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Transfer oi tec::..nology ~or !~ ~ulk lruc;s Z.ra.a 

In~ia to Cu'ta :Zor.:ie.5 t:'.la sain oanis of t:Ge Co!'ltrect 

Uo. 73/103, :i?roject Ho. UF/C\B/78/\i93, entere::: i!ltO 

betueen me-: Q!l:: Sar~i'-:a:i aese?.rc~ Centre, J.S~, 

_ 3eroda in 1970. T~e ra!'!ge c~ oulk t:rugs covere:i 
ue.s uit:.e and inclu:led a!ltiiD:rl&::"Ilatoey or-igs 1 ike 

As~irin, analgesic ~s like Paraoeta!!lol, anti
?>a.cterial i:ruc;s like llali~ixic aciili a?laesthetics 
like Lignocaine, Vi taDins lill9 lliootina!d.ce and 
tranquilliaers like :Uia.zepm. The prelbinary 

:ieeti~s bet;;ieen Sara'bhai Researc~ Ce!ltre all~ 
"JlTJ:jjO/t:i. Cuba ~rere utilised to ~ecit:e o!l tbe ste.rting 

ra:-t :..laterials, t!le su::n:ly of c~uip:ie:it an:i ~.rmd.n&s, 

trai.ninc; of CuiJan techllical personnel in India e!l~ 

the .nat~re er.1- q~tilll of technical se~1ices to be 
)rovide! 'iJy Sa.rab1:.ai Resea.rc~ Cer.~:-e on t::e e";:;ove 

'JllI!)O co::tre.ct to e!l&:-le C:i~a t.o ::laite a aegi:uxlng. 

in the na!l'!lf £.Ctare of °&:>';.ll!= J~..r'..l&cauticals. The 

:::i~l ti?-=:;•oae ::;>ilot ?l&!lt pl~.ne~ to 'be set '":l~ in 
Cu':Jc :::.;.5.ar t:::.e contre.ct :-reo to r.ct ~.s a !!".lclous tor 
ac~~iaitio~ ru:~ e.sai~ilatio~ of =o=e tec:inolo~ies 

f?r ct:-.. er 7:.ulk ::-; ... ~r.:iece·.:ticale .._y Cu~a in tt~ture. 

'.::he co:it:re.ct -:r2.S aivie~ i!! 1978 end t~e project 

(u? /CU:/78/f)t}'j) we.a c<Y..l~letee in l~a7 1906, ~Y 
cOiilpleting trial batc~e::J in t~e ::ml ti:?u.Qose ]ilot 

plant in Cuba. 
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v~ECTI\133 C? 'i'2E ? ::!°'1~CT 
------~----~--......_ ___ ____ 

TT.le nain aim ot t~ mrr:;::o ?roject no. UF/CU"a/70/093 
Contre.ot no. 78/109 'ife.G to estal:lisC. in the project area, 

Cuba, a ;?ilot 712.!!t ca~:=:..~le of pro::ucing 15 drugs from 

specifieli raw ::mterials. The :toll~r.i.ng ta~le gives 15 
drugs an~ the starting raw materials. 

1. PhenylbU.tazone stuting trw hydrazobenzene & 

.a-~utyliilalonate. 

2. Lignoceine h:fdroohloride starting :from 3-::ylidine 
and chlor&cetyl chloride. 

3. Clotibraie starting frO:l,2-0hlorO'.}ha!'!.ol, 
""'. chlorotom, aceto~ &.....~ sodiua.t bydro:l.de. 
la• ili!tetharaide st&rti.ng ~rom Hiootinic acid am 

Diethylamine hyC.rociJl.oride. 
5. HicotiJl8!!11de ste.rting frorJ 3-cyanopyrf.dine. 
6. Methylsalicylate otarting froo salioylic 20id• 

7 • ln~oaethacin starti~ :froo J!-aDi.siGine. 
a. Aspirin starting froo selio7lio ecid. 
9. Di~henyli:r/da!'ltoin starting fro:i benzil. 

10. t.ietronidezole ote.rting troc 2-aethyl-5-nitroicd.dazole. 
11. ?roc&:Lne hy.:!roc~loriae star'\Oing froo benzoceine 

and diethylaninoethanol. 
12. ?ar£Cetanol stuting :froo .e-amtnophenol. 
13. Ualifa:d.c acid startiDG froa P.-ai::ino-6-met:t"!fl

pyriGine. 
11'. :Uiazepa::i starting from 2-oet~la:ll.no-5-chloro

bense>p:.Wnone. 
15. Cblordiaze;;>0%1c!e starting :froc 2-k:lino-5-chloro

benzop!ieno:ie. 
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SBC was contracted to sup:;:>ly tlie know-how, JU.Obi.Dery 

and equip:ient, engineering drmr.lnc;s and tec'hnioal speol
fications and also to provide tecI!nical services and 
personnel required tor the esta~lisbaent of the pilot 
plant:. Further, S...1C was expected to train Cuban 

technical personnel and provi.de tor adequate deaonstration 
ot technology in. t~eir laboratory and ?ilot :Plant. 

3. ACTrll~IBS CJ2RIED OUT AlJD OUTrUTS ?~K>DUC3D 

The ilockets containing tecruiology am. the tec?ud.cal 
s9eoitications of raw materials and !!Dished products 
were sent to ulUDO in October/i:Toveober 1979.. The Cuban 

technical perso~el underwent tr~ining both in the 
laboratory and in the pilot plant f~Oia 29.1.1981 to 
20.2.19s1 and %roa 28.i~1904 to B•Z.1904• The first 
teaa of tecZmical personnel ome on 29.1.1931. The 
me:ibers were 

Mrs• M~yra Sanchez, 
I1r • Arango aaoon, 
Mrs. PereB l~aria Elena, 
Miss Alba Suoana, 
Miss Grau Zilvia lt 

Mr. Zernandez Angel. 
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The secon.i tea:i oaBe on 20t~ January, 19Bll 
oo!lSisting of t~e ~ollcrtdng nenbers. 

11.irs. l~ayra Sanc21.ez, 

Mr. Oscar Gonzale::;::, 
Mr. Ra:ion Ara.ngo, 

Mr. Angel Serne.neez, 
Ms Maria Peres, 
Ms Susana Alea, 
Ms Tania Delgado Ct 

Mr. J osquin Orrve. 

The equipmen+. BU!.l~ly was oO?:Jpleted in May 19&\. 

The list ot &qui-pment to given ~.n Annexure : i...• 

In Annexure B : info.mation supplied to the 
Ouban teao both on operations and quality contr6J. as 

well as C.ra~dngs (Civil and Mechanioal) of all tbe 

equipgent su,~lied is aentioned. 

The Engineeri~g group visited Si:c ~long with 
the otaer ~eobers ~oth for finelising ple.n and tor 
training in oeinte~ance fro~ 20.1.1904 to G.2.19P~. 
After t!.!e coo;>letio:i o:l t:18 constr.ictlon of pilot 

pla.~t e...'lG. in3tallation of t~e e~u.tpnent, sac 
engineer, Hr. S .D • l':ah~aj, ttas in Cu~a between 
August 1, 1935 a.e:ic 13tr1 JP.w."Uary, i9C6. During his 
stay, be had ensuroG leak-proof satisfactory 
pertor.:iance of service e~uipQe:t and suitability 
ot the equipuent tor taking initial batches. Sooe 

details are given in AnDemre : o. 
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:;?.;etueen Move:;ioer 23, 1905 and 1! th I·1ay, 1906 
a grou, of four chenists {Mr. :Li. I-1.. Deoai., Mr. J .c. Soni.1 

1-lr. u. v. Upadhyaya and 11r. J. J. :Panchal) worked for the 

esta"blis~ent of technology in the laooratory in Cuba 
ui tZl t~ raw aaterials tbe.t ha~ 'ileen procured. by the 
Ouben Governoent. Tae actual deconstrations of the 
technology on the pilot ::;;lellt ";Jere cerriec! out b3tween 
April 1, 1906 and 11th May, 1986. During the last phase 
of ;:90onstration t::ie team leader !rm 530 and the 
analyst from SP.C were preoent to ensure the satisfactory 
oo:oipletion of the job. During this period, all the 
technolo&ies uere demonstrated in tile laboratory and in 
t~e pilot plant to the cogplete satisfaction of the 
Cuoan tea:i. The :Jatch sizes ·were in confomity vi th SP.C 

pr07osalt the yields am tbe quality of the products 
were also in accordance wit!l t!'le guaranteed yields froo 
the tecb!lology (See Annexure : C) • In Annexure C the 
e::perinental batcheo taken in Cu1Ja both in the laboratory 
and in the pilot plant · _. suo::iarioed. i)etails ot a 
few ~etc~es are also i~co1"9orete5 to give an idea of the 
t~orou~!.uless ot transfer ot tec2.nology. T~ ~rojeot was 
!:l&n~~d over to UlD? 3.eni~ent Re)reoentetive, Havana, 
Cu~a -;;r.i. th a reqcest to cocriunicate to JllIDC a:Jout the 

cor:pleticn ot t!Je ~rojeot e...~d to take necessary steps to 

f or::ially :ia:i' over the ?roject to C~~a. 

T::ie ~a:ln o~jectives ot t~e training prograCi.le :or 

t=:e Cuban teo:1mcal personnel...-: 
{a) To tr.Diliarise the ,eople ~dt:i tec~nology 

tor the ~~r:ieceutic~s under consi~eration. 



: 8 : 

(b) 'i'o i'lig!l-lieht the b?orta!lce of strictly 
adhering to the aetailo given in ti.e 

dockets. 
(o) To e~l&in tile tect..n:i.cal i3~lications of 

t!1e proce~ural ~etails. 

(d) To explain the a~vantages o:f the technology 
given. 

(e) To explain the problens thet ~ight arise 
umdttingly due to failure o:f services, 
interior rew aaterials ~ process godifi
oations edop~e~ for oonsi~erations of ease 
of Oi)erations. 

(t) To explain t:::&eoretical considerations that 
have ~een taken into e.coount while pre~aring 
the tecilnical canuals. 

(g) Soae detailo regarding ~a.=iufaoture of Aspirint 
Faraceta::i~l, Ualidixic acitA., I~etronidazole, 
Indomet~aoin, etc. are given in Annexure : o. 

ACW:EVJIC31~ C"J' Il'.l13C:J..T& C3JECTI-YES _ ... ____ ---.-...... 
(e) The transfer of tec~nolo~7 ~or the ~anufacture 

of 15 baaio pilar-aceuti.ccls fro::;i availa:;le 

intemecliates, along ui tI'l t::e su~:.:>17 ot ;>lant 
equipoent e.n~ la·~orc..tory ec:,uip:1ent I120 been 

achieved. 
(b) The tr&ininG ot Cuban tec::nical personnel in the 

la~oratory, ;>ilot ;>le.nt/plant e.'ld Quality Control 

la~oratory ha.a been aohievec:.. 
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(c) The !lulti7ur,gose !)ilot ~lant ~s iJeen 
co:nissioned in Cuba (l~ay 1905}. 

