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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 arrangemer~s, foreign subsidiaries and joint 

~entures. However, the technology in the case of manufacture of 

pharmaceutical chemicals or bulk drugs ;~ 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 Lf 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 

technic3l team to Brazil, Cuba, Mexico and Peru in 1977. The team recommended 

the establishm~nt of a multipurpose plant for the production of pharmaceutical 

chemicals in Cuba. 

The availability, pricing an~ transfer of techn~logy fer the bulk drugs 

formei 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 UNIDO providing reference information relevant 

to tne transfer of technology, including Lechnical aspects, such as level of 

production, magnitude of investments, inputs, infrastructur~, etc .•. , which 

could be significant aid to individual developing countries in bilateral 

negotiations for transfer of technology. 

The second consu~cation recommended that in respect of offers of 

technoLogy for the production of bulk drugs and intermediates, UNIDO should 

in cooperation with teLhnology holders prepare feasibility studies at the 

requesc 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, UNID0/10/259, 1980; 
Sesond consultation, UNIDO/ID/311, 1983 
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chemical systhesis and constitutes an important milestone in the development 

of Pharmaceutical Industry in Cuba and has significance for other developing 

countri~s 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 che~icals using available indigenous raw 

materials and skills. To achieve this, Cuba should have access to technology 

for the manufacture of pharmaceutical chemi~als. As mentioned above, such 

technology is rather sophisticated and is held by few sources. The m~re 

acquisition of such technology is not enough. This has to be adapted to the 

local conditions and raw materials. 

Concept of Multipurpose Pilbt Plant 

The quantities of different pharmaceutical chemicals required by the Cuban 

pharmaceutical industry are rather small. In view of this, establishing 

single lines of production for each pharmaceuti~al chemical is not economically 

viable. Hence, the concept of multipurpose plant ~d' appliei in this case. 

What this. really mean; is that severai pharmaceutical chemicals in varying 

quantities can be produced in the same plant either sequentially or sometime3 

simultaneously. The plant. can thus be kept busy round the year which renders 

it economi.cally more viable than establishing single lines of production for 

each pharmaceutical chemical with large under utilized capacities. 

UNIDO entered into a contract with Sarabhai Research Centre (SRC) of India 

i~ 1978 for the supply of technical know-how and major equipment; training 

of Cuban personnel in India as well as supervision over installation, testing 

an1 commisi·oning the multipurpose ]Jibt plant. The financial i.nputs for the 

project are from the Govern~ent of Cuba, UNIDO, UNDP and t~e Government of 

India in that order and the Project tLus rep~esents a joint cooperati~n between 

them. 

Sarabhai supplied equipment for process, utilities and laboratory. They 
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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 facilities 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 thefu with stipulated efficiencies 

and quality during the course of their training. Installation materials were 

procured from other sources in Injia. Equipment such as storage tanks were 

fabricated in Cuba. Civil works and the installation of equipment were carried 

0ut 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 ~hemicals 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 f1om raw materials, intermedi~tes through chemical synthesis. 

c) Technical skill and manpower development. 

3. MAIN CHARACTERISTICS OF THE MULTIPURPOSE PILOT PLANT 

The multip~rpose pilot plant constitutes a sophisticated industrial 

installation within the Pharmaceutical Industry in Cuba. The following are the 

main features of the pilot plant: 
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a) Civil Works 
2 2 

The project area measures 23.000 m . Out of this, an area of 7.155 m 
2 is constructed and 3.88~ m is covered. The areas of important buildings are 

indicated belo'N: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

Storage area for raw materials and finished products 

Production building 

Storage area for solvents 

Building for general services 

b) Production Level of Pharmaceutical Chemicals 

Pharmac.eutical Chemical Pharmacopoeal Standard 

Acetyl Sa 1icy1 icacid (Aspiri!'l) U.S.P. 

Chlorcdiazepoxide N.F. 

Clof ibrate U.S.P. 

Di.lzepam U.S.P. 

Diphenyl hydantoin U.S.P. 

Indomethacin B.P. 

Lignocaine hydrochloride I.P. 

Methyl Salicylate U.S.P. 

Metronidazole u. s. i'. 
Na lidixic Acid N. F. 

Nicotinamide U.S.P. 

Nikethamide B.P. 

Paracetamol B.P. 

Phenylbutazone B.P. 

Procaine hydrochloride B.P. 

c) ~udget 

2.J76 2 m 

1.080 2 m 

825 2 
!al 

216 2 m 

Annual caeacity 

190 

1 

1 

1 

2 

1 

0.3 

8 

4 

3 

15 

1 

1 

4 

10 

242.3 

The total budget for the project amounts to 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~~.111. UNIJO contribution was in the for~ of US$, 

Indian RupePs and Cutan Pesos. UNO? contributioP was in US$ while that of 

rhe Government of i.ndia was in Inc.Ji 10 R1Jpees, The 1,uban Government 

c0ntrib11ti011 wa"> in Cuban Pesos and in kind. 

(tons) 
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e) Value of ~roduction 

Based on 1981 prices the value of annual 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 pilot plant 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 Silvia 

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 1984. 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 ~r.d Mechanicdl) of all the 

equipment supplied is mentioned. 

The Engin8eri~g group visited SRC along with the oth~r members both for 

finalizing plan and for training in maintenance from 20.1.1984 to 8.2.~984. 

After the completion of the construction of pi10t plant and ir1::.tallat:ion of 
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the equipment, SRC ~ngineer, 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. Son:, 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 ~ctual 

demonstrations of the technology on the pilot plant were carri~d 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 ot the products were also in accordance with the 

guaranteed yields from the technology (See Annexure C). In Annexure C the 

experimental batch~s taken in Cuba both in t~e laboratory and in the pilot 

plant are summarized. Details of a fewbatches are also incorpo~ated to give 

an idea of the thoroug~ness of transfer 0f technology. The project was handed 

over to UNDP ?.esident 7.epresentative, Havana, Cuba with a request to communicate 

to UNI~Q about the completion of the oroject and to take necessary steps to 

formally hand over the project to Cuba. 

The main objectives of t~e training programme for the Cuban technical 

personnel were : 

a) To familiarize the people with tectnology for the phar~aceuticals 

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. 
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f) To explain theoretical considerations that have been taken into 

account while preparing ~he technical mannuals. 

g) Some details regarding manufacture of Aspirin, Paracetamol, Nalidixic 

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

5. ACHIEVEMENT OF IMME~IATE CBJECTIVES 

a) The transfer of t~c~nology for the manufacture of 15 basic pharmaceuticals 
• 

from available intermediates, along with the suppply of plant equipment and 

laboratory equipment ha~ been achieved. 

b) The training of Cuban technical personnel in the laboratory, pilot 

plant and quality control laboratory has been achieved. 

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

d) The operating personnel have been trained. 

e) Main~e~an~e 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 thP. 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 0f this type. 

a) Definition of responsibilities 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 bP- fixed so that discharge of 

responsibilities can be monitored. 
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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 

aft~r the commencement of th~ project to review progress, to analyse 

unavoidable delays and to clear up misunderstar.dings. 

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 OF 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 ing~edients to 

feed its phar~aceutical 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 cooperati~n 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 technol~gy, demonstration and training. 

d) Export Possibilities 

After satisfying uomestic requirements, Cuba will be in a position 

to export some active ingredients to the ~eighbouring countries to feed 

their pharmaceutical industry. 

e) Growth and Development of the Pharmaceut_ic.11 Industry 

The pilot plant will f~silitate the development and introduction of 

new technological processes and production techniques, which will promote 

the growth and development of i~digenous pharmaceutical industry. In 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 plant 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 imporcant 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 achieven~nt 

has been possible because of financial help and monitoring provided by 

UNIDO/UNDP, Governments of Cuba and India. 



c) 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 would 

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. 

f) 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. RECOMi.iENDATIONS 

There is an immense scope for technical training, transfer of technology 

and tehnical cooperation among the developing countries. In the first place, 

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

For instance, technical training can be in t~e lahoratory, pilot µlant 

or plant. It can oe f~r one or more products. The more advanced developing 

countries might only look for technologies for specific products or for 

specific intermediates as they would be having enough exp~rience and ex?ertise 

to ddaot the acquired technologies themselves. 

Acquisition of technologies 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 

bv 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 b~ expanded to 

other products. 

Countries which have a nucleus for the manufacture of basic drugs and 

formulations can be encouraged to acquire newer technolcgies 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 couPtry. 

When each 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 b~ encouraged to inter­

act further tor mutual benefit, by arranging for further acquisition of 

technclogy, for further training of technical personnel or for arranging 

for visits ot technical experts, depending on the needs of developing 

countries. 
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ANNBllTBE : A. 

LIST OF EQUI~MEllT 

sa.1~0. I'l1EM PROCESS EQUin.,.~UT CAP A/JI TY NO. 

1. Jacketted glass-lined reactor with 
agitator 1000 1. 2 

2. G. L. Condenser 4 sq. m. 2 

'· G. L. keceiver 600 1. 1 

"· Jacketted s.s. Reactor with agitator 1000 1. " 
5. s. s. Condenser 4 sq. m. 4 

6. s. s. Receiver 600 1. 2 

7. Je.c!tetted s. s. Reactor -:d th agitator 600 1. 4 

s. s. s. Condenser 3 sq. m. 4 

9. s. s. Receiver 500 le 2 

10. J acketted S .s. flat top reactor with 
agitator 600 1. 1 

11. M.S.R.L. flat top reactor with agitator 600 l. 2 
.,. . ....... 

1.2. Jacketted s.s. Concentration pan l"rith 
agitator 400 1. 1 

1:5. Jacketted s.s. Vacuum still pot with 
agitator 200 1. 1 

14. s.. S • Condenser 1.5 sq.m. 1 

15. Jaoketted s. s. Receiver 200 1. 1 

G. L ••. Glass 1 ii'1ed 

S.S. Stainless steel 

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



- 16 -

(ANNBXUBB & A ••• •• Contd, u .,) 

SR,NO. 

