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THE MULTI PURPOSE PULANT CONCEPFT

1. UNIDO’S AVTIVITIES IN THE FIELD OF PRODUCTION OF

PHARMACEUTICALS - THE GENESIS OF THE MULT! PURPDSE PLANT
CONCEPT
‘»

Health care is an important tactor in human socie€ties. In this

respect 1t is not surprising Tnat pharmaceutical industry is ane

of the most sensitive areas among industrial activities.

UNIDO has endeavoured to ass:st deveioping countries in settirg
up and improving their pharmaceutical industries. -

Pharmaceutical industry comp:ises the following main sectors:
pharmaceutical formulation, pharmaceutical chemicals,
fermentation, vaccines and prodoucte based on natural resources.
These subsectors éfe correiat=d to each other and it can be said
that nowadays in most of the ~-~untries of the world at least one

or more of these activities i: carried out.

A more detailed anaiysis conc-rning deveioping countries reveals
that formulstion industry ha: been successfully established in
many countries whereas pharmaceutical chemicals industry can be

found in only a limited numbe: of countries.

This situation 1is rather oissappointing because formulation
industry s almost comple 21y dependent on pharmaceutical
chemicais industry. At pres-nt in several countries complete
depezndence on imports of pharosceutical chemicals has restricted

the impiementat.on of the nat sl hea'th care programmes.

Orie of the main reasons tor tr2 present situation of very limited

pharmaceutical chemicais industry in developing ountries |is

ertainity the dynamic charac'szr of the pharmaceutical industry

.

iteself with its rapid develormnent and cnange of products.
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Other tactars frequently found are a limited market size, which
does not justifty entering into pharmaceutical chemicals
producticn by setting up a singie line pilant, furthermore lack of
locai know how and infrastructure required for this branch of
industry and finally investment aspects.

UNIDO hss commencea its actiyitiés in this specific field already
several years ago and both in -the First and in the Second
Consultaticn on the Pharmaceutica! Industry in Lisbon (1980) 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
"Multipurpose Flant for Production of UNIDO Essential Drugs Based
on Raw HMaterials and Intermediates™ - [ID/WG.393/19; 7 November
1982 ). In the mes  “ime, apart from this theoretical approach
project activties tave started which have resulted in the
erectian of one muiti purpose pilot plant in'Cuba, which is now
already in operation. Anocther multi purpose plant project in Iran
ig under construction. Finally preparatory studies concernihg
this topic have been carried out in several other countries such

aa Brazil, Algeria and Venezuela.

Based on its experience from the variety of activities in this
tield UNIDG worked out a comprehensive multi purpose plant
concept, and.takeﬁ the opportunity to present this proven concept
in this paper. The strategy of this concept is to use a flexibe

and versate approach in order to match the dvnamic character of

the pharmaceutical industry,
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2. CHARACTERISTIC FEATURES OF A MULTI PURPOSE PILOT PLANT
Although'the term "multi purpose pliant"” itself'is well known,
there are divergent opinions as to what it shouid mean. The multi
purpase piant as presented by UNIDD  is not just meant to be a
production unit for pharmaceutica! chemicals, but it represents
rather 23 concept ror estapiishing local production of
pharmaceutical chemicals, which exhibits some typical features.
To avold misunderstanding, first of ail the main characteristic
features of the multi purpase piant concept will be presented.

-*

. 2.1. PRODUCTION RANGE AND FLEXIBILITY

As the name indicates, the most obvious feature of a multi
purpose plant 13 the fact that not one but several pharmaceutical

»

chemicals can be manufactured in one plant by chemicai synthesis.
[ ]
Thg equipment of a muiti purpose plant is chosen in a manner
. * which allows production of a variety of different synthetic
pharmaceutical chemicais withoot requiring additional investment

for effecting a change in product mix.

The lay-out will ailow a variety of unit operations and unit
reactions to be carried out thus creating technoiogical know-how

in the recipient country. . IR LT, o

Iin the standard case pharmeceuticals which are obtained by
fermentation processes are nort inciuded in the muliti- purpose

plant product range.

2.2. CAPACITY AND SCALING-UP OF PRODUCTION

There are great differences trom produet to product concerning
the scaie in which industrial production of pharmaceutical
chemicals iz economical. The scale in which production takes

place in a muiti purpose plant ts however more or lese determined




by the requirements of the multi purpose plant concept, such as
flexible lay out or scaling up facilities.

