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1. GDiER.!1 BACKGROUND 

The pharmaceutic3.l industry is one of the most important industries 

which had a. phenomenal grovth during the last 30 years, as a result of 

which significant achievements in social welfare could be registered. in 

developed countries and some of the develop~.ng countries. The total world 

production o! pharmaceuticals in 1977 vas around USS 418 billion out of 

which about 68( vas accounted !or by developed countries, 2~ by centrally 

planned econoaiea and l~ b7 developing countries. The share of l~ of 

developing countries is almost all in formulation and packaging and not 

in chemical based industries; it is concentrated only in a fev of the 

developing countries. 

The annual rate o! growth in this ind.uatry has been about lo'.(. 

Given the present distribution of vorld output and relatively small 

differences in performance between developed and developing countries, it 

is highly unlikely that the 2~ reallocation of pr~duction called for in 

•he Lima Declaration vill be achieu1d. In order to attain the Lima 

target, the developing countries have to grow at about twice the rP~e of 

the dev~lo~ed world over the entire period to achieve a 25',t share by th~ 

end o! the century-. 

An important elem,,,nt in. a programme of heal th ('are is the 

availability of miitable drugs for prevention as well as curative medicine. 

I~ addition the J.lma lta declaration calls for 'Primary Health for 

Everybcdy by yea:r 2000'. If this ale~ is to be tranal~ted into action, 

the availability of drugs to sup·port t~'\e heal th programmes has to be 

ensur~d. 

In aeuy developing countries, pharmaceutical products are either 

not availablo in appropriate quantities or qua.li ty or their costs are 

exc1ssively high. For developing countries as a whole, th"! erpenditure 

on pharmaceud~:.ls accounts for almost half of the total e.rpendi tU!"e on 

health ca:re; that is almost three times the proportion found in rnany 

developed cot.ntries. Even so, the total amount available for health care 

in developilltl!: countriea is very limited and it represents only ~ of ~he 

Grol!JB National Prod'l.lct (CNP) and between 4~ - 6<J1, of this exnend1ture is on 

pharmaceuticals. ln co~arison, ~he developed countrjea' health care 

bud.get repres1,nts &( - ~ cf th3ir GNP from which l '5~ - 20';( is spent <>n 
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pharmaceuticals. Hence a more rational way of supplyin~ pharmaceuticals 

has to b~ planned. to cope with th6 actual demand. In this connection, 

the first step would be the establishment of Sational Pharmaceutical 

Industry, which will operate in the interests of the country and will 

produce drugs necessary. Apart fro• resulting in positive economic 

benefit in saving about 4~ of foreign exch~e through simple formu.lations 

of drugs, this will create infrastructure for further inciustrial grovth 

and development of skills. 

UllIDO has therefore developed policiea and strategies r.,r the 

development of pharmaceutical i~uatry in the developing countries as a 

resul./;. of which there hq been a phenomenal growth in UifI:OO activities in 

this sector. For example, there vaa only one project of the value of 

USS 90,000 during 1974, vhereu there are 50 active projects during 1979 . 
and projects under implementa1ion are mainly large ones vith a total value 

of USS 4 million. 

This could be easily enlarged baaed 'l!l the prograa.es and strategy 

al.ready developed, should the financial resources be available. Dile to 

the liDli tat ion of funds 11~ programmes cannot b.; implemented. Provision, 

t4erefore, of •dd.itional funds i• the only way of implementing the projects 

designed by UII:OO. 

2. SOCIAL 

Besides the benefits to the industrialisation process which the 

development of t~~ ~~arm9eeutical industry will bring, the~e are quite 

distinct social benefits vhich an indigenously based production progr-amme 

may offer. A r•latively iadependent drug industry will give the 

developing countries more freedom ~o form health care policies and to 

ensure 'Primary Re!llth !or Everyone' by the turn of the century as envisaged. 

Such a programme can only be e!fectiv~ if the tools of implementation a.re 

available. One of the aaajor tools for the su~cess of primary health is 

the availability ~f "'.dequa.te cpiantity cf drugs of the requirg~ quality. 

Therefore th• pharmaceutical industry provides products vhich are essential 

to the i1111ediate velfar~ of the population (and which cannot be re~lac~d 
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by other products) and the industry is v1~al for pro'l"i.s.i.uu of ._ - -, .... \.. 
~ea...""· 

care and effecting long term improveme'l.t of standards of linng. 1 healthy 

population is an essential pre-requisite for achievit.g the desired progress 

in developing countries. 

3. TR.ADE A...llfD ECON01ITC~ 

The developing world having onl7 l~ of' the share of' vorld production 

is heavily dependent ~n imports of' these products from the international 

market. The deve1opment of' social heal th progranaes in developing ~untries 

will naturall7 mean an increase in imports. This statement is better 

illustrated by studying the world trade in this industry. 

*The to°'al erports of developed. market economies are 92. "J1; vb.ile 

the correeponding figure !or developing countries is 6. ~. The latter is 

mostly baaed on the e%p0rt of plants used for aedicinal purposes. A.s compared. 

to the vorld production, the developing countries imported 51.~ compared. 

to 11.1' f'or developed countries and. 20.~ f'or Southern European countries. 

4. U!!DO POLICIES AND STRATEGY 

The establishment < .· · a !)harmaceutical ind'?lS'try is not a simple ~ask 

since this industry is baaed on sophisticated. techniques ~ calls for 

substantial investment. To assist the developing countries establish ~his 

industry, OB'IDO has elaborated a range of policies f'or the developing 

countries such as a drug policy, production 90licy, basic principles for 

transfer of' technology, strategy on rep. acement of chemical rav materials 

by natural raw :nateriali. such as medicinal plant ertracts and rnul ti purpose 

plant for the production of several drugs of small volume. The development 

and promotion of' pharmaceutical industry in developing countries is vith 

the objective of becoming selt-sutf'icient in the essential drugs rf:qUired 

by the Governments for their health programmes. Howevar, self'-su!ficiency 

at the national level is not a.l.va.ya !eaaible due to the market and 

infra.J~ru.cture. !n v~ev of this, UBIDO has Jeveloped strateg:r to atta1n 

s~lf-su!!iciency at sub-regional and regional levels. Due to the di!!er~~t 

• Source~ United N~t:ons Year Book o~ International Tr!!de Statistics. 

-----------------------
-----~----
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levels of development obtained in the developing rountries, pharmaceutical 

industry has to be planned in a phased manner starting from si::lple 

for:nulat~.on a.nd packaging and progresning towards backward integration 

to chemical synthesis !rom intermediates and rav materials. 

In the absence or co-operation a.nci co-ordination between developing 

countries in the development ot pharmaceutical industry, llUmY' developing 

.countries in di!ferent regions are producing the same drug in li.Jlli ted. 

quantities with the result that .io exchange of finished. product or raw 

material is poHibh and ver"J' o!ten one comes across abuse ot the market, 

aa well a.s laclc of basis for co-operation leading to increase in the cost 

of drugs. In view of this, the main strategy of UlfIOO has been the 

development ot ptl~~eutica.l incluatry in a co~lementary and co-orlinatesd 

manner to at"Oid unhealthyeo11p9-ci t.on between neighbouring countries a.a 

well as to ma.Jee it possible to reach self-sufficiency in sub-regional 

and regional levels, as mentioned. above. 

Another objective and strategy or urnoo is to assist developing 

coU1'.tries ia the creation ot research and development which is a basis 

tor !u.t--=e expansic.n or this induatry. For this purpose regional centres 

have been developed. ot vhich details are given on the Ph&r11aceutical 

Centres in latter pq-ea. 111 the atrategies of mIT:W for th• ievelopment 

of pharmaceutical industry in developing countries aro baaed. on technical 

::a-operation bebeen d9\.elcping eoun~riea as vell u developing and 

developed. countries. The latter is in particular of special impor-tance 

for transfer 01' technology' training and deeigning. unoo• 3 efforts will 

alvay'J be to find dialogue for reinforcing these co-operations. 

Based on the above strategie• UlfIDC hu de7eloped. and implemented 

proJeeta in thi• 1111ecial fiela i~ quite a numbar ot the developing 

~.ountriH• !Iovever the need.a ue far lar·ger co11r9ared. to the limited re­

s..>urces avai~.able vi t-. in United 11ations system, including Ull1DO. Therefore 

it is ~rtant for UlfIDO to receive additional con~ributions from 

Goverr.menta tor financing pharmaceutical pro]ec~s in the interest of 

davelopin~ couutrias ana mankind. 
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Project proposals suggested. by UNIDO for ~lementation by 

sources other than United Nations could b~ divided as follows : 

I. Formulatiot and packaging of drugs (tablets, capsules, 
injectiblea and oral rehydration salts) 

II. Production of bulk drugs starting from intermediates/ 
raw materials and lll'lltipurpoae plant 

III. Drugs based on medicinal plants ~ other natural 
resource• 

IV. PharaaceuUcal Development Centres (regional and 
sub-regional) • 

I. Formulation and packaging or drugs (tablets, capsules, 
injectiblea and oral rehy-dration salts) 

This activity can start mostly in all developint: countries based. 

on established. list of essential drugs. Those countries which are in the 

?rimary atap in this industry could ent~--· by formula.tioa and packaging 

or tablets, capsuleg and syrups. The detailed. list or equipment for such. 

activity, the design and layout, a.a well u coat are gi"Mn in Annex I. 

Total coat tor formulation and paclcaging tozc one u:u._gi one country 

amounts t~ USS 1.5 million. 

Countries which are on UllIDO list for establishment or such. 

primary pharmaceuticPl industry are : 

l!'rica.. 

Asia -

;;•uian•, <;had.•, Uganda•, Gambia, Botswana, 
Burundi and Rwanda*, Upper Volta*, lfiger and Cameroon. 

·Afghanistan•, Bhutan, Bangladesh, Hepal •, 
Sri Lanka, Vietnam, Peoples Re~ublic of !emen•, 
Democr.atic Republic of Yemen. 

Lat in America. Dominican Republic, Zl Sal vad.or, Hai ti*, 
Honduras and Nicar&«UA. 

The ner.. step ~ill be th.e erpanaion of !o-mulation and packaging 

of tablets activity towards injectibles for vhich a detailed list of 

equi?ment, 9xperts and training lS given in .ln.~ex Ii. 

UlffDO has carried o·:-: feasiblli t.y studies on country level. Th'! 
remaining countr1e2 aro covered thro~ regional st~ies, ,specially 
the recent ones in co-otiera.tion vith WHO and UNCTA.D. 
?ro ;ect N<1. INT/009/ A./oi/'19. 
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Total cost for in;ectables for one unit in one country amounts to JSSl.2 :nil.:'..:on. 

