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1. INTRODUCTION

The technology involved in the production of pharmaceuticals in dosage
form is relatively simple and is well diffused in several developing countries
specially in the Asian and Latin American regions. This type of industry is
also characterized by licencing arrangemerts, foreign subsidiaries and joint
ventures. However, the technology in the case of manufacture of
pharmaceutical chemicals or bulk drugs is rather sophisticated and is held by
a limited number of technology holders. This is one of the reasons why only a

few developing countries have been able to make some head way in this area.

The consultation meeting on transfer ¢f technology and technical know-
how between developing countries in the field of pharmaceutical industries
organized by UNIDO and held at Lucknow, India during 1976 recommended cooperation
amongst developing countries as one of the ways in which transfer of technology
could take place. Pursuant to this, UNIDO organized the visit of an Indian
technical team to Brazil, Cuba, Mexico and Peru in 1977. The team recommended
the establishment of a multipurpose plant for the production of pharmaceutical

chemicals in Cuba.

The availability, pricing and transfer of technology fcr the bulk drugs
formed one cf the major issues of both the UNIDO consultations on the
Fharmaceutical Industry held in 1980 and 1983 respectively 1. The first
consultation recommended that mutually acceptable transfer of technology
should be facilitated through UNIDC providing reference information relevant
to the transfer of technology, including technical aspects, such as level of
production, magnitude of investments, inputs, infrastructure, etc..., which
could be significant aid to individual developing countries in bilateral

negotiations for transfer of technology.

The second consuitation recommended that in respect of offers of
technology for the production of bulk drugs and intermediates, UNIDO should
in cooperation with technology holders prepare feasibility studies at the

request by interested countries.

In the above context, the project entitled "Establishment of a Multi-
purpose Pilot Plant in Cuba' is a very interesting example of transfer of

technology in the area of manufacture of pharmaceutical chemicals based on

1. First consultation on the Pharmaceutical Industry, UNIDO/1ID/259, 1980;
Second consultation, UNIDO/IN/311, 1983




chemical systhesis and constitutes an important milestone in the development

of Pharmaceutical Industry in Cuba and has significance for other developing

countrizs in this field.

The pharmaceutical industry in Cuba, like in many other developing countries
is confined mostly to the production of pharmaceuticals in dosage form based
on imported active ingredients or pharmaceutical chemicals. Dependence on
imports has been limiting the growth and development of the indigenous
pharmaceutical industry. The Government is, therefore, keen to achieve self
reliance to the extent feasible in this sector through taking up of local
manufacture of pharmaceutical chericals using available indigenous raw
materials and skills. To achieve this, Cuba should have access to technology
for the manufacture of pharmaceutical chemizals. As mentioned above, such
technology is rather sophisticated and is held by few sources. The mere
acquisition of such technology is not enough. This has to be adapted to the

local conditions and raw materials.

Concept of Multipurpose Pildt Plant

The quantities of different pharmaceutical chemicals required by the Cuban
pharmaceutical industry are rather small. 1In view of this, establishing
single lines of production for each pharmaceutizal chemical is not economically
viable. Hence, the concept of multipurpose plant war appliel in this case.
What thisreally means isthat several pharmaceutical chemicals in varying
quantities can be produced in the same plant either sequentially or sometimes
simultaneously. The plant can thus be kept busy round the year which renders
it economically more viable than establishing single lines of prosuction for

each pharmaceutical chemical with large under utilized capacities.

UNIDO entered into a contract with Sarabhai Research Centre (SRC) of India
in 1978 for the supply of technical know-how and major equipment; training
of Cuban personnel in India as well as supervision over installation, testing
ani commisioning the multipurpose pilot plant. The financial inputs for the
project are from the Government of Cuba, UNIDO, UNDP and tne Government of
India in that order and the Project thus represents a joint cooperation between

them.

Sarabhai supplied equipment for process, utilities and laboratory. They




prepared basic engineering design based on which the Cuban counterpart worked out

the detailed engineering design. Two batches of Cuban technical personnel were
trained at Sarabhai tacilities in India in the field of production, quality control,
maintenance and engineering design. The technological process for the production

of 15 pharmaceutical chemicals was demonstrated to them with stipulated efficiencies
and quality during the course of their training. Installation materials were
procured from other sources in Ipdia. Equipment such as storage tanks were
fabrjcated in Cuba. Civil works and the installation of equipment were carried

nut by Cuban counterpart based on the design approved by Sarabhai. Final
installation, testing and commissioning were dcne under the supervision of

Sarabhai team. Trial batches in the multi-purpose pilot plant were completed

in 1986.

2. OBJECTIVES AND LOGIC OF PROJECT

Development Objective

The development objective of the project is the transfer of technology
for the production of active ingredients/pharmaceutical chemicals and the
build up of technological capability through which necessary infrastructure

‘and manpower could be developed. This will lead to the production in the
country of some essential pharmaceutical chemicals required for social health

programmes in a more rational and economic manner.

Immediate Objectives

a) Establishment of a multipurpose pilot plant for process development,
adaptation and back integration of technology.

b) Transfer of technology for the production of 15 pharmaceutical
chemicals fiom raw materials, intermediates through chemical synthesis.

c) Technical skill and manpower development.

3. MAIN CHARACTERISTICS OF THE MULTIPURPOSE PILOT PLANT

The multipurpose pilot plant constitutesa sophisticated industrial
installation within the Pharmaceutical Industry in Cuba. The following are the

main features of the pilot plant:




a) Civil Works
The project area measures 23.000 m’. Out of this, an area of 7.155 m2
is constructed and 3.882 m2 is covered. The areas of important buildings are

indicated below:

- Storage area for raw materials and finished products 2.376 m2
- Production building 1.080 m2
- Storage area for solvents 825 m2
- Building for general services 216 m2

b) Production Level of Pharmaceutical Chemicals

Pharmaceutical Chemical Pharmacopoeal Standard Annual Capacity (tons)
1. Acetyl Salicylicacid (Aspirin) U.S.P. 190
2. Chlorcdiazepoxide N.F. 1
3. Clofibrate U.S.P. 1
4, Diazepam U.S.P. 1
5. Diphenyl hydantoin U.S.P. 2
6. Indomethacin B.P. 1
7. Lignocaine hydrochloride I.P. 0.3
8. Methyl Salicylate U.S.P. 8
9. Metronidazole u.S.2. 4
10. Nalidixic Acid N.F. 3
11. Nicotinamide U.S.P. 15
12. Nikethamide B.P. 1
13. Paracetamol B.P. 1
14. Phenylbutazone B.P. 4
15. Procaine hydrochloride B.P. 10
¢)  Budget

The total budget for the project amounts ro US$ 4.472.288 out of
which the equipment component amounts to US$ 2.210.553 and the cost of
buildings is US$ 1! 7°5.111. UNIDO contribution was in the form of US$,
Indian Rupees and (ukan Pesos. UND? contributioo was in US$ while that of
the Government of india was in Indian Rupees. The Guban Government

contribution was in Cuban Pesos and in kind.




e) Value of Production

Based on 1981 prices the value of snnual production amounts to about

US$ 2.8 million.

4. ACTIVITIES CARRIED OUT AND OUTPUTS PRODUCED

The dockets containing technology and the technical specifications of raw
materials and finished products were sent to CUBA in October/November 1979.
The Cuban technical personnel underwent training both in the laboratory and
in the pilotplant from 29.1.1981 to 20.2.1981 and from 20.1.1984 to 8.2.1984,
The first team of technical personnel came on 29.1.1981. The members were

Mrs. Mayra Sanchez,
Mr. Arango Ramon,
Mrs. Perez Maria Elena,
Miss Grau Silivia
Miss Alba Susana and
Mr. Hernandez Angel

The second team came on 20th January 1984 consisting of the following members:
Mrs. Mayra Sanchez,
Mr. Oscar Gonzalez,
Mr. Ramon Arango,
Mr. Angel Hernandez,
Ms. Maria Perez,
Ms. Susana alba,
Ms. Tania Delgado and

Mr. Josquin Orrve.

The equipment supply was completed in May 19384. The list of equipment is

given in Annexure A.

in Annexure B : information supplied to the Cuban team both on operations
and quality control as well as drawings (Civil and Mechanical) of all the

equipment supplied is mentioned.

The Engineering group visited SRC along with the other members both for
finalizing plan and for training in maintenance from 20.1.1984 to 8.2,1984,

After the completion of the construction of piitct plant and installarion of




the equipment, SRC engineer, Mr. S.D. Maharaj, was in Cuba between 1 August 1985

and 13 January 1986. During his stay, he had ensured leak-proof satisfactory
performance of service equipment and suitability of the equipment for taking

initial batches. Some details are given in Annexure C.

Between 23 November 1985 and 11 May 1986 a group of four chemists
Mr. D. M. Desai, Mr. J.C. Soni, Mr. N.V. Upadhyaya and Mr. J. J. Panchal)
worked for the establishment of technology in the laboratory in Cuba with
the raw materials that had been procured by the Cuban Government. The actual
demonstrations of the technology on the pilot plant were carried out between
1 April 1986 and 11 May 1986. During the last phase of demonstration the team
leader from SRC and the analyst from SRC were present to ensure the satisfactory
completion of the job. During this period, all the technologies were
demonstrated in the laboratory and in the pilot plant to the complete satisfac-
tion of the Cuban team. The batch sizes were in conformity with SRC proposal;
the yeilds and the quality of the products were also in accordance with the
guaranteed yields from the technology (See Annexure C). In Annexure C the
experimental batchzs taken in Cuba both in the laboratory and in the pilot
plant are summarized. Details of a few batches are also incorporated to give
an idea of the thoroughness of transfer of technology. The project was handed
over to UNDP Resident Representative, Havana, Cuba with a request to communicate
to UNIDO about the completion of the project and to take necessary steps to
formally hand over the project to Cuba.