Compared to a single line plant the capacity of a multi purpose
piant to produce one specific pnarmaceutical chemical is, rather
limited. MWith respect to the fact that not one but several
products are to be manufactured 1in the same plant, a production
scale which is too big wouid create too many additional
requirements concerning lay out, equipment and production

organization,

For this reason it 15 toreseen to limit the maximum reactor size
to L m; in the case of smalls: multi purpos= plants primarily
geared to research and developwent activities ana to a size of 3

? for  Zreat multi purpose piants having more emphasis on

m
production activities.

This limited scale of productic. is to be considered, when choice

of producte and technologies f- ~heir production is made.

2.3. ADJUSTED SET QF TECHNOLOG:

Together with the instailation ~ a multi purpose plant a set of
technoiogies for the nproduc & of pharmaceutical chemicals
according to the requiremen: of the recipient country |18
provided., Choice of ftechnoiaogi-  snd plant lay out is adjusted to
each other to secure envis: 1 production output from the
beginning of operation of the ; . at,

At a later stage also technol: =g for the production of other
pharmaceutical chemicals whi: may be either purchased or

develéped in the plant should : introduced.




2.4. TRAINING FACILITIES

The wmulti purpose piant concept with its mix of production and
R&D activities provides an 1dea! gpportunity tor local training
in the field of pharmaceuticai and chemicai synthesis. Beyond the
"training ‘in production, the muiti purpose plant cén also be a
suited place for training in the fields of plant operation,
administration and quality control.

2.5%. RESEARCH AND DEVELOPMENT ACTIVTIES WITH SCALING UP AND BACK
INTEGRATION OF TECHNOLOGIES

it is often assumed that research in the field of pharmaceutical
chemistry is congistent with development of new pharmaceutical
chemicals. As a matter ot fact this type of research 1is not

foreseen within the multi purpose pilant concept.

As far as a multi purposé piant is8 concerned, research and
development (R&D:; activities mean first of all developing
know-how and capabiliity to carry out synthetic reactions on an
industrial scale. These activities wiil first of all result 1in
achieving the capability to scale ub reaction processes from
laboratory scale to the production scale or at least to a scale

which alliows transfer to singie line production. ’

Therefore, the lay out of the egquipment of a multi purpose plant
will comprize units in a suited geries of different production
scales to aliow scaling-up of reactions to required levels., "This
1s most important with respesct  of transfer and development of

technologies.

specific situation in the country cancerni

Specific adaption of procuction technoiogies according to the
ng raw materiale, other
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chemicals, 2limate or other factors constitute snother impoectant

factor in R&D in a multi purpess plant.

Within this aspect the so-calkeu pack integration of technologies
is of  grest 1mpartance, Wwhicin means that approved production
preccesses wnich start from a ,iater step intermediate are expanded
in suceh & way that produstice Starts from a more basic raw

material. .

The impact of R&D activities mav be summarized as follows:

Direct ¥ .D activities: Process development for large scale
production
Frocess 1tmprovement in connection with.

troubis shaooting

SCALLL Y WP
Baclk irwrtegration of tachnoioagies
1 4
Indirect RLD activities: Leve:r:ment of new technologies for

known harmaceutical chemicals
Deveicoprment of new pharmaceutical

chemicals

o

Synthetic transformation of selected
natur&si products to be used as
pharmaceutical chemicals

Unpredictable impact

It may be expected that avery weed | planned multi purpose plant
project wili successfully fuilrill the direct R&D activities, The
degree to  which it wiil promire indirect RLD  activities will
certainly caepend on the scientitic. and inducstrial standard of the

recipient country.




2.6. LINKAGE TO DOMESTIC FORMULATION INDUSTRY AND RESEARCH
INSTITUTIONG

A multi purpose plant should not only be linked to domestic
formulation as w«i! as to rharmaceutical research institutions,
but it i3 in fac:r almed to be in itself the link between domestic

formulation inousty and research institutions.

In contrea

idl

t : the situation concerning production of
pharmaceutical cremicals, formuiation industry of high standard
may be rrequentiv  found in developing countries. [t is cHvious
that the linkage to such domestic formulation industry i3 of
great importance. because the production output of the multi
purpoge plant wiil be the raw material for formulation industry.
Therefore, 1t s=cus advisable to integrate formulation industry
at an early stace into the pisnning 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 phariaceutical formulation crganization.

