G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/




o

25
&}

= e
= 4z

25 [t |

|
=




-
2‘ <15t
—

- - p——
LIOETED

-~

T¥IZC/ICI.EIs
-“as - -~
e MOT et JanIAry FCu
UNITED JATICNS INTULTRIAL -

DEVELCFMENT CRGANIZATICH ZNGLISE

(_,/

\ PROGRAMME OF PHARMACEUTICAL ACTIVITY

FOR THE QUINCUENJIUM 1980/85% . |
.__//‘

‘o
d

vared by

A. Tcheknavorian-~Asenbauer
Chief
Pharmaceutical Industries Unit
Chemical Industries Section
Industrial Overaticns Divisicn

Submitted for consideration by zoveraments
for special donaticn to UFIDQ %cr
implementation of »rojects

% ™isg dccument has Deen reproduced wistacus formal adicing,

8c-3Cel:




CONTENTS

1. General Background

2, Social

3. Trade and economics

4. TUNIDO Policies and Strategy

5. Project proposals for implementation by UNIDOC

6. Technical co-operation amongst developing
countries (TCDC)

7. Co—operction with develcped countries
8. Organizationsal support in UNIDO

9. ' Summary and conclusions

ANNEXURES

Annex I - Cost of unit for formulation and
packaging

Anmex II - Cost of unit for infusions and
injectables

Annex IIT - Cost of multipurpose plant

Annex IV(a) - Cost of expansion of existing
unit for production of extracts
from medicinal plants

Annex IV(b) - Cost of multipurpose plant for
medicinal plants

Annex V - Project document for Pharmazeutical

Industry Development Centre

Page Yo.

\n

O W O o

i2

38

4l

43

45




1. GCENERAL BACKGROUND

The pharmaceutical industry is one of the most imporiant industries
which had a phenomenal growth during the last 30 years, as a result of
which significant achievements in social welfare could be registered in
developed countries and some of the developing countries. The total world
production of pharmaceuticals in 1977 was around US$ 48 billion out of
which about 68% was accounted for by developed countries, 20% by centrally
planned economies and 124 by developing countries. The share of 12% of
developing countries is almost all in formulation and packaging and not
in chemical based industries; it is concentrated only in a few of the

developing countries.

The annuai rate of growth in this industry has been about 10%.
Given the present distribution of world output and relatively small
differences in performance between developed and developing countries, it
is highly unlikely that the 25% reallocation of productioa called for in
“*he Lima Declaration will be achieved. In order to attain the Lima
target, the developing countries have to grow at about twice the reie of
the developed world over the entire period to achieve a 25 share by ihe

end of the century.

An important element in a programme of health care is the
availability of suitable drugs for prevention as well as curative medicine.
In addition the Alma Ata declaration calls for 'Primary Health for
Everybody by year 2000'. If this slcgan is to be translzted.into action,
the availability of drugs to support the health programmes has to be

ensured.

In meny developing countries, pharmaceutical products are either
not available in appropriate quantities or quality or their costa are
excaissively high. For developing countries as a whole, ik~ expenditure
on pharmaceuiiczls accounts for almost half of the total expenditure on
health care; that is almost tbhree times the proporiion found in many
developed countries. Even so, the total amount available for health care
in developing countries 13 very limited and it represents only 2 of *he
GCross Natioral Product (GNP) and between 304 - 60% of this expenditure is on
pharmaceuticals. In comparison, the developed countries' health care
budget represcnts 6% - 8% of thair GNP from which 15% - 20% is spent on
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pharmaceuticals. Hence a more rational way of supplying pharmaceuticals
has to be planned to cope with the actual demand. In this connection,

the first step would be the establishment of National Pharmaceutical
Industry, which will operate in the interests of the country and will
produce drugs necessary. Apart from resulting in positive economic

benefit in saving about 40% of foreign exchange through simple formulations
of drugs, this will cr;ate infrastructure for further industrial growth

and development of skills.

UNIDO has therefore developed policies and Qtraxegies tar the
dsvelopment of pharmaceutical isdustry in the developing countries as a
resuli of which there has been a rhenomenal growth in UNIDO activities in
this sector. For example, there was only one project of the value of
US$ 90,000 during 1974, whereas there are 50 active projects during 1979
and projects under implementation are mainly l;rga ones with a total value
of US$ 4 million.

This could be easily enlarged based 2n the program.es and strategy
already aeveloped, should the financial resources be available. Due io
the limitation of funds many programmes cannot b. implemented. Provision,
therefore, of additional funds is the only way of implementing the prcjects
designed by UNIDO.

2. SCCIAL

Besides the benefits to the industrialisation process which the
development of ths charmsceutical industry will bring, there are quite
distinct social benefits which an indigenously based production programme
may offer. A rsalatively iadependent drug industry will give the
developing countries more freedom .o form health care policies and to
ensure 'Primary Health for Bveryone' by the turn of the century as envisaged.
Such a programme can only be effective if the tools of implementation are
available. One of the major tools for the success of primary healih 1is
the availability of ~dequate quantity cf drugs of the requirecd quality.
Therefore the pharmaceutical industry provides products which are essential

to the immediate welfars of the population (and which cannot be revlacnd




by other products) and the industry 1s vital for the provisioa of health
care and effecting long term improvement of standards of living. A healthy
population is an essential pre-requisite for achievirg the desired progress

in developing countiries.

3. TRADE AND ECONOMICS

The developing world having only 12% of the share of world production
is heavily dependent nn imports of these products from the international
market. The development of social health programmes in developing countries
will naturally mean an increase in imports. This statement is better

illustrated by studying the world trade in this industry.

#*The total exports of developed market economies are 92.3% while
the corresponding figure for developing countries is 6.¥6. The latter is
mostly based on the export of plants used for medicinal purposes. As compared
to the world production, the developing countries imported 51.8% compared
to 11.7% for developed countries and 20.7% for Southern European countries.

4. UNIDO POLICIES AND STRATEGY

The establishment (. a pharmaceutical industry is not a simple %‘ask
since this industry is based on sophisticated technigques and calls for
suﬁstantial inveatment. To assist the developing countries establish this
industry, USIDO has elaborated a range of policies for the developing
countries such as a drug policy, production volicy, basic principles for
transfer of technology, strategy on rep acement of chemical raw materials
by natural raw materials such as medicinal plant extracts and multipurpose
plant for the production of several druga of small volume. The development
and promotion of pharmaceutical industiry in developing countries is with
the objective of becoming self-sufficient in the essential drugs required
by the Governments for their health programmes. EHowevsr, self-gufficiency
at the national level is not always feasible due to the market and
infrastructure. In view of this, UNIDC has Jeveloped strategy io attain

self-gufficiency at sub-regional and regional levelg. Due tc the different

*  Source: United Nations Year Book o7 International Trade Statistics.




levels of development obtained in the developing countries, pharmaceutical
industry has to be planned in a phased manner starting from siaple
formulation and packaging and progresning towards backward integration

to chemical synthesis from intermediates and raw materials.

In the absence of co-operation and co-ordination between developing

countries in the development of pharmaceutical industry, many developing

.countries in differeni regions are producing'the same drug in limited

quantities with the result that .o exchange of finished product or raw
material is possible and very often one comes across abuse of the market,
as well ag lack of basis for co-operation leading to increase in the cost
of drugs. In view of this, the main strategy of UNIDO has been :he
development of pharmaceutical industry in a complementary and co-ordinated
manner to avoid unhealthyconpetit_on between neighbouring countries as
well as to aske it possible to reach self-sufficiency in sub-regional

and regional levels, as merntioned above.

Another objective and strategy of UNIDO is to assist developing
countries im the creation of research and development which is a basis
for futurs expansicn of this industry. Por this purpose regional centres
have been developed of which details are given on the Pharmaceutical
Centres in latter pages. All the strategies of USIDO for the ievelopment
of pharmaceutical industry in developing countries are based on technical
so-operation between develcping couniries as well as developing and
developed countries.The latier ig in particular of special importancs
for transfer of technology, training and designing. UNIDO'3 efforts will
always be to find dialogue for reinforcing these co-operations.

Based on the above strategies UNIDC has developed and implemented
projects in this special fieli in quite a numbar of the developing
~ountries¢ Jowever the needs are far larger compared to the limited re-
sources available wit"in United Nations system, including UNIDO. Therefore
it is important for UNIDO to receive additional contributions from
Goverrments for financing pharmaceutical projects in the interest of

developing countriss ana mankind.
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Project proposals suggested by UNIDO for implementation by

sources other than {nited Nations could b= divided as follows :

I. Formulatior and packaging of drugs (tablets, capsules,
injectibles and oral rehydration salts)

II. Production of bulk drugs starting from intermediates/
raw materials and mmltipurpose plant

III. Drugs based on medicinal plants and other natural
Tesources

Iv. Pharmaceutical Development Centres (regional and
sub-regional).

