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BACKGROIDID .AlID JUS'TIFICATrn:· 

Vietnam bas its own ori~inal trca.di tion:;.l system of medicine which 

is deeply rooted in the socie~y. 1'he traliition~l plant drugs cater to 

the health needs of about qo of the nooulation and constitutes the . . . 

maj'>r share of the expenditure on dru~s • The Gove:mment of Vietns is 

• coumitted to a policy of intP.r~atin~ the traditional and modern 

systems of medicine into a Vi--tna11ese -:;ystem of medicine. The ;:iodem 

doctors trained at the ~iP.dical ~olleges in Vietnam are given a two year 

training in the use of tr:>.-ditional drugs and they prescribe the traditlo-

nal dl"lJG~ for the trentm~t of rli~:P.a.<Je. 'l'hese drugs are produced at the 

Central,Provincial ~.nd District level far.tories in· modern dosage forms. 

-Thus the use or traditional drugs is ~ready !llOre advanced in Vietnam 

than in some develo-:>ing countries in the region.where only powders and 

decoct~ons are used. Ilowever, a .~at cteal of improvement is needed in 

foxmulation research,process monitorin~ and prOduction technologies~ The 

establishrn~nt or a pilot plant will thus be an eosential f'!\.Cility as an 

!Dter!ace between R & D work and the pharmaceutical industr,r. 

The Institute of Materia Medica has been set up in 1 ~1 as the 

ma.in centre for research on medicinal pbnt drugs. It consists of eight 

di-eiaions conducting research and developaent work on Phamacognoq, 

~ochemistry , Pha:rmacology,Toxicology,J.na.ly\ical Chemistry,Cultivation 

and mall ac'!.le pilot plant ~tudies. Through sustained research, the 

Institute Rtatf have selectively identified a number or medicinal plants 

which can be reliably used for the treatment of coanon ailments. Purt.bor 

credibility to this work ha.A be""Tl !>rcwided throU8'h conduct or clinical 

trials. The Institute ha.'l .:o.lM dP.vP.l,.,pmcmt labordory Reale processes 

tor extraction Md prr.paration of nophir.ticq.ted Btandm:dized dosage f 01118 

ot medicinal. The Ineti tute of i'-ta.teria Medica baa carried· out extenaiT• 
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research on the utilisation of the Re p l~t material source to 

produce traditional medicines but the Institute did not have 

proper (acilities to develop the technologies for producing drugs 

on modern lines. Although the Institute had developed laboratory 

scale processes for extraction,prP.paration of sophisticated stan

dardised dosage fonn of drug"s, the results of this R & D work lq 

unutilized for lack of proper pilot plant facilities which were 

essential for commercial ado~tion of these technologies. The In

stitute has links vith the Industry,having in the past given some 

fomulations for commervial product.Lon. However,several more sophi

sticated processes could not be transfered to Industry in the past 

due to lack of modern pilot plant facilities for process optimisation 

and scale up. 

A.DEVELOR'iEHT OBJECTIVE 

'lbe developnent objective of this project corresponds to the 

national developnent orientation developing health work mentioned 

in para 9h of the app~-oved~1902-1986·Countxy .Programme for Vietnam. 

The project which is included in the Colllltry Pro~e under para ,63 

will contribute to att;:Uninr, +.his objP.r.tive by ~nabling the country 

to develop ~harm::Lceutfoal produd.!'I from inde~enous raw materials up 

to industrial scale production. 

B. mm>IJ.~ 0'3J!i.m'IV33 

To develop a national competence in the processing of drugs 

( in modern doaa«a f .:>tms ) from medicinal plants used in the traditional 

Vietnamese phamacopoeias by : 

(a) Establishing a pilot plant for the developnent or process 

technology,fomulation and production of drugs in the Inatitt ~e ot 

Materia Medi ca in Hanoi. 

(b)Carryin~ out pil?t-sc~le fonnulation and production or the 
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drugs listed in Annex 

(c) Arranging for the te~ting of such drugs according to the 
\-

protocol in Figure 2. 

(d) Training staff in the above ~ctivities and improving the 

facilities of the Insitute accordingly. 

C. Tm: PROGRR4r-2 OBJ~ ... ~ 

a. To upgrade the inirastruc-:ure and strengthen the R & D capabili-

ties of the Insti tutP. of f~ateri2. ::~ica. 

b. To e3tablis.~ scientific ~~oof r..~d r.redihility regarding the 

efficacy and saf'ety of Vfotn:tr.te~P. ~.r:i.rli tional herbal drues. 

c. To develop and demonstrate through modern pilot plant,the concept 

.or good manufacturing practices. 

d. To upscale end optimise the processes on pilot plant. 

e. To transfer proven technologies to the Industry for the 

manutacture of medicines. 
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LOGICAL FRA!'IE'dORK 

A. PROGRAMME Os.m::TIVES : 

~ logiaal fra11ework or the Project and the relationship &Dong its 
design elements have been described in the Project dc;>eument. By provis_ion 

of resources from both UHDP a~ Govt.for the purpose of undertaking specific 

activities shown in the workplan, the expec~ outpits were to be produced 

Im! these outputs were to achieve the i.naediate objectives. The overall Prcject 

2esults were to be considered as a-~p towards 1.\.tlfilment ~r higher "level 

'1evelopment objectives. 

The reasons and justification for uniertaking of this project has 

~ been explained in the introduction to this report. 

The countr,yde"elopnent objectives through successful implementation 

of' this nroject are served throu!'Jl : 

a/ Increased production or medicinee to cater to health needs f?f 

the··countey. 

b/ Providing protection to consumers or medicines by ensuring 

scientificelly: proven efficFY~ and freedOCl from toxicity with re~t 

to Wtgenous medicines. 

c/ Reducing import bill by indigenous production of medicines. 

d/ Generation of know-how and self reliance. 

e/ Export earning through export of phytochemicals derived from 

1.nd.Sgenous herbs. 

For the progr;wine goals to merge with tlational goals it was essential 

to pro"ide to Institute of Materia Medics strengthened infrastnc~superior 

training,moclem R &: D equipaent am a pilot plant to marufacture extracts 

.phytoche:nicals and dosage form of medicines. 

B.PROJ!X:T OBJiX:TIVES 

The p't'imary !unction of the project as stated in the project ·document 

!Ii j11ot flant and secondary !unction is institution building. The· Project 

is multidisciplinary and a.Jltifaced involving botanical raw materials Reneratec' 
through !arm agrotechnolog am r.aultidisciplinary R &: D involving."-search in 

phamacoloa !or e:ticac.y testint; arid safety testing : chemistry tor qualitJ 

~ontrol and lab.scale process developnent : pharmacentical ~hnoloty .1nVolved 

in •amfaeture or dosage forms ( tablets etc.) ancl chemical tE.chnology and 

chellier,.1 •neineering involved in extraetion,puritication an! 111aruf'ecture.of 
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active phytochemicals from herbs. 

Inconformity with such diverse activities the project document stipulates 

a. Strengthening of ~nfrastructure of the entire institute to enable it 

tc- cope up with complex tasks. 

b. Strengthening R and D capabilities of the laboratories by input of 

equipment cheaicals and solvents. 

c. Providing a bench scale facility for scale up from laboratory process 

to an interaediate level or to optimise parameters of a process. 

d. Provide Pilot Plant facility (in this case actually lll<>re than one type 

of Pilot plant) because of diversities of technology to be dealt with. 

Finally the outputs have also been veil defined in the project document in 

terms of equipment system, manpower (trained), technology and products. 
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Prepara"tor:y Assistarr.e 

In February-March 1982 UNIOO arranged for a miS:>ion to be carried out 

b7 Po~h~J:iipo uho drafted s a Project document which .:as not approved. 

A aecom mission ( ATAL am DESII.VA ) prepared a draft Project Document in 

Dec.Jan.1984.While the basic epproach,sire,scope and JDa11Y activitiE-s of j;he 

Project were agreed,it was decided to appoint a CTA urder an exterded prepa

ratory assistarx:e for 12 months. This vas to e?Vlble the CTA to describe (i) 

f\llly ard presicely the present st.stus of the Institute and its links tO raw 

material suppliers (ii) Institutes CC>:11?1itment to the full process ot drug 

_approval umer Govt le~islation and (iii) Describe fuooamentel purpose of the 

Pilot Plant. 

I joined es CTA on July, 13, 1985 ard after briefing at VIENNA reached 

HANOI on July 25, 1985. By Hovember 1985 a full ard final draft Projeot docw:ient 

was ready,iroorporating (i) terms of refereree for all experts (ii) Detailed 

t~ programme (iii) E\ill apecifications of equipnent ard justification 

(tv) Detailed •~rk plan tor sctivi ties am {v) a report with rec0011lerdations 

tor. m4di!ications or the existing buil~ings for which assistame of en 

L".Iternational Civil engineering Consultant was also utilized !or 4 weeks • 

. 
The Project Document was acceptable to auparties ~ w&S si~ in 

December,1985. Thus effective date of coomereement or Project activities 

is December, 1985 because the bubget for equipnent arid trainigg purposes became 

available only after this date ard requisitions f'or purchase could also be 

made only thereafter. 

National Counterparts am Mational Project Staff 

A generd":3 ard friemly atmosphere accompanied b1 keen am sincere 

cooperation was offered to the CTA by the tlational personnel sime his first 

dq cit arrival in Vietnam ard is continued upto the present time. The following 

senior staff members arxl even the Vice Minister of Health were orten available 

for_ Project plan."ling discussions and for removing bottlenecks that hindered 

progress on the implementation or the Project. 

1.Pror.Dr.Nguyen Van Dan,Vice Minister of Health 

2.Pro!.Doan Thi Mr ... , National Project Director. 
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3.Pror. Nguyen Gis Chan,Director of Institute or Materia Medica. 

4.Mr.Le Tun.~ Chau,Deputy Director and Chier or Pilot Plant 

5.Mr.Nguyen Thuong Donz,Deputy Chief of Pilot Plant 

6.Mrs.Khuoz:.tg Bach Tuyet,Project Officer 

7.~.Nguyen Tuong Dung,Project Secretary. 

·BesidP.s the above s€nior people involved in planning,the staff shown in 

the follo;rin,.~ list was always available for implementation of project 

activities. The runber of staff and their requisite qualifieations was 
exactly as per the promised Govt.inputs stated in the project document. 