As a matter of txct basic pharmaceutical research is carried out
in many countr:=23  of the worid. This rgsearch 1is mainly

univergity resenrch and is wsually aiming at new chemical

compounde with p-rential pharmaceutical activity. it is as a rule
carried out on - wvery small scale and frequently. there is no
direcr connectis -with Jocal pharmaceutical industry toc make use

of the results.

Considering thess tacta It may be stated that both formulation
industry and bas'c pharmaceutical reseqrcﬁ are frequently well
established in deveioping countries, sometimes both of a high
gtandard. Surprisingly there is however a gap between these two
activities in trhe fieid of phacmaceuticals. As a rule there are
no existing facilities to carry  out  local production of
pharmaceutical ~hemicais and 2s a conseqﬁence there are no
related industrial research and development activities. Existing

local institurions which carry out basic pharmaceutical gesearch




and which might easily assist in such
a position to transfer the results of

to local industry.

It is exactly the muiti purpose plant
this gap and to give the existing RLD

industrial activities in the tfield of

activities are not even |In

of their own rosearch work

concept that helps to fill
votential an active part in

pharmaceuticals. Scaling up

facilities found there are the connection between industrial

production and basic pharmaceutical research and give an impetus

tfor cooperation to both sides.




3. PURPOSE AND OBJECTIVES OF A MULT] PURPOSE PLANT FOR
PRODUCTION OF PHARMACEUTICAL CHEMICALS

3.1. ESTABLISHING A NEW BRANCH OF PHARMACEUTICAL INDUSTRY

Transter of teahnolagy 1is always very sensitive and risky,
whenever a2 new branch ot industry 1{is concerned. The main aim of
the multl purposse pilant concept is to establish the branch of
chemical synthesis of pharmaceutical chemicals on a broad and
tlexibte basis creating manufacturing facilities and providing a
first set of technologies together with R&D and training
opportunities.

3.2, CREATING KNOW-HOW IN PHARMACEUTICAL CHEMICALS PRODUCTION

One characteristic teature of the multi purpose plant is that
together with the plant =a set of technologies is transferred
which allnws versatile operation of the plant from the beginning
of its operation. Speaking of knaw-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 opérating
multi purpose plant itself. The fact that the plant has also a
considerable R&D and training function will help to establish and

create this new type of k »w~how on a brecad basis.

3.3. CREATING PRODUCTION CAPACITY FOR PRODUCTION OF
PHARMACEUT I CAL. CHEMICALS

Certainly the most obviuous objective of the multi purpose plant
concep; s te c¢reate production capacity for manufacture of
pharmaceutical chemicals. it is a2 specific advantage of the lay
out of a muiti purpose plant that it is as well suited to provide

additional capacity for gmall scale production and R&D within =a




highly develaped pharmaceutica: industry as to be a tirst step
into production aof pharmaceutrizal 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

Congidering all the factors mentioned before, above all
flexibility in production range and capacity, it can be seen that
the multi purpose plant concept 1is an efficient policy tool for
development of tne pharmaceutical industry of the recipient

country.

Any wnew production activity diszurbs the existing market for a
product and as & rule the market will react. Sometimes such a
resatlﬁﬁ mzy even render a proeduction uneconomic e.g. in cases of
the reaction of the market bein: local decrease of product price
or increase of raw material porice. The main adventage of the
multi purpose plant compared to a single line plant is that it is
a tlexiblie productinn facility =zo that the plant is not dependent
on only one product and not even totally dependent on the set of
products transferred at the bezinning of plant operation. It may
be expected that after some tim= of operation a broad production
range can be performed Iin the piant, so that quick answer can be

given to reactions and requirenunts of the local market.

In many countriee the heaith ;are gystem {8 an area of Jirst

priority with a iot of activit.es carried out in the government

sector. Furchase of pharmacsuticals frequently represents a
sengitive system, e.g. in countries with foreign exchange
problems. Local production faciiities will reduce dependence from

the foreign market, by rewvlacing {intermnational purchase by local

production or at least by nroviding opportunity and choice to buy




an intermediate or a raw material instead of the finished

pharmaceutical product whenzver economically advisable.




