~re system is an area of !' i rst 

priority with a lot of 

sec tot". Purchase 

sensitive system, e.g. 

activi ~.es carr·ied out in the govertlment 

frequently represents a 

with foreign exchange 

problems. Local production taci ii ties will reduce dependence from 

the foreign market, by reolacin~ international purchase by local 

production or at least by ~roviding opportunity and choice to buy 
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an intermediate or a raw material instead of the 

pharmaceutical product whenever economically advisable. 

finished 
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PREREQUISITES FOR SETTING UP A MULTI PURPOSE PILOT PLANT 

TECHNOLOGICAL STANDARD OF THE COUNTRY•s PHAR"ACEUTICAL 

INDUSTRY 

The multi purpose plant concept concerns the basic 

pharmaceutical industry which provides raw materials 

formulation industry. Therefore it seems advisable to 

branch of 

tor the 

initiate 

such activities only in countries with an existing formulation 

industry, which wil I use the products to be manufactured in the 

multi purpose plant. 

Economic operation of any plant will depend on a sufficient size 

of the potential market. In the case of small countries it seems 

advisable to st&rt multi purpose plant projects rather on a 

regional basis jointly with neighbouring countries than try them 

on a too limited scale. In any case an approach seems plausible 

in which the capacity of the first multi purpose plant to be set 

up in a country is not supposed to satisfy a major percentage of 

the total local demand of pharmaceutical chemicals. The capacity 

should be sufficient to al low economic opera~ion of the plant, 

but the main aim of the multi purpose plant concept is to be a 

first step into a new area at pharmaceutical industry and to 

create know-how, RLD and training facilities as well as other 

follow up activites such as turther plants tor production of 

pharmaceutical chemicals. 

Starting materials for production of pharmaceutical chemicalE may 

be intermediates, basic chemical~ or natural products. While as a 

rule existing local manufacture of intermediates may not be 

expected in developing countries, basic chemicals and natural 

products to be used as starting materials may be frequently 

available. Such a situation might create a welcome connection 

between local chemical and pharmaceutical industries. A careful 

analysis of the specific local situation with this respec~ seems 

advisable to make use of local sources to an extent as great as 

possible. 
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4.2. PRODUCTS AND TECHNOLOGIES 

4.2.1. CRITERIA FOR CHOICE OF PRODUCTS 

The choice of products as well as product.ion technologies to 

appli~d in a multt purpose plant depend to a large degree 

several fa~tors which in several cases are correlated to 

be 

upon 

each 

ot~r. In the tallowing a list is given tor the main criteria 

)lhich shc.uld be applied in setting up a list of products to be 

manufactured: 

Raqui~ement of the country's health system 

Requirement of the formulation industry 

Economy of production 

Availability of technologies 

Suitability of technologies tor the multi purpose plant 

Patent situation 

"Technology transfer"-vaiue of the technology 

The most important factor· tor choice of a product is the factor 

ot requirement of the country's health system. As a rule this 

requirement assessment wil I reiult in a iirst and probably too 

long list ot products to be manufactured in the multi purpose 

plant. 

Further evaluatio~ should start from this 

according to the parameters given above. 

list and reduce it 

Some specific parameters specifically appling to the multi 

purpose plant concept are the following: 

Pharmaceutical chemicals obtained from fermentation processes are 

of utmost importance for the health systems of all countries •nd 

will appear in each list or products based on the requirement of 

the country. Even so It seem~ advisable not to consider such 

products but to restrict the use ot the multi purpose plant to 

products ot ch~mical synthesis, which do not require fermentation 
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steps. Although there are chem1c~1 reaction steps in the 

synthesis of most of these products which •igh~ be carried out in 

a •ulli purpose plant in principle, a dependence on the 

feraentation inter•ediate will remain and futur~ back integration 

to basic starting aaterials cannot be carried out. 

Another group of pharmaceutical chemicals no" to be considered 

are low price products, such as acetyl8diicylic acid or 

paracetamol etc .. These products are usually manufactured in bulk 

quantities in iarge scale inoustrial processes. With such 

compounds it might happen that the raw material price for saall 

scale production could have about the same price as the end 

product. Therefore it seems dittcult to justify the transfer of 

such compounds within the first set of techn~logies in a multi 

purpose plant. unless it is required by a specific situation. 