18. 

19, 

20, 

21. 

22. 

23. 

24. 

25, 

26. 

27. 

28, 

29. 

30. 

ITEM - Paca:ss EQUIPMENT 

12000 s. s. Basket oentrituge 

toooo s. s. Basket oentri:tuge 

M. S. a. L. Filter box 

s. s. Filter box 

s. s. Sparkler filter 

s. s. Pressure leaf tilter 

Forced dra:tt dryer 

Forced draf~ dryer 

Fore ed draft dryer 

. Forced draft dryer 

Vacuum shelf dryer with oondenser 

Water ring vacuum pumps 

High vacuum pump 

s. s. Cantritugal pump 

M. S. R. L. Pump 

All glaes reactor 

s. s. Pulveriser 

s. s. Mechanical sieve 
S, s. Resin colWDll 

S, s. Slender 
s. S, Vent. Condenser 
Dial type bala.aoe 

Misoellaneoua equipment 

CAPACITY NO. 

2 

1 

600 1. 2 

600 1. 1 

1 

1 

94 trays ) 

40 trays 1 

30 trays 1 

10 trays 1 

2 h.p. 

1 

4 

1 

50 lbm at It 
25 "'le 

50 lbm at 2 
25 m. 

100 

o.6 mo 

2 

1 

1 

1.s • hip a 

1,5 sq.m. 
To weigh 
50 kg. 

i 

5 



- 17 -

(ANNEXUiiE : A • • • • • • Contd. • •• ••) 

sa.uo. ITEM - P3.0CESS BQUiiME:llT 

TA?IC F ABM ECUIPMEtIT 

3. 

5. 

6. 

7. 

s. 

9. 

10. 

11. 

12. 

13. 

15. 

Tanlt :tor storing hydrochloric aoid, 
high density polythene 

M. s. Storage tank tor sulfuric aoid 

M. s. Storage tank for caustic soda 

M. s. Storage tank tor benzene 

M. S• Storage tank tor toluene 

M. s. Storage tank for acetone 

M. s. Storage tank for ethanol 

M. s. Storage tank tor methanol 

11. S. Storage tank for diesel Oil 

c. I. Submersible pucp for solvent 

C • I • P•mp tor sulfuric acid 

c. I. Pump for caustio soda 

Polypropylene pump for hydrochloric 
"cid 

M. s. Vant condensers 

c. I. Pl.ll:lp for diesel oil 

SERVICE EOUIPME?JT 

1.. Steac generator to generate steac 
at 10 atl!l. 

Decineralized water unit 

Sbtt water unit, dealkalizer 

C.I. : Cast Iron 

CAPACITY NO. 

10000 1. 1 

10000 1. 1. 

10000 1. :t 

10000 1. 1 

10000 1. 1 

10000 1. 1 

10000 1. 1 

10000 1. 1 

10000 1. 2 

1 sq.c.. 

5 

1 

1 

1 

5 

1 

500 kg/br.2 

3 n3/br. 1 

3 c.3 /hr. i. 



- 18 -

(ANNExuaE : A•••·••••• Contd ••••••• ) 

SR.no. 

5. 

6. 

7. 

s. 

9. 

10. 

11. 

12. 

13. 

15. 

1.6. 

17, 

18. 

19. 

ITEM - FaOC35S EQUirNEll'!' 

H.D.P. Storage tank for D..M. Water 

a.D.P. Storage tank for soft ~ater 

s.. S, Pump :for D. M. Water 

C. I. Pump for soft water 

Refrigeration unit for chilled 
water at SC 

Refrigeration unit tor chilled brine 

Cooling tower 

c. I. Cooling water pump 

c. I. Chilled water pump 

C. I. Chilled brim pump 

Hot oil cir~~ation unit 

Air compressor 

Electric substation 50 Jr'/A 

Diesel generator 50 l:'IA 

Incinerator 

Battery operated fork 11.ft truck 

H .•. P •. D.: High Density Polyethylene 

D.M.: Dem1neralized. 

CA2ACITY NO •. 

10000 1. 2 

10000 1. 2 

25 lpm at 
25 m. 1 

25 lpm at 
25 m. 1 

JO tr 

10 tr 

2 

1 

150 tr 1 

1500 lpm 
at 25 m. 2 

500 lpm 
at 25 m. 2 

100 lpla 
at 25 c. 2 

,., """"-" ~,. 1vvvv a• 

cal/hr, 1. 

2 

1 

1 

1 

1 
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(ANNBXtraE : A ••••••••••Contd •••••••• ) 

EQtJil>t'12llT i<'C:t AiIALYTIC.AL LABORl..TOR'"I 

1. a) Metltr selllimicro balance 
b) Single pan Indian "balance 
o) aough balance (Avery. type) 

2. Melting point apparatus 
:s. Laboratory drying oven (o-250°c.) 

4. Mu:ttle turnace 
5. Karl Fischer apparatus 
6. Retractometer 

1. Speotro calorimeter 
s. T.L.c. equipment 

9. Vacuum pump 
10. Heating mantles 

11. Hot plates 

12. pH Meter 

13. UV - viewing oab inet 

Gly1 Wa•1 and other Laooratoa Items • • 

1e Burettes (10, 25 and 50 cc. capacit7) 
2. Pipettes (1,2,5,10,25 & 50 cc) 

Lamda pipettes (5,10 ~ 25) 
Graduated pipettes (1,5 & 10) 

J. Beakers (25,50,100,250,500 & 1000 co) 

4. Conical flasks (25,50,100,250,500 & 
1000 cc) (Erle!llleyer 
Iodometrio flask (250 ml.) 

1000 

uo. -
1 

1 

1 

1 

2 (one vao. 
oven) 

1 

1 

1 

1 

1 

1 

3 
3 
1. 

1. 

1. doz. eaoh 
20 eaoh 

3 each 
1.0 each 

2 doz. eaoh & 
1 doz. 
2 doz. each 

1 doz. 
1 doz. 
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(ANNEX"JRE : A ••••••••• Contd. • ••••••• ) 

S. Kjeldhal distillation units (Kjell!hal 
:tlasks) 

Kjeldbal flasks 500 ol. 

Kjeldhal flasks 300 ml. 

6. Platinum crucibles 
• Tongs with _, t. tip 
Nickel crucibles 

s. lilioa (Vitreosol crucibles) 
9. Miscellaneous items (like stand, clamps, 

6tc,.) 

10. Round ~ottom flask with Std. joints 
(.3-2.4) {ioo, 250 & 500 ml.) 

11. a) Thel'l!lometer (Ordinary 0-250°C) 

12. 

b) Thermometer (Q.; •• o-250°C) 
Std. Glass joints, Adapters, 
Olassenheads, etc. 

13. Separating funnel (50, 100, 750 & 500 cc) 

Ordinary fun.ne ls 
14. Weighing bottles 
i5. Sintered glass cruci~les 
16. Filteration flasks (50, 100, 250, SOD, 

1 lit.) 

17. Glass condensers of va:icnm t)'?es 
Coiled type 

18. Glass cylinders (10, 25, 100) 
19. Neller tubes (25,50, & 100 
20. Volumetric flasks (10,25,50,100, 

250, 500 & 1 lit. 
& 2. lit.) 

Uo -· 
2 .Hos. 
6 Nos. 
6 Nos. 
2 

2 

2 

1 doz. 

1 doz. each 

6 Uos. 
3 Nos. 

6 eaoh 

1 doz. 
1 doz. 

1 doz. 

6 each 

1 doz. 
i doz. 
:l doz. eaoh 
1 doz. 
1 doz. each 
6 Nos. 
3 Hos. 
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(.ANNEXUBE : A •••••••• Contd •••••• ) 

21~ Test tubes -------All sizes ••••••••• 

22e Desiccators oroinary 

Yao. 
23. Specific gravity bottle & 

Pyknometers 

Pyknometers 

24. 100 Lit. ~-ll~~lass Asseably 

:10 I 25 
50 

No. -
2 doz. 

4 

2 

2 each 

4 

Information mentioned hereunder bas also been supplied. 

1. Operation and Maintenance instructions tor equipment. 
2. Performance curves of pumps & Data available from the 

manuf ac turei:. 
3. Installation instructions. 
4. Maintenance and operation mam1al. 

5. Fire fighting and hazard handling arrangement. 
6. Location of an 09timwa number of safety showers in the 

battery area. 
7. Hasardous areas to be ear-marked and instructiuas tor 

using suoh areas. 
8. Information regarding the :aode 01 anchoring each piece 

of equipment to "iJe described and s:iown on the layout 
plan and details of the supports and fiztures. 
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LIST OF MANUALS, CIVIL AND MECHANICAL DRAWINGS, DAtA SHEETS 
ETC., SUPPLIED 

~erational Formula Part I & Part II and quality Control 

Manual nave been suµplied. 

The follOTrl.ng 8 drugs are covered in Part I. 

1. Aspirin 

2. Niootinamide 

J. Methyl salioylate 

4. Metronidazola 

5. Procaine Hydrcchloride 

6. Clofibrate 

7. Diphenylhydantoin &. 

a. Lignooaine Hydrochloride. 

J:lJ.e :following 7 c'irugs are covered in Part II• 

1. !ndomethaoin 

2. Nalidixic acid 

3. Phenylbutazone 

4. :Paracetamol 

5. Diazepam 

6. Calordiazepo:ri.de n 
~ 

7. Nikethamide. 

All t~c details rega:ding operations for all t:ie 15 

drugs starting from the corresponding re.u materials are 

given in the manuals. 

Quality Control Manual oontaillD the specifications of 

the finished products, looal speoific~tions for raw materials 

and intermediates. Details tor carrying out the quality 
control tests are also indicated therein. 
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(AN?IEXU:-1E : 3 ••••••••• Contd. • •••••• ) 

Civil and Mechanical drauings have been supplied. 