A, PREREQUISITES FOR SETTING UP A MULTI PURPOSE PILOT PLANT

4.1. TECHNOLOGICAL STANDARD OF THE COUNTRY®S PHARMACEUTICAL
INDUSTRY

The muiti purpose plant concept concerns the basic branch of
pharmaceutical industry which provides raw materials for the
tformuiation industry. Therefore it seems advisable to initiate
such activities only in countries with an existing formulation
industry, which will use the products to be manufactured in the

multi purpose pilant.

Economic operaticon of any plant will depend on a sufficient size
of the potential market. In the case of small countries it seems
advisable to atart multi purpose plant projects rather on a
regional basis jointly with neighbouring countries than try them
on & 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 {3 not supposed to satisfy a major percentage of
the total local demand of pharmaceutical chemicals. The capacity
should be sufficient to ailow economic operation of the plant,
but the main aim of the multi purpose plant concept is to be =a
first step into a new area of pharmaceutical industry and to
create know-how, R&D and training facilities as well as other
follow up activites such as further plants for production of

pharmaceutical chemicals.

Starting materials for productian of pharmaceutical chemicals may
be intermediates, basic chemicale or natural products., While as a
rule existing local manufacture of intermediates wmay not be
expected in developing countries, basic chemicals and natural
products to be used as starting materials may bé frequentiy
available. Such a situvation might create a welcome connection
between local chemical and pharmaceutical industries. A careful
analyesis of the specific local situation with this respecc seems
advisable to make use of local sources to an extent as great as

possible.




4.2, PRODUCTS AND TECHNOLOGIES

4.2.1. CRITERIA FOR CHOICE OF PRODUCTS

The choice of products as well as production technologies to be
applied in a multi purpose piant depend to a large degree upon
several factors which in several cases are correlated to each
othar. In the <iollowing a list is given for the main criteria
which shculd be appiied in setting up a iist of products to be

manufactured:

- Requirement af the country'’'s heaith system

- Requirement of the formuiation industry

- Economy of production

- Avalilability of technologies

Suitability of technoniogies for the multi purpose plant
- Patent situation

- "Technology transfer"-value of the technology

The most important factor for choice ot a product is the factor
of requirement of the country's health system. As a rule this
requirement assessment will result in a iirst and probably too
leng 1ist of products to be manufactured in the muiti purpose

pitant.

Further evaluation should start from this fist and reduce it

according to the parameters given above.

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 and
will appear in each list of products based on the requirement of
the country. Even so it seems advisablé not to consider such
products but to restrict thé use of the multl purpose plant to

products of chemical synthesis, which do not require fermentation




steps. Although there are chemical reaction steps iIn the
aynthesia of most of these products which might be carried out in
a multi purpose plant in principle, a deperdence on the
fermentation intermediate will remain and future back integration

to basic starting materials cannot be carried ocut.

Another group of pharmaceutical chemicais no: to b2 considered
are Jow price products, such as acetylsajicylic acid or
paracetamo! etc.. These products are usually manufactured in bulk
guantities in large scaile industrial processes. With such
compounds it might happen that the raw material price for small
scale production could have about the same price as the end
praduct. Therefore 1t seems diffcult to justifty the transfer of
such compounds within the first set of technologies in a multi

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

A third parameter of elimination which is typical for the multi
purpose plant i3 the factor of low "technology transfer” value.
The production of such compounds would not create significant
"know-how with respect of unit operations or unit reactions. With
respect of the fact that some of such =simple - production
technologies might be economically feasible. however such low
value technologies might be considered as interesting targets for

tirst attempts towards locai know-how developmznt.

4.2.2. CRITERIA FOR CHOICE OF PRODUCTION TECHNOLOGIES

0f course avallliabiiity of a technology is a prerequisite for a
product to be chosen for transter. Usually more than one
producti&n technolioy exiéts for the manufacture of a
pharmaceutical chemical. Alsc degree of sophistication and the
value of such technologles show considerable variations. The
choice of products and technoiogies for a multi purpose plant

depends on several factors, some typical are the following:

As a rule lay out of a multi purpose plant does not allow
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continuos pracesses, such as freguently used in single line

production. Batch tecnnologies are therefore applied.

- The tvpical multi purpose piant technoliogy can be carried
out in atandardized equipment, which can also be used for

manufacture of cther compounds.

- The requirement of a muiti purpose plant is not one but
several technologles. As a rule it is almost impossible to
finance a set of expensive technoiogies, last not least also

because of the limited production capacity ot such a pliant.

- The specific patent situation of the recipient country

has to be considered.