As this activity rill be accommodated. in the already constructed. building, 

therefore no Additi~nAl cost o.f buildilur is reuuired for those 'Oh.arm.11..C~utic~l 

units where such uroduction activitT llaa bean foreseen. If aot~_;m_ <Mid.itional. 

amount of USS .·:..J0,.000 is reauir~ for the buildi~. 

II. Production of bulk drugs sta.-"'ting !rom inter11ediates/raw materials 
and arul.ti?urpose plant 

.la the producti.on of drugs for intermediates and rav materials is 

more sophis"'<icated technologically, and requi::-es large ca~Jaci ties to 

justify investments vhich are not always available in ddv~loping countries, 

tJWIIX) haa developed the concept of multipurpose plant which makes it 

possible to product! a group o! drugs in the oame writ for· small individual 

drug capacit;r. .la this activity is not known in the developing world and 

is a novelt7, tmIDO is establishing a dtm0nstration unit in Havana, Cuba 

(198o) ill the interest of Latin American countries in order to train the 

personnel and develop technologr for drugs in the interest of that region. 

The coat of equipment, building, tecb.n.ic.U assistance, training etc. is 

given in .lmlu III. 
-- ·-- - - -

Total ~st for one unit i. ~ one country UIOun"ts to USS 2 .o 111illion 

f!Xcluding building, nlua USS 0.5 million fol' building.+ 

tm!DO' s &ill is to establish 2 mo:r-e such uni ts, one in Asia and the 

other in Africa. The countries foreseen for this activity in the interest 

of the region are 

!f epa.l in laia 

Tansania in Africa 

III. ~"Ug! based on medicinal olanta and other natural resources 

Moat ot the developing countries have rich flora of medicinal herbs 

and. plants and essential oil beari~ plants growing wild in maJ1Y' cases. 

The m8<licinal plant11 can serve as a val·.iatle source of rav materials 

for loca.l. ph&r11aceutical industry aa v~ll as ~or export either in the fa~ 

of crude oxtrac-ts or finished products. The pharmaceuticals based on 

+ These prnjects are mostly sub-~ontracted on & turn-key basis. 



~edic1nal nla.1.ts can either be introduced in the ex~sti~ ~armaceutical 

production units or a versatile aru.ltipt1r9-0se plant can be established 

for the o:rtraction of medicinal plants or active ingredients. An essential 

drug list has been draW!l up by UNIDO based on Technical Consultat~on 

meeting on production of drugs from medicinal plants in developing countries 

rio4d in India in 1978. Tha list of &.{ttipment for extraction of active 

ingred.ien-+s in the existing unit is given in Annex IVa. ___ _ 

Total cost for one unit in one country amounts to USS 350 ,000. 

For extraction of dif!ere:c.t quantities ;,f a variety of medicinal 

plants a nnll.tipurpose plant ha.a been developed which is indicated in 

Annex IVb. 

Total co.rt for eauiiment.includin.v: building for one unit in one countrz 
amounts to USS 68o,OOO. 

Countries suggested. for development of such progr&mmea are as 

follows 

Af'rica Botswana*, 
Cam~roon, 

Rwanda•, 

Burundi*, Central &.!rican Empire*, 
Guinea, Guin.ea-Bissau*, Madagascar, 

Senegal, Zan%i b~r. 

Asia Afghanistan*, Bhutan*, iepal*, Thailand, 
Vietnam. 

Latin America Bolivia, Equador, Haiti*, !iouduras, Nicaragua.. 

IV. Pharmaceutical Develo'OIDent Centres (regional and sub-regional) 

As ~entioned. before, due to la.ck of research and development in 

developing countries as well as the difficulties of placin~· candidates 

for long period training abroad., mostly in developing countries due to 

the different level of industry, it has becom~ very important ~o create 

a regional Pharmaceutical Centre equipped with pilot plants according to 

the region's production activity, in order to carry the applied research 

and development, especfall.,,. in :nedicin.al plants, up-dating of processes 

according to the needs and especially in the training of personnel. 

Ul'lI!X) is establishing such a centre for French sp~aking Africa 

in Upper Volta which is financed by the Belgian Government. A second 

centre is planned for Asia which. will be estabLt.shed in India under UNDP 

• UNI:OO has carried out faasiblli ty studies on courtry level. The 
remaining countries are covered through regional studies, especially 
the recent oneg in co-operation with WIIO and UNCTAD. 
Pro ,Ject N'o. INT/co9/ A./01199. 
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financing and a third i:J planned for Latin A.rlerica for the ANDEAN group 

of countries, again to be financed by UNDP. 

tJNIDO's objective is to establish a similar unit as \n Unoer 

Volta for th~ English sneaking Af'rican countries. The country chosen 

is Tanzania. Tt.e project document for the es~ablishmen~ of a pharmaceutical. 

industry ciiavelopment centre for ~_d.evelgping _count?'I' giving detail• of 

equipment, experts and training cost is given in Annex v, u an exallple. 

_rua_ actin:t7, after being carrie~_ ~1 _!lni.t.ed_ lfation• !or _4 ;rear_a._ will be 

financed. '\areug& IEF_ of _parti.cipa.~ cAlrtrie•, ___________ _ 

Total cost for one unit in one country, . in.cludizw buildiwr, amounts to 

USS 2.5 million. 

6. Tl!!cmJICAL CO~PERATION AMOlfGST DE'V!:.OPING COUNTRIES ( TCDC) 

The inrplementation of pharmaceutical industry projects under 

TCDC is !£uible as vell as advantageous because of similarity of infra­

structure and production progra1111es. UHIDO has carried out studies for 

establishi.?.&g such a programme of co- operation. Further, tnlIDO has 

signed agreements with the National producers in Argentina, Peru, Me:z:ico, 

Egypt and India. These countries a":"e fairly advanced in the field of 

pharmaceutical industry and are in a position to transfer technology. 

On this basis, and under the auspices of ONIDO, India is transferring 

technology fer the manufacture of fifteen different synthetic drugs in 

a multipurpose plant to Cu~~. In a similar manner, UNIDO is ~ostering 

co~peration between developing.countries in the pooling of markets and this 

exercise will ~e extended to other countries. Examples ar~ co-operaticu 

between Cape Verde and Guinea-Bissau to be extended to Sierra Le~ne and 

Gambia; between Tanza.!lia and Mozambique; between Cuba, Guyana, Jamaica, 

Costa Rica and Mextco and between Nepal and Burma. 

7. CO-OPERATION W'ITH DEVELOPED COUNTRIES 

tTNIDO has been making ef!or-ts to promote co-operation between 

developed and developing countries since the f~rmer can make a sig:iificar.t 

contribution towards the development of pharmaceutical industries in the 

developing countTies. The developed countries can co-operate in the 

above ?rO.JeCts in the matter of supply of machinery, technology, erperts 

and training which are not available in ~he developing world. Such a 
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~o-operation has been successf~l. ?or examnle a ~raining ?rogra.nu:ie in 

Pharmaceutical Technology is bein~ coniucted. at Ghen~, Belgiu.~ ir. 

co-operation with the 3elgian Government and the ~harmaceutical industry 

of Belgium and a number of technicians ~rom the developing countries ~ave 

already been trained. Similarly Kabi Vitrum of Sweden is co-operating 

in the fi!lds of production of inS"J.lin, synthetic drugs and blood 

derivatives; Vifor of Switzerland has been co-operating in the establishment 

and operation of infusion production units. Dumex of Denmark has offered 

co-operation ~n the production of synthetic drugs. Hungary is providing 

know-how for the i:wiufacture of anti-malarial dr ...gs. 

8 • ORGA.TIZATIO!IAL SUPPORT IN UNIDO 

The Pharmaceut~cal Industries Unit of Chemical Industries Section 

is composed of the following staff : 

1. Dr. A. Tcheknavorian-Asenbauer, Chemicc:.1 Engineer, 
Chief of the Unit 

2. ~ofr. C.N. Chari, Chemist, Biochemical Engineer 

3. Ms. K.E. Quintero, Pharmacist 

The following are being inducted into the Unit in the near 

future 

4. Mr. M.I. Polyevktov, Chemical Engineer 

5. Ms. O. Valdes, Chemical Engineer 

6. P?"')f. F. Sandberg, Pharmacognocist 

This staff is implementing righ now 50 active projects a:id ieveloping 

policies, new concepts as well as projects for futurs programmes and 

activities. In case UN1DO could obtain additional funds for implementing 

the above presented programme, ONIDO is rrepared to provide adequate 

number of qualified staff in order to secure smooth and efficient 

implementation of these projec·ts. 

9. SUMMAR! AND CONCLUSIONS 

tINIDO is invclved in the establishment of pharmaceutical industry 

pro.Jee-ts for developing countries financed thrf')W?;h UNDP, UNIDF, SIS and 

special contr1bui.1ons. Howe'1er, the need3 of the developin.g countries 

~---~ ~--·-- - ~----- - ~ -
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a.re much larger and the limited budgets ;;f Goverrunen'ts are ;io I. diic-q-~t~ 