This staff was identified at tha very outset and available for project 

work whenever needed. 
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S::IENTIFIC AND TEX:llNIC~J. STAFF ACnJALLY ASSIGNED TO 

nIB PROJc:cT 

1. Extraction Unit 

A. Aqueous 

Concentration and dry extract 

B. Alcoholic extract and concentration 

2. Tablet Unit 

A. Biending and mixing 

B. Granulation 

c. Drying 

D. Tab letting 

E. Coating and polishing 

3. Liqu:l,d preparat_ions 

4. Phytochemical unit 

5 •. Quality control (chemical) Unit 

6~ Pharmacology (bio~ssay, toxicology) 

7. Formulation 

Pharmacists 2 
Technician 1 

Pha nr.ac is ts 2 
Technician 1 

Phannacists £ 
Technician 1 

Pharmacists 2 

Pharmacists 2 

Pharmacist 1 

Supervisor 1 
Operators 3 

Pharmacists 2 

Pharmacists 2 
Technicians 2 

Organic chemists) 
~Pharmacists 3 
Technicians 3 

Organic chemists 2 
Pharmaci~ts 2 
Technicians 2 

Phannacologists 2 
Pha nnacists 2 
Technicians 2 

Pharmacists 
Technician 

2 
1 
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8. Workshop Engineer l 
Technicians 2 
Elf"-ctrician l 
Welder l 
Fitter l 

9. Boiler Room Boileanan 1 
Assistant l 
Labourers 2 

10; Animal house Graduate 1 
(Veterinary) 
Technician 1 
Labourers 3 

11. Grinding roo m Pharmacist 1 
Operator l 
Labourers 2 

12. Washing room Labourers 3 

13. 'Packaging and labelling Pharmacists 3 
Technicians 3 
Labourers 2 

14. Finished Goods Store Store keeper l 
Assistant l 
Labourers 2 

15. Raw material store Store keeper 1 
Assistant l 
Labourers 2 

16. Farm Agronomists 3 
Pharmacist l 
Seed store 1 
(in charge) 
Technicians 2 
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The UNDP input ori~inally st~tcd for pr~psretory assistarx:e was subse-

quently exterxled in the ensurinf~ bua'~t revisions as follows : 

Pre:;>aratory assistC\rre Bud.set Code J 

chted 19/4/1985 : US $ 155,423 

UNDP approved buoeet 

es per sighned PROJOC 

dated 2/12/~985 Budeet (:&.fo K 

Revised 17/!~/1986 

P.evised 5/12/86 

Revised 15/4/87 

Code L 

Code M 

Code n 

1,180,552 

1, 178,612 

1, "!78,612 

1,210,612 

- 1,940 

no change 

+ 100.000 

The increase in the Project Eutl:>;et is due to the 6 !-IM extension of the 

CTA on Buaget Line 11.01. Lines 1:5,t;g and 51 are iooreased to cover estimated 

expenditures,z.s proposed in · tele:( l·:IS8 062 and approved by Telex 30235. 

Revised 22/12/87 Code 0 -: ,289, 720 + 11,108 

The increase in t:he Project Rud.;>:et results from higher actual Experxlitures 

on buiget Line 49-99 equipnent offset by swings on bu~get lines 19-99 Person."lel. 

39-99 Training and 59-99 f·lisce} laneous. US S 5000 ere transferred from. bu.°aget 

line 31-10 Fellowships to bud·get line .53-00 In-service training as requested 

by tJle Covernnent in letter dated 28 Aueust,1987. 

Revised30/6/88 Code P 1,292,619 + 2,819 

!rx:rease of Project bu6eet is due to hie;her actual,costs in the er "rt 
components. Lines 39 and 49 are slightly decreased by 1987 refurrls. 

Revised 13/10/89 Code Q 1,309,319 + 16, 700 

Confirmation copy of ~dv~reed ;=mthorirntion related +o two L1onths follow

up assigment by the pilot plant enr,ine•~r for commiss:i,oning and start- ..1p of 

operation of the pilot plant as recom~ended by the Tripartite review Meeting 

14 May,1988. 

Revised Code R 1,371,057 + 61,738 

Authorisation to buy additional equiµnent and materials. 

Revised 19/L~/89 Code S 1,375,836 + 4,779 

The increase in the total bubget,due to higher actual cost in the expert 

oompcinent,higher estimated expenditure on budget line 49 ; ard highe.r actual 

and .estimated expenditure on line 51 is partially compensated by decrease on 

line 39,reflectin~ sli~)ltly lower actual expenditure. 



FINAMCIAL INPUTS ESl'IMATED IN 1985 DECEMBER AS PER PROJECT DOCUM£'::T 

Total Prior 1984 1984 1985 1986 - 1987 
in/m s r:Vm s 111/m s m/m s elm s m/m - s -- --

10 PERSOZ.,.N::L • !l.01 Chief Technical Adviser 23 199.310 1 6,os5· - s.s 42,900 12 96,000 6.5 54,355 
11.02 Civil Engineer 1 7,000 - - l 7,000 
11.03 Pilot Plant Engineer 6 42,000 - - - 4 28,000 2 14,000 
11.04 Indust. Pharmacist 6 42,000 - - - - J 21,000 3 21,000 
11.os Org/Anal. Che::dst 6 42,000 •I - - 4 28,000 2 14,000 
11.06 Pharmacol./'I'oxicologist 4 20,000 - . - - 4 28,000 
11.so Short term Consultant S.6 29,798 J.8 12,487 l.8 17,311 - - -
ll.99 Sub-total ~rts 53.6 390, 100 ~.o 18, 54 2 1. 8 17,311 6.5 49,900 27 201,000 t:!. 5 103,355 
15 Project Travel 2,500 - - 1,000 1,000 500 
16 Mission Costs 15,465 3,465 - - 12,000 -
19.99 Total Personnel costs 53.6 408,073 4.0 22,007 l.6 17. J 11 G.5 50,900 27 . 214 ,000 D.5 103,055 

'"' TRAINING 
Fellowships 60,000 - - - 80,000 
Study Tours 35,000 - - 35,000 

39.99 Total Training Costs· 
.. 

11S,000 115. 000 - - -. 
40 EQUIPH!:NT 
41 Expendable 50,000 - - 1,000 40,000 9,000 

" . 
600,000 4,000 596,000 -42 Non-expendable - -

49.99 Total Equipaent 650,000 - - S,000 636,000 9,000 

so ~ous. 
52 Reprrts · l.ooo - - l,000 
SJ ' Sundries "6,479 479 1,000 4,ooo· x,o~~ - -
59.99 Total :usce11aneous 7,479 479 - l,OCO 5,000 1,001 

99.99 Project Total. • 1,180,552 . 22,486 17,311 5"-,900 97\J,OOO. 113,e~! 
·--·-------·--······-~---~······~---~---~~---~-~-·~-~~~---~---~···········--·················~·-········~~-~-~·····~······· 

..... ..... 



FINAllCIAL Sl'ATEMENT AT THE C' .OSE OF PROJECT (APRIL 1989) 

+------------------------------+-------------------+-------------------~-------------------+---------------~---+-----------------~-+ 
I PERSONNEL DU PROJET I TOTAL I 1989 I 82-86 I 1987 I 1988 I 

EXPERTS/DESIGNATION DU POSTE H/M $ H/M S H/M $ H/M $ H/M S 
·------------------------------+----------------~--·-------------------~-------------------+-------------------+-------------------+ 11-01 CHIEF TECHNICAL ADVISE 31.1 221,676 · 18.6 128,358 9.6 69,114 2.9 24.204 

11-03 PILOT PLANT ENGTNEER 8.0 63,074 2.0 19,871 6.0 43,203 
11-04 INO. PHARMACIST 3.0 20,658 .9 6,422 2.1 14,236 
11-os ORG/ANAL. CHEMIST J.O 19,331 2.0 14,404 1.0 4,927 
11-50 CONSULTANTS COURT TERM 4.8 37,977 4.8 34,368 11-xx 49.9 362,716 2.0 19,871 23.4 162,726 18.5 133,143 e.o 43,3&7 

15-00 VOYAGES EXPE~TS PROJEC 8 I 151 461 2,310 4,217 , • 163 

16-00 AUTRES DEPENSES D.PERS 33,453 24,850 3,41;5 2,729 2,409 

18-00 SURRENDER PY OBLIGS 4,227-
2.0 . 

1,136- 3. 091-

lX-XX 49.9 400. 093 45. 182 23.4 167,365 18.5 140,089 6.0 43,848 

31-00 BOURSES INDIVIDUELLES 39,848 32,516 7,332 

32-00 VOYAGES COLLECTIVE PUU 38,469 38,334 135 

33-00 FORMATION DURANT EMPLO 2,000 2,000 
38-00 SURRENDER PY OBLIGS 857- 74- 783-

3X-XX 79,460 2,000 38,334 32' 577 6,549 

41-00 MATERIEL CONSOMPTlBLE 94,484 27,294 56,7B4 8,065 2,341 

42-00 \YlTERIEL NON CONSOMPTI 812,f47 60. 1,, 616,0'6 103,867 32,553 

48-00 SURRENDER PY OBLIGS 24,726-
87,405 II 

20,621- 4. 105-

4X-.XX 882,305 672,800 91 ,311 30' 789 

51-00 OEPENSES OIVERSES 13,995 783 I 8,659 3,110 1,443 
58-00 SURRENDER PY OBLIGS 17- ' • 17-
5X-XX 13,978 783 8,6'12 3,110 1,443 

TOTAL 49.9 1,375,836 2.0 135,370 I 23.4 887,141 18.5 267,087 6.0 82,629 
+----------------------------------------------------------------------------------------------------------------------------------+ 

.... 
N 
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Position repr41ng Go'rl.obl.iption for inputs to the Project 

PJ.oomiaed inputs 

1.Malcing available national. !"taff 

for the Project as propo~ in 

the - -*- .. .. 

2.Buiading to house pilot ~lant 

facilities with also proposed 

aodif'ications and renovp.t.!.ons. 

""'.ch~uate nUlllhers ....-ith req-:tisite 

'l_ualifir.ations provi~ed e.t promised 

for rletails. 

2~. (;a:,plete ?:'.i:'O'md floor space provided " 

for modifi~ation~,Pl.aee .Annex 

?.h. ~::!plet~ '!3ench ~.cale Lab prcvided 

for ~odific~tion,?l.see --irulex 

->c.:~a.jor renovation :oncJ lllOdifications 

r.=i.rried out as required by int~ 

national ~nsultants for tablet and 

liquid ~ection as per "nnex 

~d.~ajor renovation/alteration carried 

out to house extraction pilot plant 

es per Annex. -: 

2e.A n~-: building \ not promiaecl in 

Pro.doc ) built to houae the llUlti-

purpose solvent extraction pilot 

plant 

2f.Dem lition or old boiler house 

and building a nev boiler bouae 

to accomodar.te the nev boiler 

2g.A ne"' building at the f&l'lll readT· 
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FDIARCIAL nmJTS BY VIET MAM ~ 

I. Infrastructure : 
1.1. Builaing : 

1986 -

1987 

1988 

Description 
Civil ~odific~tion of 
mechanical '\o-'Orksbop D.nd 
St&.:"Cbouse. 

Costs (in 
.z 

68 ·00o -. 
Civil modific3tion of 
Pilot Plant (1~t Floor) 
Construction o~ Versatile 
Extrnction P1a~t Buildinr.. 