The main objectives of the training programme for the Cuban technical

personnel were

a) To familiarize the people with techknology for the pharmaceuticals
under consideration.

b) To high—light the importance of strictly adhering to the details
given in the dockets.

c) To explain the technical implications of the procedural details.

d) To explain the advantages of the technology given.

e) To explain the problems that might arise unwittingly due to failure
of services, inferior raw materials and process modifications adopted

for considerations of ease of operations.




£) To explain theoretical considerations that have been taken into
account while preparing the technical mannuals.
g) Some details regarding manufacture of Aspirin, Paracetamcl, Nalidixic

acid, Metronidazole, Indomethacin, etc. are given in Annexure C.

5. ACHIEVEMENT OF IMMEDIATE CBJECTIVES

a) The transfer of technology for the manufacture gf 15 basic pharmaceuticals
from available intermediates, alcng with the suppply of plant equipment and
laboratory equipment has been achieved.

b)  The training of Cuban technical personnel in the laboratory, pilot
plant and quality control laboratory has been achieved.

¢) The multipurpose pilot plant has been commissioned in Cuba (May 1986).

d) The operating personnel have been trained.

e) Maintenance personnei have been trained.

f)  Trial batches have been taken on the multipurpose pilot plant and the
products have been analyzed. The yields of the products are found to be in
conformity with yields claimed for the technologies, and the quality of the

products are found to be in conformity with pharmacoepial requirements.

6. UTILIZATION OF PROJECT RESULTS

The technologies for 15 bulk pharmaceuticals have been demonscrated on
the multipurpose pilot plant put up in Cuba on the UNIDO project No.
UC/CUB/78/093. Products are now being produced on the pilot plant regularly.
The absorption of the above technologies and regular production of bulk
pharmaceuticals would contribute to Cuban self-sufficiency in bulk

pharmaceuticals.

7. REASONS FOR THE DELAY IN IMPLEMENTING THE PROJECT

A variety of reasons can contribute to delay in the implementation of a

project of this type,.

a) Definition of respcnsibilities of the contractor and the host
country should be clear and unambiguous. Details of the responsibilities
should be written up in an unambiguous manner after discussion with both
parties. A workable time frame should be fixed so that discharge of

responsibilities can be monitored.




b) Correspondence delays could be reduced not only by sending telexes but
by sending follow-up letters clearly pointing out deviations from norms

during the implementation of a project.

c) Brief meetings between the parties should be arranged once in 6 months
after the commencement of the project to review progress, to analyse
unavoidable delays and to clear up misunderstardings.

d) When a project takes more than two years for implementation, factors
such as inflation may have to be taken into account. If the delay is not
attributable to the contractor, a suitable provison on reasonable basis may

have to be made in the contract for the delays of the host country.

In the course of the implementation of this project, some delays were
encountered in transport of equipment because of limited shipping facilities

between the two countries.

This project has suffered some unavoidable delays also under a) and b)

above.
During the implementation of the project, it was felt many times that more
preplanned meetings between the host country and the contractor might -have cut

down the delays to some extent.

8. HIGHLIGHTS CF THE PROJECT

a) Transfer of Technology

The multipurpose pilot plant constitutes a significant step in the
acquisition and adaptation of sophisticated technology for the basic
manufacture of essential drugs and to this extent the country becomes self

sufficient.

b) Economic Importance

So far Cuba has been importing most of the active ingredients to
feed its pharmaceutical industry expending foreign currency. This plant
will facilitate the local production of 15 essential drugs and this will

save valuable foreign exchange.
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c) TCDC

The project involves technical cooperation between Cuba and India -
South - South cooperation. After commissioning the pilot plant, Cuba can
provide technical cooperation to other developing countries in the sub-

region by transfer of technolugy, demonstration and training.

d) Export Possibilities

After satisfying domestic requirements, Cuba will be in a position
to export some active ingredients to the neighbouring countries to feed

their pharmaceutical industry.

e) Growth and Development of the Pharmaceutical Industry

The pilot plant will facilitate the development and introduction of
new technological processes and production techniques, which will promote
the growth and development of indigenous pharmaceutical industry. 1In case
the technology so developed leads to economically viable production and if
the demand for a specific drug justifies, a single line production can

be established.

f) Technical Skill Development

The pilot planﬁ led to the development of indigenous technical skills,
which will facilitate the designing, establishment and operation of plants

for the manufacture of active ingredients through chemical synthesis.

9. CONCLUSION
a) The multipurpose pilot plant with an annual production capacity
of 240-250 tons, covering a range of 15 bulk pharmaceuticals, has been

commissioned and regular production operations have commenced.

b) The project is an imporctant milestone in Cuban self-sufficiency
for bulk pharmaceuticals. It is the first effort in Cuba for the production
of synthetic pharmaceuticals. Cuban chemists and engineers have acquired
the know-how through training and are in a position to utilize acquired
technologies for regular production of bulk pharmaceuticals. This achievenent
has been possible because of financial help and monitoring provided by

UNIDO/UNDP, Governments of Cuba and India.
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<) The successful completion of the project demonstrates that
developing countries can transfer technology and implement projects in less-
developed countries. Acquisition of technology from developing countries
would be advantageous to less-developed countries &s assimilation weould

be easier.

d) The completion of the project has given a lot of self-confidence
to chemists and engineers of Cuba which has several qualified and competent

engineers and technicians.

e) The success of the project also illustrates the capability of
Indian chemists and engineers to put up pharmaceutical plants for

manufacture of bulk drugs.

£) The success of the project is also due to a large extent to
the keen interest and hardwork of the Cuban team of engineers, scientists

and technicians.

g) The success is also due to the ability and cooperation extended

by Sarabhai Research Centre.

10. RECOMMENDATIONS

There is an immense scope for technical training, transfer pf technology
and tehnical cooperation among the developing countries. 1In the first place,

the scope of each phase of activity has to be adequately defined.

For instance, technical training can be in tne laboratory, pilect plant
or plant. It can te for one or more producis. The more advanced developing
countries might only look for technologies for specific products or for
specific intermediates as they would be having enough experience and expertise

to adapt the acquired technoulogies themselves.

Acquisition of technclogies for selected products and intermediates may
not be very expensive, and some institutions or companies might be willing to

cooperate in such an activity as it does not involve much expenaiture of time
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and man-power on their part. Technical training for specific products would
not be difficult to arrange for provided the country seeking such help has

the necessary infrastructure to benefit by it.

As mentioned earlier, UNIDO can assist in identifying specific products
for each developing country and facilitating the acquisition of technology
by each country. This would help a developing country to deploy the minimum
number of technical persons with the specific task of implementing a project
where one or two products only are manufactured. This will enable a country
to acquire expertise in narrow areas, which, later on, can be expanded to

other products.

Countries which have a nucleus for the manufacture of basic drugs and
formulations can be encouraged to acquire newer technolecgies gradually. Here,
again, UNIDO, can help a given country by identying technology for a product
or two, assisting the country by identifying a source for the technology and

in some cases acquiring the technology on behalf of the courctry.

When ecach country looks for fewer technologies, it would be easier :o

select the best technology available for the product.

The modular approach to a multipurpose plant will be less expensive

and more easy to implement, expansions taking place as and when desired.

Collaborations between developing countries in technological fields
should be encouraged. Countries which can part with technology can be
identified. Charges for technology transfer can be assessed on the basis

of terms of transfer of technology, like demonstration, training. etc.

Countries which have already collaborated could be encouraged to inter-
act further for mutual benefit, by arranging for further acquisition of
. techneclogy, for further training of technical personnel or for arranging
for visits of technical experts, depending on the needs of developing

countries.




LIST OF EQUIZMELR

M.S.R.L. : Mild Steel Rubberlined.

SR.NO, ITEM - PROCESS ECUIMCNT CAPACITY NO,
1, Jacketted glass-lined reactor with
- agltator ) 8 2
2. G, L, Condenser m, 2
3. G, L, Heceliver 1, 1
4, Jacketted S,S. Reactor with agitator l. &
5¢ Se. S, Condenser me 4
6. S; S. Receiver 1. 2
7. Jeacketted S, S, Reactor with agitator 1. &4
8, S. S. Condenser m, 4
9, S, 3, Receiver 1. 2
10, Jacketted S,S, flat top reactor with
agitator 1. 1
11. M.S.R.L, flat top reactor with agitator 1.
i;; Jacketted S,S, Concentration pan with
agitator 1.
13, Jacketted S,S, Vacuum still pot with
aglitator 1,
14, S, S. Condenser 1,5 sqene 1
15, Jaoketted S, S, Receiver 1,
G.L. : Glasslined
$.S. : Stainless steel




{ANNEXURE t A ..... Contd, ss.,)

SR.NO, ITEM - PRCCESS EQUIPMENT CAPACITY NO,
16, 12000 S, S, Basket centrifuge 2
17. 10000 S, S, Basket centrifuge 1
18, Me S. R¢ L. Filter box 600 1. 2
19, S. S. Filter box 600 1, 1
20, S. S, Sparkler filter p §
21, S. S, Pressure leaf filter 1
22, Forced draft dryer 94 trays 3
23. Forced draft dryer 40 trays 1
24, Forced draft dryer 30 trays 1
25. . Forced draft dryer 10 trays 1
26, Vacuum shelf dryer with condenser i
27 Water ring vacuum pumps 7 hePe 4
28, High vacuum pump 2 h,pe i
29, S. S, CentriZugal pump 50 1bm at 4

29 7.
30, M. S. Re L. Pump 50 1tm at 2

25 m,
3, All glass reactor 100 1, 2
32, S. S, Pulveriser 1
33. S, S. Mechanical sieve 1
34, S, S, Resin column 0,6 mo

1,5 m high 2
35, Se S, Slender o
360 S, S. ‘Vent. Condenser 1.5 8Q.Me 5
37. Dial type balance To weigh

50 kg. 2
38. Miscellaneous equipment

b s




(AMZURE H A A XN NN Contd. 0000.)

