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1. Introduction 

The technology iDYOlYecl in the production of pharaaceuticals in dosage 

fora is relatiYely siaple and is well diffused in seYecal deYelopi:ig ccw.ntriea 

specially in the Asian and Latin American regions. This type of industry is 

aleo characterf zecl by licencing arrangements, foreign subsidiaries and joint 

Tentures. Bovenr, the technology in "..he case of 11&11ufacture of 

pbaraaceutical ch~cala or bulk drugs is rather sophisticated and is he~ by 

a l:laited nmber of technology holders. This is one of the reasons why ouly a 

few deTeloping countries haw been able to .. 1te aoae head way in this area. 

In4ia la among such countries. 

'1be aT&ilability, pricing and transfer of technology for the bull drugs 

f or.ed C)ne of the •jor iaaues of both the ONIDO consultations on the 

Pbaraaceutical Industry held in 1980 and 1983 respectiYely !. The first 

conaultation recCJ11mended that autually acceptable transfers 6f technology 

should be f~ilitated through ONIDO· providing reference information releYant 

to the transfer of technology, including technical aspects, such as leYel of 

production, magnitude of inYestments, inputs, infrastrueture etc ••• , which 

could • • aignlficant aid to indiYi.dual developing countries in bilateral 

negotiations for transfer of techn~logy. 

The HCoad couultation recCJ11meadecl that in respect of offers of 

t~logy for the production of bulk drugs and ia.tenedietes, UNIDO should in 

cooperation with teclmoloa holders prepare feasibility studies at the request 

by interested countries. 

In the aboYe contest, tbe project ea.titled '"llodera.isatioa of facilities 

for umafacture of ati--larW druga• is • ftry ia.terestiaa euaple of 

developmat ad tr ... f er of teelmolo11 in the area of MDufacture of 

pbanaceutlcal cha!ealB bued on ch-1cal BJllthesis ad constitute• an 

iaporuat allutoae in the ~ftlo:pMnt of Pbaraaceutlcal Industry in India aa4 

bM •faJd.ficace for other dnelopiaa countries la this field. Tbis also 

biahliaba the iaportace of the 1Dlll..-oua a. ... rch a4 Deftlopaeat effort in 

!. first couultatlOD OD tbs Pbara.ceutlcal lnduatry, UIIDO/ID/259, 1980; 
S.Coad Coualtation,· UllDO/ID/311, 1983 
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developing a viable technology for the Industrial Scale aanufacture of bulk 

d:L.ugs. 171 this particular case, Bengal I-.uity Co. Ltd (BICL) the Government 

implementing agency in cooperation vf.th the R.egiona.1 lteaee-::ch Laboratory, 

Jorbat, India has optiaiaed the process technology for scaling up and a . 
project proposal for setting up of a 80 tonnes per annua chloroquine phosphate 

plant -a approved by the Govenment to be created at their factory site at 

Baranagar, Calcutta. The ezecution_ of the project was entrusted to ltrebs & 

CII (I) Pvt Ltd; a project engineering fira of Calcutta 011 a turnkey basis. 

The process required certain key equipaents and sophisticated instru11enta not 

available in India for iaproving the technology and quality of the drug. 

Significant contribution vaa aade by UKIOO through UMDP through the supply of 

the above equipaent and instruments, aasigninJ! experts to inatal and 

cOllaission those equipaenta and training local technicians in operation and 

11aintenance of the equipaeut and instruments both at the works of the 

fabricator abroad and at site. Thus an indigenous lleaearch and Developaent 

effort supplemented by assistance by the international orgsnizations in 

certain key areas resulted in the developaent and transfer of viable 

technology for the c~rcial aanufacture of chloroquine phosphate. Thia will 

fora an iaportant eleaeut of the national progra• to eradicate aalaria in the 

country and to aeet the increased deaand of this drug with indigenous 

tecbnolo9. 

