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INTRO')! ICTIC ' 

With the «row1 no; emphasis on  health care In  the developing countries,  the 

demand    or drugs and  pharmaoaut' ?als In ever on tl     increase.     As the 

"Jatlonal   Health Programmes gain  momentum ami adequate finances are made 

available to support the name,  the demand   for drugs 1s hound   to grow further. 

For example,   the consumption  of e'rugs and   pharmaceuticals 1n  one of the 

developing countries  In  latin America  in  V)?k amounted to about llorín,000,000 

and the growth rate has bee"  over \rif< p*»r year.     However,   rost oF the 

developing countries don't have a well  established dru •, and   pharmaceutical 

1...istry and  thev have to depend   upon   imported hulk drugs to meet  their 

requirements expending valuable foreign  exchange.    This  In  Its turn  limits 

the avallabili tv of dru^s  so vital   to the health and  well be1n/>, of the 

people   In the develop-ing countries. 

From the National   ')rug  11 ¡it,   eleven drugs have l>een   identified  jointly  by 

WHO/'HilUO.    These drugs cover a wide spectrum and oouLl  he  produced  in the 

developing countries because of their essentiality and   wide spread  usage., 

Detalle''  reports are  presented  «n these dru^s  Indicatine the  process,   raw 

materials required,   investment   Involved   for an economical   unit,   the name3 of 

major producers and  paient  holders,  quantities consumed  and  the  prices prevalent 

1n the  International   market as well as th» developing countrv.     Fortunately 

sophisticate«!  technologies for most of these drugs are available  in  some of 

the developing countries and  1t has been  the strategy of   ¡HI K) to encoira/'e 

technical   co-on°rat! on amoiwst  th*-' developing countries.     An  Industrial   profile 

1s also presented   Tor a multipurpose  plant  to manufacture four of the synthetic 

drugs along with several   other drugs commonly used   in  the developing countries. 

The authors gratefullv acknowledge the eop-op«rat1on extended by Alta 

Laboratories,  HaffVelne Institute,   ¡Hndustan Antibiotics,  Karanth  Pharma 

Chemical,   Indian ¡Jru^s and  Pharmaceuticals and  National  Chemical   lAboratory - 

of India  In the préparation  of these reports. 
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I. ANAI/JBSICS 

A. ACITYL SALICYLIC ACIO (*00 t) 

(rrom SALICYLIC ACID) 

1. General 

It occurs in the form of asters In several plants.  It was first 

developed In IP.99. la 19*0 many svnthetle processes have been 

developed for th53 drug. It Is employed as an antipyretic 

and analgesic In a variety of conditions. 

2. Producers 

a. Bayer, F.R.G. 

b. Merck Darmstadt 

c. Hhone-Prcwil, France 

d. Monsanto Chemicals,   J.S.A.,  U.K. 

e. Bofors, Sweden 

f. Kerr-MeGee, U.S.A.  (tat^m holder) 

g. Smith Kline and Frene if r.3.A. 

h.    Alta Laboratories,  ^32 Senapati Bapat Mar«,  Uadar, Bombay, 
India (Willing to offer technology) 

3. Propesa 

Acetyl Salicylic Add Is prepared by Aeetylatlon of Salicylic 

Acid with Acetic Anhydride.    Excels Acetic Anhydride over the 

theory is used to get hard tabular crystals, as well as a 

stähle product. 

The crystals are centrifugea and washed with water and dried. 

The mother liquor containing Acetic Acid, Acetic Anhydride 

and dissolved Aspirin is distilled to recover Acetic Acid as 

by-product. 

x' 
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Tha aludge in distillation still containing Aspirin la deoompoaed 

with Cauatio Soda solution, and after purification Salioylie Acid 

la precipitated out with dllut« Sulphuric Acid to raoovar. Aspirin 

aa Salicylic Acid. 

Aaplrin cryatala after drying ara siftad to separate overa i se 

and finaa.    Middle fraction la sold as crystals while oversise and 

flnea ara milled and sold ar powder, 

Tha product produced by this process anali meet O.P. and U.S.p. 

*•    ** "»tarlala 

Fallowing are the major raw materials required for manufactura 

of Aaplrin. 

ft.    Salicylic Acid Sublimed. 

b.    Acetlo Anhydride 

e.    Caustic Soda Flakea 

d.    Sulphuric Acid 9815 

5»    By-prod nets Obtained 

a. Acetic Acid Glacial Technical 

b. Salicylic Add Technioal 

6« Iconomlcal Slue of the Plant 

Baaed on the experience of a developing country, ¿00 Metric Tonnea 

of Acetyl Salicylic Acid tí.P./u.S.P. par annum will be an economical 

eiae for developing countries. The capacity of production la baaed 

on three ahlfts a day, seven days a week and 300 days working in an 

year excluding the maintenance downtime. 
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?•     Raw material prices, oonsuwptlon and utilities requirement 

The raw material prie«« are taken aa international prleee i 

in varloua publioationa.    Conaumption of raw »ataríais and 

la basad on tha ex par lanca of a developing country, 

a.    Raw Material Costi 

is quotad 

utllitias 

Raw Material. International  Raqui rament Coat in Iß $ 
price par M.T. par ton of 
in US t  C.I.F. F.P. 

par M.T. of 
F.P. 

Salicylic Acid Sublimad 
Aoetio Anhydride 
Caustic Soda 
Sulphuric Add 
Other raw materials 

By producta 

Aoetic Acid Glacial Teoh. 
Salicylic Add Teoh. 

I650 
500 
250 

30 

350 
1220 

Nett R.M. Coat Per Ton 

O.960 M.T. 
O.96O M.T. 
0.120 M.T. 
0.125 M.T. 

0,500 M.T. 
O.I25 M.T. 

