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LI 2COUSRION

Transfer oi tec-nology for 1Y tulk frugs £roa
Insia to Cuhka Zorne: tie main basis of tize Contract
o, 78/103, Froject No. J#[/CUS/78/533, enterel into
vetucen UilZl3 an? Sarashai Resezrcl: Ceatre, ASE,

Zerode in 1978, Tze range of bulk lrugs coverel

yes wice and incluled antiinfle-natory Jdrugs like
kspirin, analgesic érugs like Paracetamol, anti-
bacterial Zrugs like Halicixic acid, anaestbetics
1ike Lignocaine, Vitanins like llicotinamile and
tranquillisers like Ciagepam, The preliminary
neetinzs between Sarabhai Researci: Ceatre axnd
UiB0/& Cuka were utilised to Zecile oan the sterting
ray aterials, the supcly of ecuipment and Zravings,
training of Cuben tecihnical personnel in Inéia and
the nature ant cuzntum of technical sezvices to be
srovide2 by Sarat:ai Researc: Cerire oz ile azove
UIASC contrzct to exze-le Cuda 0 —axe a vegianming.
in the naauZecture of bulk nhsriscauticals, The
ouitizuroose nilot slant plauneld to de get an in
Cunhe uwnier %-e conirzet was 5 szot zs a mucleus for
eccuisition an? essiniiation of “ore techmologies
2or coixer sulk “hernecesiicais Ly Custa im ITuture,

Tne contrset vrzs gicnel in 1278 ani t:ze project
(U7 /CUZ/78/993) wes comzleted in liay 1585, by
completing trial batckhes in the -mltisurpose >ilot
plant in Cuba,




2.

UJECTIVES CF T8 ©OJECh

The main aim of the UHINC Froject llo, UF/CUZ/78/293
Contrzot Ilo, 78/109 wes to estsklis: in tkhe troject aree,
Cube, a Filot Flant capzile 0f profucing 15 érugs from
speci’ied rew nzierials, The following table gives 15
drugs and the sgtarting raw ﬁaterials.

i. Zhenylbtitazone sterting Irom hydrazobenzene &
a-sutylnalonate,
2, Lignoceine hydrookloride starting from m-xyliline
ané chlorecetyl chlorice,
3. Clofibrate sterting froa p-okloropherol,
s o©kloroforn, acetoaﬁ axd sodiua hydroxide,
4, Illikethamile sterting from Hicotinic acid amd
Diethylanine hycrochloride,
5+ Hicotinamide sterting Irom 3-cyanopyricine,
6. Hethylsalicylate starting fron salioylic =zo0id,
7+ Inlometaacin starting froo p-anisicine,
8, Aspirin starting from selioylioc zcid,
9, Diphenylhylantoin starting froa benzil,
10, Fetroniiazole sterting fron 2-metiayl-S-nitroinidazole,
i1, ~rroczine hylrocialoride starving fron beanzocaine
ant diethylaninoethanol,
12, Paracetanol sterting fron p-aminophenol,
13, llalidixic acié starting from 2-acino-6-mettryl-
pyriéiné.
14, Jiazepan starting irom 2-nethylamino-5-ckloro-
bengopaenone,
15, Chlordiazenoxricde starting from 2-Aaino-5echl oro-
bengzophenone,




Je

(1]
N
o

SBC was contracted to supply tie know-how, machinery
and equipnent, engineering drawvings and techniocal speoi-
fications and also to provide tecinicai services and
personnel reguired for the establisiment of the pilot
plant, Furtkher, S was expscted to train Cuban
technical personnel ani provile for agequate demonstration
of technology in t2eir laboratory and Tilot Plant,

ACTIVITIES CLiAIED OUT AMND CUTXUTS 2.:0DUCEE

The dockets containing tecinology ant the techniecal
svecilications of raw nmaterials and finished products
were sent to UNIDC in October/ilovenber 1979, The Cuban
technical personnel underwent training toth in the
laboratory and in theé pilot plaant from 29,1,1981 to
20,2,1981 and from 29,i419084 to 8,2,1984, The first
tean of technical personnel came on 29,1,19C81., The
menvers wvere

Mrs, liayra Sanckez,

Mr, Arasngo Ranonm,

Yirs, Perez Yaria Elena,
Miss Alba Susana,

Migs Grau Tilvia &
Kr, Zernandez Angel,
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The secon tea: came on 20t: Jamary, 1584
consisting of tie following nenbers.

Mrs, layra Sancaegz,

Mr, Oscar Gonrgalex,
lir, Raaon Arango,

Mr, Angel Sernaniez,
Ms Maria Peres,

Ms Susana Alba,

Ms Tania Jelgado &
Mr, Josquin Orrve,

The equ:lpmen*: swply was completed in May 1964,
The list of eguipment is given ‘n Annexure : i.s

In Annexure B : infornation supplied to the
Ouban tean Doth on operations and quality controf as
well as érawings (Civil and Hechanical) of all ths
eguipnent supplied is mentioned,

The Engineering group visited SiC along with
the otner menbers both for finzlising plem and for
training in neintenance from 20,21,1964 to £,2,1904,
After the completion of the construction of pilot
plant zad installation of tie equipnent, S0
engineer, iir, S,D, laharaj, wes in Cuda between
August 1, 1985 and 13th Januery, 1986, During nis
stay, he hal emsured leak-proof satisfactory
perforzance of service ecuipment ani suitatcility
of the equipuent for taking initial batches, Sone
Getaiis are given in Annexure : O,
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Seiveen November 23, 1985 and 1ith May, 1386

a grous of four ciaeaists (Mr, 5. I, Desai, Mr. J.C. Soni,
Mr. H, V, Upashyaya and lr, d. Jo Panchal) worked for the
estaslis:snent o technology in tie lavoratory in Cuba
with: tae raw materisls thzt 1l veen procurel by the
Ouban Governzent., Tze actual demonstrations of the
technology on the pilot 3lant trere cexrried out batween
April 1, 19686 and 11th Kay, 1386, During the last phase
of “enonstration tie team leader Zrom S3C and the
analyst from SEC were present to ensure the satisfactory
coarletion of tke job, Furing this period, all the
technologies were 3enonstrzted in thre laboratory and in
tze pilot plant to the complete gsatistzction of tie
Cudan tean, The batch sizes were in conformity with 520
pronosal} the yields and the quality of tie procucts
were also in accordance wit: the guaranteed yields fron
tre techuology (See Anmexure : C). In Annexure T the
experinental batches teken in Cuba both in the laboratory
and in the pilot plant -gees sumnericed, Uetails of a
feyw sztckes are also incorporzted to give an iGea of the

norouzhness of transfer of tecihnology., The project was
nended over to UiBZ? ResiZent Represertative, Zavena,
Cuba ith a reguest to comaunicate to JIIDC about tke
completion o2 tie projeot and to take necessary steps to
foraally aand over tie project 1o woa.

726 nein objectives of tl:e training programae Zor
t-e Cuban tecinical personnel wers 3
(a) To feniliarise the people writa technology

for the Dhacrmeceuticzls undier consideration.
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(o)
i)

(o)

(2)

(g)

.
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To aigh-light the iosortance o strictly
adhering to the Jdetails given in tie

dockets,

To explzin ithe tecimical iaslications of

tie procecural Zetails,

70 explain the zlvanteges of the technology
given,

To explain the probiens tihot night zrise
unvittingly due to failure 0f services,
inferior rzw naterials and process nodifi--
cations adopted for oconsiierations of ease
ol operations,

To explain tkeoretical considerations that
have Deen tzken into azccount while prenaring
the techanical nanuals,

Some detalls regarding mamufaoture of Aspirin,
raracetazol, llalidixic acii, Metroniiazole,
Indomet2acin, eto, are given in Annexure : G,

4, ACIIEVIAEIR CF JTVMEDIAYS CSJECTIVES

(a)

()

The transfer of tecknology Jor ithe nanufecture

0f 15 basio pharcacenticzls from availatle
internediates, glong with the supply of plant
ecuiniient znd la.oretory ecuip:ient has been
aohieved,

The training of Cuben tec:nical personnel in the
latoratory, pilot pleat/plant anéd Guality Control
ladoratory aps been achlevec,
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(¢) The nultisurpose nilot nlant h2s veen
coxiissioned in Cuba (May 1985).

(&) Tne operating personnel have Deen trained.

{e) Waintenance personnel have been trained.

{£) Trial batckes have been taken on tie
multipurpose pilot plant and t2e procucts
have been analysed, The ylelds of the
proiucts are founi to ve in conformity with
yields olaimed for tire ‘“echnologies, and the
cuality of tke nroductis are fount to Ge in
conformity with pharmacoenial recuirenents.

UPILISLTION CF PRCJECT RESULTS

ne tecunologies for 15 btulk pharmaceuticels
have been Jemonstrated om tae imltipurnose pilot
plant put up in Cuba on the UIISC project lo,

U7 /CUs/78/093, Zroducts are now being produced on

tze pilot plant regularly, Pnue assorption of the
above technologies and regular production of dulk
pharnaceuticzlo would oontribute to Cuban self~-
sui?ficieacy in bulk pkarnaceuticals,




6.