I. Formulation and packaging of drugs (tablets, capsules,
injectibles and oral rehydration salts)

This activity can start mostly in all developing countries basged
on established list of essential drugs. Those countries which are in the
primary stage in this industry could ente~ by formulatioa and packaging
of tablets, capsulez and syrups. The detailed list of equipment for such
activity, the design and layout, as well as cost are givanm in Annex I.
Total cost for formulation and packaging for one u~it in one country
amounts tn US$ 1.5 million.

Countries which are on UNIDO list for establishment of such
primary pharmaceuticsl industry are :

Africa indan#*, Chad*, Uganda*, Gambia, Botswana,
Burundi and Rwanda*, Upper Volta*, Niger and Cameroon.

Agia -Afghanistan*, Bhutan, Bangladesh, Nepal*,
Sri Lanka, Vietnam, Peoples Republic of Yemen*,
Democratic Republic of Yemen.

Latin America Dominican Republic, 21 Salvador, Haiti®,
Honduras and Nicaragua.

The nexi step will be the expansion of fo-mulation and packaging
of tablets activity towards injectibles for which a detailed list of

equipment, axperts and training 1s given in Anrex II,

* UNIDO has carried o:t feasibility studies on country level., The
remaining countrie. arc covered throagh regional studies, sspecially
the recent ones in co-operation with WHC and UNCTAD.

Project No. INT/009/A/01/99.
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Total cost for in-yectables for one unit in one count amounts to JS$1.2 mill:ion.
M Ty

As this activitly will be accommodated in the alreadj constructed building,
therefore no additionai cost of building is regquired for those oharmaceuticsl
units where such oroduction activitv has been foregeen. If not, an additional

amount of US$ -J0,000 is required for the buildinsg.

II. Production of bulk drugs sta-ting from intermediates/raw materials
and multipurpose plant

As the production of drugs for intermediates and raw materials is
more sophis‘icated technologically, and requires large cavacities to
justify investments which are not always available in deuveloping countries,
UNIDO has developed the concept of multipurpose plant which makes it
possible to produce a group of drugs in the same unit for small individual
drug capacity. As this activity is not known in the developing world and
is a novelty, UNIDO is establishing a demonstration unit in Havana, Cuba
(1980) in the interest of Latin American countries in order to train the
personnel and develop technology for drugs in the interest of that region.
The cost of equipment, building, techmnical assistance, training etc. is
given in Annex III. ' ’ ' ' ' ‘

Total cost for one unit i~ one country amounts to US$ 2.0 million .
excluding building, plus US$ 0.5 million for building.+

UNIDO's aim is to establish 2 more such units, one in Asia and the
other in Africa. The countries foreseen for this activity imn the interest

of the regios are :

Nepal in Asia

Tanzania in Africa

III. D:ugs based on medicinal plants and other natural resources

Most of the developing countries have rich flora of medicinal herbs

and plants and essential oil bearing plants growing wild in many cases.

The medicinal plantn can serve as a valuatle source of raw materials
for local pharmaceutical industry as w-ll as for export either in the form

of crude oxtracts or finished products. The pharmaceuticals based con

+ These prnjects are mostly sub-contracted on s turn-key basis.




medicinal plaats can either be introduced in the existing pharmaceutical
oroduction units or a versatile multipurpose plant can be established

for the extraction of medicinal plants or active ingredients. An essential
drug list has been drawn up oy UNIDO based on Technical Consultation
meeting on production of drugs from medicinal plants in developing countries
hesd in India in 1978. The list of eyuipment for extraction of active
ingredients in the existing umrit is given in Annex IVa.

Total cost for one unit in one country amounts to US$ 350,0C0.

For extraction of differexnt quantities of a variety of medicinal
plants a multipurpose plant has been developed which is indicated in
Annex IVb. N

Tatal cost for equipment,including building for one unit in one country
amounts to US$ 680,000.

. Countries suggested for development of such progrummes are as

follows :

Africa Botgwana*, Burundi*, Central African Bmpire*,
Cameroon, Guinea, Guinea-Bissau*, Madagascar,
Bwanda®*, Senegal, Zanzib=ar,

Asia Afghanigtan*, Bhutan*, HNepal*, Thailand,

Vietnam.

Latin America Bolivia, Equador, Haiti*, Honduras, Nicaragua.

Iv. Pharmaceutical Develovment Centres (regional and sub-regional)

As mentioned before, due to lack of research and development in
developing countries as well aa the difficulties of placing candidates
for long period training abroad, mostly in developing countries due to
the different level of industry, it has becomes very important %o create
a regional Pharmacsutical Centre equipped with pilot planits according to
the region's production activity, in order to carry the applied research
and development, especiallv in medicinal plantg, up-dating of processges

according to the needs and especially in the training of personnel.

UNIDO 13 establishing such a centre for French speaking Africa
in Upper Volta which is financed by the Belgian Government. A second

centre is planned for Asia which will be eatablished in India under UNDP

* UNIDO has carried out faasibility studies on courtry level. The
remaining countries are covered through regional studies, especially
the recent ones 1n co-operation with WHO and UNCTAD.

Project No. INT/C09/A/01/99.
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financing and a third is planned for Latin America for the ANDEAN group

of countries, again to ve financed by UNIDP.

UNIDQ's objective 1s to establish a similar unit as in Uopper

Volta for the English speaking Africam countries. The country chosen

is Tanzania. Tke project document for the es’ablishment of a pharmaceutical
industry development centre for a developing country giving details of
equipment, experts and training cost is given in Annex V, a8 an G;ZIPIO.V_ o

Ihil_;ctivxiy,,aftor being Earﬁio;:by_gnixcd_laxionl for 4 years, will be

Total cost for one unit in one country,.including building, amountg to

US$ 2.5 million.

6. TECENICAL CO-OPERATION AMONGST DEVELOPINGC COUNTRIES (TCDC)

The implementation of pharmaceutical industry projects under
TCDC is feasible as well as advantageous because of similarity of infra-
structure and production programmes. UNIDO has carried out studies for
establishing such a programme of co-operation. Further, UNIDO has
signed agreements with the National producers in Argentina, Peru, Mezico,
Egypt and India. These countries a-e fairly advanced in the field of
pharmaceutical industry and are in a position to transfer techmnology.
On this basig, and under the auspices of UNIDC, India is transferring
technology for the manufacture of fifteen different synthetic drugs in
a multipurpose plant to Cuba. In a similar manner, UNIDO is fostering
co-operation between developing countries in the pooling of markets and this
exercise will be extended to other countries. Examples are co-operatiocn
between Cape Verde and Guinea-Bissau to be ertended to Sierra Leone and
Gambia; between Tanzania and Mozambique; bvetween Cuba, Guyanra, Jamaica,

Costa Rica and Mexico and between Nepal and Burma.

7. CO-OPERATION WITH DEVELOPED COUNTRIES

UNIDO has been making efforts to promote co—operation between
deveinped and developing countries since the farmer can make a significant
contribution towards the development of pharmaceutical industries in the
developing countries. The developed couniries can co-operate in the
above projects in the matter of supply of machinery, technology, experts

and training which are not available in $the developing world. Such a




co-gperation has been successful, ZFor examvle a training orogramme in
Pharmaceutical Technology is being coniucted at Chent, Belgium in
co-operation with the 3elzian Government and the pharmaceutical industry

of Belgium and a number of technicians from the developing countries nave
already been trained. Similarly Kabi Vitrum of Sweden is co-operating

in the fialds of production of insilin, synthetic drugs and blood
derivatives; Vifor of Switzerland has been co-operating in the establishment
and operation of infusion production units. Dumex of Denmark has offered
co-operation in the production of synthetic drugs. Hungary is providing
know-how for the nanufacture of anti-malarial dr.gs.

8. ORCANIZATIONAL SUPPORT IN UNIDO

The Pharmaceutical Industries Unit of Chemical Industries Seciion

i3 composed of the following staff :

1. Dr. A. Tcheknavorian-Asenbauer, Chemiczl Engineer,
Chief of the Unit

2. %r. C.N. Chari, Chemist, Biochemical Engineer

1. Ms. H.E. Quintero, Pharmacist

The following are being inducted into the Unit in the near

future :
4. Mr. M.K. Polyevktov, Chemical Engineer
5. Ms. 0. Valdes, Chemical Engineer

O
L)

Prof. F. Sandberg, Pharmacognocist

This staff i3 implementing righ now 50 active projects aud developing
policies, new concepts as well as projects for future programmes and
activities. In case UNIDO could obtain additional funds for implementing
the above presented programme, UNIDO is rrepared to provide adequate
number of qualified staff in order to gsecure smooth and efficient

implementation of these projects.