- Concerning the cost of technologies there can be great
variations due to the degree of sophistication of the
specific technology and the market price and lifetime of the
product. At present it may be estimated that an illustrated
minimum price for a typical multi purpose plant technology
wouid be about US$ 3G.000.-- to 40.000.-- per pharﬁaceutical

chemical.
4.3. STARTING MATERIALS
4.4.1. BASIC CHEMICALS
Of course local avallability or baszic chemicalis is an important

factor in plénning a multi purpose pliant, not only because the

choice of production technologies and the econonmic evaluation of

the project will be influenced by thie situation, but also
because a complete lack of local production of basic chemicals
would indicate a situation of low development of chemical

industry in the recipient country. This would make set up and
operation of a multi purpose plant more difficult because ot the

lack of infrastructure.




4.4.2. INTERMEDIATES

Synthesis of pharmaceutical

C

only from basic chemicals bu-*

“"intermediates are available

as the pharmaceutical chemic.

be expected *hat there

intermediates faor pharmacs:

country.

One objective of the multi

flexibility. Thus the quest

useful to replace an imp

intermediate. The answer is
cogts required for intermedt
exchenge. Secondly there i=

consideration of alternati

better choice from the inter

given to back integration
themselves might become in:

industry. .

4.4.3. NATURAL PRODUCTS

In many developing countrie:.

great variety ‘of medicinal
for pharmaceutical purpose
also some research and othe:

however thece are neo facilti:

quantities of pharmaceutics.

natural producte. While ;.
constitute a standard part
“chemicﬁl transformation of

into the concept. The multi

enable local production of ¢

Lo

micals frequently does not start
mnakes uvse of intermediates. These
the intersnational market, such
themselves. As a rule it may not
locai production of specific

a2l chemicals in the recipient

pose pirant concept is to create
might arise whether it might be
»3 end product by an imported
itive, because first of all jower
imports will help to save foreign
-5 increased flexibility, because
1se of the intermediate enables
1onal market. Thirdly an impact is
:ennologies and the intermediates

- =sting products for the chemical

~gpecially in tropic countries, a
vz and natural productse to be used
be found. Frequently there are
mivities in thig tield, ag a rule
to carry out synthesis of larger
shemicals starting from 1isolated
T E extraction itselt does not
the multi purpose plant concept,

~ural products certainly does fit

~wrpose  plant is in a position to

n compounds on a commercial scale,




ft may however not be expested that activities connected with
local naturai products might constitute a significant part of

production in th2 first phnases or & multi purpose plant proiject.

4.4, PLANT SITE AND PRODUCTION FACILITIES

_Although a typical wmultil purpose pilant carriss out pilot plant
and RLD activities, its appearance and prerequi=zi-es are oclearly

those of an industrial plant.

There is significant reguirement for space  ( pruduction
facilities, laboratories, administration, storage rooms, tank
farm, effiuvuent treatment }o energy . electricity, gteam ) and

water ¢ process water, cooling water ».

With respect of the production activities invoiving chemicals
environmental measures ( effluent, exhaust air and chemical waste

treatment ) will be of greazt importance.

Although in every case a muiti purpocge plant will receive a_
- layout that will meet the regquirements of the specific project,
some fligures are given to aillow an impression of the space

requirements of a typizal multi purpose plant.

Total reactor capacity: 30 md

Plant area: 10,000 m2

Production area: 1.000 m2 ( height of production area 9 -
10 m to allow required service floors )

Storage area: 600 m2

Underground Storage: 1.000 mﬁ

Servic Facilities: 500 mz v« adminfietration, laboratories )

Utilities and -

Eff luent treatment: 500 mq

Concerning the plant site {t is recommendable to attach the multi

purpose plant to an exieting formulation unit where feasible. In




this case it may be expectea that scme of the infrastructural
and administrative reguirements are aiready given in advance, so
that investment may be saved. The erection of the multi purpose

piant might provide a good opportunity to upgrade the standard of

the existing plant infrastructure.

With respect to planning and erecting the plant, setting up the
multi purpose plant afs a separate unit in an industrial ares

would even be a preferabie approach.