SR, NO, ITEM - PROCESS EQUIRMENT CAPACITY NO,
TANK FARM ECUIPMENT
i. Tank for storing hydrochloric aocid, ’
high density polythene 10000 1, 1
2. M, S, Storage tank for sulfuric aoid 10000 1, 1
Je M, S, Storage tank for caustic soda 10000 1, 1
4, M, S, Storage tank for tenzene 10000 1, 1
5 « S, Storage tank for toluene 10000 1, 1
6. M, S, Storage tank for acetone 10000 1, 1
7e M, S, Storage tank for ethanol 10600 1, 1
8. M. S, Storage tank for methanol 10000 1, 1
9. 4, S, Storage tank for diesel 0il 10000 1, 2
10, C, I. Submersible punp for solvent 5
11, C. I, Pump for sulfuric acid 1
12, Ce I. Pump Zor caustioc soda 1
13, Polypropylene pump for hydrochloric
ceid 1
14, M, S, Vent condensers 1 sqeme 5
15, C. I, Punp Zor diesel oil 1
SERVICE EQUIPMENT
1, Stean generator to generate stean
at 10 atm, 500 kg/hr,2
2, Demineralized water unit 3 mo/ur. 1
3e Sbft water unit, dealkalizer 3 oo/hr, 1
C.I. : Cast Iron




(ANNEXURE : A veecosoes CONtde ecooes)

SR.1I0, ITEM - FROCESS EQUIPMELIMD CAPACITY NO.
4, H.D.P., Storage tank for D,,M, Vater 10000 1, 2
5 d.D.?, Storage tank Zor soft water 10000 1, 2
6. S, S, Pump for D, M, Vater 25 lpm at

25 m, 1
7e C, I, Pump for soft water 25 lpm at
25 m, 1
8, Refrigeration unit for chilled
water at SC 30 tr 2
9. Refrigeration unit for chilled brine 10 tr 1
10, Cooling tower 150 tr 1
11, - C, I, Cooling water pump 1500 lpm
at 25 n, 2
12, C, I, Chilled water pump 500 1pm
at 25 n, 2
13. C. I. Chilled brine pump 100 1pm
at 25 m, 2
14, Hot 0il circuiation unit 70030 K,
» cal/br, 1
15, Air compressor 2
16, Eleotric substation 50 KVA 1
17. Diesel generator 50 XVA 1
18, Incinerator 1
19, Battery operated fork 1if¢ truok 1
H.P.D.: High Density Polyethylene

D.M.: Demineralized.
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i,

10,
11.
12,
130

EQUIPMEIT FC2 AUALYTICAL LARORATORY

a) Metler semimicro balance

b) Single pan Indian balance
o) Rough balance (Avery, type)
Melting point apperatus

Laboratory drying oven (0-250°C,)

Muffle furnace

Karl Fischer apparatus
Refractometer

Speotro celorimeter
T.L.C. equipment
YVaouum pump

Heating mantles

Hot plates

pH Meter

UV = viewing cabinet

Glass Wa¥es and other Laboratory Items ¢

2.

3.

b,

Burettes (10, 25 and 50 cc, capacity)
Pipettes (1,2,5,10,25 & 50 cc)

Lemda pipettes (5,10 & 25)

Graduated pipettes (1,5 & 10)
Beakers (25,50,100,250,500 & 1000 co)

Conical flasks (25,50,100,250,500 &
1000 cc) (Erlemmeyer
Iodometric flask (250 ml,)

1000

=
=)
.

m»r-t»n—l»l

(one vaoc.
oven

(O RV I = T T i

i doz, each
20 eaoh
3 each
10 eaoch

2 doz. each &
1 doz,

2 doz, each
1 doz,
i doz.




(ANNEX'JRE : A ®oseccoevee contdo 00000';0)

5

7.
8.,
9.

10,

11,

i2.

13.

14,

15,
16,

17.

18,
19.
20,

Kjeldhal distillation units (Kjeldhnal
f1asks)

Kjeldhal flasks 500 zl,
Kjeldhal flasks 300 =1,
Platinum ocrucivles

+ Tongs with Bt, tip

Nickel crucibles

§ilioca (Vitreosol cruoibles)

Miscellaneous items (like stand, clamps,
etc.

Round Hottom flask with Std, joints
(3-24) (100, 250 & 500 ml,)

a) Thermometer (Crdinary 0-250°C)
b) Taermometer (Q.F. ,0=250°C)

Std, Glass joints, Adapters,
Olassenheads, etc,

Separating funnel (50, 100, 750 & 500 oc)
Ordinary funnels

Weighing bottles

Sintered glass crucivles

Filteration flasks (50, 100, 250, 500,
1 1it.)

Glass condensers of various types
Coiled type

Glass cylinders (10, 25, 100)
Nealer tubes (25,50, & 100
Volumetric flasks (10,25,50,100,
250, 500 & 1 1lit,

& 2 1it,)

Nos,
Nos.
NOSQ

N No v OGN

doz,

1 doz,
6 Yos,
3 Nos,

each
doz,
doz.
doz.

o O

each
doz.
doz,
doz.
doz,
doz,
Nos,
3 Hos,

AR R PR PREREO

each

eaoch

each




(ANNEXURE 2 A ceccense Contad, ooooo) NO.

24, Test tubeg ==——=—= All 8izeS seeecvece 2 doz.
22. Desiccators ordinary 4
Vac, 2
23, Speoific gravily bottle &
Pyknometers 10
25 2 each
50
Pyknometers L

24, 100 Lit,21l-zlass Assembly

Information mentioned hereunder has algso been sugplied.

1, Operation and Maintenance instructions for equipment,

o, Peorformance curves of pumps & Data available from the
mamufacturers,

3., Installation instructions,
4, Maintenance and operation mamal,
5, Fire fighting and hagard handling arrangement.

6, Location of an optimum number of safety showers in the
battery area,

7. Hamardous areas to be ear-marked ard insiructivas for
using suci areag,

8, Information regarding the mode of anchoring each plece
of equipment to e cdescribed and siown on the layout
plan and details of the supports and fiztures,




LIST OF MANUALS, CIVIL AND MECHANICAL DRAWINGS, DA1A SHEETS
ETC., SUPPLIED

Cperational Formula Part I & Part II and Cuality Control
Manual have been supplied.

The following 8 crugs are covered in Part I,
1, Aspirin
2, MNicotinemide
3. Methyl salicylate
4, Metronidazole
5. Procaine Hydrcchioride
6, Clofibrate
7. Diphenylhydantoin &
8, Lignocaine Hydrockloride,

The following 7 drugs are covered in Part II,

1., Indomethaoin

2, Nalidixic aocid

3. Phenylbutazone

4, ZParacetamol

Se Diazepan

6., Chlordiazepoxide &
7. Nikethamide,

All the details regarding operations for all tae 15
drugs starting from the correspondiiag raw materials are
given in the mamuals,

Quality Control Mamual contains tlke specifications of
the finished products, local specificetions for raw materials
and intermediates, Details for carrying out thne quality
control tests are also indicated therein,
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Civil and Mechanical drawings have been sunplied,
CIVIL DRAVLINGS :

i, SIOIP/UNIDJ/CIV/6 R4 dated 18,1,80.
2, SHIP/UMIDO/CIV/7 34 doted 5,2,80.
3. SEIP/UMIDO/CIV/i6 B1 dated 5,3,80.
4, SHIP/UNIDO/CIV/8 R3 dated 15.2.80.
5, SEIP/UNIDO/CIV/9 R2 dated 25.,2,.80.

MECHANICAL DRAVINGS :

6. SZIP/UMIDO/01A/R6 dated 4,380,
8, SIIP/UIIDC/12/R1 dated 13.3.80.

The above Civil & Meckanical drawings give details of
8ite development, gutier layout, equipment layout, eto,
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Data Sheets have been supplied,

SR.NO, DATA SEEET NO. ITElX NC. ITEM DESCRIPTION
1. UNIDO/1001=A/2/15=~9-79 UN=3=1 1000 L SS Reaotor
2, UNiDn0/1001=8/2/15-9-79 UN-ii=1 1000 L SS Reactor
3. UNIDO/1001~C/2/15=-9=79 UN=5-1 1000 L SS Reactor
4, UNIDO/1001aD/2/15-9=79 UN-6-1 1000 L SS Reactor
Se UNIDO/1002-A/2/15=9~79 UN=7=-1 600 L SS Reactor
6. UNIDO/1002=B/2/15=9=79 UN=-8=-1 600 L SS Reactor
Te UNIDO/1002=C/2/15/9/79 UN=9-1 600 L SS Reactor
8. UNIDC/1002+D/2/15~9%=79 UN-10-1 600 L SS Vessel
9,  UNIDO/1003-A/2/15=9-79 UN-1~4 & M? SS Condenser

16,  UNIDO/1003-B/2/15-9=79 UN-3-4 4 4% SS Condenser
11, UNIDO/1003-C/2/15=9-79 UN-k=4 4 M® SS Condenser
12,  UNIDO/1003-D/2/15-9-79 UN-5<4 4 M2 SS Condenser
13.  UNIDO/1003-8/2/15=9=79 UN-6-4 4 M® SS Condenser
14,  UNIDO/1004~A/2/15=9=79 UN-7-4 73 M® SS Condenser
15,  UMIDO/100&~B/2/15-9=79 UN-8-4 3 M® SS Condenser
16,  UNIDO/1004<C/2/15-9=79 UN~9-4 3 M® SS Condenser
17. UNIDO/1005=A/2/15=9=79 UN=8=~5 500 L SS Receiver
18, UNIDO/1005-B/2/15=9=79 UN=9-5 500 L S Receiver
19, UMIDO/1006~A/2/15-9=79 UN~5-5 600 L SS Receiver
20, UNIDO/1006~B /2~15-9=79 UNab=5 600 L SS Receiver
21, UNIDO0/1006=C /2 /15~9=79 UNe20-2 600 L SS Receiver
22, UNIDO/1007-A/2/15=9=79 UN-1i=1 600 L MSRL Vessel
23, UNIDO/1007~B/2/15~9=~79 UN-12-1 600 L MSRL Vessel
24, UNIDO/1009-2/15=9=79 UN~i3=-1 500 L SS Pan