REASONS FOR TEE DRLAY IM IMPLEMEMNTIHG T=E PROJECT

A variety of reaguns can ooniribute to delay in

the implementation of a project.

(a)

(v)

(c)

(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 be fixed so that discharge of
responsibilities can bo monitored,
Correspondence delays could be reduced not oniy
by sending telexes but by sending follow-up
letters olearly pointing out deviations from
noms during the implementation of a project.
Brief meetings between the parties should be
arranged once in 6 months aZter the commenoement
of the project to review progress, to analyse
unavoidable delays and to clear up misunder-
standings,

When a project takes more than two years for
implementation, cost escalation due to inflation
must be provided for on a reasonable basis. In
th? abgence of such provision, the contractor
will be at a disadvantage vis-a~vis the host
country, as he gets penalised for his own delays
amd algo for the delays of the host country.




This project has suffered most under (a), Some
delays vere encountered in transport of equirzent
because 0 poor shipping facilities between ile two
countries,

This project has suffered some umavoidable relays
uncer (b).

During the implementation of the project, it was
felt many times tirat preplanned meetings between the
host country and :he contractor would have cut down
the delays by a few months,

7. CONCLUSION

(a) The mmltipurposc pilot plant with an anmual
production capacity of 240-250 tons, covering
a range of 15 bulk pharmaceuticals, has been
commissioped and regular production operations
have commenced,

(b) The project is an important milestone in Cuban
self~guificiency for bulk pharmaceuticals,
It is the Lirst effort in Cube for the production
of Synthetic pharmaceuticals, Cuban chemists and
engineers have acquired the know~how through
training and are in a position to utilise acquired
technologies for regular production of bulk
pharmaceuticals, Thiq achievement has been
possible because of financial help and monitoring
provided by UNIDC/UNDP,
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(c) The successful comnletion of the project
demonstrates that developing countries can
transfer tecinology and inmplec2nt projects
in less~developed countries, Acquisition of
technology from developing countries would be
advantageous to less-developed countries as
assimilation would be easy,

(d) The completion of the projeot has given a lot
of self-confidence to chemists and engineers

~ of Cuba,

(e) The success of tie nroject also illustrates
the oapdiility of Indian chemists and engincers
to put up pharmaceutical plants for manufacture
of hulk drugse

REC OMMENDATT OHS

There is an immense scope for technical training,
transfer of technolozy and technical cooperation among
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 the
laboratory, nilot plant or plant, It can be for one
or more products, The more advanced developing
countries should only look for technologies for
specifio products or for specific intermediates as
they would be having enough experience and expertise
to implement the acquired technologics themselves,




Acquisition of technologies for selected produots
and intemediates will not be very expensive, and
many institutions or companies would be willing to
cooperate in such an activity as it involves minimum
expenditure of time and man~power on their part,
Technical training for specific products would be the
easiest thing to arrange for provided the country
seeking such help has the necessary infrastructure
to benefit by it,

UNIDO would be doing an immensce service to the
developing countries by participating in identifying
specific products for each developing country and
limiting the acquisition of technology by each
country, This would help a developing country to
deploy the minioum nmumber of technical persons with
the specifio task 0f implementing a project where one
or two products only are manufactured, Product
exchange through imports and exports would make them
self-sufficient with respect to basic drugs.
Similarly, formulation activity with a limited scope
can be encouraged, This will enable every couatry to
acquire expertise in narrow areas, which, later on,
can be expanded to other products and formulations,

Countries which have a nucleus for he mamufacture
of basic drugs and formulations can be encouraged to
acquire newer technologies gradually, Here, again,
UNIDO, can help each country by identifying technology
for a product or two and assisting the country by
identifying a source for the technology and, in
deserving ocases, helping with money to acquire the




technology.

When each country looks for fewer technologies,
it would be easier to seclect the best technology
available for the procuct,

The modular approack to a multipurpose plant
w:ll be less expensive and more easy to implement,
expansions taking place as and when desired.

Collaborations between developing countries in
technological fields should be encourasged, Countries
which can part with technology can be identified,
Charges for technology transfer can be fixed on the
basis of terms of transfer of technology, like
denonstration, training, etc.

Countries widich have already collaborated rmst be
encouraged to interact further for mutual benefit, by
arranging for further acquisition of tecanology, for
further training of technical personnel or for
arranging for visits of technic -: experts, depending
on the neceds of developing country,

SRC would be willing to help UNIDC and through
then other devaloping countries in technology transfer,
technology training in Sarabiaal Research Centre amd in
visits of SRC technical experts to other developing
countries, whichever may be the arees of cooperation
desired,




LIST OF EJUIPMEIR

SR.KNO, ITRM - PROCESS BCUIALSHT CAPACITY NO,
1, Jacketted glass-lined reactor with
agitator 1000 1. 2
2 G, L, Condenser hs8qg.m, 2
3. G, L., Receiver 600 1, 1
4, Jacketted S,S5, Reactor with agitator 3000 1, &
5¢ S, S, Condenser 4 gq. m. 4
6. S. S, Receiver 600 1. 2
7. Jeacketted S. S, Reactor with aglitator 600 1. &
8. S. S, Condenser 38q, @, &
9. S, S, Receiver 50 1, 2
10, Jacketted S,S, flat top reactor with
agitator 600 1, 1
11, M,S.R.L, flat top reactor with agitator 600 1,
i3, Jacketted S.S. Concentration pan with
agitator 400 1, 1
13, Jacketteda S,S, Vacuum still pot with
agitator 200 1., 1
14, S, S, Condenser 1,5 sqemes 1
15, Jaoketted S, S, Receiver 200 1, 1t
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SR.NO, ITEM ~ PRCCESS EQUIPVENT CAPACITY NO,
16, 12000 S. S, Basket centrifuge 2
17. 10000 S. S. Basket centrifuge 1
18, ¥, S. 2. L. Filter box 600 1, 2
19. S. S. Filter box 600 1. 1
20. S, S. Sparkler filter i
21, S. S, Pressure leaf filter 1
22, Forced draft dxryer o4 trays 3
23. Forced draft dryer 50 trays 1
25, Forced draft dryer 30 trays 1
25. Porced draft dryer 10 trays 1
26, Vacuum shelf dryer with condenser i
27. Vater ring vacuum pumps 7 hepe L
28, High vacuum pump 2 h,p. p
29, S. S, Centrifugal pump 50 lbm at 4

) 25 1,
30, M. S. R. L. Pump 50 1bm at 2
25 m,
1. All glass reactor 100 1,
32, S, S, Pulveriser 1
33. S, S. Mechanical sieve i
34, S, S, Resin column 0.6 mo
1,5 = high 2
35, S, S, Plender 1
36, S. S, Vent, Condenser 1,5 8qeBe 5
37. Dial type balance To weigh
50 kgo 2
38, Miscellaneous equipment ~ lump sum

PR e
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| (ANNEZURE : A ,.cc.. COntd, ceoes)

SR.HO, ITEM . PZOCESS BIUIRKENF CAPACITY KO,
TANK FARM EQUIPMENT
i. Tank for storing hydrochloric aoid,
high density polythene 10000 1, 1
2. M, S, Storage tank for sulfuric aoid 10000 1, 1
p M, S, Storage tank for caustic soda 10000 1, 1
Ak, M, S, Storage tank for Lenzene 100001, 1
5¢ M, S, Storage tank for toluene 10000 1. 1
6. M, S, Storage tank for acetone 10000 1, 1
7. ¥, S, Storage tank for ethanol 10000 1, 1
8. M., S, Storage tank for methanol 10000 1, 1
9, K, S, Storage tank for diesel 10000 1, 2
10, C, I, Submersible l;mp for solvent - 5
i1. o I, Pump for sulfuric acid 1
12, Ce I. Pumm Zorxr caustic sgoda 1
13, Polypropylane punp for hydroc(t:}.gnc
14, M, S. Vent condensers 1 8qens 5
15. C, I, Puap for diesel oil
SERVICE EQUIPMENT
i, Stean generator to generate stean
at 10 atno, 500 kg/hr,2
2, Denineralized water unit sn/hr, 1
3e Soft water unit, dealkalizer 3o0/hr., 1




(m LA cecsvoecae Contd. 0-060.)