3. SUMMARY AND CONCLUSICNS

UNIDO i3 invclved in the establishment of pharmaceutical indusiry
projects for developing countries financed threugh UNDP, UNIDF, SIS and

special contributions. However, the needs of the developing countries
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are much larger and the limited budgets uf Governments are aoi adeguate

for the purchase of drugs to meet the ever increasing demands of the

».cial heallh programmes of the countries. A ratiomal way of supply of
drugs has, therefore %o be introduced to attain self-rel:iance in this

vital field which is 2ssential for improving the quality of life, whi:h

in turn is the backbone for the development of any nation. UNIDC is

giving technical assistance 1o most of the developing countries particularly
the least developed countries, wherever the Governments are not in a
position to finance these programmes. UNIDO is, therefore, making efforts
to obtain special donations from developed and develeping countries for

financing thess projects.

The necessity for the projects given under paragraph 5 has been
egtablished by UNIDO through studies by individual international experts
to the concerned countries or at the national and regional levels. The
project proposals are divided into four categories based on the level of
production, sophistication and infrastruciure avai.able in the developing
countries. The investment required for each unit aleng with the countries
which are suitable for receiving such agsistance have also been indicated

as summarized below :

(a) Pormulation and packaging of drugs

(1) Tablets, capsules, syrups and oral
rehydration salts - Total cost per unit
per country US$1.5 amillion

(ii) Injectables and infusions - Total cost per unit
per country US$1.5 million
(including tuilding)

(o) Production of bulk drugs startiag from
intermediates/raw materials and
multipurvose plant

Total cost per unit
per ~ountry US$2.5 millien
(including building)

(e} Drugs based on medicinal olants

(i) Expansion of production in
existing unit - Total -cost per unit
per country US$350,000

(ii) Multipurpose plant -~ Total cost per unit
per country U3$620,000
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In view of this, the donor Governments could choose out of
these the countries and the level of production to find out the
contribution required for implementing these projects. For example
if one chooses group (a) (Formulation and packaging) countries such
as Botswana, Burundi, Afghanistan and Nicaragua, the total amount of
contribution fequired for implementing four projects in the above
four countries will be US$ 6.0 million (4 x US$ 1.5 million). If these
projects should include injectables and infusions, an additional
contribution of US$ 4.8 million (4 x US$ 1.2 million) will be
necessary making a total of US$ 10.8 million for the establishment of
both these projects in all the four developing countries mentioned
above. Similar calculations can be made for projects for the
multipurpose plant and unit for production of drugs from medicinal
plants.




ANNEX
COST OF UNIT FOR FORMULATION AND PACKAGING
Annual Capacity
Tablets - 400 maillion
Hard grlatin capsules - 40 million :
Oral liquids - S million tottles (100 ml each)
COST
PARTICULARS Us $
Building 400,000
(Typical layout enclosed)
Byuipment for Production 500,001
(Detailed list emnclosed)
Equipment for Quality Control Laboratory 70,000
(Detailed list enclosed)
International Experts *
(Pvoduction, Quality Control and
Maintenance) 450,000
Training 80,000

TOTAL US$1, 500,000

-

-
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EQUIPMENT FOR ORAL REHYDRATION

SALTS.

Type of Equipaent

Granulator

Automatic Dial Scale

Drying Installation

Dry Blend Nixer

Stainless Stnel Drums

Polyethylene Drums

Powder Feeding Machine

Sealing NMachine

Number Required

10




REQUIREMENTS OF EQUIPMENT

Equipments for tabletting section

Type of machine Number required

(1) Sifting machine One
For sifting powder like starch,

talcum poweder etc. Capacity

approx. 200 kg/hour.

(2) Comminuting machine - One
With suitable sieves, for pulverising
sugar, calcium gluconate etc. and
also for dry sifting of granules (similar

to Fitz mill).




(3)

(4)

(5)

(6)

(7

(8)

(9)

- 15 -

Planetary mixer

For wet mixings of powders for granulaiicn
gapacity of the mixing vessel - 125 litzres
(working capacity for approx. 1CC kg mass).

Planetary mixer
Yorking capacity - 50 kg mass,

Oscilating granulator -

With variable speed, sieves of different
size, made of perforated stainless steel
or plastic wiremesh and not of stainless
gteel wire mesh.

Hot air oven =

With two trucks baving 20 - 24 stainless
gteel trays in each truck. Vorking
capacity 100 kg of dried granulesjheating
with steam and electricity.

Fluid bed drier -
Designed to have required safety measures,
heating with steamjcapacity 100 kg.

Stainless steel Blender, double cone or

V' type = ;

For mixing granules with lubricaiing agentis.
Working volume 2C0 litres. (Vorking capacity
about 200 kg of granules). ‘

Blender similar to o8 =

Woriing volume 1CO litres.

Number regquired

One

One




(10)

(1)

(12)

(13)

(14)

(15)

(17)

Rotary tablet compressing pachine -
Capacity. 30,0C0 %o 40,000 tablets per
hour o o
Hotary tablet gpupreg_aing_ machine -
Capacity 80,000 to 100,000 tablets hour

Dust remover for tsblets -

For removing dust from tablets

as they come out: of the compressing
machines.

Visuzl inspection belt =
For inspection of tablets and
coated tablets.

Hot water bath =
About 30 cm diameter for
making granulating solution.

Punch polishing wnit -

Aluminium storage tank =

Capacity 20CQ lit - for gtoring
denatured spirit or Iscpropyl alcohol
required for grenulation.

Pump with flame proof motor -
Tor pumping alcokol.

Nupber reoquired

T™e

Pour .

(0me for each
tablet compressinzg
machines)

- Three

g, TS
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Equipment for taolet

coazing secticn

Type of Squimment Eumper required

(1) Stainless steel coating pan - . One
Complete with hot air supply and '
exhaust system. Capacity 100 kz
of _tablet cores.

(2) Stajnless steel coating pan -~ One
gimiiar to No 1. Capacity 50 kg of
tablet cores.

(3) Polishing Drum = One
For polishing coated tablets
capacity 100 kg of coated tablets.

(4) Boom dehumidifier - Two
For the dehumidified room of
the coating section.

() Stzinless steel pan - One
Electrically heated, with tilding
device or bottom outlet. Capacity
25 1lit for making sugar syTrup for

coating.

(6) Portable hiszh speed stirrer, medium size - One
For mixing colcur or talcum powler in
suger 3yTUuD.

(7) Stairless ateel storase tanx - One

Side or vottom cutlet, Cagpecity

109 li%, for aferirg gyTup.
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Note: If conventionmal suser coating is —eplaced oy £ilz ccating

then itex Jo 5 and 7 will not be required.

— - Requirement of equipments for the in process control
in the tableting and coating seciion.

Type of Equitments Bumber required

(1) Weighing rachine dial type - One
Capacity 200 xz.

(2) Teighing zachine dial type - One
Capacity 25 kz.

(3) Balance - Three
For checking average weight

of tabliets
]

(4) Yonsanto hardness tester focr tablets - Two
(5) Vermier Callipers = One
(6) Apparates for testing friability One

of tablets -~

(1) Lpparatus for testing disintegratien One
tire for tablets -~

(8) Yamifring glass - P20
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Zquipment for oral liquids and drop solﬁtion

ype of Equipments Number required

(1) Stainless steel syrup ketile - One
Jacketed for heating with steam or
cooling with cold water, suitable for
applying pressure (about 1kg) or vacuum;
fitted with high speed stirrer (flame prooi )
motor), thermometer, deep stick for measuring
volume, bottom out let, working camcity
1000 lit; far meking syrup and susvpension.

(2) Stainless steel jacketed pan - One
Jacketed for heating or cooling;
bottow outlet, working capacity
250 1it, for cakiag auxiliary sc-
lutions for syruvp or suspension.

(3) Stainlegs steel solution kettle - One
Suitable £or applying oressurs (about
0.5kg) or vacuum, fitted with high speed
gtirrer, deep stick., For making drop
golution working capacity - 100 1it.

(4) Portable hizh speed stirrer mediim size - Two
(5) Tarbine homcgenizer - Ope

with variable gpced for baica
gize 250 li*t.




(7)

(8)

(9)

(10)

(1)

(13)

(14)

Filter press -
With stainless steel plates
capacity for normal syzup 500 1it per hour.

Stainless steel transfer ramp
fitted with flame proof motor.

Kilipore filter unit -
316 mm diameter for filtering drop solution.

Stainless steel mixing tank =

suitzble for applying pressure or vacuus, _ _ ..

fitted with high speed stirrer (flame
proof motor) bottom outlet.

capacity 2000 lit.

Stainless steel mixing tank

similar to No.9 capacity 1000 1lit.

Stainless steel storage tank
gimilar to JNo.9 but without stirrer capacity
2000 1t.

Stainless steel storage tank
similar to Jo.9 but without siirrer
capacity 1CCO 1it.