(d) The operating peraonnel have been trained. 

(e) Maintenance personnel fulve been trained. 
{t) Trial batc~es have oeen taken on the 

a:mltipurpose pilot plant a:!d t~ products 

have been analyse~. T~e ~el~s of the 
proaucts are founrl to oe in oontomity with 

yields olaimed tor the +.ecbnologies, and the 

(!llality o! tt.e ~roducts ·are founG to ~e in 

contormit7 ~11th i>haJ.'Daeoe~ial require:nents. 

UTILISJ .. TIOU ~F PllCJEC~ P.ESUL'.i!S --
T~e tec!.1.nolo&iea tor 15 'bullt pharmaceuticals 

have been ~emonstrateC. on t~e ::ml tipur,ose pilot 
plant put up :l.n Cuba on t:he UUI:iJO project llo. 
·u"'J'/CUE/78/093. :?rotluots are nO"'A being produced on 
t~e !,>ilot plant regulerly. T~e a"'.;oorption ot the 

above technologies anc! regular production of bulk 
phan.iaceutictlo 'tTOUld oontribute to Cuban selt

sutticio~cy in bulk pharoaceuticalo. 
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6 • REASONS FOR 'i'BE DELAY Ill IMPJ.EMENTIMG TEE PROJF£T 

A variet;/ of reasOl'JS can oontribute to delay in 
the illplementation of a project. 

{a) Definition of responsibilities of the contraotor 
a!ld the host coumry should be 0 lear and 
unambiguous. »•tails of the responsibilities 
should be written up in an UDaabiguou& •anner 
after discussion with both parties. A workable 
ti.lie frame should be fixed so that discharge of 
reepo.m1ibilities can be monitored. 

{b) Correspondence delays could be reduced not only 

by sending telexes but by sending :tollow-up 
letters clearly pointing out deviations from 
no111s during the implementation of a project. 

{c) Brief meetings bet11een the parties should be 
arranged once in 6 months a:'lter the oonmenoement 
ot the project to review progress, to analyse 
unavoidable delays and to clear up misunder

standings. 
{d) When a project takes more than two years for 

illplementation, cost escalation due to inflation 
must be provided for on a reasonable basis. Iia 
tb? absence of such provision, the contractor 
will be at a disadvantage vis-a ... vis the host . 
country, as he gets penalioed tor his own delays 
an4 also tor the delays of the host country. 
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This project has su:rtered lilOst under (a). Some 
delays were encountered in transport of equip:ient 
because o~ poor shipping facilities bet"tteen the two 
countries. 

This project has suffered some unavoidable del&ys 
under (b). 

During the implementation of the project, it was 

felt many times t~at preplaJlDed meetings between the 
host country and f:he contractor would have cut down 

the delays by a .few aontbs. 

7. CO~WSION 

(a) The lilllltipurposo pilot plant ~ti.th an annual 
production capacity of 240-250 tons, covering 
a range of 15 bulk pharmaoeuticals, bas been 
commissioned and regular production operations 

have commenced. 
(b) The project is an important uilestone in Cuban 

self-sufficiency for bulk pharmaceuticals. 
It is the first effort in Cub& 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 
~harmaceuticals. This ochievement bas been 
possible because of financial help and monitoring 
provided by UNIDO/UM>P. 
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(c) The successful oom~letion of the project 
demonstrates that developing countries can 

transrer technology and ic.pler:3nt projee;ts 
in less-developed co~ntries. Acquisition of 
technology :from developing countries tfOuld be 

advantageous to less-developed countries as 
assilailation would be easy. 

(d) The completion ot the projeot has given a lot 
o:f self-confidence to chemists and engineers 

~ o:f Ouba• 

(e) The success of the project also illustrates 
• 

the oap•tl:lty of Indian chemists and engineers 
to put up pharmaceutical plants tor manutacture 
ot bulk drugs. 

s. RECCMMENDATIOUS 

There is an immense scope for technical training, 
transfer of technolo;;or and technical oooperation among 
developing countries. In the first place, t~e scope 
of each phase of activity has to be adequately defined. 

For instance, technical training can be in the 
laboratory, pilot plant _or plant. It can be tor one 
or more products. The more advanced developing 
countries should only look tor technologies tor 
specifio product• or tor specific intermediates aa 
they would be having enough experience and expertise 
to implement the acquired technologies themselve1. 
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Acquisition of technologies for selected procluots 

and inte:mediates will not be very expensive, and 

aany institutions or companies would be willing to 
cooperate in such an activity as it involves llini ... 

el'Pencliture of tine anc1 1UU1-power on their part. 
Teobni.oal training for specifio products would be ti. 

easiest thing to arrange for provided the country 
seeking such help bas the necessary infrastructure 
to benefit by it. 

UNIDO would be doing an ilmnense s3rri.ce to the 

developing countries by participating in identifyi.ng 

specifio produots :tor eaoh developing country and 
lini ting the aoquisi ti on of technology by eaoh 
country. This would help a developing cowitry to 
deploy the minimm mmber of technical. persons with 
the specifio task of 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 
oan be encouraged. This will enable every coU.iltry to 
acquire e~ertise in narrow areas, which, later on, 
can be expanded to other products and formulations. 

Countries which nave a nucleus for ·;;be manufacture 
of basic drugs and formulations can be encouraged to 

acquire newer technologies gradually. Here, again, 
UNIDO, oan help each country by identifying teohnoloay 
tor a product or two aJl4 usisting the country by 
identitying a source tor the technology and, in 
de1erring oa1es, helping with money to acquire the 
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techliology. 

ilhen each country looks :tor :fewer technologies, 

it wocld be easier to select t~ best technology 

avai.lable :for the product. 

The •odular approach to a aultipurpose plant 
w!.11 be less expensive and more easy to i!!lpleaent1 

expansions taking place as and when desired. 

Col~orations between developing countries in 
technological fields should be encouraged. Coantries 

which can part with technology oan be identified. 
Charges :tor technology transfer can be find on the 

basis of tenas o:t transfer of technology, like 

deaonstration, training, etc. 

Countries "t.fhioh have already collaborated aast be 

encouraged to interact :further for m1tual benefit, by 

arranging for further acquisition of tech:lology, for 

further training of technical ;>erson.nel or ior 
arranging for visits .:>:f technic · .! experts, depending 
on the needs of developing country. 

S!lC would be willing to help UUIDC and through 

tbea other dev3loping countries in technology transfer, 

technology training in Sarabhai Rasearcb Centre and in 

visits of SBC techni.cal experts to other developing 
countries, whichever may be the area of cooperation 

desired. 
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ANNEXIJBB : A 

LIST OF EqUIPMEIPi 

SR.HO. I'l"BM PROCESS E~UL~~l.r CAPACITY llO. 

1. Jacket"ted glass-lined reactor with 
agitator 1000 l. 2 

2. G. L. Conlienser .\ sq. •• 2 

'· G. L. Receiver 600 l. 1 

'1. Jacketted s.s~ Reactor with agitator 1.000 i. '1 

5. s. s. Condenser '1 sq • •• .\ 

6. s. s. Receiver 600 le 2 

1. Jacltetted S. s. Reactor with agitator 600 1. .\ 

s. s. s. Condenser 3 sq. •• '1 

9. s. s. Receiver 500 1. 2 

10. Jacketted s.s. flat top reactor with 
agitator 6oo 1. ~ 

11. M.s.a.L. flat top reactor with agitator 600 1. 2 
,. __ ., _ 

12. Jacketted s.s. Concentration pan llith 
agitator 400 1. 1 

13. Jacketted s.s. Vacuum still pot w1 th 
agitator 200 1. 1 

11t. s. s. Condenser 1.5 •q·•· 1 

15. Jaoketted s. s. Receiver 200 1. 1 
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(ARNBJlJBB : A ..... Contd, ,, .. ) 

sa.uo. I'fEM 
C.AP.laCITY RO, 

----------------------------------------------~--~-----------
:16. 

17. 

18. 

19. 

21. 

25. 

26. 

27. 

28. 

29. 

30. 

12000 s. s. Basket oentri1uge 

10000 s. s. Basket centri:fuge 

K. s. a. L. Filter boX 

s. s. Jlil.ter box 

s. s. Sparkl.er :tilter 

S, s. Pressure l.ea:f :tilter 

Forced dra:f t cb:yer 

Forced draft dryer 

Forced dra:ft dry~r 

Forced dra:ft dryer 

V aouua shelf dryer vi th oondenser 

Water ring vacuum pumps 

High vacuua PUllP 

S, s. Cantrifugal pump 

M, S, R. L, Pump 

All glass reactor 

s. s. Pulveriser 

S, s. ~ecbanical sieve 
s. s. Resin col\lllJl 

s. s. Blen4er 
s. s. Vent. Condenser 
Dial type balance 

Mi8CellaneoU8 eqaipaent - lump 81111 

2 

:l 

600 1. 2· 

600 1. 1 

1 

1 

9'I trays 3 

.\0 trays 1 

30 trays 1 

10 trays 1 

1 

2 b.P• 

50 lba at '1 
25 "le 

50 lba at 2 
25 •• 

100 1. 2 

1 

1 

o.6 mo 
1.5 • hip 2 

1 

1.5 •q·•· 5 
To veip 
50 kg. 2 
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(~ : A •••••• Contd. ••• •• ) 

SR.Ito. 

1. 

ai. 

5. 

6. 

s. 
9. 

10. 

11. 

12. 

15. 

ITBM 

'lank :for storing hydrOcbloric aoicI, 
high density polythene 

M. s. Storage tank for aul:tur:lo aoid 

M. s. Storage tank :for causti<; soda 

M. s. Storage tank tor benzene 

M. s. Storage tank for toluene 

M. s. Storage tank :for acetone 

M. s. Storage tank :for ethanol 

M. s. Storage tank tor methanol 

M. s. Storage tank tor diesel 
• c. I. Subnersible puop tor solvent 

C. I. Pw:ip :for sulfuric 3Cid 

c. I. :?tmJ!l for caustic soda 

Polypropylene pucp for hydrochloric 
icid 

M. S. Vent condensers 

c. I. ?~ for diesel oil 

SERVICE EQUIPMElJT 

1 .• Steac genera~or to generate steao 
at 10 ata. 

Deaineralized water unit 

Soft water unit, dealkalizer 

CAPAClft RO. 

10000 1. 1 

10000 1.. 1. 