SR.H0. ITEM - FROC3SS BQUIPMEIR CAPACITY NO.
5, HE.D.P. Storage tank Zor B M, Water 10000 1, 2
e Z.D.P. Storage tank for soft water 10000 1, 2
6. S, S, Pump for D, ¥, Water 25 1pm at

25 m, i
7. C., I, Pump for soft water 25 1pm at -
25 m, 1
8e Refrigeration unit for chilled
water at SC ‘ 30 tr 2
9. Refrigeration unit for chilled brine 10 tr
104 Cooling tower 150 tr
11, C, I, Cooling water pump 1500 1pm
12, C, I, Chilled water pump 500 lpm
at 25 n, 2
13, C. I. Chilled brine pump 100 1pm
at 25 n, 2
L 18 Hot oil cirzwlation unit 70350 K,
cal/hr, 1
15, Alir coapressor 2
16, Electrio substation 50 KVA 1
17. Diesel generator 50 XVA 1
i8, Incinerator y §
19, Battery operated fork 1ifé truck 1




1,

10,
11.
12,
134

(Amm S A ceccscosen Contd, coo.-..)

EQUIPMENT FCR ANALYTICAL LABORATORY

a) Metler semimicro balance

b) Single pan Indian balance

o) Rough balance (Avery, type)
Melting point apparatus
Laboratory drying oven (0-250°C.)

Muffle furnace

Karl Fischer apparatus
T -tractometer

~peotro calorimeter
T.L.C. equipment
Yasuuwm pump

Heating mantles

Hot plates

.pH Meter

UV -~ viewing cabinet

Glass Wa¥es and other Leboratory ltems ¢

1.
2,

3e

4,

Burettes (10, 25 and 50 ce, 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 cc)

Conicel flasks (25,50,100,250,500 &
1000 cc) (Exrlemmeyer
Iodometric flask (250 ml,)

1000

m#w##‘g

(one vac,
oven

OOV I T

i doz, each
20 each
3 each
10 each

2 doz., each &
1 doz,

2 doz. each
i doz,
1 doz.
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5.

7.
8.
9.

10,

i1.

12,

i3.

14,

15,
16,

17.

18,
19.
20,

Kjelahal distillation units (Kjeldnal
flagks)

Kjeldhal flasks 500 al,
Kjeldhal flasks 300 ml,
Platinum orucidbles

+ Tongs with Bt, tip

Nickel crucibles

g§ilioa (Vitreosol crucitles)

Miscellaneous items (like stand, clanp§,
etfc,

Round bettom flask with Std. joints
(B—24) (100, 2%0 & 500 ml,)

a) Thermometer (Ordinary 0-250°C)
) Thermometer (Q.F.  ,0-250°C)

Std, Glass joints, Adapters,
Olassenheads, etc,

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

Weighing bottles

Sintered glass crucioles

Filteration flasks (50, 100, 250, 5CO,
1 1it,)

Glass conéensers cof various types
Coiled type

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

& 2 1it,)

Hos,
Nos,
NOSQ

= NDNNOYDN

doz.

1 doz.
6 MNos,
3 Nos,

each
doz,
doz.
doz,

o R\

each
doz,
doz,
doz,
doz,
1 doz,
6 Nos,
3 Hos,

O -

each

each

each
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(ANNEZURE : A eeeecoen CORtds eoces) Ko,
24, Test tubes —~———= All SizeS cccceviec. 2 doz.
22, Desiccators ordinary 4
Vao, 2
23. Specific gravity bottle &
Pyknometers 10
25 2 each
50
Pyknometers 5

24, 100 Lit, All-glass Assenbly

Information mentioned hereunder has also been supplied.

1., Operation and Maintenance instructions for equipment,

2, Performance curves of pumps & Data available from the
mamufacturex,

3, Installation instructions,
4, Maintenance and operation mamal,
5., PFire fighting and hagzard handling arrangement,

6, Location of ar optimum numbor of safety showers in the
battery ares,

7. Hagardous areas to be ear-marked ard instructions for
using suoh areas.

8, Information regarding the mode of anchoring each plece
of equipment to be Gescribed and siown on the layout
plan and details of the supports end tixtures,




ANMIEL_ B : B

Operational Formula Zart I & Pert II and Guality Control
Manual have been supplied.

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

The following 7 drugs are covered in Part 1I,

1, Indomethacin

2, Naligixic acid

3, Phenylbutazone

4, TParacetamol

5., Piazepan

6. Cnlordiazepoxide &
7. Nikcthamidc,

All the details regarding operations for all the 15
drugs starting from the corresponding rew materials are
given in the mamuals,

Quality Control Mamual oontains the specifications uf
the finished products, local specifications for raw materials
and intermediates, Details for carrying out tne quality
oontrol tests are also indicated therein,




(Amxu:ig : B CRE N XN N RN J COntd. .......)

Civil and Mechanical drawings have been supplied,

CIVIL DRAILIHGS @

1., SJIP/UMIDO/CIV/6 Ri dated 18,1,.80.
2, SHIP/UHIDO/CIV/7 % dcted 5.2.80.
3, SEIP/UHIDO/GIV/16 Ri dated 5.3.80.
4, SHIP/UHIDO/CIV/8 R3 dated 15,2.80,
5, SEIP/UNIDO/CIV/9 R2 dated 25.2.80.

MECHANICAL DRAWINGS :
6. SEIP/UNIDO/O1A/R6 dated 4,3.80.

7. SEIP/UNIDO/01B/R6 dated 7.3.80,
8., SHIP/UNIDC/12/R1 dated 13,3.80.

The scbove Civil & Meckanical drawings give details of
gite development, gutter layout, equipment layout, etc.
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Data Sheets have been supplied,

SR,NO, DATA SHEET HC. 1784 NO., ITEM DRSCRIPTION
1. UHIDO/£1001-A/2/15-9-79 UH-3-1 1000 L SS Reactor
2, UNIDO/1001-B/2/15-9-79 Ul=f=1 1000 L SS Reactor
3. UNIDO/1001-C/2/15-9-79 UH=5-1 1000 L SS Reactor
4, UHIDO/1001-D/2/15-9-79 Ull-6-1 1000 L SS Reactor
5 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
7.  UNIDO/1002-C/2/15/9/79 UN-9-1 600 L SS Reactor
8. UNIDO/1002-D/2/15-9-79 UN-10-1 600 L SS Vessel
9.  UNIDO/1003-A/2/15-9-79 UN-1~& & M SS Condenser

10,  UNIDO/1003-B/2/15-9-79 UN~3~4 & M° SS Condenser
11, UHIDO/1003-C/2/15-9-79 UN-k-li & M2 SS Condenser
12,  UHIDO/1003-D/2/15~9=79 UN-5-% & M2 SS Condenser
13,  UNIDO/1003-8/2/15-9-79 UN<6-4 & MZ SS Condenser
1%,  UNIDO/1004~A/2/15=9-79 UN-7-% 3 M? SS Condenser
15,  UNIDO/1004-B/2/15-9-79 UN-8-% 3 M® SS Condenser
16,  UNIDO/1004~C/2/15-9-79 UN-9- 3 M2 SS Condenser
17. UNIDC/1005-A/2/15-9~79 UN-8-~5 500 L SS Receiver
‘18, UNID0/1005-3/2/15-9-79 UN-9-5 500 L S Receiver
19, UMIDO/1006-A/2/15~9-79 UH=5~5 £00 T ©F Dooiver
20,  UNID0/1006-B/2-15-9~79 UN-6-5 600 L SS Receiver
21, UNIDO0/1005~C /2 /15~9~79 UN-20-2 600 L SS Receiver
22, UNIDO/1007-A/2/15=9~79 Ul-11i~1 600 L MSRL Vessel
23, UNID0/1007-B/2/15-9~79 UN-12~1 600 L MSRL Vessel
24, UNIDO/1009-2/15=9~79 UN-13=1 500 L SS Pan

25, UNID0/1010-A/2/15-9~79 UN-15-1 SS Resin Column
26,  UNIDO/1010-B/2/15-9~79 UN-16-1 SS Resin Columm
27, UMIDO/1011~A/2/15~9-79 UN-21-1 600 1. MSRL tl:'ilter

ox

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

box
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SR.HO,

DATA SEEET IC.

29,
33.