Stainless steel portable vessel
suitable for applying pressure OT
vacuum capacity 250 lt.

Stainless steel portable vessel
gimilar %o Jo. 13 capacity 1CO lt.

Cne

One




(15)

(16)

Qa7)

(1)

(2)

(3)

(4)

(5)

e of eguin zents

weighing machine dial type
capacity 200 kg.

weighing machine dial type
capacity 25 k3

Tydrometer
for checking specific gravity of syrups.

Requirczent fo equipments for capsule.

Stainless steel Tlender

double cone or 'V' type
capacity working voluxe 100 11t
for zizing capsule mixiure.

Automatic hard gelatin capsule
£111inz cnd closing machine

capacity 20,CCO capsules/hour.

Room dechumidifier
for dehunmidifying.the f£iiling room =

3mall vaown cleaner,

7isuzl inspection belt
for inspecting filled capsules.

Balance
for checxinz £111 weizht of the capsules.

Nuzbser smecuirs i

Cne

Cne




Bquipment for packaging of tablets granules and capsules
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g

(most of the tablets and capsules are 4o be packed in strips)

(1)

(3)

(4)

Note:

(5)

(6)

(7)

(8)

Strip sealing machine

with automatic feeding attachments for
tablets and ~oated tablets.
Capacity 60,000 tablets/nour.

Urip sealing machine  — - - -
gimilar to Nc¢ - 1,

capacity 30,C00 tablets/hour

Strip sealing machine

with autoratic feedi.g attach-
pent for capsule, capacity
20,000, capsules/hour

‘Batch printing attachments

for strip sealing machine

Capacity of the strip sealing machines has been

Number required

One

Three

Five
(one for ezch
pachine)

calculated on the basis of two shifts working per day.

Semi automatic counting machine

for tablets and capsules.

Semi automatic counting machine
for coated tablets.

Semi automatic heat sealer for

polvethylene bazs. -

Autoratic packaging for granules
for 7 'aging granules in sachets, 50 grams

Xy
to ue grams of gronules in each.




(1)

(2)

(4)

(5)

(6)

Requirement of equipments for packazing orzl liquids

and drop solution.

Type of Bouipzent Nurcber required
Bottle washing machine One

Capacity 3000 - 3500 bottles/hour
for washing 6Cml to 2CCml botiles.

Bottle brushing machine One
for cleaning occasional dirty bottles

or bottles for reuse,

Turn table Three
for transferring washed bottle to the
£i1ling machine.

Automatic liquid £illirg machine One
4 to 6 heads piston tyve, capacity

3500 bottles/hour, size of bottles

60 ml te 2CO ml.

Sexrd automatic liguid filling machine Cne
two head piston type for filling bottles of
60 ml to 200 ml.

Semi autcmatic liquid filling machine Cne
Capacity 2000 vials/hour
for filli=zz 1Cml to 2Cml viala of

drop solution.




(10)

(i

(12)

Tyoe of Zguirment

Automatic capping machine
for sealing bottles with pilferproof

cans.

Semi autcmatic capping machine

for sealing bottles with pilferproof caps.

Ausomatic labelling machine

for round btottles, size 6Cml to 200ml.
Capacity 350C %o 4CCO

bottles/hour.

Seri, automatic labelling machine
for round and flat bottles, capacity
about 2000 bottles/hour.

Semi 2utomatic capping machine

for closing vials of drop solutions.

Automatic letelling machine

for arpoules and vials, Ampoulekize
inl to 10m}, vial size - 25-30 mm
diameter. Capacity 40C0-5C00/hour.

Nuzber required
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Bquipment fer the packaging section Number regquired

(1) Conveyor table Four
6 meter long

(2) Happa batch printing machine Two
for over printing labels and cartons

(3) Leaflet folding machine One

(4) Gluing roilers Six
for applying adhesive on the labels

(5) Gum tape dispenser Six

(6) Balance Four
capacity -~ 12 kg
for checking weight of the finighed packets

Equipments for material handling and central weighing

centre

(1) Fork lift Two

capacity 3 ton

(2) Stacker One
capacity 1 ton

(3) Hand operated palle: truck Six

capacity 1 ton

(4) Weighing machine dial type

250 kg (with large platform) One

100 kg One
X0 kg Four
4lg Pour
2 ke Four

Equipment for production area

(1) De mineralising column Two
¢ *macity 1000 1it/hour
(2) Distilled water plant One

Thermocompression Distillation type
capacity 200 lit/hour




*~e of ecuipzent

(3) Stainless steel storage tank One
tor demineralised water
capacity 2CCO 1lit

(4) Stainless steel storage tenk Cne
for distilled water, insulated and
with heating arrangement for meintaining
the temperature of the distilled water at 8o°c.
capacity 1000 l1t.

(5) Stainless steel pucp Two
for punping demineralised and
distilled water.

(6) Compressor to produce oil free aix Two -
3
capacity 100 ii3/hour, pressure 4 kg.

(7) Storage tank for the compressed air. One
(8) Tloor washing machine One
(9) Industrial vacuum cleaner Two

with different attachrents.,

(10) Fire extinguishers
as per the advise of the fire prevention

derertment.,
IV 3. Accessories required for production.

e of agcessory Rutzher reguired
(1) Alumirium containers

50 kg capacity 12

25 zg 20

15 k2 15

for rnransperiing weighed raterizls frem the

welgiing centre to the manufacturing areas,




(2)

(3)
(4)

(6)
(7

(8)

(9)

sluminiun drums
capacity about 50 kg of granules

for storirg sgranules and powders

Stzinless steel buckets

torage containers for tablets
made of plastic or stainless steel or
aluminium; suitablly shaped for easy
gtacking of empty containers.

Camiboard boxes

eack holdingz 400 ampoules of 2 ml

for storing sterilised filled ampoules,
awaiting quality control approval.

Pallets made of light but strong metal

Stainless steel acocop
large

medium

small

Zooden or stainless steel paddle
lazge
mediua

small

Stainless steel spatulas
large
medium

small

AT v—bev\ —antyt mwas
Sumbhber rest oo

50

200

2CC0

500

20

W ot




Type of accessory Number required

(10 Ampoule washing trays 150
made of aluminium or stainless steel
each holding 100 ampoules ’

(11) ‘Trolley
large 8
saall 12
for carrying materials and small
equipment within the production area

(12) Trolley for carrying drums 4
(13) Stainless steel containers é
capacity 10 lit

for taking coating syrup

(14) Larg=e spoons 6
for putting syrup on the tablet cones.
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Fiuipment for quality control laboratories

(1)
{2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)

{(0)
(a)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)
(30)

(31) -

(32)
(33)

Electric Shaker

Nicro melting point apparatus with microscope
P.H. mater

Polariseter with accessories

Refractometer - Abbe type

Viscometer

Spectrophoto meter U.V. and vissible range
I.R. Spectrophotometer

Flame photometer

Colorimeter

Electric sensitive snalytic talance

Physical balance

Balance, Netter make 2 or 4 kg capacity

Hot water bath - electrically heater

Sand bath

Hot air oven for drying washed glass apparatus
Hot air oven small

Vacuum oven

Xuffle furnace aboyt 2000 w. for operating
temperature - 1100 C.

Laboratory microscope with binocular
Karl fissher apparatus

Moisture determination balance infrared heating
Rotatery evaporator

Centrifuge table type 6000 R.P.N,
Disintigration tes.er

Hardness tes’er

Friability tester

Vacuum desicator

High vacuum pump

Refrigerator large size

Bunsen burners

Heating msantels 500 ml

Magnetic stirrer with het plate

Number required
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Equipment for quality comtrol laboratories (Cont'd) Yumber Réquired
(34) Laminer flow systea Two
(35) Membrane filter system
(36) Inculator - water heating with thermostat control Three
(37) Hot air sterilising oven tesperature

range 30° - 2no°c. One
(38) Eot air oven for drying washed apparatus Two
(39) Turbidemeter One
(30) Projector (Zone reader) One
(41) Microscepe with binocular One
(42) Refrigerator One
(43) Paysical balance glass apparatus One

Note: Ne provision has been made for a bielegical laboratory. It is
recommended that samples for pyrogen tests are sent te the Central
Public Health Laberatory.
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ANNEX 1T
COST OF UNIT FOR INFUSIONS ARND INJECTABLES
Annual Capacity
Infusions - 500,000 bags of 500 ml. each
Injectables -~ 15 million ampoules
CosT
PARTICULARS =3
Building 300,000
BEquipment )
(Production, Laboratory) )
(Detailed list enclosed) ; 1,200,000
International experts )
)
Training )
TOTAL Us$ 1,500,000
k-]
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BEquipmsent for Injectables Number raquired

(1) Semi automatic ampoule washing One
machine capacity 12000 to 15000
ampoules/hour for washing 1 =l
to 10 xl ampoules and 10 ml
vials for opthalmic drep selution

(2) Conveyor belt One
5 meter long
for transperting eampty asmpoules
(arranged on washing trays) from
the arranging room te washing
reem.

