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INTRODUCTION

The past two Consultations on the Pharmaceutical Industry have
recognized that developing countries experience difficulties in obtaining
suitable technology besed on intermediates and/or raw materials direcly
available in the world market or locally produced for the manufacture of most
of the pharmaceutical chemicals.

UNIDO has assisted those countries in the technology transfer through
negotiations and technical assistance programme. In the experience of UNIDO
the deployment of multipurpose plants for the production of pharmaceutijcal
chemicals serves as s good strategy to enter flexible manufacture of a number
of pharmaceutical chemicals, most important for creating facilities, transfer
of technology, research and development, training of manpower and creation of
production capacities.

Based on the above facts and arguments, an attempt has been made to
present in this paper the concept of multipurpose plant for the production of
pharmaceutical chamicals.




THE MULTIPURPOSE PLANT CONCEPT *

1. UNIDO’S ACTIVITES IN THE FIELD OF PRODUCTION OF PHARMACEUTICAL CHEMICALS
~ THE GENESIS OF THE MULTIPURPOSE PLANT CONCEPT

Health care is an important factor in human societies. In this respect
the pharmaceutical industry is one of the most sensitive areas among
industrial activities.

UNIDO has endeavoured to assist developing countries in setting up and
improving their pharsmaceutical industries.

There are three sources of production of drugs, namely extraction and
isolation of compounds from naturally occurring animal and vegetable sources,
by biotechnological methods such as fermentation and by chemical synthesis.
Pharmaceutical industry constitutes the following main subsectors:
pharmaceutical formulation, pharmaceutical chemicals and biologicals. These
subsectors are correlated to each other and it can be said that presently in
most of the countries at least one or more of these activities are carried out.

A more detailed analysis concerning developing countries reveals that
formulation industry has been successfully established ii: many countries
whereas pharmaceutical chemicals industry is developed i’ a limited number of
them.

The situation is rather unsatisfactory because formulation industry is
dependent on the availability of pharmaceutical chemicals. At present in
several countries complete dependence on imports of pharmaceutical chemicais
has restricted the implementation of the national health care programmes.

One of the main reasons for the present situation of limited development
ol pharmaceutical chemicals industry in developing countries is certainly the
dynawmic character of the pharmaceutical industry itself with its rapid
development and change of products. Other reasons include a limited market
size, which does not justify entering intc pharmaceutical chemicals production
by setting up a single line plant, furthermore 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 manufacture of pharmaceutical chemicals in a "multi
purpose piant” has been discussed by UNIDO. In the meantime, apart from policy
guidance approach, UNIDO has started project activities which have resulted in
the erection of one multi purpose pilot plant in Cuba, which is pow in
operation. Another multi purpose plant project in Iran is under construction.
Furthermore, preparatory studies relating to this topic are being carried out
in several other countries which include Brazil, Algeria, Venezuela, Zimbabwa>
and Arab region.

Coatribution of Or. C. Noe, Technical University Vienna, Austria,
towards the preparation of this document is acknowledged.
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Based on its experience UNIDO worked out a comprehensive multi 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 order to match
the dynamic features of the pharmaceutical industry. The multipurpose plant
would help both in development of R&D and production capabilities taking into
account the market size, technoloy and intermediates availability problems
and sanpower development.

2. CHARACTERISTIC FEATURES OF A MULTI 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 bz a production unit for
pharmaceutical chemicals, but it represents rather a concept exhibiting some
typical features for establ:shing local production of pharmaceutical chemicals
in developing countries which plan to enter manufacture of active ingredients.
The main characteristic features of the multi purpose plant concept are
presented in this chapter.

2.1 PRODUCTION RANGE AND FLEXIBILITY

As the name indicates, the most obvious feature of a multi purpose plant
is the fact that not one but several pharmaceutical chemicals can be
manufactured by chewmical synthesis in one plant.