10000 1. 1 

10000 1. 1 

10000 1. 1 

10000 1. 1 

10000 1. 1 

10000 1. 1 

10000 1. 2 

5 

1 

1 

1 

1 sq.n. 5 

1 

500 kg/br.2 

'.} a'/hr. 1 

'.} m'/hr. 1. 
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(.ANREDrnE : A ••••••••• Contd. • •• • •• ) 

la. H.D.P. Storage tank !or l\.M. Water 

5. R.D.P. Storage ~ank for soft water 

6. S.. s. Pump for D. K. Water 

7. C. I. P1111p for soft water 

a. 

9. 

10~ 

11. 

12. 

15. 

1.6. 

17. 

18. 

19. 

Refrigeration unit for chilled 
water at SC 

Refrigeration unit :tor chilled brine 

Cooling tower 

C. I. Cooling water pump 

C. I. Chi lied water pmap 

C. I. Chilled brine PUDP 

Hot oil cir~:.i.lation unit 

Air compressor 

Blectrio substation 50 KVA 

Diesel generator 50 X.VA 

Incinerator 

Battery operated tork lift truck 

I I I 

CAPACITY NO. 

10000 i. 2 

10000 1. 2 

25 lpm at 
25 •• :1 

25 lp• at 
25 •• 1 

3() tr 2 

10 tr 1 

150 tr 1. 

1500 lpll 
at 25 •• 2 

500 lpm 
at 25 m. 2 

100 lpll 
at 25 a. 2 

r-r""'°"-"'°' TT I V't,IVV Joli,. 
oal/'hr. 1 

2 

1 

1 

1 

1 
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(ANl&XUiiB : A ......... ~ Contd •••••••• } 

1. a) Metk' sem.i.Dlicro balance 

b) Single pan Indian balance 
o) Rough balance (Avery. type) 

2. Melting point apparatus 

'· Laboratory drying oven (o-250°t.) 

"· Huttle :furnace 

5. Karl Fischer apparatus 

6. .,_'fractometer 

7. -peotro calorilleter 

s. T.L.c. equipaent 

9. V~u1m1 pump 

10. Heating mantles 

11. Hot plates 

12. pH Meter· 

13! UV - viewing oabinet 

Glass W!}!.9s and oth~_!-!Aboratorx Items : 

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

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

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

~. Conical flasks (25,50,100,250,500 & 
1000 cc) (Erlemieyer 
Iodometrio flask (250 ml,) 

1000 

llo. -
1 
1 
1 
1 

2 (one vao. 
oven} 

1 

1 

1 
1 

1 

1 

' ' 1 

1 

1 doz. each 
20 eaoh 

3 each 
10 eaoh 
2 doz. eaoh & 
1 doz. 
2 doz. each 
1 doz. 
1 doz. 
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(.ANNBXtJBE : A ••••••••• Contci ••••••••• ) 

5. Kjeldba1 distillatiun units (Kjeldhal 
flasks) 

Kjeldhal flasks 500 ~1. 
Kjeldhal flasks '.300 ml. 

6. Platinum oruoibles 
+ Tongs with .,t. tip 

7. Nickel crucibles 
8. lilioa (Vitreosol crucibles) 

9. Miscellaneous iteas (like stand, clallps, 
e1c.) 

Raund bl'ttom flask with Std. joints 
(B-24) (100, 250 a 500 ml.) 

11. a) Thermometer (Ordinary 0-250°C) 
b) Thermometer (Q.F. .o-250°C} 

12. Std. Glass joints, Adapters, 
Olassenheads, etc. 

13. Separating .funnel (50, 100, 750 & 500 oc) 
Ordinary fu..'lllels 

14. Weighing bottles 

15. Sintered glass cruci~les 
16. Filteration flasks (50, 100, 250, 500, 

1 11 t.) 

17. Glass condensers of var:l.omJ ty:>es 
Coiled type 

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

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

!!2· 

2 Uos. 
6 Nos. 

6 Nos. 

2 

2 

2 

1 doz. 

1 doz. each 
6 Mos. 
3 Mos. 

6 each 

1 doz. 

1 do~~ 

1 doz. 

6 each 
1 doz. 
1 doz. 
1 doz. eaoh 

1 doz. 
1 doz. eaob 
6 Nos. 
3 Hos. 



: ~1 : 

(ANNEXURE : A •••••••• Contd •••••• ) 

21. Test tubes ------ All sizes ••••••••• 

22. Desiccators ordinary 

Yao. 
2l. Specific gravity bottle & 

Pylmmieters 

Pyknomeurs 

2%. 100 Lit. .A11.-glass Asseably 

1.0 

I 25 
50 

!!_. 

2 doz. 

% 

2 

2 eaoh 

In:tormation aentioned hereunder has a1so been supplied. 

1. Operation and Maintenance instructions for equipment. 
2. Performance cUrYes of pUllps & Data available froa the 

mamdacturc. · 
3. Installation instructions. 
% • Maintenanoe and operation aam1al • 
5. Fire fighting and hazard handling arrangement. 
6. Location of an optimum numbor of sdety showers in the 

battery area. 
7. Hasardous areas to be ear-marked and iDstructie,,.QS for 

using suob. areas. 
8. Intormation regarding the :aode of anchoring each piece 

ot equipment to 'ile described and s:.-iown on the layout 
plan and details of the sup~orts end fixtures. 
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ANlEJ.:.:iR : B -
Operational Fon:iula :?art I u Part II and qua1ity Control 

Manual have been supplied. 

The following B GI'ugs are covered in Part I. 
1. Aspirin 

2. Miootinaaide 

'.}. Methyl salioylate 

"· Ketronidazole 

5. Procaine Hydrochloride 

6. Clof'ibrate 

7. Diphenylhydantoin & 

a. Lignocaine HydrOChloride. 

The following 7 drugs are covered in Part II. 

1. Indo!!letbaOi!l 

2. llalidixic acid 

3. Phenylbutazone 

4. Paracetamol 

5. Diazepam 
6. C~lordiazepoxi~o c~ 

1. Nikctbamidc. 

All the details regarding operations for all the 15 
drugs starting from the corresponding re.w materials are 

given in the aanuals. 

Quality Control Manual oontaina the specifications uf 
the finished products, local speoifications for raw materials 
and intermediates. Details :tor carrying out the quality 
control tests are also indicated therein. 
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{ANNE.XU:--£8 : B •••••••••Contd •••••••• ) 

Civil and Mechanical dravi.ngs nave been supplied. 

CIVIi. DRAtfilKTS : 

1. srrrP/UlTIDO/CIV/6 il.4 d3ted 1a.1.ao. 

2. SmP /UlfIDO/CIV /7 34 dc.ted 5.2.00. 

3. SEIP fillilDO/CIV /16 R1 dated 5.3.so. 
4. SHIP/Ul:TIDO/CIV/8 R3 dated 15.2.ao. 

5. smP/m«DO/CIV/9 R2 dated 25.2.00. 

MBCHAI«CAL DR.MfIKiS : 

6. SHIP /UNI.D0/01A/R6 dated 4. 3.80. 
1. smPfU?nno/oiB/B.6 dated 7.3.so. 
s. smP/UNID0/12/R1 dated 13.:s.ao. 

The above Civil & Mec!:anice.l drawings give details of 

site developBent, gutter layout, equipaent layout, etc. 
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(AlDBXURB : B • ••••• Contd. . ... ' ... ) 
Data Sheets have been suppUed. 

SB,NO, DATA. SH3A!:T I-IC. I~EI·i no. I~ DESCaIPTION 

1. tnnD0/1001-A/2/15-9-79 UU-J-1 1000 L SS Reaot"lr 

2. UNID0/1001-B/2/15-9-i9 Ull-4-1 1000 L SS Reactor 

'· UlU.D0/1001..C/2/15-9-79 mr-5-1 1000 L SS Reactor 

"· Ulf!D0/1001-D/2/15-9-79 un-6-1 1000 L SS Beaotor 

5. UNJ.J)0/1002-A/2/15-9-79 UN-7-1 6oo L SS Reactor 

6. UNID0/1002-Jl/2/15-9-79 UN-8-1 6oO L SS Reactor 

1. UNIJJ0/1002-c,/2/15/9/79 UN-9-1 600 L SS Reactor 

s. UNI:D0/1002.JJ/2/15-9-79 Uli-10-1 600 L SS Vessel 

9. UNIJJ0/1003-A/2/15-9-79 UN-1-'l 4 M2 SS Condenser 

10. Ul-llD0/100"3-B/2/15-9-79 Ull-~ 4 M2 SS Condenser 

1:L. UlUD0/100'!r-C/2/15-9-79 UN-'i-'l 4 ti- SS Condenser 

12. UIU.D0/100'}.:IJ/2/15-9-79 UN-5-'! Ji M2 SS Condenser 

1'.'h UNJD0/100~/2/15-9-79 Ul'-'6-'! 4 M2 SS Condenser 

1%. UlUD0/~004-A/2/15-9-79 UN-7-4 3 M2 SS Condenser 

15. UNI.D0/1004-B/2/15-9-79 UN-8-4 3 M2 SS Condenser 

16. ~~0/1004-C/2/15-9-79 UU-9-4 3 M2 SS Condenser 

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

·1s. UlUJJ0/1005-3/2/15-9-79 UN-9-5 500L ~s Receiver 

19. U~TID0/1006-A/2/15-9-79 UN-5-5 5~~ ~ ~~ ~=~~i~er 

20. UNID0/1006-Il/2-15-9-79 Ul~-5 600 L SS Receiver 

21. UlllD0/1006-t:J/2/15-9-79 UM-20-2 600 L SS Receiver 

22. UlllD0/1007-A/2/15-9-79 uu-11-1 6oo L !.fSRL Vessel 

23. UlnD0/1007-B/2/15-9-79 UN-12-1 600 L l.fSBL Vessel 

24. UHID0/1009-2/15-9-79 UN-13-1 500 L SS Pan 

25. UNI.D0/1.010-A/2/15-9-79 UN-15-1 SS Resin ColUllJl 

26. UNIJ)0/1010-B/2/15-9-79 UN-16-1 SS Resin Column 

27. UllID0/1011-A/2/15-9-79 UM-21-1 600 J.1 MSRL Filter 
box 

28. UNJ.D0/1011-B/2/15-9-79 UN-22-1 600 L MSRL Filter 
box 
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{.ANNEXCJE : B •••••• Contd. ...... ) 
SR..l'to. DATA SBEET HO. ITEM l~O. ITEM DE3CRIP'l'IOH 

29. UllID0/1012-2/15~9-79 mt-20-1 600 L SS Filter Box 

30. UlITD0/1013-2/15•9-79 m~-14 200 L JS Distillat-
.;,.- TT-.:..1.. 

-· 

31. UlfIDC/1014-2/15/9/79 Ull-24-:1. Pressure filter 

32. U1IlD0/1J!5-2/15-9-79 UIT-23-:I. SS KBC Filter 

33. UlllD0/101.6-2/15-9-79 UN-30 Vacuum Dryer 

34. UHiil0/1017-A-2/15-9-79 Ull-25 30 H2- Tray Deyer 

35. UNID0/1<>.t.7-B-2/15-9-79 Ull-26 30 M2 Tray Dryer 

UNID0/1017-C-2/15-9-79 
I) 