1987 Construction cf Po1.rer .Sub- ":'!/ 11 100i,OOO 
Stetion nuildir:~.(22013807) 
ll-00 KVA. ------------------------------------------------------·-----------

Sub - fotal : 

~----------------------------------------------_..----- --- ·-· 
Present -Construction o: .rc•:·ci"' 5ub

Stntion (220/~~v, 100 XVA) 
-19M · 

.. t Van Dien Fsro. 

-Construction or Dryir.g Room ~7~ 
and Cccd Sto~a~e P.cusc in 

Van Oien Parr.!. 

78,000;000 

------------------------------------------------------------------2 100, 818. 000 'O: 
-:-otP-1 : 1114 Iii 

1 .. 2. Service : 

Be Power • . 
. 1965 - Power consumption 110/~20V 6~ K\4/b a~.-ooo Dong/" 

19M - Pover con~u~~tion -:>::>C/3ROV 125.'KW/b 3 ·mIUion de· 

mon'tll 

· - Instclletion o!" po'"•er 
distribution £ystc::i (Cost: VN Dong 2,4a7•000- ). 

b. Water s 
- ho fop wnter tenks, cap. ~JC m~ , distribution etticoc7 110 

- Installation er vster aervice line (Oost VR 'Dong 2.,QG0,791 

c • J,nstallati.on of Pilot Pl?_,t equiunents · 
- Civil modific:.tion or.' 8oil~r- bou!1c 

1<>;9C>J ,474 d 

- Building or 1Soiler Furn~cc 
- Installation or Jailer ~nt! :ri.lping Steam 

diotribution s?stell\ -
- Inetaliation or equipnents aM insula,l .. ien 
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GOlilnmt:IT I~ 

OF KA.TOR R>DIFICATIOl!S TO llJIU>nzc & ?JE:i JlJILDIHGS 

The followir•g 5 pa:;es !4liou 't;:a dratd.ngs of 

buildines ard space rer:uiret:Jent o~ the project. Civil 

engineerine details of :!l;:\jor modific:\tions c':lrried 

out to the existin3 buildin~ as well as blueprints of 

new building are given. Tha Go•rerrl!!lent has provided 

the total floor area of 1, 114 s-:-. ~. costine about 

100 million VN Dong. 
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BUILDING'S MAJOR MODIFICATION 

Lay out of the pilot plant and related building requirement 

1 - main building ground floor 

la tabletting unit 

lb liquid unit 

le batch-extraction 

2 - main building third floor 
bench-scale laboratory 

3 - continuous solvent extract 
and hy~rolysis unit 

4 - existing chemical store 

5 - solvent storage in barrel 

6 - boiler house and coal 
storage 

7 - water supply 

8 - laundry 

9 - glass blowing room 

10 - maintenance and ~~pairs; 

11 - animal house r 

12 - 15 - 16 - temporary 

building unit 

13 - store for desintegrated 
material in sacks 

14 - garage 
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Bench-scale laboratory 

1 

2 

3 

4 

benches; 

frame for glass-apparatus and instruments; 

walls to be covered with glazed tiles up to 
1800 height; remaining portion of walls and 
the ceiling to be surfaced with washable paint; 
all doors and windows to be repainted; 

r •. oncrete p!aLform 450 high; 

5 - electrical wires, switches and fittings are to 
conform t~ mater!.11 standards and safety regulations; 

6 _ prescribed fire fighting equipment, such as sand 
buckets, foam extinguishers are to be placed; 

© 
© 
@ 

© 

Existing Building Third floor 

Bench-Scale Laboratory 

corridor stri tl~ ro serve movement only of 
personnel working .n the bench-scale laboratory; ~ 

toilet and washroom are to conform to good 
hygiene standard~; 

substol"'t! for small quantities of chemicals; 
definitely not to be used for bulk storage of 
solvents; 

staircase to be kept free from all kinds of 
obstruction 
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EXlS!INC IUILDINC CROUND FLOOR 
PART I 

""'terlal handover oponln11 700/1000 paraprt: 
900; clo1ed by 1lldln1 11111 •n1h windows; 
window counter projectlna both 1ldo1 200 

per.anent fl•lna ono door-panel In clo1ed 
position; blocklna wall openlnas above 
the door 

PVC 1heet floorlna heat fu1ed to 1011 
the 1ap1 and up turned at the floor -
wall anah• - or r.e••a•o floortn• 

r~o. walls en be rov•rerl with a'aa•d 
tile• up •o l'OO hol•ht; ro•Aln•nA 
portion of wall and the cetltn1 to 
he re1ur(ared with wa1h1ble p1lnt; all 
door ind wtndow1 to be rep1tnteG 

lame all 4 but tlle1 up to 1800 

window panel• to be per .. nently fixed 
In the clo1ed po1ltlon, Replace broken 
and •l11ln1 1la11 

e 

9 

10 

ll 

12 

dehumidifier/filtered air ventlllatlon 
and maintain positive air pre11ure 

wall openlna between two room1 to prevent 
chanae of 1ccldent~l ml1l1bellln1 

corridor 1trlctly 1erv1 llKl·•emont only of 
per1onnel worklna In tablet, :v1p1r.tlvely 
In liquid 1ortltlon1 re1trlctlon on 
unaubhort1ed entry - all worker• tp weir 
clean l~undered whit~ ep•on• and 1hne1 
p•~vtde r.le•n painted t~oth- r•ck• anrl 
1hoe•h~lve• In •h• ror•ldnr 

1 t~olley 111111t lllOYe only alona trolley track• 

ln all room11 electrical vlre1, 1vttche1 and 
flttln11 1r• to conform to material 1tandard1 

,ind 11f1ty r•1ulatlon1 

.pre1crtbad fire fl1htln1 equipment, 1uch 11 
1and bucketa, fnam extln1ul1her1 ••• to be 
placed In the corridor 

~Im 

j [m 

... .. 
I 
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! - re.oval of doora •nd ,..•l•um po11lble w•ll openlna between the 
ro11M1 •nd to th~ corrldora. 

2 - wdh to be .:overeJ with slued tllu 11p co 1.100 helahti 
rciutnlna portion of w•ll •nd th• celli!'ll to be ruurhced 
wlth w••h•ble P•lnt1 •11 doora •nd wlnduw1 to bo repelnted. 

3 - , ... •• 2 but ell•• dl1pen1~ble 

4 - colleca for exclualve u11 of peraonnel of the rtloc pl•nt 

S - •t•lrc111 ind corridor between 1olvenc extr1cclon wlna 
ind toilet to be kept fr•• fro• 111 kinda of 1tor•1• 
or bicycle p1rktn1. 

6 - WC, toilet ind w11hroo• •r11 to confor• to aood 
hy1t•n• 1tandard1, 

1 - tn all ro11M11 electrical wlre1, 1wttc~e1 and flttln11 •re 
to confor• to iuterl•I 1t1ndard1 and ••fety re1ulatton1. 

I - preacrtbed fire fl1htln1 equlp11111nt, 1uch •• 1and buck~t1, 
fo1• cxttn1ut1her are to be pieced In the currldor, 

IXllTl"C IUILDIMC C•OUMD FLOO• PUT 2 
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ENORMITY AND NATURE OF THE TASKS 

This project is an industrial project with an exceptionally large equipmeut 

COllJ>Onent (20 major iteas of aanufacturing aachinery). It should also be 

realised that the project is complex, aul.tidisciplinary and ambitious. The 

project also involves substantial inputs, not only by UNIDO/UNDP but also by 

the Government, the latter ir. the fora of buildings (new and major 

aodifications). The Government inputs also include services and power such as 

electricity (150Kw), water, pumping and storage (10 cubic meter) and 

deployment of specialised contracting agencies for installation of electrical 

sub station and a heavy boiler (500 kg/hr) complete with professionally laid 

pi~line and distribution systea. The outputs expected froa the project are 

of 3 categories: (i) training coaponent; (ii) research and development 

coaponent including process develop11ent and scale up; (iii) Pilot production. 

I must say that the first component, Le. training, has been fully completed 

both with respect to study tour and training fellowships. Qualitatively. the 

study tour delegation members and various trainee fellows have reported great 

satisfaction and derived excellent experience. The training also included 

in-house training, Le. both theoretical and practical. All the international 

experts on this project delivered a series of lectures on professional topics 

and teclmologies and conducted a group discussions. The technical and 

engineering staff ~f the institute derived special experience, for the first 

time, by learning through direct involvement in the installation, assembly and 

testing of equipment. We must record here the great sense of dedication and 

devotion displayed by a large number of staff members of the institute, who 

often worked for prolonged hours, beyond working hours and on holidays. They 

even unloaded heavy equipment and assembled heavy steel structurals and 

fittings, a task which is normally done by contractors. 

The same sense of devotion has been displayed by majority of the staff in 

the laboratories. These are the people who develop the initial process and 

they have not done their job well but also coiaplet~d their part of process 

development, which is now only awaits adoption at large pilot plant scale. 

The work of the laboratory scientists has produced valuable scientific 

documents on 5 medicines. This documentation is an essential requirement by 

law for approval of new medicines before they are manufactured and marketed. 
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PRE REWISITE TO CCX-tr·:IS:'"'TO!:ING OF PILOT PLANT 

Preparit1g blueprint of service lines a.rd implementation 

Of laying Of W?.ter, power "!rrl stea.'l distribution systems 

Anot.'ler example of the co::iplexities of i:npJer.ie'1ting a project of this nature 

is afforded by the extensive expertise that because necessary pre-requisite to 

coomissioning of all major equiJ;X?!ent. The Ir.sti tute had inadequate power supply, 

insufficient water storage capacity and water pumpine system ard there was no 

steam source available for process steam. Therefore the pilot plant engineer 

consultant had to prepare complete specific~tions for power substation, water 

storage, water pumping and t-1ate_r distribution pipelines. Potoier lines of 220 V & 

380 V had also to be laid afresh. Similarly while the boile::- or 500 kg steam per 

hour capacity was purchased, the entire installation and process steam distribution 

system was designed and executed by nation~l staff Order guidance of international 

experts and with materials in.£>Ut by UNDP. 

Details of water, power and steam distribution system ard chilled water supply 

system are given in the form of blue-prints on folloHing 5 pages. 



ANNEX'l'URE 

1. M.S. steam pipe to be welded 
and provided with fl~nged 
joints. 

2. High temperature resistant 
permenite steom gasket to 
be provided with flanges. 

3. steam pipeline to be insulated 
with50 thick glass wool. 

4. Class wool insulation to be 
covered with alwninium sheet. 

5. Expansion joints and sterun 
traps to be provided where 
ever shown. 

Sl'EAM PIPING LAYOUT FOR PILOT PLANT A?ID TABLET SECTIOM 

Steam t:-ap 

J_ .J. 

20~ starun Vl'\lVe 

SxtrMtior. 
Pl.nnt 

"Q 
II"\ 
N 

20¢ stc::\m v~ive~ 

25 ¢ 

"Q 

I(\ 
N 

12¢ 

40¢ M.S Pipe------. 