3.
32,
33.
34,
35.
36.
37.
38.
39.
40,

L7
42,

43,

Ly,
45,
46,
&7.
48,
59,
50,
51,
52,

53
54,

55

UHIDO/1012-2/15+9-79
UNiDO/1913~2/15-9-79

UHIDC/1014-2/15/9/79
UHIDC/13:5-2/15-9-79
UNIDO/1016-2/15-9-79
UHLDO/1017~-A~2/15-9-79
UNIDO/1017-B-2/15-9-79
UNIDO/1017-C-2/15-9-79
UNIDO/1018-2/15-9~79
UNID0/1019-2/15-9~79
YNIDO0/1020-2/15-9-79
UMIDO0/1021~-2/15-9-79

UNIDO/1022-A/2/15-9-79
UNiD0/1022-B/2/15-9-79
UNIDO/1023-2/15-9-79

UNIDO/1024/A/2/15-9-79
UNIDO/1024/B/2/15-9-79
UNIDO/1025/2/15~9-79

UNIDO/192C,2/15=9-79

UMIDO/1027/A/2/21.9.7S
UNIDC/1027/8/2/21.9.79
uMIDo/1027/C/2/21,9,79
UNIDO/1227/D/2/21.9.79
UNIDO/1228/A/? '21,9.79

UNIDO0/1028/B/2/21,9.79
UNIDO/1029/A/2/24%.9.79

UMID0/1029/B/2/24,9.79

ITEM RO. ITEM DESCRIPTIOH

UN-20-~-1 600 L. SS Filter Box

UHN-14 200 L SS"Dg.gtillat—

Uil-24~1 Pressure filter

Ull-23-1 SS KBC Filter

UH-30 Vacuum Dryer

UH-25 30 M° Tray Dryer

UH-26 30 M2 Tray Dryer

UH-27 30 M2 Tray Dryer

UN-28 15 M2 Tray Dryer

UN-29 10 M® Tray Dryer

UN-45-1 SS Nutsche filter

UN-19-1 1000 p ss
Centrifuge,

UN~-17-1 1200 mm § SS
Centrifuge,

UN-18-1 1200 mm @ SS
Centrifuge,

Ul-43 100 L Glass Reaction
Unit,

UN-1-1 1000 L GL Reactor

UH-2~1 1000 L GL Reactor

UN-2-4 4.0 M° GL Condenser

Uli-2-5 £nn T, 2T, Rannivar

Uli-35-1 SS Centrifugal Pump

UK-36-1 SS Centrifugal Pump

Ul=37=1 SS Centrifugal Pump

UH=38-~1 SS Centrifugal Pump

UN-39-1 14SRL Centrifugal
Pump.

UN-40-1 MSRL Centrifugal
Pump,

UN~31-1 Water Ring Vacuum
Pump.

UN-32-1 Vater Ring Vacuum

Punmp,
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SR, NO, DATA SSEET 110,

56, UNIDG/1029-C/2/24,9.79
57. UHIDO/1029-D/2/24.9.79
58, THID0/1070/2/24.9.79
59, UNIDO/10%1/2/24.9.79
60, UNIDO/1032/2/%.11.79
61. UV1D0/1033/2/3.11 .79
62, UNIDO/1051/2/5,10,79
63, UNIDO/1052/2/24,9.79
64, UNIDO/1053/2/24,9479
65, UNIDC/1054/2/21.9.79
66, UNIDO/1055/A/2/21.9.79
67. UNIDO/1055/B/2/21.9.79
68. UNIDO/105¢-A/2/21,9.79
69, UNIDG/1056-B/2/21,9,79
70.  UNIDO/1057/2/2449.79
. UHIDO/1058/2/21 9,79
72. UNIDO/10%9/2/21.9.79
73. UMIDO/1060/2/2 .11 .79
7%, UMIDO/1061/2/2.11.75
75, UHIDO/1062/2/4.11.79
76,  UWIDO/1063/2/%.11,79
77. UNIDO/1064/2/% .11 ,79
78, UNIDO/1065/2/3.11 .79
79« UNIDO/1066/2/11,.1 .80
80, UNIDO/1201 /24=12~79
81, UMIDO/1202/24~12~79

UNIDO0/1203/24~12~79

82,

oo.oooo..)
ITEM HO,

Ull=33-1
i-34-1
UH-14-4
Ull-41-1
UH=42=1

UH-51
UH=-55
UN-54
UN-56
UN-56-5
UN-56-7
UN=57
UN-50
UN=59
Ul-52

- ey o e

UN=17-4
UN-18~4
UN=-19-4

ITEM DESCRIPTION

HYater Ring Vacvum Pump
Hater Ring Vaouum Pusip
Eigh Vacuun pump

SS Pulveriser

55 Mechanical Sieve
Gear Boxes

Boiler

HYater Chilling Plant
Brine Chilling Plant
Cooling Tower

Cooling Tower Pump
Cooling Tower Pump
Air Coapressor

Air Compressor

Hot 0il Unit

Demineralised Water
Plant

Yater Sofiening Plant

Flammproof Inductidm:
Motor

7 QEQF?CQ A'iotors
Variable speed Motor

Furnace Cil Specifi-
cations,

Raw Water Specificatioms

DM/Soft Water Specifi-
cations

Electrical Motors
600 L Receiver
600 L Receiver
600 L Receiver
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SR.HO. DATA SEEET liC, ITEM NO, ITEM DESCRIPTION
83, UWIDO/1204/15-5-79 UH-20-2 6§33 L 83 cacuetied
Receiver
84, UMNIDO/1205/15-9~79 Ull-21-2 600 L MSRL Receiver
85, UlIB0/1206/15-9-79 UH-22-2 600 L MSRL Receiver
86, UNIDC/1207/1-1-80 UN-30-7 ot Water circulation
pump
87, UMNIDO/1208/1-1-80 UN-46-1 Day Storage tank or
methanol
88, UHIDO/1209/1-1-80 UN-46-2 Day Storage tank for
) acetone
89, VUNiIDC/1210/1-1-80 UN-46-3 Day Storage tank for
ethanol
90, UNIDO/1211/1-1-80 UN-46-4 Day Storage tank for
benzene
91, UKIDO/1212/1-1-80 UN-46-5 Day Storage tank for
acetic anhydride
92, UNIDG/1213/1-1-60 UN-46-6 Day Storage tank for
acetic acid,
93, UNIDO/1214/1-1-80 UN=46-7 Day Storage tank for
- Hydrochloric acid,
94, TUNIDO/1215/1-1-80 UH=-47-1 Underground main storage
tank for methanol
95, UMHIDO/1216/1~1~80 Uil-47-~2 Underground main storage
tankt for acetone
96, UINDO/1217/i-~1-80 Ul=47~73 Underground nain storage
tank for ethanol
97, UHIDO/1218/1-1-80 U474 UnZerground mein storage
tank for benzene
98, UNID0/1219/-i~1-80 Ul=47-5 Main Storage tank for
) Acetic anhyaride
99, UNIDO0/1220/1~1-80 UMN-47-6 ~ Main storage tank for
Acetic acid
100, UNIDO/1221/1-1-80 UN=47.-7 Main Storage tank for

Hydrochloric acid
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Sk, HC,

101
102
103
104
105

106
107

108
109
110
111
112
113
114
115
116
117
118

119
120
121
122
123
124

125

DATA SHEST MK,

UNIDO/1222/1-1-80
UNIDO0/1223/1-1 =80
UNIDO/1224/1-1-80
UHIDO/1225/1-1-80
UNIDG/1226/1-1~80

UHIDO0/1227/1~1+~80
UNIDC/1228/1-1-80

UNIDO0/1229/2-1-80
UNIDO/1230/2-1~80
UNIDO/1231 /2-1-80
UNIDC/1232/2-1~80
UNIDO/1233/2-1-80
UMIDO0/1234 /2-1~80
UNIDO/1235 /2180
UNIDO/1236/2~1-80
UNITN/1237/3-1-80
UHIDO/1238/3=1-00
UNIDO/1239/3~1~80

UNIDO0/1240/ 3-1~80
UNIDO/1241 /3~1.-00
UHNIDO/1242 /3-1-80
UNMIDO /1243 /3=1~80
UMIDO/1244 /3-1~80
UNIDO /1245 /4~1-80

UMIDO /1246 /4~1~8G

ITEs 1IC,

ITEM DESCRIPTION

UN-4:8-1 =1
UileiBe 2t
U483t
UN=-48-4-1
UN-48-5~1

UN=l8«b6-~1
UH=48=7~1

UN-51-6
UN-51-7
UN-51-8
UN-51-10
UN-51~12
UN-51-20
UN-51-22
UH=51-24
UH-52~1
Ut-52~2
Ul-52-3

UN=52~10
Ull=52~15
UH-~52~16
UN=-52~17
Ull-52-19
UNfS 3-1

Ul~53=9

Transfer pump for nethani;]:
Trznsfer pump for acetone
Transfer pump £01' ethanol
Transfer puop for bengzene

Transfer pump for acetio
anhydride

Transfer pump for acetio
acid,

Transfer pump for hydro-
chloric acid,

Intermediate o0il tank

Main 0il storage tank

Pump for furnace oil
Chimney

Water meter

Condensate holding tank
Condensate transfer pump
Feed water pump (standby)
Raw Vater storage tank
Pump for raw water (2 Nos,)

Raw water fced pump for DM
plant

Tater neter

M Yater tank _
Intermediate Dli Water tank
DM Vater pump

Intermediate raw water tank

Raw Vater 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

UNIDO/1247/4-1-80
UKIDO/1248/4-1-89
UMIDO /1249 /4-1-80

UNiDO/1250/k-1-80
UNIDBO/1251 /5-1-80

UHIDO/1252/5-1~80
UHIDO/1253 /5-1-80
UNIDO/1254 /5.1 ~-80

UNIDOG/1255/5-1~80
UNIDO/1256/5-1-80

UNIDO0/1257/5-1-80

UNID0/1258-A/18-12=79
UNIDO/1258~B/18~12~79
LUNID0/1258~C/18-12=79
UNIDO/1258-D/13-12~79

UI1ID0/1258-E8/18-12~79

UNIS0/1259/18-12-79
UIID0/1260/18~12~79
UITIDO/1261 /18~12-79
UMIDG/1262/18~12-79
UMIDG/1263/18~12=79
UHIDO/1264/18~12-79
UNIDO/1265/18-12~79
UNIDO0/1266/18~12~79
UNIDO/1267/18~12~79