I58U 
m 

30 
6 

 k 
"SïbTT 

175 
152 

I2T 
u.s. $    1777 

b.    Power - only for Aspirin, Acetic 
Acid and recovery of Salicylic Aeld 

o.    Steam for Aspirin, for recovery of 
Acetic Acid and Salicylic Acid 

d.    Cooling Water - make up 

a.    Process Water 

Reaulromunt par ton of P.P. 
UN] 

5500 kga. 
3 

50 M 
3 

10 M 

fi»    Labour Requirement 

Category of Labour 

Unskilled 
Semiskilled 
Skilled 
Supervisory 
Administrative 
Clerical 
Managerial 
Security 

Number 
Required 

12 
12 
8 
k 
2 
1 
1 
7 

Other Administrative Expenses 

Aaaumed Rate 
par Month in 
»3» 

50 
55 
60 
75 
60 
55 

150 
50 

Amount 
in 
PS % 

TOTAL 

6OO 
660 
480 
300 
120 
55 

150 

2715 
285 
3ÔÔ0 

1 
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10.    Other Capital Costs    ( riased on  Indiai Co-id 5 tions) 

a. land - 1.* Hectare 
land deve] opme'it and roada 

b, Building 

3000 i G .;> 
7000 ;¡s .s 

10000 13 

Sq.  Mtr. Rate Per Sq. 
mtr. in *;s * 

2í'.0 200 
«Í1 50 

2'íQ 
r)0 

ì. i;r <0 
100 

Factory  :.jildlnf 
Poller ;ìOJse 
•'odownr. 
Other   • lilür^ 
Office V••lidin/r 

e.    Utilities 

Boiler - 1000 kgs/hr. steam "leneratlon 
at 10 kfti/aq. cm.  Including cost of 
equipment,  installation,  piping, 
1nstrumentat i on 

Coolinp ani  proces3 water -  i;.cl!i.l".»    c-os+ 

of pump», pipeline», cooling towers 

Power - Coat of transformer, cables, wiring 
Panel boards,  etc. 

Storage Tanks - For water, oil,etc. 

Amt.   i n 

27 "50 
lUfiO^ 

7r;00 
inno 
91? 50 

•¡s C 

A0O00 

20000 

10000 

10000 
looooo" 

11.    Working Capital 

2 months raw materials 
1 month's finished product 
1 month's wv.es,  fuel, 

stores ;> pack ine material 

JS I 20^000 
125000 

7?350 3^7250 

^•2»    Total  Investment of the Project 

a. land and  Land Development 
b. Bull*in«« 
C. Plant and  Machi i.erv 
d. utilities 
e. Work i re- Capital 

f. Conti iperici es 

<?, Interest d irin¿r constriction 

10000 
91350 

V>0000 
100000 
3/7250 

102p/-00 
21400 

IO5OOOO 
50000 

1100000 
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Peat af Produotlen 

Ifcy. 600 H.T. per year 

UM «ateríale 
VlftM 
Power 
futi 
Depredation - 10* on plant and Machinery 

5* on building 
(5*000 • <*500) 

Total C/P 

Total B/r 

Halnt«nano« - 4* on cost of equipment 
1* on ooat of building 

Overheads - I.5 times direot wa*ea 

Interact on Investment as Ioana 70* of 
total oapltal at 10* 

PeoVina; at US $ 75 par ton 

Sellln* and dletributlon 2* on Faetory ooat 

US I 

10*8000 
y>ooo 
11250 
25000 
*0500 

1200750 

1200750 

23400 

54000 

77000 

45000 

27000 mm 
•    ooat par ton »3 $ 2328 

**•    Total Salea Utilisation 

Tht sellin« price flxaî 1« $2500 par ton whleh Is vary 
raaaonablt on the basis of 1 ntamational priée. 

Total salts - 2500 x 600 
Total ooat of production 
Total gross profit 
Add depreciation 

Total profit 

1500000 

'»0500 
1*3150 

.    RIHIRN OH CAFITAL IMVBTMaWT      14.85* 

4Í2220L    x  100 - 14.85* 
110000 

15.   Ta»hn1oal know-how fea of M/s Alta Laboratories.^O.OOO 
India 

Datai lad engineering fa« - 10* of tha ooat of plant and 
equipment. 

^î 
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B. ACETYL SALICYLIC ACID (^5 t) 
(from basic raw material - Phenol) 

The particulars under 1. General and 2. Producers are the sane 

as given under I A. 

3« Process 

».    Salicylic Acid Sublimed 

Salicylic Acid Technical grade is produced batchwise by 

reacting Phenol and Caustic Soda to give Sodium Phenate 

solution.    Sodium Phenate solution Is then subjected to 

evaporation to produce Sodium Phenate dry powder. 

Carbondloxide under pressure Is introduced to react and 

oonvert Sodium Phenate to Sodium Salicylate.    Some quantity 

of Phenol generated in the reaction Is recovered, and Sodium 

Salicylate 1s dissolved, and the solution of Sodium Salicylate 

Is purified and filtered.    Salicylic Acid is preoipitated out 

from Sodium Salicylate solution by adlng dilute Sulphuric Acid. 

The precipitated slurry of Salicylic Acid 1s then centrifuged, 

washed and Salicylic Acid wet cake is dried to get Technical 

grade of Salicylic Aoid. 

Technical grade of Salicylic Acid is further subjected to 

sublimation on a continuous sublimer to ßlve Salicylic Acid 

Sublimed, which is the raw matorial for manufacture of Acstyl 

Salicylic Acid, 

b.    Acetyl Salicylic Add (Aspirin) 

Acetyl Sallc/llc Acid la prepared by aeetylatlon of Sallcylio 

Acid with Acetic Anhydride.    Excess Acetic Anhydride over the 

theory is used to get hard tabular crystals, as well as a 

stable product. 

-1 



I     • 

- 6 - 

The crystals are centrlfu^ed and mh«d with watt* and dried. 