40 x 25 11 
Reducer 

25¢ Boil,itv I •1t 0 
steom valve 

V.1-'.'lve to 
drain 

Boiler 
House 

Pwnp 
House 

N 
~ 



Water 
Overhead 

Tank 

ANNEX'ruRE WATER :.'IPJ'NG LAYOUT FROM PJMP HOUSE TO C7JER HEAD TANK 

1 
!. 
·~ 
~ 

"Q, 

0 

""' 

- --

40 ~ pipe to pilot plant 

32 ~ pipe to Dench scale Lab 

t, 
II) Ext:-action ~ 
0 Pl~nt ~~ c I ~ <ll 
$ f-< 
It! Extractor :.:: 

Room 

Water to sump 

50 ¢ pipe 
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§ 
•l'i 

~ 
·~ 

t:C• 
i:: 
·~ 
~ 

N ~ 
l:-3 

1-4 

$ I 

.. T 
'. 

1 '2 50 ¢ G .. M. Non Return. Valve 

3 25 ¢ G.M. Globe Valve 
l~ 62 ¢ C.I. Foot VelvP. 

I 5 \foter Sort Plant 

6,7 62 ¢ G.M. Globe Valva 



1. 

2. 

3. 

4. 

5. 

6. 

1. 

a. 

9. 

New Power 
Statlon 

ro~·~· 

3801 3,.S Satz 10AMP 
22CN 3~ Satz 10AMP 

5 AMP 220 V 3 ~ Flame-proof 
switch. 

30 AMP 220 V 3 ~ Flame - I'-proof switch. 

30 AMP 220 V 3 ~ Fl~me -
proof switch. 

30 AMP 220 V 3 ~ Flame -
proof switch. 

15 AMP 220 V 3 ~ Fl~me -
proof switch. 

30 ,OOl 380 \' 3 ~ Swi toh. 

30 AMP 220 V 3 ~ Switch. 

60 A.MP 380 V 3 ~ Flame -
proof switch. 

15 AMP 380 V 3 ~ Switch. 

A?-JNEXWRE - ELECTRICAL DisrRIBUTION SYsrEM TO PILCYI' PLANT 
MID TABLET SECTION 

To Bench Scale Lab 

22CN 3~ 

1J1CfJSJqJl5 
380V 3~ 5CH~ 

8 ~ 

I-

7 

22CN 3~ 50Hl 1 

.. 
l 9 

N 
VI 

I 

-
6 



ANNEmJRE 

WATg PIPING LAYQJT FOR 
PILOT PLANT & BOIL.ER HOOSE 

1. Drying Unit to be connected 
with 20 ~ pipe connection 

2. Evaporation Unit to be con
nected with 20 ~ pipe con -
nee ti on 

3. Liquid-liquid Extraction Unit 

4. Reaction Vessel to be con
nected with 12 ¢ pipe con
r.eotion 

5. :irculating Evaporation Unit 
to be connected "Hith 12 ¢ 
pipe connection 

(.. '. :ater Evaporation Unit to be 
connected w.:th 12 ~ pipe 

1. 

o. 25 ~ water pipe connection to 
Extraction Plant. 
2n ¢ branch connection to 
Re~oiler Corxiensor and 
20 ¢ to extractor condensor 

40 ~ Water Inlet Pipe 

9. 25 ¢ water pipe from water so!'tening 
plant to Over IIead Tank 

_ 29 J .!-UP!FS'~ -
Water pipe to 
I.D. Fan 

to 
drain 

----M-----
N 

"' 

9 

1 O, 25 ~ water pipe f'rom Over Head Tank 
to DoHer Feed Pump 



ANNEX'ruRE PIPING FLOW SiEET FROM CHILLING PLANT TO DIFFERENT UTILITIES 
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FRESEMT S'l'A'nJS or nE PROJ'ECT 

'Dw project was -.mlsaged to upgx-ade the ~ stzuoture and stzellgtban 

tblt reeearcb and ciew:lopment capabilities or the staff ot the Institute ~ 

Baterla liedica b7 
1. SettlDg up ot a 80derD Pilot Plant for produolng bulk dmg&. 

2. .l pbarmaoeutical unit toi: aa1dng finished drugs in the tom ot Ubl.eta, 

capllll.e•• injeotables and QJ:'UPS• 

3. llanltoring, ata."'Wlardizatioo and optiahation of process t.eobnologlea. 

4. Ja.tter presentation ot tinisbed ch:ugs 1n llOdem dosages. 

5. To aet up a San repair and aaintenance vodc&bop. 

6. To develop competenee in the stat! ot aateria wedica ill vq ot gl.Ting 

in-house training , both at theoz:etical level and !n practice. 

To achieve the above objectives, series ot actiTities were to be aoc~ 

pliahed which were started trom •ro base. These veJ."e : 

1. Cbil construction and ciYil llOditication in the Instltute ot llaterla 

Medica to house Pilot Plant equipaent, •oiler .Hause, Tableting Section 

and Vorlcshop. 

2. To proYide process water, steall end power distri.butioa systems· to the 

pilot plant and boiler house. 

3. Finalization or equipmcat specitication and .initiating tender procedures, 

requisition or equipment, chemicals, solvents and other consmables. 

4. To Dake field purchases~ like pipe fittings, valves, power.cable, svitche 

soobts etc. tor utility services. 
5. Dell.Yer)" and installation or Pilot Plant equipmnt, boiler and·vorkshop 

machinery. 

6. Verification and che ,ldng or the equipment and machinecy. 

7 • Final _cOlilllissioning ot the pilot plant equipment and ofher machinel"J'. 

8. Trial runs on pilot plant. 

9. Training to Vietnamese on operation o! pilot plants and their re,Pai':'" & 

maintenence throudl theory and practice. 

All these objectives have been achieved by way or successi\rl coanissionin, 

or the pilot plant equipment and other auxilary machines. llumerous trial 

iims haw been conducted and the Vietnamese statt haft been tully trained 

about the •ration or the pilot plant. 
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At present. the pilot plant is fully functional. It incorporates all unit 

operation and unit processes which are required for the isolation of drugs 

from different plant aaterials and can produce both bulk phytocheaical drugs 

and finished drugs in the for. of capsules. t3blets. injectables and syrups in 

considerable quantities. 

The pilot plant being quite '-ersatile in its function can take up any 

bench scale process for optimization and process scale up. It can act as a 

de80nstration plant for the proven technologies to be trasf erred to the 

indust:rv. It can generate process ar.d engineering data for the industries to 

design bigger co..ercial plants and also can provide feed-back. 

The staff of the Institute of Materia Medica have been fully trained both 

in theory as well as in practice by way of holding intensive in-hot.:Se training 

workshop course where stress was given on the efficient: operation repair and 

maintenance of pilot plant equip11ent and aachines. They were further given 

concept of process optiaization and scale up of bench scale processes. This 

was achieved through series of lectures delivered by the consultant which 

included theoretical background. working principle. operational steps of plant 

equip11ent. their maintenance and repair. 

on pilot plant equipment running so 

This was followed by actual practice 

that the Vietna.laf!se staff could gain 

competence. confidence and ~bility to undertake not only the present jobs but 

some bigger jobs in future. The pilot plant staff of the Institute of Materia 

Medica were subjected to written test to know the competence they have gained 

during the co .. issioning of the plants which was really co11111endable. 

The project has been completed by way of successful comaissioning of the 

pilot plant and training to the staff of Institute of Materia Hedica, which 

has given competence, confidence and skill to the Vietnamese for absorbing any 

process technology in the field of modern drug manufacture. 

All objectives envisaged in the project document have been achieved. The 

project design had some unique features which have provided to the Institute 

of Materia Medica much mor"! than the mere UNDP inputs and expertise of the 

experts. In the project design the emphasis was laid to impart to the staff 

of Institute of Materia Medica a high degree of self-reliance, self-confidence 

and ability to do things by themselves. To achieve 
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reaulta of this nature and to f\llfll thiso~bjectiw the equiplent 8Dd 

llllCh1ne1'7 compcoent purchase<! were not in the fora or a total Qatell llbich 

1S D9098Se.1'7 tor the production of pharmaceuticals or various kinds 1 l:Jut 

in the fora or various unit processes. As such the various ca11ponents or 
tbe·unit process and unit operation equipment had to be asseabled, installed 

end oc•aiutoned. "r.1is vas done jointly by the international experts and the 

engineers and technicians of the Institute or Hateria Med.lea. the experts 

were aslced to jointly vork and design the total b"Ystela• nils needed cmpl.ete 

z'eTamp!ng or the utility service or the institute i.e. rerdering or vat.er, 

ste• and power which involved detailed desi£Jrl.ng end l.ayo¢ or process 

water piping, steam distribution piping network and ~r distributim or 
m}.~ple. voltases ror the entire pilot plant end tableting section. During 

the designing or the system the Vietnmaese. vere constantly involved and 

trained 1n a manner that even art.er the project is complete they should be 

in a position to do similar or even bigger te.sks independently. 

The Vietna:nese tiere i\lrther involved closely in the installation of 

the equipment and machinery rip;ht from foundations to the -E!-t:ectioo, installa

tion and coa:dssioning. They have undergone minutes4
• d~f-.ails with reearcI to 

lqing of service pipe lines and proceos piping network system which hes not 

onIT given them the feel or the totel system but competence and confidence to 

do UD;Y aore such jobs. The S8lle emphasis an creating self-contidence 1111ong 

tb9 Vietnainese scientists was adopted with respect to process scale ~ 1n 

1'h1oh Vietna.ese scientists were given an opportunity to shed their conserva

tiw approach, inhibitim to \mdertake new am diftezent processes vhioh they 

bed ne-.er handled before. They veze further provided opporb.mity and training 

'Dot' CIDl1' to eeale up 'their processes based on labora'toZ7 llCale vorlc but to 
t:i7 cat mew teobnologlcal prooewa wbf.o.'l the;r bad nrter handled .twn ·an the 

lab acale. For example,_ extraction o! Rutin by uter under ate• preasme ~r 

2 ~were demonstrated to the Vietnamese an pilot plant, m1ob 1a II.Ith. 

cheaper an4 llOft •f!Jo!ent process then the conventional process ot eztraoting 

ait!D with •thanol. 
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PROJECT OUTPUTS 

The -jor outputs envisaged within the project are the following: 

1. The c<>lllli.ssioning of a pilot plant facility for the development cf process 

technology, formulation and production of drugs for clinical trials. The 

nature and nuaber of drugs and the ai.ni.aua quantities in which the saae 

will be produced are given in armexure 1. 

2. The strengthening of research capabilities of the Pharmacology, Analytical, 

Standardization, Formulation and Phytocheaistry units of the Institute of 

Kateria Kedica for conducting toxicology, process aonitoring, 

standardization, dosage formulation, synthesis and product evaluation work 

for the development of drugs. In terms of trained manpower, persormel of 

the Insti.tute would have received training in science, technology, 

techniques and instrumental methods. A 5 member delegation of senior 

scientists and R and D adai.nistrators would acquire knowledge on the state 

of art as practiced in other develo?ing co\Dltries and advanced co\Dltries. 