A third parameter ot elimination which is typical tor the multi 

purpose plant is the factor of low "technology transfer" value. 

The production of such compounds would 

know-haw with respect at unit operations 

respect of the tact that some of 

not ~reate significant 

or u;-;i t reactions. With 

such =:imple production 

technologies might be econom1ca1 ly feasible. however such low 

value technologies might be considered as interesting targets for 

tlrst attempts towards local know-how development. 

4.2.2. CRITERIA FOR CHOICE OF PRODUCTION TECHNOLOGIES 

technology is a prerequisite for 

transfer. Usually more than 

tor the manufacture of 

a 

one 

a 

Ot cour!ie ava 1·11ab111 ty of a 

product to be chosen tor 

production technoloy exists 

pharmaceutical chemical. Also degree of sophistication and 

value ot such technologies show considerable variations. 

choice of products and technologies for a multi purpose 

depends on several factors, some typical are the followin~: 

the 

The 

plant 

As a rule lay out of a multi purpose plant does not allow 
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continuos processes. such as frequently used in single line 

production. Batch technologies are therefore applied. 

The t~pical multi purpose plant technology can be carried 

out in standardized equipment, which can also be used for 

manufacture of cthEr compounds. 

The requirement of a multi purpose plant is not one but 

several technologies. As a rule it is almost impossible to 

finance a set of exF~nsive technologies, last not least also 

because of the limited production capacity or such a plant. 

The specific patent situation or the recipient country 

has to be considered. 

Concerning the cost of technologies there can be great 

variations due to the degree of sophistication ot the 

specific technology and the market price and lifetime of the 

product. At present it may be estimated that an illustrated 

minimum price tor a typical multi purpose plant technology 

would be about USS 30.000.-- to 40.000.-- per phar~aceutical 

chemical. 

4.3. STARTING "ATERIALS 

4.4.1. BASIC CHE"ICALS 

Ot course local ~vailability or basic chemicals is an important 

factor in planning a multi purpose plant, not only becau3e the 

choice ot production technologies and the ecanonmic evaluation of 

the project will 

because a complete 

be influenced by this situation, but also 

lack of local 

would indicate a situation at 

industry in the recipient country. 

production of basic chemicals. 

low development of chemical 

This would make set up and 

operation of a multi purpose plant more difficult because of the 

lack at infrastructure. 
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4.4.2. &NTERHEDIATES 

Synthesis of pharmaceutical c· •icals frequently does ~ot start 

only from basic chemicals bu• -nakes use of intermediates. These 

"intermediates are available ~ the inte~national market. such 

as the pharmaceutical chemic themselves. As a rule it may not 

be expected that the c·e 

intermediate~ for pharmace 

country. 

One objective of the multi 

flexibility. Thus the quest 

useful to replace an imp 

intermediate. The answer is · 

costs required tor intermedi 

exchenge. Secondly there 1~ 

consideration of alternatt• 

better choice from the inter 

given to back integration 

themselves might become inr 

industry. 

4.4.3. NATURAL PRODUCTS 

In many developing countrie~ 

great variety ·of medicinal 

for pharmaceutical pur·pc.se 

also some research and othe1 

however th~~e are no tacili" 

quantities ot pharmaceutic;;, 

natur.al products. Whi 1 e i· 

constitute a standard part 

chemical transformation of 

into the concept. The multi 

enable local pro~uction of s 

r oca. i prt:iduction or specific 

- 3 l cr1emi ca Is in the recipient 

~ase p1ant concept is to create 

might arise whether it might be 

~d end product by an imported 

•tive, because first of all lower 

imports will help to save foreign 

-1 increased flexibility, because 

IS@ Of the intermediate enables 

•anal market. Thirdly an impact is 

~chnolcgies and the intermediates 

~ting products tor the chemical 

··specially in tropic countrie~, a 

•sand natural products to be used 

be found. Frequently there are 

:ivities in this field, as a rule 

to carry out synthesis of larger 

· : r1 em i ca l s s ta r t 1 n g t r- om i so I ate d 

extraction itselt· does not 

the multi purpose plant concept, 

.ural products certainly does fit 

.rpose plant is in a position to 

:, compounds on a commercial scale. 
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It may however 

loca I natura i 

not be ekpected that activities connected with 

products might constitute a significant part of 

production in the tirst phases or a multi purpose plant project. 