CIVIL DR.A.iJINGS : 

1. SJ.rIP/UlITDO/CIV/6 R4 dated 1a.1.so. 
2. SmP /ill-IT.DO/CIV /7 rtl1 dcted 5.2.SO. 

3. SFJ.2/UI:JIDO/CIV/16 a1 dated 5.3.80. 

4. S"'i:IlP/UlITDO/CIV/8 R3 dated 1s.2.ao. 

5 • Sfil.P /UUIDO/CIV /9 R2 dated 25.2 .oo. 

MECHANICAL DRAWINGS : 

6. S:aIP/U~ITD0/01A/R6 dated 4.3.ao. 

7. S3IP /Ul-IID0/01B/R6 dated 7.3.so. 
s. SI!IP/UlJIDC/12/Ri dated 13.3.ao. 

The above Civil f:. Mectanical drawings give details of 

.site development, gutter layout, equipment la.:,rout, eto. 
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(ANNEXUP.B : B •••• 1. Contd. ••••••••) 

Data Sheets have been s~lied. 

SR.NO. PATA SWET HO. ITE11 nc. I~ DESClUPTIOH 

1. UlllD0/1001-A/2/15-9-79 UN-J-1 1000 L SS Reaotor 

2. UlUD0/1001-B/2/15-9-79 UN-4-1 1000 L SS Reactor 

J. UNID0/1001..C/2/15-9-79 UN-5-1 1000 L SS Reactor 

"· UNID0/1001.ii.l>/2/15-9-79 UU-6-1 1000 L SS Reactor 

5. UNI.D0/1002-A/2/15-9-79 UN-7-1 600 L SS Reactor 

6. UNID0/1002-B/2/15-9-79 UN-S-1 6oO L SS Reactor 

1. UNID0/1002-...(J/2/15/9/79 UN-9-1 600 L SS Reactor 

a. UNIDC/1002~/2/15-9-79 UN-10-1 600 L SS Vesse1 

9. UNI:IJ0/1CXJ3-A/2/15-9-79 UN-1-4 .\ M2 SS Condenser 

10. UNlD0/100;-B/2/15-9-79 UN-3-4 4 M2 SS Cond8!18er 

11. ,UNJJJO/tOO'j-,/;/2/15-9-79 UN-'t-'I lt M2 SS Condenser 

12. UNIDO /100'.5-ll /2/15.-9-79 UN-5-4 4 M2 SS condenser 

13. UNID0/1003-4/2/15-9-79 UN-6-4 4 M2 SS Condenser 

11'. lJNl.D0/1004-A/2/15-9-79 UN•?-4 3 M2 SS Condenser 

15. UNID0/1004-B/2/15-9-79 UN-8-11 3 M2 SS Condenser 

16. UNID0/1004-0/2/15-9-79 UN•9-'t J M2 SS Condenser 

17. UNID0/1005-A/2/15-9-79 UN-S-5 500 L SS Reoe1ver 

18. mm>0/1005-B/2/15-9-79 UN-9-5 500 L ~s Receiver 

19. ~lID0/1006-A/2/15-9-79 UN-5-5 600 L SS Receiver 

20. UNID0/1006-B/2-15-9-79 Ul"-6-5 600 L SS Receiver 

21. UMID0/1006..C/2/15-9-79 UN•20-2 600 L SS Reoeiver 

22. UNI.D0/1007-A/2/15-9-79 uu-11-1 600 L MSHL Vessel 

23. UMID0/1007-B/2/15-9-79 UN-12-1 600 L ?4SRL Vessel 

2.lt. Ul«D0/1009-2/15-9-79 UN-13-1 500 L SS Pan 

25. UNI.D0/1010-A/2/15-9-79 UN-15-1 SS Resin ColWDJl 

26. UNID0/1010-B/2/15-9-79 U'N-16-1 SS Resin Column 

27. UNJ.D0/1011-A/2/15-9-79 UN-21-1 600 L MSRL Filter 
box 

2s. UNID0/1011-B/2/15-9-79 UN-22-1 6oo L MSHL Filter 
box 
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(ANNEXU:IB : B ••••••Contd. ...... ) 
sa.:tro. DATA SHEET HC. ITEM NO. ITEM DESCRIPTIOM 

29. UUID0/1012-2/15-9-79 tnl-20-1 600 L SS Filter Box 

JO. UlilD0/101.3-2/15-9-79 illT-14 200 L JS Distillat-
Ion Unit 

31. UlTI.DC/101.4.-2/15/9/79 Ul!-24-1 Pressure filter 

32. ili-iI:J0/1Ji5-2/15-9-79 UH-23-1 SS KBC Filter 

33. 'ITNID0/1016-2/15-9-79 UH-30 Vacuum Dryer 

34. UlUD0/1017-A-2/15-9-79 UlJ-25 30 M2 Tray .LJ rye r 

35. UllID0/101. 7-B-2/15-9-79 Ull-26 30 M2 Tray Dryer 

36. UUID0/1017-C-2/15-9-79 UH-27 30 M2 Tray Dryer 

37. UllID0/1018-2/15-9-79 UN-28 
2 15 M Tray Dryer 

38. UUID0/1019-2/15-9-79 UU-29 10 M2 Tray Dryer 

39. UNID0/1020-2/15-9-79 UN-45-1 SS Nutsche filter 

40. UNID0/1021-2/15-9-79 UN-19-1 1000 mm fJ SS 
C.entrifuge. 

41. · U!lID0/1022-A/2/15-9-79 Uli-17-1 1200 mm ¢ SS 
Centrifuge. 

t12. u1rruo / 1022-il I 2I15-9-79 UN-18-1 1200 mm. ¢ SS 
Centrifuge. 

43. UMID0/1023-2/15-9-79 UlT-43 100 L Glass Reaction 
Unit. 

44. TJffID0/1024/ A/2/15-9-79 UN-1-1 1000 L GL Reactor 

45. UNID0/1024/B/2/15-9-79 IDI-2-1 1000 L GL Reactor 

46. UllID0/1025/2/15-9-79 UN-2-4 4.J M2 GL Condenser 

47. Urrr:D0/10~(/2/15-9-79 mr-2-5 600 L GL Receiver 

48. Ul-JID0/1027 iA/2/21.9. 79 UlJ-35-1 SS Centrifugal Pump 

49. illT!DC/1Q27 /B/2/21.9. 79 UU-36-1 SS Centrifugal Pump 

50. UHIDO /1027 /C /2/21. 9. 79 UU-37-1 SS Centrifngal Pump 

51. UNID0/1 'J27 /D /2/21. 9. 79 UN-38-1 SS Centl"i:fugal Pump 

52. UlJID0/1 ~8/ A/2/21. 9. 79 UN-39-1 HSRL Centri:tugal 
Pump. 

53. UlllD0/1028/B/2/21.9. 79 UN-'t0-1 ?1.3RL Centri:tUgal 
Pu.mp. 

54. UNID0/1029/A/2/24.9.79 UN-31-1 W a -.er Ring V acuma 
l'ump. 

55. U}f!D0/1029/B/2/24.9.79 UM-32-1 ·11ater Ring Vacuum 
Pump. 
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(Anneltllre : B •••••••••Contd. ......... ) 
SR.NO. DATA SSEET l!C. - ITEM no. ITEM DESCRIPTION 

56. mn::uo /102 9...c /2 /24. 9. 79 m~-)3-1 \fa.ter Ri~':!' Vacuum Pump 

57. UNI.IJ0/1029-D/2/24.9.79 UH-34-1 Water Ring Vacuum Pump 

5s. ~NIDO /10~0 /2/24. 9. 79 UU-14-4 High Y acuum PWIP 

59. UNID0/1031/2/~4.9.79 UU-41-1 SS Pulveriser 

60. muno/1032/2/3 .11. 79 U!~-42-1 SS Mechanical Sieve 

61. UlITD0/1033/2/J.11.79 Gear Boxes 

62. UNID0/1051/2/5.10.79 UN-51 Boiler 

63. UNID0/1052/2/2ts.9.79 UH-55 Water Cailling Plant 

64. UNID0/1053/2/24. 9, 79 UN-54 Brine Chilling Plant 

65. UNID0/1054/2/21.9.79 UN-56 Cooling Tower 

66. UllIDO /105 5/ A/2/21. 9 • 79 UN-56-5 Cooling Tower Pump 

67. Ut.·lID0/1055/B/2/21.9.79 UN-56-7 Cooling Tower Pump 

68. UNID0/1056-A/2/21.9$79 UN-57 Air Compressor 

69. U!-lI~0/1056-B/2/21.9.79 m-i-60 Air Coiilpressor 

70. UNID0/1057/2/24.9.79 UU-59 Hot Oil Unit 

71. Uli!D0/1058/2/21.9.79 UU-52 Demineralised Water 
Plant 

12. UNID0/1059/2/21.9.79 u11 ... :;3 ~·Tater So:fening Plant 

7'J. iJi . .'flD0/1060/2/2.11.79 ----~ Flanmproo:t In.duo~ 
Motor 

74. tn·lID0/1~61/2/~.11.79 ----- T .E. F .c .. ·lotors 

75. UHID0/1062/2/1.11.79 ----- Variable speed Motor 

76 .. UHID0/106;/2/3.11. 79 ---- Furnace Cil Specifi-
cationg. 

77,, ill·IT.D0/~06A./2/3.11.79 ----- aau \·later Speci:ticatiom 

78. U1i1:D0/i065/2/3.11. 79 ---- DM/So:ft ilater Specifi-
cations 

79,. mrrno/1066/2/11.1.so --- Electrical Motors 

80 9 UNID0/1201 /24-12-79 UN-17-4 600 L Receiver 

81. U}lID0/1202/24-12·79 U'.H-18-'t 600 L Receiver 

82. UNI00/1203/24-12-79 UN-19-'t 6oO L Receiver 
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(Annexure : B - •••••••••••••Contd. ......... } 

sa.uo. DATA S:sEET UO. ITEM UO. ITEM DESC~TION -
83. Ulm>O I 1204/15-9-79 UN-20-2 r -.-.. ,. c,... 