for the purchase of ~s to illee"t the e\·er increasl.~ der:iands of the 

~~~ial heal th programnee of the countries. A r:ltional way of su!)ply of 

drugs has, therefore 1o be introduced to attain self-rel:ance in ~his 

vital field which is !ssential for improving the ~ity of life, vhi;h 

in turn is the backbone for the development of any nation. UNIDO is 

giving technical assistance to most of the devel~ping countries particularly 

the least developed countries, wherever the Governments are not in a 

position to finance these programmes. mn:DO is, therefore, making efforts 

to obtain special donations from developed and develeping countrieP for 

financiu« tkeae proJeeta. 

The necessity for the projects given under para.graph 5 has been 

established by UWIDO th.rough studies by in~ividual international e:rperts 

to the concerned countries or at the national and regtonal levels. The 

project proposals are divided into four categories bas6'i on the level of 

production, sophistication and infrastructurg ava.i~able in the developing 

countries. The investment r&qUired for each unit alcng vith the countrie& 

Which are ~~itable for ~eeei~ing such assistance have also been indicated 

as summarized below : 

(a) Formulation and packaging of drugs 

(bl 

( i) 

(ii) 

Tablets, capsules, syrups and oral 
rehydration salts 

Injectables and infusions 

Production of bulk drugs 3tarti~g from 
intermediates lrav mater~.als a.nd 
multinuroose nlant 

( c: Dr•1gs based on medicinal 'Jlants 

(i) Expansion of production in 
existing unit 

(iii Multipurpose plant 

-- -~-,-- ~- ~-,-~--~~,---~---- -

Total cost per unit 
per country uss1.5 million 

Total cost per unit 
per country uss1.5 million 
(including building) 

Total cost per unit 
per ~ountry uss2.5 million 
(including buildi~) 

Total ~~s~ per unit 
per country USS350,000 

Total ~oat per unit 
per country U3S68o,ooo 
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In view of this, the donor Governments could choose out of 

these the countries and the level of production to find out the 

contribution required for implementing thes6 projects. For example 

if one chooses group (a·) (Formulation and packaging) countries such 

as Botswana, Burundi, A.~ghanistan and Nicaragua, th~ total amount of 

contribution required for illll>lementing four projects in the above 

four countries will be USS 6.0 million (4 x USS 1.5 million). If these 

projects should includo injectables and. infusions, an additional 

contribution of USS 4.8 million (4 x USS 1.2 million) will be 

necessary making a tota1 of JSS 10.8 million for the establishment of 

both theae projects in all the four developing countries mentioned 

above. Similar calculations can be made for projects for the 

lllU.ltipurp~9e plant 3!1ci unit for production of drugs from medicinal 

plants. 
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COST OF UNIT FOR FQRMULATION AND PACKAGIYG 

Annual Caoaci ty 

Tablets 400 11i:lion 
40 million Hard gr.latin capsules 

Oral l iquida 5 million tottles (100 ml each) 

PARTICULARS 

Building 

(Typical layout enclosed) 

Equipment !or Production 

(Detailed list enclosed.) 

Equipment !or Quality Control Laboratory 

(Detailed list enclosed) 

International Experts 

(Pi•oduction, Qu.ali ty Control and 
Maintenance) 

Training 

COST 
us s 

400,000 

500,0Q') 

70,000 

450,000 

80,ooo 

TOTAL uss1,500,ooo 
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EOUiP!ttENT FO!i ORAL REHYDRATION SALTS. 

Type of .Eaui.nment Nu.mber ne<ruired. 

Granu!.ator l 

lutomatic nial Scale l 

Drying Inatallation. l 

Dry Blend Jli.xer 1 

Stain.leas Stnel Drwns 2 

10 

Powder Feeding Machine l 

Sealing Xachine 1 



I , A - ...... -

Equipments for tabletting section 

( 1) 

( 2) 

Trpe 0 f machine 

Sitting machine 

For sitting powder like irtareh, 

talcua poveder etc. Capacity 

approx. 200 kg/hour. 

With suitable sieves, for pulverising 

sugar, calcium gluconate etc. and 

also for dry sifting of granules (similar 

to Fits mill). 

lumber reauired 

One 



0 

-- ------- -

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

- 15 :-_ 

l':vne of :r.ach~ 

Planetary mix.er 

For wet miX::nir of J;:O':'lders for granula-ticn 

capacity of the rni xi ng vess~l - 125 litres 

(working capacity for approx. lCC kg mass) • 

PlaneQ:ey- mi.x~ 

11orld.ng capacity - 50 kg mass. 

Oscila.ti.ng granulato:c 

With variable SJ>eed, sieves of different 

size, made ot perforated stainless s-ceel 

or plastic wiremesh and not o! stainless 

steel wixa mesh. 

Hot air oven -
With ~o tucks bavi:ng 20 - 24 stainless 

steel trays in each tra.ck. Working 

capacity 100 kg of dried granulesjheating 

with steam and electricity. 

Pluid bed d:ier -

Designed to have required saf~ty measuxes, 

heating with steam;capacit:f 100 kg. 

Stainless steel Blender, double cone or 

•v• type -

• 

For mixing g:ranules with lubrica~ing a.gents. 

\forkin{;' volume 200 litres. c·.1orking capa.ci ty 

about 200 kg or gra."lules). 

Blender similar to Ho.8 -

Wor!:in.; vo 1 UIA18 lCO litres. 

---~--------~ -~-- - - ---------.-..;..-.--------------- ~------- ·--

Nu.'!lber requi~':!i 

One 

One 

Two 

Two 

One 

One 

One 



(lO) 

(11) 

(12) 

(13) 

(l4) 

(l5) 

(. ') 
J..,)' 

- ,~ -
- --

Rotar.r tablet compressil:J..3 caclri.ne -

Capaci~. 30,oco to 40,oco tablets per-

hour 

Rotary tablet ~mpreasing_ mach!ne 

Capacity 80,000 to 100,000 tablets hour 

Dust rmaver for tablets -

For removing dust rrom tablets 

as they come out: of the compressing 

ma.chines. 

Visu.a.l inspection bel.t -

For ins:;>ection or tablets and 

coated tablets. 

Rot va-:er bath -

About 30 cm diameter !or 

making granulating solution. 

Punch polishing unit -

llum.inium storage tank -

Ca.pa.city' 2CCO lit - for stor~ 
denatured spirit or Isopropyl alcohol 

required !or ~ulation. 

?JJ:Ip rl th fla=ie proof tt0tor -

For pm:rpi:lg alcohol. 

'l'llo. 

Four 

(One for each 

tablet compressi!:s 

machine~) 

~e 

One 

One 

One 



(l} 

(2) 

(3) 

- ~.7 -

Equipment !or taolet ~ca~i.?5 section 

Type of Squipnent 

Stai:lless steel coating pan -

Complete rl th hot air supply and 

ahaust system. Capacity 100 kg 

~ tablet cores. 

Stainless steel coating~ -

$1m1j,ar to No 1. Ca.!J&Ci'ty 50 kg of 

tablet cores. 

Polishing Dr\ml -

For polishing coated tablets 

capacity 100 kg or coated tablets. 

w 

(4) Room deht1midi£1er -

(5) 

(6) 

l'cr the dehumidified. room of 

the coa~~ section. 

St2.i!l.less steel pan -

El.ectricall:r heated, with til-:in;­

device or bottom outlet. Ca.pacit:T 

25 lit for making sugar syrup for 

coating. 

Port:ible high Sl'eed stir.t'er, medi"Jm size -

For mix1n~ colour or talcum powier i.~ 

sug--...r 3yTUP. 

Stair..les!l 3teel 3·~or::i.;:e tank -

Side or 'oo ~t.om c11tlet. Ca.pz.ci t:.' 

Number required 

One 

One 

One 

One 

One 

One 



. - ia -

Note: Ii C'Jnventional SUe,-a.l:' coating is =epla.ced by !il: coati.."l..g' 

then i te::i :ro 5 an:i 1 will no-; be required. 

- ::l.equi..r91ent of ecr..U.pments for ':ht: in process con~l 

in the tableting and coa·~ing section. 

Number required 

(l) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

7/eighing :schine dial type -

Capacity 2CO kc!· 

Wei$hing :::achir.e dia.l type -

Ca~city 25 kg. 

]&.la.."'l.ce -

For checking average weit;ht 

of ~olets 
• 

~onsanto b.ardnesa tes~er fer tablets -

Ve-·d er ~~.lipP.rs -

Appa...-atvs for testing friability 

of ~ablets -

Lp~a.ratu.9 for te3tin~ disintegration 

tiir.e !or tablets 

One 

One 

~e 

Two 

One 

One 

One 
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!'.auitllllent !or oral liquids and ciro~ aol~~ioa 

~:ype o! Equipments 

(l) Stainless steel SyTUP kett~e -

(l) 

(3) 

Jacketed !or heati.ng ri th s-:eam or 

cooli.D.g with cold water, suitable !or 

apy~ pressure (about 1.kg) or vacuum; 

.titted Yi th high speed stir:er (name prwi) 

mot.Jr), ther.nometer, deep stick !or -..uri.D« 

volume, bottom out let, world."lg ca!Bcity 

lOCO lit; !or making syrup 3nd. suspension. 

Stainless steel jacketed pan -

Jacketed !or heating or cooling; 

bo-+;tom out!.et, working capacity 

~50 lit, tor caki ag auxi11aey so­

lutions !or syrt_-p or suspension. 

Stainless steel solution kettle -

Sui table ! or appl.yi!lg p:-i:essure (a.bout 

0.5kg) or vacuum, fitted with h.1611 gpeed 

stirrer, deep stick. For making drop 

solution working capacity - 100 lit. 

(4) Porta.ble hi,3:h spe~d sti.r:er med!.UI:i size -

(5) Turbine horw~cni::er -

with nziable spceC. for ba";ch 

size 250 lit. 

Number required 

One 

One 