4.4. PLANT SITE AND PRODUCTION FACILITIES 

Although a typical multi purpose plant carrie~ aut pilot plant 

•nd RLD activities, its appearance and p~erequis1~es &re clearly 

those at an industrial plant. 

There is signif 1cant 

facilities, laboratories, 

farm. effluent treatment 

c.e-quirement tor· space 

ad1111111stcation, 

>, energy electricity, 

p1'uduction 

rooms, 

steam > 

tank 

and 

water l process water, cooling water >. 

With respect of the production activities involving chemicals 

environmental m~asures l effluent, exhaust air and chemical waste 

treatment) will be of great importance. 

Although in every case a multi pucpose plant will receive a 

layout that wil I meet th~ requi1·ements ot the specific project, 

some figu·res are given to .:..i lo..., an impr·essiein of 

requirements of a typical multi purpose plant. 

the space 

Total reactor capacity: 

Plant area: 

Production area: 

Storage area: 

Underground Storage: 

Servic Facilities: 

Utilities and 

Effluent treatment: 

30 
;3 

m 
2 

10.000 m 
2 

1.000 m < height of produc~ion area 9 -

10 m to ai low required service floors > 

600 m
2 

1.000 m2 

.-, 
500 in~ administration, laboratories > 

.-, 
500 Ill 

Concerning the plant site it is recommendable to attach the multi 

purpose plant to an existing formulation unit whece feasible. In 



18 

this case it may be expected that some ot the 1nr1'8.5 t1'UCtUl'& l 

and administrative requiremen~s are atready iiven in advance, so 

that investment may be saved. The erect~on of the multi purpose 

plant might provide a good opportunity to upgrade the standard of 

the existing plant infrastructure. 

With re9pect to planning and erecting the plant, setting up the 

multi purpose plant a~ a separate unit in an industrial 

would e~en be a preferable approach. 

4.5. EQUIPMENT 

area 

The equipment of a multi purpose plant is determined by several 

characteristic features. Firstly, scaling up facilities must be 

given that means that the lay out of the plant has to allow 

reactions in a series of different scales. Secondly, a great 

variety ot unit operations and unit reactions should be feasible 

in the plant that means that careful choice has to be made with 

re9pect to versatility of equipment. Finally, research and 

development activities require reserve capacities and sufficient 

analytic&! equipment. 

4.5.1. EQUIPMENT FOR SYNTHESIS 

The typical lay out of the synthetic equipment in a multi purpose 

plant will comprise reactors from a size of 100 t~ a maximum 

si2e of about 3000 I. ( Considering the required glass equipment 

"the scale of synthesis will ever. start fr-om anout 1 I.> 

AppI·upriate choice has tc be m.:.de c:oncef'ni1.g tr1e materia! of the 

equipment. Steel an.:1 enametied stet?l reactcir·s a.r·e equally 

required to allow a broad range ot r~action conditions. The rest 

of the equipment above a I I: centrifuges, dryers, filters, 

pumps, condensers, tanks, vessels, receivers and balances - wt 11 

be determined by the choice of processes and reactors. 
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4.5.2. EQUIP"ENT FOR RESEARCH AND DEVELOPMENT 

Equipment tor research and development in a multi purpose 

to a great ext~nt means just leaving reserJe capacity in 

plant 

the 

normal ~quipment to carry out scaling up of new ~echnologies and 

improving existing technologies. Beyond that, equipment tor 

reaearch and Jevelopment also ~eans that th~ce has to be small 

scale ~lass equipment to carry out reactions in a small 

jn~xpensive gcale either for trouble shooting or for technology 

development. Since investment required for equipment in this 

scale is rather limited special care should be taken with regard 

of obtaining a great versatility ot unit operations. 

4.S.3. ANALYTICAL EQUIPMENT 

It has to be borne in mind that analytical equipment which is 

needed for quality control and technology development in a multi 

rurpose plant requires considerable investment. Again careful 

choice has to be made to meet the high standard quality 

requirements ot pharmaceut i ca I i 11dus try. 