The mother liquor containing Aortic Acid, Aortic Anhydrid« and 

dissolved Aspirin is distilled to recover Aoetio Acid at by- 

prodi :t. 

The slud^s in distillation still containing Aspirin la decomposed 

with Caustic 3Ma. solution, and after purification Slioyllc Acid 

ia precipitated ork *ith dilute Sulphuric Acid to recover Aspirin 

as Salicylic Acid. 

Aspirin crystals after drying are sifted to separate overalls 

and fines.   Middle fraction is sold and overs lie and fines are 

allied and sold ;¿a powder. 

The product produced by this process shall sect B.P. and U.S.P. 

|w Materials 

Salicylic Acid Technical and Sublimed 

Following are the major raw materials required for manufaetur* 

of Salicylic Acid Technlcali 

i.    Pieno! 

il.    Caustic Sode 

.11.    Carbondioxide 

iv.    Sulphuric Acid 

v.    Carbon, Hydroculphite, Etc. 

Acetyl Salicylic Acid 

i.    Salicylic Acid Sublimed 

il.    Acetic Anhydride. 

ill.    Caustic Soda Flakes. 

lv.    Sulphuric Acid 98* 

By-products obtainedt 

a. Acetic Acid Glaoial Technical 

b. Salicylic Acid Technical 

x 
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5.    Bconoulcal 31y,e of the Plant 

a. 3a., cyllç Add Teehnjeiti &   ubllied 

Based on the experience of a developing counlry, a plant to produce 

460 M.T.  per annum of Salicylic Aoid Technical, which on 

sublimation  should give about ¿20 K.T. of Sublimed Salicylic Acli 

per anrnn »111   re econonlcal  slae for developing countries. 

?Ms quantity of SuMVi-d Salicylic Acid can  produce ultimately 

'*5 M.T. of Aspirin.    The production is based  on 3 shifts a day, 

7 days a week and  300 da/s work in* per year exoludin«; maintenance 

and other downtime. 

b. Acetvl Sallov^c Acid 

Based on the experience of a developing country, a t'M H.Ï. of 

Acetyl Salicylic Acid H.P./P.S.P. per annua will be an economical 

plant for developing countries.    The capacity of production is 

based on three shifts a day,  seven days a week and 300 days 

working per vear excluding the maintenance downtime. 

''•     Raw Material Prices«  (Jonsümritlofi and   Jtllltles Requirement 

a.     Salle/He Add Suhllmwd 

The raw material prices are taken as International prices as 

quoted in various publications.    Consumptions of raw material» 

and utilities Is based on experience of a developing country. 

1.    Raw material cost per ton of Salicylic Add Sublimed« 

Raw Raterial International        Hnquirament Cost In Li * 
price per K.T.      per ton of per K.7.  of' 

                    In   'S $ GTF            f.P.   In  K.T. 
' f   -T 

Phenol 5no o.^ir. 
Caustic Soda 250 0 UI0 

Carbondloxide 150 0¡535 
Sulphuric Acid                         r¿ 0.535 2P 
Other raw materials            "- '. lQ 

"TOO* 

470 
103 
80 
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li. Power for Salicylic Acid 
Technical and Sublimad 

ili.  "Steam for Salicylic Aci'" Tech. 
and Subii -p-T 

iv.    Cooling Water - make up 

v.    Process ¡fater 

1000 Unit« ptr M.T. of F.t. 

l'>500 k * per MiT. of F.P. 

3 
100 M   per M.T. of ».P. 

3 
10 M   par M.T.  of F.P. 

Notfft    It is assumed that Cai bondloxide used for Salicylic 
Acid will be from bottles and cylinders and no 
separate Carbondloxtrle plant Is provided, 

?.    Labour Requirement 

*•    3alleylie Acid Technical and Sublimed Plant 

Category 

Unskilled 
Sewlakillod 
Skills 
Supervisory 

Administrative 
Clerical 
Security 
Man. serial 
Maintenance 
Analytical 

To. required 

35 
2? 
1'- 
9 

2 
2 
7 
1 
7 
2 

Assumed rate 
per month 

50 
55 
*0 

Total C/F 

Total B/P 

fio 
55 
50 

150 
'>0 
75 

Total Wages 
in US $ 

1750 
1485 
9*0 
(>75 

4870 

4870 

120 
110 
350 
150 
420 

Othur «vimini strati ve expanses     360 
Total Wa^ea per month        .... ¡C715Ò" 

360 
575Ô 

*•    Met of Major Equipment 

*•    3*Hoylie Acid Technical and Sublimed 
(Cost based on Indian conditions and prices prevailing In India). 

Name of Equipment 

Phenol  Melter 
Caustic llasolver 
Phenate Mixer 
Phenate Tjtp, 
Autoclaves Complete 
Ejectors 
Storage tanka main and 

various in plants 
Purlf1nrs 
Filter Press 
Purified Llq. Tank 

Material of Qty. 
Constriction Ko». 

M.S. ] 
M.S. 1 
M.S. 1 
K.S. 1 
M.S. 3 
M.S. 2 
M.3./3.S. 

3.S. 1 
Wooden 2 
S.S. 1 

Total Coat 
In (>S $ 

3000 
2000 

12000 
3000 

225OOO 
4000 

25OOO 

20000 
8000 
12000 
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LM.UÄ_.T!!!vE5 Katorial ofQtyT 
Conatruotlon  No». 

Prooipltators with eoli 
and agitators 

Oontrlfugas 
Oria* 
Phonol Conotntrator 

Pumpo 
Othor aqulpmonto 

Sublimation Plant Importo* 
with 100 kga/hr. eapaoìty 
eomploto with oparoo at 
Oír Coot. 

Installation 1Ç< 
Piping IO« 
nootrloal 5* 
Instrumentation 2% 
UrtKi"* 3< 
Sparo Parts 
Continganoito 

Voodon 2 

S.S. 6 
rt.s./s.s. i 
M.S. 1 
Total C/P 

Total B/P 

M.S./3.S. 12 

Aluminium/ 
M.S. 