The project was approved in nove.ber 1981 for iapleaeutation over & 

period of oae year and eight mouths. Soon after starting of the prograae, 

the scope of the project wal increased subetantially both 111 technical and 

fiaancia"'.. aspects. This has resulted in a delay of the ca.plA!tion of the 

project. The testiag and cOllaisaioui04 of various equipae11ta were started in 

aarcb 1984 and extended till March 198S. The initial producticn:. runs 

ccmienced in April 198S and atended to tne first half of 1986. 
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2. Objectives and logic of project 

The developaent objective of the project is the expansion of dOllestic 

production of anti-aalarial drug-chloroquine l!lld to this extent reduce 

dependency upon iaport and freeing the anti-aalaria caapaign frOll foreign 

exchange conatraints. 

The :lJlllecliate objective is to iaprove and optillize the indigeneous 

technology developed by BICL frOll locally available raw .. terials through: 

(i) the introduction of nev techniques of separation and subsequent 

aaterial handling avoiding •anual hmiclling; 

(ii) rigid process control to iaprove the product quality. 

BICL in the course of tLe development of technclogy carried out 

extenaive st0 dies on process and equipaent. optiaization for scaling up and 

observed tha ~ mechanization of unit operat101l8 vaa necessary, which in turn 

required some sophisticated equipaent and inatruments not available in India. 

Technical expertise vas also required for tbP. inatallation and ccmaissioning 

of such equipaent and it was iaportant to train BICL scientists/engineers in 

the operation and aaintenance of these instruaents. The provision of 

sophisticated equipaent anct·inatruments and the technical assistance necessary 

for the 1utallation, c~iasioning and initial operation of such equipment 

and trainiq wre taken over by UMIDO through ONDP. 

3. Actirltiea carried out and outputs produced 

(i) Provision of equipNnt and inatrumeuta 

The folloviq eciuipmeat and instruments •re procured and prnidecl to 

the project by UlfIDO. 
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(a) Puncla-Filter - Type A - 5 a2. Skidllounted with Punclatrol process 

cor..:.:roller, supplied by Cheaap Ag, Switzerland - one piece. 

(b) Bottoa discharge batch centrifuge Type 46 A 1200 _.. x 750 -

depth supplied by Thoaas Broadbent and Sons Ltd., ~ - two pieces. 

(c) High pressure liquid chroaatograph aodel 244 W/M 6000A - U6K 

supplied by Waters Associates, U.S.A. 

(d) Hitachi Doubl~-Beaa UV-VIS spectro-photoaeter, 200 - 0025 aodel 

200-20, supplied by lfissei Sangyo Co. Ltd, .Japan. 

(e) Aqwmeter Titrator, Beckaan. aod. ICP-41, supplied by Beet.an 

Instnments International, SwitzerL'llld. 

(f) FOXBORO pB llecorcler-controller supplied by Ing. Stahl G.M.B.H, 

Austria. 

(g) Miil High resolution spec~roaeter. Varian EK aodel 360 L supplied 

by Varian Ag., Switzerland. 

(ii) Aasipment of -experts 

The following experts were assigned by UHIDO: 

a) Mr. Guido BrMI, engineer of Cheaa!' Ag (suppliers of Funda Filter) 

superviaed the installation of Funda Filter during two weeks in October 

1984. Be paid a return visit to the project site in March 1985, when 

the above equipment •• e~uioned, run with the actual aaterial and 

... found to function aatiafactorily. Be also trained BICL technicians 

in the operation and 118int.eDa11ce of the a)»ove equipment. 

b) .AD erection eaainee.. frcm Thau• Broadbent and SoH Ltd. U.JC 

(aunlte·n of bottcm d1Kharp cent'l'ifupa) aHited in lfov•ber 1984 in 

the installation of the centrifu1••· The eaaineer paid a return visit 

to tne project 6uriaa April 1985 &ad •••i•ted in cOllaiaaioniaa the 

cntdf-qea. 
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(iii) ~ainiy 

The trai:dog of BICL personnel was organ:lzecl in Europe as well as at 

project site b; UHIDO. 

Study tour of three week's duration was arranged during April 1983 in 

the field of production and aaintenance !18D&gement for the f oll~ug BICL 

officials in Europe. 