Three experts for mediWI term would visit the institute to train a large 

nwaber of project staff in co .. issioning and running of pilot plant and 

handling process control instruments. The nuaber of Vietnamese scientists 

and technicians who will benefit from this in-house training is about 75. 

3. The transfer of production technology and quality standards to Central and 

Provincial factories. 

All three output$ have been fully achieved. Further details of the 

technologies generated and implbmented on pilot ~lant production scale have 

been described elsewhere in this report giving in a tabulated form names of 15 

medicines and quantities produced as well as names of some factories with 

which linkage has been for large scale prodUL:ion. Besides this development, 

Vietnam Government tws authorised l.M.M. to engage in large scale coimaercial 

production on some of the items, specifically Vitamin P Rutin ar.d 

anti-malarial artemisinin. 
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PRODUCTS TO BE MANUFACTURED AT PILOT PLANT AS PROMISED 
IN PROJECT DOCUMENT 

Reco...enc:led list of Dnljts to be initiallI Eroduced utilizi!!S, 
the Eilot Elant facilities 

Phase I - Category I 

N8lle of Plant Formu- Estimated 
lat ion quantity to be 

used J)!r I ear Usage in TheraEI 

DesllOdiua triangulare Tablets 1.2 •* Infant diarrhea 

Eleuterina subaphylla Tablets 0.7 • Cough 

Angelica dahurica) 
Kaempferia galanga) Tablets 2.0 • Fever 
Puerveria thomsoin) 

Achyranthes bidentata Tablets 1.2• Rheumatism 

Achyranthes bidentata) 
Solanwa hainanense) Liquid 10,000 Rheuaatisa 
Eleuterina subaphylla) bottles of 

lOQ ml 

Achyranthes bidentata) 
Solanua hainanense) Tablets 1.2 • Rheumatism 
Smilax glabra) 

Rauwolf ia species Tablets 0.7. Hypertension 

Neluabo mucifera Tablets 0.4 II Tranquiliser 

Strobilanthes Tablets 0.8 II Menstrual dis-
flaccidifolius order 

Phase I - Category II 

Berberine (Coscinium Tablets 0.4 II Diarrhoea 
nsitat\.UI) 

Tetrahydropal11itin Tablets 0.2 II Tranquiliser 
(Stephania sp.) 

Tetrahydroberberine Tablets 0.2 II Tranquiliser 
(Cosciniwa nsitatua) 

Stropanthin Ampoules 4.0 II of 1 ml Cardiovasr.ular 
(Stropanthus divaricatus) disease 

Reserpine (Rauwolfia sp.) Tableu 5,000 Hypertension 

Raubasine (Cathavanthes Tablets 2,000 Cerebral 
roseus) circulation 

11 - 11111 ion 
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D - strophantin t 11.yooside pow- i 1000 c t 100 kc ot t • + 1 1 1 Faotot')' Mo·. 1 1 + 
I dor I I SGctds I I I I ' I I I 

Divarin 
I I I I I I I t 
: Injection am- I 2,000,000 I I I I I Factory Ho. I I 

I poules 0.25mc * ~·· I * I t I I I I 

+ 

~----------------------------------r----------------r------------r------------r------r------r-------r-----------,------------,-----.,-----
: Rutin I 200 kc t 1000 ks ot t I t I t 

I I fiower-budJ I + I + I I + 
Po•rder t t 

I + 
I I I I I I I I t 

Tl\blet• ot I 4,390,000 I I I I I t Chemophama t 
0.02 Rutin I tablets t t I I t I & Thai Binh I 

Putin - C I + 

: I I t t I I I taotoriH I 

=------------~---------------------l---------------L------------'------------..L------L------'-------L------------L-----------..L .... .l.. •••• : I I t t t I I I I I 
Arte11?1isinin : ?o1'1d.er i 15,000 I t s,ooo ka : i + t + t s t t + 

: 1 . t ot leaves t t . t t t a t 
: Tablets i 60,ooo t i i 2 t 1 t 1 + 
i i tabletr t • t t * i . 1 1 1 

-----·--------~--------- i -· ........ ---r-----------~------r------r-----.,------------...------------..,...,..---..,-----. . 
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• . 
Rauwoltia 

RaucaxiY> 

~ Extract t t 200 k~ i I + t t I 
: I. t t t i * • 
t Tablet• t t t t t i i 
t t t t t I i t 

! Rauvudn ~Tablets 0.0021 t 200;000 tab.t . t i I I I 
"------------------~ _t I ----L-----------L~---L-.. --..t. ......... ..l. ............. ..1.-.., 
t 
I 
: 

Adenoma 

Abllin 

i i t. I t i i i 
t E~~aot t 1395 ka t 200 k1 · t t t + t t 
t EsMntial oil t . 1090 ml J t t t t t 

I Tablets I' . 439700 tab'a' I' ,. I' I' •. 

I 
I 

•• + 

I 
I 
t 

I I 

I + I 
I. . _i_~-

I I 
• • + 
* t I I + 
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~ i . AceyrintheH i Extract i 50 k1. . i 500 kl i t + t ' i •. I 

i I Sa~ntn t 30q i '900ka i t + t ~ t t 
t t . · . . I . .. i· t I I t I I 
1 Aranthin 1 Table't;a trom t 30;000 t * : 1 * * Factory t 
I I ~xtra~-b t tablet• t . * I i * • Xo .u I 
I I t t t i t t i I 

1 1 Syrup trom t 1000 bottle t t * i t * Factor.1 * 
t t extract t ( 80 ml) i t i t I I No• 2.5 t 
t I I I : I t i i I 
: I Tablet• trom i 200,000 i i I I I I I 
t t 1Japonin 1 tablets 1 : : t 1 1 1 
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: I powder I ~ t I t I t I 
: t . I t t t I t I t 
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• • :' t t t : I I I 

---4-----------------------------------~-----------------------------------------------------------------------------------------: t t I 1 I t 
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: i i t I t I I I I 
: : Tablets a 20,000 tab. i : + : t : t t 
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9 : A..P.D. 
t 
t 

t 
I 
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Liquid ; 500 bottles ! 
•a ' I 

t 
I 

I t 
: 

+ t 

* 
t 
t 

t Hanoi 
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Factory : 

---+----------------------------------·---------------·------------·--~---------·------·------t------t------------·------------·· 
10 : ~ach Dia Can ! Tablets ! 300,000 : : : ' 1 1 

t 
• - Anplica dahurica 

1
• : tablets 

1 
: : 

1 + 1 1 Faotory 1 
• ,, • I 1 t t I ,· t 
1 - r.aemteria ea~anKa t : i t 1 I t I No .II I 
i - Pueraria thomsonii 1 t i i 1 1 1 1 1 ------· -~----------------------------------------------------------------------------------------------------------------...-..---· ---a~ ......... -----------------------------·---------------·------------•-----.-------·------·------·------+--------·····------·-------·· . i i · i. i i i i I 

11 ~ Proeesteron i Powdor * 50 I 't * + 1 * * t 
: I . t 1000 ampoul_, ~ ~· "- j i ~ 
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u,yen Tam Lien (Ardrocraphis 
woulata) 

t 
t 

: 

Tablets 
0.2 111cton 

• . 
: 
: 
t 

t 
200,000 t 

to.blots : 
: 

t 
I 
: 
: 

: 

t 
: 

: 
t 
t 
t 

+ I 
I t 

t 
: 
t 

+ 

-------------------------------+---------------·------------·------------·------·------·------·-----A------·-------.... ---·---... ·~---
t t I t : t +t I I I t 

uri.t'ication ot 
Solvent 
Alcohol 

1 
Oleorosin 

1 
25 l<a 

1 
150 kr 

1 1 1 
+ 

1 1 1 1 
-------------------------------,---------------:-------------,------------1------i------i------i------------;-------------.---~---

I t I I t I I t t t 
I t. I I I I I t t 
I I +· I t t 

Potrol (technical s:rade) t 
t 300 lta. 
14000 lts: 

t 
I 

t 
t I 

+ 
+ I + t t t 

-------------------------------·---------------·-----------~·------------·~-----·------·------·------------·---~--------+-----~----Tonic elixir t 20 9000 lts~: 31!\ Qhi Elixir : I + t + + 
t t t t t I t t t t 

-----------------------------------------------------------------------------------------------------------------------------------

w ...., 
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n .. ·..roa PL_A.NT R'~PH~ At!O tuamIBRY RECEIVED & ITS tJTILIZA.TI<ll 

------- ----·-- ------- --- --- -·. -·------------------------------------
Sr.: 

.Ito;: 
Namr? of cquiprn•?nt : ~sent status 

~. ------------------------ :-------------: 
·1- . : Solvent extraction plant 

• 
2 : 'iiped fil:n evaporator 

3 ! Vacuum ch!\lllber dryer . 
4 : Liquid-liquid extractor 

5 : Re~tion vesc..c 1 . . 
6 : All glass solvent extraction unit . 
7 : Frac~ionatinf: column . 
8 : Air coopress<>r 

9 : Circulation e·1apor:ition pl:-tnt. . 
10 : Verifuee 

11 : Basket· centrifuge . 
12 : Ribbon blender 

13 
14 

. 
: Kneader mixer . 
: Cryostat 

15 :-Sharples centrifu~ 
• 

16 : Mixer scttlc::

.17 :·nJRAx :;tirrer . 
18 ·: Circulation evaporation plant 

l9 !-Three-roller mill . 
20. ·:-Label-printing machine 

21 

22 
23 
21. 

.. 
·:Bottle washine machine 
• 
: OU/ coal fired boiler 
:·Metal working lathe . 
; Hillint; machine 

·25 : Drilline machine . 
26 : Beooh grinder . 
.27 : Combination pipe and machine vice 

28 ! Power mixer 
• 

29 : Air mixer • • 
30 : Al!. glass sol vent recovery unit 

31 : Chilling plant 

32 • Planetary mixer . 
33 r Multimill 

~4 : Sincle punch tablet machine? 

35 ·: Plate & frame filter press 
: 

: 
: 

Installed 

Installed 

Installed 

Installed 

In;:;talled 

I nst.<i lled 

Installed 

Installed 

I~t.<i!.led 

Ins tailed 

Inst."llled 

Irstal ~cd 

Inst'lllcd 

Installed 

Inst3lled 

Inst..::illcd • 

Installed 

installep 

installed 

installed 

. . . . . . . . 
: . . 
: 

: 

: 
: . . . . . . . . 
: 
: 

. . 

. . . . . . . . . . 
installeel · : 

: Installed · : 

: 

: 

Installed 

Installed 

Inst3llcd 

InstallP.d 

Installed 

Installed 

installed 

{.natal led 

~ installed 

installed 

int>talled 

inatalled 

. . 
: 

. . . . 
: . . . . . . 

• . . . 
. . 