36. Ul-l-27 :SO M.. Tray Dryer 

37. UlllD0/1018-2/15-9-79 UN-28 :1.5 ~ Tray Dryer 

39. UNID0/1019-2/15-9-79 UH-29 10 Ml Tray Dryer 

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

40. Ul!ID0/1021-2/15-9-79 UN•19-1 1000 11111 fJ SS 
Centrituge. 

41. U?JID0/1022-A/2/15-9-79 UN-17-1 1200 DD - SS 
Centrifuge. 

42. UNID0/1022-B/2/15-9-79 UN-18-1 1200 ma fJ SS 
Centrifuge. 

43. UMID0/1023-2/15-9-79 Ul·l-43 100 L Glass Reaction 
Unit. 

44. UlrID0/1024/A/2/15-9-79 UN-1-1 1000 L GL Reactor 

45. U~J.D0/1024/B/2/15-9-79 UM-2-1 1000 L GL Reactor 

46. UlllD0/1025/2/15-9-79 U:tt-2-4 4.0 M2 GL Condenser 

47. UMID0/10?.Gi2/15•9-79 UU-~-5 ~"'1 ,., ~. ~_.,.,..,..i""'~r 

48. UJ:rID0/1027/A/2/21.9.79 Ull-35-1 SS Centrifugal Pump 

49. Ulf!D0/1027/B/2/21.9.79 UU-36-1 SS Centrifugal Pump 

50. UllID0/1027 /C /2/21. 9. 79 UU-37-1 SS Centrifugal Pump 

51. UtIID0/1~7/D/2/21.9.79 UH-38-1 SS Centrifugal Pump 

52. Ulf!D0/1':Y28/A/?. 121.9.79 UH-39-1 MSRL CentrifUgal 
Pump. 

5'.5. ura.oo/102s/B/2/21.9. 79 UN-lJ0-1 MSRL Centri:tugal 
Pump. 

54. UNJ.D0/1':129/A/2/2%.9.79 UN-31-1 Water Ring Vacuu:n 
Pump. 

55. U}f!D0/1029/B/2/24.9.79 Ull-32-1 Water Ring Vacuum 
Pump. 
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{Annexure : .a •••••••••Contd. ......... ) 
SR.NO. DATA. SSRET IIO. ITEM no. ITE14DESCRIPTION 

56. Ulf!uC/1029-Ci2/24.9.79 un-:n-1 ff ater Ri~~ Vaa~UJ!l Pump 

57. UlrIU0/1029~/2/24~9.79 IDJ-34-1 Water Ring Vaouua Pmap 

5s. UlITIJ0/10';0/2/24. 9. 79 UU-14-4 filgh VacuW'il pillp 

59. UNID0/1031/2/24.9.79 Ul!-41-1 SS Pulveriser 

60. UNID0/1032/2/3.11.79 tm-42-1 SS Mechanical Sieve 

61. UlITD0/1033/2/3.11.79 Gear Boxes 

62. UNID0/1051/2/5.10.79 ID.J-51 Boiler 

63. UNI.D0/1052/2/24.9.79 ID·J-55 Water Chilling Plant 

64. UlfID0/1053/2/24.9.79 UlI-54 Brine Chilling Plant 

65. UNI.D0/1054/2/21.9.79 UN-56 Cooling Tower 

66. utf!D0/1055/A/2/21.9.79 UN-56-5 Cooling Tower Pump 

67. ut.U.D0/1055/B/2/21.9.79 UN-56-7 Cooling Tower Pump 

68. Ul:l!D0/105f-A/2/21.9.79 UN-57 Air Cmpressor 

69. UliID0/1056-B/2/21.9.79 UN-60 Air Corilpressor 

70. UNID0/1057/2/24.9.79 m~-59 Hpt Oil Unit 

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

72. UlU.D0/1059/2/21.9.79 ID·T-53 Water So•ning Plant 

73. UlJID0/1060/2/2.11. 79 ------ FlaJUproo:f InducUW;. 
Motor 

74. UHID0/1061/2/~.11. 7} ----- T .E. F. c. •'iotors 

75. UlT!D0/1062/2/1.11. 79 
... ____ 

Variable speed 14otor 

76. UlJID0/1063/2/3.11.79 ----- Furnace Cil Specifi-
cations. 

77. UIITD0/106~/2/3.11.79 ------ Raw Water Specificatiom 

78. UllID0/1065/2/3.11.79 ------ DM/Soft Water Specifi-
cations 

79. UlJID0/1066/2/11.1.so ----- Electrical Motors 
8(l, Ul!ID0/1201/24-12-79 Ul.f-17-lt 600 L Receiver 
81. ~lID0/1202/24-12-79 UlI-18-4 600 L Receiver 
82. UMID0/1203/24-12-79 UN-19-'! 600 L Receiver 
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(Annexure ; B - ••••••••••••• Contd. ..•.•...• ) 
SR.HO. DATA SEB3T no. ITEH no. ITEM DESCJIPTIOH -
SJ. UlITD0/1204/15-9-79 UH-20-2 6vO L 53 Ja~atte~ 

Receiver 

84. Ul«D0/1205/15-9-79 Ull-21-2 6oO L Y.aSRL Receiver 

85. UllID0/1206/15-9-79 Ull-22-2 600 L MSRL Receiver 

86. UlITD0/1207 /1-1-80 UM-J0-7 Rot Water circulation 
pump 

87. UtilD0/1208/1-1-80 UU-46-1 Day Storage tank or 
methanol 

ss. UlllD0/1209/1-1-80 UN-46-2 Day Storage tank tor 
acetone 

89. UluD0/1210/1-1-80 UN-46-J Day Storage tank tor 
ethanol 

90. UNID0/1211/1-1-so UN-46-4 Day Storage tank for 
benzene 

91. UNID0/1212/1-1-80 UH-46-5 Day Storage tank tor 
acetic anhydride 

92. mrroo/1213/1-1-so UN-46-6 Day Storage tank tor 
acetic acid. 

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

94. lJNIDOf1215/1-1-SO uM-47-1 underground main storage 
tank for methanol 

95. U~lID0/1216/1-1-80 UlT-47-2 U.ru&ergrou.nd !Dain storage 
tank tor acetone 

96. UllID0/1217 /1-1-80 Ull-47-3 Undergroumi oain storage 
tank for ethanol 

97. UUID0/1218/1-1-80 ull-47-4 Un~erground aain storage 
tank for benzene 

98. UNID0/1219/-1-1-60 Ull-47-5 Haln Storage tank tor 
Acetic anhydride 

99. UNID0/1220/1-1-80 IDT-47-6 I'1ain storage tank tor 
Acetic acid 

100. UUID0/1221/1-1-80 UN-47-7 Main Storage tank tor 
Hydrochloric acid 
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(Ann.exure : :S • .-••••••• ·.-. Cont~. • •••••••• ) 

sa..1-10. DATA SBE3T 1-lC. ITEl-i nc. IT1~ D~CR!:O~Oll -
101. UNID0/1222/1-1-00 IDJ-48 .. 1.-1 Transrer pump for methanol 

102 UNID0/1223/1-1-80 Uil-40-i.2-i Traisf er pump :tor acetone 

103 UNID0/1224/1-1-80 m1-liS•J-1 Trensf er pump fo1· ethanol 
104 UillD0/1225/1-1-80 IDI-48-4-1 Trans:rer pucp tor benzene 

105 UlnD0/1226/1-1-ao Ull-'18-5-1 Trruisf er pump for acetio 
anhydride 

106 UHID0/1227/1-1...SO Ull-48-6-1 Transfer pl.d:lp tor aoetio 
acid. 

107 UlilD0/1228/1-1-80 Ul-l-'18-7-1 Transfer pUllp for hydro-
chloric acid. 

108 Ul-IID0/1229/2-1-80 UN-51-6 Inte.rmediate oil tank 

109 UNID0/1230/2-1-SO Ul~-51-7 Main oil storage tank 

110 UNID0/1231/2-1-SO Ull-51-8 Pump for fUrnace oil 

111 UNID0/1232/2-1-80 Ull-51-10 ChillDey 

112 Ul.UD0/1233/2-1-80 UN-51-12 Water aeter 

113 Ul.ffi> 0 /12 34/2-1-80 \JN-51-20 Condensate holding tank 

114 UNID0/1235/2-1-60 UN-51-22 Condensate transfer pump 

115 UUID0/1236/2-1-80 IDJ-51-24 Feed wnt~r puap (stenlby) 

116 UHID0/1237/3-1-80 Ull-52-1 Raw Weter storage tank 

117 tnJID0/1238/3-1-00 Ull-52-2 Pump for ra11 11ater (2 Mos.) 

118 UNID0/1239/3-1-80 UU-52-3 Raw water feed pump for DM 
plant 

119 UNID0/1240/3-1-80 UN-52-10 ~"le.tor aeter 

120 UNID0/1241/3-1·-00 UlT-52-15 DM Water tank 

121 UllIDO /1242/3-1-80 UU-52-16 Intermediate DI-1 Water tank 

122 UllID0/1243/3-1-80 UN-52-17 DM Water pump 

123 UJ.lID0/1244/J-1-SO Ull-52-19 Intermediate raw water tank 

124 UlllD0/1245/4-1-80 Ull-53-1 Raw Water feed pump to 
water softening plant. 

125 u•noo/1246/4-1-BG UU-53-9 Water meter. 