UIIIDC/1268/18-12~79
UNIDO/1269/18-12-79
Ul1D0/1270/16-1~80
UNiD0/1271/11-1-80

29 3

ITEM HO.
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SR.HC, BATA S3EET 1K,

ITEM DESCIAIPTION

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

UH-53=14
Ull=S5h~12

UN=54~14
UH-54-15
UN-55-12

Ull-55-14
UN-59-2

UN-59-7

- D S gy T
Lo Lol e
- e > e e
e S e
- D A e apey
- S aa
gy SEDEEPE P

- ey SOy soly
e —r oy

UN-$3-16

Soft vater tank
Ray vater tank

ndergrounc raw water
storage tank

Soft yvater pump

Pump for brine oircu-~
lation

Brine tank
lake up brine tank

Pump for chilled water
circulation

Chilled wvater tank

Intermediate furnace
oil storage tank

Pump for thermic fluid
ciroulation

Hot insulation indoor
Hot insulation outdoor
Cold insulation

Colé@ & cold cum hot
insulation indoor,

General spccification
for insulation

Gloze valve

Gate valve

licedle valve

Audco plug valve

CI Hon-return valve
Glass lined valve
Ball valve

C.I. gate valve

Rubserlined diaphragm
valve
Vacuum guage

Pressure guage
VWater meter
Electrioal Motors,
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AHIBXU B C,4 : LIST OF TECZHICAL CATALCCUS & DR:.JINGS

A, CATALOGUS.

srgl‘oo
1,

2,

3.

%
5.
6.
7.
8,

S.

10,
11,

12,
13.

14,

15.

Item

Instruction mamal for Rotary Gil sealed
vane type high vacuum pump -~ PThshniwal

Working and maintenance mamal for DP
HMicro Pulveriser

Operation maintenance instruction mamal
of water-ring vacuum pumaps J.B, Sawant
Engg. )

HMaintenance overhaul instruction for
wottom-Driven top discharge centrifuge
I1.42.B.C. Sieam Boiler instruction mamal

Frick installation, operation service
instruction for heavy duty industrial
compressor

PFrick, service parts list 2 oylinier
gize - 6" x 6" & 7" x 7"

Operator's manual spare parts catalogue -
${hosla Air Coopressor

Installation operation an¢ neintenance
instruction for permatower-Pahernur Cool-
ing Tower

fachine - manuel for glass lined
equipnents

Operating maintenance instruction mamal
for yater softening DM Plant

Generzl details of "Akay" Chemical pump

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

Le'at}et of 'Zeacon' centrifugal pump type
- 'L

Catalogue on glass fittings

1 Mo,
1 Nogyg
i No.
1 No,
1 No,

1 No,

i o,
1 Ko,

1 No,
1 set

1 No,

1 No,
i Yo,

+ 1 No,
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Sr,Ne,

1.
2.

3

i,

5e¢

7.
8.

9.
10,

11,
i2.
13.
ik,
15,

16.

17.

I 5 S

Iten

GL, heat excnaﬂger shell tube type

Capacity

Agitator stuffing Dox for shaft

dia 90 & 98

Glasslined receiver
Caracity - 500 1tr,

Glass liped reaction vessel
Capacity ~ 100 1ltr,
flanged type

Flowdiagram for weter
softening plant

Flowdiagram for water
demineralising plant

100 1tr, glass essembly with
tubular structure

Details of service oonnectioQ
boiler type HIi/10x10,5 kg/om

1000 x 500 50-To centrifuge

Line diagram for TCE-126
Thermic fluid heater

Thermic fluid neaterhEIectric
model TCE-125

Isometric piping layout Zor
D.E’i. Plant

Isometric viecw Zor water
softening plant

Founcation details for wetcr
denineralising plant

Steam hcated 96 tray dryer
for 100°C temp,

General arrangcenent drg.
D? Micro lio, 1

P & I Diagram for 10 TR
brine ghilling plant

c.l. T EXEX XN X NN J conw. 000.0'.)

Sby.
78-G.-3857-00/4431C
GL-406 Rev -~ 1
80-SM-4140/5431 B

78 GL-3848aRev~2
BA3L A, & A,

TC/FD/FS/101IR3

TC/FD /DM/102 /Ry

Hil
(Silica ware (P)Ltd)

BL-02-275
1200-~-001

TCE-G~07E~-80
C2-5-074-C0
TC /P [OM/106
TC/P/FS/105
TC/F/Dli/104
GPL/101/141
2A-11623~32

C-2605
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Sr.'rlo.

18.

19.

22,
23,
25,
25.

Iten
P & I Diagran for 60 TR
water chilling nlant

Plant Room layout refrigeration
plant

Refrigeration pipes & nipe
fittings

Distillation unit
Sarabhai n/c,

SVD -~ 12
S.S5., Rutche filter
S.S. jucketed EBC filter

Breather valve
(Multiteoh services)

Glass-lined piping layout
Bquipment layout grid 1 to 5
Equipment layout grid 5 & 9
Utility-floy sheet

I’low sheet ~ chilled and brine
ochilling plant

Process flow shcet
Rycede elcectrical
Vacuua trap

Sty.

C-2603
C-2629
C=2654

SMCH-A,, DS-1-Rev
SICH-AI—4546/A
SICH-AI-';S&?-RGV-].
SICH-A1-4542-ROV-2

Nil

SHIP /UNIDO/53/Rev-2
SHIP /UNIDO/01A/rev-6
SZIP /UMIDO/013 /Rev~6
SHIP /UNIDO/04/Rev~2

SHIP /UNIDO/11 /Rev~1
SHIP /UNID0/05/Rev~3
8009-7

Received : Sd/-

(Juaquin Oxue)
Proy. Inge
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" DATE : 7-1-86

JOINT FEPCRT Ol " IMSTALLATICHS AIID TESTING CF

MULTIPURPCSE PHARMACEUTICAL PILOT PLANT

Completed Civil Mechanical/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
3. Cooling tower system tested and commissioned in Dec, - 85,
k, SO0ft and D.ii. water plants tested and commissioned in
Dec - 85,
5. Hot 0il unit tested mechanically and electrically in
Jan - 86,
6, Vacuum pumps testod and commissioned in Dec - 85,
7. Circulation pumps of brine and chilling plants tested
compressor notors tested,
8, Tray dryers tested with stcanm,
9, All rcactor's/condenscer!s coil/jacket tested with water
10, All motors of cguipments run on no=load Zor trizl,
11, Service tank yard and transfer punps installation over,
For SRC (India) For Emp, Farmaceutica
sa/~- " 8 de Marzo™
Mr, S, D, Maharaj Habana (Cuba)
(Chief Eng, Projects) sa/~-
Joaquin Orue

(Proy. Eng.)
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ANNEBXURE : C,2

SUMMARY CF YISL3S G3TAINID IN EZPERIMENRTAL

BATCEES TA{E:! IHN CUSA 3CTs IN LATCORATORY &

PILOT PLAIT

1, ASPIRIN : (3 Batckes) (Recyciing of moiher 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 dorket) :

Reported vbdtained

Salicylic acid 5.4% 6,0%

Remariks ¢

Recovery of Salicylic acid has not been considered
vhile computing the yleld of Aspirin,
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2. DIPIEWYL EYDANTTIN

Main Raw latexial

Benzil

Actual yield Guaranteed yield

Batch No, Yield % ot Rep., yield % of Rep. yield
(Theory) in docket in docket

i - T1,0% 91,7% 90 ,0%
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3. DIAZEPAM
Hain Raw Material ¢ FCAS

Actrel Recovery (es per docket)

Step and Yie’d yield
Batch No, Froduct (Theory) ;{:{dﬂgg. Reported Obtained
docket
Step I : A
Batek 1 MCAB ZG.2$ 99,0% Benzene 66% 65%
MCCAB)
Batch 2 MCAS 6,2% 100,0%
MCCAB)
Ste! 1Y ¢
Batch 1 MCCAB V% 89,4%
Crude
Diazepan)
Batch 2 MCCAB 92,0% 88.5%
(Crude
Diazepan)
Step III :
Batch 1 Crude 7 .0% 94,5% Alcohol 78.,5% 78.5%
Diazepam Pure
Diazej am)
Batch 2 Crude 7 .8% 95.Y9»
Djiazepeam Pure
BDiazepam)

YLELD OF DIAZEPAM ON BASIS OF STARTIKG 24V MATERIAL MCAZ

Actual Yield Guaranteed Yield

Patch Yield % of Rep. % of Rep, yield
No. Product (Theory) yield in in docket
docket
10 mAB "7.% 9".6% 9000%
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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5, PARACETAMOL
Main Raw Material : p-Aminophenol
Yield ¢
Yield Actual yieléd Guaranteed yield
of % of reported yield % of reported yield
theory in docket in docket