(a) Dr. 5. Bhattacharya - Teaa Leader (Research and Develt.>paent) 

(b) Mr. D.H. MazUlldar - Electrical engineer (Projects) 

(c) Mr. S. Bhattacharya - Senior Maintenance Officer 

(d) Mr. A.K. Dutta - Senior Production Officer 

{e) Mr. B.~. Pai - Chargodllan 

BICL teclan.icians 9ere also trained at project site by the engineers of 

CRPJ!AP and ThOli8~ Broadbent and Sons in the installation, operation and 

aaintenance of equipPte~t sup~lied ~Y these firas. 

(h) Commissioning and initial production runs 

The testing and cCJllllissioning of equlpaent were started in March 1984 

and estended till March 1985. The initial production runs commenced in April 

1985 and estended to the first half of 1986. 
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4. Achieveaent of im.ecliate objectives 

below: 

The i..ediate ~bjectives of the project have b&en achiev~ as described 

i) The introduction of new techniques of separation and subsequent 

material handling avoiding·1181lual handling through the use of Funda 

Filter. and bottoa discharge centrifuges respectively resulted in the 

iaprove.ent and optiaization ~f the indigenous technology developed by 

BICL ia cooperation with UL. 

ii) lligid process control through the use of UV-visible 

Spectrophotoaeter, Aqwmeter, BPLC and ~ spectroaeter resulted in 

iaproveaent of the product quality which ia vital for a drug conforaiag 

to the Phar118Copoeial quality standard. MMR. spectrometer is needed for 

the detection and identification of the undesirable by-product in 

various steps of the process. Thia .would !•prove the overall quality 

of the end product as well as key intermediates. The process flow 

sheet of chloroquine phosphate la shown in Annez A. The load teat data 

of the entire plant are presented in Annez B. The load tea~ data for 

the separation technology are shown in Annu C. The rigid process 

control data are given in Annez D. 

5. Utilization ·of project re8Ulta 

The technology for tbe production of chloroquine phosphate bas been 

optillized throqh the ue of 80clern eqaiJlll81lt for separation and mechanized 

aaterial handling. The 1ua1it7 of intermediate• aad fiaal product bas been 

iaprOTed and standardized with tbe ue of sophisticated inatrumeatation and 

rigid process control. TheM are mde a iatearal part of the aanufscturiag 

operationa in the BICL plalit. 
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6 Conclusions 

1) The BICL plant vich an annual production capacit7 of 80 tons has 

been cOllllissioned and operations have c~nced. Through this the 

development objective of expanding domestic production of anti-.alarial 

drug-chloroquine lvts been achieved and to this extent, the anti-.alaria 

caapaign has been freed froa foreign exchange constraints. 

2) The project is an iaportant ailestone in the development, 

optiaization and transfer of indigenous technology for the 

of pharaaceutical chuicals baaed on cheaical synthesis. 

production 

BICL has 

developed the technology, optiaized and scaled up the process in 

cooperation with lUU. and rendered the technology v!able through the 

introduction of aodern equipment for eeparation and aechanized material 

handling and rigid process control using sophisticated instrumentation 

provided by UNIDO through iJHDP. BICL scientists and engineers have 

acquired the know-bow th~ough training in the operation and uintenance 

of sophisticated equipment and instruments. 

3) The successful completion of the project demonstrates that 

developing countries can develop indigenous technolosv, optiaize and 

scale-up the process in cooperation with local research institutions 

and transfer viable technology through the assistance of international 

organizations and in .this cMe UNIDO/UHDP. Thia is an iapo::tant 

advance in acquiring viable technology for the aanufacture of 

pbaraaceutical chemicals or bulk drugs, which is vital for increasing 

doaeatic production of essential drugs to •et health needs. 

4) The above project is & good esaaple of indigeuoua 1le88&rch and 

Developaent effort leading tc the cleYelopaent and tranafer of Yiable 

technolo11 for the induatrial scale 11a11ufacture of pbaraaceutical 

cbeaical8 for which there .re a liaited nuaber of technology holders. 
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S) The project is yet another illustration of the capability and 

coapetence of the Indian scientists and engineers in the development 

and transfer of sophisticated technology in the area of bulk drug 

aanufacture. 

6) Throuah this plant, India can extend technical cooperation to other 

developing countries in this iaportant field of development and 

transfer of technology • 

.. 