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(6) Filter press -

With stainless steel plates 

capacity f0r nomal s~ SCO lit pe: hour. 

(7) Stainless stee! transfer !"Jr!IP 

titted with flame proof ~tor. 

(8) 

(9) 

(10) 

(11) 

(l.2) 

(13) 

(14) 

lU.lipore filter unit -

316 iz:m diamet~ !or filtering drop solution. 

SU:U.nless steel mixing tank -

suitable !or applying pressure or~.--~ __ .. 

!i tted with high speed stil:!'er (name 

proof motor) bottom ~utle~. 
~it7 2000 lit. 

Stainless steel mixing t.ank 

s1m11a.r to No.9 capacity 1000 lit. 

Stainless steel storage tank 

similar to !lo.9 but without stirrer capacity 

2000 lt. 

Stainless steel stora.g-e tank 

similar to llo. 9 but w1 thout sti..'""r'er 

capacity lCOO lit. 

Sta.inles2 steel portable vessel 

suitable for applying pressure or 

n.culllll capaci t:r 2 50 1 t. 

Sta..1!lless steel portable vessel 

sil:lil.a.= -to ::o. 13 capai:!.ty lCO lt. 

One 

One 

One 

One 

One 

One 

Two 



----

(15) 

(16) 

(17) 

(1) 

(2) 

(3) 

(4) 

(5) 

(o) 

- 21 -

iieigt. !~ l:!.C:.chine dial type 

~p~ty 200 kg. 

iieit:;billg machine dial °tyl>e 

capacity 25 1'"..g 

l!ydrometer 

!or checking specific gravity ur ~s. 

Requirct;.ent fo equipments for capsule. 

Stainle3a steel ~lender 

doublG cone or '7' type 

capacity working volume 100 lit 

tor ~ capsule mixture. 

.r.utomatic hard gelatin capsule 

!'il~ ~d closing machine 

capacity 20,cco eap:JUlos/hour. 

Room dehumidi!ier 

!or dehuci~JinG: the rilling room -

3mall vaQ\lUl:l cleaner. 

1i~l inspP.ction belt 

for inspecti.Il8 tilled capsule~. 

3alance 

tor checkin.~ !111 weiJht of the capsules. 

Cne 

Cne 

Two 

Cne 

One 

One 

Cne 

Ono 

Cne 

-------- - --~- --~~~--- -- --- - -- ---- ---- -- -------- . ---- --------------
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~w.ip:::~=.t f~!" p!.~~~ng of tablets granules and capsules 

(most o·r the tablets and capsules ~ ~o ~ packed in strips) 

( l) 

(3) 

(4) 

Note: 

(5) 

(6) 

Stri~ sealing machi.Ile 

with automatic feeding attachm~nts for 
tablets and ,..oated iablets. 
Capacity 60,000 tablets/hour. 

qtri~ ~e•lin~ ~t~ 

similar to Ne ·· l, 

capacity 30,coo tablets/hour 

Strip sea.ling ma.chine 

1'i th automatic ieed.L...g a~..ach­

ment for capsule, capacity 

20,coo, capsules/hour 

Batch pri:lting attachments 

!or strip sea~'"'lg ~chine: 

Number reauired 

One 

Three 

One 

Five 

(one for e2.ch 

machine) 

Ca~city o! the strip sealing ma.chlnes has been 

calculated on the basis of two shifts working per d.ay. 

Semi automatic counting machine 

for tablets and capsules. 

Se~ autor:a.tic counting machine 

for coated tablets. 

One 

(7) Semi ~utomatic heat sealer for 

(8) 

1>0lyethylene ba.t!B• 

Autoi::a.tic pacl::.J.£;L1g for gTanule:::; 

!or '..1" '-.as.-:i..ng g-ra...,ules in sachets, 50 gr~ 
;i. ~c 

to be g=a=.s of s::-:: .. rru.les in e<i.ch. 

One 



(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

----~---~--- ----~ ---
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Req"i.,.ement of equipments for pa.c~""i.ng oral liquids 

and drop solution. 

Type of EouiP~ent ~Im::ber reoni::ed. 

Bottle washing ma.chine 

Ca.:pacity 3000 - 3500 bottles/hour 

for wash.ine 6Cml to 200ml bottles. 

Bottle brushing machine 

!or cleaning occasional dirty bottles 

or bottles for reuse. 

Tuxn table 

for transf erril:lg washed bottle to the 

fil.ling ma.chine. 

Automatic :hi.quid filling machine 

4 to 6 heads piston type, capacity 

3500 bottles/hour, size 0£ bottles 

60 ml tc 200 ml. 

Semi automtic liq_uid filling ma.chine 

two head :piston type !or filling bot·tles of 

60 ml to 200 ml. 

Semi autc~atic liquid !illin~ machine 

Capacit? 2000 via.ls/hour 

!or filli::s lCml to 2C-.:U. vialJ of 

drop solution. 

One 

One 

Three 

One 

One 

One 



(7) 

(8) 

'q' ~- ) 

(10) 

(12) 

·- 24 -

Autoi:::a.tic capping r:iachine 

for sealing bot·~les with :pil.ferproo.f' 

Semi autct1a.tic capping ma.chine 

for sealing bottles with pili'e-°'1)roo! caps. 

Au~om.~tic labelling :na.chine 

for round bottles, size 6Cml to 200ml. 

Capacity 3500 -to 4cco 

bottles/hour. 

Sem..i. automatic labelling ma.chine 

for: :-ound and fl.at bottles, capacity 

about 2000 bottles/hour. 

Semi automatic capping ma.chine 

for closing 7ials of drop. solutions. 

auto~.atic la.celling i:achine 

for ampoules and vials. Ampoulesize 
I 

l.ol to lCml, vial size - 25-30 mm 

dia::ieter. Capaci~f 4000-5000/hour. 

One 

One 

One 

One 

One 

One 



( l) 

( 2) 

( 3) 

(4) 

( 5) 

(6) 

(1) 

(2) 

( 3) 

( 4) 

( 1) 

( 2) 
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Equipment fer the packagiD.1; section Number recruirP.d 

Conveyor table 

6 met~r long 

Rappa batch printing machine 

for over printing labels and cartons 

Leaflet !olding machine 

Gluing rol.lers 

for applTing adhesive on the labels 

Gull tape dispenser 

Balan~e 

capacity - 12 leg 

for checking weight of' the finished packets 

Equipments for material handling and central weighing 

centre 

Forte lift 

capacity 3 ton 

Stacker 

capacity l ton 

Rand operated palle~ truck 

capacity l ton 

Weighing machine dial t;rpe 

25El kg (vi th large platform) 

100 kg 

30 kg 

4 l:g 

2 kt· 

Equipment for production area 

De mineralising column 
~·~acity 1000 lit/hour 

Distilled water plant 
Thermocompression Distillation type 
cap.!Lci ty 200 1 it/hour 

Four 

Two 

One 

Su 

Su 

Four 

Two 

On~ 

Si:x 

One 

One 

Four 

Four 

Four 

Two 

One 



U) 

(4) 

(5) 

(6) 

(7) 

(8) 

~tainless steel s~orage 'tatllc 

for cieI:dneralised water 

capacity 20CO lit 

Stainless steel storage taJ:lk 

- 26 -

for distilled water, insulated a.nd 

with heat:tn..; arrangement for maintaining 

the temperature of the distilled "1Qter at 8o0c~ 
~ity 1000 l~. 

Stainless steel pUI:Ip 

for pumping demine.ralised and 

distilled water. 

Compressor to pro~uce oil free a.i= 
3 

capacity 100 :.:J/ho'.lr, pressure 4 kg. 

Storage tank for the compressed air. 

Floor washing machine 

( 9) Industrial vacuum cleaner 

with dif.fere..'1.t a.tta.clu::.ents. 

(10) Fire erlillgui.3.hers 

rv 3. 

as ~er the ad.vise of the fire prevention 

de:pa.rtLlent. 

Accessories required for production. 

·.r-rne of :..cces:::or-r 

tlJ A.1-..::::U.n.ium contai!lers 

50 k.~ ca.paci tj· 

25 f-6 

15 ,,.."'!'" ...... 

One 

One 

l'wo 

Two . 

One 

One 

Nutiber re ;;1ll;eri 

12 

20 

15 

.I 
I 

I 



(2) 

(3) 

(4) 

(5) 

(6) 

(7) 
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r-r;,e of accesscr;r 

capacity about 50 kg of granules 

for storir g g.r<>...nul.es and :i'Owd.ers 

Stainless steel buckets 

St~rage containers !or tablets 

made of ~lastic or stainless steel or 

alumin:i:.mi; suita.blly shaped for easy 

stacking of ecpty containers. 

cam.boa.rd boxes 

each holdi:lg 400 ampoules of 2 ml 

!or sto~..ng sterilised filled ampoules, 

awaiting quality control approval. 

Pallets ma.de of light but strong metal 

Stainless steel scoop 

large 

medium 

small 

(8) ~ooden or stainless steel pa.c.dle 

ia,.ge 

(9) 

mediu;n 

sm.ll 

Stainless steel spatulas 

large 

medium 

50 

6 

200 

2000 

500 

12 

20 

u 

3 
., 
..; 

3 

6 

6 

3 
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'!'rpe ot accessor;r 

( 10) Aapoul.e washing tr&)"s 

a.de ot &luminiwa or nainl••• steel 

each holding 100 ampoulH 

( 11 ) 'l'ro 11 e,. 
large 

Bill&l.l 

tor carr,.-i.ng material• and •all 

equipment vi thin the production area 

( 12) Trolley tor carrying drwu 

(13) Sta:i.Jll••• st~el containers 

capaci t7 10 lit 

tor taking coating syrup 

(14) Largo! spoons 

tor putt'\.ng syrup on the tablet co?iea. 

lumber requirN 

:50 

8 

12 

4 

6 

6 



r 
I 
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!Juip!!nt tor qualitz control laboratorie• 

(l) Blectric Shaker 

(2) Jl:icro aeltillg point apparatua llli.th llicroaco~ 

(3) P.H ... tar 

(4) Polari .. ter vi.th acceaaori•• 

(5) Refractometer - .lbbe t1P9 

(6) Viacomet;er 

(7) S~ropllo1io •tar U.V. and rt .. ible range 

(B) I.R. S~ropllotOMter 

(9) r1 ... photometer 

(10) Colori•ter 

(11) Electric aeuitiY• anal,-tic Cal.me• 

(12) AQ'aical balance 

(13) Balance, •tter mk• 2 or 4 kg capacit;r 

(14) Rot water bath - el.ectricall;r heater 

(15) Sand. bath 

(16) Rot air OTen for clr7inc wuhed. gl ... apparatus 

(17) Rot; air OTen 811&11 

(18) Vacuua OTen 

(19) Jfa!tle !urn&ce a~ 2000 v. for operating 
t;.-perature - 1100 c. 

(20) L&borator"7 sicroacope vita binocular 

( 21) Iarl t'iaeer appara1iua 

( 22) Jmisture utermnati011 balance infrared. heating 