75.2% 90 ,0% 90.0%
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5. LIGNOCAINE EYDROCHLOKIDE

Main Raw Materiel : m-Xylidine

Yield @
Actual yield
Step Product Yield (Theory) % of Rep., yield
in docket
I  m-Xylidine 86.0% (Inte{nediate 100,0%
. I
II Intermediate I 90.0% (Lignocaine 93,7%
base
III Lignocaine 84.5% (Lignocaine 85.0%
base EC1)

Recovery as per docket
Reported Obtained

Benzene 75.0% 72,0%

Remarks
By-product Acetone,

Lignocaine dC1

Ly

Main Yield Actual yreia  Guaranteed yield
Raw (Theory) % of Rep, yield % of Rep, yleld
Material in cocikzet in docket

B-Xylidine 65 .8% 85 ,0% 85,0%
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6. METEYL 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 ~  Oblained
Salicylic acid 15,0% 13,6%

Remarks @

Recovery of salicylic acié¢ is not calculaivu L6s twv yicia

of Methyl salicylate,

By-product <~ Methanol,




$ 40 3
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7. NICOTINAMIDZ ¢

Main Raw Material : 3-Cyanopyridine,

Yield ¢
Starting Yield of Actual yield Guaranteed
Batch No, _ . serial theory % of Reporied yield (Final
yield in product) in
dockets. dockets,
i 3-Cyano- ' '
pyridine 62.0% 93.75% 90,0%
2. 3-Cyano~ N
pyridine  62.0% 93.0% 90,0%

Recovery as per docket

Resin IRA-402 is recycled,




&

(Annemre : 0.2. [ XY W BN NN NN ) COntd. Oooo....)

8. MNICKETEAMIDE

Main Raw Material @ Hicotinic acid.
Yield :
Batch Starting Yield Actual yield Guaranteed
Ho, material of % of reported yield (Final
theory yield in dockets product) in
dockets
1. Hicotinic
2, Nicotinic
acia 77.0% 98, 0% 85.0%
Recovery (as per docizet) :
Reported Obtained

Thionyl chloride 68,75% 98%
Toluene 83% 100%
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CLOFIBRATE
Main Ray Materizl ¢ 1. -Chaloroshenol

. 2. lofivric 2cid.
Yield ¢
Step Starting Yield . Actual Yielad
& Material of . % of Reported yield
Batch No, T Theory in dockets
Step I : . < '
Batch 1 p-Chlorophenol " - ?9.55 ) 100%

Clofibric acid
Batch 2 p-Chlorophenol ?3;5;61 ori 1) 104%
o ¢ ac
Step II
Batch 1 Clofidbric acid ?gisﬁ ) 92,.8%
ofibrate
Baten 2 Clofibric acid ?8;5% ) 100%
Clofibrate

Recove as per docket) ¢
Step I : Reported Obtained
Batch 1 Acetone 33% 100% Both
Batch 2 CH313 47% 100% batches
Step II :
Batch 1 Toluene 85% 100%
Batch 2 Toluene 85% 100%
Remar :

Recovered acetone is to be used in two subsequent batches as per
docket, (Recovered alcohol is by-product).

YIEID ON BASIS OF peCHELOROPEEMOL

~YTeld Aotual Yield — Guaranteed yield

Batch  Starting of % of Rep, yiela (Final Product)
No, Material theory in dockets in dockets
1  p-Chlorophenol 52,6% 99 ,2% 85.,0%

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

Main Raw Material : Benzocaine
Yield
Step Starting Yield of Actual Yield % of
Material theory Reported yield in dock-
ets,
I Benzocaine 68% (Procaine 95,.5%
HC1 crude)
II Crude Pro- 76% (Puve 101%
caine KC1 Procaine HC1)
Recove as per docket) @
Reported Obtained
Step I DEAE Ll 6% L4 6%
Toluene 80% 80%
. Step 1II Ifixed alcohol 74 ,0% 98,0%

PROCALINE ZYSROCELOLISE Vinls O SASIS OF BIiJZOCAIME

Starting Yield of Actuel yield Guarantced yield
nmaterial taeory % of Rep, yicld (Final Product)
in docikets in dockets

Benzocaine 51 ,7% 96 ,0% 95%




i1,

(Annemre : c. 2 o000 bos0 0 contd. .'.l.o.....)

CELCIDIASERCICE
Main Ray Kateriel : CA3
Yield :
Step and Starting Yield of Actual yield
Batch Ho, Materiel theory % of reported yield
in dockets
Step I ¢
B.,No, 1 C2B 95 ,0% 100%
(Intermediate I)
B.,No, 2 CAB 95.0% 100%
(Intermediate I)
Step II :
B.No, 1 Intermediate I 65.7% 96%
(Intermediate
1I1)
B.No, 2 Intermediate I 65.7% 96%
(Intermediate
11)
Step III :
B.No,. 1 Intermediate II 78.0% 96,0%
(Intcrmediate
111)
B,Mo, 2 Intermediate IX _  78,0% 95.0%
\ntcracdrate
TTY)
Step IV :
B,No, 1 “rtermediate 11X - . 84 ,0%
B,Ho, 2 Inierredizte III - 84,0%
Rocovery 23 per docket Reported Ohtaincd
Step 1II B,No, 1&2 Chloroform 61% 70%
Step IV BE,Mo, 1&2 Methanol 69% 95%

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

CHLORDIAZIPOXIDE YIELD OM BASIS O CAB

Starting Yield of Actual yleld Guaranteed yleld Recovery as per

material theory % of Rep, (Final product) docket
yield in in dockets Po tain
dockets

CAB 50% 85% 80% Ethanol

70% 75%
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HALIDIZIC ACI2
Main Raw Katerial

®oveosvcee ..__Qontdo iCOOOOO‘).

RS -~

A

-~

Yield :

: 2—Aﬁ_ino-6_-:lethy1 pyridine

S

Step »nd Startirg . Yield of * Actual yield
Batch No. Hateiial " theory . % of Rep, yield in
. ~ o dockets
Step 1 .
B.Ho, 1 2-Amino-6-methyl-  * 85,7% 100%
pyridine (Intermediate I)
B,No, 2 2-Anino-6-methyl=~ . 86, T% 100%
- f!hfergedj.ate I)
Step II : TR
B.No. 1 Intermeciate I T 73.8% - 90%
(Intexrmediate II)
B.No, 2 Intermediate I 73.8% 90%
(Interhediaie 1I)
Step IIX :
B,No, * TIntermediate II T 50,0% - - 100%
(In'!.grnediate 1)
B,Ho, 2 Intermediate II >  ° 50,0% 100%
(Intermedigte -III)
Step IV : w
B,No. 2 Crude ilalicixic 91,0% 85%
scid (Int, IIT) {Nalidixic acid)
3,No, 2 Crude lisiidixic 91 .0% OO
acig (ins,. III) (Naligixic acid)
Recovery s per Socket) @ Revorted Obtained
Step II. 3S,Ha,t DJiphenyloxide 87% 82.6%
8,N0.2 Pet, ether 83% T4.7%
Step III, 3,Ho, z J47 50% 50%
5,Ho, 2 OMF 50% 50%
Step IV  B.NO. 1 Acetic acid 78% Th%
B,No, 2 Acetic acid 78% 74%
Remarks : Xylene is recovered 80% of theory which was not planned
as per docket,

YIELD CF NALIDIXIC ACID ON BASIS OF 2~AMINO-6-METEYL PYRIDINE
BaEE FIZIn Kaw !ieIﬂ oI-' EquI ?Ieﬂ Gﬁaranfeea iie'[a
No. Material taeory” % of Rep, yield % of Rep, yield

in docket in docket
i, 2-Anino-6-methyl
pyriéine 29% 85.7% 80%
2, 2-Amino~6-mcthyl
pyridinc 29% 82,8% 80%
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13, MESTIONIDAZCLE
Main Ray Mete=ial : 2-Methyl-5-Hitroimidazole,

—

Yield
“a’n Raw Yiela of Actual yield
Product material theory % of reported yield
in docket

Step I : 2-Methyl-5-nitro-

Cr ru: de imidazole 54% 100%
Heironi-

dazole)

Sten I Crude Metroni-

TPure dazole 71 4% 100%
Metroni-~

Gszole)

Recovex as per docket

Reported Obtained

o-Mathyl-5-nitroinidazole 18.8% 19,0%
Fo:mie acid 73% 70,0%
Ethanol 70.8% 70.,0%

Remavks ¢ Recovered 2-Methyl-5-nitroimidazole is considered
for the yield calculations,