(3) Drying tunnel One
with suitable conveyer belt
supply ef filtered ceel air for
cooling the ampeule after drying;
for drying and heat sterilising
the vashed ampoules and vials

(4) Ampoule filling and sealing machine Four
twe filling needles, capacity 3000
ampeules/aeur size 1 ml te 10 uml.

Yote: Ampoule filling and sealing machines can werk only 6 hours
out ¢f 8 hours shift because the ampoules filled and sealed
must be sterilised en the same day. PFilling of ampoulec

thersfore has to stop early.




-

l ;
l

Bquipment for Injectables (Cont'd)

(5)

(6)

(7)

(8)

Two doer autoclave
suitable for applying vacuum before

letting in steam. Pitted with sanomster
and autosatic temperaturs recording devise;

should have its own vacuum pump

capacity being enough to hold 50,000 2 ml
ampoules for sterilising filled ampoules

and &rep solution vials.

Stainless steel solution kettle
jacketed for applying stsam or cold

water, mirror finish inside for proper

cleaning, suitabls for applying pressure

(about 0.5 kg) or vacuum, fitted with

sanometer, thermometer deep stick, high

speed stirrer, kettle to be emptied

througk a discharge pipe going upte the
bottom of the kettle; rno outlet at the
bottom or at the side. Working capacity

- 100 1it for making solution.

Round bottom glass flask
fittied with stainless steel lid,

suitable for applying vacuum or pressure
far succing in or pressing out solution
from the flask. Flask is protected with a
cylindrical stainless steel casing, mounted

on wheels. Capacity 25 1lit, for

t{ransporting solution.

Spare flasks for No. 7

Yumber required

One

Four

Pour
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BEquipment for Injectables (Cont'd)

(9)

(10)

(11)

Milipores filter unit
316 mm diameter, for sterile
filtration of solution

Lamps
for visual inspectien of filled

ampoul es
Weighing mschine
dial type, capacity 50 kg.

Bluipment for packaging injectables and
Opthalmic drop solution

(1)

(2)

(3)

Inprintizg mashine for ampoules
for ampoule size 1 ml to ml capacity
3000 ampoules/kour

Semi automatic liquid filling machine
capacity 2000 vials/hour
for filling 10 ml vials.

Semi automatic capping machine
for clcsing vials of opthalmic
drep solution.

Number required

Twelve

Taree

One

One
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Enig-nt for Infusions

Basic Equi nt

Air compressor 120 -3./h. : complete with air cooler and tank of

1600 L. capacity. Automatic regulationm.
YHater overcharger 5.5 CV, ; 4 13./h.

Steam generator complete with feeding tank ; 150 kg. /.
Automatic regulation.

Dosing pump for the steam generator
Set of piping valves and fittings for the steam generator
Steam manifold witk inlst-outlet valves and manometer

Set of connecting pieces and fittings for the section

Preggggtion of water for injoction

1

1

Scavenger filter ; max. output : 2.0 u3./h.

Water softeners ; max. output : 3 n3./h.

Deioniser plant - double columns - Mar. output : 3 n3./h.
Switchboard for the deioniser plant with control instrumentis
Yeutralizor 3 13./h.

Thermocompression water-still - 100 L./h.

Storage tank for distilled water ; 1500 L. capacity

50m. stainless steel connecting pipe 1"

1
1
1

1

Stainless steel water-gates

Transfer pump ; 50 L./minute

Air compressor with 60 L. tank capacity - Pressure : 6 kg./cna

Set of connecting pieces, fittings and miscellaneous for the asection

Preparation of 3olutions

1
1

3cale for raw materials ; 0-200 kg.

Vat for the preparation of solutions ; stainleas steel ;
1500 L. capacity

Flectric stirrer with stainless steel propeller




1
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Filtration unit and transfer pump and filter holder in
stainless steel

50m. stainlegs steel connecting pipe ; 1"

5

1
1
1

Stainless steel water-gates integral passage
Portable pH-meter
Blectrode for the pH-meter

Set of connecting pieces for the section

Filling of the Bags

1
2
2
5
1
2
1
1
1

Washing machine for the stoppers

Composing sticks for batch numbering

VIFOR's volumetric filling units

Stainless steel water-gates ; integral passage
Scale to check the FLEX-FLAC weight ; 0-5 kg.
Conveyor belts adapted to the filling section
Filter holder for the stoppers washing machine
Plastic vat 150 L. for the stoppers washing machine

Set of connecting pieces and wiscellanous for the section

Sterilization of the Bics

5
1

1

Sets of carriages and trays for filled bags
3quare autoclave ; VIFOR's specific model

Set of steam valves, steam reducers, steam iraps,
manometers, thermometers, safety discharge valves,
etc... for the autoclaves

Pquipment for automatic VIFOR's sterilization process and
control with temperature recorder for the sterilization
cycls

Set of connecting pieces for the section

Control Sections

[l o B o T 6 S R ]

Polarimeter complete

Spare sodium lamp for polarimeter
Observation tubes ; 200 mm.
Observation tubes ; 100 om.
Flame photometer

Titrimetric equipment




1 Laboratory pH-meter

1 Spare slectirode for the pd-meter

1 Analytieal scale

1 Vacuum drying stove

1  Incubator

1 Electric ;tovo

2 Vacuvm pumps for laborateries

1 Polarized lamp

1 Temperature monitor with recorder

9 Monitor gauges for rabbits

9 Babbits holders

4 Rabbits cages in stainless stesl of 9 —abbits each
1 Bacterielogical kit for sterility tests
1 Laminar-flow bench

1 Scale for rabbits

1 Set of connscting pieces for the section
Packaging

2 Impulse sealing machines

1 Packaging table with conveyor belt

2 Polarized lamps

1 Manual fork 1lift

1 Complets bag with tools and measuring instruments
1 Set of conmnecting pieces for the section
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ANNZX 177
b
COST OF A MULTIPURPOSE FT4NT
Annual Capacity - 240 tons of 15 synthetic drugs
PARTICULARS COST
' ’ s $
Building 500,000
Bquipment (including installation). 1,200,000
(Detailed list enclosed)
Instruments 200,000
Spare parts 100,000
International experts g
500,000

Training )

TOTAL Us$ 2,500,000




Lt
t
¥

Se
10,
1.

12,

13

Tae

15

1-6.
7.

18_

5CC L Glass-lined Reactor, jacketted wiih
anchor agitator, condenser/receiver

500 L Glass-lined Reactor, jacketted, with
anchor agitator

600 L SS Reactor, jacketted, with agitator,
condenser/receiver

600 L SS Reactor, jacketted with agitator
150 L High Vacuum, SS Distillation unit
160 LPH MS Alcohol fractionation still

2500 L MS rubber-lined Crystalliser with
Stirrer

2000 L SS @rystalliser, Jjacketfed with
Stirrer

300 L MS rubber-lined vessel with stirrer
1000 mm, MS rubber-lined Basket Centrifuge
8C0O mm, SS Basket Centrifuge

30C L MS rubber-lined filter-box with
receiver

SS Pressure-leaf filters
(capacity: 10 kg.solids filtration)

Steam-heated tray—-dryer
(Drying rate: 3 kg/hr, of water)

Steam~heated vacuum dryer
(Drying rate: 1 kg/hr, of water)

Water-ring Vacuum Pump-sets (700 mm Hg)

High Vacuum Pump-set (750 mm Hg)

SS Pump-sets: i) 50 LPM - 10 ¥
ii) 20 LFM - 25 ¥
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- v -
i

19, MS rupper-lined Pump-sets 50U Lri -

[AM]

~ e
v

2C. 200 L Glass Reacior assemble With necessary
ancilliaries 1

21. SS Puiverizer {(25kg/hr,)

—s

22, SS Blender (25 kg Batch) 1

23, Ion Exchange Resin Coiumm SS,
(0.5 M Dia x 2.0 M Ht. approx.) ¢ 1

LIST OF SERVICES EQUIPMENT

1« 750 Eg/3r Steam boiler 1
2. 3.0 ¥5/HEr. TM Water Plant 1
3. 3.5M/Hr, DA Water Plant 1
de 10 TR Brine Chilling Plant 1
Se 30 TR Chilled Water Plant 1
6o 200 T 2-Cell Cooling T wer

(200 TPM-9F drop - 5°F approach) 1
Te 200 IGPM x 25 M Water Pump-gets 2
8. Air Compressor — 30 cfm x 150 psi 2

9. 200 KVA Electrical Distribution Panel 1




COST OF EXPANSION OF #XISTING UNIT FOR PRODUCTION OF
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EXTRACT: FROM MEDICINAL PLARTS

PARTICULARS

Puipme-t
(Detailed list enclosed)

International experts

Training

¥iscellaneous

TOTAL

AYNEX Iv(a)

207,000

100,000

24,000

19,000

Us$ 350,000
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Equipment for botany section

Pquipment needed for general collection:
(Axes, machetes, secators, binoculars,
pocket lenses, rifle with lens astc.)