( 23) Rotaicr"7 naporator 

(24) Centrifuge table t;;rpe 6000 R.P.J .. 

(25} Diaintigration te•.er 

(26) Hardn••• teeter 

( 27) Priabili t;7 tester 

( 28) VacuUJI d.eaicator 

( 29) Rigla V&ClUm PUllJ> 

( 30) Refrigerator large •i 1e 

(31) :sun.en burn•" 
( 32) Heating mantel• 500 ml 

(33) Magnetic stirrer with hot plate 

-~~----~-- -~~ -------- ---------- -------,- --- --- ---------c-

lfwaber r!qU:ired. 

One 

One 

Tvo 

One 

One 

One 

On• 

One 

One 

One 

Tvo 

Tvo 

One 

Two 

One 

'l'vc 

Cne 

One 

One 

One 

One 

One 

'l'vo 

One 

'l'vo 

One 

One 

Tvo 

Tvo 

One 

'!'wlve 

Four 

Tvo 
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pruip!!nt !or qua.litr control laboratorie• (Cont'd) 

(34) 

(35) 

(36) 

(37) 

(38) 

(39) 

(40) 

(41) 

(42) 

(43) 

Luli.n•r now •1'8t•• 

Membrane filter 11'8t•• 

Inculaior - water heating vitk ther110atat control 

Hot air lterilia:tng OYen taperature 
range 300 - ~oc. 

Hot :lir OYen for drJ'ing waahed. apparatua 

'l'urbiU..ter 

Project~ (Zoll• read.er) 

Jlicromcepe vitk binocular 

Refrigerator 

PtQ'ai,cal balance glu• apparatus 

Tvo 

Three 

One 

'l'vo 

One 

One 

One 

One 

One 

llot•: lie proviaion haa bee made for a bielegi.cal laborator,-. It i• -
~d.ecl tut auple• for pJroga telt• are aent t• tu Cen'tral 

Public Heal tk L&berator,-. 

------------------- --~-- ------ ---~---~~-------~---~-- .. ··~--~=-------c-
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COST OP 1Jlf!T FOR IVU5ION'S ID I!JJ!C'l'..lBU:S 

In!uaiona - 500,000 bap ot 500 al. eac& 
Injeciable• - 15 llillion ampoule• 

Builcling 300 '000 

Bluipmnt ) 
( Prod.ucti OD f Labora'tol')') ) 
(Detailed. liat encloaed.) ) 

) l,200,000 

International e%J>•l"t• ) 
) 

Training ) 

ass i,500,000 
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!Juipaent tor Injectable• 

(1) 

(2) 

(3) 

(4) 

SUli &U'to•tic upoule vuaing 

.Wne capaeit;r 12000 to 15000 

upoul••/hour for vulling 1 ml 

to 10 ill upoul•• ancl 10 ml 

Ti.al• for opt&almc drep ••lu-tion 

Coue7or belt 

5 •t•r long 

for iran8pertiq empt7 upoul•• 

(arranged on W&U.ing trqa) from 

ta• arranging rooa -t• vulling 

re.•. 

Dr,ing ilmDll 

vita •uitable ccmTe7er belt 

•uppl;r ef filtered c .. 1 air for 

cooling ta• upev.11 atter cirJ"ing; 

for clr,-ing and aeat •t•rili•ing 

ta• wuaed upoul•• ancl 1'i al• 

Allpoul• filling and. •ealing .. cain• 
tve filling needle•, capacit;r 3000 

upev.lH/aeur •ise 1 .i t• 10 ml. 

One 

One 

One 

Pour 

!2!!,: .19poul• filling and. H&ling -.Uine• can verk onl7 6 aour• 

out wt 8 aours llkift becauae tae urpoul•• filled and ••a.led 

maat be sterili•ed. en tae •&M d.a,y. Pilling of urpoulec 

tkerefore aam to •top earl~. 
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~J>ll!nt tor Injectable• (Cont'd) 

(5) 

(6) 

(7) 

(8) 

?we doer autoclave 

Ai.table tor appl,ring vacuum be!ora 

letting in .-teaa. Pitted vita man011eter 

antl autoatic t911perature recording unae; 

uould. &ave i ta own vacuua p-.p 

eapacit7 being enougll to 11.old. 50,000 2 Ill 

a11pOule• for sterili•ing filled. ampoule• 

and ~ •ol ution vial•. 

Stainle .. st .. 1 aolution kettle 

jacketed. !or applJing stua or cold. 

11ater, mrror finio inaicla for proper 

cleaning, auitabla fGr appl)'ing preaaure 

(about 0.5 :q) or vacmm, fitted. vita 

mnomter, thermo•ter claep stick, up 
apeed. stirrer, kettle io be .-pii•tl 

thro-agA a cliadaarge pipe going upto i&e 

bo'ttoa at ta• kettle; ao outlet at the 

bottoa or at tlle aicle. Vorb.Dc upaci t7 

- 100 lit for aaking aolution. 

Rouml bottoa Kl&a• fiult 

!itied. vita atainl••• steel lid., 

auitable for applfing vacuma or preaaure 

f'lr auccing in or pre••ing out aollltion 

!roa tae naa&:. Flaalc i• pro-tectetl vi ta a 

c7lindrical atainl••• at .. 1 eaaing, 110unted 

on vheela. Capacit7 25 lit, tor 

tran9porting aolution. 

Spare rla.aka for No. 7 

~uaber required 

One 

'rvo 

Four 

Four 
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!Juit>9ent !or Inject~blea (Cont'd) 

(9) Jlilipore !ilter unit 

316 .. cii ... ter, !or sterile 

filtration of aolution 

(10) Lupe 

tor Yi•ual. inapectien of filled. 

upoul•• 

( 11) Weighing mac&in• 

cli&l t1P9, C&p&Cit;r 50 kg. 

Bru:ipmezit tor packaging injectablH ancl 
Opthalll:ic clrop aoluhon 

(1) 

( 2) 

(3) 

!nprinti:g ...aine for ampoule• 

tor U1pOul• aize l Ill to Ill capaci t7 

3000 ampoule•/aour 

Sai &U'toaatic liquicl filling uclline 

capacit;r 2000 n&la/aour 

tor filling 10 al viala. 

Sell:i auto11atic e&lJping machine 

fer clcaing vial• of optbl.Jli..: 

drop aol ution. 

~uaber required 

'l'velve 

One 

One 

One 
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1 Air co11preHor 120 a3 ./h. ; complete vita air cooler and. tank of 
1600 L. capacit7. J.utoaatic regulation.. 

1 A.ter onrcllarger 5.5 CV. ; 4 a3./n.. 
1 Steaa generator complete vitk feeding tank ; 150 kg./&. 

Auton.tic regulation. 

l Doaing pump tor ~• n ... generator 

1 Set of piping val.Te• and tittinga tor the neaa generator 

1 Steaa llllDifold. vitA inlet-outlet valve• and. aanoaeter 

1 Set ~! co1uutcting piece• and fittingia !or the section 

Preparation of water for injection 

1 

2 

Sc&Yenger filtor ; max. output 

Water •oftener. ; aax. output 

3 : 2.0 m ./h. 

: 3 • 3./h. 

1 Deioni•er plant - double column• - Ka%. output 

1 Switchboard. for tae cieioni•er plant with control instrument• 

1 Jeutralizor 3 a
3./a. 

1 T1le1'90C011pre••ion vater-t1till - 100 L./a. 

1 Storage tank for distilled. water ; 1500 L. capacity 

50•· mt&inle•• •teel connecting pipe l" 

1 Stain!••• steel water-gate• 

1 Transfer pump ; 50 L./llinute 

1 Air co11pn••or vi.th 60 L. tank capacity - Pre•aure : 6 kg./cm
2 

1 Set o! connecting piece•, !ittinga and. miacella.neou. !or the section 

Preparation ot Solu~ions 

1 Scale !or raw -.terials ; o-2C'O ~. 

1 Vat !or the preparation o! 1olution• ; atainl••• ateel 
1500 L. capaci t:r 

1 Electric 1tirrer with 1tainle•• •teel propeller 
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1 Filtration unit and tran•fer puap and filter holder in 
atainlesa steel 

50•· stainlH• steel connecting pipe ; l" 

5 Stainle•• •teel vater-gate• integral paa•age 

1 Portable pH-aeter 

1 Ele~rode !or tae pH-meter 

1 Set of coi:mecting piece• for tae ••~ion 

Pilling o! tae Bag! 

l Waaaing ll&Chine !or the atoppe1'9 

2 Co11po•ing •ticks tor batch numbering 

2 VIFOR's volumetric tilling unit• 

5 Stainle•• steel water-gate• ; integral paaeage 

1 Scale to check the Ftn-FU.C veigat ; 0-5 kg. 

2 Conveyor belt• a.ciapied to tae filling •ection 

1 Filter &older tor the atoppere v..aing ... chine 

1 Plutic vat 150 L. tor tlle etoppere vaahing ma.chine 

1 Set o! connecting piecee and lllP.acellanoua for tae Hction 

Sterilization of tlle B!gs 

5 Seta of carriage• and tr838 !or filled bags 

l Square autoclave ; VIFOR'• apeci!ic aod.el 

1 Set of ate .. valvea, ateaa reducers, ate&11 trap•, 
anoaeten, tllel'llOmeten, safety diacaarge valves, 
etc ••• for tlle autoclavea 

1 3luipaent for autoaatie VIFOR'• •terilization procee• and 
control vith temperature recorder !or the sterilization 
cycle 

1 Set of connecting piece• for tAe •action 

Control Sections 

l Polariaeter co11plete 

1 Spa.re sodium laap !or polarimeter 

2 Observation tubes 200 11111. 

2 Observation tube• 100 a. 

1 Flame photo•eter 

1 Ti"trimetric equipment 



- 37 -

1 Laboratory pH-11eter 

1 Spare elect~ode for the pH-meter 

1 Analyti•al acal.e 

1 Vacuum dr;ying atove 

l Incubator 

l Kl.ectric atove 

2 Vacuv• pump• !or laboratariea 

1 Polarized lamp 

1 '?esperature llOlli tor vi ta record.er 

9 Monitor gauge• !or rabbits 

9 Rabbit• aoldera 

4 Rabbi n cage• in .-tainl••• steel ot 9 ::'&bbi ta each 

1 Bacterielogieal kit !or .-terilit1 teat• 

1 Laainar-nov bench 

1 Scale !or rabbit• 

1 Set o! connecting piece• !or tae 1ection 

Packaging 

2 Impulse •ea.ling mackinea 

1 Packaging table wit& conve7or belt 

2 Polarized lamp• 

l Manual !ork lift 

1 Complete bag with toola and meuuung inrlI"tlllenta 

1 Set o! connecting piece• for tae section 
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COST OF A ?truLTIPURPOSE FT~ 

Annual Caoacity - 240 tons of 15 synthetic drugs 

PAR'l'I CULARS 

Building 

D1uip11ent (including inatallation). 

(Detailed list encloaed) 

In.atrw1ents 

Spa.tt parts 

International expert• 

Training 

TOTAL 

A...im?J: r:: 

COST 
OS S -

500,000 

1,200,000 

200,000 

100,0GO 

500,000 

USS 2,~00,000 
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L ::ST O? ?RCCESS ~.U:::F!~rT 

1. 500 L Glass-lined Reactor, jacketted with 