Total Cost 
In US $ 

60000 

flOOOO 
30000 
16000 

500000 

500000 

20000 
fioooo 

"9S5555 

I+O0O0O 

"SBoTO 

ii*5000 
9A00O 
<»9000 
20000 
30000 
30000 
21 

alt tho oosts aro bmosd on baro eoot which dots not lnnludo 
packing, forwarding, Import, dury» transport, «to. 

9. Othor Capital Coat 

Baaod on Indian Conditions. 

a. Land - 3 Htetaros 
Land Dovslopmont and Roads 

b. Bui Minasi 

Arsa 

Factory Bldg. <*6o 
Bollar Houss 100 
Othor Bldgs. 150 
Godowna 300 

Offle» Bldg. 150 

Rato par 

200 
60 
¿0 
50 

100 

Amt. 
US % 

In 

92000 
^000 
9000 
I500O 
1! 

60000 tJB I 
ti. 

137000 
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1.     non er -  3000 kfs/hr. at in kp./cq.cm. 
Î.CL'iOI-1; nain  headr   ,   fittings, 
lnr/tr r--»-*  *"A  water softening "lant 
co-nplete with Installation and  IAR*-în>:. 

11.     Power -  500 KVA Transformer with W*0 7 
3 phase 50 cycles complete with 
Transformer House,  Control  Panels, 
tables, etc. 

Ill,     Zool'-nj and Process water system 
complete with pump«? for coolW; and 
procsa.-i water,   cooling tower 
sed'mentation and  treats it arrangement, 
filter and pVi>e    header with  fìtti nys, etc. 
complete with Installation. 

lv.    Inert   ias System for Sublimer <• Complete 

v.    T-anka for «iater Storce, Furnace Oil 
Storage, etc. 

R0O00 

20000 

30000 

20000 

15000 

3H*000 

10.    Working Capital 

*.    Sal Invile Acid Sublimed 

2 mentha raw materials 77000 
i month*« material in 33000 

process 
j. month's wages, fuel, t, .ore» 20000 

* pac'.<intr material, etc. 
\ month'3 P.p. U0500 

179500 179500 

11. Total  Investnent of the Project 

••    Salicylic Acid Technical .t Sublimed 

I. Land   v Land development 
li. Building 

111. Plant  <• Machiner/ 
lv. t^H.ies 
v. Kork In/'. Capita] 

v1. Interest d-irlr" constriction 

120fC 
137000 

13-0000 
3-''5000 
I793OO 
100000 

1212500 

W- 
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12,   Cost of Production 

a.    .Salicylic Affiti Sublimed     ^20 M,T. Per ïm 

us$ 

Raw Materials *3t»ooo 

Wages 81000 

Power - 1000 Units for production and 25000 
500 units for others 

Futi - Only for Salicylic Acid Tech. * B4500 
Sublimed 

Depreciation - l(yi on Plant A M/c. 
(15*500) 

1*1350 

5< on Buildings 
(*850) 

Maintenance - ki on cost of equipment 
(itfOOO) 

t*7370 

1% on cot of Buildings 
(1370) 

Overheads - 1.5 times Mages 121500 

Interest on Investment as loan 70< of 138150 
the total 1nvestmenJ at 101{ 

Paoklng at $50 per ton 31000 
1ÍÍ3070 

. cost per M.T, of Salicylic 
Acid sublimed $1812.60 

13.    MM Material Prices. Consumption and Utilities Hequlrement 

b.    Acetyl Salicylic Acid (Aspirin) 

The raw material prices are taken as International prloes 

quoted 1n various publications.    Consumptions of raw 

materials and utilities is based on expel enei of a 

developed country. 

X 
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1.    Raw Material Goat per ton of Acetyl Salicylic Aold 

R 4 Mat«rial 

Salicylic Aold 
Aoetio Anhydride 
Caustie Soda 
Sulphuric Aold 
Othor raw material« 

Lesa by-products 

Inter itional 
p-lces per H.T. 
In US $ CIP 

1812.^7 
500.00 
250.00 

52.00 

Raquirement 
per ton of 
F.P. In M.T. 

0.9^0 
0.9*0 
n.120 
0.120 

Acetic Acid - 0.500 M.T. $350 - 175 
Salicylic Acid 0.110 at $l/>00 - 208 

11,    Power - for Acetic Acid and recovery 
of Salicylic Add 

ill. Steam for Aspirin and Acetic Add 
(Recovery of Salicylic Acid to be 
done In Salicylic Acid Plant). 

1v.    Cooling water - make up 

v.    Process Water 

Cost in US $ 
per M,T, of 
F.F.  

]?40 
1*80 

30 
f> 
 k 

3«3 

ÏÏÏ77 

400 units per ¥.T. of 
F. P. 

4000 k*s per M.T. of F.P. 

50 M    per M.T. of F.P. 
3 

10 M    per M.T.  of K.P. 

Ik.    Labour Requirement 

b.    Acetyl Salicylic Add Plant 

Category of Labour 

Unskilled 
Semiski lied 
Ski led 
Supervisory 

Note i    Other categories of labour are not ooneldered as it 1« 
already considered In salicylic acid plant. 

No.      Assumed rate Total amt. 
Read.    $/month 1n US $ 

12          50 A00 
12         55 '/i0 
B          '.0 mo 
4        75 300 

zwo 
Administrative Expenses 1*0 

2200 

v 
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15.    Mat of Major Equipment 

b.    Acetyl Salicylic Acid  P'tnt 

Name of HJoulpment 

Aspirin Reactora - vertical 
agitated vessel with jacket 

Centra f u^es 

Drver 

Sifter 

Acetic Acid distillation still 
with condenser and receivers 

Pumps 

Chi 11 in/». Plant 

Filters 

Tanks for Acetic Anh/drlde, 
Acetic Add,  Static, Sodium 
Salic/late solution, etc. 