• 
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{Annexure : B ••••••••••••Contd. ......... ) 
s.a.11c. DATA S3EET uo. ITEK NO. ITEl.f IESC3.IP'l'I OH 

126 UNJ:iJ0/1247/4-1-90 UN-5J-10 So:ft water ta.9* 

127 Ul::CD0/12%8/4-1-80 UH-53-11 Raw 11ater tank 

128 mrrno /1249/4.-1-80 Ull-5J-13 Undergrounc! raw water 
storage tank 

129 UNID0/1250/4-1-80 Ull-53-14 So:rt ttater pump 
13() UllID0/1251/5-1-80 Ull-5"-12 Pump :for brine oirou-

la ti on 
131 utllD0/1252/5-1-80 Ull-5"-14 Brine tank 

132 UlnD0/1253/5-1-so Ull-5"-15 Kake up brine tank 

133 UHfi>0/125"/5•1-80 UN-55-12 ?Ullp :for chilled water 
circulation 

13" UlnD0/1255/5-1-BQ IDI-55-14 Chilled water tank 
135 UNID0/1256/5-1-80 Ull-59-2 Inter11edi.ate :furnace 

oil storage tank 
136 UHI.D0/1257/5-1-80 mi-59-7 Pump ::or thel"l!lic fluid 

circulation 
137 UNID0/1258-A/18-12-79 --- Hot i!lSulation indoor 

138 UNID0/1258-8/18-12-79 --- Hot insulation outdoor 

139 ~NID0/1258-C/18-12-79 -- Cold insulation 
140 UllID0/1258-D/13-12-79 ------- Cold a cold C>.ml hot 

insulation indoor. 
141 mrrno /125s~/1a-12-19 --..... -- General spocification 

for insul11t.ion 
142 UNl~0/1259/18-12-79 ------ Glo~e valve 
143 UUID0/126o/1B-12-79 ------- Gate valve 
144 UlTID0/1261/1B-12-79 ------- lieedle valve 
145 UlIID0/1262/18-12-79 ----- Aud~o plug valve 
146 UlJID0/1263/18-12-79 -------- CI 11on-return valve 
147 UlJID0/1264/18-12-79 ------- Glass lined valve 
1%8 UHID0/1265/18-12-79 ------ Ball valve 
149 UlJI~0/1266/18-12-79 -----~ ..... c.1. gate valve 
150 mn:oo/1267 /18-12-19 --- Rub~erlined diaphrag11 

valve 
151 UUI.iJ0/1268/18-12-79 -~..._,- Vaoum guage 
152 Ul<JID0/1269/18-12-79 .._ .. _. .. .,_ Pressure guage 
153 UUI00/1270/10-1-80 uu_,3-16 Water aeter 
15.la UHID0/1271/11-1-80 ------- Electrioal Motors. 
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Alil!&XtLE c.1 : LIS'r o~ TEC21IICJ.L CA~ALCC-tra Ci D&..JilliS 

A• CAT.ALOGUB. 

Sr;llo. ~ .2:tt• 
1. Instruc~ion Jll&Dllal for Rotary Oil saalec! 

vane type high YBCu1111 pump - 418shni:val 1 No. 
2. Wo.rk:i.ng and aaintename &a!lllal :ror DP 

Micro Pulveriser 1 Hoa 

3. Operation llaintenance instruction 118DUal 
o:r otater-ring vaoUUll pumps J.B. Savant 
8ngg. 1 llo• 

-
4. Maintenance overhaul instruction for 

~ottom-Driven top discharge centri1uge 1 Mo4 
5. I.~.E.C. Steaa Boiler instruction •am•al 1 No. 
6. Frick installation, operation service 

instruction tor heavy duty industrial. 
oom:pre3sor 1 No. 

7. Frick, service parts list 2 oylin:.er 
size - 6" x 6" tt: 7"· x 7" 1 No. + 1 Ho. 

a. Operator• s I:lalr.lal spare parts catalogue 
i{flosla Air Coapressor 1 No. 

9. Installation operation an~ ~ainte:1£J10e 
instruction for pc1'1llat0tror-l>ah2.r!,lur Cool
ing 'lower 

10. Haohine - canuel for glass lined 
equipcents 

11. ~erating maintenance instruction manual 
for vrater softening Il.f Plant 

12. General details of "Akay" Chemical pump 
13. Operation instruction manual for ~ot oil 

circulating unit-interest model 'IUE-126 
1lt. Leaflet of • 3eacon' centrifugal pump type 

- 'L' 
15. Catalogue on glaas fittings 

1 llo. 

1 No. 

1 Ho. 
1 set 

1 No. 

1 No. 
1 Ho. 
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(Annexure : c.1. •••••••••••• Contd •••••••• ) 

B. DaAWilliS. 

Sr,Ho. 

1. 

2. 

5. 

6. 

a. 

9. 
10. 

11. 

12. 

13. 

15. 

16. 

17. 

I I I 

!1!!! i°t'Ie 

GL. heat excilaper shell tube type 
Capacity - A M 78-GL-3857-00/":sic 
Agitator st~:fing ~ox for shaft 
dia 90 t£ 98 GL-406 Rev - 1 

Glasslined receiver 
C~aoity - 500 ltr, 80-SM-41.\0/"31 B 

Glass lined reaction vessel 
Capacity - 100 ltr, 
:flanged type 

Flowdiagr- tor veter 
so:fteQing plant 

:?lowdiagr• for water 
de•ineralising plant 

100 ltr, glass assembly rith 
tubular structure 
Details of service oonnectioft 
boiler type ml/10x10.5 kg/oa 
1000 x 500 30-To centrifuge 
Line diagram for 'i'CE-126 
Tbermio :!luid heater 
Ther1:1ic fluid heatcr~lectri.c 
model TCE-126 
Isometric piping layout for 
D.M. Plant 
Isometric view ior ~ater 
softening plant 

Founeation details for w&tcr 
decineralising plant 
Stea11 heated 96 tray dryer 
for 100°c temp. 

General arrangocent drg. 
DP Hicro Uo, 1 
P & I ~iagram for 10 TR 
brine cbi.lling plant 

I 

TC /FD /'FS/101fR, 

'l'C/FD/DH/102/S.., 

l.Jil 
(Silica vare (P)Ltd) 

a1-02-275 
1200-001 

're/P/i'M/106 

TC/P /FS/105 

TC /F /Dfll./ 104 

GPL/101/141 

c-2605 
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Sr,ilo, 

18. 

19. 

20. 

21. 

26. 
21. 
28. 

29. 
30. 

31. 
32. 
33. 

I tea 

P &: I Diagrm :ror 6o TR 
water chilling plant 
Plant Room layout refrigeration 
plant 
Refrigeration pipes a pipe 
fittings 
Distillation unit 
Sarabbai m/c. 
SVD - 12 

S .s. Nu:tcbe filter 
s.s. jucketed Imc filter 
Breather valve 
(Mu.ltiteoh services) 
Glass-lined piping layout 
Equipment layout grid 1 to 5 
Equipmnt layout grid 5 a 9 
Utility-flOtt she~t 
Flow sheet - chilled and brine 
chilling plant 
Process fiow sheet 
Rycade electrical 
Vacuu;.i trap 

.2.U· 

C-2W3 

StiEil-~ DS-1-llev 
SlaCH-Ai_-4546/ A 
SI-EH-Ai_-4547-Rev-1 
SK.:H-Ai_-4542-Rev-2 

Nil 
SHIP/uNJ.D0/53/B.ev-2 
SHIP/uNIDO/OiA/rev-6 
S:aIP /milD0/013/Rev-6 
SKIP/uNID0/04./Rev-2 

Srf!P/UNID0/11/Blav-1 
SHIP /Ulll.D0/05/Rev-3 
8009-7 

Reoeived : Sd/-
( Juaquin Orue) 
Proy. Ina. 
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DAM : 7-1-86 

JOillT F.EPCRT OU -.IllSTALLATIOUS AllD TESTIUG OF 

MULTIPURPOSE PHA™ACEUTICAL PILOT PLAllT 

Completed Civil/Mechanica1/Electrical installations of 

all process and utilities plant's Equipments. 

1. Ste• 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. 

4 • sc>:rt and D.I1. water plants tested and commissioned in 

Dec - 85. 

5. Hot oil unit tested mechanically and electrically in 

Jan - 86. 
6. Vaouum pumps test~d and COl:lllissioned in Dec - 85. 

7. Circulation pW!lps of brine and chilling plants tested 

compressor ootoro tested. 

s. Tray dryers tested with steam. 

9. All rcactor1 s/condcnsor1 s coil/jacket tested with water 

10 • All motors of eqUipcents run on no•loaC! :Z~:::- trial• 

11. Service tank yard a."ld transfer pucps inotallation over. 

For SBC (I.mlia) 

Sd/-
Mr. s. D. Maharaj 

(Chief Eng. Projects) 

For Emp. Farcaceutica 

" 8 de Marzo"' 

Habana (Cuba) 

Sd/
Joaquin Orue 
(Proy. Eng.) 
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ANNEX.URE : C,2 

1, 

SUMl.f.AR"i CF YI3L!JS G3TAIH3D IN 8lPBRIMEN'l'.AL 

ASPIRIN --- . • 

PIL\>T PLJJ.lT - -
(3 Batches) (iiecycling ot mother liquor) 

Main Raw Material • • Salicylic acid 

Yield . • 

Yield of 
theory 

B0,18~ 

Actual yield 
~ ot reported yield 

in docket 

Recove1:x (as per dor.ket) : 

Salicylic acid 

Remarks : 

Guaranteed yield 
~ of reported yield 

in docket 

denor~d vota:Lned 

Recovery of Salicylic acid has not been considered 
while computing the yield of Aspirin. 
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2. DIPSHYL RYI>Al~CIN 

Kain Raw I(ater:! al 

Benzil 

Batch No. 
Actual yield Guaranteed yield 

Yield " of Rep. yield " ot Rep. yield 
(Theory) in docket in docket 

1 

2 

71.0" 

71.0" 

91.7;, 



(AnnelDlre : C.2. •••••••••••••Contd ••••••••• ) 

3. DIAZEPAM 

Main Rav Material : l'l:AB 

Step and 
Batch Ho. Product 

S"tel! I : 
Batch 1 IEAB 

Batch 2 !CAB 

&tee II • • 
Batch 1 KCCAB 

Batch 2 KCCAB 

Ste2 III • • 
Batch 1. Crude 

Diazepem 

Batch 2 Crude 
Diazepam 

Yie:' "1 
(Theory} 

7i6.~ 
KCCAB) 

16.2" 
MCCAB) 

rc·~ rude 
D iazepaa) 

92.0" 
(Crude 

Diazepam) 

11.0" Pure 
Diaze.-.am) 

71.s" Pure 
Diazepam) 

Actt·,el aecovery (u per docke~) 
yield 

" o:f Rep. Reported Obtained 
yield in 
docket 

99.~ :aenzene 66" 65" 

100.0" 

89.4" 

86.5" 

94.5" .Alcohol 78.5" 78~5" 

95.~ 

Y.{El.D OF DIAZE?.AM ON BASIS OF STA..'llTING at .. l-F MATERIAL MCA2 

Actual Yield Guaranteed Yield 
P.atoh Product Yield " of Rep. " o:f Rep. yield 

Ho. (Theory) yield in in docket 
docket 

1. .CAB 47.'JI, 94.6" 90.0" 

2. >EAB %7.'JI, 95.'JI, 90.0" 

Rearkt • Recovery of alcohol (50") originally not planned. • 
It has been reused in subsequent batches. 
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.\ • P ABACRTAMOL 

Main Raw Material 

Yield : 

Yield 
of 

theory 

75.21' 

: p~Allinophenol 

.Ao tua1 yield 
; of reported yield 

in docket 

Guaranteed yield 
~ of reported yield 

in docket 

90.0" 

I I I 
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5 • LIGNOOAI12 HYDROOffi,ORIDE 

Main Raw Materiel 

Yield : 

: ~-Xylidine 

Step Product Yield (Theory) 

I a-Xylidine 86.o" {Intermediate - I) 

II Intermediate I 90.0" (Lignocai:ie 
base) 

III Lignocaine 84.5" (Lignocaine 
base ma) 

Recovery as per docket 

Reported 

Benzene 75.0" 
Rparks : 

By-product Acetone. 
Licnocaine :ac1 

Main 
Raw 

Material 

J!-Xylidine 

Yield 
(Theory) 

Actual yiel.a 
" of Rep. yield 

in C:.oc!tet 

Actual yield 
" of Rep. yield 

in docket 

100.0" 

93.7;, 

s5.o;; 

Obtained 

12.0" 

lrllaran~ee~ yield 
'fo of Rep. yield 

in docket 

85.0" 
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Main Raw l.faterial . • 

Yield : 

: 39 : 

Contd •••••••••••• ) 

Salicylic acid 

Yield 
(Theory) 

Actual yield Guaranteed yield 
" o:t Rep. yield in " of reported yield 

docket in docket 

95.0" 90.0" 

Recovery (as per docket) 

Renorted Ob":tained 

Salicylic acid 15.0" 

Remarks : 

Recovery of salicylic acid is not calculc..i;~ ... .Zo.o.· ~ ..... °Y"-..;"-u. 

of Methyl salicylate. 