7. Recomendations 

a) BICL should take up regular production of chloroquine phosphate and 

attain the rated capacity, yields, tiae cycles and quality 011 a regular 

and continuous basis. 

b) The scientists and e111tneers of BICL should aonitor the process 

closely and take aeasures to effect cost reduction. 

c) Follow-up projects auch aa ·Seainar on cleTelopaeut of technoloo of 

eatabli1hed and IM!W aati--larial drugs• or "Regional group trainiaa 

progr- on tecbnolo11 traufer for chloroquine production• could be 

f orllUl.atecl by IICL aa4 iateraatioaal oraaaisationa approach"9CI for 

aaaiatace. 

d) IICL in cooperatioa with leap1 1-mttJ ..... rr.h IMtltate could 

utilise the facilitiea m lmolr-haw Kquirecl for tbe clnelo .... t a4 

traaafer of tec-.loa for ocher .,athetic pbuMceatical chm!c:ala. 

e) Tecbaical cooperatioa er 0. ateadecl to otbez cleftlopha comtriea 

la this Tital f 1eLt. 
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Annex B 

SUB: LOAD TEST DATA OF BNTiltE 80 TPA an.oR.<>QUINE PHOSPHATE ·p.LANT AT 

BENGAL DltOMITI LIMITED 

In the 1181lufacturiag of Chloroquine Phosphate there are 32 uait 

operations/processes. 

A Block Diagraa is shown at Annex A for the entire process. Detail of 

the Load Test is given below: 

Sl 

No. 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

a. 
9. 

Unit operation/ 

Process 

Acrylation 

Cyclisation 

Hydrolysis 

Layers Separation 

& washing 

Acidification 

Centrifugation 

Water re&OT& 

(Q-·Acid) 

Dec.,rbo:KJlation 

Filtration & 
Washiag 

Load Performance 

given 

Pull load Good 

" .. .. 
.. 

.. .. 

• .. 

.. 

.. .. 

.. .. 

Remarks 

Tested for 2 tiaes 
• 

Tested for 2 tiltes. Problea 

faced for the reaoval of the 

Slurry rectifications 

already Sl\IPSted 

Tested for 2 times. TM_s 

equipment has been supplied 

by UHIDO. Load data is 

encl~sed in Annex B • 

Tested for 2 times 

T~ated for 2 ti98s 

Te•tecl for 2 ti=ids. Thi• 

equi pil81lt has been supplied 

by UMIDO and load tested for 

2 times. Details (If load 

dau enclosed 1a Anna I. 
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ll. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 
28. 

29. 

30. 

31. 

Dissolution 

leaoval of solvent 

liltration 

Acidification (OQ) 

Centrifuging 

Azeotropic 

distillation 

Chlorination 

Neutralisation 

Layers eperaration 

and washing 

llelloval of solvent 

Phenol l>ehydration 

Condensation 

Extraction 

Layers separation 

and wshings 

Removal of solvent 

Crude phosphate 

PPTN 

Filtration •ad 

waabiqa 

&Jecolouriution 

Filtration 

Cryatalliution 

riltretion and 

wuh1111 

Dryiq 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
• 

.. 

.. 

.. 

" .. 

.. 

.. 

" 

.. 
" .. 
.. 

7.51 
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.. 

.. 

.. 

" 
.. 
.. 

.. 

.. 

.. 

" 

.. 

.. 

.. 

.. 

.. 
" .. 

.. 

Tested for 2 t1aes 

Tested for 2 tiaes 

Tested for 2 tilles 

Tested for 2 tilles 

Tested for 2 tilles. Thie 

equipaent has been supplied 

by UHIDO and the load data 

enclosed in Annez B • 

Tested for 2 t1aes 

Tested f ~r 2 tiaea 

Tested for 2 tiaes 

Tested for 2 tiaes 

Tested for 2 tiaes 

Tested for 2 tiaes 

Tested for 1 tiae 2 batches 

of the earlier product is to 

be carried out in 1 

operation as the residence 

tiae of the reaction is 110re 

than 24 hours. 