The equipment of a multi purpose plant is chosen in a manner which
allows production of a variety of different synthetic pharmaceuticai 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 pha:maceuticals which are obtained by fermentation
processes are not included in the multi purpose plant product range.:

2.2 CAPACITY AND SCALING-UP OF PRODUCTION

There are variations from product to product as regard the scale in
which industrial production cf pharmaceutical chemicals is economical. The
scale in which production takes place in a multi purpose plant is however more
or less 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 plant to
produce one specific pharmaceutical chemical is rather limited. With respect
to the fact that not one but several products are to be manufactured in the
same plant, a production scale which is too big would create too many
additional requirements concerning lay out, equipsment and production
organization.

For this reason it is fcreseen to limit the maximum reactor size to
1 83 in the case of smaller multi purpose plants primarily geared to research
and development activities and to a size of 3 »3 for bigger multi purpose
plants having more emphasis on production activities.

This limited scale of production is to be considered, when choice of
products and technologies for their production is made.




2.3 ADJUSTED SET OF TECHNOLOGIES

A set of technologies for the production of pharmaceutical chemirals
according to the requirements of the recipient country is avzilable together
with the installation facilities for a multi purpose plant. Choice of
technologies and plant lay out are adjusted to each other to secure envisaged
production output from the beginning of operation of the plant.

Technologies for the production of other pharmaceutical chemicals which
may be either purchased or developed in the plant could be introduced.

2.4 TRAINING FACILITIES

The multi purpose plant concept with its mix of production and RLD
activities provides an ideal opportunity for local training in the field of
pharmaceutical chemical synthesis. Besides the training facilities in
production, the plant serves to impart training in the areas of plant
operation, admirnistration, quality control and quality assurance.

2.5 DEVELOPMENT ACTIVITIES WITE SCALING UP AND BACKWARD INTEGRATION OF
TECHNOLOGIES

It is often assumed that research in the field of pharmaceutical
chemistry is consistent with development of new pharsaceutical chemicals. is a
matter of fact this type of research is not foreseeen within the multi purpose
plant concept.

So far as a multi purpose plant is concerned, the development activities
mean first of all developing know-how and capability to carrv out synthes:s
reactions on an industrial scale. These activities wil! first of all resul® in
achieving the capability to scale up reaction processes from laboratory scale
to the production scalc or at leas! to a scale which allows transfer to single
line production.

Therefore, the lay out of the equipmen: nf a sulti purpose plant will
comprise units in a suitable series of different production scales tn allow
scaling-up of reactions to required levels. This is most important with
respect to transfer and development of technologies.

Adaption of production technologies according to the specific situatior
in the country concerning raw meterials, other chemicals, climate or other
fartors constitute another important factor in R&D in a multi purpose plant.

Within this aspect the so-called backward integration of technologies is
of great importance, which means that approved production processes which
start from a later step intermediate are expanded in such a way that
production starts from 8 more basic raw material.

The impact of RAD activities may be summarized as follows:

Direct R&D activities: Process development for large scale production
Process improvement in connection with trouble shonting
Scaling up
Backward integration of technologies
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Indirect RAD activities: Development or new technologies for known
pharmaceutical chemicals
Development nf new pharmaceutical chemicals
Synthetic transformation of selected naturai
products to be used as pharmaceutical chemicals
Unpredictable impact

It may be expected that a well planned multi purpose plant project will
successfully fulfill the direct RRD activities. The degree to which it will
promote indirect RAD activities will certainly depend on the scientific and
industrial standard of the recipient country.

2.6 LINGAGE TO DOMESTIC FORMULATION INDUSTRY AND RESEARCH INSTITUTIONS

A multi purpose plant should not only be linked to domestic formulation
or to pharmaceutical research institutions, but it should in fact aim to be ir
itself the link between domestic formulation industry and research
institutions.

In con‘rast to the situation concerning production of pharmaceutical
chemicals, well deveioped formulation industry may invariably be found in
developing countries. It is obvious that the linkage to such domestic
formulation industry is of great importance, because the output of the multi
purpose plant will be the raw materials for formulation industry. Therefore.
it seems advisable to integrate formulation industry at an early stage into
the planning of the product mix to be manufactured in the multi purpose plant.
An even more promising approach is to set up the multi purpose plant within
the frame of an existing pharmaceutical formulation organization.