25, UNIDO/1010-A/2/15=9=79 UNe15-1 SS Resin Column
26, UNIDO/1010-B/2/15=9=79 UN=-16=1 SS Resin Column
27, UNIDO/1011-A/2/15=9=79 UN-21-1 600 L MSBL‘§11ter

ox

28, UNIDO/1011-B/2/15=9=79 UN-22-1 600 L. MSRL Filter

box
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SR.HO., DATA SIEET MNC.
29, UNIDO/1012-2/15-9~79
30,  UNIDO/1013-2/15-9-79
31, UIIDC/1014-2/15/9/79
32, UiiD0/13:15-2/15-9-79
33, UNIDO/1016-2/15-9-79
34, UHIDO/1017-A-2/15-9-79
35, UNIDO/1017-8-2/15-9-79
36, UNIDO/1017-C-2/15-9=79
37. UNIDO/1018-2/15-9-79
38, UNIDO/1019-2/15-9-79
39, UNIDO/1020-2/15-9=79
40, UNIDO/1021-2/15=9~79
41, - UMNIDO/1022-A/2/15~9=79
42, UNIDO/1022-3/2/15-9-79
43, UNIDO/1023-2/15=9~79
g4, UNIDO/1024/A/2/15-9=79
45, UNIDO/41024/3/2/15-9-79
46, UNIDO/19025/2/15=-9=79
47, UNIDO/102(/2/15~9~79
48, UNIDO/1027/A/2/21.9.79
49, UNMIDC/1027/3/2/21.9.79
50, UIIDC/1527/C/2/21.9.79
51, UNIDO/1227/D/2/21.9.79
52, UNIDG/1028/A/2/21.9.79
53, UNIDO/1028/B/2/21.9.79
54, UNIDO/1029/A/2/24.,9.79
55, UMIDO/1029/B/2/24.9.79

ITEM NO. ITEM DESCRIPTIOH
UN-20-1 600 L SS Filter Box
Ult=-14 200 L 3S Distillat-
ton Unic
Uil-24=1 Pressure filter
Ull-23-1 SS XKBC Filter
UH=30 Vacuum Dryer
UN-25 30 M° Tray Dryer
UN-26 30 M2 Tray Dryer
UN-27 30 M® Tray Dryer
UN-28 15 M2 Tray Dryer
Ul-29 10 M> Tray Dryer
UN=45=1 SS Nutsche filter
UN=-19-1 1000 mm § SS
Centrifuge.
UH-17-1 1200 mm ¢ SS
‘ Centrifuge.
UN-18-1 1200 mm @ SS
Centrifuge,
Ull=473 100 L Glass Reaction
Unit,
UN-i=1 4200 L GL Reactor
UN=2=1 4000 L GL Reactor
UN=2=4 4,0 M% GL Condenser
Jil=2=5 600 L GL Receiver
Ull-35-1 SS Centrifugal Pump
Uk-35-1  SS Centrifugal Pump
Ul=37=-1 SS Centrifngal Pump
UH=38=~1 SS Centrifugal Pump
UM-39-1 lMSRL Centrifugal
Pump,
UN~-40=1 MJIRL Centrifugal
Pump.,
UN=31-1 Waver Ring Vacuum
PYump,
UN=32=-1 Water Ring Vacuum

Pump,
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SR, NC,

56,
57«
58,
59.
60,
61.
62,
53.
64,
65.
66,
57.
68,
69.
70.
71,

72,
73

T4,
75.

75,

77,
78,

794
80,
81,
82,

DATA SIEET 1IC,

UNIDC/1029- /2/24.9.79
UNIDO/1029-2/2/24.9.79
TNIDD,/1070/2/24,9.79
UNIDO/10%1/2/24.9.79
UNIDG/1032/2/3.11.79
ONID0/1033/2/3.11.79
UNIDO/1051/2/5.10,79
UNIDO/1052/2/2%,9.79
UNIDO/1053/2/24,9.79
UNIDC/1054/2/21.9.79
UNIDO/1055/A/2/21.9.79
UNIDG/1055/3/2/21.9.79

- UNIDO/1056-A/2/21.9.79

UNIDG/1056-B/2/21,9.79
UNIDO/1057/2/2%.9.79
UNIDO/1058/2/21 979

UNIDO/1059/2/24.9.79
UNIDO/10€0/2/2.11.79

UMID0/1061/2/2.11.79
UHID0/1052/2,/41.11.79
UMIDC/106%/2/%.,11,79

UHIDO/1064/2/3.11.79
U1TDC/1065/2/3.11.79

UITIDO0/1066/2/11,1 ,80
UNIDO/1201 /24=12«79
UNIDO0/1202/24=-12~79
UNIDC/1203/24-12-79

Plant

Motor

cations

ITEM NO, ITEM DESCRIPTION

UN=23=1 Jater Rins Vacuum Pump

Ul-34-1 Yater Ring Vaouum Pump

Ull-i4-4 High Vacuum pwmp

Ull=41 =1 SS Pulveriser

UN-42-1 SS Mechanical Sieve

Gear 3oxes

UN=51 Boiler

Ul=55 Vater Cailling Plant

UN=54 Brine Chilling Plant

UN=-56 Cooling Tower

UN-56=5 Cooling Tower Pump

UN-56=7 Cooling Tower Pump

UN=-57 Air Compressor

UN=50 Air Compressor

Uli=59 Hot 0il Unit

UN=52 Demineralised Water

U573 ‘Jater Sofening Plant

..... Flammproof Inductihbm:

P P eB.TF.Cs viotors

----- Variable speed Motor

————— Furnace Cil Specifi-
cations,

- e Raw Tater Specificatioms

———— DM/Soft Vater Specifi-

————— Electrical Motors

UN~i7=4 600 L Receiver

UN-18=4 600 L Receiver

UN-19=4 600 L Receiver
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SR.1IO,

DATA SSEST IO,

83.

84,

85,
86,

87,
88,
89,
90.
9.
92,
93
94,

95.
96,
S7.

98,
99.

100,

WIDO/1204/15-9-79

UNIDC/1205/15-9=79
Ul150/1206/15~9-79
UWIDC/1207/1-1-80

UMIDO/1208/1-1-80
UHNIDO0/1209/1-1-80
UNIDC/1210/1-1-80
UNIDO/1211/1-1-80
UNIDO/1212/1-1-80
UNIDG/4213/1-1-80
UNIDO/1214/1-1-80
UNIDO71215/1-1-80

UNID0/1216/1-1-80
UINDO0/1217/2~1 =80
UNIDO/1218/41-1-80

UNIDO/1219/-1-1-80
UNIDC/1220/1~1-80

UNIDC/1221/1-1-80

ITEM HNO. ITEM DESCRIPTION
UN=20=2 533 U &0 jJacketted.
Receilver
Ull=21 =2 6500 L MSRL Receiver
Ull=22~2 500 L MSRL Receiver
UN=30=7 Zot Water circulation
pump
Ull=ts6-1 Day Storage tank for
methanocl
UN=46-2 Day Storage tank for
acetone
UN=li6=73 Day Storage tank for
ethanol
UN=45=4 Day Storage tank for
benzene
UH=46-5 Day Storage tank for
acetic anhydride
Ull-45-6 Day Storage tani for
acetic acid,
UN=46=7 Day Storage tank for
JIydrochloric acid,
UHe=47~1 Underground main storage
tank for methanol
Ull=47-2 Undergrouné main storage
tank for acetone
Ul=47=73 Undergrouna nain storage
tank for ethanol
TNl 7=l Unéerground mazin storage
tanic for Lenzene
Ull=ls 7 =5 Main Storage tank for
Acetic anaydride
UN=47-6 Main storage tank for
Acetic acid
UNe47=7 Main Storage tank for

Hydrochloric acid




SR.NC,

DATA SHEST NG,

101
102
103
104
105

106
107

108
199
110
114
112
113
114
115
116

117
148

119
120
121
122
123
124

UNIDC/1222/1-1-80
UNIDO/12273/1-1-80
UNIDO/1224/121-80
UIID0/1225/1-1-80
UNIDO/1226/1-1-80

U11IDC/1227/1-1=80
UNIDC/1228/1-1-80

UHIDO/1229/2-1-80
UNIDS/1230/2-1~80
MID0/1231 /2-1-80
UNISC/1232/2-1-80
G115C/1233/2-1-80
UNIDO0/1234/2~1-80
UNIDC/1235/2-1-80
U11IDC/1236/2~1-80
UNIZSN/41237/3-1-80
UI1ID0/1238/3-1-80
UIID0/1239/3-1-80

UMNIn0/1240/ 3~1-80
JHIDO0/1241 /3=1-C0
UMIN0/1242/3=1-80
UMIDO/124%/3~1-80
UMIDO/124k [ 3=1~80
UMNIDO /1245 /4-1-50

UHIDO0/124" /4=1-60

ITRM 1IC,

(Annexure 2 B eecvsetacees Contd, a'oolooo.)