Tested for 1 tiae 

Tested for 1 time 

Tested for 1 tiae 

Tested for 1 tiae 

Pull load test ia in progreaa 

Pull load teat ia in progreaa 

Pull load test ia in prol1'••a 

Pull 1oacl teat ia f.n proareaa 

Pull load teat i• in proareaa 

Teated for 3 batch• to pt 

C"j)ti- 4ryiq ti•· The 

Ht•rial we taun fr• the 

aiatiq Pilot Plat. 
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Anna c 

Load teat data for the equipaenta supplied by OHIDO for :ntrocluction of 

better separating technology: 

(A) Load teat of Broadbent Centrifuge Mo. 1 for Q-Acid: 

1) Quantity .,f Q-Acid Slurry - 1000 kg. 

2. Total tiae required for Centrifuging including Peecliq, Spinning 

and Ploughing - 6 hours. 

3. Total Q-Acid obtained - 235.8 kg. 

4. Percentage of aoiature in the Cake - 54.2%. 

The basic object of the incrocluction of the Centrifuge was to eliainate 

the huaan contact during the Centrifugation operation. Imaediately after 

re11oval of the Cake, the material was discharged into the next reactor for 

further process and thus eliminating the aanual handling and huaan contact. 

The perf o1'981lce has been found very good and there was no problea for the 

entire ope=ation for both the load tests. Apart frOll this, 2 load tests along 

with the aaterials prepared froa the saae plant the Centrifuge was also tested 

during commissioning of the saae with the aaterial received froa existing 

'Pilot Plant. 

(B) Load test for Broadbent Centrifuge for OQ Slurry: 

1. Quantity of OQ slurry 600 kg. 

2. Total time required for Centrifuging including Peeding, Spinning 

and Ploughing - S houra. 

3. OQ Cake obtained after Centrifuging - 121.S kg. 

4. Moiature preaence in Cake 44.S I. 
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The buic object of the introduction of the Centrifuge was to elJ.Unate 

the haMa contact during the centrifugation operation. 1-diately after 

reaoftl of the Cate, the aateria1 waa discharged into the nezt reactor for 

further proceaa and thus elild.nating the ••ual handling and human contact. 

Tbe perf orllallce baa been found Yery good and there wu no problea for the 

~tire operation for both the loacl teete. 

(C) Load teat data of Punda Filter for OQ Slurry in DPO: 

1. Quantity of crude OQ Slurry in DPO - 900 tg. 

2. Time required for filtration including prefiltration, heal Toluae 

filtration - 1 hour 25 unutea. 

3. Time required for Benzene waah (3 tillea) - 2 houra. 

4. Cascading with Alkali - 20 unutea. 

S. lleaoval of the washed Cate with Alkali Solution to the ne:rt 

reactor - 10 unutea. 

Basic object of the introduction of thla filtration ayatea ia to aToid 

huaan contact (aanual handling), separation of the Cake, washing of the Cate 

and discharge of the Cake into the next reactor in a sinsle filtration 

system. The perforaance baa been found satisfactory except a problem of 

accumulation of aaall portion of cake near the Central Shaft of the Sercena. 

Thia will not haaper the process when the Plant will be in full operation. 
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Annex D 

Utillaation of Analytical inatruaenta suppU.ed by UlfIDO for inprocess 

control studies and analysis of the final product related to CllI.IOQUDIE 

PBOSPllAD. 

1. UltaYiolet-visible Recording Spectrophotaaeter: 

Tlds inatruaent bu been utilised for cleterailling the purity (Assay) 

of Chloroquine Phosphate (both crude and final product) (Xerox copy of UV 

CUl'Ye 8lllleJl:ed) • 

2. larl-Piacher .Aquneter 

Thia inatruaent is used to deteraine the water content of nrious raw 

aaterials like aethanol, phenol, diphenyl uide, meta chloroallillne, etc •• 

used in the aanufacture of Chloroquine Phosphate. 

3. Kiah Preaaure Liquid Cbroaatgraph (RPLC) 

In proces• control procedure for analysis of the interaediates 

•Acrylate• aud •Chloroquine base• baa been established with this ill8trment 

(Xeroz: copies of the RPLC cunea enclosed). 

Analysis of 4,7 - Dichloroquinoline is under study. 

These procedures are being coaatantly followed for llOllit.oring the 

different atapa of the process of aauufacture of chloroquine Phoapb4te. 
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