4.6. ENViRONHENTAL ASPECTS 

Environmantal aspects are ot increasing importance in chemical 

and pharmaceutical industries. As a rule Government regulations 

exist or- ma; be expected in near future which wi 11 have a 

significant influence &s well on plant site es on lay out and 

investment. 

As tar as environm~ntal installations are concerned th~re are 

three mairi areas of concern: exhaust air, effluents and chemical 

waste. 

As tar as exh~ust air is concerned 1nstal lat ion ot scrubbers 

connected to an efficient exhaust system ~111 be required. 



As tar as chemical wa9tes are concerned instal la ti on of an 

_incinerator is recommendable 0r even required, if there is no 

gene~al system for removal of chemical waste in the country. 

Concerning effluent treatment it is without any doubt 

to erect an effluent treatment plant. This plant will 

necessary 

cer-tainly 

require the grealast 

measures. 

part ot the funds used for environmental 

The extent to which investment for environmental purposes is 

required will to a great extent depend on Government regulations. 

Therefor-e careful observation of all pertaining legislature is 

required already at an early planning stage. 

4.7. SKILLED MANPOWER 

To ope~at~ a multi purpose plant there is a considerable 

requiremen~ for skilled personnel. The following functions are 

required: plant director, production manager, finance and 

administration manager, R&D and quality control manager, 

mechanical enaineer, production supervisors, technicians for R&D 

and· ~uality control, maintenance technician, electrical 

techni~~s~. chemical operators. laboratory operators, maintenance 

per sc.in:· . .-. · 

Availability ot personnel having the required training will 

certainly depend on the gen~rai educational standard ot the 

recipi&nt country on the one hand and on t~e presence of 

industries, such as tormulatibn or chemical industries, 

other h'.'.. ,,d. 

related 

on the 

Toseth•r with planning or a multi purpose plant required training 

of personnel sl-iould start •. it cannot be expexted that all of this 

training ~•n be carried out locally. Therefore arrangements 

should be met to carry out traini~g abroad, if possible in the 
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facilities of the technology suppliers or industrial units of 

similar structure. 

Considering the var-iety of functions to be carried out, the multi 

purpose plant itself at a later stage may become an almost 

perfect versatile training facility to serve the requirements ~f 

local pharmaceutical and chemical industries. 

4.8. HANAGEHENT AND PRODUCTION ORGANIZATION 

It is obvious that a m•J it i pur·pose plant 

manufacturing unit requires a management 

such 

and 

as any 

production 

organization. It has however to be pointed out that in the case 

of a multi pur~ose plant with its multiple production lines and 

changing production programme rather sophisticated production 

organization and flexible management are required. 

Although the multi purpose plant may be considered to be only a 

pilot plant, there will be considerable costs tor running the 

plant, which will require a corresponding production output. All 

aspectr ot production, such as financial planning, production 

planning, costing and pr·icing should be car!"ied out, as if the 

unit were a purely manufacturing plant. It is recommendable to 

set up a production organization based on the use of computers, 

which has been proven to be a successful approach in small 

manufacturing units. 

4.9. EXECUTING PARTY 

scale 

It is obvious that the question of "who is going to make it" is 

of important in every project. Roughly seen depending on the 

country three different situations are found concerning 

pharmaceutical industries: government sector pharmaceutical 

i 1. Ju s t r y , p r i v a t e s e c t o r p ha r ma c e u t i ca I i n C: 1; s t r y a n d a m 1 x e d 

system in which both types are tound. Concerning the 
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executing party ror a multi purpose plant it has to be borne in 

mi~d th&t it should be clas01v related to the local formulation 

industry. Therefore it see-ms as a rule advisable that the 

executing party to set u~ the multi purpose plant should be 

within the same sector as the formulation industry which will use 

its products. 

As & m~tter of tact direct p8rt1c1patian of the local formulation 

)ndustry in such a multi 

approach. 