ITEM DESCRIPTION

UN-ls8-1 =1
Ull=yGmr 2=t
Ull=h8-3-1
Ul=48—4-~1
UN=48-5-1

UN=l48=b=1
Ull=liS =T ~1

UN-51-6
UHw51-7
=51-8
UN-51-10
UN=51=12
UN=51-20
UN-51-22
UN=51=24
UN=52-1
Uli=52-2
Ul=52=3

Jll=52~10
Ul=52=15
UH=52-16
UN=-52-17
Ull=52=-19
UN=53-1

UN=~53~9

Transfer pump for methanol
Transfer pump for acetone
Transfer pump for ethanol
for benzene

for acetio
anhydride

Transfer pump for acetio
acid,

Transfer pump for hydro-
chloric acid,

Intermediate o0il tank
Main o0il storage tank

Transfer puap
Trensfer bump

Pump for furnace oil

Chimney

Water meter

Condensate holding tank

Condensate transfer pump

Feed water pump (standby)

Raw Water storage tank

Pump for raw water (2 Mos.)

Raw water fced pump for LM
piant

“Tater aever

oM Yater tank

Intermediate D1 Jater tank

UM Vater pump

Intermediate raw water tank

Raw Water feed pump to
water softening plant.

Water meter,




126
127
128

129
130

131
132
133

134
135

136

137
138
139
140

141

142
143
144
145
146
147
148
149
150

151
152
153
154

UNIDO/1247/li~1-80
UNIDO0/1248/4=1-80
UNIDO /1249 /4~1-80

UNIDO/1250/4-1-80
UNIDO/1251 /5-1-80

UIID0/1252/5-1=80
UHIDO/1253 /5~1-30
UNTDO /1254 /51 ~80

UNiIDO/1255/5-1-8C
UNIDO/1256/5-1-80

UNIDO/1257/5-1-80

UNIDO/1258=A/1.8=12=79
UNIDO/1258~B/13=12=79
UNIDO/1258~C/18=12=79
UIDO/1258-D/18~12=79

JITID0 /12588 /18=12=79

UNI30/1259/18-12~79
UNIDC/1260/18=12~79
UNIDO/1261 /18~12~79
UMNIDO/1262/18~12-79
UIIDG/1263/18~12=79
UNIDO/1264/18~12~79
UMIDO/1265/18=12-79
UNID0/1266/18~=12=79
UNIDO/1267/18=12-79

UlTID0/1268/18=12=79
UNID3/1269/18-12=79
Ul1D0/1270/10-1-80
UNZD0/1271/11-1-80

ITEM MO,

(Annexure : B eonsscacgnnse contdo oo.;ooooo)
SR, 110, DATA SHEET liO,

ITEM DESCRIPTION

UN=53-10
UN=53~11
Ul=53=13

Ull=53=14
UN=54=12

UN=54~14
Ul=54e15
UN=55-12

Ull=55=14
Ull=59=2

UN=59~7
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UN~-83-16

Soft water tank
Raw wvater tank

" Underground raw water

storage taunk
Soff water pump

Pump for brine oircu~
lation

Brine tank
Make up brine tank

ump for chilled water
circulation

Chilled water tank
Irntermediate furnace

.0i1l storage tank

Pump for thermic fluid
ciroculation

Hdot insulation indoor
Hot insulation outdoor
Cold insulation

Cold & cold cum hot
insulation indoor,

Generai specification
for insulation

Glote valve

Cate valve

Heedle valve

Audeco plug valve

CI Nop~-return valve
Glass lined valve
Ball valve

C.I. gate valve

Rubterlined diaphragm
valve
Vacuum guage

Pressure guage
Water meter
Blectrical Motors,




ANNEXURE : C

ANITSXU. & Co.4 ¢ LIST OF TECAICAL CATALCGUE & DRAJINGS

A, CATALCGUE.

Sr. Mo,
1,
2.

3.

4,

T
8,

9.

10,
11,

iz,
13.

14,

15.

Itenm
instruction manual for Rutary Cil sealed
vane type high vacuum pump - Poshniwal

Working eand maintenance manual for DP
Micro Pulveriser

Operation maintenance instruction mamual
of water-ring vacuum pumps J,B, Sawant
Engg,

Maintenance overhaul instruction for
vottom-briven top discharge centrifuge

I1.A.B.,0, Steam Doiler instruction mam:al

Frick instaliation, operation service
instruction for heavy duty industrial
compressor

Friek, service parts list 2 cylinier
size = 6" x 6" & 7" x 7"

Operator's mamial spare parts catalogue -
i{hogla Air Compressor

Installation operation ané maintenance
instruction Zor permatower-Paharnur Cool-
ing Tower

Maohine - manual for glass lined
eguipments

Operating maintenance instruction mamal
Zor water softening DM Plant

General details of "Akay" Chlemical pump

Operation instruction mamual for Lot oil
circulating unit-interest model TCE=126

Le?flet of 'Seacon' centrifugal nump type
- 1

Catalogue on glassg fittings

Qty.
1 No,

1 No,

1 No,

1 No,

1 No,
1 No, + 1 No,

1 No,.

i lo,
1 HNo,

1 Ho,
1 setl

1 Mo,

1 No,
1 ilo,




(mm 3 c:-bio sssesideocsce CONntd

- 31 -

B, DRAWINGS,

124
i3.
14,
15,
16,

17.

lten

GL, heat exchagger shell tube type
1

Capacity - A}

Agitator stuffing box for shaft

dia 90 & 98

Glasslined receiver
Capacity -~ 500 1ltr,

Glass lined reaction vessel
Capacity -~ 100 1tr,

flanged type

Flowdiagram for water
softening plant

Flowdiagram for water
demineralising plant

100 1tr, glass assembly with
tubular structure

Details of servioce oonnectioQ
boiler type HN/10x10,5 kg/om

1000 x 500 30-To centrifuge

Line diagram for TCE-126
Thermic fluid heater

Thermie fluid neater-Blectric
model TCE-126

Isometric piping layout for
D.M, Plant

Isometric view for water
softening plant

Foundation details for water
derineralising plant

Steam heated 96 tray dryer
for 100°C temp,

General arrangement drg.
DP Micro No, 1

P & I Diagram for 10 TR
brine chilling plant

. oooooo.)

3ty
78=GL~3857~00/4431C
GL~406 Rev -~ 1
80-SM-4140/4431 B

78 GL=~38488Rev-2
4431 A, & A,

TC/FD/FS/iOi/RS

TC/FD/DM/102/R3

Ni1
(S1lica ware (P)Ltd)

3L=02~275
1200-001

TCE~G~-07E-80
T02=G=-07A-C0
TC /P /DM/106
TC/P/FS/105
TC /F /DM /104
GPL/101/141
2A-4623~32

C-2605




Sr,llo,
18,

19.
20,
21;
22,
23.

24,
25.

26,
27.
28,
29.
30.

31.
32.
354
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Item

P & I Diagranm for 60 TR
water chilling nlant

Plant Room layout refrigeration

plant

Refrigeration pipes & nipe
fittings

Distillation unit
Sarabbal m/c,

SVD - 12
S.S. Mutche filter
S¢S, jucketed EBC filter

Breather valve
(Multiteoh services)

- Glass=lined piping layout

Squipment layout grid 1 to 5
Squipment layout grid 5 & 9
Jtility=fiow sheet

Flow sheet - chilled and orine

ohilling plaat
Process flow sheet
Rycode clectrical
Vacuun trap

oty.

C-2603
C-2629
Cm2654

SI’BH—A3 DS-1-Rev
SMCH-Al-4546/A
SMCH=-A, ~4547-Rev-1
SMCH~A, =4542~Rev~2

Nil

SHIP /JUNIDO/5%/Rev=2
SEIP /UNIDO/01A/rev=6
SZIP /UMIDO/013 /Rev-6
SAIP /JUNIDO/04/Rev=-2

SHIP /UNIDO/11 /Rev~1
SdIP /UNIDO0/05/Rev=3
8009~7
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DATE : 7-1-86

JOINT PEPCRT Ol " INSTALLATIONS AMD TESTING OF

all

y IS
2,
3.
4,

5e

8.
9.
10.

MULTIPURPOSE PHARMACEUTICAL PILOT PLANT

Completed Civil/Mechanical/Electrical installations of

process and utilities plant's Equipments,

Steam boiler tested and commissioned in KNov - 85

Air compressors tested and commissioned in Oct - 85
Cooling tower system tested and commissioned in Dec, - 85.
Soft and D.li, water plants tested and commissioned in
Dec - 85, _

Jot 0il unit tested mechanically and electrically in
Jan - 86,

Vaouum pumps tested and commissioned in Dec = 85,
Circulation pumps of brine and chilling plants tested
compressor motors tested,

Tray dryers tested with steam.

All reactor' g/condenscer!s coil/jacket tested with water
All motors of cguipments run on no-loac Zor trial.
Service tank yard and transier pumps installation over,
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ANNEXURE : C,2

1.

‘SUMMARY COF YIZLDS OSTAIN=D IN EZPERIMENTAL

BATCEES TAE: IN CUBA BOTH IN LAZCORATORY &

PILOT PLANT

ASPIRIN : (3 Batches) (Recycling of mother liquor)

Main Raw Material ¢ Salicylic acid
Yield
Yield of Actual yield Guaranteed yield
theory % of reported yield % of reported yield
in docket in docket
80,18% 94 .,5% 90,0%

Recovery {as per docizet)

deporteda votained

Salicylic acid 6.44% 6,0%
Remaris :

Recovery of Salicylic acid has not been considered
while computing the yield of Aspirin,
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(Annemre : C.2u s 209 oo 0 CODtd. .00..0.)