Material of 
Construction 

Qty. 
Nos. 

3 

Total Cost 
in :*S $ 

S.S. '5000 

S.S. 3 50000 

H.3./S.S, 2 15000 

S.S. 1 oOOC 

S.S. 1 20000 

S.S./M.S. H 13000 

- '   1 1500O 

3.S. 1 300c 

- - 35MO 

Other sundry equipment 

G/F 

äquipment  Cost  - s/F 

Installation 15 
Piping 10 ^ 
Slectrical  5-.: 
Instruments ?.*> 
Lap;Tin-: y'-. 

Spare parts 
Contingencies 

WV^OO 

2">200 
l'3':-00 
WO 
fll40 

95200 

Total Equipment Jost 

ir'<    2ËÎJgLJL*pHal Cost        (AS»!  on lidian conditions) 

'•    Acetyl  Salicylic Acid Plant 

area 

1.     I-and   '• Innd development 
U.     il-inilnff - Factory hulMlnr 2H0 aq.   ntr 

'î 3  200  sq.   „.. 
111.    utilities - only steaTi headers, water headers 

and electrical callen  fro"i nal 11 
transformer 

'v.    Storage tankr.,  coolHr tnwer, etc. 

50000 
2720OO 

2720C0 

y^oo 

20000 
I76OO 

305OCO 

nil 

5'000 
200CO 

10000 
M''»000 

U- 
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i       U-- 

17.    Working Capital 

a.    A etyl Salicylic Acid PI« t 

2 montns raw materials except Salicylic aeld 
1 month's finished product 
1 month's wanes» consumable «tores and paekln* 

materials i etc. 

5)000 "S i 
13<»500 
11 15000 

loTJfo 

l°''   Tot>0 Capital Investment 

h<    Acetyl Salicylic Acid Project 

Land "• land development 
Buildings 
'Jtlllties 
Tanks and others 
Plant and Machinery 
Work 1 m Capital 
Other working capital 
Interest durin« construction at \0t 

nil 

nil 
5*000 
20000 
10000 

305000 
204500 
25000 
40000 

•nam 

19,    Cost of Production 

b.    Acetyl Sallovlic Acid 

Cont of production of Aspirin based on consumption of all 

¿20 N.T. of Salicylic Aold Sublimed.   Total Aspirin 

production '>4¡> M,T. 

Haw Materials - 1^7? x '-45 1210*70 

«ares - 2200 x 12 26400 

Power - 400 x *4S x 0.20 

Fuel - 4000 x rM x 2.2 x 0,75 
25 "B 

(onlv equivalent Furnace oil requirement) 

depreciation - 10£ on  Plant * M/c. 
(33500) 

5,< on huí Mln«s (2B00) 

Maintenance - h% on Cost of equipment 
(9925) 
li on oost of building (5*0) 

Overheads 1.5 times of wages 
Interest on investment as loan 70 í of 

the total investment at 10'í 
C/F 

6450 

21300 

3*300 

10485 

43200 

462j 
Ï5ÔT f$ 

X 
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Total fl/F 

licking $ 100 par ton 
Silling and distribution - 2* on Factory Coat 

1401040   (JS $ 

48375 
29025 

K»78*m) 

.    . cost par ton       ....   ts $ 2292 

*>.    Total "'».ligation on nal» 

Aoatyl Salicylic AHrf 

Total réalisation .on sale at $2500 par M.T. 1612W0 
1478440 
1340G0 

Coat of Production 
Qroaa Profit 

Add depreciation of Salloylle Add and 
Aspirin (1*1350 + 3^300 • 197650) 

Total frrooa profit bafore dapraclation 

11 •    Total Capital Invaatmant 4 Return on Invaatmant 

a. Salicylic Acid Teehnleal * SubHaed 
b. Aoatyl Salicylic Add 

Total 

m 
1973500 

. . Return on Investment 331770 x 100  • 12,6o* 
¿V> 34000 

U-. 

22.    Taohn.oal Tens-.-:.»,- ;.a of M/s Alta Laboratories, India 
'« $ 150,000 

Detailed en*lneerln« fee - 10* of the cost of the plant 
and équipant. 

X 
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C.    PARACgrAMOL (100 t) 
(From basic raw material - Par*nltro Ghloro Benaeie) 

1. General 

It Is a mild anal^esio used to relieve pains arisinç from 

muscles and  joints and perl plierai nerve conditions.    It was 

first synthesized  1n 1878, 

2. Producers 

a. Bayer, F.R.;;, 
b. Hoechst,  F.R.'",. 
c. Merck-Darmstadt 
d. Rhone-Poulene,  France 
e. Roussel  - "ciaf 
f. El sal, Japan 
K.    Warner Lambert (Patent holder) 
h,    Winthrop,  ".S.A. 
i.    Indian Dru^s and pharmaceuticals,  India 
,1.    Alta Laboratories,  Dadar,  Bombay»  India 

(WUlinR to offer technology) 

3. Proceaa 

P-nltrochlorobenzene Is the starting raw material.    P-nitro- 

Chlorobenaene  is first hydrolised by Sodlm Salt of para 

nUrophenol  by boHIn* with dilute Caustic Soda under pressure. 

Hnreacted ?HQh i3 recovered  by distillation and Para-nitrophenol 

Is precipUated out by addition of dilute Sulphuric Acid.    The 

slurry Is centrifugea and  para-nitrophenol  is washed with water. 