By-product - Methanol. 

t 
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7. NICOTINAMIIE : 

Main Raw Materil\-1 • • J-Cyano!Jyridine • 

Yield : 

Batch Mo. S.tarting Yield of Actual yield 
material theory " o-t Reported 

yield in 
dockets. 

1 3...Cyano-
pyridine 61.07' 9J.75" 

2. J-Cyano-
pyridine 62.°" 93.0" 

Recovery as per docket 

Resin 1~402 is recycled. 

Guaranteed 
yield (Final 
prodUct) in 

dockets. 

90.°" 

90.0" 
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8. lllCKETEAMIDE 

Main Raw Material 

Yield : 

Batch Starting 
Ho. material 

1. Hicotinic 
acid 

Nicotinic 
acid 

• • Hicotinic acid • 

Yield Actual yield Guaranteed 
ot " ot reported yield (r'inal 

theory yield in dockelB product) in 
dockets 

85.0" 

11.o; 85.0" 

Recovery las per do~) : 

Thionyl chloride 

Toluene 

Renorted 

68.75% 

83'6 

Obtaine_~ 

98" 

100'6 



: 42 : 

(Anne:xure : C.2. ••••••••••Contd ••••••••• ) 

9. CLOF·IBRATB 

Main Raw Materiel·: 1. J!-Chlor<>iihenol 
2. C"lo:ti "ilric ecid. 

Yield : 

Step Starting 
&: Material 

Batch No. · · 

Step I : 

.. -· .. ;,." -

Yield. 
ot 

Theory 
~ .. . 

Batch 1 J!-Chlorophenol · · · 59 .5" 
( Clo:fibric acid) 

Batch 2 .o.-Chlorophenol 5~5". . 
(Clotibric acid) 

Step II : 

Batch 1 Clofibric acid 88.5" 
(Clo:fibrate) 

Batch 2 Clo:fibric acid 88•5" 
(Clofibrate) 

Recove!:I 'as eer docket} • • 
Ste:e I : Re:eorted 
Batch 1 Acetone 33" 
Batch 2 CIEl'.S 47" 
Stee II • • 
Batch 1 Toluene 85" 
Batch 2 Toluene 85% 
Remary • • 

Actual Yield 
" o:t Reported yield 

in dockets 

100J' 

100" 

Obtained 

100" I aoth 
100" batches 

10°" 
100" 

Recovered acetone is to oe used in two subsequent batches as per 
docket. (Recovered alcohol is by-product). 
YIEID OB BASIS OF J?iCBLORoPBEHOL 

Batch 
No. 

1. 

2 

Starting 
Material 

Yield Litual field GUaranteect yield 
ot " ot Rev. yield (Final Product) 
theo~ in dockets in dockets 

,2-Chlorophenol 52.~ 

,2..Chlorophenol 52.6" 
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10 • Pa<X:AIW HYDR.OC~P..IDE - -

Main Raw Material 

Yield : 

Step 

I 

II 

Starting 
Material. 

Benzocaine 

Crude Pro
caine 001 

. • Benzocaine 

Yield of 
theory 6. (Procaine 
1£1 crude) 

76'f. (Pu.1"9 
Procaine IE 1) 

Becove!:l {as 2er docket} • . 
Re2orted 

Step I ilEAE 44.6'f. 
·l.1oluene 807' 

• Step II l'1ixed alcohol 74.0" 

Starting Yield Of 
aatcrial t~e~r/ 

Benzocaine 51. 7" 

Actual yield 
" Of Rep. yield 

in docltets 

Actual Yield " of 
Reported yield in dock-

ets 

101." 

Obtained 

44.6" 

80" 
98.°" 

Guaranteed yield 
(Final Product) 
in dockets 
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11. CHL03DIIGEPcnI!E 

Kain Ra11 l·!aterie.l : CA3 

Yield : 

Yield o:f Step and S.tariing Actual yield 
Batch Ho. Material t!?.eory " ot reported yield 

stee I : 
B.No. 1 

B.Ho. 2 

Ste:e II . . 
B.Ho. 1 

B.:tfo. 2 

Stee III 
B.No. 1 

s.uo ... 2 

Step IV : 

B.No. ! 

B.Ho. 2 

. 
• 

CAB 

CAB 

Intermediate I 

Intermediate I 

Interillediate II 

Inter.nediate II 

:-:~.'t-~l'!ll-?•H.ate III 

:.ni.er.l!cdiate III 

95.0" 
(Inte:r11edi.ate I) 

95.°" 
(Intermediate I) 

65.7" 
{IntermecliatEJ 

ll) 

65·7" 
(Intemediate 

II) 

78.0" 
(Intc'ftlediate 

Ill) 

1a.o" 
(I ntor.::icd:a.a te 

!!I) 

------- .. - - --····- -· ---- . 

in dockets 

1°°" 
1°°" 
96" 

96" 

96.o" 

96.o" 

84.0" 

84.0" 

Rccoverx e.s _per docket Reported Obtained 

Step Ill B,.lfo. 1&2 Chloroform 61" 70,; 
S tap IV B .Mo• 1&2 Methanol 69" 95" 
Remarks : 10" Extra chloroform recovery has been suggested. 

Recovery ot acetone has been avoided. 
CHLOBDIA~?J>OXIDE nEID OH BASIS o~, CAB 

Starting 
material 

CAB 

Yield of Actual yield Guaranteed yield ReCovery as per 
theory " ot Rep. ('inal product) docket 

yield in in dockets Rep. Obtained 
dockets 

8~ Ethanol 
70'1> 

I 
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12. NALIDIXIC A.CID 

Kain ilav Y-atcrial 

Yield : 

. . 2-Amino-6-2ethyl pyridine 

. ,; 
Actual yield Sten end 

BatCh Ho. 
~s~ti~g 
Haie;."i al 

:·_Yield-~ 
· ... - theory .· ·. ·" of 3ep. yield in 

.. -~"'· · dockets 

Step I 

B.Ho. 1. 

B.llo. 2 

Step II : 

B.No. 1 

Ste2.IJ! : 

B.:tlo. 2 

Step I..! : 
B.Ho .. 1 

2-Di.no-6-aethyl
pyridine 

2-Amino-6-aethyl-

Interme<tlate I 

Intermediate I 

Intermediate II 

Inte:..'"!lcdiate? II 

Crude ilali~irio 
acid (Int. III) 

Cru.-..:la Hct.~i<ii.;ci.c 
ac:!..~ \In;; .. I II) 

• -86. '" 
{lnte:medi-ate I) 

{~~t'~ate I) 

... . ~-. ' .. 
··:. 73~~. 

{Int~dia'te II) 
-- 73 •• 

(Interii!dii&te I I) 

. . 50.0;. ~---·· . 
(In~rmediate Ill) 

...,_ ·:< 50.°" 
(Interoedi~te·ZII) .. 

91.o;, 
{Halidixi.c acid) 

91.0~ 
{Halidixic acid) 

, ' aeCOVC!l,\aS 2er ~OCk3tJ • ileQOrted • 
S.tep II,. !3~1-b.::. :>1 phenyl oxide 87" 

B.No .. 2 Pet. ether SJ" 
Step III. !3.Ho • .II ;.)!~ 50~ -B.Ho. 2 JM? = Step IV B.NO. 1 Acetic acid 

B.No. 2 Acetic acid 78" 

100" 

. 
fJ .JI" 

Obtained 

s2.6;, 
~7" 
5°" 74" 
74" 

Remarks : Xylene is recovered ~ ot theory which was not planned 
as per docket. 

IlEID OF HALIDillC ACID OH BASlS OF 2-.AMIU0-6-METHYL PYRIDIHE 

Ba'E<ih M81n Kaw field ot·· ACtu81 j{eid GUaranteed Yield 
No. Material theory· " ot Rep. yiold " of Rep. yield 

1. 2-Amino-6--cethyl 
pyrifine 29" 

2. 2-Al!lino-6-octhy'l 
pyridine 29" 

in docket in docket 

85.7" 

82.~ 
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13. M6'l':t0IU:P._AZC~ 

!!!!n ~..,. Hetc~ 

~!! '! 

. . 2-Hethyl-5-Mitroi.aidazole. 

Product 
1-ia::n Rav 
material 

Yield Of 
tt:eory 

Actual yield 
~ of reported yield 

in docket 

Step I : 2-Methyl-5-ni tro-
\Crude imidazole 
Metroni-
dazole) 

Sten II Crude Metroni-
\Pure == dazole 
r~etroni-
d.s.z3le) 

~aove;y (as per docket) 

~-Mathyl-5-nitroinidazole 

Fo:o.uic ~cid 

Ethanol 

Reported 

10.~ 

''" 70.• 

Obtained 

19.0" 
70.0" 
70.0" 

~.-!su : Recovered 2-Methyl-5-ni troimidazole is considered 

for the yield calculations. 

Mein raw 
Product Material 

Metro- 2-Me-5-NOg
!li:x~::o !e imidazole 

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

in dockets in dockets 

1~ 85" 
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14. PBENYLBUTAZClE 

Main Rav 1·1at~z:!A! 