~v~ ~ ~~ Jackettej 
Receiver 

84. UNID0/1205/15-9-79 uu-21-2 600 L I~RL Receiver 

s5. UllIDO /1206/15-9-79 mr-22-2 600 L !-iSRL Receiver 

86. UHIDC/1207 /1-1-80 UN-30-7 Z:ot Water circulation 
pump 

07,, UNID0/1208/1-1-80 UU-46-1 ::Jay Storage tank for 
methanol 

ss. illlID0/1209/1-1-80 UN-46-2 Day Storage tank :tor 
acetone 

89. illITDC/1210/1-1-80 UM-46-3 :iJ ay Storage tank :tor 
ethanol 

90. U}f.[D0/1211/1-1-80 UN-46-4 :;Jay Storage tank :tor 
benzene 

91 •. urn:no/1212/1-1-so Ull-46-5 Day Storage tank :tor 
acetic anhydride 

92. UllID0/1213/1-1-80 Ull-46-6 Day Storage tank tor 
acetic acid. 

93. UNID0/1214/1-1-80 UN-46-7 Day Storage tank for 
~ydrochloric acid. 

94. ONID0/1Z15/1-1-80 uN-47-1 Underground main storage 
tank for methanol 

95. UHID0/1216/1-1-80 UIT-47-2 Undergroune ~ain storage 
tank for acetone 

96. UllID0/1217 /1-1-80 UU-47-3 Underground cain storage 
tank for ethanol 

97. mrrno/121s/1-1-so \JU-47-4 Un~erground cein storage 
tank for benzene 

98. UNID0/1219/-1-1-80 UU-47-5 Main Storage tank for 
Acetic anhydride 

99. UNID0/1220/1-1-80 mT-47-6 l·iain storage tank for 
Acetic acid 

100. UllIDO /1221/1-1-80 UN-%7-7 Main Storage tank :tor 
Hydrochloric acid 
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(Anne::cure : B •••••••••••Contd •••••••••• ) 

sa. HO. DATA SBEZT N~. 

101 
102 
103 

104 

105 

106 

107 

~08 

1-J9 

110 

111 

112 

113 
114 

115 
116 

117 
1i8 

119 

120 

121 

122 

123 
124 

125 

UNID0/1222/1-1-00 
UNID0/1223/1-1-so 
UMID0/1224/1•1-80 
Ui:IIDO I 1225I1-1-80 
UNIDO/J.226/1-1-80 

uHIDC/1227/1-1-80 

Jl-ITDC/1228/1-1-80 

UllID0/1229/2-1-80 

.mrrD o / 12 30 / 2-1-so 
UNIJJ0/1231/2-1-80 
J!UI;C/1232/2-1-80 

'Gl-iIIiC/1233/2-1-80 
UlIT:L) 0 /12 34/2-1-80 

UNID0/1235/2-1-80 

UlJID0/1236/2-1-80 

UNI~0/1237/3-1-BO 

UlITD 0I12 38 I 3-1-00 

UHI~0/1239/)-1-80 

mrri:>o I 1240 I 3-1-ao 
:JNID0/1241/3-1-DO 

UHIDO I 12 42 I 3-1-80 
UllIDC /1243/3-1-80 
Ut.1100/1244/3-1-80 

UlITD0/1245/4-1-80 

UNID0/1241
' /4-1-80 

!?EM UC. ITEM DESClU:?'L'IOU - -
Uli-48-1-1 Transfer pump for methanol 

ill!-40-2-! Transfer pump for acetone 
UU-lt8-3-1 'i'rensfer pump for ethanol 

UH-48-4·-1 Transfer i>U!:lP for benzene 

UN-48-)-1 Tre.nsfer ~ump for a.cetio 
anhydride 

Uf.l'-48-6-1 Transfer pump for acetio 
acid. 

Ul·J-48•7-1 Transfer pump for hydro-
chloric aoid. 

UN-51-6 lnte1'Dlediate oil tank 

UU-51-7 Main oil $torage tank 

ml-51-8 ?wnp for furnace oil 

UU-51-10 Chimney 

UN-51-12 Water meter 
UN-51-20 Condensate holding tank 
UN-51-22 Condensate transfer pump 

illl-5!-24 :?eed "1Uter pump (standbv) 

UN-52-1 Raw T:/ater storage tank 

UlT-52-2 Pump for ra.<:1 1·rater (2 Nos.) 

UU-52-3 Raw water feed pump tor DM 
plant 

JN-5?.-10 ~·Tc.tor :ietcr 

tTN-52-15 :;M Water tank 
ffi'J-52-16 Intermediate DH ·;1ater tank 

UN-52-1 7 DM ~·Tater pump 

UU-52-19 
UN-53-1. 

Intermediate raw water tank 

3.aw Water feed pump to 
water softening plant. 

UH-53-9 Water meter. 

• 
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(Annexure : B ............. Contd. • •••••••• ) 

sa. HO. DATA SBEET no. 

126 UNID0/1247/4-1-80 
127 mnno/1248/4-1-80 

128 fillID0/1249/4-1-80 

129 UNID0/1250/4-1-80 
130 mrrno/1251/5-1-so 

131 UI!ID0/1252/5-1-80 
132 UlUD0/1253/5•1-00 

133 UM!il0/1254/5~1-SO 

134 UlITD0/1255/5-1-SC 
135 UNID0/1256/5-1-80 

136 UNID0/1257/5-1-80 

137 UNID0/1258-A/18-12-79 
138 UNID0/1258-B/18-12-79 
139 UNID0/1258-C/18-12-79 
140 UlllD0/1258~/13-12-79 

141 ~JIDO /1258-&/1.8-12-79 

142 UNiu0/1259/18-12-79 
143 UllIDC/126o/18-12-79 
144 UlJID0/1261/18-12-79 
145 U?IlD0/1262/18-12-79 
146 UlTID0/1263/18-12-79 

147 UNID0/1264/18-12-79 
148 UNID0/1265/18-12-79 

149 U?JID0/1266/18-12-79 
150 UNID0/1267 /18-12-79 

151 UlTID0/1268/18-12-79 
152 UHIDO /1269 /18-12-79 
153 UlJID0/1270/10-1-80 

15.lt UlJI:)0/1271/11-1-80 

ITEM NO. ITEM IESCJn>TION 

UN-53~10 Soft water ta-'lk 

UN-53-11 Raw uater tank 
un-53-.13 Underground raw watEr 

storage tank 
illl-53-14 So:rt t1ater pump 

Ul~-54-12 Pump tor brine oircu• 
lat ion 

UN-54-14 Brine tank 
UN-5.lt-15 Make up brine tank 
UN-55-12 ?ump for chilled water 

circulation 
JJU-55-14 Chilled water tank 
UU-59-2 Intermediate furnace 

.oil storage tank 
UU-59-7 Pump for thermic fluid 

oiroulation 

--- Hot i!lsulation indoor 
------- Hot insulation outdoor 

------- Cold insulation 
------- Cold u cold cum hot 

insulation indoor. 

------- General sp~cification 
~or insulation 

------- Globe va1ve 
------- Cate valve 
------- Needle valve 
------- Audco plug valve 
----- CI Non-return valve 
------- Glass lined valve 
------- Ball valve 
------- C.I. gate valve 
------- RubJerlined diaphragm 

valve 
---- Vacuum guage 

------- Pres~ure guage 
UU-,3-16 Water meter 

------- Eleotrioal Motors. 
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ANlEXUBE : C 

A!Ilmro_-.E c .1 : LIST 02 TECalICAL CJ:..':'ALCGtra & DIV.-/Il!GS 

A. CATALOGUE. 

Sr.no. !!!!!, 

1 ~ Ins true ti on manual for R\ltary Oil sealed 
Yane type nigh vacuum pump - · 'l'nshniwal 

2. Working and maintenance manual for DP 
Micro Pulveriser 

3. Operation maintenance instruction manual 
o:t •1ater-ring vacuum pumps J.B •• Sawant 
Engg. 

4. Maintenance overhaul instruction !or 
bottom~riven top discharge centrifuge 

5. I .A.E.c. Steam Boiler instruction ma.m.:al 

6. Frick installation, operation service 
instr~ction for heavy duty industrial 
compreosor 

7. Frick, service parts list 2 oyli.c::.er 
size - 6" x 6" & 1~ x 7" 

s. Operator's ~anual spare parts catalogue -
~hosla Air Cocpressor 

9. Installation. operation and LJ.ainte.::iance 
instruction for permatowor-Prui.ar,ur Cool­
ing Tower 

10. HaoT:line - ::J.ar.ual for glass lined 
equipcents 

11. 0?erating maintenance instruction ~amial 
for water softening DM Plant 

12. General details Of "Akay" C:~e::iical pump 
13. Operation i~struction manual for ~ot oil 

circulating unit-interest wodel ':'CE-126 
14. Lea~let of '3eacon' centrifugal 9ump type 

- 'L' 
15. Catalogue on glass fittings 

~. 

1 No. 

1 No. 

1 No. 

1 No. 

1 No. 

i No. 

1. No. + 1 No. 

i No. 

1 lJo. 

1 ~lo. 

:!. Ho• 

i set 

1 No. 

1 No. 
1 Ho. 
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(Annexure I Cti. •••••••••••• Contd •• •• • • •• ) 

B • DR.AW.UJGS I 

Sr,No. 

1. 

3• 

5. 

6. 

a. 

9. 
10. 

11. 

13. 

15. 

16. 

17. 