anchor agitator, condenser/receiver 2 

2. 500 L Glass-lined Reactor, jacketteu, with 
anchor agitator 1 

3. 600 L SS Reactor, jacketted, vith agitator, 
condenser/receiver 3 

4. 600 L SS Rea~or, jacketted with agitator 

5. 150 L liigh Vacuum, SS Distillation unit 

6. 160 LPH MS Alcohol fractionation still 

7. 2500 L MS ra.bber-lined Crystalliser with 
Stirrer 

8. 2000 L SS ~rystalliser, jacketted with 
Stirrer 

1 

9. 300 L MS rubber-lined vessel with stirrer 1 

10. 1000 mm. MS rubber-lined Basket Centrifuge 2 

11. 800 IIllII. SS Basket Centrifuge 

12~ 300 L MS rubber-lined filter-box with 
:receiver 

13. SS ?ressu.re-lea.f filters 
(capacity: 10 kg.solids filtration) 

1,,;.. Steam-heated tra.y-drJer 
(Dr-Jing rate: 3 kg/hr. of water) 

15. Stea.a-heated vacuum dryer 
(Drying rate: 1 kg/hro of water) 

:6. Water-ring Vacuum Pump-sets (700 mm iig) 

17. High Vacuum Pump-set (750 mm Hg) 

18. SS Pu.mp-sets: i) 50 L?M - 10 :~ 
ii) 20 LrM - 25 Y. 

2 

3 

2 
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2C. 2CO L Glass Reactor asseoble with necessar-J 
ancillia=ies 

21. SS ?ulverizer (25kg/hr.) 

22. SS Blender (25 icg Batch) 

23. Ion £xchange Resin Col:umn SS,· 
(0.5 M Dia x 2.0 M Ht. approx.) c 

LIST OF SERVICES EQUIPMmr 

1. 750 Ig/Rr Steam boiler 

2. 3.0 M3/Hr. DM Water Plant 

3. 3.5M3/RI-. DA Water Plant 

4. 10 'ffi Brille Chilling Plant 

5. ju 7R Chil:ed Water Plant 

6. 200 T 2-Cell Cooling ~ wer 
(.+00 IDPM-9°F drop - 5°F approach) 

7. 400 IDPM x 25 M Water Pump-eets 

8. Air Compressor - 30 cfm x 150 psi 

9. .:DO IrlA Electrical Distribution Panel 

1 

1 

1 

1 

2 

2 
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COST OF EXPANSION' OF i«IST!N'G UNIT FOR PBODUCTICi~ OF 

EX'?RJ.CT'; FROM m:>ICilU.L PUFrS 

PA2rICULlHS 

~pae:.t 

(Detai.leci list enclosed.) 

International expert• 

'?raining 

Jliacellaneous 

'fOTAL 

Ant'EX I'V(&) 

COST 
QU 

201,000 

24,000 

19,000 

USS 350 ,coo 
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!Juipment !or botany section 

Equipment needed for general collection: 
(J.xea, machete•, secators, binoculars, 
pocket len•e•, rifle with len.a etc.) 

~uip11ent for tile cil7ing of apeci-n•: 
(Undulated alaainion aheet•, gaa heater, 
aet&llic pre•• etc.) 

For the collection tripa: 
'1'07ota. land.cruiser 

!Juient tor l)h.a.rmacolog:r Hction 

:D:luipment for genu-.U. pharmacology: 
k•annel pol7grapll vi ta dif'f'erent adapters 
Operating table 
Surgie&l in.atrwMnt• 
Glu9van 

~mi-ant for uperi•nt vi ta i•ol&ted organa: 
Pol7grapll vith 1 record.er 
Strain-gagw vi.th dif'f'.arent aenaitivit7 range 
Organb&th vi. tll regulator !or conatant taperature 
Surgical i!l.StruMnia 
Glumvare 

»tuip•nt for weighing: 
!n&l.7tical balance 
Balance 1-200 g (Sartoriua) 
Balance 1-5 kg 

:Dlui p•nt f' or pllarmacologi cal acreening 
Ob•ervation rink•, thermo•tera, etc. 

~paent for ph,tochellistrz section 

Gluava.re 
Soxlet utractora in glaaa -c.p to 20 liters 
Balances 
Co11preaaor 
VacUUll puap• 
Ice X.Chine 
Rotavapora 
Fraction collectors 
.laermill for laborator,-
Stainl••• ateel extraction plan endowed with tvo multipurpoae 

extractors (capacity aboui 100 litera),puap•, aolvent conta.J.ners, 
•olvent concentrators, fauceta 

Heating and cooling reactor, concentrator (150 liters) vi.th auitable 
atainleas ateel refrigerator 

Pilot ac&le centrifuge 
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COST OF mt.TIPURPOSE PL.l!fT FOR D!DICI?U.L PUlf'?S 

D&il1 C&paci t1 - one ton of •t•rial J>6r d.q 

P!Rfi CULi.RS 

Equipment and Jlachinery 

(Detailed lin &Uached) 

International. experts 

Training 

COS'l' 
ms 

150,000 

300,000 

180,ooo 

50,000 

ms 680,ooo 
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!Juio11ent for mul.tipt:rpo•• plant for medicinal pla.nts 

Item -
Proceaa equipment 

Weighing balance 
a-er llill with aiffing 
&rnnge9ec:t 
Percolaior, ai&inleu ateel 
Cir:ulaiion pUllp, atainle•• 
ateel, llQd 10 • 
Siorage iant, aiai.nle•• aieel 
Concentrator, aiai.nle•• ateel, 
jacketed with agitator 
Shell-&Dd.-tube heai exchaD«er, 
at&i.nlea~ ateel, aur!&ce 
area 2 • 
Receiver, ai&inleH ateel 
SolTent recover,. plant 
Filter 
D?79r 

Service equipment 

Boiler, pnaaure lv bar 
Vacuum pump, water-ring tn>e, 
vacuum up to 0.06 bar 
Chilled-vat er circulation unit 

A.n.alytical inatruaenta 

pH 11eter 
'l'hin-1&1'er cllrou.tograph7 equipment 
With ultraTiolet lamp 
Spectrophoto .. ter, ultraTiolet 
Centri!uge, laborato~ mod.el 
SO%hlet apparatua vita bath 
Vacuum pump, oil 
Vacuua oven and. llU!fie furn•.::• 
Microacope 

Capacity 

100 kg/h 
l soc l 

500 l/h 
3 000 l 

500 l 

250 1 

300 kg/h 

80 •3/h 
20 t 

!fumber requi.red 

1 

1 
5 

8 
l 

2 

2 
l 
l 
l 
l 

l 

2 
1 

1 

l 
l 
1 
1 
l 
l 
l 
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PARr I - LEGAL CONTEXT 

Tl'.e project document shall be the instr.iment (herein referred to 

&a plan of operation) envisaged in the agreement between the 

Government o! ciaveloping country and tlle-TJ!tit.ed. .•ahol'\e n"elo~"'.'t 

pr~. 

• 

'!bi!! development objectives o! the project are to improve the 

operational ef!'iciency o! the ·-~ Pharmacelltical Ind.un17 and to 

provide a reliable basis for sharing the expe~ience with the 

pharmaceutical industry in the other de·.reloping countries in the region_ 

With a. View to remove the wide gap between demand and indigenous 

production of life saving drugs which is presentl.r being met through 

illports causing a drain on the meagre foreign a:cha.~ resources of some of 

these countries. 

PART I!(B) - IMMEDIATE OBJ'ECTIVE 

'lbe immediate objective ot the proje-:t is to establish a. pharmaceutical 

Industry Development centre vi thin th• _ c~mt17 to ••~• tlle 

lb.&ruceutical Ind.un17 i~ tae region b7 provid..ing !aeili tie• 

!or : 

(i) Expansion, modernization of the existing units as well a.s 

planning of new units 

(ii) Study of operational problems in product~on of pharmaceuticals 

a.~d quality con~rol 

{iii) Sy!St~miza.tion of methods and techniques lf operating the 

pharmaceutical plants, and 



- 47 -

(iv) ~power and technical skill development by organizing training 

courses / sem:..."lar'S in 'the following specific a._~as : 

{a) Prodnction of synthetic drugs; antibiotics and 
phytochemicals · 

{b) Formulation and inf'J.Sion 

(c) Safety and quality control 

( d) Plant maintenance 

( e) Packaging 

(t) Marketisg and distribution. 

PARl' II( C) - SPECIAL CONSIDERATION 

With the groring importance of health ca.re as an integral aspect of 

economic d.evelopmeni:, there is an increasing realization among the 

countries in the region of the need to establish their own pharmaceuti.ca.l 

industry to meet their requirements cf dru~ and ~ha.rmaceuticals. ilhile 

1ome of the countries made a. modest begi.nning in this 

direction, the majority of them, however, continue to depend on import of 

the drugs and pharmaceuticals to meet their requirements. Th., proposed 

centre would enable the countries to s.!".are their experiences and would thus 

promote technical co-operation and transfer of technology in the field of 

dra.gB and pharmaceuticals among themselves for their ma.tual benefits. 

There is a. genuine interest of the countries involved in setting up a. 

pharmaceutical centrs in the region which may ultimately assist in 

creating nuclei for research and development in their own cotartries. 
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I 

I 
I 

TAB~_ll 

PRnJreT BUD@l' COVIBINO mnno CONTRIBl1rJnli 

TarAL COST 1280 12s1 ]28& J28l 128~ 
us I mZm us I !Zra tre I mZm mi 1.Z• =· I ~ ml •Zra 

•ooo •ooo •000 •ooo •ooo 1 000 

10. rroject Personnel 

11 • Experts 54 243 6 27 15 67.5 15 67.5 15 67.5 3 13.5 

13. Mission ooet l l 2 l 2 l 

19. Component sub-
total 54 250 6 28 ' 15 69.5 15 68.5 15 69.5 3 14.5 

30. Training 

31 • Fellowship 50 75 5 7.~ . 10 15 10 15 10 15 15 22.5 ~ 
CA . 

32. S~udy Tour 40 80 5 10 10 20 10 20 10 20 5 10 I 

39. Component sub-
total 90 155 10 17.5 20 35 20 35 20 35 20 32.5 

40. Equipment 

42. Non-expendable 1063 625 438 

49. Component sub-
total 1063 625 438 

ltisoe lla.neoue 38 9 7 
- 8 59. 7 7 

99. ORJ.ND TO'l' AL - 1506 679.5 549.5 100.5 111.5 55 
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Details of UN'DP Inuut - Eguiument 

lli!! 
l. Equipment tor P~lot Plants 

(a) Antibiotics 
(Details in Appendll A.) 

(b) Synthetic Drugs 
(JMtails ill A.ppend.:i.% B) 

( c) PJlTto-chemicals 
(Details in J.ppendi T C) 

( d) Pormulationa 
(Deta.i.ls in Appendix D) 

. 
( e) Process Control Laboratory 

{Details in Appendll E} 

• 
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APP~IX :\. 