TISIZS CF IMPR0HMCCLE CN BESIS OF o/RTTVI_e MTmanmi/vanig,s

lain raw Yield of Actual yield Guaranteed yield
Product laterial theory % of rep.,yield % of rep, yleld
in dockets in dockets
Metro-  2-Me-5-NOp~ 39.0% 100% 85%

nixz~=ole imidazole
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14, PHENYLBUTAZCIE

Main Ray Material :  IHydrazobenzene

Yield @
Actual yield
Procduct Main Raw Yield of % reported yield in

Meaterial theory dockets
Step I :
Crude phenyl Hydrazobenzene 68,57% 100%
~sutazone (Crude Phenul-

butazone)

STEP II :
Purification Crude Phenyl- 80% 97.5%

tutazone

Recovery (ss ver docket)

Aerarted Obtained
MC2 57 .8% 58,0%
Met=aze? 62,00 £9,0%

YIELD OF ZUGHYLSUZAZONE Oil 54518 OF WDRAZCRENZING

Yielad Actual yield Guaranteed yleld

Product Main raw of % of rez.yicléd % of rep, yield
material theory in dockets in dockets
Phenyl- Hydrazo~ 54 ,8% 97.5% 95,0%

butazone benzene
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INDOMETZACIH

Main Raw Materigl @ p-Anisidine

Yield @
Actual yield
Product Main Raw Yield of % of rep., yield
HMaterial theory in dockets.
Step 1 :
NAPH p-Anisidine 66.7% (HATE) 100%
Step II ¢
Crude Indo~ NAPH 43,0% (Crude 98.8%
nethacin Indomethacin)
Step III ¢
Pure Indo- Crude Indo- 91.3% (Pure 100%
methacin methacin Indomethacin)
Recoverv (as per docket)
Reported Obtainc.
Toluene 76% 75%
Btaylacetate 71% 70%
YIELD OF IVDGISTIACIMN ON BASIS OF p~ANISIDINE
Main Yield Actual yield Guaranteed yield
Product raw of % of rep., yield % of rep, yield
material theory in docket in dockets,

Indo- whniglie

metha~ dine 28,6% 90,0% 90,0%
cin




(Annemre : C.Z. oebocess o contd. ‘65000006)
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1, ASPIRIN :

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

Main Raw Material Batch o, 1 Batch Ho, 2 Batch No, 3

Salicylic aciad 125,0 kg, 112,5 kg, 112,5 kg,
Acetic anhydride 129.,0 kg, 108.5 kg, 108,5 kg.
Acetic acid 222.0 kg, - -

Conc, Sulphuric add 0.8 Kkg. - -

Mother liquor - 206,5 kg. 206,5 kg.
(Previous batch)

Acetic acid 45,0 kg, 55,0 kg, 55,0 kg.
(Yashings)

YIELD FOR A SET OF 3 BATCHES :

Reported Yield Obtained Yield Guaranteed Yield
Theo-~ (Final product) (as per docket)
reti- . " e " —
cal of - of re-
yield Weight reory VWeigBt ;.4 Weigat %
\as pea
docket)
456,5 366,0 80,18% 346,0 94,5% 327..0 90,0%
kgo kg, kg, kg. ‘
(Total)
RECOVERY

Salicylic acid

22,0 kg, (6,0% against 6,4% as per
ke o8 dockgt)

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

REMARKS :
Recovery of salicylic acid has not been oconsidered while
computing yield of Aspirin,
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P o
2 > L‘l_'il.'\’.‘_'. aadtan ad
-

p-Auipopkenol : “53.0 kg,

TISLOS @
2IDBUN

Reported yield

Guaranteed Yield

g.‘zge' (Final product) Obtained yield (as per docket)
jeld I T - % of ro- N
yi Yeight éhgory Yeight o~ bt ' Weight %
as per
docket) -
221.5 1656,6 75.2%  158,0 90 ,0% 15840 3.8
Kg. g, ¥4 kg.
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3. DYAZEPAN
Raw Material Sieps Batck Ho, 1 Batch No, 2
MCAB = 65,5 Kkg. 66,5 kg.
MCCAB ) 66,0 kg, 66,0 kg.
Crude Diageper iIx 48,0 kg, 47.5 kg
YIELDS :
Reported yield Obtained yield
Sten & The - " S
ep reti- ot
Bzton Product oal Weight theory Weight 1report
Yo, yield as per
docket)
Step I :
B.NO, i MCCAB 87.2 xg. 66.5 kg, 76, 66.0 kg, 99.0%
B,NC, 2 MCCAB 87.2 kg. 66.5 kg. 76.2% 66,5 kg, 100.0%
Ston 11 ¢
B,NO, 1 Crude Dia~ B .
zepan 58.3 kgo 53.7 k8. 92.0% 48,0 kg, 89.4%
B,NC, 2 Crude Dia-
zepa3 5.7 g, 535.7 kg. 92.0%6 47,5 kg, 88,5%
Step 11¥ ¢
BoMlc, 4 Purwe e il
z6vem E3,G g, 370 kgo 77.0% 35,0 kg, -
B,Ho, 2 Prrs Dia- )
el 37,5 ke 35,6 kg 77-0%  35.9 kg. -
RECOTERY
Step I - ¢ Bonzene : 50 kg, (65.,0% as per docket)
Step IX : Alcohol : 300 kg, 0%,
Step III : Alconol : 550 g, (78.5% cs per docket)
REMARKS Recovery of alsohnl (50%) originally not planned.
It has been reugsed in subsequent batches,
DIAZEPAM YIELD ON BASIS OF IMAIN RAW MA AL ¢
Main Raw Material Batch No, 1 Batoh No, -
MCAB 66,5 kg, 66.5 kg.
YIZLDS .
_Heported “ieil Ubtalned %ei! Guaranteed Yiel!
Theoretical % 02 of repo-
yield Veight shoory Weight 7. {as per Weight %
docket)
B.No. 1
77.0 kg, 37.0 ¥g. 51705 T3.0 Xpe  94,6% 33,3 kg, 90%
B,No, 2
77,0 Iige 57,0 kg, 47,35 3L, kg 95.9% 33,3 kg, 90%

- N & AP ) G A w
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4, LIGNOCAIIE HYDRCCSLOZIDE
Re-; Material :

Step I m~-Xylidine ¢ 64,0 Kkg.
Step 1 Intermediate I H %0.0 kg,
Step III Intermediat: IT :  95.0 kg.
YIELDS :

Reported yield Obtained yield

Theoretical
Product yield % of T ot Recovery
Weight Weight report
theory as per
docket) -

Step I

m-Xylidine 104.5 kg, 90,0 kg. 86,0% 90,0 kg, 100% Benzere
200 kg.
(72%
against
75% of
docket)

Step II

Interme-~

diate © 105,77 kg, 86,0 Izg. 20.,0% 90.0 kg, 93.7% Benzene
700 ke.
docket)

Step II

Intermedi~

ate II 118.3 kg, 160,06 kg, 34.5% 85.0 kg, 85%

LIGNOCAIHE EYDWOCELORIDE YIELD ON BASIS OF MAIN RAW MATERIAL
lll-x H 64 0 k [

Reported yield Obtained yield Guaranteed yield

Theore- % T of To

tical ot it

vield Weight .oy  Welght g:ztdgfs Weight %
cket)

152,0 kg, 100 kg, 65.8% 85,0 kg, ©05.0% 85,0 kg, 85,0%
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ANNEXURE : C,3, 3.C. BEPCRTS OF A FEW PRCDYCTS MAHNUFACTURED

ACCORDIHG ™C ¥IHW-104 STPFLIED

QUALITY CONTROL REPORT

PRODUCT : PARACETANMOL TESTED AS PER B.P.

Description : Whi te ,arystalline powder,
odourless, taste bitter.

Solubility : Conforms

Identification : Conforms

Melting point 169-170°C (Limit : 169-172°C)

Lead : Passes (Limit : 10 PPM)
4—Aninophenol : Passes (Limit : 0,005% w/v)
Loss on drying : 0.5003 (Limit : Not more than
0.5%)
Sulphated ash : Negligzible (Limit : Not more
L than 0,.1%)

190.25% w/w (Limit not less
than 98% on dry beris)

Agsay

The samplec coxnfo.mic with B.P. tosis in all respects,




(Anmre 0030 eseccrboe Contd, 60....0.)