Item -
GL. heat e::ch~er shell tube type 
Capaoi ty - A M 
Agitator st~:ting ~ox :tor sha:tt 
dia 90 & 98 

Glasslined receiver 
Capacity - 500 ltr. 
Glass lined reaction vessel 
Capacity - 100 ltr, 
:tlanged type 

Flowdiagram tor water 
softening plant 

Flowdiagram tor vater 
demineralising plant 

100 ltr. glass assembly with 
tubular structure 

Details of servioe oo.nn.ectio~ 
boiler type m1/10Jc10,5 kg/om 

1000 x 500 30-To centrifuge 
Line diagram for TCE-126 
Thenuio fluid heater 
Thermio fluid heater-Electric 
model TCE-126 
Isometric piping layout for 
D.M. Plant 

Isometric view for ~ater 
softening plant 

Foundation details for wat.cr 
decineralising plant 
Steam heated 96 tray drfcr 
tor 100°c temp. 
General arrangecent drg. 
DP Micro No, 1 
P & I Diagram tor 10 TR 
brine chilling plant 

78-GL-3857-00/44310 

GL-406 Rev - 1 

SO..sM-4140/4431 B 

78 GL-J841A1lev•2 
4431 A1 & ~ 

'ro /FD /FS /101/R;, 

TC /FD /DM/102/a, 

Nil 
(Silica ware (P)Ltd) 

:3L-02-275 
1200-001. 

TCE-G-07E-80 

,,,.,.,..-G-07" ,..,0 _,._, .. _, A-U 

TC /P /DM/106 

TC/P /FS/105 

TC /F /DM/104 

GPL/101./141 

2A-'t623-32 

c-2605 
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Sr.No. Item 

18. P & I Diagrao for 60 TR 
water chilling :,Jlant 

19. Plant Room layout refrigeration 
plant 

20. Refrigeration pipes a 'ipe 
:fittings 

21. Distillation unit 
Sarabhai c/ o • 

22. SVD - 12 

23. S .s. Nute he tilter 
24. s.s. jucketed KBC tilter 

25. Breather -valve 
(1-iul ti teoh services) 

26. Glass-lined piping layout 

27. Zquipment layout grid 1 to 5 
28. Equipljlent layout grid 5 e:. 9 
29. ~tility-:flow sheet 

30. Flow sheet - chilled and 'ori.ne 
chilling plant 

31. Process :flow shoet 

32. Rycode electrical 

33. Vact:.ma trap 

C-2629 

S?-l::il-~ DS-1-Rev 
Sli!CH-'\-4546/A 
SI1CH-A1-4547-Rev-1 
S1'£B-A.i-4542-Rev-2 

Nil 
SaIP/UNID0/53/Rev-2 
S:dl? /trtf!D0/01A/rE1V-6 
SZIP /UUID0/013/R.ev-6 
SlIIF/UNID0/04/Rev-2 

SrIIP/tnilD0/11/Rev-1 
SBIP /mU.D0/05/Rev-3 
8009-7 
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DATE : 7-1-86 

JOUlT P.EPORT on ·.nISTALLATIOHS AllD TESTIUG OF 

MULTIPURPOSE PHA11MA.CEUTICAL PILOT PLAJ:IT 

Completed Civil/t4echanical/Electrical installations of 
all process and utilities plant's Equipments. 

1. Steam boiler tested and commissioned in Nov - 85 
2. Air compressors tested and commissioned in Oct - 85 
J. Cooling tower system tested and commissioned in Dec. - 85. 
4.. Soft and D.I-l. water plants tested and commissioned in 

Dec - 85. 
5. Hot oil unit tested mechanically and electrically in 

Jan - 86. 
6. Vaouum pumps tested and commissioned in Dec - 85. 
7. Circulation pUl!lps ot brine and chilling plants tested 

compressor ootors tested. 
s. Tray dryers tested with staam. 
9. All reactor's/ccndenscr1 s coil/jacket tested with water 

10. All motors of cquipcents run on no-loac =()= trial. 

11.. Service tank yard and transfer puops installation over. 
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ANNEXURE : C , 2 

·suM?U!ri OF YIELDS OBTAIN3D IN E~ERIMENTAL 

BATCE3S T~J'~ IN CUBA BOTH IN LAEOa.ATORY &: 

1. ASPIRIN . . 

PILOT PLAflT 

(:; Batches) (.Recycling of mother liquor) 

Main Raw Material • • Salicylic acid 

Yield . • 

Yield of 
theory 

80,18~ 

Actual yield 
% of reported yield 

in docket 

Recove:7 (as per docket) : 

Salicylic acid 

Remarks 

Guaranteed yield 
% ot reported yield 

in docket 

90.°" 

tleoor~ea vo~ained 

Recovery of Salicylic acid has not been considered 

while computing the yield of Aspirin• 
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Mai.n Raw I1aterial 

Benzil 

Actual yield Guara.nteed yiel~ 
Batch No. Yield " of Rep. yield % ot Rep. yield 

(Theory) in docket in docket 

1 71.0" 91.7% 90.0% 

2 71.0" 90 .o" 90.0% 
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3. DIA'mPAM 

Main Raw Material 

Step and 
Batch No. Product 

Step I : 
Batch 1 MCAB 

Batch 2 r.EAB 

Step II : 

Batch 1 

Batch 2 

Step III : 
Batch 1. 

Batch 2 

MC CAB 

MC CAB 

Crude 
Diaz~pam 

Crude 
j)iazepam 

Yiel-J. 
(Theory) 

76.2" 
(MCCAB) 

76.2" 
lMCCAB) 

92.0" 
(Crude 

Diazepam) 

92.0" 
(Crude 

Diazapam) 

1(1 .oro 
Fure 

Diaze~2Dl) 

77,,s" 
lPure 

Diazepam) 

Actual .aecovery (as per docket) 
yield 

% ot Rep. Reported Obtained 
yield in 
docket 

99.~ Benzene 66" 65% 

88.5% 

Alcohol 78.5" 78.5% 

YIELD OF DIAZEPAM OM BASIS OF ST.Ai.1.TING ?..A~·! I1A'I'ER!AL MCAB 

Batch 
No. 

1. 

Remarks : 

Product 

MCAB 

M:AB 

Actual Yield 
Yield % Of Rep, 

(Theory) yield in 
docket 

47.<)'1, 94.6" 

47.<)'1, 95.9" 

Guaranteed Yield 
% ot Rep. yield 

in docket 

90.0% 

90.0% 

Recovery ot alcohol (50") originally not pla'lned~ 
It has been reused in subsequent batches. 



- 31 -

(Annexure::: c.2. •••••••••••••Contd. ••••••••••) 

4 • P ARACET.AMOL 

Main Raw Material 

Yield : 

Yield 
of 

theory 

75.2,& 

• . ]!-Aminophenol 

Aotual yield 
% of reported yield 

in docket 

90.0~ 

Guaranteed yield 
~ of reported yield 

in docket 

90.0~ 
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5 • LIGN~AI?-IE CYDRCC!fuOru:>E 

Main Raw· Material : ,!-Xylidine 

Yield : 

Yield (Theory) 
Actual yield 

Step Product ~ of Rep. yield 
in docket 

I ,!-Xylidine 86.0% (Intermediate 
I) 

100.0% 

II Intermediate I 90 .0% (Lignocai!le 93.7°/o 
base) 

III Lignocaine 84.5% (Lignocaine 85.0% 
base HCl) 

Recove:ry as per docket 

Reported _ Obtained 

Benzene 75.0~ 

Remarks : 
By-product Acetone. 

Liwocaine :ac1 

Main 
Raw 

Material 

,!-Xyli,dine 

Yield 
(Theorf) 

Actual yieJ.a. 
% of Rep. yield 

in t.oc::et 

72.0" 

buaran~eea y:tela 
% of Rep. yield 

in docket 

---------·----------------------·------------------~~~--
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6 • METAYL SALICYLATE 

Mun Raw Material 

Yield 

. . Salicylic acid 

Yield 
(Theory) 

Actual yield Guaranteed yield 
% of Rep. yield in % of reported yield 

docket in docket 

68.7°/o 

Recovery las ner doc_fil) 

Salicylic acid 

Remarks : 

95.0% 

ReTJorted 

1s .oc/o 

90 .o'%-

Ob:tained 

13.6°/o 

aecovery of salicylic acid is not ca:c-u.:&.a.-.. ~~ ~v4 

of Hethyl salicylate:-

By-product - Methanol. 
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7 • NICOTIN.AMIDE : 

Main Raw Material • • J-Cyanopyridine. 

Yield : 

Batch No. S.tarting Yield ot Actual yield 
material the dry " of Reported 

yield in 
dockets. 

1 3-Cyano-
pyridine 62.0" 93.75" 

2. 3...Cyano-
pyridine 62.0" 93.0,; 

Recoven as per docket 

Resin I.3.A-402 is recycled. 

Guaranteed 
yield (Final 
prodUct) in 

dockets. 

90.0% 

90.0'}6 
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a. NICKETEAMIDE 

Main Raw Material 

Yield : 

natch 
Uo. 

1. 

2. 

Starting 
ciaterial 

Nicotinic 
acid 

Nicotinic 
acid 

• • 

Recovery Gls per docket) 

Thionyl caloride 

Toluene 

Nicotinic acid. 

Yield 
ot 

theory 

11.0% 

. 
• 

Actual yield Guaranteed 
% of reported yield (Final 
yield in dockets product) in 

dockets 

92.8% 

85.0% 

Reported Obtaineg. 

6s .• 75'}6 98% 

83% 100% 
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9. CLOFIBRA.TE 

Main Raw Mate~ : 

Yield : 

Step Starting 
& Material 

Bate!! No. 