~urpose plant project is a desirable 

4.10. INVESTMENT AND ECONOMIC ASPECTS 

It is not easy to give a aetinite answer concerning investment 

required to set up a multi purpose plant. An estimated amount of 

us• 1.000.000 might be considered as a minimum investment to have 

available all the typical features of a multi purpose plant at a 

sufficient scale and to be in a position to reach the objectives 

ot the concept. 

requirements of 

An optimum si::e pl:ant with r-espect ·of the 

the presentec! concept having. considerable 

production output would however 

investment of about US$ i:: .. (•(1': .•• (11)1). 

rather require an estimated 

Retut-n ot investment is a most important par-ameter in any 

production unit. Speaking of the multi purpose plant concept it 

is therefore very important to be clear from the beginning that 

the typical multi purpose plant is not mereley a production unit 

but cat-ries several additional functions, such as R~D or training 

activities. The extent at dedication of the plant to R~D 

activities on the one hand and production activities on the other 

hand should be clear already in the planning phase. Doing this 

the tollow1ng limitations sr1ouJcJ be borne in mind: 

R~D in a synthetic. sc,o..le ~!?. prese-n'.. in a multi purpose plant is 

very expensive. It is one at the bas1c ideas at the concept to 

enable such activities by carrying out at least some minimum 
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production activities to finance RLD. Th~refore a pure pilot 

plant character without any economic production activity seems 

difficult to establish and expensiv~ 

scale. 

in operation in such a big 

On the other hand there might be a position to use the multi 

purpose plant only as a production unit. Although such an 

approach would be feasible in principle. the multi purpose plant 

~hould in this case however not be seen simplified as a magic box 

that manufactures economically any choice of pharmaceutical 

chemicals in one plant instead of only one product as in a single 

line plant. A required minimum scaie of economic production will 

exclude manufacture of 

case. 

many pharmaceutical chemicals in this 

The multi purpose plant as presented in the UNIDO concept 

exhibits a layout t~ enable both versatile production and R&D. In 

the UNJDO approach flexible lay out of the plant will reduce the 

economic risk of the decision to manufacture one specif i~ 

product. A decision to set up A mererly producing multi purpose 

plant would require a ditfer~nt approach to the project and a 

different lavout of the plant. 

Bearing these things in mind it becomes clear, why 

decision is required already at the stage of planning 

the partial dedication of the plant for both R&D and 

activities • 

an early 

defir.ing 

production 

---·----··-----------------------



• 

• 

• 

• 

.. 

• 

5. UNIDO'S EXPERIENCE IN MULTI PURPOSE PLANT PROJECTS 

Apart from studies there are two projects which have proceeded 

further. One of these pr~jects has resulted already in an 

operating plant and the other project is under construction. 

THE CUBA PROJECT 

The first pro:ect at a multi 

Cuba. The main contractor was 

pur p•::.se plant was 

an ind1::..n t1rm. 

carried out 

Tectrnologies 

in 

and 

most part at equipment came rrom indian sources. The project was 

a case of south-south cooperation. The 

project is also illustr$ted by the tact 

phase of operation ot the plant there 

positive result at this 

th.at sti 11 now in the 

is ciose and friendly 

cooperation between the Cuban and the Indian partner . 

s.2. THE IRAN PROJECT 

Another project of a nigh capacity multi purpose plant is at 

present under construction in i ran. tn this case tne main 

contractor is a Hungarian firm. There is a partnership with 

Austrian firms in this project so that the project is a case ot a 

south-north ( Eur·c1pe east> -north l Europe centr·a ii cooperation . 
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6. UNIDO'S ROLE IN HULTI PURPOSE PLANT PROJECTS 

In the present report an attempt was made to present the UNIDO 

multi purpose plant concept with its char~cteristlc features~ its 

purpose and objectives and the requirements to establish such a 

plant. It may be seen from this paper that a project to set up 

such a multi purpose pilot plant is a multi facet project 

containing many specific tactors. which have to be considered~ 

and requiring a hign degree ot cGardination of activit~es. 

UNIDO has had the opportunitv to gain experience 1n this rield 

regarding all aspects of such a project trom basic considerations 

to operation of the plant. UNIDO is ready to provide 1ntormation 

and 

in 

and technical assistance in assessment, pl~nning, setting up 

running of such a plant and is also ready to take part 

coordination of such projects and wil I al~o provide long term 

assist technical assistance. It is the wish of UNIDO to 

developing countries in making the tirst step into this important 

branch of pharmaceutical industf'y . 