PRADUCT : PROACINE HYDRCCGELORIDE

TESTED AS PER B.P,

Description ¢ Vhite crystalline powder, odour-
less, taste salty and bitter
followed by local anaesthesia of
the tongue,

Solubility ¢ Conforms

Identification ¢ Ay B, C, conforms

Appearance of the solution : Clear and colourless,
Passes the test,

5.5 (Limit : 5.0~6.5)
Pasgses (Limit ¢ 1 PPM)

pH
Heavy metals

Iron Passes (Limit : 10 PPM)

Readily oarbonisable
substances

Loss on drying

Passes
0.208% 5/u
(Limit : Mot more than 0.5%)

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)

Assay

The gample conforms with B.P, Tests in all respects.
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PRODUCT LR~ 819
SB35 AT TER USP
Degcription :  Write srysialline powder,
end odcuriess,
Solubility : Conforms
Identification ¢ Conforas
Loss on drying :  0,0175%

(Limit : Not more thaa 0.0%5%;

Residue on ignition

Negligible
(1ot more *hen 9,05%)

Chloride ¢ Pasges (Limit ¢ 0.014%)
Sulphate $ Passes \Limit ¢ 0.0L%)

Non-Aspirin salicylates Passes {12 test (Limit : ¢

(@]
o
=
<

/— o -
Pagges (Liafs & 0,001%)

Heavy metals

Readily carborizable
gubstenzan

Fear~ner

Assay 99.30% {on dry basis)

(Linit

ané rnot more than 102.5% ea
the @ricd basis)

The gample conforms to USP tests in all respects,
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PRCDUCT : LIGHOCAINE HYJ2CCELOIDE

TESTED AS PER I.P.

Description ¢t  White crystalline powder,
odourless, taste slightly
bitter followed by a sen—
sation of numbness.

Solubility : Conforms
A, B, C, Conforms

Identitication
Acidity Passes
Melting range 76°C (Linit 76 to 79°C,)

Vater t  5.73% w/w
‘ (Linit 5 to 7.5% w/w)

Hegligible
(Linit nnt more tk-n 0,1%)

Sulphated ash

(1]

99,.,%% (LLEAV & wUL 1eSs eanan
99,0% and not more than 100,5%)
on annydrous basis,

Assay

The sanple conforms with I.P. Tests in all respects,
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PRODUCT : HKICOTIHAMIDE

Description .

~Y ¢

Soludbi lity
Identitication

Melting.' range

Loss on drying
Residue on ignitien

Heavy metals

Readily carboni zab.'l'é:
subgtances

Assay

[ 1) [ 1] X 1] [ 1]
»~

TSSTED AS ZER Ul.S.P.

White crystalline powder,
Odourless and has a bitter
taste, Its solution L1n
neutral to litmus,

Conforms
A and B confoms

128-129°C,
(Linit between 128 to 131°C,)
Negligible
(kimit : Not more than 0,.5%)

~ Negligible

(Lipit : Hot more than 0.1%)

Pagses (Limit : 0.703%)

99,33% w/u (Limit : Not
less than 98.5% and not
more than 101,0%)

The sample conforms with U.S.P, tests in all respects,

r~ —
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PRODICT

NIXSTEALIOE

Description

Solubility
Identification

Appearance of the solution

in water

Freezing point
BRelative density
Refractive index
pE

Heavy metals

Impurities vith nitrated
micleus

Oxidi-.able substances

WVater

Sulphated ash

Assay

[T EEEXEXEXE N Contd. .oooc‘o..)

TESTES AS PER 3.7,

An oily slightly yellowish liquid
with a slight characteristic odour
and a slightly bitter, thenm burn-
ing taste leaving a faint warm
sensation on the tongue,

Confoms

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 1,523)

7 (Linit 6.5 to 7,8)

Passes (Liris . 20 xiisy

Passes

Passes

0,06% (Linit : Not more than 0,2%)

Negligible (Linit not more than
0.1%)

not lqss than
98,5%)

99 4% w/w (Limit @

The sample conforms with B,P, tests in all respects,
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PROSIUCT :  METEYL SALICYLATE

TRSTES AS PER U.S.2.

Description : Pale yellow liquid having
characteristic odour and
taste of Wintergreen,

Solubility + Conforms

Identification ¢ Conforms

Solubility in 70%

alcohol + Confomms

1,180 to 1,185)

1.,535-1.538 at
20°C,)
Passes (Linit : 0,004%)

Specific gravity 1.1842 (Limit

1,5340 (Limit

Refrsetive index

Heavy metal

(Linit not less than 98.,0%
and mot pore tlan 100,5%)

Assay

The sample conforms wita USP tests in 211 regpectss
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PRODUCT ¢  HMETRONIDAZOLE
TEBSTES 4S5 PER U.S.P.
Description t VWhite to odourless crystalline
powder,
Solubility : Conforms
Identification $ A, B, C, conforus

1590"1600(:0
(Limit 159 to 163°C,)

0.31% (Limit not more than 0.5%)

Melting range

Loss on drying

Negligible (Liait not more than
0.1%)

Passes (Limit : 0,005%)

Residue on ignition

Heavy metals

Passes

99.45% w/w

(Limit : Mot less than $9,0%
ané rot more than 101,0%
on dry basis)

Non basic substances

Ascay

The sample conforms with U,.S.,P. Tests in all respects,
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EXPLANATIONS FOR TEE TECENCLOSIES OFFERED; PROBLEMS_LIKELY

TO BE FACED : AND SOLUT1IONS FOR THE PROBLEMS

ASPIRIN :

The proportions of AcOH, Salicylic acid amd H,S50, given
for the mamufacture 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 te in
solution at the end of the reaction, It was further shown
that the given rates of cooling ensures the formaticn of
Iine crystals of Aspirin free irom salicylic acid crystalli-
sing out, It was also shown that the product coming out of
the reaction was of pharmaceutical grade, after washing with
cold water, and that the ylelds were ncver less than the
guaranteed yields,

It was also demonstrated that rapid cocling would give
Aspirin having highcr than the pcrmitted frece salicylic acid
content, It was pointed outi ithat in the event of any break-
down of chilling arrangeriext, the bateh is best heated back
to the right temperature and tize cooling process gone over
again according to the doclret, This wes demonstrated in the
laboratory, In one of the pilot plant Latches in Cuba the
problem of unregulated cooling was encountered and solved
in the above manner, These were explained to the Cuban
chemists and additional notes were incorporated in the manual,
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PARACETAIMOL :

In the case of paracetanol manuZacture, some drums of
p-aminophenol had suifered damages and the contents were
founé coloured and contaminated with metallic impurities.

A process of purification p-aminophenol which involved
the isolation of its sulphate from agueous medium thus ensur-
ing the absence of metallic impurities, liberation of the
base from the sulphate and subsequent acetylation of p-amino-
phenol to paracetamol was denonstrated, This was done to
help the Cuban chemists to solve unforeseen problens, This
should have given then added confidence that chemical
problens can be solved with appropriate efforts, This will
give theno courage to undertake namufacture p-aninophenol in
future, if they so desire,

JALIDIYIC £CID :

In the case of lzlidixic acid, tnc purification
technique was designeé to give alcost colourless erystals,
The technical trick of dissolving the crude acid in dilute
annonia solution and boiling ofZ the excess of amionia and
preparing a supersaturated solution of nalidixic acid in
water by adjusting the pH with ascetic acid and allowing
the product to crystallise out, was demonstrated, Similarly,
the best technique 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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METRCNIDLZOLE ¢

In Metronidazole mamufacture, tae importance of pH during
N-hydroxyethylation of 5-ni tro-2-pethylinidazole was explained
to Cuban chemists, The safe hendling of ethylene oxide was
also demonstrated, Further, as a stimulus to indigenise
metronidazole manufacture, a good simple technique for
manufacturing 2-methylimidazole from amonis, acetaldehyde and
glyoxal was denonstrated without cunbersone concentrations and
extractions, Further a safe method of namufacturing 5-nitro-2-
nethylinidazole from 2-nethylinidazole, via, its easily-prepared
nitrate salt, was denonstrated, The Cuban chenists took a batich
on their own,

Even though, this was outside the purview of the contract,
it was done with a view ‘$9 stimulating the growth of basic
industry in Cuba, 5-Hitro-2-methylimidazole has a considerable
export potential and all the equipment recquired for its mam-
facture have been providged for, The Cuban techno.ogists can at
any time underialc the mamfacture of 5-nitro-2-nmethylinidazole,
if they so decide,

DIPEENYLAYDANTOIN @

Similarly, the feasibility of backward integration of
technology in the mamufacture of diphenylhydantoin has been
explained to them, Instead of benzil, they can start from
benzaldehyde,
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NICOTINAMIOE :

In Micotinamide mamufacture, 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 regemerate or reaotivate resins has
been supplied, This will help them to appreciate the use of
ion~-exchange resins in chemical technology, This will also
help them to solve some problems faced in Ds .M, water plants,

INDOMETHACIN :

In Indomethacin, it was observed that some batches had
lower nelting point, This was analysed and could be attributed
to ninor anounts of p-chlorobenzoic acid presert :; an impurity,
A process was designed to elininate the p-ciiiv.GLenzoic acid
inpurity. The crude product is susperded in vater (1:2), The
slurry is neutralised to pE 7,3 wvith 20% NaOH carbon treated
and filtered, It is then treated with 25% w/v calciun chloride
solution, The precipitated calciun salt of Indonethacin 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 from
X~-butanol,

In this nanner, the technology transfer was not confined
to denonstiration of docunented technology and reproduction of
results, Experience and expertise of SRC was transferred to
Cuban chenists using problems encountered during technology
transfer,

ss/sip.