2, DIPIENTL ZU2AITICIH

Main Raw Material

Benzil

Actual yield Guaranteed yield
Bateh No, Yield % of Rep, yield % of Rep. yield
(Theory) in docket in docket

i 74 .0% 91.7% 90 ,0%

2 71.0% 90 ,0% 50.0%
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3., DIAZEPAM
Main Raw Material ¢ NCAB

Actuel Recovery (as per docket)

' X 14
Step and YielAq yie
Batch No, Froduct (Theory) ?i:{dagﬁ. Reported Obtained
docket
Step I @ ‘
Batch 1 MCAB 76 .2% 99,0% Benzene 66% 65%
(MccAB)
Batch 2 MCAB 6.2% 100,0%
MCCAB)
Step II ¢
Batch 1 MCCAB 2,0% 89,4%
Crude
Diazepanm)
Batch 2 MCCAB 92,0% 88.,5%
(Crude
Diazepanm)
Step 111 :
Batch 1 Crude 77 0% 4 ,5% Alcohol 78.5% 7T8.5%
Diazepem (Fure
Diazecram)
Batch 2  Crude 7.8% 9590
Diazepam Pure
Ciazepam)

YIELD OF DIAZSPAM CM BASIS CF STARTING 24V MATERIAL MCAS

Actual Tield Guaranteed Yield

EouE R SR SO S
docket
1, MCAB 47.9% 94 ,6% 90,0%
2, MCAB 47,9% 95.9% 90.0%
Remarks ¢ Recovery of alcohol (50%) originally not planned.

It has been reused in subsequent batches,
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4, PARACETAMOL

Main Raw Material ¢  p-Aminophenol
Yield :
Yield Actual yleld Guaranteed yield
of % of reported ylield % of reported yield
theory in docket in docket

75 .2% 90 ,0% 90,0%
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5., LIGNOCAIMNE SYDRCCILOKRKIDE

Main Raw Materisl ¢ m-Xylidine

Yield @
Actual yield
Step Product Yield (Theory) % of Rep. yield
in docket
I m-Xylidine 86.,0% (Intefmediate 100,0%
I
1T Intermediate I 90.0% (Lignocaize 93.7%
base
I1I Lignocaine 84,5% (Lignocaine 85,0%
base BC1)
Recovery as per docket
Reported = Obtained
Benzene 75 00% 72 00%
Remarksg :
: dy-product Acetone,
Lignocaine 5C1
Main Tieclad Actual yieid Uuaranteea yiela
Raw (Tzeory) % of Rep. 7ield % of Rep. yield
Material in <oclket in docket

m-Xylidine 65 «8% 35.,0% 85.0%
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6. METZYL SALICYLATE

Main Raw Material : Salicylic acid

Yield :
Yield Actual yield Guaranteed yield
(Theory) % of Rep, yleld in % of reported yield
docket in docket
68,7% 95 ,0% 90 .0%

Recovery (as per dociet)

Reported ~  Obiained
Salicylic acid 15,0% 13,6%

Remarks @
Recovery of salicylic acid is not caiculavscd ivi wuv yicia

of Methyl salicylate,

By-product - Methanol,
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7. NICOTINAMIDE :

Main Raw Material ! 3-Cyanopyridine,

Yield ¢
Batch Mo Starting Yield of Actual yield Guaranteed
° material thedry % of Reported yield (Final
yield in product) in
dockets. dockets,
1 3-Cyano-
pyridine 62,0% 93.75% 90,0%
2. 3=Cyano= ' , '
' pyridine 62,0% 9% ,0% 90,0%

Recovery as per docket

Resin IRA-402 is recycled,
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8, NICKXETEAMIDE

Main Raw Material : Nicotinic acid.
Yield @
Batch  Starting Yield Actual yield Guaranteed
No. material of % of reported yield (Final
theory yield in dockets product) in
dockets
1. Nicotinic ,
acid 77.0% 92,8% 85,0%
2. Micotinic :
acid 77 .0% 98, 0% 85 ,0%
Recovery (as per docket) :
Reported Obtained
Thionyl czloride 68.,75% 98%

Toluene 83% 100%
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CLOFiIBRATE

Main Raw Material 1. Chloronienol
2. lofivriec acid,

Yield :
Step Starting Yield Actual Yield
& Material of % of Reported yield

Batel No, Theory in dockets

Step I :

Batch 1 p-Chlorophenol 9.5% 1.00%
Clofivbric aciad)

Bateh 2 p-Chlorophenol ?9.5% 104%
Clofibric acid)

Step II :

Batch 1 Clofivric acid 88,5% 92,8%
(Clotibrate)

Batech 2 Clofibric acid 88,5% 100%

(Clotibra*-)

Recovery (as per docket) :

Step I : Reported Cotained

Baten 1 Acetone 33% 100% { 30th
Batcn 2 CHCl3 47% 100% batches
Step II :

Batch 1 Toluene 85% 100%

Batch 2 Toluene - 85% 100%

Remarks ¢

Recovered acetone is to ve used in two subsecuent batches as per
docket. (Recovered alcohol is by=product).

YIELD ON 3ASIS OF p«CELOROPHENCL

e ———————— =

Yield Actual Zield Guaranteed yleld

Batch Starting of % of Rep, yield (Fipal Product)
No, Material theory in dockets in dockets
1  p-Cnlorophenol 52,6% 99.2% 85.0%

2  p-Chlorophenol 52,6%  104,0% 85.0%
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PROCAINE HYDROCZLORIDE

Main Raw Material : Benzocaine
Yield :
Step Starting Yield of Actual Yield % of
Meterial theory Reported yield in dock-
ets,
I Benzocaine 68% (Procaine 95,5%
HC1 crude)
1T Crude Pro- 76% (Pure 101%
caine EC1 Procaine HC1)
Gecovery (as per docket) ¢
Reported Obtained
Step I DEAE 44 ,6% 44 6%
Toluene 80% 80%
Step II Mixed alcohol 74 .,0% 98,0%

PROCAINE ZVORCCZLODINE YIELD ON SASIS OF BENZOCAINE

Starting Yiecld of Actual yield Guararteed yield
material tizeory % of Rep, yield (Firal Product)
in docikets in dockets

Benzocaine 51.,7% 96,0% 95%
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CELCIDIACEPOCXIDE
Main BRaw Material ¢ CA3
Yield :
Step and Starting Yield of Actual yield
Bateh No, Material theory % of reported yield
in dockets
Step I @ :
B.No, 1 CAB 95 ,0% 100%
(Intermediate I)
B.No., 2 CAB 95,0% 100%
(Intermediate I)
Step II :
B.Ho, 1 Intermediate 1 65.7% 96%
(Intermediate
II)
3,Ho, 2 Intermediate 1 65.7% 96%
(Intermediate
| 11)
Step III :
B.MNo, 1 Intermediate 11 78,0% 96,0%
(Intexrmediate
IIT
3.Ho. 2 Intermediate II 78 ,0% 95,0%
(Intermediate
TII)
Step IV :
3.,No, ¢ Trtermediate III - 84 ,0%
3,No, 2 Infterrediate 111 - 84,0%
Recovery as per dockct Reported Ohtained
Step 1II B,No, 1&2 Chloroform 61% 70%
Ster IV B,No, 1&2 Methanol 59% 95%

Remarks : 10% Extra chloroform recovery has been suggested,
Recovery of acetone has been avoided,

CHLORDIAZEPOXIDE YIELID ON 3BASIS OF CAB

Starting Yield cf Actual yleld Guaranteed yield Recovery as per

material theory % of Rep, (Final product) docket
yield in in dockets Nep, Obtained
dockets

CAB LO% 85% 80% Ethanol

70% 75%
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NALIDIXIC ACID
Main Raw Materiai : 2-Amino=0-methyl pyridine

Yield :
Step and Startirg Yield of Actual yield
Batech No, Materizl theory % of Rep, yield in
dockets
Step I
B.No, 1 2-Amino-b6-methyl- 86,7% 100%
pyridine (Intermediate I)
B.,No, 2 2~Amino~6-methyl= 86,7% 100%
(Intermediate I)
Step II :
B,No., 1 Intermediate I 73.8% 90%
(Intermediate II)
B.Ho, 2 Intermediate I ) 73.8% 90%
{Intermediate 1I)
Step 1iI :
B,No, 2 Intermediate II 50 ,0% 100%
(Intermediate III)
3.Jo, 2 Interacdiate II 50 ,0% 100%
(Intermedéiate III)
Step 2V
BJo. 2 Crude ilalidizic 91 .0% 85%
2rid {Iat. 11D {Nalidixic acid)
3,00, 2 Sruls Jdilidizie Siedn S35
acid {Tax. 1IT) (Malidixic acid)
) 2 Revorted Obtained
Step II, 3.Ho,2 Diphenyloxide 87% 82,6%
3,§0,2 Pet, ether 83% Th,7%
Step 111, B3,Ho, i DU 50% 50%
. B,Ho, 2 IoMF 50% 50%
Step IV B.NO, 1 Acetic acid 78% 74%
B,Ho, 2 Acetic acid 78% 74%

Remarks : Xylene is recovered 80% of theory which was not planned
as per docket,

YIEID CF NALIDIXIC ACID ON BASIS OF 2~AMINO-6-METEYL PYRIDINE

Zaton lain Raw Yield of Actual yleld Guaranteed yield
No, Material theory % of Rep, yield % of Rep, yield
in docket in docket

i. 2-Amino-b6-methyl

pyridine 29% 85,7% 80%
2, 2=-Amino-6-mrthyl

pyridine 29% 82,8% 80%
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METROITDAZOLE
Main Row Material 2-Methyl=5-Nitroimidazole,
Yicld ¢

Malr Caw Yield of Actual yield
Procuct raterial theory % of reported yield

in docket

Sten T @ 2-M2thyl~-5-nitro-
Trude imidagzole 54% 100%
Metroni-
dazole)
Step T Crude Metroni-
iPure dazole 71 4% 100%
lictroni-
dazole)

RBeecvexry (23 ner docket)

Renorted Chtained

Salloti7l-5-nitroiridazole 18,8% 19.0%
Formic zeid . 73% 70.0%
Ithanol 70,.3% 70.,0%

%5 ¢ Recoverzd 2-Metayl-5-nitroimidazole is considered
£9r the yield calculations.