. . 
: 

..._ ___________________ ... --------- --· ... ------------·· ------- --· 
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AN EXPLANATION OF NA'IURE OF EOOIPMEHT 

AND T.~S DNOLVED IN CQ·IU.s.5IO?UUG 

Installation ~r Pilot Pl~nt F.n.uipment 

1_. Multi~~ose solvent extraction plant : 

1bis,is/.nu~tipurpose, multicompon:mt system, which is a complete pilot 

plani; in 1tse.1.1". Because or the diversity or functions which it can 

perform, the plant has 'been provided with complex mtwork or p~ping and 

vSlws sysi;elil. Therefore it needs proper emssembly or cooponenfs; 

.lnterfittilig piping and overall alignment so that the syste•itic)rks 
: . . 

vithi:>ut ~any n':'Ob"!P-:s. Since such system handlesWl.anaable. solw~"?;in 

_close cl.rcuit, meticuloos care is enstired to rMke it leek pro_ot. um.t·. 
The_ 'Dlant .consists of the following subunits 

a •• ~xtractor .. 
b~.-J:!ultitubular coooenser 

c •. Heboiler with reflux column 

d. Multitubular xeflwc comenser 

e.· Solvent service tank 

f •. Coil type coB!enser cooler 

g. Florentine flask 

h. Glass decanter 

i. Solvent circulation puinp 

k. Hater ring vacuum purni> 

1. Intercomoctinz pipeline, valves and fittirgs 

m. Steel structurals 
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. The unit was received in complete dissembled 1orm am. 
.f'ollOHins sub-tasr.s ·were <lorY? by t!r. consultant f'or installation : 

a. Preparation of C*?nw?nt concrete foundation to bear the load of the 

plant. 

b. To assemble the -steel structurals. 

c; To alien the st!'Ucture :;?1ld place it on the .foundation. 

d. To ossecible. the plant compooonts and install t."lese on the structure. 
e. To interconnect various vessels throu~ interconnectin~ pipelires, 

. valves and fittines. 

r. To install VaCUUtll pwnp and solvant circula.tin~ pwnp. 

The above_ tasks were CO!:lpleted by the consultant and the plant was 

completely.'instclled. 

2 •. Vac\nlm Ch~ber Dryin8 Unit : 

The ·unit is· a complete system in itself for dryine of wet cakes_; thick 

slurries and concentrotes under reduced pressure •• It can uork both on 

steam. and hot trater circulation system. The Wlit consists or : 
a~ Dryin~ chamber 

b. Heati11B plates 

c. Multi.tubular coooenser 

d. Condensate receivers 

e. Hot water circulation devic.:? 

f •. Water rine vacuwn pump 

g. Vent tanJ' nnd drainin!~ v~t 

h. Interconnectinc pipell.nc, V:.llvcs and fittings 

The unit was received in complete dissembled fo::.-ra. The follotd.J]8 ts>..sk!. 

t-1ere carried out for instollation 

a. Assembly of steel structure, steel rails and gaurd rails 
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b. Assembly of plant CIJIJlpor> ·nts an•l fixing these on the structure 

c. Installation of dryinp; ch~mber on the rails 

d. Connecting cocnponents of the unit through intereonnr!cting pipelines \. 

e. Alignment or drying chamher am its rails with steel stntcture 
r ~ Overall aligmcnt or th>? pl;:int 

g. crouu.ng or the plant snd coaplcte inst3llation 

.h. Testing or the plant for .vacuum leakage 

3. Wiped fil'I evaporation plant : 

The plant is a complete system for concentration of water/solvent 
extracts under reduced pressure and shortest possible residence tillle to 
-prevent thermal degradation of heat sensitive materials. The plant 
conslsts or the follo11ing suh-components : 

a. Kain ev~porator body with rcvolvins rotor 
b. tbl.titubular condenser 

o. Condensate receivi~ tank 

d. Concentrate rcceivine tank . . 
e. Water ring vacUU111 pump 

t. Interconmcting pipelines, valves and fittings 
g. Steel structure 

The componentsof this plant Here received in dissembled forr.a including 

the pipelines and steel structure. The steel structure of thi.~ plant .was 

asseaabled· .arxl aligned with extreme care to ~iths~ vi~ratio~ p~· 
?evolviilg parts of the evaporator. The components or the plent ·w~ 
~mbled erd.placed on steel structure with proper aligment. ·The c~n
Ba~ rece1vuig Ulnk was connected to the evaporator throu~ a multitubular 

condenser and goose neck and then eroutcd on c!?ment concrete f'oundat_ion. 

The other components of. the unit W<?t"e connected throu~1 interconnect~ 
pipelines, valves and fittines and th.? plant has been c-:>mpletcly installed. 
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4. Liquid - Liquid Extrr.ct ion Plant : 

·nils plant is a c<>111pletc system to pcr.forta vcrious types or liquid -

ll.quid extraction operations. tt fa a four sta~ continu'lUS type counter 

current system and consists of the followine sub-canponents : 

a. Centrifugal extractor 

b. Solvent extract tank 

c. Aqueous extract service tank 

d• Solvent service tank 

·e. Intercomecting pipelines, valves and fittings 

r. S:teel structure 

The-plant WiUf received in cliSSCillbled cordition aM needed follo~ 
tastes to .be carried out for its. installation : 

a. Assembly or "steel structure 

b. Alignment o! the structure and its groutinz on cement concrete founda
tion. 

c. Installation o! centrifugal extractor on the structure and its alignment 

d.: Installation or aqueous extract tank, !l;olvent tank and solvent extract 

tank on the structure 

e. Connection ot various components through intercomecting pipelines, 
valves and fittings 

rhe plant is COlllpletely installed 

,. -Reaetion vessel unit : 

This unit is" quite wrsatile !or performing various unit processes. 
"1'he \Ulit consists or : 

a. Reaction vessel with stirrer 



b. Hu1titubuler condenser 
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c. Retlux S)'St~• 

d,. Interconnecting pipelines, valves and f'ittin«s 
e. Steel structure 

'1'be various ca..ponents of this unit were asserabled and installed on 

st.eel sti:Ucture. The wdt '!as properly aligJled and gro.ated on cement 

cancJ:ete foundation. Tm coaaponents of this WU. t were connected With· 

pipelines, valves an:i fittings. 

6. Installa"tion of boiler : 

In most or UHDP assisted pri>ject in which boiler forms one of the ~, 

the lMtallation of boiler is contracted to boiler supply Calpal1J. In tix 
• 

preset)t project the d.llficult task of planning the installation -Qf boil.er 

1188 assigned to. the consultant. The boiler esseaibl.y and installation is E:f 

ccaplex task involvins a· J\ulnber of sub-tasks and sub-ir.stallations, such 

a. Preparation of strong cement concrete foundation for main boiler, ·1\lrn 

induced draught fen, :forced drau~ht fan ani chiJJlrey 

b. Refractory linine of the furnace •1ith refractory bricks 

c. Installation of chinlncy, I .D. fan and F .D. fan 

d. Installation or water softening l'lant 

e. l.ssembJ¥ of boiler 1110Untines, d:csicn of boi¥r feed water systea '17ld 
commisslonJ.nc or boiler 

The existine boiler hou!'~ of th~ Imtitutc could not h~ the. boiler 

because one or the pillars of the buildin~was obstructing the installtio: 

Necessary modifications to overcome this difficulty tsere reccoanerded· by 

the consultant, which is completed. The chimney required for. the boiler 
1· 

was not. supplied by supplier and therefore it had to be desiened ln 

consultation with Smoke Nuis::ance Control Department. 
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The following was done by Vietnaaese contractors and l.H.H. engineers 

a. Civil foundation for boiler. furnace, l.D. fan and chimney 

b. Asseably of mountings of boiler and interconnecting pipelines 

c. Fabrication of =bi9Dey 

d. Installation of boiler and furnace on its foundation 

e. Installation of chimney 

f. Installation of I.D. fan and F.D. fan 

g. Refractory brick lining of the furnace 

h. Installation of water softening plant and feed water piping systea for the 

final commissioning the boiler cospany engineer. 

Consultant was invited for one week. 

7. Installation of workshop machines 

The following machines in the workshop have been installed: 

a. Metal working lathe 

b. Hilling machine 

c. Drilling machine 

d. Husky grinder 

e. Combination pipe and machine vice 

In addition to above major installations the following equipment and machines 

have also been installed: 

a. Circulation evaporation plant 



b. Hater evaporation plant 
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o. All gJass·hitJl ef".ficiency f'roctionating coiw;in 

d~- All ·glass aulti pu?'pe>se solvent extraction unit 

e. Air compressor 

-t. Sharples centrifuee 

g. Rotavapour 

h. V~ril'uge 

i.-BaSket · centrifuee 

k.:llixer~settler 

1. · Pouer mixer 

m. Air driven.mixer 

n. SEH multi.sheet i"ilter press 

O~ Ribbon DJ.ender 

p. Kneader· mixer 
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ea-1as1oning or the equipment and machines 

1• Multi-purpose Solvent Extraction Unit · r • 

~ plant V&S COllllliSSioned by taking trlel Nns on Sophora ci.""Ug for 

..eolation or IUtln. nie steps invol'Wed are : 

1. Extraction or Sophora under reflux oooditi.on vi\h ethanol. as the 

sol~. 

2. Contact period 1 hour. 

3. Imber ot eztnotion : 4 
If. Cooling ot eztract to preolpltat.e aut !llpurit!as. 

5. ftltratlcn ot _illpJritlea in the fora of-pre01p1tate. 
6. utlY.W ohueoel traat.Dt to the tilt.ftd extn6t for nmoftl·ot 

eblo:ropl\fl end other colour.f.llg -~~· 

1. CooOentration ot extract. 
8. Dllut1oD or extract with hot water to precipitate cut Rut.S.n. 

9. Filteratim or lbrtin. 

1'?• Dq1ng ot Rutin. 

About 50 legs of dJ:ug were charged into the extractor. Vith the he!p of 

solwnt recirculat!Dg pap, 200 litres of ethanol 'ftl.'9 charged into the extra· 

ctor throutJi measuring m~lce tank. The beating was carried bJ suppl)i.ng 

steaa through the 11.llpet coll of the ctraotor. Jtece8sa17. preuure was 
aa1nta1ned to control the refiuxing. After one hour of conteot tba extract 

Vall telcen to the t"eboller and the reboiler was heated up with ateaa far the 

HOOft1'1 of aolftllt. r..amdrl.le another 150lita· ot ethanol wre llUb~oted to 
tbs extractor end the estraction was carried out. About ?5lltS. ot 11e>lwnt 

wre reconzed t1'0ll r4boile:a.~ f\Dd reco!wd 1n the serd.ce tenk. The remain1ng 
?5 ·litres in the reboiler were taken out. The serYice tank was 1.'epleDiabec! 

with another 15 _litres or eolvent to bep it z:ead7 ~or the third ext;ractim. 
This vq five extractions were carried out. The total extract received from 

the reboiler SllOlmting to 375 lltxes va.s allowed to oool 'to precipitate out 
the !Jlpurities. The_ ethanol present in the mare as bold up was sub.iected to 

liw steam to get eti>anol water ID1xt:ure in the decanter. ThiB was taken to 

a storage tank tar recowry or solwnt throush fractional distillation. 'ftMt 
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extract containing illpurities in the f'oz:• or precipitate was filtered tbrcugb 

SEii Filteration Unit to get_ clear liquid "'11.oh was ther. subjected to charcoal 

treatment in the reboiler to re1110ve chlorophyl and other colourir.0 aaterial.s. 