Reduction of Para-nitrophenol   (pup) i8 carried out  in a reduction 

vesael   by means of iron powder where P-nitrophenol sets 

converted to P-amlnophenol   (PAP).    P-aminophenol is in dissolved 

condition.    The solution  1s then filtered to remove residue of 

Iron slud«e.    The sludge  is washed with hot water and washing 

are adder! in the filtrate. 
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rhe filtered solitlon of P-anlnophenol 1s now cooled and Acetic 

Anhydrid    la added to aeet/late : -aninopheuol to F-aoetyl a*iino- 

phenol.    Arter the reaction la completed, excess Acetic Anhydride 

vH Acetic Acid formed during the reaction are neutralised with Soda 

Ash.   The sLirrv is cooled and centrifu^ed wet cake Is washed with 

water.    The product Acetyl P-at,,1nophenol is crude.    Purification of 

cr.Me Paracetamol Is done by dissolving the material In water, hVh 

temperature, treating the solution with Activated carbon.    The sol»tlon 

Is filtered hot and cooled slowly to separate Paracetamol as crystalline 

form.    The slurry Is then filtered, washed and Paracetamol  is dried. 

The proluct  Is sold as such or pulverised and sold as Paracetamol 

Powder    The product obtained shall neet. pharmacopelal specifications 

for i<.P. or r.s.P. 

**•    «aw Material Requirement 

Following are the maior raw materials require! for manufaeture of 

Paracetamol i 

».    P-nitro chloro bencene 

b. Rustic Soda uve 

c. Sulphuric Acid 

d. Iron Powder 

«.    Acetic Anhydr11e 

f.    3oda Ash 

«. Sodi-m Sulphite, Activated iarbo-i, Etc. 

5. Bcono-wlc Size of the Plant 

Based on the experiment of a developed eointry, a 100 M. Tonne per 

«in... plant of Paracetamol will be suitable for developing countries, 

although this may not be an economic capacity plant. The capital 

>> 
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investment being high, and demand being low, it Is batter to steri 

with a med. im elsed plant and furti <r expand it along «1th the 

demand in the market. The capacity of produotion ie baeed on three 

ehifta a day« seven days a week, and 300 days working per year 

exoludlng downtime for maintenance. 

f>*   B*w material priées, consumption and utllltlee requirement 

The raw material prioee which are available in international market 

are taken and the balance raw material prleee are aesumed very 

near to the international market. Consumption of raw materials 

i.e. coefficient of consumptions and utilities is based on the 

experience ©f a developing coin try. 

a. Raw Material Cost 

Raw Material 

P-Nltrochlorobeneena 
Sod. Hydroxide (100<) 
Su1 ahurie Acid 
Iron Powder 
Acetic Acid Glacial 
Acstio Anhydride 
Sodium Carbonate 
Sodium Sulphite 
Activated Charcoal 
Bthylene Glycol (make-up) 

International  Requirement Cost in US $ 
prioe per M.T. per ton of  per M.T. «f 
in US seir   F.P. Lix. 

650 
250 
52 
60 
350 
500 
55 

450 
400 
520 

Total R.M. Coet 

b.    Power - 7000 units per ton for manufaoturing 
onlyt and say 1000 units for other purpose 

e.    Steam - for production 

4.    Cooling water - make up 

e.    Process Water 

l/>00 1040 
0.980 245 
0 B30 43 
I.55O 93 
0.060 21 
1.400 700 
0.900 50 
0.015 ? 
0.200 80 
0.020 10 

S§9 1 
J290 

8000 units/ton 

I25OO kgs/ton 

50 M3 

10 M3 

say 

x 
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?.    Labour Requirement 

Cat«? >ry of labour 

Unskilled 
Semiskilled 
Skilled 
Supervisory 
Administrative 
Clerical 
Managerial 
Maintenance 
Security 

Salary per month 

Number   Assumed rate/ Amount in 
H«l(l.    month In US I US $ 

12        50 600 
8        55 440 
8        60 48o 
4       75 300 
2        60 120 
1       55 55 
1      150 150 
*       55 440 
8       50 4oo 

""29H5 
tlve Expenses 215 

3¿0Ó 

*>    Liât of Saulpment 

(Cost based on Indian conditions and prices prevailing In India). 

Name of Equipment Material of 
Construction 

Qtv. 
Mos. 

PNCB Hydrolyser - S.S. Agitated 
vessel with jacket, working 
press» 5 kgs/sq. em. with 
condenser and receiver 3OOO lit. 

Storage Tank for Sulphuric Acid, 
O.H. Tank for Sulphuric Acid, 
Storage tanks for Caustic Soda, 
Acetic Anhydride, etc. 

?imps for Caustie, Sulphuric, 
Acetic Anhydride, Process pumps, etc. 

Total C/F 
Total B/F 

Air Compressor with pressure tank 
and charge ep:ç. 

Centrifuges 

Reduction Vessels 3000 lit. cap. 
agitated with coll * condenser 

Filter L?nl* 

Acetylator S.S.  Unit 300O lit. 
capacity with agitator * jacket 

Refrigeration Plant - 30 tons at 
-15°C complete with cooling tower 
and pumps 

S.S. 

MS/SS 

M3/SS 

M.S. 

S.S. 

S.S. 

M.S. 

S.S. 

10 

1 

3 

2 

2 

2 

Total Cost 
in U3 $ 

62500 

3*500 

if* 
II2500 

5500 

45000 

60OOO 

5000 

60000 

17500 

>? 
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Kârr.t of Equipment 

Treatment vessai S,Lì. agitated 
with heating arrangement and 
pressure filtration system, 
oapaoìty **000 Ut. 

Material of 
Cyist lectio* 

3»S, 

Installation 10? 1*3000 

Piping 10* '13000 

lleotrlcal 5*! 21500 

Instruments Z% 8600 

Lafgln* Jt, 1290C 
129000 

Spare parte 
Conti* icles 

Total P-;- 'p-*nt Cost 

Other Capital Coat 

a.    Land  1,5 Heetarea 
Land Devnlopmflnt, and Roads 

b,    Building Sq. 
Mtr. 