Bquipment for the drying of specimens:
(Undulated alaminion sheets, gas heater,
metallic press etc.)

For the coilection trips:
Toyota landcruiser

Equipment for pharmacology section

Equipaent for general pharmacology:
4—chammel polygraph with differsnt adapters
Operating table
Surgical instruments
GClasaware

Huipment for experiment with igzolated organs:
Polygraph with 1 recorder
Strain-gage with diffurent sensitivity range
Organbath with regulator for constant tesmperature
Surgical iastruments
GClasswars

Equipment for weighing:
Analytical balance
Balance 1-200 g (Sartorius)
Balancs 1-5 kg

Equipment for pharmacological screening
Otaervation rinks, thermometers, etc.

Pfuipment for phytochemistry section

Classware

Soxlet extractors in glass cp to 20 liters

Balances

Compressor

Vacuum pumps

Ice Muchine

Rotavapors

Praction colleactors

Amermill for laboratory

Stainless steel extraction plan endowed with two sultipurpose
extractors (capacity about 100 liters),pumps, solvent containers,
solvent concentrators, faucets

Heating and cooling reactor, concentrator (150 liters) with suitable
stainless steel refrigerator

Pilot scale centrifuge
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COST OF NULTIPURPOSE PLANT FOR MEDICINAL PLANTS
Daily Capacity - one ton of material per day
CosT
PARTTCULLRS B
Building 150,000 -
Equipment and Machinery 300,000
(Detailed list attached)

International experts 180,000
Praining 50,000

TUTAL Us$ 680,000




BEquipment for multipvrpose plant for medicinal plants

L‘Ee_m Caacitz Nuaber required
Process equipment

Weighing balance 1
Hammer mill with sieving

arrangesent 100 kg/h 1
Percolator, stainless steel 15C1 5
Circulation pump, stainless

steel, head 10 m 500 1/h 8
Storage tank, stainless steel 30001 1
Concentrator, stainless steel,

jacketed with agitator 500 1 2

Shell-and-tube heat exchanger,
ltlinl‘l! steel, surface

ares 2 m

Receiver, stainless steel
Solvent recovery plant

Filter

Dryer

Service equipment
Boiler, pressure 1( bar 300 kg/h 1
Vacuum pump, water-ring tYpe, 3
vacuum up to 0.06 bar 80 =
Chilled-water circulation unit 20t

Ana.lEical instruments

pH meter 1
Thin-layer chromatography equipment
with ultraviolet lamp
Spectrophotometer, ultraviolet
Centrifuge, laboratory model
Soxhlet apparatus with bath

Vacuum pump, oil

Vacuum oven and muffle furnsce
Microscope

250 1

- = ey

el a2 N e
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PART I -~ LEGAL CONTEXT

Tre project document shall be the instrument (herein referred to

as plan of operation) envisaged in the agreement between the

Government of developing country and the-Thited Wations Nevelopment

prograame. . - . oo

PART TT(4) - DETSLOPMENT OBJECTIVE

The development objectives of the project are to improve the
operational efficiency of the local Pharmaceutical Industry and to
provide a reliable basis for sharing the experience with the
pharmaceutical industry in the other developing countries in the region
"~ with a view to remove the wide gap between demand and indigenous
production of life saving drugs which is presently being met through
imports causing a drain on the meagre foreign exchange resources of some of

these countries.

PART II(B) -~ TMMEDTATE OBJECTIVE

The immediate objective of the projest is to establish a pharmaceutical
Industry Development centre within ths country to serve the
Pharmaceutical Industry in the region by providing facilities

for :

(1) Expansion, modernization of the existing units as well as

planning of new units

(1i) Study of operational problems in production of pharmaceuticals

a~d quality control

(1i1) Systamization of methods and techniques >f operating the
pharmaceutical plants; and
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(iv) Manpower and technical skill development by organizing training

courses / seminars in the following specific areas :

(a} Production of synthetic drugs; antibiotics and
phytochemicals .

(b) Pormulation and infusion

(c) Safety and quality control

(d) Plant maintenance .
(e) Packaging

(£) Marketinmg and distribution.

PART II(C) - SPECTAL CCNSIDERATION

With the growing importance of health care as an integral aspect of
economic develooment, there is an increasing realization among the
countries in the region of the need to establish their own pharmaceutical
industry to meet their requirements c¢f drugs and pharmaceuticals. While
some of the countries _ " made a modest beginning in this
direction, the majority of them, however, continue to depend on import of
the drugs and pharmaceuticals to meet their requirements. The proposed
centre would enable the countries to srare their experiences and would thus
promote technical co-—operation and transfer of technology in the field of
drugs and pharmaceuticals among themselves for their mutual benefits.
There is a genuine interest of the countries involved in setting up a
Pharmaceutical centre in the region which may ultimately assist in

creating nuclei for research and development in their own countries.




PROJECT BUDGET COVERING UNIDO CONTRIBUTION

10,

1.
13.
19.

3o.
31,
32,
39.

40.
42,
49.

59.
99.

Project Parsonnel

Experts
Mission ocost

Component sub-
total

Training
Fellowship

Study Tour

Component sub-
total

Equipment
Non-expendable

Component sub-
total

Hiscellaneous

GRAND TOTAL

TOTAL COST 1980
m/m U3 o/m uc §
' 000 1000
54 243 6 27
T 1
54 250 6 28
5% 15 5 7.5 .
40 80 5 10
90 155 10 17.5
1063 625
1063 625
38 9
1506 6719.5

98

m/m US|

Y000

15  67.5
2

15 69.9
10 15
10 20
20 35
438
438

7 -

549.5

98
a/m US|
1000
15  67.5
1
15  68.5
100 15
10 20
20 35
1
100.5

15

15

10
10

20

"000

67.5

69.5

15
20

35

i11.5

15

13.5

14.5

2245
10

32,5

55
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ANVFXURE VT

Details of UNDP Inout - Equipment

Item
1. Equipment for Pilot Plants
. .
(a) Antibiotics

(Details in Appendix A)
(v) Synthetic Drugs
(Details in Appendix B)

(°) Phyto-chemicals
(Details in Appendix C)

(a) Formmlations
(Details in Appendix D)

(e) Process Control Laboratory
(Details in Appendix E)
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APPENDIX 3

Squipaent for Pilot Plant for Antibiotics

sl.

No. Equipment Specification

1, Systronic or Cett . For general use for taking 0.D. of

[} . .
different solutions.

2. Filter press- Total area 2 M? with roughly 5 plates.

polypropylene

3. Basket type coatinuous Roughly to be handle 4-5 kz. of wet,

: discharge centrifuge. material.
4. Autoclave Capacity 50 Lis. roughly with auto- -
matic temperature and pregsure
control. This will be utilized for
sterilization of 5 Lt. and 14 Lt.
fermenters also.
Se (laas column To run as fluid bed with f'exibility
of varying L:D Ratio rougnly 4"
and height up to 13-4 f+4.
6. Reaction vessels Glass with lo Lt. Cap. provided
Nos, 3 with variable speed agitator.

Te Pilter Press Roughly 2 M? area,
Stainless steel

8. Counter-current To have flow rate of both steam
Extractor separator varying between 3-10 Lts./Hr.

9. Sharples Centrifuge To process 3-5 Lts./Ar. of material.
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Fquipment for Pilot Plant for Antibiotics

31.No. Equipment Specification

1,

2.

3.

4.

S5e

6.

Te

5 Lt. Jar Fermenter glass fully
automatic Nos. 2.
]

14 L. Jar Fermenter glass,
fully automatic Nos, 2

50 Lt. fully automatic tottom
drive fermenter with effigas
system provision and mechanical
foam breaker Fos, 1

Gas analyser for o2 and Co2 in

inlet and outlet air O, -

2
paramagnetic type

002 - I1.,R. analyser,

Autoanalyser,

Freeze dryer,

Spray dryer

Shaker to put around 300 flask
at a time,

Magnetic drive 0-200 r.p.fte or
Foam automatic contrcl
pH—automatic control within

+ 0.1

D.0. - monitoring Redcx monitoring
covering range - range - 500 to
+ 500 mv.

Provision to run as chemistat.
Autoclave sterilizable,

Same as § Lt except drive cmiald be
magnetic or motor with mech., seal
provision.

a) Stirrer r.p.m.

b) pH Control with peripumps to
feed

¢) D.O. control through air flow
rate nonitoring

dg Pruvision for Redox measurement.