Again the extract was then subjectedJ°SE:N Filteration Unit to remove charcoal 
and the col~!ree extract was concentrated in reboiler to its one titth 

volume which was t\Jrther diluted with 600 litres ot boiling vat.er to precipi

tate mt l'btin. Rut1n was filtered arxl subjected to drying in Vac\.DJll chamber 

cleyer. The sequence or the operation is given in the !'low !:bae~ei 
ot batches were carried out f'or t'ully conni.ssloning or the versatile extraction 
untt. 

the consultant advised the Vietnamese counterparts to extract Rut1n with 

vater ander pressme. This would involve less steps and· the cost or produc- . 

t1on vould be ccmsiderabq low. Few batches were carried out vith water extrac-

tlOD ualer 2 Jar pressure. 'lbe results so obtained vitb this irooeu wen 

ecmslderabq .better than the ethanol extraction system aDd ~ Yf.etnamem 

eomrt.erperts v-..re c~ ita merits owr e~l •xtnotion.,The 
•quence ot the operations inYolTed are giftn in the Plow Sleet~ n. 

During comf saiml.Dg or_ the plant about 60 ~ ot Rut!n wn Proclu=ed. ·-·-·. -Jeai~ .1;1i», the c06aultent clnoostra~ hov the atraotion unit om be used 
under d!tterent coaditicma tddch 1s as uncle:-•• 

1 •. Emaction with oold sobent under c~m. 
2. Extraction v1tb hot aol'ftftt under oirculation. 

3. Emaetion under pre~. 

4. Ste• d1stlllaticn UP,der atmoapherio pressure and under super 
atme>Spieric pressure. 

S. ~tion under cohabiticn. 

6. Recoftry ot sol"feDt under atmospherio presa.are and tmder V&CUUll. 

!,4g,uld L!guid Extraction Plant 

ru. 19 a 4-staa. centritugal extractor •1th built-in stages. '1'be ·. oowl ot 
1:be extractor 19 ooaneote4 to a motor am 1a prodded •itb CDt em.at noe1-

dng tank, om ~- tank ad one solftnt tank. 
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Tr1a1 runs on t.h1s extractor were conduoted b7 taking colouring matter 

df•eolftd in little quantity ot ethanol and lllD4 with water to llalce it.~. 

t!J9 aolwnt tar erlraetlon selected was cy8l.Clbe::icane. 11'8 two ab:e811S ot feed 

enr1 eolftilt at a ratio ot 5 : 1 ~subjected to the ~tor to eee the 

i>erfQt'llllDCe ot the aach1ne. A clear ratt!nate free frm oolour!ng •tter was 

recei-4 en cm bend ml extract containing all the colour~ matter eztracted 

frca tiw feed wu ncei'ftd on the other sida. There wre no traces ot water in 

extract ar aolwnt in water. '?his daterm!md the etticienc1 of the extractor 
to eztnct out solute froGl the feed with the help of aelectiTe aolnnt. 

IUMl'OWI 1'\188 wi:e taken and the Vietneilese operators vexe th~ made 

to• understand the prine1ple and the efficient operatian or the machine •. !bey 

wi:e turther explained how weir diameter aijould be changed with variatiOD 1n 
densities o! teed and solvent and how solvent to reed ratioa Bhould be adjusted 

to get best results. 
The eztractar is now fUl.ly operational and can be . .used as a oomem!al 

milt for separating actbe principles trora aqueous or &JV' non po~ aolTent 

.vitb laelp or polar solTents which are ilnlcil>le with each other. It can also 

be uSed as good utility tor process optim1zation of liquid - liquid extractiC>:' 

process. The capacity or the plant is to handle about 300 to 1000 litres/hour 

at different speeds or the bowl. 

Vecw11 Chailber Rger 

The unit consists ot main cha.'Dber with a !lance wh,1.eh is movable on a 

rail. The find end vhioh acts as the second flange is provided with" pipe 

mani!old 818f;em and a vapour pipe line. The pipe manitold system is oonneoted 

to the heating plates over which th!re are trays for dryins the material. 'lbe 

vapour line is connected to the tubular condenser !or condensing ot vapour. 

The condensate iii received in two receivers which are used altemative]7 to 
keep the syste11 under operation without disturbing Vac..IWI at the time 'Of nmc>

virig ot 'the condensate. 'n>e whole unit is conmcted to ·a· vaewm system 

through a liquid ring vaCUUll pmp. 
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The equipment was tested under vacuum and the leakages detected were 

plugged. Drying of Rutin cake was conducted both under steam heating and 

under water circulation by varying the vacuum in the system This was done to 

demcnstrate how both systems can be operated separately when the need arises. 

Numerous trial runs were conducted and thorough demonstration of its 

operation was shown to the Vietnamese trainees. They were further trained to 

use this dryer under different conditions of temperature and vacut1111 to 

establish temperature vacuum relationship on a particular system. The unit is 

completely functional and can cater large quantities of material for drying. 

Chilling Plant 

This is a trolley mounted portable chilling plant with a refrigeration 

capacity of about 15 tons/hr. It consists of a two stage compressor, a 

condenser, an evaporator, a receiver, an expansion valve and interconnecting 

pipe to form a refrigeration cycle. It is also provided with an internal 

cooling ptllllp, a service tank and a discharge pump to be connected to the 

utilities. 

devices. 

The unit is quite compact and provided with automation and safety 

The plant was filled with brine solution, a mixture of propylene glycol 

water mixture and put to operation. The temperature of brine was brought down 

from +2soc to -10°c. The operational steps for running the plant were 

explained to the Vietnamese trainees and the function of each component of the 

machine was also explained. The designing of piping system for connecting the 

plant with different utilities has been done and is given in Annex III. 

Rapid Heating Circulation Evaporation Plant 

The unit consists of a main body which is fitted with a turbular calandria. 

The inside body is provided with baffle plates for defrothing and entrainment. 

The system is connected to an air-moist pu111p which sucks the vapor directly 

into the water separator thereby condensing the vapour and creating vacuum in 

the system. The calandria is heated with th-, help , : · am. This plant WE<i 

subjected to vacuum testing to find out any leakage. 



- 52 -

Commissioning of This Film Evaporator 

The unit consists of main body which is jacketted. Inside this there is a 

rotor with blades which rotates. On top of the rotor ~here is a distributor 

which distributes feed unifonaingly. The rotor shaft is coupled to a motor 

through a ball bearing and a mechanical seal . The bottom of the body is 

connect~ to product receiving tank. The side of the body is connected to 

turbular condenser through a vapour line and the bottom of the condenser is 

connected to the distillate receiving tank. The unit is connected to a water 

ring vacuum pWlp. For the measurement of feed rate a rotameter has been 

provided. 

This plant was subjected to vacuwa testing and the leaks where ever found 

were detected and plugged. 

For trial runs a dilute solution of sugar in water was taken up as the 

feed. It was subjected to concentra~ion in the Thin Film Evaporator. The 

necessary vacuum setting and corresponding steam pressure were adjusted to get 

the optimum conditions. The machine worked very well and gave satisfactory 

results. 

The steps of operation were demonstrated to the Vietnamese operators. 

Numerous trial runs were taken to establish its operative capacity and 

efficiency. The capacity of the plant is to evaporate about 250 litres of 

water per hour. This t1ay the plant was commissioned and put to operation. 

Numerous trial runs were conducted on aqueous solutions to be concentrated 

under vacuum. The operational steps for running of this equipment were 

demonstrated and expiained to the VietTIJU11ese operators. The setting up of 

feed control aga1.nst specific vacuum and steam pressure were optimized and 

shown to the operators. The plant is fully functional and can evaporate 25 to 

30 litres of water per hour. 
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SEN Filteration Uni~ 

This unit is a recessed plate type filter unit wLich is mostly used for 

clarification of liquids. This press was assembled and put to operation by 

filtering out activated charcoal in the extract. The press gave excellent 

results and large quantities of extract were filtered in very short time. The 

operational steps including assembly and disembly of filter plates and use of 

proper filter medium were explained to the Vietnamese operators. 

Numerous trial runs were conducted on this equipment with excellent 

results and the press is now fully operational. 

All-Glass Solvent Recovery Unit 

The unit consists of a 100 litre reaction vessel provided with a variable 

speed agitator and connected to packed column followed by a reflux condenser 

and co~ler. The unit is provided with solvent measuring flask and two solvent 

receiving flasks. The Uilit is provided with hot bath for heating under 

controlled conditions and can work under vacuum also. 

The pla~t has been successfully commissioned and put to operation for 

carrying out different reactions and also for recovery of solvent. The 

operational steps to operate this unit have been demonstrated to Vietnamese 

staff and the unit is fully operational. 

All-Glass Multipurpose Solvent Extraction Plant 

The unit consists of 50 litre flask which is connected to a reflux 

condenser and a cooler. The condenser outlet is connected to a soxlet. This 

plant can work as solid - liquid or liquid - liquid extraction unit with a 

facility to recover solvents. The plant was put to operation by carrying out 

several trial runs on different raw materials. The operational steps for 

operating this unit were demonstrated to the Vietnamese operators. 
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Hydrogenation Unit 

The Parr hydrogenation unit WES assembled and made operational. The 

commissioning of the unit was carried by way of demonstrating hydrogenation of 

pregnenolone acetate to convert it into pregnenolone. The reaction was carried 

out by using palladium as the catalyst. Complet~ conversion of pregnenolone 

acetate to pregnenollone was achieved. The operational steps and the safety 

of the unit were explained to the Vietr.amese staff. 

Besides this, other small Bench-Scale units like cryostat, mixer settler, 

Traux emulsifier, Sharples super centrifuge were commissioned and made fully 

operational. Their working and operational steps were explained to the 

Vietnamese staff. 



Fellowship, 
Training Course 
Study Tour, or 
In-service 
Training 

Study tour 

Fellowship 

Pharmacology 

Phytochemistry 

Organic 
Chemistry 

Pilot-production 

Duration 
(months) 

2 months 

2 months 

2 months 

3 months 

3 months 

Drug f orllUlation 3 months 

Machine main- 3 months 
tenance 

Technical 3 months 
workshop 

Analytical 3 months 
Chemistry 

Extraction 3 months 
Techniques 
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UNITED NATIONS DEVELOPMENT PROGRAMME 

TRAINING 

Nane and gender of 
Fellow(s). If training 
undertaken abroad, 
indicate country and 
institution of study 

Hr. Nguyen Van Dan 
Hs. Doan Thi Nhu 
Mr. Le Tung Chau 
Ks. Khoung Bang Tuyet 
Hr. Nguyen Tuong Dung 
in India, FRG, Holland 
and Italy 

Mr. Pham Duy Kai 

Started 
(date) 

Completed 
(date) 

Scheduled Actual Scheduled Actual 
(Est.) (Est.) 