Equiuweut fc~ Pi:~t Pl~~t ~or Antibiotics 

Sl. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

Equipment 

Sj"Stronic or Ia.eh 
f 

Filter press-
polypropylene 

Basket type eCJ.ltinuous 
discharge centrifuge. 

Autoclave 

Gla.as column 

Reaction vessels 
'foe. 3 

11.1-t;er Press 
Stainless steel 

Counter-eurrent 
Extractor separator 

Sharples Centri!U8'! 

Specification 

. For general use for taking 0 .D. of 
different solutions. 

• 
Total area. 2 ?I- wHh roughly 5 plates. 

Roughly to be handle 4-5 kg. of wet. 
material. 

Capaei t;r 50 Lts. roughly with auto­
atio temperature and pressure 
control. This will be utilized for 
sterilization of 5 Lt. and 14 Lt. 
fermenters also. 

To ran as fluid bed with f·~exibili ty 
ot varying L:D Ratio roughly 4" 
and height up to 3-4 ft. 

Glass with lo Lt. Cap. provided 
with variable speed agitator. 

Roughl.y 2 -t/- area.. 

To have flow rate of both steam 
~g between 3-10 Lts.fHr. 

To process 3-5 Lts./ilr. of material. 
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Equinment for Pilot Plant for Antibiotics 

~l.No. Equipment 

1. 5 Lt. Jar lO'ermenter glass :fUll:r 
automatic ~os. 2. 

2. 

3. 

5. 

6. 

a. 

• 

14 1~. Jar Fermenter glass, 
f'tllly automatic Hos. 2 

50 Lt. f'tllly automatic oottom 
drive fermenter with effigas 
system provision and mechanical 
toam breaker Nos. 1 

Ga.ff ana.lyser for 02 and co2 in 

Wet and outlet air o2 -

paramagnetic type 
co

2 
- I .R. analyser. 

Autoana.lyser. 

Freeze dryer • 

Spray dryer 

Sbalcer to put around 300 flask 
a.t a. time. 

APP~wIX A 

Specification 

Magnetic drive 0-200 r.p.m. or 
Foam automatic con+.rol 
pH-automatic control within 
+ 0.1 

D.O. - ~onitoring Redcx monitoring 
cover~ range - range - 500 to 
+ 500 mv: 
Provision to run a.s chemistat. 

Autoclave sterilizable. 

Same as 5 Lt except drive caitld be 
magnetic or motor witn mech. seal 
provision. 

a) Stirrer r.p.Jll. 
b) pH Control with peripumps to 

feed 
a) D.O. control through air flow 

rate r..10ni toring 
Provision for Redox 111ea.SUrement. de) 

) Pow•.Jr inpu.t monitor '.i.llg. 
f) Compatibility of a.11 instruments 

to computer control. 

With Cartridge provisiJn for 
N-mr2 dete:-mina.tion. 

Temp. upto - 6o0 c. 

Vacuum upto • l u ca.pa.city -
5 Lts. of liquid. 

2-3 Lts/Hr. charging ca.pa.city 
with complete hot air supply syst~~ 
and cyclone separator etc. 

a.) l" to 2.5" stroke 
b) R.P.M. 100-300 
c) 

:~ 
f) 

With Temt>• control 
Duty timers 
Flow pump 
Rocks changeable. 
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Sl. No. Equipment Specification 

9. Microscope with different Magnification 3000 ma.ri.mum. 
a.ttachme"ts lika camera for "taking 
slide pt ~ographs etc. 

10. Refrigerated Centrifuge of Sovall type 
40.000 r.p.m. for high volume 
centrifugation. 
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Eguioment for Pilot Plant for Synthetic Dr~es 

Sl.. 
No. 

L. 

1. 

2. 

5. 

6. 

a. 

lO~ 

11. 

12. 

1. 

Description of the Item 

SULFONA TI ON /CHLOROSULPHONA TI OU UNIT: 

Reactor, cap. 100 lts., St. Gl., anchor type 
Agitator, bottom discharge, Working pres~ure 
in shell and j~cket 3 kgs/cm2, explosion 
proof mot or t 

Measuring tank, cap. 50 lts., St. Gl., built 
in lclinger, bottom discharge. 

Heat e:rchanger, Bell type, Aht = 1 il-, material 
of construction st. Gl. 

Receiver, cap. SO lts., St. al. 

' Absorption column, PVC, ¢ • 3Q0 mm, 
H • 4000 mm. 

Decomposer, cap. 250 lts., St. Gl. bottom 
discharge, working pressure in shell and 
jacket 3 k&s/cm2, Anchor type A8it::.tor, 
suitable explosion proof motor. 

Centrifuge, material of construc-:ion 
Steel/Ru.bber lined, ¢ • 600 mm, top 
discharge, explosion proof motor. 

Amida.tor, cap 250 lts., s. st-316, Propeller 
t;pe of stirrer, working pressure in jacket 
c:.::d shell 6 kzs/crD.2, explosion pruof motor. 

Measuri?tg tank, cap. 100 lts ., s.st-316 
bottom discharge, with level indicator. 

Pressure filter, s.st., ¢ - 600 lll'll. jacketed. 

ReceiV'er, cap. 100 lts., S.St-316, bottom 
d.isc.ha.rge, with level indicator. 

Cent1·i.f"uge, S.St-316, ¢ • 600 mm top 
discharges explosion proof motor. 

fil!!"Ll.TI mr t'l!TIT: 

R~dctor, cap. 100 lts., S.St-316 bottom 
outlet, jack~ted, working pressure inside 
shell and jacket 3 kgs/cm2, explosion proof 
motor, Turbine type stirrer. 

APP~mrx 3 

Qty. 
(Nos.) 

1 

l 

1 

l 

l 

l 

l 

l -

1 

1 

1 

l 
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No. 

2. 

3. 

4. 

... 5~ -

Q~y. 

Description of the Item (Nos.) 

!basurin€" tank~ cap. 250 lts., St.Gl., l 
Anchor type agitator, bottom discharge, 
jacketed, workin~ pressure in the shell and 
jacket 3 kgs/cm , explos~on proof motor. 

Crystalliser, cap. 250 lts., St. G:., 1 
Anchor type agitator, bottom discharge, 
jacketed, worki~g pressure in the shell a.nd 
jacket 3 kgs/c: , explosion proof motor •• 

Absorption column, s.st-316, o • 250 mm l 
H • 3 meters, packed with ras~hing rings, and 
sieve plate. 

Measuring tank, cap. 50 lts., s.st-316, bottom l 
discharge, with level ind.i~tor. 

ill.:. RALOGErrATI ON UNIT: 

l. 

2. 

5. 

6. 

l. 

Reactor, cap. 100 lts., St. Gl., 
Propeller type !gitator, jacketed, workin~ 
pressure inside shell and jacket 6 kg-s/cm , 
explosion proof motor bottom outlet. 

Eva.para.tor, jacketed, cap. 100 lts., working 
pressure inside shell and jacket 3 kg/cm2, 

. steel, ~ • 450 mm, H • 2000 mm. 

Receiver, steel, cap. 50 lts., bottom 
discharge. (Trap). 

Keasuring tank, cap. 50 lts., bottom 
discharge, with level indicator, s.st. 
- 316. 

Heat exchanger, Aht • ur2, St.Gl., bell 
type. 

Column, ¢ • 250 mm., T • 1500 mm. 
St. Gl. 

CYANII>ATION UNIT: 

Reactor, cap. 100 lts., S.St-316/304, 
jacketed, turbine type agitator, Blow-over 
pipe, working pressure inside shell and 
jacket 6 kgs/cm2. 

l 

1 

1 

l 

l 

1 
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2. 

3. 

5. 

6. 

l. 

2. 

6. 

a. 

10. 
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Description of the Item 

Heat exchanger, s.st-316/304, A.ht • 1M2, 
shell and tube. 

'1easuring tank, cap. 50 lts., s.st.-316/304, 
bottom discharge, wi-:h level indicator. 

Receiver, cap. lCX> lts., S.St-316/304, 
bottom discharge, vi th level indicator. 

Crystalliser, cap. 250 lts., St.Gl., 
jacketed, Anchor type a.gi.tator, bottom 
cutlet, explosion proof motor. 

~bsorption column, ~.st-361, ¢ • 250 mm, 
H • 4 metres. 

Holding tank, cap. 50 lts., Steel bottom 
outlet. 

SODIUX HANDLING ~UIPMES'l' WITH KEROSENE 
CIRCULATION SYST!:M: 

Holding tank, steel, cap. 250 lts., with 
level indicator. 

Kerosene storage tank, cap. 500 lts., steel, 
with level indicator. 

Heat exchanger, Aht • 2M2, steel, shell 
&rad. tube t;rpe • 

Vorta.x pump, cap. 2-3M3jHr., explosion proof 
sotor. 

Separator/expansion tank, cap. 50 lts., with 
level indicator. 

Reactor, s.st~316, cap. 100 lts., blow over 
pipe, jacketed, turbine type s~irrer, explosion 
proof motor, woricing pressure i.I1 ~hell and 
jacket 3 kgs/cm2. 

Measuring tank, jacketed, cap. 50 lts. bottom 
~itlet, with level indicator, s.st-316. 

Heat exchanger, Aht • 1M2, s.st., shell and 
tube type. 

Receiver, cap. 100 lts., S.St-316 bottom outlet, 
with level indicator. 

Air-conditioning equipment. 

CH:v_ .... -"" .... 

(Nos.) 

1 

l 

1 

1 

1 

l 

2 

l 

2 

2 

2 

1 

1 

1 

1 

l 
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Description of the Item 

ll!DROOEN'ATI ON UNIT: 

Autocla~re, cap. 100 lts., s.St-316 jacket 
, pressure 10 kgs/cm.2, inside pressure 100 

kgs/cm.2, suction type stirrer, blow over pipe, 
explosion proof motor, with mechanical seal 
(Imported.) 

Y!L. XULTIPURPOSE REA.CTI ON UNITS ( S .s. ): 

1. Reactor, S.St-316, ca.p. 100 lts., jacketed 
bottoa outlet, working pressure inside and. 
jacket 6 kgs /Ca.2, with the following 
agitators : 

2. 

3. 

VIII. 

l. 

2. 

4. 

5. 

6. 

a.) Anchor type agitator 
b) Propeller type agi ':a to::-
c) Turbine type a.gi. ta tor and each 

with explosion proof lllOtor. 

Pressure tilter, jacketed ~ • 600 mm 
S.St-316. 

Heat exchanger, A.ht • lJl2, .lhe.1J. ~ 
s.st-316. 

tube, 

Crystalliser, cap. 250 lts., St.Gl, Anchor 
t;rpe Agitator, bottom outlet, jacketed, 
explosion proof motor. 

JIULTIPURPOSE REACTION UNIT (GLASS-LINED}: 

Reactor, cap. 100 lts., jacketen, propeller 
!gitator, bottom discharge, explosion proof 
110tor, jacket pressure 6 kg:J/cm2, St.Gl. 

Hea.t exc.lia.nger, bell type, Aht - ll(2, St.Gl. 

Receiver, cap. 100 lts., St.Gl.with level 
ind.icatur. 

Pressure tilter, jacketed., ¢ • Boo llll, 

St. Gl. 

Crystalliser, cap. 250 lts., Anchor type 