As a matter of fact, basic pharmaceutical research is carried out in
some developing countries. This research is mainly at university level and it
usually aims at development of new chemical compounds wit: potential
therapeutic activity. It is carried out on a small scale and frequently there
is no direct crnnection with local pharmaceutical industry to make use of the
results.

Considering these facts it may be stated that both formulation industry
and basic pharmaceutical research are often reasonably established in som:
developing countries, sometimes both of a high standard. Unfortunately there
is a gap between these two activities in the field of pharmaceutical
chemicals. There are no facilities to carry out local production of
pharmaceutical chemicals and as a consequence, there are no relasted industrial
research and development activities. Existing local institutions which carry
out basic pharmasceutical research and which might =asily assist in such
activities are not even in a position to transfer the results of their own
research work to local industry.

It is exactly the sulti purpose pilot 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 found there
are the connection between industrial production and basic pharmaceutiral
research and give an impetus for cooperation to both side.
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3. PURPOSE AND OBJECTIVES OF A MULTI PURPOSE PLANT

3.1 ESTABLISHING PHARMACEUTICAL CHEMICAL SYNTHESIS INDUSTRY AND NEW
PRODUCTION CAPACITIES FOR PHARMACEUTICAL CHEMICALS

Transfer of technology is a sensitive issue. The main 2im of the multi
purpose plant is to establish facilities for the chemical synthes:s of
pharmaceutical chemicals on a2 broad and flexible basis and providing a set of
technologies together with RLD and training opportunities.

The obvious objective of the multi purpose plant is to create producticxn
capacity for manufacture of pharmaceuti-al chemicals. One of the features of
the lay out of a multi purpose plant is to provide additional caparity for
smal] scale production and R&D as to be a first step for production of
pharmaceutical chemicals in the recipient country. Therefore, the plant itself
will constitute a useful unit at any of the stages of development of local
production of pharmaceutical chemicals.

3.2 CREATING TECHNOLOGICAL CAPABILITY FOR RLD IN PHARMACEUTICALS

One characteristic feature of the m:lti purpose plant is that a s=t of
technologies i1s transferred which allows versatile operation of the plant from
the beginning of its operation. Speaking of know-how there is in the first
instance the know-how which is transferred together with these production
technologies. Second, there is the know-how potential resulting from
experience in the operation of a wulti purpose plant. The fact that the plant
has also a considerable RAD and training function will help in creation of
this new type of know-how on a broad basis.

3.3 A POLITY TOOl FOR DPEVELOPMENT OF INTIGENOUS PHARMACEUTICAL INDUSTRY WITH
FLEXIBILITY IN PRODUCTION CAPABILITIES

Considering all the factors mentioned earlier, it can be seen tha* the
multi purpose plant concept is an effirient policy tool for development of th:
pharmaceutical industry of the recipient country.

Any new production activity will influence the existing marke: ¢- 2
certuln degree. Sometimes the market forces smay render new production
uneconomic e.g. in cases of the reaction of the market being local decrease in
product price or increase in raw material price. The advantage of the multi
purpose plant compared to a single line plant is thst 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 transferred at the beginning
of plant operation. It may be expected that after some time of operation a
broad production range can be established in the plant, so that quick response
can be given to reactions and requirements of the local market.
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In many countries the health care system is an area of first prioritv
with a lot of activities carried out in the govermment sector. Purchase of
pharmaceuticals is often problematic, e.g. in countries with scarce foreign
exchange resources. Local production facilities will reduce dependence =r:
imports, by replacing international purchase by local production or at leas*
by providing opportunity to buy an intermediate or a raw material instead of
the finished pharmaceutical product whenever economically advisable.

4. PREREQUISITES FOR SETTING UP A MULTI PURPOSE PILOT PLANT
4.1 TECHNOLOGICAL LEVEL OF THE COUNTRY'S PRAAMACEUTICAL INDUSTRY

The multi purpose plant concept comcerns the basic branch of
pharmaceutical industry which provides raw materials for the formulation
industry. Therefore it seers 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 plant.

Economic operstion of any plant will depend on a sufficient size or the
rotential market. In the case of small countries it seems advisable tc start
multi purpose plant projects rather on a regional basis jointly with
neighbouring countries than try them on a too limited scale. In any cas+ 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 mejor percentage
of the total local demand of pharmaceutical chemicals. The capacity should be
sufficient to allow 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 activities such as further plants for production of
pharmac~utical chemicals.