4.5. EQUIPMENT

The equipment of a muiti 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
varlety of unit operations and unit reactions should be feasible
in the plant that means that careful choice has to be made with
respect to versatility of equipment. Finaily, research and
development activities require reserve capacities and sufficient

analytical 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 1 to a maximum
size of about 3000 |. ¢ Considering the required glass equipment
“the scale of syniﬁesis will ever start from about 1 (B
Appropriate cholce has to be made concerning the materia! of the
equipment, Stee! and enamelied steel reactore are equally
required to allow & broad range of rzaction conditions. The rest
of the equipment - above z1l: centrifuges, dryers, filters,
pumps, condensers, tanks, vesseis, recelvers and balances ~ will

be determined by the choice of processes and reactors.
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4.5.2. EQUIPMENT FOR RESEARCH AND DEVELOPMENT

Egquipment tor research and deveiopment in a multi purpose plant
to a great extent means just leaving reserve capacity in the

rormal 2cuipment ta carry out

(U]

caiing up of new technologies and
fmproving wexisting technologies. Beyond that, equipment for
regearch and development alse w®means that there has to he small
scale <class equipment to carry ou%t reactions in a small
inexpensive scale either for troubie shcoting or for technology
develapment. Since investment required for equipment in this
gacale i3 rather limited special care should be taken with regard

of obtaining a great versatility of unit cperations.

4.5.3. ANALYTICAL EQUIPMENT

It has to be borne in mind that analytical equipment which is
needed for quality control and technology develcpment in a multi
Furpose plant requires considerable investment. Again carefu!
choice has to be made to meet the high standard quality

requirements ot pharmaceutical industry.

4.6, ENViIiRONMENTAL ASPECTS

Environmantal aspects are of increasing importance in chemical

and pharmaceutical industries., As a rule Government regulations

exist or may be expected in near future which will have a
significant influence a8 well! on piant site zs on lay out and
investment,

Ags far as environmental ingtallations are concerned there are

three main areas ot concern: exhaust air, effluents and chemical
waste. '

As far as exhaust air is concerned installation of scrubbers

connected to an efficlient exhaust zsystem will be required.




As far as chemical wastes are concerned installation of an
.incinerator is recommendable or even required, if there is no

general system for removal of chemical waste in the country.

Concerning effluent treatment it is without any doubt necessary
to erect an effluent treatment plant. This plant will certainly
require the greata2st part of the funds used for environmental
measures.

The extent to which investment for environmental purposes is
required will to a great extent depend on Government regulations.
Theretore careful observation of all pertaining legisiature is

required already at an early pianning stage.

4.7. SKILLED MANPOWER

To opevate2 a multi purpose plant there 1is a considerable

requirement for skilled personnei. The following functions are
required: plant director, production manager, finance and
administration manager, R&D and gquality control manager,

mechanical engineer, production supervisors, teéchnicians for R&D

and’ quality control, maintenance technician, electpical
techninisr, chemical operators., laboratory operators, maintenance
person:>

Avatlability of personnei having the required training will
certainiy depend on the gengral educaticnal standard of the

recipient country on the one hand and on the presence of related
industries, such as formulatitn or chemical industries, on the
other h-nd,

Together with planning of a multf purpose plant required training
of personnel should start..it cannot be expexted that all of this
training cvan be carried out locally, Theretore arrangements

should be met to carry out training abroad, if possible in the




facilities of the technolagy suppliers or industrial units of

gsimilar structure.

Considering the variety of functions toe be carried out, the multi
purpose plant {tself at a later stage may become an almost
perfect vergatile training facility to serve the requirements of

local pharmaceutical and chemical industries.

4.8. MANAGEMENT AND PRODUCTION ORGANIZATION

It is obvious that a multi purpose plant such as any

- manufacturing unit requires a management and production
organizatioq. It has however to be pointed out that in the case

“of a multi purpose plant with {ts multiple production lines and

changing production programme rather sophisticated production

organization and flexible management are required.

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

’ pilot plant, there will be considerable casts for running the
plant, which will require & corresponding production ocutput. All
aspects of production, such as financial planning, production

planning, costing and pricing should be carried out, as if the
unit were a purely manufacturing plant, it is recommendable to
set up a production corganization based on the use ot computers,

which has been proven to be a successtul approach in small scale

manufacturing units,

4;9, EXECUTING PARTY

it 1a obvious that the question of "who 18 going to make it" s
of important in every project. Roughly seen depending on the
countsry three different situations are found concerning
pharmaceutical industries: government sector pharmaceutical
ir.dustry, private sector pharmaceutieal industry and a mixed

system in which both types are found, Concerning the
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executing party forf 2 wult!l purpose piant it has to be borne 1in
mind that 1t should be closz:iy related to the iocal formulation
industry. Therefore it seems as & rule advisable that the
executing party to set up the wmuiti purpose piant should be
within the same sector as the formuiation industry which will use

its products.