Yield : 

: nydrazobenze~e 

Product Main Raw 
Mete rial 

Yield of 
theory 

Actual yield 
~ reported yield in 

dockets 

Step ~ : 
Crude phenyl Hydrazobenzene 68.57~ 
-outezone (Crude Phenul-

100~ 

STEP II : 

Purification Crude Pilenyl
'buta?.'one 

Recovexy (ea ner doc~et) 

MCE 

Yield 
Product Main ralf of 

material theory 

Phenyl- Hydrazo- 54.8~ 
butazone benzene 

butazone) 

3.ep·Jrted 

57.8% 
62. n?'-

Obtained 

58.0" 
60,0% 

Actual yield 
~ of re;:?.yiald 

Guaranteed yield 
~ of rep. yield 

in dockets in dockets 

97.5~ 95.0~ 
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15 • IND<lmTZACIH 

Main Raw Material 

Yield : 

• . ,J!-Anisidi.ne 

Product Main Raw 
Material 

Actual yield 
Yield of " ot rep. yield 

Step I : 

NA.PH 

Step II : 

Crude Indo
methacin 

fil.ep III S 

Pure lndo-
1:1ethacin 

J?,-Anisidine 

NAPH 

Crude Indo
methacin 

Recovery ~ per docke~) 

Toluene 

Et:.lylacetate 

theory in dockets. 

43 .o" (crude 
Indomethacin) 

91. '" (Pure 
IndOI!lethacin) 

Renorted .. ._....... .... ._.---~ .. 

76'!> 
71% 

98.~ 

100~ 

YIEID OF Il!DCHET?.ACIN ON BASIS OF p-.AtlISIDIHE 

Main Yield 
Product raw of 

material theory 

IDdo- J!-Anisi• 
aetha- Cline 28.6" 
cin 

Actual yield 
" ot rep. yield 

in docket 

90.0" 

Guaranteed yield 
" ot rep. yield 

in dockets. 
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. 

SCl-IB TYPIC'll. :3D1~WS J~1B GIWH 3E~ctf ~~! ~-;:r:trTT. 

1.. ASPIRIN : 

3 Batches :rona a set• (Mo-~er liquor f roa batch 1 is recycled 
in -:iatch 2 and frO• 2 in batch 3) • 

Main Raw Material Batch No. 1 Batch Ho, 2 

Salicylic acid 125..;o kg. 112,5 kg, 

Acetic anhydride 129.0 kg. 108,5 kg. 

Acetic acid 221.0 kg, 

Cone. Sulphm1.o add o.s kg. 

Mother liquor - 2o6,5 kg, 
(Previous batch) 

Acetic acid 45.0 kg. 45,0 kg. 
(Washings) 

fiELD FOR A SE'l' OF ] BA'l'CiiE§ : 

Reported Yield 
(Final prOduct) 

Obtained Yield 

Theo
re ti- . 
cal 
yield 

456.5 
kg. 

(Total) 

" Of Weight theory Weight 

so.1s" J46.o 
kg, 

" of re
port 
\as p..::.& 
docket) 

Batch No, l 

112.5 kg. 

108.5 kg. 

-
206,5 kg. 

45,0 kg. 

Guaranteed Yield 
(as per docket) 

Weigil:t " 

327.0 
kg. 

--···-----------------------------------------------------
RECOVERY 

Salic1'11c aoid 

Acetic acid 
RBMABKS : 

• • 

• • 

22.0 kg, (6.o" againet 6,4" as per) 
docket 

19·'" ae a bnroduct (as per docket) 

Recovery of ealic1'11o acid hu not been ooneidered while 

OOllpUting yield Of Aspirin. 
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-· 6n 0 Tr--- • ~6· 

~"I3LDS : ____ ,. __ 

Theo re- Rer>orted yield Obtained yield 
~uaranteed Yieid 

tica1 
(Final product) (as per docket) 

yield Weight " of ~eight 
~of re- Weight ;, 

theory tort ---
as per 
docket) 

~21.5 166.6 75.2" 158.0 90.°" 158.0 SJ cC;~ 
kg. !tg. Jig kg. 

--~-·---- ~~~----------~----------~~------~ 
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J. U!N!EF~ 

Raw Hateri~ 

MCA3 

HCC.AB 

Crude Diaze:pD 

nELDs : 

Step & Product 

ptap_Q 

II 

Ill 

Tbob-
reti-

!at.ch Ho1 1. Batch llo1 2 

66.5 kg. 66.5 kg. 

66.o kg. 66.o kg. 

48.0 kg. It7.5 kg. 

Reported yield Obtained yield 

~ o:t Joi 
- -

Weight Yeight report Be.toll oal. theory (as per }fo~ yield dooket) 

Steu I • • 
B.NO. i MC CAB 87.2 kg. 66~.5 kg. 76.~ 66~0 kg. 
B.:tm. 2 MC CAB 87 .. 2 kg. 66.5 kg. 76.2" 66.5 kg. 
St~n II . . 
B.NO. 1 Crude ilin-

~pa"'ll 5s.3 kg. 53.7 kg. 92.°" 48.0 kg. 
B.nc. 2 Cr.ud.e Dia-

r;e;,_:>~:a 5 , .. -,.rr 
o.,_~ . ->• ~:) .. 7 kg. 92.°" 47.5 kg. 

S.te;eJII . • 
B 0 l!co :l ~ ... ,=e ~i....!.~ ..... 

zl)u~ 43.0 T:::g. 57 .C> kg., 77 ,.O" 35.0 kg. 
:S.No 0 ?.. Pt·.ra Di:i.-

::c;..:= ·'i.'J ,.5 k~o 36,6 kg. 1·1 ~o" J5.o kg. 
~~--~ --~~-- --- --

RECO'IERY 

Step I · : . 
• Step II 

Step III : 

B3n~~ne 
Alcohol 
Alcohvl 

: 5l!O ?.tg. 
: 300 kg • 
: 550 ~g. !65.0; as per docket) 

50~'~ 
7a.5~ cs per docket) 

99~<>; 
100.o; 

89.Jd, 

88.5" 

-
-

RF.J'1ARKS 
-....-.-..-~ Reoo"rcry of al~ohol (5°") originally not planned. 

It has been i·euaed in subsequent ba'tChes. 
DIAZEP .AM YIELD ON BASIS OF I,LU:N RAltf MATERIAL : -
!!_ain Rax_Materlftl !§tch No .. · 1 

MC.AB 66.5 kg. 

Theoretical 
yield 

B.N~. 1 _._.-_... .. 
77.0 kg. 

!.Nowt 
77 .o Itg. 

Batoh No,-a 

66.5 kg. 

--· ·---- -··- .. _._..., ............. _....... .. ________ ------

t 
'i 
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.\, LIGUOCAllE HYDRCC:iI..0:.UDE 

Rt.: Material : 

Step I ,!!-Xylidine . 61-.iO kg. • 
Step II In"'.;ermediate I . 90.0 kg. . 
Step Ill In~erm~dia~.:; I! . 96.o kg. • 

IlELDS . • 

Reported yield Obtained yield 

Theoretical -----------------------:r-~--
yi eld " of " o:f ' 

Weight theo- Weight report 
-J (as per 

docket) 

Product 

Step I 

Recovery 

a-Xylidine 104.5 kg. 90.0 kg. 86.o" 90.0 kg. 100" Benze.l'?e 
200 kg. 
(72" 
against 
75'f, of 
docket) 

Step II 

Interme
diate I 105.,'! kg. ~6.c r:g~ go.0% 90.0 kg. 93. 7" Benzene 

Stap I:±, 
Intermedi-

~~-,kg~. 
\,. _,. --
docket) 

ate II 118.J kg, 10000 k6. 34,5% 85s0.kg. 85" 

LIGl~OCAIHE HY.iJl~OCm..ORIDE TIEID ON BASIS OF MJ..Ill RAW HATERIAL 

m-XyltrU.ne • • 64.p kg. 

Theore
tical 
yield 

Reported yield 

2' o:f 
Weight theory 

~tained yield Guaranteed yield 

" o:f re-
Weight port (as Weight " 

per do-
cke t) 

152.0 kg. 100 kg. 65.s" s5.o kg. 05.0" s5.o kg. 

• 
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ANNEXURB. : C•l• : ,i..c. REPORTS OF A FEW PRODUCTS MAIIDFACTURED 

QUALITY CON'I'i!OL REPO!.t~ 

PRODUCT : :? ARACET.Al-10L 

Description 

Solubility 

Identi:fication 

Melting point 

Lead 

4-.Aminophenol 

Loss on drying 

Sulphated ash 

Assay 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

TEST&:> AS PER B.P. 

Wbi te crystalline powder, 
odourless, taste bitter. 

Co~oras 

Co~oras 

169-i.70°C (Limit : 169-172°C) 

Passes {Limit : 10 PPM) 

Passes (Limit : 0.005" w/v) 

0.5003 (Limit : Not more than 
0.5") 

Negligible (Limit : Not more 

than 0 .i.") 

100~25% w/w (Limit not less 
than 9~ on dry berts) 

The samr-lc confo~:nE: with B.P. t:cEJto in all reapecta. 
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{AnneJmre c.3. •••••••••Contd. ••••••••~ 

PRCl>UCT : PROACINE HYDaCCfil.ORIDE 

TESTED AS PER B.P. 

Description • White crystalline powder, odour-• 
less, taste salty and bitter 
followed by local anaesthesia o:f 

the tongue. 

Solubility • Conf oms • 

Identi:fication • A; B, c, conforms • 

Appearance o:f the solution : Clear and colourless, 

pH 

Heavy metals 

Iron 

Readily oarbonisable 
subotances 

Loss on drying 

Sulphated ash 

Assay 

Passes the test. 

: 5.5 (Limit : 5.0-6.5) 
: Passes (Limit : 1 PPM) 

: Passes (Limit : 10 PPM) 

: Pe.OIJP,fl 

: 0 .. 208% .,-r/w 

• • 

: 

(Limit : Hot more than 0 .5") 

0.07% l·T/V 

(Limit : Hot more than 0 .1") 

100.13% on dry basis 
(Limit : Not leas than 99.0" 

on dry basis) 

The oample conforms with B.P. Tests in all respects. 
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(.Ann.e:xure. : 

PRODUCT 

Description 

c.:s. 

. • 

Solubility 

Identification 

Loss on drying 

• • • • • • • • • 

J...5?I3IU 

Residue on ignition 

Chloride 

Sulphate 

Non-Aspirin salicylates 

Heavy metals 

Readily carboci.zable 
subr.tP.D"! ~r: 

Assay 

Contd • ..••....• ) 

• . 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

Wtite ,Jl7~-~alline pG~er, 

e~ odcuriess '1 

Coniorms 

Co!lf OlTlG 

0.0175" 
(Limit : Not &ore tha:i o.cs~; 

Negligible 
(rot more ~hen O .05~) 

Passeo (Li!nit : Oe01~~/ 

Passes (Liait : a.oz~%) 

Pascer:; (L:i_:n:i_t : 0 .OO:!.~) 

~o30~~ (on dry 'basio) 
{Lioi t ~ Not lees J;;'ia!l 93 .,5~ 
nnu not =ore than 10~~;% CJ 

the a!'i~d basis) 

The sample conforms to USP tents in all raopecto~ 
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(.AJ1n9:zure : c.:s. ••••••••••••••• Contd. ........ ) 
PRODUCT : LIGHCCAillE IiiU:tOCHLO?.IDE 

Description 

Solubility 

Identification 

Acidity 

Melting range 

Water 

Sulphated ash 

Assay 

' 

I 

• • 

• • 
• • 

• • 

• • 

TES'im> AS PER I .F. 

llbi te crystalline powder, 

odourless, taste slightly 

bitter :followed by a sen
sation of lllll!ibness. 