YIELD OF METRONIDAZOLZ ON BASIS OF 2-METHYL-53-NITROIMIDAZOLZ

lhain raw Yield of Actual yield Guaranteecd yield
Prodret Vatsarial theory % of rep,yield % of rep, yield
in dockets in dockets
Meiro-  2-ie-5-H0y= 39,0% 100% 85%

nZ zzazole imidazole




AN

(Anneme H sz so0vscnscnes Contd. evseve el

14, PHENYLBUTAZCIE

Maip Raw Material :  Sydrazovenzere
Yield :
Actual yield
Procduct Main Raw Yield of % reported yield in

Material theory dockets
Step 1 :
Crude phenyl Hydrazobenzene 68,57% 100%
-Sutazone (Crude Puenyl-

hutazone)

STEP II :
Purification Crude Paenyl- 80% 97 «5%

utazone

Recovery {23 ner docket)

denorsed Obteined
MCE 57.8% 58,0%
Metzzne? £€2,0% €.

YiELD OF ZEONYLSUIAZCME Ol ZASIS OF =VDRAZCZELZEND

Zield Actual yield Guaranteed yield

Product Main raw of % of ren,yield % of rep, yield
material theory in dockets in dockets
Phenyl- Bydrazo- 54,8% 97.5% 95,0%

butazone benzene
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INDOMETGACIN

Main Raw Material p-Anisidine
Yield :
Actual yield
Product Main Raw Yield of % of rep, yield
Material theory in dockets.
Step I ¢ .
NAPH _p-Anisidine 66 .7% (NAZH) 100%
Step 11 : ;
Crude Indo~ : NAPH . 43,0% (Crude 98 ,.8%
methacin 1 Indomethacin)
Step III :
Pure Indo- Crude Indo- 91,.3% (Pure 100%
netkacin methacin Indometiaacin

Recovery (as per dociket)

Reonorted Obtaireu
Toluene 75% 75%
Btaylacetate 71% 70%

YIS1D OF INDCQMETZACIN ONM BASIS OF p-AilISIDIIE

Main Tield Actual yield Guaranteed yield
Product raw of % of rep, yield % of rep, yield
material theory in docket in dockets,

Indo= =Anisi=

metha- dine 28 ,6% 90,0% 90,0%
cin
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SOME TYPICAL TZAMPIES AR GIVEM 2ELJW IN DETAIL

i, ASPIRIN :

3 Batches form a set, (Moiher liquor from batch 1 is recycled
in batch 2 and Zrom 2 in batch 3),

Main Raw Material  Batch No, 1 Batch No, 2 Batch No, 3
Salicylic acid 125,0 kg. 112,5 kg. 112,5 kg.
Acetic anhydride 129,0 kg, 108,5 kg, 108,5 kg.
Acetic acid 22%.0 kg. - -

Conc, Sulphuric add 0,8 kg, - -

Mother ligquor - 206,5 kg. 206.5 Kkg.
(Previous batch)

Acetic aciad 45,0 kg, 45,0 kg. 45,0 kge
(Washings)

YIELD #CR A SET OF 3 BATCHES :

Reported Yi-1ld Obtained Yield Guaranteed Yield
Theo- (Final product) (as per docket)
reti- - %
cal . or s of Tt of re-
vield 7eight treory VelgZt 4 Veigat %
las peg
dcckat)

456,5 366 ,0 80,18% 346.,0 94 ,5% 327.0 $0,0%

kg. kg. kg. kg.
(Total)
RECCVERY
Salicylic acid : 22,0 kg, (6,0% against 6,4% as per
docket)

Acetic acid
REMARKS :
Recovery of salicylic acid has not been considered wiile
computing yield of Aspirin,

.0

19,4% as a byproduct (as per docket)



- 350 -

LANEZUTE 2 C.Z0 se-o-eee CONEAr ovevees)
9. PARACETAMOL

n-Aniroohkz10l . 263,35 kEg.
VIZLDS @

._ +gported yielad et . Guaranteed Yield
zf‘f:{"' (Final product) Octaired yield (as per docket)
viele . e . ot re~ ., .

71 eight thgory Weight %ort deight %
as per
docket)
221,65 155,6 75 « 2% 158,0 S0 ,0% 158.0 93 . 5%
ZSe - Eg kg,
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3, DIAZEPAN
Raw Material Stens Satch No, 1 Batch No, 2
MCA3 I 65,5 keg. 66,5 kge
MCCAB iF 66.0 Kkg. 66.0 kg.
Crude Diazer=m i1z 48,0 kg, 47.5 Kkg.
YIELDS :
‘Reported yield Obtained yield
The b= " 3; o7
Ten & n reti- . s of
B:'zt an Precducst oal Weight theory Weight 1(';1;0;21'
Ho. yieid docket)
Sten I ¢
3,80, 1 MCCAB 87.2 kg, 66,5 X8, 76.2% 65.0 kg, 99.0%
B,MC, 2 MCCaB 37.2 k3, 66,5 zg, 76. 66,5 kg, 100,0%
Sten I1 3
B.NO, 2 Crule Din= P
7EDAT 36,5 28 3%.7 T2 S$2.0% 48,0 kg, 89.4%
3,00, 2 Crude Nia-
=2z 5307 7. 57,0 Igs 92.0% 47,5 kg, 88,5%
Ster 1:ii :
2.0, 1 Pure Dia- v )
Zepam 13,7 -:g) 37 el T:ga 77 0% 35.0 kgo -
3,0, 2 Pure Dia- i
Zepam 7.5 %30 2£.0 Zgo 77,0% 35,8 kg. -
RECOVERY
Step I ~ : Benzene ¢ 340 ks, (€3,0% 2s per docket)
Step II : Alconol 3 O kZ. (5C%)
Step IIXI ¢ Aloonol : 550 kg, (78.5% as per docket)
REMARXS lecovery of alcohol (50%) originally not. planned.

It has tzen reused in ,uoseg;iant batches,
DIAZFPAM YIELD OM BASIS OF MAIN RAW MAT AL ¢

Main Ray Material Batoh No, 4 Batoh No, 2

MCAB 66,5 kg 6645 kgo
YIELDS A

daported Yicid Obtained vield Guaranteed Yied

Theoretical % oi % of repo- _

yiald deight iy eory Welght 14 "(ag per Welen? *

docket)

3,40, %

77.0 kg. 37.0 ¥g. 17,2% 35.0 kg, 94,6% 33,3 kg, 90%
B,No, 2

77,0 kg. 57,0 Kgs E7.S% 35,5 %g. 95.9% 33,3 kg, 90%
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4, LIGNOCAINE HYDRCCHLOZIDE
Rer Material

Step 1 m-Xylidine : 64,0 kg,
Step II Intermediate 1 : 90.0 kg,
Step III Intermedias. II : 9%,0 kg,
YIELDS :

Reported yield Obtained yield

Product Thegizfﬁcal < 7 o Recovery
= of y .
Veight theory Weight r:go;:r
docket)
Step I
m-Xylidine 104,.5 kg, 50.0 kg. 86.0% 90,0 kg, 100% gggzine
Ee

(72%
against
75% of
docket)

Step Ii

Interme-

dicte I i25,7 kgoe 5$5.C Zg. 506.0% 90,0 ¥g.  "3,7% Benzene
300 kg.
(72 % qf
docket

Step 1Z2

Intermedi-

ate II 118,73 kg, 100,0 kg, 34,5% 85,0 kg. 85%

LIGNOCAIVE HY2LCCIZLCRIDE YiEiw ON SASIS CF MAIN RAW MATERIAL
m-Xylidine : 64,0 kg.
Reported yield Obtained yield Guaranteed yielad

Theore-

tical % of % of re-

yield Welght ioory  Welght port (as Weight %
per do-
cket)

152,0 kg, 100 kg, 65.8% 85.0 kg, 85.0% 85,0 kg,  85,0%




ANNEXURE : C,%. ¢ ~.C. REPCRTS OF A FEW PRCDUCTS MANUFACTURED

ACCORDILG T WITOW~HOW STPPLIZD

QUALITY CONTROL CZEPORT

PRODUCT : EQBACEEAMOL TESTED AS PER 3,.P.
Description : White crystalline powder,

odourless, taste bitter.

Solubility : Conforms

Identification : Conforms

Melting point 3 169-170°C (Limit : 169-172°C)
Lead : Passes (Limit : 10 PPM)
L--Aminophenol : Passes (Limit : 0,005% w/v)

0.5003 (Limit : Not more than
0.5%)

Negligible (Limit : Not more
than 0,1%)

Loss on darying

Sulphated ash

Assay 100,.25% w/w (Limit not less

ther 98% on dry ve-is)

The sampic cc2iotmis with 5.2 c48 ia a1l respects.
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PRODUCT ¢+ PROACINE HYDRCCHLUORIDE

TESTED AS PER B.P,

Description ¢ YWhite crystalline powder, odour-
less, taste salty and vitter
rollowed by local anaesthesia of
the tongue,

Solubility : Conforms

Identification ¢ A, B, C, conforms

Appearance of the solution

Clear and colourless,
Passes the test,

pd ¢ 5,5 (Limit : 5.0-6,5)
Zeavy metals t Passes (Limit ¢ 1 PPM)
Iron : Pasgses (Limit : 10 PPM)

Readily cartonisabple
sabhstancas

Passes
0.208% /7w
(Limit : Not more than 0.5%)

Loss oa drying

0.,07% w/v
(Limit : Mot more than 0.1%)

Sulphated ash

100.13% on dry tasis
(Limit : Mot less than 99.0%
on dry basis)

Agsay

The sample conforms with B.P. Tests in all respects,
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PRGDUCT : LSPIRIH
Desgscription

Solubility
Identification

Loss on drying
Residue on ignition

Chloride

Sulpihate

Non=-Aspirin salicylates
deavy metals

Readily carboaizable
subgtanrac

Asgey

ae

TC3TC. AS 7ER US2

White crystalline powder,
and odourless,

Conforms

Conforms

0.0175%
(Limit : Mot more than 0,2°%

Negligible
(Yot more than 0.355%)

0.014%)

(X ]

Passes (Limit

Passes ‘rimit ¢ J,04%)

P
Pagses (Liais @ 2.001%)

63,307 (on @z Dazis)

(Limit ¢ No¥ less +haa 99,.5%
anf rov more tian 105,.5% on
“he éried basic)

The sample conforms to USP tests in all respects,
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) | PRCDUCT ¢ LIGICCAIIE I3 GCILORIDE
TESTED AS PER IP.
Description : ¥hite crystalline powder,

odourless; taste slightly
bitter followed by a sen-
sation of numbness.