Aa a matter of fact direct pzrticipation of the local formulation
Industry in such a multi Furpose plant project 1is a desirable

approach.

4.10. INVESTMENT AND ECONOMIC ASPECTS

It is not eagy to give a definite answer concerning investment
required to set up a multi purpose plant. An estimated amount of
Use 1.000.000 might be considered as a minimum investment to have
avajilable all the typical features ot a multi purpose plant at. a
sufficient scale and to be in a position to reach the objectives
of the concept. An optimum size plant with respect - of the
requirements of the presented concept having . considerabtle
production osutput would however rather require an estimated

investment of about US$ 5., 000, OO0,

Return of investment 18 & mosrt important pacameter in  any
production unit. Speaking of the multi purpose plant concept {1t
1a therefore very important to be clear from the beginning that
the typical muiti purpose plant is not mereley a production unit
but carrises several additional functions, such as R&D or training
activities. The extent of dedication of the plant to R&D
activities on the one hand and production activities on the other
hand shouid be clear already in the planning phase. Doing this
the following iimitations shouid be borne in mind:

RLD in & synthetic sczale as presgent in a multi purpose plant 1is
_very expensive. It {s one ot the basic ideas of the concept to

enable such activities by carrying ouvt at least zsome minimum




production activities to finance R&D. Therefore a pure pilot
plant character without any econcmic production activity seems
difficult ta establish and expensive in operation in such a big

scale.

On the other hand there might be 3 posgition to wuse the multi
purpose plant only as a production unit. Although such an
approach would be feasible in principle, the multi purpose plant
should in this case however not be seen simplified as a magic box
that manufaétures economically any choice of pharmaceutical
chemicals in one piant instead of oniy one product as in a single
Iine plant. A required minimum sca:es of economic production will
exclude manufacture of many pharmaceutical chemicals in this

case.

The multi purpose plant as presented in the UNIDD concept
exhibits a layout tc enable both versatile production and R&D. In
the UNIDO approach flexible lay out of the plant will reduce the
economic risk of the decision to manufacture one sgpecifin
product. A decision to get wup A mererly producing multi purpose
plant would require a different approach to the project and a

different layout of the plant,

Bearing these things in mind it becomes clear, why an early

decision {s required already at the stage of planning defiring

the partial dedication of the plant for both R&D and production
activities,




5. UNIDO*S EXPERIENCE IN MULTI PURPOSE FPLANT PRDJECTS

L
Apart from studies there are twc projects which have proceeded
further. One of these projects has resulted already in an
operating plant and the other project is under construction.
S.1. THE CUBA PROJECT
The tirst pro’ect of a multi purpose piant was carried out in
Cuba. The main contractor was an  indian rirm. Technologies and
most part of equipment came rtrom indian sources. The project was

. a case of south-south cooperation. The positive result of this
project iz atso illustrated by the rtact that still now in the
phase of operation ot the plant there is ciose and friendly
cooperation between the Cuban and the Indian partner.

L J
5.2. THE IRAN PROJECT

] R
Another project of a nigh capacity wmuiti purpese plant is at’
present under construction in iran. in this case the main

' econtractor i a Hungarian firm. There 1is a partnership with

Austrian firms in this project so that the project i3 a case of a
south-north (Burope east)-north (Europe centrai) cooperation.

-
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6. UNIDO’S ROLE IN MULT! PURPOSE PLANT PROJECTS

In the present report an sttempt was made to present the UNIDO
multi purpose plant concept with its characteristic 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 specifiec tactors. which have to be considered,

and requiring a high degree of cocordination of activities.

nce in this rieid

ug
T

UNIDO has had the opportunity to gain Rperi
(=]

regarding all aspects of such a project trom basic considerations

"to operation of the plant. UNIDO is read

"~

dy to provide information
and technical assistance in assessment, planning, setting up and
running of such a plant and is also ready to take part in
coordination of such projects and wil!l also provide long term
technical assisgtance. It is the wish of UNIDO to assist
developing countries in making the tirst step into this important

branch of pharmaceutical industry.