Step I : 
Batch 1 ~-Chlorophenol 

Batch 2 ~-Chlorophenol 

Step II : 
Batch 1 Clofibric acid 

1. J!-Chloro::>:1enol 
2. C"lotiiJrio acid. 

Yield 
of 

Theory 

59.5~ 
( Clofibric acid) 

59.5% 
(Clofibrio acid) 

88.5% 
(Clofibrate) 

Bate~ 2 Clofibric acid 88e5% 
(Clofibra:-\ 

Recover.l ~as :2er doc!tet} • . 
Ste;e I • Renorted • 
Batch 1 Acetone 33% 
Batcil. 2 CHC13 47% 
Sten II . . 
Batch 1 Toluene 85% 
Batch. 2 Toluene as;~ 

Remarks • • 

Actual Yield 
% of Reported yield 

in dockets 

100% 

104,& 

100% 

Cbtained 

100% I 100~b 

100% 
100% 

:aoth 
batches 

Recovered acetone is to be used in two subsecuent batches as per 
docket. (Recovered alcohol is by-product). -
YIEID ON BASIS O~ ptCHLOROPHENOL 

Yield Actual Yield Guaranteed yield 
Batch Starting of % of Re)l. yield (Final Product) 

No. Material theory in dockets in dockets 

1 2-Chlorophenol 52.6% 99 .. 2% 85.0% 
2 Jl...Chlorophenol 52.6% 104.~ 85.0% 



1.0. 
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Main Raw Material 

Yield : 

Step 

I 

II 

Starting 
Material 

:aenzoc aine 

Crucie Pro­
caine HCl 

• • Benzocaine 

Yield of 
theory 

68" (Procaine 
Rel crude) 

76% (Pure 
Procaine BCl) 

11.ecove~l ~as :eer docket) . 
• 

Re2orted 

Step I DEAE 44.6% 
'11oluene 80% 

Step II 11ixad alcohol 74.o,& 

PaOCAII-lE ~P..O:~CEIDE Y!ELJ OH 2'ASIS OF 

Starting Yield ot 
~at~::-i~ t~GO!""'/ 

Benzocaine 51.7% 

Actual yield 
,,; ot Rep. yi~ld 

in dockats 

Actual Yield % of 
Reported yield in dock­

ets 

95.5% 

Obtained 

44.6" 
804% 

98.0% 

BEI~ZCCAINE 

Guarat?.teed yield 
(Fi.nal Product) 
in dockets 

95% 
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1:1. CELOJ.D IA.'.3EPOXCDE 

Main Ra~., 11ateritl : CA3 

Yield : 

Step and 
Batch No. 

S.tarting 
Material 

Yield of 
theory 

.Actual yield 
~ of reported yield 

in dockets 

Step I : 
B.No. 1. 

B.No. 2 

Step II : 
B.Ho. 1 

:a.No. 2 

Step III 
:B.No, 1 

3.No. 2 

Sten I~ 
B.No. t 

B.No. 2 

CAB 

CAE 

95.0% 
(Intermediate I) 

95·0" 
(Intermediate I) 

Intermediate I 65 .,7"f, 
(Intermediate 

II) 

lntermediata I 65. 7':b 
(Intermediate 

II) 

Int~r.nediata II 7s.0% 
(Intermediate 

III) 

Inter.nediate II 7s.0% 
(Intermediate 

!!I) 

Y!'.term'3ctiate III 

In!enr.ediate III 

100% 

100,& 

96.o,& 

96.o'6 

84.0% 

84.0% ----------- _ _____._.. ___ _..._. ·--· --· -·--··,. --- ... 

Recoval"Y as per dockot Reported Obtained 

70% 
95% 

Step III B.No. 1&2 Chloroform 61~ 
etep I"/ B.No. 1&2 Methanol 6~ 

Remarl£.i : 10% Extra chloroform recovery has been 
Recovery of acetone has been avoided. 

suggested. 

CELORDIAZEP onnE YIEID ON :aASIS OF CAB 

Starting 
material 

Yield of .Actual yield 
theory % of Rep. 

yield in 
dockets 

Guaranteed yield Recovery as per 
(Final product) docket , 

CAB 85% 

in dockets Rep. Obtained 

Ethanol 
70°fa 75% 
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. . 2-Amino-6-methyl pyridine 

Actual yield Sten and 
Batch No., 

S.tart:i.ng 
11atericl 

Yield of 
theory "f, of Rep. yield in 

dockets 

Step I 
B.:Mo. 1. 

~tep II : 

2-Amino-6-methyl­
pyridine 

2-Amino-6-methyl-

B.,No. 1 Intermediate I 

BrHo., 2 Intermediata I 

~n III : 

B.Ho. :!. Intermediate II 

Ste~ -;_v ---

ilecove.r; ~3 Rer dcc:kat) : 

86. 7'fo 
(Intermediate I) 

s6.7'fo 
(Intermediate I) 

iJ.8% 
(Intermediate II) 

, i3.S'fo 
lintermediate II) 

50.0;, 
(lnter.:iedi ate I II) 

50.0% 
(Inteniecliate III) 

91c0% 
(Nalidi.xic acid) 

__ , """.'"'' 
::7.1.. .... , .. 

(Nalid.i:d.c acid) 

R.etJorted 
S.tep II., 3.No.a1 Diphenyloxi.de 

3.No~2 Pet. ether 
Step II!., B.Ho., :-.. :JIJ!F 

B.,No., 2 DMF 
Step IV B.NO. 1 Acetic acid 

B .No. 2 Acetic acid 

10~ 

10oc.' 

100% 

100% 

85% 
-__ , 
oJ Jl.j 

Obtained 

82.6~ 
74..7~ 
50,S 
5~ 
74.°f, 
74.~ 

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

YIEI.D CF nALIDIXIC ACID ON BASIS OF 2-.AMil'J0-6-METmL PYRIDI?m 

2aton 
No. 

hain Raw 
Material 

Yield of 
theory 

1. 2-Amino-6-methyl 
pyridine 29' 

2. 2-Amino-6-m~thyl 
pyridine 2~ 

ACtu81 Yield Guaranteed yield 
% of Rep. yield " of Rep. yield 

in docket in docket 

85.7% 

s2.s,s 
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13 o !filT:lOIITDAZOLE 

~-!1 l~w Material 
y~ 

. . 2~4ethyl-5-Nitro:illlidazole. 

ProC.uct 

S.tery I : 
Td"rud.e 
Met"!"O~i.­
:!azole) 

St3o !::i: 
~?'Ure 
llctroni­
:iazole} 

E.,ec c~.re ry 

:!a::.n. :2.au 
:natcrial 

Yield of 
tI:.eory 

2-M~t~yl-5-nitro­
icidazole 

Crud13 Metroni­
dazol0 

( .s.s r.>er docket) 

71.4'1 

Actual yield 
% of reported yield 

in docket 

100% 

lle2orted Obtained 

?.-L"J t~71-5-.!!i t::oiE.idazole 

~~ cr.:nic c:.c:.:i 
10.a" 
73'1 
10.s~ 

Reco7erad 2~ethyl-5-nitroimidazole is considered 
f~~ t~e yield calculations. 

y I ~J,,D 0 F KETRON I DAZOL;:: ON BAS Is OF 2-METH'i L-5-N I Taa Lil DAZO LE 

hain ra'l·r 
?ro1•1..c·: il;)..t~ria1-

Metro- 2-I-te-5-NOr 
· ni. xz..zole 

imidazole 

Yield of Actual yield Guaranteed yield 
theory % of rep.yield % of rep. yield 

in dockets in dockets 

39.0,; 1~ 85" 
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14. PIIEl!YLBUTAZCUE 

Main Rm1 Haterial . 
• ...--..-... ...... --· -------

Yield : 

FroG.uct 

Step I : 

Main Raw 
Meterial 

Yield of 
theory 

Crude phenyl :Eiydrazobenzene 68.57% 
-~utazone (Crude Phenyl-

STEP II· : 

Puri!ioc:tion Crude Pilenyl­
~utazone 

aecover/ c~o ner doc~et) 

MC3 

butazone) 

80% 

Actual yield 
% reported yield in 

dockets 

100% 

Oottined 
;a.or-

97.5% 

7ield Actual yield Gu.aranteed yield 
% of re?.yi~ld % of rep. yield Prod-act Mcin T:!'W' of 

material t~eory in dockets in dockets 

Phenyl- Hydrazo- 54.8% 97.5% 95.0% 
butazone benzene 
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15 • I?ID~TlllCIM 

Main Raw Material. . 
• ,2-Anisidine 

Yield : 

Product 

Step I 
NJ.?H 

Step II : 
Crude Indo­
cethacin 

Step Ill : 

Pure Indo­
:iethacin 

'. 

l1ain Raw 
Material 

R,-Anisidine 

NAPH .. 
., . 

Crude I'ndo­
lllethacin 

aecover; (as ner docket) 

Toluene 

Et:i::,rlacetate 

Actual yield 
Yield of % of rep. yield 
theory in dockets. 

66. 7~ ( NA2H) 100% 

43 .0% (Crude 
I ndome thacin) 

91.3% (Pure 
IndoI!let:i.laci.n) 

Renorted -----.....- Ob1!A,in~~ 

75~{, 

70~& 

98.B~ 

100% 

YlEID OF INDCME'ISACIN ON BASIS 0!:<" p-ANISIDIHE 

Main Yield 
Product raw of 

lndo­
metha­
cin 

material. theory 

.J!-1..nisi• 
aine 

Actual yield 
% of rep. yield 

in docket 

90.0% 

Guaranteed yield 
% of rep. yield 

in dockets. 

90.0% 
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sa-m TYPICAL i!!XJ.J.f!?QS ~iE GIVEM 3E~Ot·T IN DETAIL 

1. ASPIRIN : 

3 Batches form a set. (r.fother liquor from batch 1 is recycled 
in oatch 2 and from 2 in batch J). 

Main Raw Material Batch No, J. Batch No, 2 Batch No. :3 

Salicylic acid 125.0 kg. 112.5 kg. 

Acetic anhydride 129,0 kg. 108.5 kg. 

Acetic acid 22s.o kg. 

Cone. Sulphuric add 0,8 kg. ... 

Mother liquor 2o6.5 kg. 
(Previous batch) 

Acetic acid 45.0 kg, 45.0 kg. 
(Washings) 

YIELD FOR A SET OF J BATCEE§ : 

Reported Yi~ld O'otained Yield 
Theo- (?inal product) 
re ti-
cal 

~N'eig!lt 
'1 of Weight % of re-

yield theory port 
\as :J..::.a: 
dcckat) 

456.5 366.0 so.is,& 346.o 94.5% 
kg. kg. kg. 