Starting materials for production of pharmaceutical chemicals may bLe
intermediates, basic chemicals 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 creats a weicome
connection between local chemical and pharmaceutical industries. A careful
analyvsis of the specific local situation in this respect seems advisable to
make use of local sources to as great extent 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 pi.-* depend to a large degree upon several factors which
in several cases are correlated to each other. The following are the main
criteria which should be applied in drawing up a list of products to be
manufactured:
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- Requirement of the country’s health system

- Requirements of the formulation industry

- Econoay of production

- Availability of technologies

- Suitability of technologies for the multi purpose plant
- Patent situation

- "Technology transfer"-value of the technology

The most important factor for choice of a product is the factor of
requiremer.t of the country’s health system. As & rule the assessment of this
requirement will result in a first and probably too long a list of products tc
be manufactured in the multi purpose plant.

Further evaluation should start from this list and reduce it according
to the parameters given above.

Some specific parammeters specifically applicable to the multi purpose
plant concept are the following:

A large number of pharmaceutical chemicals obtained from fermentation
processes are of impo: tance for the health systems of all countries and will
appear in each list . products based on the requirement of the country. Even
so it seems advisable not to consider such products but to restrict the use of
the multi purpose plant to products of chemical synthesis, which do not
require fermentation steps. Although there are chemical reaction steps in the
synthesis of most of these products which might be carried out in a multi
purpose plant in principle, a dependence on the fermentation intermediate will
remain and future backward integration to basic starting materials cannot be
carriad out.

Another group of pharmaceutical chemicals not to be considered for
manufacture in a muiti purpose plant are low price products, such as
acetyvlsalicylic acid or paracetamol etc. These products are usually
manufactured in bulk quantities in large scale 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 product. Therefore it
seens difficult to justify the transfer of such compounds within the firs?! set
of technologies in a multi purpose plant, unless it is required by a spec’iic
situation.

A third parameter of elimination which is typical for the multi purpose
plant is 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 to the fact that some of such
simple production technologies might be economically feasible, however such
Jow value technologies might be considered as interesting targets for first
attempts towards local know-how develcpment.

4.2.2 CRITERIA FOR CHOICE OF PRODUCTION TECHNOLOGIES
The availability of a technology is prerequisite for a product to be

chosen for transfer. Usually more than one production technology exists for
the manufacture of a pharmaceutiral chemical. Also degree of sophistication




and the value of such technologies show considerable variations. The choice of
products and technologies for a multi purpose plant depends on several
factors, some typical are the fcllowing:

-~ As a rule lay out of a multi purpose plant does not allow continuous
processes, such as frequently used in single line production. Batch
technologies are therefore applied.

- The typical multi purpose plant technology can be carried out in
standardized equipment, which can also be used for manufacture of other
compounds .

- The requirement of a multi purpose plant is not one but several
technologies. As & rule it is not economical to finance a set of
expensive technologies, also because of the limited production capacity
of such a plant.

- The specific patent situation of the recipient country has tc 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 illustrative minimum price for a typical multi purpose plant
technology would be about US$ 30,000.- to 40,000.- per pharmaceutical
chemical.

4.2 STARTING MATERIALS
4.4.1 BASIC CHEMICALS

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 onlw
because the choice of production technologies and the economic evaluation of
the project will be influenced by this situation, but also backward
integration and the easy flow of material inputs will help to sustain an
uninterrupted production cycle. On the other hand, a complete lack of local
production of basic chemicals would render the setting up and operation of a
multi purpose plant more difficult.

4.4.2 INTERMEDIATES

Synthesis of pharmaceutical chemicals frequently does not start only
from basic chemicals but makes use of intermedistes. These intermedistes are
available from the international market, same way as the pharmaceutical
chemicals. As 8 rule it may not be expected that there is local production of
specific intermediates for pharmaceutical chemicals in the recipient country.