Pketory Ruildlnp; i*00 

Poller House f>Q 

wodowns 300 

Other Bulldings I50 

Office Building 110 

Rata per 

100 

50 

50 

50 

100 

Qty. Total Cosi 
In US $ 

35OOO 

Crystallisation Vessel S.S. 
agitated with cooling coll 
ÚO0O lit. eapaoity 

S.S. 1 350OO 

Cabinet Dryer 48 trays eapaoity M.S. 2 8000 

Pulveriser for milling of powder 3.3« 1 3000 

Other equipment - - 16000 
i*3ôôoo 

300 
551 

21500 
19500 

600000 

3OOO 
TOCO 

lööoö 

1*0000 

3000 

15000 

7500 

11000 

X 
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Ifc— 

Utilities 

teller - 600 kgs/hr. »te"m generation 
at IP V"»'«ì".S. Including cost of 
equipment, installation, headers, piping, 
instrumentation and lading. 

Cooling & Process Hater System - Cool Inf 
A Procer3 Water punps including Header, 
eooling tc/er lines,  instrument,.-etc. 

Power - Cost of Transformer, oablea, 
Miring, panel boards, etc. 

Storage tanks for Furnace Oil, Sedimentation 
tanks, etc. TOTAL STILITI© 

57500 

I5OOO 

10000 

10000 

10.    Working Capital 

2 months* stock of rr.w raterials 
O.5 month's material in process 
1 Month's wages, fuel, stores and packing material 
1 month's finished product 

455OO 
I75OO 
25OOO 

11,    Total Inveotrrnt ^n the Project 

a* Land and land development 
b. Buildings 
e. Plant and Kechinory 
d. Utilities 
e. Workin,, „^.^   ,._ 
f. Contir^'.r.r«--. 
g. Intercut during construction 

12.    Coat of p:,v^iv._•• * -_•_ 

Qty. 100 H.T.  p?r wmum 

Raw material - 2290 x 100 
Maces - 3200 x 12 
Power - 5000 x 1^0 x 0.2 

R 
ruml * 12500 y 2.2 x 100 x 0.75 

rf x 25 
Depreciation - lO^S on Plant * H/C (67250) 

?> ci Bldg.   (3825) 
Maintenance - hi ci -jost of equipment (2OO5O) 

11 en cort of bul Id i ng (765) 
Overheads - I.5 Un-3 cf *age3 
Interest on lrr/cst-r.rt - 70 < of total capital at 10* 
Packing at 80$ p?r ton 
Sailing * Distribution 2* on Factory Coat 

10000 
7*500 

600000 
725OO 
128300 
12700 

3§ 

229000 
38*00 

20000 

10500 
71075 

20815 

57800 
66150 
B000 
10415 

-&Bft 
.  cost p3r ton !JS $ 5322 

~< 
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i3.    Total Salas Realisation 

If the prod-ict Is sold at US $ 5500 per ton, which la vtry 

reasonable as compared with the International Prie« of ' 13 % 5000 

por ton, the total sales realisation will bei 

Total Sales Realisation 550000 

Loss Production Cost 532175 

Profit after depredation 17%5 

Add depreciation 7X075 
MR900 

return on Investment     • 
before d«peelati on 

0M900     x 100 • 9.«U.< 
9«* 50OO 

lkt   Toohnloal know-how fee of M/S Alta Laboratories,  India      13 * 25t0O0 

letal lad engineering fee - 10* of the cost of the plant and 
equipment. 

A 
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Tf      A  H-.ATPriHUiS 

A.    Pg'iaiM 5 

t.    Cenerai 

Penicillin WAS first «ported tv Alexander rlem'-n^ In 1929.    Further 

research waa carri M o')t bv Hertln,-',  Florev *r/1 Chain In I WO.    ThU 1« a 

narrow a pect m n ant ':V>1 otic. 

2.     PrfyiiBftr.i ar;<l  ^alrnt   :oiler;s 

a) Abbott xA'f.orator''eat     .3.A. 

n) Aktie" lolarpt Astra, awel^n 

e) :;rl3tol-!;«ver^   >o.,    .J.A. 

•A) "laxo TAcorator' »«;, 

f?) HM'istari   A'lt; nlot^cr.,   n'iia 

f^ ' OOChßt   A.  '. ,    ?.:'.,', 

•) Indian   jru s a-uJ f hamac« it 'cals LVl.»   î'ulia 

h) ve1.tî Sel Va Kai sha Ltl., .apar. 

l) Novo Tn'Vistr'fts k/ù,   m*.miì,?'< 

.i) Ff 1 «er  Inc.,      ,:.A. 

''} á. H. JqiiU.'1-   T».e.,     .~.A. 

1) Stanlarl Pharv¡ace'it'ca1s,  I vi\a 

n) To?© .¡ozn QO.,  Japan 

n) J/eth Lat.orator'ma,    .3.A. 

>? 
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3. Process 

Penicillin 1s manufactured by the submerged fermentation process 

uslnp the icrobia.1 strainPeniciirun Chrysogenum. Tha antibiotic is 

raeovarsd from the Hlterrd fermented broth utilising counter currant 

liquid extraction with an organic solvent such as J-utyl acetate. Penicillin 

in the form of salt is precipitated out with potassium acetate or by 

»»•otrople distillation. For parenteral administration, benzyl penicillin 

•alts of potassium, sodium, procaine, benzathine etc. In sterile form are 

prepared. For oral administration, phenoxy-nethyl penicillin salts of 

potassium or in the acid form are manufactured. 

*>. Raw Materials 

a) Lactose, sucrose or glucose 

b) Peanut oil, lard oil 

c) Com steep liquor 

d) Peanut meal, cotton seed flour 

•) Calcium carbonate 

f) Phenyl/Phenoxv Acetic acid 

m)    Orjçanlc Solvents 

h) Prooaine Hydrochloride, 
1.7?.£. D1 acetate 

5» T'y»Products Obtained 

The 3y-Product 1s tha nyeali-i* Cake obtained on filtration of 

fermented broth. This is to be util«sed aa fertilisers in paddy fialda. 