. .\gitator, bottom outlet, jacketed ~rith 
explosion pro~! motor. 

Vacuum p-.:.mp, water ring, cap. • 3M3/ min& 
e:J:l)losion proof motor. 

Q'ty. 
(Nos.) 

1 

1 
1 

l 

2 

2 

2 

1 

1 

1 

1 

1 

2 



Sl. 
No. 

1. 

a. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 
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Description of the Item 

Deep vaccum pump, cap. 200 K3/Hr. explosion 
proof motor. 

, Ejector, !our-stage, 1) cap. 10 kgjHr., 
2) 5 kg/Hr., Steel • 

.lir circulation drier, caterial of 
OOl1£tra.ction S.St., cap 4 X2. 

• 

Pl:ud.ised bed drier, cap. 10 kg/Hr., material 
,,t constra.cti~ 3.St. 

Vaccum Tray drier, with internal coils of 
steam, cap. Aht - 4 x2, s.St. Ttays. 

la.lti~ll, cap.-20 qfHr. material of 
constra.ction s.st., explosion proof motor. 

Ball mill, porcelain, cap. 10 kp., explosion 
proof mot or. 

lutsch tilters, porcelain, cap. 50 lts. 

Open cryatalliser, jacketed, cap. 250 lts., 
St. Gl., Anchor type Agit2.tor, explosion 
proof motor, jacket pressure 3 qs/cm. ~ 

Open crystalliser, jacketed, cap. 100 lts., 
s. St-316, explosion proof motor, jacket 
pressure 3 k&s/cm.2, Anchor type stirrer. 

,..._ 
""' .. ,, . 

(Nos.) 

l 

2 

1 

1 

1 

1 

1 

2 

1 

1 
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~.pment for Pilot ?lant for Ph;p.ochem.icals 

SJo. 

1. 

2. 

5. 

6. 

a. 

10. 

ll. 

12. 

Description of t~e Item 

Cutter/Chipper, cap. 20 k8s/Hr., Steel 

Disi.ntegrator, cap. 20 kgsjHr., steel 

Sieve shaker 

Di&estor, cap. 500 lta ., S.St-316 b~ttom 
diacharg.t, gate type stirrer 

• 

Rota.r7 tilter, cap. Qf, ateri&l constructi~n 
rieel 

Neutraliser, cap. 500 lts.; s.st-316 Anchor 
t1P8 Agitator 

Ertractor/Separa-:or, conical with pumps, 
cap. 1000 lta., s.St-316, Anchor type 
stirrer 

Distillation unit, cap. 500 lta., §.St-316, 
jacketed., jacket preanre 6 'qs/caZ, including 
heat exchanger a.nd receiver 

1orced. Circula.tian evaporator, cap. Qf, 
S.S'f..-316. 

Plate am frame type pressure tilter, 
car. 4»2, s.st-316 • 

.lir circula.tion drier, A.ht • iox2, S.St-'l'raya 

Wiped-film evaporator, !ht • ul, s.st. 

APP~IX C 

Qty.(Nos.) 

1 

1 

l 

l 

1 

1 

l 

l 

l 

l 

l 

l 
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List of F.auipment for Formulations 

SI. No. Description with specifications 

TABLE'l' SD:'l'I ON: 

1. Laboratory Knead.er 

2. Wet granulator 
• 

Dr7 granula.tor 

'l'abl•t abrasion te~ter 

'rablet tri&bility tester 

6. Granule tlow tester 

Aocela cot& Pan - with spray' costing device 
- 5 to 10 kg. capacit7 

a. 

l. 

2. 

3. 

Oilltment tilling machine - t Lt. 

Ointment d.i.!taaion teeting equipment 

'Priple roller mill 5 kg/hr. 

LIQUIDS SEpTI ON: 

l. 1.et&llleter 

l!Q!@TABLES S~T!ON: 

1. lembra.n.e filters 14 cm. 

2. ..ttler Balance 

J>AClCING AND PACXAanro: 

1. Thickness tester (Dial gu&89) 

APPENDIX D_ 
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APPENDIX :> 

List of Eg:ui~ment for FormulationR 

Sl. lio. Description with speci.!'ications 

1. Tvin-ehell blender 3 to 10 kg. capacity 

2. Double cone blender - do -

3. 'l'ra7 drier - 12 .U. tr&yB, electrica.1.l7 o{>erated with 
temp. control - 20 to 30 kg. capacity 

4. i1luid bed drier - 5 kg. capacity 

5. hbletting machine - Single panch •chi.ne vi th different 
sises at punches and. d.iea 

6. Rotary Tabletting •ch;ne - 16 "1-tation with d.ll"!erent 
aisea ot punches and dies 

8. Diaaolut!.cm testing apparatu. 

9. Bardneas tester 

10. Sine an&l.TBis •C[Upaent - with various sieve sizes 
10 to 120 aoan1ied on & actor driven vibrating d.iac. 

11. Coating pans 

12. Vorster type air sapenaian coating 1quip111nt - 1 to 
5 kg. capacity 

13. S.S. jaclcette'1 syrup making pau with stirrer mounted 
- 5 tc 10 Lta. capacity 

14. t.boratory sti--rer with variable speed 

15. Homogenizer, Lab. t7Pe with variable s-peed - 5 Lts. 
capacity 

16. lixer-<:uzD-Grinder 

17. Planetary miier - 5 to 20 leg capacity 

18. V&Ccum cir. er 

19. Strippacking machine - Bench type 

20. Tin •••ming :zia.chine 



Sl. No. 

21. 

22. 

23. 

24. 
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Description with specifications 

Portable platform scale balance - upto 100 leg. 

Dial scale - upto 5q. 100 gm. divisions 

Double Pan Ba.lance - to weigh upto 100 gm. with an 
&ecurac7 ot 10 Ill&• 

• 
25. Freeze deying equipment 

26. Pol.7. bag sealer - 1Spa.rlcm.n ~ype' - single line sealing 
tor· poly. bags ot 100 to 1000 gua.ge both tor HDP a.nd 
LDP, to operate on 230 volts., single phase A.C. suppl7 

Z1. !Jemer mill - pilot scale model 

28. Panch polishing lei t 

1. 

2. 

3. 

l. 

2. 

3 .. 

Stua jaclcetted S.S. Vessela, - 5 Lta. Cap. with a mounted 
etirrer with G&te type impeller 

Bcmogenizer vi th jacketted. a.rr&ng0m1t 

'l'riple roller mill - 5 tgJbr. 

Band tilling capsule machine vi.th interchanpabl• parts tor 
•1~ .. , oo, o, l, 2, 31 4, 5-200 holes 

Planet&r7 Iii.Dr ot 5 q. ca.paci t7 

Vibrating sitter vi.th 10, 20, 40, 60 am. ; 8o 11eshea 

Ie'IQTJIDS SW!'IO?f: 

l. 

2. 

3. 

4. 

S.S. j&ekettec vessel - 15 lta. capaci~y with a mounted 
nirrer 

S .S • 798 Hla 'With hinged. lids - 2 Lts • t 5 lts • t and 
10 lta. capacities 

Liquid !illing machine - single stroke - volumetric 
tilling, with 15 to 450 al. capacit7 

Bottle PP Capp;ng machine tor various nock sizes - band 
operated 

Optical cheeking equipment 
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:::u. :lo. Description with speciiica.tiou~ 

6. Ultrasonic bottle washing ma.chine 

1. Bottle drying oven 

8. Hoppler viscometer 

9. Mechanical Iacorator;r stirrer vith variable speed.. 

• 
l. Pressure tilteration ~-easel 5 Lts. capacity with a pressure 

pap 

2. Jleabrans tilter holder - 19 cm. di.a. 

3. ~ .s. Seamless vessel with air tight cap and vi th an 
inlet and airvent 5Lts. capaci t;r 

4. Selli automatic ampoule sealing machine (table llOdel) 

5. Semi automatic ampoule tilling machine (table m.od.el) 

6. Single stroke ampoule and vial washing machine 

7. Dr;r hea.t 8-terili.zer, teaperature range 50 to 30<f C with 
regal.at or 

8. ilttocl.&ve horizontal with dovmrard. air di!!placement, 
electrically/steam operated. - 10 Lt•" capacit;r 

9. S.S. jaclcetted veaael - 10 Lta. 

10. a,oale and vial holding trays 

11. IAboratory- sttrrer with variable speed 

12. pB meter digital 

13. Pyro gen tree distillation unit 5 Lts ./hour 

14. Deioni.zer 

Sint•red glaaa tunnel• G2, G3, G4, and G3 tilters ot 
500 m!. capacity 

16. Ba.elmer !la.ska - 1 Lt, 2 Lts, 3 Lts, capacit7 

17. Buchner porcelain tunnels 

• 



SI~ lio. 

18. 

19. 

20. 

21. 

- o.3 ~ 

Description with specification 

Vial capping ma.chine (table iaod.el) 

Vaccum pumps - Double stage rotar7 vane type with 100 Lts./mt. 
ot air displa~P~ent ca.pa.city, with 1/2 HP motor 

' Visual Inspection equipm~t 

Photo Electric colourimeter 

PACXIllG A.ND PACKAGING: • 

1. Bursting Strength Tester - Hand. operated 

2. Clle pan 1'alance 

Vernier Calipers 

Puncture resist6l\ce tester 

SU.batance indicator tor paper and paper board.a 

6. Water vapour transmission testing equipment 

l. Oftnll with -:emperature regulators 

2. 

Photoaensitivit;r testing •quipment 
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List of' Eaui.oment ror Process Coni;rol Laooraioor,r 

Sl. lio. Description of the Item 

1. PH-Meter 

2. pH-Meter, digital, Accuracy 0-01 pH 

3. Hot air oven upto 200°c, size 16" x 18" • 

4. Kelting point and boiling point apparatus 

5. Water bath-Thermostatic 

6. Oil bath-Thermostatic 

7. Water bath, cap. l x:.w. 

a. Lab. stirrer 

9. Rotary !ilm evaporator 

10. 

u. Digital !lame photometer 

12. IR Moisture Bala.nee 

13. Vacuum drier, electrically heated 

14. High va.ccwa pwzl}la, 0.5 mm Hg. residual press~ 

15. Retrigerator, cap. 250 lts. 

APP~DIX E 

Qt7.(Nos) 

2 

1 

2 

1 

1 

l 

4 

6 

l 

l 

l 

1 

1 

2 

1 
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1. 

2. 

6. 

a. 

10. 

u. 
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:escription of the Item 

Gas chroma.tograpil (Imported) with TCD, FID 
, and EX:D 

IR Spectrophotometer (M/s. Perkin-Elmer) 

Kettler monopan balance, cap. 100 gms. 
• 

Kettler top pan balance, cap. 1 kg. 

Kettler top pan balance, cap, 5 legs. 

A.ut~cla.ve, cap. S lts ., pressure 100 kgs/cm2 , 
s.st. electrically heated 

A.utocla.ve, cap. 2 lts ., pressure 100 kgs/cri, 
s.st., electrically heated 

UV-Visible Spectrophotometer, Spectronic - 20 

Beckman Aqua.meter, IP-4 

A.utoma.tio 'J1.tra.tors 

APPsm::lIX E 

Qty.(Yos.) 

1 

l 

l 

l 

1 

1 

1 

1 

1 

1 

l 
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