One objective of the multi purpose plant concept is to create
flexibility in local production capacities to meet a specific and well defined
demand when it arises. Thus the question might arise whether it might be
useful to replace an imported end product by an imported intermediate. The
answer is positive, because first of all lower costs required for intermediate




imports will help to save foreign exchange. Secondly, international market
provides more flexibility in acquiring alternative sources of most
intermediate products which could also serve for alternative users. Thirdlv an
impact is given to back integration of technologies and the intermediates
themselves might become interesting products for the local chemical industry
to produce.

4.4.3 NATURAL PRODUCTS

In many developing countries, especially in tropical countries, a great
variety of medicinal plants to be used for the production of pharmaceutical
chemicals may be found. Frequently there are also some research and other
sctivities in this field, as a rule however there are no facilities to carry
out synthesis of larger quantities nf pharmaceutical chemicals starting from
isolated natural products. While plant extraction itself does not constitute a
standard part of the multi purpose plant concept, chemical transformation of
natura] products certainly does fit into the concept. The multi purpose plant
is in a position t» enable local production of such compounds on a commercial
scale. It may however not be expected that activities connected with local
natural products might constitute a significant part of production in the
first phase of a multi purpose plant project.

4.4 PLANT SITE AND PRODUCTION FACILITIES

Although a typical multi purpose plant carries out piiot 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 farm, effluent treatment , energy
‘electricity, steam’ and water (process water, cooling water:.

With regard to the production activities involving chemicals
environmental measures (effluent, exhaust air and chemical waste treatment'
will be of great importance.

Although in every case multi purpose plant will have a layout that will
meet the requirements of the specific project, however, some indicative
figures of the space requirements of a typical multi purpose plant are given:

Total reactor capacity: 30 =

Plant ares: 10.000 »2

Production area: 1.000 =2 (height of production area 9-10 m to
allow required service floors)

Storage area: 600

Underground storage: 1.000 w2

Service facilities: 500 »° (administration, laboratories)

Utilities and

effluent treatment: 500 »?

Concerning the plant site it is recommendable to make the multi purpose
plant adjacent to an existing formulation unit wherever feasible. In this case
it may be expected that some of the infrastructural and administrative
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requirements are aiready given in advance, so that investment may be savecd.
The erection of the multi purpose plant 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 as & separate unit in an industrial area would even be a
preferable approach.

4.5 EQUIPMENT

The equipment of a multi purpose plant is determined by several
characteristic features. Firstly, scaling up facilities must be given that
means that the layout of the plant has 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 means that careful choice has
to be made with respect to versatility of equipment. Finally, research and
development activities require reserve capacities and sufficient analvtical

equipment.
4.5.1 EQUIPMENT FOR SYNTHESIS

The typical layvout of the equipment for chemical synthesis in a mult:
purpose plant will comprise reactors from a size of 100 L to a maximum size of
about 3000 L /considering the required glass equipment the scale of synthesis
will even start from 1 1. Appropriate choice has to be made concerning the
material of the equipment. Steel and enawelled steel reactors are equally
required to allow a broad range of reaction conditions. The rest of the
equipment - above all: centrifuges, dryers, filters, pumps, condensers, tanks,
vessels, receivers and balances - will be determined by the choice of
processes and reactors.

4.5.2 EQUIPMENT FOR DEVELOPMEXT

Equipment for research and developwent in a multi purpose plant to a
great extent means just leaving reserve capacity in the normal equipment to
carry out scaling up of new technologies and improving existing technologies.
Beyond that, equipment for research and development also means that there has
to be small scale glass equipment to carry out reactions in a small
inexpensive scale 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 to obtaining a great versatility of
unit operations.

4.5.3 ANALYTICAL EQUIPMENT

It has to be borne in mind th#t analytical instrumentatic.. needed for
quality control and technology development in a multi purpose plant requires
considerable investment. Again careful choice has to be made to meet the high
standard quality requirements of pharmaceutical industry.

4.6 ENVIRONMENTAL ASPECTS

Environmental aspects are of iucreasing importance in chemica® and
pharmaceutical industries. At times, Government regulations exist or may le




-1 -

expected in the near futwre which will have a sigunificant influence as well on
plant site as oo lay out and {nvestment.