¢) Pow:r input monitoring.

f) Gompatibility of all instruments
to computer control.,

0, - Range 0-20%
co, - 0-5%

With Cartridge provision for
N;NHZ determination.

Temp. upto - 60°¢C.

Vacuum upto = 1 u capacity -
5 Lts. of llq‘llld.o

2-3 Lts/Hr. charging capacity
with complete hot air supply syst-2
and cyclone separator etc.

a) 1" to 2.5" stroke
b) R.P.M. 100-300
¢) With Temp. control
dg Duty timers

Flow pump
f) Rocks changeable.




Sl. No. Equipment Specification

9, Microscope with different Magnification 3000 maximum.
attachme~ts like camera for ‘taking
slide pL .ographs etc.
R .
10. Refrigerated Centrifuge o Sovall type
40.000 r.p.m. for high volume
centrifugation,
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APPENDIX 3

Equipment for Pilot Plant for Synthetic Drucs

sl. Qty.
Yo. Description of the Iiem (Nos.)
I. . SULFONATION/CHLORCSULPHONATION UNIT:

1, Reactor, cap. 100 1lts., St. Cl., anchor type 1

Agitator, bottom discharge, Working pressure
in shell and jacket 3 kgs/cm?, explosion

proof motor. .

24 Measuring tank, cap. 50 lts., St. Gl., built 1l
in klinger, bottom discharge.

3. Heat exchanger, Bell type, Aht =1 M?, material 1
of construction St. Gl.

4. Receiver, cap. 50 lts,., St. Gl. , 1

5 Absorption column, PVC, g = 300 mm, 1
H=4000mm.

6. Decomposer, cap. 250 1ts., St. Gl. bottom 1

discharge, working pressure in shell and
jacket 3} kgs/cm2, Anchor type Agitztor,
suitable explosion proof motor,

Te Centrifuge, material of construciion 1
Steel/Rubber lined, § = 600 mm, top
discharge, explosion proof motor.

8. Amidator, cap 250 lts., S. St-316, Propeller 1.
t;pe of stirrer, working pressure in jacket
ard shell 6 kgs/ecm2, explosion proof motor.

9. Measuring tank, cap. 100 lts., S.St-316 1
bottom discharge, with level indicator,

10. Pressure filter, S.St., §§ = 600 on jacketed. 1

11. Receiver, cap. 100 lts., S.St-316, bottom 1

discharge, with level indicator.

12. Centrifuge, S.3t-316, § = 600 mm top 1
discharges explosion proof motor.

1. KLTRATION [MIT:
1. Redctor, cap. 100 1lts., S.St-316 bottom 1

outlet, jacketad, working pressure inside
shell and jacket 2 kgs/cm?, explosion proof
motor, Turbine type stirrer,
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Description of the Item

b

Measuring tank, cap. 250 lts., St.Gl.,
Anchor type agitator, bottom discharge,
jacketed, working pressure in the snell and
jacket 3 kgs/bm s explosion proof motor.

Crystalliser, cap. 250 lts., St. Gl.,
Anchor type agitator, bottom discharge,
jacketed, workigg pressure in the shell and
jacket 3 kgs/c=®, explosion proof motor. _

Absorption column, S.St-316, Q = 250 mm

H = ) meters, packed with rasching rings, and

sieve plate,

Measuring tank, cap. 50 lts., S.St-316, bottom

discharge, with level indicator.

HALOGENATICON URIT:

Reactor, cap. 100 1ts., St. Gl.,

Propeller type Agitator, jacketed, workin
pressure inside shell and jacket 6 kgs/cm<,
explosion proof motor bottam outlet.

Evaporator, jacketed, cap. 100 lts., working
pressure inside shell and jacket 3 kgfcm2,

_steel, @ = 450 mm, H = 2000 mm.

Receiver, steel, cap. 50 1lts., bottom
discharge. (Trap).

Measuring tank, cap. 50 lts., bottom
discharge, with ievel indicator, S.St.
- 316.

Heat exchanger, aht = 1M2, St.Gl., bell
type.

Column, ¢ = 250 mm., ¥ = 1500 om,
St. CGl.

CYANIDATION UNIT:

Reactor, cap. 100 lts., S.St-316/304,
jacketed, turbine type agitator, Blow—over
pipe, working pressure inside shell and
jacket 6 kgs/cm?,
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sl. Qty;
No. Description of the Item (Nos.)
2. Heat exchanger, S.St-316/304, iht = 1M2, 1

shell and tube.

3. 'l(easuring tank, cap. 50 lts., S.St.-316/304, 1
botiom discharge, with level indicator.

4. Receiver, cap. 100 lts., S.St-316/3C4, 1
bottom discharge, with level indicator. ~°

Se Crystalliser, cap., 250 lts., St.Gl., 1
jacketed, Anchor type agitator, bottom
cutlet, explosion proocf motor.

6. Absorption columm, S.S5t-361, § = 250 mm, 1
H = 4 metres.
Te Holding tank, cap. 50 lts., Steel bottam 1l
outlet.
¥. SODIUN HANDLING EQUIPMENT WITH KEROSENE =~ =~ : -

CIRCULATICON SYSTEM:

1. Holding tank, steel, cap. 250 lts., with 2
level indicator. -
2. Kerosene storage tank, cap. 500 lts., steel, 1
with level indicator.
3. Heat exchanéery Abht = 2M2  gteel, shell 2
and tube type.
4. Vortax pump, cap. 2-3!3/Er., explosion proof 2
motor.
56 Separator/expansion tank, cap. 50 lts., with 2

level indicatore.

6. Reactor, S.St-~316, cap. 100 lts., blow over 1
pipe, jacketed, turbine type siirrer, explosion
proof motor, working pressure im shell and
jacket 3 kgs/cm?,

I Measuring tank, jacketed, cap. 50 lt3. bottom 1
catlet, with level indicator, S.St-316.

8. Heat exchanger, Aht = 1M2, SeSt., shell and 1
tube type.

9. Receiver, cap. 100 lts., S.St-316 bottom ocutlet, 1

with level indicator,

10, Air-conditioning equipment. 1




sl. Qy.
Yo. Description of the Item (Nos.)
yI. HYDROGENATION UNIT:

1. Autoclave, cap. 100 1ts., S.St-316 jacket 1

. pressure 10 kgs/cz2, inside pressure 100
kgs/cm2, suction type stirrer, blow over pipe,
explosion proof motor, with mechanical seal

(Imported. )
Vil. MULTIPURPOSE REACTION UNITS (S.S.): ‘
1. Reactor, S.St-316, cap. 100 lts., jacketed

bottoa outlet, working pressure inside and
jacket 6 kgz/ca?, with the following

agitators :
a) Anchor type agitator 1
b) Propeller type agiator 1
¢) Turbine type agitator and each
with explosion proof motor. 1
2. Pressure filter, jacketed # = €00 mm 2
803-316 .
3. Heat exchanger, Aht = 1M2, shell ¢ ° tube, 2
S.3t-1316,
4. Crystalliser, cap. 250 lts., St.Gl, Anchor 2

type Agitator, bottom cutlet, jacketed,
explosion proof motor.

VIII. MULTTPURPOSE REACTION UNIT (GLASS~LINED):

l. Reactor, cap. 100 lts,, Jjacketea, propeller 1
Agitator, bottom discharge, explosion proof
motor, jacket pressure 6 kgs/cm?, St.Gl.

2. Heat exchanger, bell type, Aht - 1M2, St.Gl. 1

3. Receiver, cap. 100 lts., St.Gl.with level 1
indicator.

4. Pressure filter, jacketed, § = 800 omm, 1
St. Gl.

Se Crystalliser, cap. 250 lts., Anchor type 1

Agitator, bottom outlet, jackaeted ‘rith
explosion proof motor,

6. Vacuum pu=mp, water ring, cap. = 3M3/ min, 2
explosion proof motor.




oy

Sl. T e

No. Description of the Item (Nos.)

7. Deep vaccum pump, cap. 200 H3/Hr. explosion 1
proof motor.

8. Bjector, four-stage, 1) cap. 10 kg/Hr., 2
2) 5 kg/Hl'., Stesl,

9. Air circulation drier, material of 1
conetruction S.St., cap 4 lz.

10. Fludised bed drier, cap. 10 kg/Hr., material 1
nf constructiorn 3.St.

11, Vaccum Tray drier, with intermal coils of l
ﬂtm, CaDe Aht = 4 HZ’ S.St. Ttmo

12, Malti-mill, cap. 20 kg/Er. material of 1
construction S.St., explosion proof motor,

13. Ball mill, porcelain, cap. 10 kgs., explosion 1
proof motar,

4. Butsch filters, porcelain, cap. 50 lts. 2

15, Open crystalliser, jacketed, cap. 250 lts., 1
St. Gl., Anchor type Agitator, explosion
proof motor, jacket pressure 3 kgs/cm S

16. Open crystalliser, jacketed, cap. 100 lts., 1

S. St-316, explosion proof motor, jacket
pressure 3 kgs/cm2, Anchor type stirrer.,
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APPETDIX C

Eouipment for Pilot Plant for Phytochemicals

S.No. Description of the Item Qty.(Nos.)