25/4/86 16/6/86 

2/4/87 30/5/87 
Universite Rene Descartes 
Paris, France 

Mr. Pham Van Thanh 15/9/87 15/11/87 
CNRS Institut Chimie 
Paris, France 

Mr. Ngo Ngoc Khuyen 19/7/87 18/10/87 
RRL, Jammu, India 

Hr. Nguyen Que 19/7/87 18/10/87 
RRL, Jammu, India 

Hr. Nguyen Thuong Thue 19/7/87 18/10/87 
RRL, ~ammu, India 

Hr. Nguyen Ba &ot 19/7/87 18/10/87 
RRL, Jammu, India 

Mr. Dang Dinh Tien 19/7/87 18/10/87 
RRL, Jammu, India 

Hr. Do Viet Trang 12/1/88 11/4/88 
RRl, Jammu, India 

Ms. La Thi Kim Oanh 12/1/88 11/4/88 
RRL, Jaamu, India 
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In-House Training Workshop 

A training workshop was organized in the institute to impart intensive 

training to the staff for the: 

1 Safety use of pilot plant equipment and machinery. 

2. Theoretical background and the working principle of the equipment and 

machinery. 

3. Operational steps of plant equipment and machinery including their 

repair and maintenance. 

4. Safety regulations. 

About thirty people from the staff of Institute of Hateria Kedica 

participated in the training workshop. The consultant delivered series f 

lectures in which theoretical background, working principle of the equipment 

and ma.chines were explained to the trainees. They were further made to 

understand how to operate each individual equipment by way of giving 

sequence-wise operational steps. They were given complete understanding as to 

h .. w repair and maintenance on the plant equipment should be carried out. They 

were further mad~ to understand what type of operational difficulties they 

could face, what troubles there c~uld be during the operation and how to 

overcome these difficulties. Stress was also given on the safety rules and 

be taken during the running of 

which are working under 

regulations 

pilot plant 

i.e. what 

equipment 

safety measure 

especially those 

should 

equipment 

pressure, how to prevent fire hazzards and in case of such evnetuality how to 

overcome accidents due to fire. The trainees were given thorough practice on 

the operation of pilot plant and thereafter they were asked to run the pilot 

plant equipment and machines in presence of the consultant to know their skill 

and competence. This was followed by a written test and issuance of 

certificates to the successful trainees. The training lasted for about ten 

days which provided skill, competence and confidence among the trainees for 

the efficient running of pilot plant including its repair and maintenance. 



- 57 -

LIST OF LECnaES DELIVEUD BY IBTIRllATIOllAL DPDtTS 

AIJllD AT IllPROVDE nm PROFISSIOllAL ICllOULEDGE 

OF nm PlllSCmDL OF I.II.II. 

Lectures delivered by Dr. C.K. Atal, CTA 

1. Manufacture of tablets - Pilot plant scale up considerations 

2. Manufacture of liquid and semi-liquid preparations. 

3. Scale up & machinery considerations 

4. Stability of pharmaceuticals 

5. Preservatives and anti-oxidants to increase shelf-life. 

~- Bioavailability series - Absorption of drugs 

7. Bioavailability series - Liver function and liver bared metabolism of drugs 

8. Methods for determination of bioavailability and bioequivalence 

9. Toxicology and clinical trial protocols for new drugs 

10. Teratology and mutagenesis testing of new drugs 

11. Drug receptor theory 

12. Drug design 

13. IllllUile system & I11111Uno-llodulator drugs 

14. Solubility and solubilization of drugs 

15. Filteration and clarification 

16. Biotechnology Recombinant DNA techniques. Genetic engineering 

17. Biot.Pchnology - Monoclonal antibodies & hybridoma technology 

18. Interferon 

19. Anti-inflammatory drugs research 

20. Antiasthmatic drugs research 

21. Anti-arthritis drugs research 

22. Pharmacognostic standards on raw materials 

Lectures delivered by Prof. K.T.D. DeSilva, Industrial Pharmacist Consultant 

1. Formulation, production, quality assessment and stability of syrups 

2. Tablet technology Excipients, size reduction, mixing, granulation, 

granule characteristics, compression and handling of defects. 

3. Tablet formulations & in-process control 

4. Coating of tablets including sustained release forms. 

5. Good manufacturing practices, sampling, stability testing and packaging. 
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TECHNICAL HELP, TRAINING AND DEMONSTRATIONS GIVEN 

BY DR. K.T.D. DESILVA, CONSULTANT INDUSTRIAL PHARMACIST 

1. Compilation of a monograph on Tetrahydropalmatine THP 

2. Assay method for determining purity of THP 

3. Assay method for THP using tablets by HPCL method 

4. Providing accelerated stability testing model and stability protocol 

5. Formulation development for THP HPCL tablets 

6. Monograph compilation for berberine hydrocloride 

7. HPCL assay method for berberine hydrocloride tablets 

8. Formulation and manufacturing of Berberine Tablets 

9. Introducing l.M.M. staff to film coating technology 

10. Monograph compilation on tetrahydroberberine 

11. Tetrahydroberberine tablet formulation 

12. Monograph on Achyranthes bidentata Benth roots 

13. Standardization of Saponin contents of A. Bidentata based on haemolytic 

index 

14. Development of a good formulation for A. bidentata syrup and i~s standard 

specifications 

15. Improvement in A. bidentata extraction technology 

16. A proposed improve method for making total extract of Adenosma 

17. Formulations of tablets of Adenosaa 
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PROBLEM SOLVING AND PROCESS IMPROVEMENT AND 

DEKONSIRATION ON ISOLATION OF PHYTOCHEKICALS 

Technical help rendered by Dr. S.K. BAMERJI Consultant organic cheaistry/ 

analytical cheaistry. 

l. Deaonstration of an approach for reaoval of colour fr<>11 isolated samples 

of Tetrahydropalaatine: this aethod based on reduction of coloured 

iapurities (formed by oxidation of THP) using sodiua borohydride was 

deaonstr~ted and adopted as process technology. 

2. A UV SJ>"~ctrophotometric aethod for assay of THP based on its absorbance at 

282 ma was deaonstrated. 

3. A process for isolation of tHP on lab scale was demonstrated and pro~ess 

f\lr 25 kg batch of Stephania based on actual work done by the expert 

elsewhere was passed on to I.K.K. 

4. A process for converting Berberine to Tetrahydroberberine was demonstrated 

on 100 batch using sodium borohydride reduction method. 

5. A method to isolate pure oleanolic acid (suspected to be the active 

substance in Achyranthes bidentata roots) was demonstrated. 

6. Demonstration of process for standardization of Adenosma extracts based on 

estimation of total phenolics. 

7. Demonstration of process for isolation of diosgenin from Dioscorea roots. 

8. Demonstration of a process for conversion of diosgenin to 16 DPA. 

9. Providing a process for conversion of serpentine to Ajmalicine {Raubasine). 



- 60 -

LIST OF PUDT.IC!TIO>!~,rl'.lOCC!t.l.IBS .• . .'·!D GOVT .CLEAR.VlCE 

'FCR 1-UNUFA~:!: OF n~Tr.S TO ~-;: !" A:!fn;";\C'l'URED AT 'l'P.E 

UNIOO ASSIS'l'io!n :•ILOT PT • ."·Jn' 

MOHOGR.APH!3 OH : 

1.Acbyranthes bidentata ~s hypocholesteremic ag~nt 

2.'fetr:a...hydroberberine a.c; a hypnotic tranquiliser 

3.A formul~tion containine ~~lir.?..fi?hurica,Kaerapferia galanga and 

Puera.ria thaaSonii 2.-5 =!..~ antipyrP.tic and analgesic agent in fevers. 

4.Tetra~ydrop:!.lmatin ( Gin~~rin ) a~ a potent tranquilosedative in 

mental disordes. 

5.D-strophanthin ex stropha."?.thus divaric~tus as a cardiotonic 

drug·. 



• 
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RECOMMENDATIONS 

1. There should be adequate supply of raw materials, solvents, cheaicals and 

other consuaables to run the pilot plant effectively with an object to 

produce bulk phytocheaicals and finished drugs in large quantities. 

2. There should be adequate stock of spare parts of the plant equipment and 

machinery to avoid break down. 

3. The project needs post. operative assistance for some time till the 

Institute of Kateria Kedica is on its f ira footing. This shall include 

assistance in procuring spare parts, some quantities of solvents, 

cheaicals and other consumables. This also includes periodic monitoring 

of the progress of the project and its evaluation. This also involves 

providing assistance of an expert for training the Vietnamese for process 

optiaization and scale up techniques for future process technologies. 

4. The consultant suggests and recomaends to press in two pressure extractors 

of 1500 litres capacity each into the system fo~ the extraction of Rutin 

on commercial ~cale. Since basic infrastructure is now available with the 

institute therefore by enhancing the extraction capacity the institute can 

produce Rutin to the tune of 15 to 20 tons/year. The Rutin can be sold in 

the international market thereby considerable foreign exchange can be 

earned which shall meet the operative cost to conduct research and 

development, optimization and process scale up of new technologies. 

5. The management should have strict control and monitoring on the operation 

and maintenance of pilot plant equipment and machinery. The management 

should give more emphasis on safety rules and regulations to be observed 

by the operators and declare pilot plant area as a non-smoking zone to 

avoid hazards due to fire. 

6. Artermizinin, which is a new and interesting output of the project and 

which has now been the focus of attention as an anti-malarial drug need to 

be produced in bulk. Additional investment is needed for large scale 

equipment and working capital. This should be given high priority . 

............... ----------------------------------------------------~~~~~~~~~~~~~~ 
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FUTURE UNDP ASSISTANCE 

A phase II project had already been proposed amounting to a financial UNDP 

c01111itaent of US$ 0.6 million, according to 1985 estimates. The project 

docwment for phase II will involve setting up a pilot plant for manufacture of 

steroid hormones and other 1110re sophisticated semisynthetics like 

progesterone, methyl testosterone and ethynyl estradiol. The project document 

(draft) for phase II is ready for submission. The iapleaentation time for 

phase II will be two years. It will be desirable that the inde}lendent in-depth 

evaluation mission which will evaluate Phase I terminal report also examine 

fonaally the phase II draft document draft document and make its 

recomaendations. 

It may be noted that I.K.K. has already taken advance action on starting 

commercial cultivation of Dioscorea composita which will form the starting raw 

material for all steroid work proposed in phase II. It is also praiseworthy 

that I.K.K. has also developed teclmology on lab scale for production of 

diosgenin, 16 DDA and progesterone in advance preparation for scaling up the 

same with inputs expected under phase II. 

It is requested that mission may make recommendations on post investment 

inputs necessary to consolidate the gains accomplished under Phase I. 

• 