So far as environmental aspects of installation are concerned there are
three main areas of concern: exhaust air, effluents and chemical waste.

As far as exhaust air is concerned installation of scrubbers connected
to an efficient exhaust system will be required.

To deal with chemical wastes, installation of an incinerator is
recommended or it is a must, 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 effiuent treatment plant. This plant will certainly require the greatest
part of the funds used for environment control measures.

The extent to which investment for environmental purposes is required
will to a great degree depend on Government regulations on this aspect.
Therefore careful observation of all pertaining legislature is required at an
early planning stage.

4.7 SKILLED MANPOWER

To operate a multi purpose plant there is a considerable requirement of
skilled personnel for the following functions: plant director, production
manager, finance and administration manager, R&D and quality control msanager,
mechanical engineer, production supervisors, technicians for R&D and quality
contrcl, maintenance technician, elertrical technician, chemical operators,
laboratory operators, saintenance personnel etc.

Availability of personnel having the required trairning will certainly
depend on the general educational standard of the recipient country on the one
hand and on the presence of related industries, such as formulation or
chemical industries, on the other hand.

Together with planning of a multi purpose plant required training of
personnel shouid start. It cannot be expected that al) of this training can be
carried out locally. Tierefore arrangements should be made to carry out
training abroad, if possible in the facilities of the technology suppliers or
industrial units of similar nature.

Considering the variety 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 of local pharmaceutical and
chemical industries.

4.8 MANAGEMENT AND PRODUCTION ORGANIZATION

It is obvious that a multi purpose plant such as any sanufacturing unit
requires a management and production organization. It has however to be
pointed out that in the case of a multi purpose plant with its multiple
production lines and changing production programme rather sophisticate:?
production organization and flexible management are required.
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Although the multi purpose plant may be considered to be only a pilot
plant, there will be considerable costs for running the plant, which will
require a corresponding production output. All aspects of production, such as
financial planning, production planning, costing and pricing should be ca:::ied
out, as i1 the unit were a purely nanufacturing plant. Adequate quality
assurance facilities should also pe planned. It is recommendable to se: uj 3
production organizstion based on the use of computers, which has been proven
to be a successful approach in small scale manufacturing units.

4.9 EXECUTING PARTY

It is obvious that the question of "who is going to make it” is of
importance in every project. Depending on the country invariably three
different situations are found concerning pharmaceutical industries:
government sector pharsaceutical industry, private sector pharmaceutical
industry and a mixed system in which both types are found. Concerning the
executing party for a multi purpose plant it has to be borne in mind that it
should be closely related to the local formulation industry. Therefore it
seems as a rule advisable that the executing party to set up the multi purpose
plant should be within the same sector as the formulation industry which will
use its products.

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

4.10 INVESTMENT REQUIREMENTS

t is not easy ton give a definite answer concerning investment required
to set up a multi purpose piant. An estimated amount of US$ 1.000.000
71 million® 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 bLe
in a position to reach the objectives of the concept. An optimum size plan!
with respect to the requirements of the presented concept having relativels
larger production output would however require an estimated investment of
about US$ 5.000.000 (5 million}.

The return on investment is the most important parameter 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
plan’ is not merely a production unit but carries several additional
functions, such as R&D or training activities. The extent of dedication of the
plant to RD activities on the one hand and production activities on the other
hand should be clear already in the planning phase, While doing this the
following limitations should be borne in mind:

R.D in a production by synthesis process as present in a wmulti purpose
plant is very expensive. It is one of the basic ideas behind this. However,
some minisum production activities are required to finance R&D. Therefore a
pure pilot plant charscter without any economic production activity seeass
difficult to establish and an expensive opersticn in such a big scale.

On the other hand, there might be a position to usel the multi purpose
plant only as a production unit. Although such an approach would be feasible
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in principle, the multi purpose plant should in this case however not be seer
simplified as a magic box that manufactures econorically any choice of
pharnaceutical chemicals in one plant ‘nstead of only one product as in a
single line plant. A required minimum scale of economic production will
exclude manufacture of many pharmacevtical chemicals in this case.