(Total) 

112.5 kg. 

108,5 kg. 

206.5 kg. 

45.0 kg. 

Guaranteed Yield 
(as per docket) 

Weig.at 

327.0 c.1(),0,& 
kg. 

aECCVERY 

Salicylic acid : 22.0 kg. (6.o,& against 6,4,& as per 
docket) 

Acetic acid 
REMABKS : 

• • 19,'6" as a byproduct (as per docket) 

Recovery of salicylic acid has not been considered while 

computing yield o~ Aspirin. 
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2. PARACETAMOL 

YI::i::CS --

T~eor2-
2.e)orteC. yielci 

Obtained yield 
Guaranteed Yiela 

(?ina! product) (as per docket) tic el 
yield 

Weig!.lt % o! Weight % of re- Weight % ttleory ~ort · 
as per 
docket) 

221.6 i5S,6 75.2% 15a.o 90.0% 158.0 90.,J% 
:_rgt' i..'.:g~ Mg kge 
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.J, DIAZITT'~ ·-
Raw M3.tarial -
MCA3 
MC CAB 

Crude Diazepem 

nELDS --

Step & 
B~to:i 

lfo .. 

. 
• 

S.ten I : 

Prcduct 

B .UO, 1 MCCAB 
B .~m • 2 MC CAB 

'".A.Cl"', 
~~ 

T 
.l. 

~(! 

II! 

The:b-
re ti-
oal 
yiel1. 

87,2 kgo 
37.,2 kg., 

3atch -· Ho, 1. Batch No, 2 

66.,5 Itg. 66.5 kg • 

66,0. kg. 66,o kg, 

48,0 kg. 47.5 kg. 

Reported yield Obtained yield _ . 

J of 
Weight "o~ Weight report theory (as per 

docket} 

66,5 kg. 
66.5 ::go 

76,2% 
76.2$ 

66,0 kg, 
66.,5 kg. 

99~0% 
100.0% 

?:f:f)$U 30,,'.j ?:;;._, j'.),,7 :rg(I 5~,0')& 48.0 kg. 89,4% 
:S,!lO., 2 C~~1e ~::.n-

Pure Oia­
Z.:pam 

Pure Dia-· 
Zepam 

77 .. 0% 

77 ~0%-
-
----------------- .-.----------------------

Ste:p I 
Ste9 II 
Ste~ III : 

4 . . 
• 

Rm1ARKS 

Benzene 
.\lcoilol 
Alooilol 

: 340 ?>:go 
: 3CC kg • 
: 550 kg, 

(E5,0% ?.s per docket) 
(sc") 
(7805% as per docket} 

~ecovcry of alcohol (50%) originally not.planned, 
It has baen reused in suosequent batches, 

EIAZEP AM YIEL:> 0?1 BASIS OF· MAIN RA"W· MATERIAL : 

Main Rmr Material Batch No.· 1 !atoh No,-2 

66.5 kg. MCAB 66,5 kg, 
Y!ELDZ -
'I!:eoretical 

yiald 

B.Ho., 1 

77,0 kg. 
B,No .. [ 

77 .,0 I:g .. 

a3ported Yield 
Weight % of repo- Weight ,& • 

rt {as per 
docket) 

Obtainet\ yi.eld GUaranteed Yie'id. 
Weight t~e~~ 



- 52 -

{An.nemre : C .2. • •••••• Contd. • ••••• ) 

4. LIGNOCAINE HYDRCC:5LO:U:DE 

R£::r Mate rial : 

Step I 

Step II 

Step III 

YIELDS : 

Product 

Step I 

,!!-Xylidi:ie 
Intermediate I 
Intermadia~ .. II 

. • . 
• . • 

64.0 kg. 

90.0 kg. 

96.o kg. 

Reported yield Obtained yield 

Theoretical ----------------------~~!'-9 yield ~ % of 
Weight ~ of Weight report 

theory (as per 
docket} 

Recovery 

~-Xylidine 104.5 kg. 90.0 kg. 86.0% 90.0 kg. 100% Benzene 
200 kg. 
{72% 
against 
75% Of 
docket) 

Step II 

Interme­
dicte I 

I ntel'!!led:.-

'].·~s~·11~g. (:·-'.: r. ·-·- .... ...,. nal 90 0 ''g - ~ .l:\. _ • .., • ..., ~E:;c ::JVoJ,·o " _.. • '"'3. 7% Benzene 
JOO kg. 
(72 °4 qf 
docket} 

ate II 118.J kg. 100~0 kg. 94~5% 85.0 kg. 85~ 

LIGNOCill·lE ~:--:.cc:rr.oar:n1! YIELLJ ON 3ASIS CF MJ..IN RAW MATERIAL 

m-Xylilli.ne 

Theore­
tical 
yield 

. 
• 64.0 kg. 

Reported yield 

Weight ~ ot 
theory 

Obtained yield Guaranteed yield 

% ot re-
We 1 gh t port (aa Weight % 

per do-
cket) 

152.0 kg. 100 kg. 65.s~ s5.o kg. a5.o~ s5.o kg. 85.0% 
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ANNEXUBE : c .,.2 ... : ~.C. REPORTS OF A FEW PRODUCTS MAHUFACTUBED 

QUALITY CONT~OL 2.EPZ!,! 

P f:WDUCT : ? A..1tACETft110L ,_...._ ,_.,..--.---

Description 

Solubility 

Identification 

Mel t:'.ng point 

Lead. 

4--A!:ii.n.op::ie nol 

Loss on. drying 

SulLJhated ash 

A.ssay 

• • 

. • 

• • 

s 

• • 

. 
• 

. 
• 

. • 

TESTED AS PER S.P. 

Tni te crystalline powder, 

odourless, taste bitter. 

Con:torms 

Con:torms 

169-i70°C (Limit : 169-172°C) 

Passes (Limit . 10 PPM) . 
Passes (Lini t 0.005% w/v) 

0.5003 (Limit . Not I?Iore than • 
0.5%) 

Negligible (Limit : Not more 
than o .,.1.,,) 

100 .25,& T.:r/w (Li::ni t not less 

the.c. 98% on d:!'y iJe'·~s) 

The saopJ.o oc..:io::t1s with ~.P. t'ecl;s i.il e.11 respects. 



{J.nnexpre c.3. •••••••••Contd. 
\ 

•••••••• J 

PRCllUCT • . PROACINE lIYDRCCfiLORIDE 

Description 

Solubility 

Identification 

• • 

• • 
. 
• 

'i1ESTFD AS PER B .P. 

Wbi te crystalline p~ider, odour­
less, taste salty and ~itter 
tollowed by local anaesthesia of 

the tongue. 

Conforms 

Appearance of the solution : 

A, B, c, conforms 

Clear and colourless, 
Passes the test. 

pH 

Eeavy metals 

Iron 

Readily carbonisaiJle 
ST.JlJ~t..ences 

Loss on drying 

Sulphated ash 

Assay 

• • 
: 

• • 

5.5 (Limit : 5.0-6.5) 
Passes (Li~it : 1 PPM) 

Passes {Limit : 10 ?PM) 

: Passes 

: 0.208')b "'!r/W 

(Li~it ~ Not aore than 0.5;) 

: o.07% w/v 

• • 

(Limit : Not more than 0.1.~) 

~00.13% on dry basis 
(Limit : Not less than 99.0% 

on dry basis) 

The sample conforms with B.P. Tests in all respects. 



(AnDexura : c.3. 

PRODUCT 

Description 

Solubility 

Identification 

Loss on drying 

• • • • • •• • • 

Residue on ignition 

Chloride 

Sulp!late 

i~on-Aspirin salicylates 

Heavy metals 

Reanily carbon:i.zeble 
SUbt't~.:i~ ~= 

Ass&y 

- )) -

Contd • . ........ ) 

. . 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

. 
e 

• • 

w~ te crystalline powder' 

and odourless1! 

Conto=ms 

Conto:rmz 

0.0175% 
(Limit : Hot i.;ore th=.n o.o;0~ 

Negligible 

(?lot m'l-:-e than O .05%) 

P ass:es (.,. . . t 
.l.ll.nl. 

Pa::;sez (i:iI!li t 

?-... ~ses "'~"""' "'"<>C'!·'° (• ;,..i·• - ...... ~ -.,...,,_;,:J .J .J.J-~ -

Passes 

~'l .. ~:-. -.. . .... ""-- ~"'- ~-: "') ;7";1 _... , ___ ~-,;; -c::.--J 

(:d.oi t : N.1t leos ~ha.:J. 99 .5;£ 
p_.,""!f.: ?:o-~ ~ore tuan 100 c 5% .:-n 
~he e.:-ieti basic) 

The sample contorms t.o USP tests in all r3spects .. 
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(Am:.~ xure c.3. ••• ••• .•.... ··~ Contd ••••••••• ) 

PRODUCT • • 

Description 

Solubility 

Idonti:tic ati on 

Acidity 

Melting range 

i·/ater 

Sulphated ash 

Assay 

The sacple co~oros w1 th 

• • 

• • 
• • 

• • 
• • 
. • 

• • 

T -0 .... •-'- . 

TESTED AS PER I.P. 

Wbi te crystallina powder 1 

odourlesst taste slightly 

bitter foll m1ed by a sen­

sation of nW!lbness. 

Conforms 

A, B, c, Ccntorms 

Passes 

76°C (Limit 76 to 79°C.) 

5.73% w/w 
(Limit 5 to 7.5% w/w) 

Hagligi:Jle 
(Licit not oore t~-n 0.1%) 

99 • J~ (.ull!ll. 't ; !lV t. .s.. ~::;:;; ~.a.an 

99 .0% and not core than 100 .• 5%) 
on anhytlrous basis. 

Tests in all respects • 
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(Annexure : C.3. ••••••••••Contd •••••••• ) 

PRODUCT • . 