Solubility : Conforms
Identitication : A, B, C, Ccnforms
Acidity s Passes

76°C (Limit 76 to 79°C,)

5e73% w/u
(Linit 5 to 7.5% w/w)

Melting range

Water

Sulphated ash Magliginle

(Linit not more ti-n 0.,1%)

99,.3% (L1OLT : 40U €8s vaan
G9,0% and not more than 100,5%)
on anpydrous basis,

Assay

The canple conforms with I,P, Tests in all respects,
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PRCDUCT ¢ IICOTIIAMIDE

TESTEC AS PER U.S.P.

'S

Description : White crystalline powder,
Cdourless and has a bitter
taste. Its solution is
neutral to 1litmus,

Solubility : Conforms

Identification H A and B confomms

128=129°C,
(Limit between 128 to 131°C,)

Melting range

Negligible
(Limit : Not more than 0,5%)

Loss on drying

Residue on ignition Negligible

(Linit : Mot more than 0.1%)

Heavy metals Passes (Limit : 0.703%)

Readily carbomizable

substances Passes

99,33%% w/u (Limit : Not
less than 98,5% and not
more than 101,0%)

Assay

The sample conforms with U.S.P, tests in all respects.
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PRODUCT H NIKETHAMIDE
Description

Solubility

Identification

Appearance of the solution

in water

freezing point
Relative density
Refraotive index
pE

Heavy metals

Impurities with nitrated
micleus

Oxidisable substances

Water

Sulphated ash

Assay

L d
*

o

00-000000060 COntd. ‘.oooo...)

TESTZE AS PER 3.7,

An oily slightly yellowlish liqudid
with a slight characteristioc odour
and a slightly bitter, then burn-
ing taste leaving a faint wamm
sensation on the tongue,

Conforms

A, B, C, conforms

Pasges

23°C, (Limit : 23 to 25°C,)

1,06 (Limit : 1,06 to 1,066)
1,525 (Limit : 1.524 to 1,526)
7 (Linit 6.5 to 7.8)

Passes (Limit: 10 PPM)

Passes

Passes

0,06% (Limit : Not more than 0,.2%)

Negligible (Linmit not more than
0.1%)

not less than
98,5%)

9904% W/W (Linit H

The sample conforms with B.P, tests in all respects,
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- PRODUCT : METZZL SALICYLATE ¢

Description

Solubility
Identification

Solubility in 70%
alcohol

Specific gravity

Refractive index

Heavy metal

Asaay

The sample conforms wita

TESTEL AS PER U.S.Z.

Pale yellow liquid having
characteristic odour and
taste of Wintergreen,

+ Confomms

Conforms

Conforms

1-535‘10538
20°C.)
Passes (Linit & 0,004%)

1,5340 (Limit

L L]

ae

99,68% w/w
(Limit not less than 98.0%
and mot more tlan 100,5%)

USP tests ir 21l respects,

1,1842 (Limit : 1,180 to 1,185)

at
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PRODUCT ¢ METRONIDAZOLE

TESTES 4S PER U.S.P.

Description ¢ White to odourless crystalline
powder,

Solubility : Conforms

Identification : A, B, C, conforms

Melting range :  159°-160°C,

(Limit 159 to 163°C.)
0.31% (Limit not more than 0,.5%)

Loss on drying

Negligible (Limit not more than
0,1%)

Fasses (Limit : 0,005%)

Residue on ignition

e

deavy metals

Passes

99,45% w/w
(Limit ¢ Not less than 99.0%
an not more than 1901,0%

Non basic substances

Ascay

on dry basis)

The sample conforms wita U.S.P. Tests in all respects,




ANNEXURE. : C,4.

EXPLANATIONS FOR THE TECSNCOLOGIES OFFERED ; PROBLEMS LIKELY

TO 3E FACTD ; AND SOLUTIONS FOR THE PROBLEMS

ASPIRIN :

The proportions of A6OH; Salicylic acid and 52804 gliven
for the manmufacture of Aspirin were shown to te heavily
weighted in favour of Aspirin at the end of the reaction,

It was also shown that the whole of Aspirin would te in
solution at the end of the reaction, It was further shown
that the given rates of cooling ensures the formation of
fine crystals of Aspirin free from salicylic acid crystalli-
sing outy, It was also shown that the product coming out of
the reaction was of pharmaceutical gradec, after washing wish
cold water, and that the ylelds were uncver less than the
guarantecd yieclds,

It was also decmonstrated that rapid cocling would give
Aspirin having highacr than the permitted free selicylic acid
content, It was pointed out tiat in the event of any bruak-
down of ohilling arrangement, tae batch is best heatsd back
to the right temperature ard tne cooling process gone over
again according to the docket, This was demonstrated in the
laboratory, In one of tlie pilot plant batches in Cuba the
problem of unregulated cooling was encountered and solved
in the abova manner, These wers explained to tahe Cuban
chemists and additional notes were incorporated in the mamual,
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PARACETANMOL :

In the case of paracetamol mamuiacture, some drums of
p-aminophenol had suiZered cCamages and the contents were
found coloured and contaminated with metallic impurities,

A process of purification p-aminophenol vhich involved
the isolation of its sulphate from aqueous medium thus ensur-
ing the absence of metallic impurities, lidberation oi the
base from the sulphate and subsequent acetylation cf p-amino-
phenol to paracetamol was denonstrated, This was done to
help the Cuban ohemists to solve unforeseen problems, This
should have given then added confidence that chemical
problems car be solved with appropriate efforts, This will
give them courage to undertake nanufacture p-aninopiaenol in
future, i tkey 50 desire,

HALIDIGC 4CI5

In the cases of lizlidixic acid, the purification
technique was designed to give a2lnost colourless orystals,
The technical trick of dissolving the crude acid in dilute
amnonla solution arnd boiling off the exeess of ammonia and
Preparing a supersaturated solution of nalidixio acid in
water by adjusting the pH with acetic acid and allowing
the product to crystallise out, was demonstrated, Similarly,
the best techmique to avoid formation of coloured by~products
in the cyclisation step of the condensation product of

ethoxymethylene malonate and 2-anino-6-methylpyridine, was
demonstrated,
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METRCNIDAZOLE :

In Metronicaczole maruiacture, tae importance of pH during
N-hydroxyethylation of 5-nitro-2-methylimidazole was explained
to Cuban chemists. The safe handling of etiaylene oxide was
also demonstrated, Further, as a stimulus to indigenous
metronidazole manufacture, a good simple technmique for
manufacturing 2-metaylimidazole from ammonmia, acetaldehyde and
glyoxal was demonstrated without cumbersome concentrations and
extractions. Further a safe method of mamfacturing S-nitro-2-
nethylinidazole from 2-nethylinidazole, via, its easily-prepared
nitrate salt, was denonstrated, The Cuban chenists took a batch
on taeir ovn,

Even tkough, this was outside the purview of the contract,
it was done with a view $0 stimulating the growtk of basic
industry in Cuba, 5-ilitro-2-metihylimidazole has a considerable
export potential and all tie eguipment recuired for its mamu-
facture have b2en provided 2Z¢r, The Cuban techno.ogists can at
any time undertalte taec namifacture of 5=-pi tro-Z-methylimidazole,
if they so decidee.

DIPEENYLAYDAITCIH 1

Similarly, the Zeasibility of bacicward integration of
technology in the mamufacture of diphenylhydantoin has been

explained t¢ them, Insteal of benzil, they can start from
benzaldehyde,




(Anmme . C.‘io 00 ccsceccos Cont‘-:'-c oooo.aoo.)
NICOTINAMIDE

In Nicotinamide manufacture, the handling of ion—-exchange
resins with special emphasis on activation and regeneration has
been explained and demonstrated, The importance of storing:
resins in the chloride form has also been explained, Detailed
information regarding quantities of acids and alkalies and
temperature and time to regenerate or reactivate resins has
been supplied, This will help them to appreciate the use of
ion-~exchange resins in chemical technology, This will also
heip them to solve some problems faced in Dvw.M, water plants,

IMDCMETLACIN

In Indomethacin, it was observed that some dbatches had
lower nelting point, This was analysed and could be attributed
to ninor anounts of p-cihlorobenzoic acid present ;5 an impurity,
A process was designed to elininate tiae p—ciiusvocugoic acid
,inpurity, The crude nroduct is suspended in water (1:2), The
slurry is neutralised to pE 7.3 with 20% NaCH carbon treated
and filtered, It is then trezted with 25% w/v calciun chloride
gsolution, The precipitated calciun salt of iIndomethacin is
washed with water and then with acetone, A suspension of the
calciun salt in t-butanol is then acidified to pH 2,5 with 2%
HC1l, cooled and filtered, The product is then crystallised fronm
t~butanol,

In this canner, the technology transfer was not confined
to denonstration of docunented technology and reproduction of
results, Experience and expertise of SRC was transferred to

Cuban chenists using problems encountered during technology
transfer.