The multi purpose plant as presented in the 'NIDO concept exhibits a
layout to enable both versatile production and R&D. In the UNIDO approach
flexible layout of the plant will reduce the economic risk of the decision to
menufacture one specific product. A decision to set up a merely production
msulti purpose plant would require a different approach to the project and a
different layout of the plant.

Bearing these factors in mind it becomes clear why an early decision is
already required at the stage of planning and in defining the partial
dedication of the plant for both R&D and production activities.

L7 UNIDO’S EXPERIENCE IN MULTI PURPOSE PLANT PROJECTS

Apart from studies carried out by UNIDO to suppart the multi purpose
plant concept, there are two projects which have proceeded further. One of
these projects has resulted already in an operating plant in Cuba and the
other project is under construction in Iran. These projects reflect the
outcome of both South-South and North-South cooperation.

5.1 THE CUBA PROJECT

Multipurpose pilot plant project has been implemented v UNIDC in Cuba.
The pilot plant was commissioned and trial operaticns commenced in 1980, Th-
contractor for the project is an Indian firm, which supplied equipment for
process, utilities and laboratory. The contractor also supplied the know-luo:.
and technologies for 15 pharmaceutical chemicals. Based on the basic
engineering prepared by the contractor, the Cuban counterpart worked out th.
detailed engineering. Two groups of Cuban tcchnical personnel were trained irn
India in the fields of production, quality control, maintenance and
engineering design. The technological processes for the production of 15
pharmaceutical chemicals were demonstrated to them with stipulated
efficiencies and quality during their training. Installation materials were
procured from India. Equipment such as storage tanks were fabricsted in Cuba.
Civil works and the installation of equipment were carried out by the Cuban
counterpart based on the design approved by the contractor. Final
installation, testing and commissioning were done under the supervision of the
contractor.

The pilot plant has an annual production capacity of 242 tons of 15
pharmaceutical chemicals conforming to pharmacopoeisl standards.

The pilot plant will facilitate the development and introduction of new
technological processes and production techniques which will promote the
growth and development of ‘he indigenous pharmaceutical industry. The project
is an example of South-South cooperation.
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The products will be utilized by the Cuban pharmaceutical formulation
industry. There is a potential for exports as well. The pilot plant provides
facilities for training of personnel from the sub-region.

5.2 THE IRAN PROJECT

Another multi purpose pilot project is being implemented by UNIDO in the
Islamic Republic of Iran. The contractor for this project is & Hungarian firm
with subcontractors from Austrian firms which supply equipment for process,
utilities and laboratory. The contractor also provides know-how and
technologies for 13 pharmaceutical chemicals, basic and detailed engineering
for process and utilities. Based on the layout prepared by the contractor, the-
Iranian counterpart will prepare detailed civil engineering drawings and wili
carry out civil work<. Iranian technical personnel will be trained in Hungary
and Austria in the fields of production, quality control, maintenance,
engineering design and research and deveiopment. The pilot plant has an annua.
production capacit; of 70 tons for 13 pharmaceutical chemicals of
pharmacopoeial standard. A special feature of the pilot plant is the reserve
capacity provided for Research and Development work. The pilot plant is
located adjacent to a pharmaceutical formulation plant, which will use the
products.

The pilo* plant will facilitate the development and introduction of new
technologies and production techniques, which will promote the growth and
development of Iranian pharmaceutical industry which is well established 1n
the formulation area.

This pilot plant 1s a tvpicz: case of South-North cooperation.
5.3 ROLE IN MULTI PURPOSE PLAXT PROJECTS

In the present report an attempt was made to present the LEIDO muita
purpose plant concept with its characteristic features, 1ts purpose and
objectives and the requirements to establish such a plant. I{ may be seen from
this paper that a project to set up such a mult: purpose pilot plant 1s a
multi facet project containing many specific factors, which have to be
considered, and requiring a high degree of coordination of activities.

UNIDO has expertise in this field regarding all aspects of such a
project from basic considerations to operation of the plant. UNIDO is thus 1in
a position to provide information and technical assistance in assessment,
planning, 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
assistance. It is UNIDO’s mandate to assist developing countries in taking
this important step towards the development of their pharmsceutical industry
with the view of improving the R&D as well as local production capabilities in
this field.