Description 

Solu!>ility 

HIC OTIHAMIDE 

Iden·tification 

Melting range 

Loss on drying 

Resid~e on ignition 

Heavy metala 

Readily carbonizable­
substa.nces 

Assay 

• • 

. • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

TESTED i>..S PER u.s.P. 

Wbi te crystalline powder, 
Odourleso and has a bitter 
taste. Its solution is 

neutral to litmus. 

Co~orm& 

A and B conforms 

12s-129°c. 
(Limit between 128 to 131°c.) 

Negligible 
(Limit : Not core taan 0.5%) 

Negligible 
(LiDi t : Not ::aore than O .1,&) 

Passes (Limit : 0, "'03~) 

Passes 

99 .. 33% .._,, /t·r (Li.mi t : Not 
less t~an 98.5% and not 
more than 101.0%) 

The sample contorms with u.s.P. tests in all respects. 
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(Annexure : C. 3. . •·• ....... . Contd •••••••••• ) 

PRODUCT : NI:r<ETHM-IIDE -· 

Description 

S.olubility 

I dentific a ti on 

TEST~ AS PEI? 3.P. 

: An oily slightly yellowish liquid 
with a slight charaoteristio odour 
and a slightly bitter, then burn­
ing taste leaving a faint warm 

sensation on the tongue. 

: Contorm.s 

Appearance of the solution 
in water 

Freezing point 

Relative density 

Refractive index 

pR 

Heavy metals 

Impurities ui th nitrated 
nucleus 

Oxidisable substanceg 
Water 
Sulphated ash 

Assay 

: Passes 

: 23°c. (Limit : 23 to 25°c.) 

: 1.06 (Licit : 1.06 to 1.066) 

: ~.525 (Li:it : 1.524 to 1.526) 

: 7 (Lioit 6.5 to 7.8) 

• • 

• • 

• • 
• • 

• • 

Passes 

Passes 
Passes 

{Limit: 10 PPM) 

0.06% (Licit : Not more than 0.2%) 
Uegligible (Licit not core than 

0 .:t%) 
99.4% w/w (L:il!lit : not less than 

98.5'6) 

The s8J:lple con:torms with B.P. tests in all respects. 



- 59 -

(Annexure : C.J •••••••••• Contd •••••••• ) 

PaDDUCT . • HET71L s:.LICYLATE • • 

TESTED P.S PER u.s.P. 

Description • Pale yellow liquid having • 
oharaoteristic odour and 
taste of Wintergreen. 

Solubility • Conf oms • 

Identification . Con.toms • 

Solubility in 7o"f, 
alcohol • Conforms . 

Specific gravity • 1..1842 (Limit • :t..1.80 to 1.1a5) • • 

Refractive index • 1.5340 {Li?:li t • 1.535-1.538 at • . 
20°c .) 

Heavy metal • Passes. (Lioit • 0.004,&) • • 

Asaay • 99.68~ w/w • 
(Limit not less than 98.0" 
and not core than 100.5%) 

The sample contorms ~Tit~ USP tests in all respects. 
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(~e:xure : c.3. •••••••••••Contd ••••••••• ) 

PRODUCT : METRONIDAZOLE 

Description 

Solubility 

I denti:f ic a ti on 

Mel ting range 

Loss on drying 

aesidue on ignition 

• • 

• • 

• • 

• • 

. • 

• • 

TESTED AS PE3. U.S .P. 

White to odourless crystalline 

powder. 

Con!oms 

A1 B, c, conforms 

159°-160°c. 
(Limit 159 to 163°C.) 

0.31~ (Limit not more than 0.5") 

Negligible (Limit not more than 

0.1") 

Heavy metals : ?asses (Limit : 0.005~) 

Non basic substances 

Asaay 

• • 

. • 

Passes 

99.45" w/w 
(Limit : Not less than 99.0" 
and not ~ore than 101.0" 
on dry oasis) 

The Sa.IJPle conforms with u.s.P. Tests in all respects. 



- 61 -

ANNEXURE. : C ,4 • 

EXPLANATIO?l.5 FOR mE TEC"SIIOLOGIES OFFE~ J PaOBL~~ LIKELY 

T_O JE FACED i hID SOL\nIONS FOa TEE PaOBLE1-j2 

ASPIRIN : 

The proportions of ~OH; Salicylic acid and ~so4 given 

for the manufacture of Aspirin were shown to be heavily 

weighted in favour of Aspirin at the end of the reaction. 

It was also shown that the whole of Aspirin would be in 

solution at the end of the reaction. It was further shown 
that the given rates of cooling enoures the formation of 

fine crystals of Aspirin free from salicylic acid crystalli­

sing out, It was also shown that the product coming out of 

the reaction waa of pharmaceutical grade, after washing with 

cold water, and that tha yields were ucver le~s than the 

guaranteed yields. 

It was also demonstrated that rapid cucli.ng would giv~ 

Aspirin having bi~or tilan the permitted frca se_licylic acid 

content. It was pointed out t!.'.lat in the event '.lf ~ br~aJc .... 

down of ohilling arrangeme!lt,, the bate~ is best heat;;;-d back 

to the right temperature and tile coo.!.:i.ng p!'OCess gone over 

again according to the docket. T!:lis uas demonstrated in the 

laboratory, In one of t:!e pilot plant 7.Jatches i.l.l Cuba the 

problem of u.nre~~lated cooling was encountered and solved 

in the abovs manner. These ~ra explained to the Cuban 

chemists and additional notes "fere incorporated in the manual. 

---------- -----·------ - ----
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(Annexure : C,.4 •••••••••• Contd.· •••••••• ) 

P ARACETAHOL : 

In the case of paracetaaol manu1acture, some drums of 
J!,-aminophenol had suf~ered damages and the contents were 
found coloured and contaminated with metallic impurities. 

A process of purification~-aminophenol which involved 
the isolation of its sulphate from aqueous ~edium thus ensur­
ing the absence of metallic impurities, liaeration of the 
base froc the sulphate and subsequent acetylation cf P.-anino­
phenol to paracatamol was deconstrated. This was done to 
help the Cuban oheoists to solve un:toreseen problems. Thi~ 

sh~uld have given theo added confidence that checical 
problecs can be solved with appropriate efforts. This will 

give theu courage to undertake nanufacture j!-a::iinop~enol in 
future, if ttey so desire. 

ll.ALIDIXLC ACI.iJ : -
In the cas-3 of lfalidixic acid, tac purification 

technique was d2fiigned to give a.loost colourless crystals. 
The tec:::miccl. t:rick of c!issolving the crude acid. in dilute 
aooonia solution and boiling off the exeess of amuonia and 

preparing a supersaturated solution of nalidixic acid in 
water by adjusting the pH with acetic acid and allowing 
the product to crystallise out, was demonstrated. SilQilarly, 
the best technique to avoid formation of coloured by-,,roducts 
in the cyclisation step of the condensation product of 

eth~X)'ll19thylene malonate and 2-8'1ino-6-cethylpyridine, was 
demonstrated. 
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(A.nnexure : C.4 •••••••••••••• Contd ••••••••• ) 

METRONID.t..ZOLE : 

InMetroni~a=ole manufacture, t~e importance Jf pH during 
N-hydroxyethylation of 5-nitro-2-methylimidazole was explained 
to Cuban chemists.. T:1.e safe hcmdling ot ethylene oxide was 

also dem.onstrated. Furt~er, as a stimulus to indigenous 

metronidazole manufacture, a good simple technique for 
manufacturing 2-methylimidazole from 8DC10nia, acetaldehyde and 

glyo:xal was de~onstrated without cunbersocie coJJCentrations and 

extractions. Further a safe cethod of ca.nufacturing 5-nitro-2-
oethylicidazole froc 2-aothylicidazole, via. its easily-prepared 
nitrate salt, was deconstrated. The Cuban cb.ecists took a batch 

on their own. 

Even thougl:l, this was outside tae purview o! the contract, 

it was done uit~ a view iO stimulating the growth of basic 

industry in Cuba. 5-1.Ti tro-2-m.et:iylimidazole has a considerable 

e:x:port potential and all t~e equipcent relluired for its manu­

facture have b3en provided fer. The Cuban techno ... ogists can at 

any time undertake t~o ~anulacture of 5-nitro-~-L:lethylimidazole, 
if they so deoide. 

DIPEENYIJIYDJJiTO:LH 

Similarly, the feasi'Jili ty of bac~1ard int0gration ot 
technology in the ma!lllfacture of diphenylhpiantoin has been 

explained to t~1em. Instearl of benzil, they can start from 
benzalc!ehyde. 
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(.AnneXJll"e : C.4. ••••••••••• Cantu •••••••••• ) 

NIC<n'INAMii>E : 

In Ni.cotinamide manufacture, the handling ot ion-exchange 

resins with special emphasis on activation and regeneration has 

been explained and demonstrated. The importance ot 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 ot 
ion-e~hange resins in chemical technology. This will also 
help them to solve some problems faced in DJ. .M. water plants. 

INDOMETAACIN : 

In Indotiethacin, it ~-ras observed that so~e batches had 

lower celting point, T!us was analysed and could be attributed 

to oinor aoounts 01 2-chlorocenzoic acid present as an impurity. 

A process was designed to eli:iinate the ~-ci.;.lu ... ·v-;;,G.Ll:.c;Oic acid 

. itlpu.ri ty. The crUl!e product is suspended in water (1:2). The 

slurry is neutralined to pH 7 .3 with 20% llaOH carbon treated 

and :filtered• It is then tree. ted ":Ti th 2 5% w /v c alci UD chloride 

solution. The precipitated calciuo salt of Indocethacin is 

washed with water and t~en with acetone. A suspension of the 

oalciuc salt in j-outanol is then acidified to pH 2 .5 with 2% 

HCl, cooled and filtered. The product is then crystallised froc 
t-butanol. -

In this canner, the technology transfer was not confined 
to deconstration ot docuoented technology and reproduction of 

results. Experience and expertise of SRC was transferred to 
Cuban checists using problems encountered during technology 
transfer. 