1, Cutter/Chipper, cap. 20 kgs/Br., Steel 1

, .

2. Disintegrator, cap. 20 kgs/ﬁr., steel 1

3. Sieve shaker 1

4. Digestor, cap. 500 lts., S.St-316 bottom 1
discharges, gate type stirrer

Se Rotary filter, cape. 4!?, material construction 1
steel

6. Neutraliser, cap. 500 1lts.; S.St-316 Anchor 1
type Agitator

Te Extractor/Separator, conical with pumpe, 1
cap. 1000 lts., S.St-316, Anchor type
stirrer

8. Distillation unit, cape 500 lts., S.St-316, 1
jacketed, jacket pressure 6 kgs/ca®, including
heat exchanger and receiver

9e Forced ¢irculation evaporator, cap. 4!?, 1
SoS‘b.—316.

10. Plate and frame type pressure filter, 1
oar. 4M2, s.st-316,

1. Adr oirculation drier, Aht = 10M°, S.St-Trays 1

12. Wiped-¥ilm evaporator, Aht = lM?. S.St. 1




APPENDIX D

List of Equipment for Formmlations

SI. No. Description with specifications

TABLET SECTICN:

1, Labaratory Kneader

2. Wet gramulator .

3. Dry granulator

4. Tablet abrasiorn teuater

Se Tablet friability tester

6. Gramule flow tester

Te Aocela cota Pan - with spray costing device
-5 to 10 kg. capacity

8. Ball mill - with 3 kg. capacity

OLFTIENTS SECTION:

1. Ointment filling machine - % Lt.

2. Crimping and printing machine

3. Cintment diffusion testing equipment

4. Priple roller mill 5 kg/hr,

LIQUIDS SECTION:

1. Zataneter

JRJECTABLES SECTION:

l.

2.

Nembrane filters 14 cm,

Mattler Balance

PACKING ARD PACKAGING:

1.

Thickness tester (Dial guage)




APPENDIT )

list of Equioment for Formulations

Sl. No. Description with specifications

T SECTIC:

1. ' T™win-ehell blender 3‘to 10 kg. capacity

2. Double cone blender ~do -

3. Tray drier - 12 Al. trays, electrically oferated with
teap., control -~ 20 to 30 kg. capacity

4, #luid bed drier - 5 kg. capacity

Se Tabletting machine - Single punch machine with different
sizes of punches and dies

6. Rotary Tabletting machine - 16 station with different
sizes of punches and dies

Te I1.P./B.P. Disintegration testing machine

8. Dissolution testing apparatus

9. ' Hardness tester

10. Sieve analysis equipment ~ with variocus sisve sizes

10 to 120 mounted on a mctor driven vibrating disc,

11. Coating pans

12, Worster type air suspension coating equipment - 1 %o
5 kg. capacity

13. S.3. jacketted syrup making pans with stirrer mounted
= 5 t¢c 10 Lts. capacity

4. Laboratory stizrer with variable speed

15. Homogenizer, Lab. type with variable speed - 5 Lts,
capacity

16. i xer-cum-Grinder

17. Planetary mixer - § to 20 kg capacity

18. Vaccum drier

19. Strippacking machine - Bench type

20. Tin seeming machine




Sl. No. Description with specifications

2. Portable platform scale balance - upto 100 kg.

22, Dial scale - upto Skz. 100 gm. divisions

23. ' Double Pan Balance - to w;igh upto 100 gm. with an
accuracy of 10 mg.

24. Spray drying equipment .

5. Freeze drying squipment

26, | Poly. bag sealer - *'Sparkman itype' - single line sealing

for poly. bags of 100 to 1000 guage both for EDP and
LDP, to operate on 230 volts., single phase A.C. supply

27. Hammer mill - pilot scale model

28, Punch polishing kit

OLNTYENTS SECTION:

1. Stear jackstted S.S. Vessels, -~ 5 Lts, Cap. with a mounted
stirrer with Gate type impeller

2. Homogenizer with jacketted arrangement

3. Triple roller mill - 5 kg/hr,

CAPSULES SECTICN:

l. Band £illing capsule machine with interchangeable parts for
'11“' 00, 0, 1’ 2’ 3’ 4' 5"200 hOlOl

2. Planetary aixer of 5 kg. capacity

3. Vibrating sifter with 10, 20, 40, 60 and > 80 meshes

LIQUIDS SECTIOW:

1. S.3. jacketted vessel - 15 lta. capaciiy with a mounted
stirrer

2. 308. “”.1’ U‘ith hi.ng‘d 1id‘ - 2 Lta.’ 5 lt..' m
10 1ts. capacities

3. Li&uid £illing machine -~ single stroke - volumetric
filling, with 15 to 450 ml,. capacity

4. Bottle PP Capping machine for various nock sizes - hand
operated

Se Optical checking equipment
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31. Jo. Descripiion witn specificalions

6. Ultrasonic bottle washing machine

T. Bottle drying oven

8. , Hoppler viscometer

9. Mechanical lLaboratory stirrer with variable speed.

I A BT SECTION:

1. Pressure filteration essel 5 Lts, capacity with a pressure
gnage

2. Menrbrans filter holder - 19 cm, dia.

3. 9.3. Seamless vessel with air tight cap and with an
inlet and airvent SLts. capacity

4. Semi antomatic ampoule sealing machine (table model)

Se Semi a.u'.tomatic ampoule filling machine (table model)

6. Single stroke ampoule and vial washing machine

Te Dry heat sterilizer, temperature range 50 to 300°C with
regulator

8. Actoclave horizomtal with downward air displacement,
electrically/steanm operated — 10 Lts., capacity

9. S.3. jacketted vessel - 10 Lts.

10. Ampoule and vial holding trays

11, laboratory stirrer with variable speed

12. . pH meter digital

13. Pyrogen free distillation unit § Lts./hour

u. Deionizer

15, Sintered glass funnels G2, G3, G4, and G5 filters of

500 ml, capacity
16. Buchner flasks - 1 Lt, 2 Lts, 3 Lts, capacity

17. Buchner porcelain funnels




-
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ST. No. Description with specification

18. Vial capping machine (table uodel)

19. Vaccum pumps - Double stage rotary vane type with 100 Lis,/mt.
of air displaceument capacity, with 1/2 HP motor

20, ' Visual Inspection equipment

21, Photo Electric colourimeter .

PACKTNG AND PACKAGING: .

1. Bursting Sirength Tester - Hand operated

2. One pan Balance |

3. Vernier Calipers

4. Puncture resistance tester

Se Substance indicator for paper and paper boards

6. Water vapour transmission testing equipment

GERERAL EQUIPMENT:

1, Ovens with temperature regulators

24 Bumidity ch. “er with temperature c-ntrol

3. Photosensitivity testing squipment




APPENDIX 2
List of Fguipment tor Process Coniroi laboraicry
Sl. No. Description of the Item Qty.(Nos)
1, PH-Mater 2
, .
24 pH-Meter, digital, Accuracy 0-O1 pH 1l
3. Hot air oven upto 200°C, size 16" x 18n - 2
4. Melting point and boiling point apparatus 1
Se Water bath-Thermostatic . 1
6. 011 bath-Thermostatic ' 1
Te . Water bath, cap. 1l K.W. 4
8. Lab. stirrer 6
9. Rotary film evaporator ‘ 1
1o. Muffle Furnace 1
11. Digital flame photometer 1
12, IR Moisture Balance 1
13, Vacuum drier, electrically heated 1
. High vaccum pumps, 0.5 mm Hg. resi§ua.1 pressure 2

15, Refrigerator, cap. 250 lts, 1
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APPENDIX
List of Bouipment for Pracess Control Tahoratory
8l.No. Tescription of the Item Qty.(Nos.)
1. Gas chromatograpa (Imported) with TCD, FID 1
. and ECD :
2. IR Spectrophotometer (M/a. Perkin-Elmer) 1
3. Mettler monopan balance, cap. 100 gms, . 1l
4. Mettler top pan balance, cap. 1 kg. _ 1
Se Msttler top pan balance, cap, 5 kgs. 1
6e OV Spectrophotometer, Beckman, Scanning model 1
7. Autoclave, cap. 5 lts., pressurs 100 kgs[cmz, 1
SeSt. electrically heated
8. Autoclave, cap. 2 lts., pressure 100 kgs/cmz, 1
SeSt., electrically heated
9. UV-Visible Spectrophotometer, Spectronic - 20 1
10. Beckman Aquameter, KP-4 1

11. Automatic 7Hitrators 1
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