Con:f orms 

A, B, c, Confonis 

Passes 

76°C (Liait 76 to 79°c.) 

5.73;, w/w 
(Liait 5 to 7.5;, w/w) 

Hegligible 
(Licit n~t aore t~~n 0.1;,) 

99.}~ \i.ll:l.Ll. ; .uu1. .i.efia:; 'nan 

99.°" and not core than 100.5;,) 
on anhydrous basis. 

The saople con:toms with I.P. Tests in all respects. 
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(AnneXDre : C.J. ••••••••••Contd •••••••• ) 

P.RODtx:T • • HICOTIHAMIDE 

. . 

Deseription _ ~ -

Solubility 

Identification . 
Melt.ing range 

Loss on drying 

-· . -~ -~ -_ :_ .. -

_; 

. . 

... .. _. ';. 

. _: ~.: 

Residue on ignition·· 

Heavy metals 

Readily carbonizabi~ 
substances 

Assay 

-... ~-

• • 

• • 

• • 

• • 

• • . . 

T3S'lED AS PER u.s.P. 

Wbi te crystalline powder, 

Odourleso and bas a bitter 
-·~ taste. I ts solution ~ 

neu:tral to 11 taus. 

Conto1118 

A and B contoras 

12s-129°c • 
(Liait between ~28 to 131°c.) 

.~. 

Negligible 
(ldmit : Hot uore than 0.5;) 

: --t Negligible 

• • 

• • 
• • 

(Li,pi t : Not more than O .i;) 
-·:·-. 
Passes (Li!:lit : O,'l()3;) 

Pasoes 

99.33; w/w (Limit : Not 

less t!lall 9s.5; and not 

more than 101.0~) 

The sample conforms with u.s.P. tests in all respects. 
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(Anne:mre : c.:s. ••••••••••• Contd •••••••••• ) 

Description 

Solubility 

Identification 

TES'J.'EL) AS PER :a.P. 

: An oily slightly yellovi.sh 11.qut.d 
with a slight charaoteristi.o odour 
and a sli.ghtly bitter, then burn

ing taste leaving a faint warm 
sensation on the tongue. 

: Contonas 

: A, B, c, ooldoms 

Appearance of the solution 
in water : Passes 

Freezing point 

Relative density 

Refractive index 

pR 

Heavy metals 

Impurities ui th nitrated 
nucleus 

Oxidi · :dble substancec 
Yater 
Sulphated ash 

Assay 

I 23°c. (Limit : 23 to 25°C.) 

: 1.06 (Ligit : 1.06 to 1.066) 

i ~.525 (Limit : 1.524 to 1.525) 

: 7 (Licit 6.5 to 7.a) 

: Passes 

: Passes 

: 0.06" (Licit : Not more than 0.2") 
Negligible (Licit not core than • • 

0.1") 
: 99.4" w/w (Lil!lit : not less than 

98.5") 

The s81ilple con:torcs with B.P. tests in all respects. 

t 
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{.Annexure : c.3. •••••••••Contd. •••••••) 

p~UCT . • ME'm!L ~J..LICTuLTS I I 

TESTEU AS PER u.s.P. 

Description • Pale yellow liquid having • 
oharacteris"tic Odour and 
taste of Wintergreen. 

Solubility 
.. Conf onas • 

Identification . Contonas • 

Solubility in 7o;, 
alcohol • Cont oms • 

Specific gravity • 1.18'12 (Limit • 1.1ao to 1.185) • • 

Re:frsc ti ve iaiex • 1.5'.VIO (Limt • 1.535-1.538 at • . 
20°c.) 

Heavy uetal • Passes • (Lioit • o.004") • 

Assay • 99.68~ w/w • 
(Licit not less than 98•°" 

and not core t~an 100.5") 

Tbe sample conforms with USP tests in all respects-

' 
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(Anne:xure : C.J. •••••••••••Contd. ••••••••) 

Description 

Solubility 

Identification 

Melting range 

Loss on drying 

Residue on ignition 

Heavy metals 

Non basic subctances 

Ascay 

• • 

. • 

• • 

• • 

• • 

. 
• 

TESTEU • .u> PER u.s.P. 

White to odourless crystalline 
powder. 

Contoftls 

A, B, c, con:toms 

159°-16o0 c. 
(Limit 159 to 163°c.) 

0.31~ (Limit not aore than 0.5~) 

Hegligibl~ (Liatit not more than 

0.1~) 

: ras3es (Limit : 0.005~) 

• • 

• • 

Passes 

99.45~ u/v 
(Limit : Not less tnan 99.0; 
and rot 2ore then 101.0; 
on dry basis) 

The saople con:tonns with u.s.P. Testa in all respecto. 
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ANNEXl'BB. -: C ,% • -

BJPLANATIOUS FOR T3E TECIDIOLOGIES OFFERED• PaOBLEMS LIKELY ............ --. ........ _ _.... ________________ '...f ________ ~-----~--

TO BE FACED_t JJf) SOL~IONS FOn THE PR.OBLEMS 

ASPIRIN : 

Tbe proportions of AcOH, Salicylic acid and ~so4 given 
:tor the wam1facture of Aspirin were sh<>wn 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 enGure6 the for11aticn of 

:fine crystals of Aspirin free :Crom salicylic acid crystalli

sing out. It was also shown that the product COiling out of 

tha reaction was of pharmaceutical grade, after ttashing with 

cold water, and that the yields were never less than the 
guaranteed yields, 

It wao also demonstrated that rapid cocling would give 

Aspirin having hig:'lcr thnn the pc.l'l!littcd free salicylic acid 

content, It wa.G pointed out t~iat in the event of any break

down of chilling arr&nger•e~1t, the batch is best heated back 
to the right temperature and t~e cooling process gone over 

again according to the doc1:3t, This ue.s demonstrated in the 

laboratory, In one of t~e pilot plant batches in Cuba the 

problem of unregulated cooling ltas encountered and solved 

in the above manner, These were explained to the Cuban 

chemists and additional notes were incorporated in the manual. 

J 
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(Annexure : C~4. ~······••Cont..~ ••••••••• ) 

PARACET.AHOL : 

In the case of paracetamol manufacture, some dl'Ulls of 
E-aminopheno1 had suif ered damages and the contents were 
found coloured and contaminated with aeta1lio impurities. 

A process of puriticationE-aJ:linophenol which invol~ed 
the isolation of its sulphate from aqueous medium thus eDSUr
ing the absence of metallic impurities, liberation of the 
base frOD the sulphate and subsequent acetylation of E-anino
phenol to paracetamol was deoonstrated. This was done to 
help the Cuban chemists to solve unforeseen problems. This 
should have given thee added confide.Dee that chenical 
problecs can be solved with appropriate efforts. This will 
give thee courage to undertake oanufacture .1-aoinophenol in 
future, if they so desire. 

:;.IA.LIDIXIC I.CID : 

In the case of lle.lidixic acid, tho purification 
technique 't'laS denigned to give al.cost colourless crystals. 
The technical trick of ~issolving t~c crude acid in dilute 
aooonin solution and boiling of! the excess of aDElOnia 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. Similarly, 
the best technique to avoid formation of coloured by-products 
in the cyclisation step of the condensation.product of_ 
ethoxYmethylene malonate and 2-acino-6-cethylpyridine, was 
demonstrated. 

' 
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(AlAJlexure : C.4. ••••••••••••• Contd ••••••••• ) 

METRONIDJ.ZOIE : 

In Metroninazole mamdacture, tae i.Bportance of pH during 
N-hydroxYethylation of 5-nitro-2-methyliaidazole was ellPlained 
to Cuban chemists. The sde h211dling of ethylene oxide was 
also demonstrated• Further, as a stimulus to indigenise 
metronidazole man~acture, a good si.aple technique tor 
aanufacturing 2-methyli5li.dazole from atlilODis, acetaldehyde and 
glyoxal was degonstrated without cuabersoae concentrations and 
extractions. Further a safe caethod of aan•facturi.ng 5-nitro-2-
ciethylinidazole :from 2-oethyliaidazole, via. its easily-prepared 
Di trate salt, was deoonstrated.. The Cuban cheaists took a batch 

on their own. 

Even though, this was outside the purview of tbe contract, 
it lfa5 done ui th a view ··U stimulating the growth of basic 
industry in Cubao 5-Nitro-2-methylimidazole bas a considerable 
export potential e.nd all the equipaent re<luired tor its mam

facture have bacn provided for. The Cuban techno ... ogists can at 
any time undertakG the oamifacture of 5-ni.tro-2-oethylimidazole, 

it they so decide. 

DIPHEHYLHYDAHTOIJ:l : 

Similarly, the feasibility of backward integration of 
technology in the manufacture of diphenylbpdantoin has been 
explained to them. Instead of benzil, they can start tr• 

benzaldehyde. 

i 
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{Annexure : C.4 •••••••••••• Con~. , •••••••• } 

RICOrINAKfilE : 

IilHi.cotinaaide 11&11U:facture, the handling of ion-exchange 
resins with special emphasis on activation and regeneration has 
been ell:Plained and demonstrated. The importance of storing·: 

resins in the chloride tona has also been uplained. Detailed 
i~o.fll&tion regarding quantities o:f acids and alkalies aJJl 
teaperature and time to regenerate or reaotivate resins has 

been supplied• This will help the• to appreciate the use o:f 
ion-e::mhange resins in cheaical technology. This will also 
help the• to solve some problems faced in D. .M. water plants. 

Ill><l4ETHACIN : 

In Indoaetbacin, it \1as observed that soille batches bad 

lover aelting point, This was analysed and could be attributed 

to oinor anounts of J!-Chlorooenzoic acid preser.t 'J an impurity. 

A process was designed to eli!linate tile ~-011:;...,_ .. :vi.:.ta .. ~oic acid 
iapuri ty. The crw!e product is suspended in water {1:2). The 

slurry is neutraliaed to pH 7.3 uith 20" »a<ll carbon treated 

and filtered. It is then treated uith 25" w/v calciuo chloride 

solution. The precipitated calciuo salt of Indooethacin is 
washed with water and then with acetone. A suspension of the 
oaloiuo salt in j-butanol is then acidified to pH 2 .5 with 2" 
Bel, cooled and til tered. The product is then crystallised :troo 
!-butanol. 

In this canner, the technology transfer was not confined 
to deconstration of docuaented technology and reproduction of 
results. ~erience and 82Pertise of SRC was transferred to 
Cuban checists using problel!ls encountered during technology 
transfer. 

••/sjp. 

•• 