Í 
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4,    Economical 31 »e or ihn Plant, 

Basad on prices prevailing In countries like India, It Is estimated 

that the minimum econonlc plant to be set up would  '>* nf about 122.5 ton/ 

annum of penicillin which could  be further converted Into 35 T of 

amplclllln and about ^3 T of sterile penicillin bulk.    The requirement of 

potassium penicillin non sterile for the above final product would be 

as followst 

1) For amplclllln 35 T,   52.5 T of penicillin non sterile. 

2) For fs\ T of sterile penicillin bulk - 70 T of potasi um penicillin 
non sterile, 

7.    RAW MATERIAL PRICKS. OONS'Wirri At' D 'TILITUB ttfeiq IHEM.T 

The prices are taken aa  international  prices wherever avallatile and 

In other canes Indigenous prleen arr art opt en*.    rînnsumptîon of raw 

materials and util!tier, arc based  on actual  experience of the working 

Of one of the hlr^ert plant» In  India. 

a) Raw  material coati     the game Ir shown as per annerire 1 

\) Power 

C) 3t cam 

d) Refrigeriti->'i n.;   7i'i]i'i'  *r*-~ 

«Ì) 7~of(>iir. Water 

N,    Labour Requirements 

-lu niter Required AHO imed  rate Amount  In • '.'•>.   j> 
Catsforv of labour           I .'on Sterile Bulk per month In          ¡NOU 'iterile      Fer n-. 
 _. Pen. Pen. 1.3. ß Pen HuV-   Pf 
unskilled                                  20 5 WO. I? 
Semi  skilled                               20 5 t,'»77.'*l 
Supervisory                                    < ? t.WO.'V* 
Administrative 
Clerical                                    - ... 
Security 
Managerial - .Iunior                  •' 1». 2,01^/2               t'',U7           %0r¡fi 

- Senior                __£ 2 3,17^.00/             t0,t}fc           '•,711 
5- Ï? 1,3«. y» 

t«,R03 U,70t 
29,5^ 7,Tty 
9,'*02 5/M 

v> 
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U 

v'Jos* ^ano1  of.   1 ri'a • c->  J't". n-,:> ani  i'r'cor. ur^va' 
of 1 -.nort«!   'to,if, o,-lv c."..f.   "r!«cr nr.;   ;'vo.). 

n  Ini la (•':•  n. 

•'time of 3c|o' Tir'-it 

3eo3 vessel 
Fernen*ors t?'' 7.1 
II!>rh !'orr,i> Fomsr Agitator 
3t«r'1e A'r S.-jt^ir, 
*Ol.ti  ,;f);i'.   A'Mït '. Or!   iAT.ten 
•>*.nr'rü' .-'ru/ì 
roth i'o'1' 'i.".  .Ar,': 

FTP-«oat ii'ltrra 
¡•liter !<roth Tnn'- 
rTl"» Refr<'erat'on    'nit 

:.1 scolla1 fio.)- 
ij*orarr      "1x''!,-   "a '- 
!!• «al 'a  •••/•••     ••  -.•,*<»•> 
v,x' "ac* 1o •! "ar kr. 
i-'f>',--.-;7ii,.V 
•'ÏOr.ofnr-i»  ";r'Vf*TS 
îr 'c'-.a'n ';>•!'•'; 
>av:'"trH- 
•atrh  >U>t\liâtIon  Stilla 
Jer.tr'.fu.-'es 
'î'ic- r   "hrver 
Prona'n   '¿•"•.to-? 
: err.ath'.i'í Pen.  :J-.nt«ï" 
Unì ve»,t h covp»-»' 
;". s«en.ari«o -• 

\"."A    l^'lt-- •;  A CCS'' 

.ater'ial. of Q'ja: t'.t- Total a-.o :• 
lo"3tri^tlo'i os. Ti    .J. .,'. 

ji j. 2 1,22,00" 
;;, j. 2 ".ÏÏ.Pfi" 
j .'-<. 2 %'•./-- 

. ¿. 1 2, Wl,'>.-.• 
1 2,W¿,0'V- 

J • :J • 2 set¿ .,0^''. 
j. j. t l,22,ni)'-' 
j S 2 t,22,0(0 

•j .0. -),",*' 
IT to* e s \,h ,Ç;c:i 

I.:/:ïï V-V1"'1 

J. , . '3 '••,co."> 
J .. J . t,¿v:,':-oo 
j • 'i • ", '•!,r1r,v':',> 

i< 
j.)> 

~J t*J 1 2 
h 

V.nno 
12,'¡'if. 

-». J. 2 2'i-,0!.:" 
.v.J. 2 #.,-;''• 

t 

J"rv1«f »  ¿y. ' i.;nei'.t 
Air Conpressorj 
Ih'. il e-l  rfat«r  .¡of r • "erat \ o-> 

•ni ts 
•'oiler* 12,O0f,  y,-/ho ¿r 
ïlectr'fîa1« 1'. ve rra';::>*"or\«r, 

•Tn.i-"!.er,  -••te. 
¿ator Tr«it •;'!:"•. 

"1 :; «*»11 a-* .••" i :i  ' •", -î '• :i ' ' ¡r; 
.> '"", v,  ; a orator ',  et «. 

V."ÎC 3 F. ••> i.».   > • > 

2,w*,',c< 
2, -'i-'*, or.r 

2, fin, ooo 

X 
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Instrumenta 
Instruments like Temperature 
Seeorder, Controllers, Flow 
Hecorder Controllers, 
Pressure rifet y valves etc. 

Pipi-v; approximate]'/ 10" 
Spares 
Stean and Insurance 

B5.000 
7,00,000 
1/«,000 
3,00,000 

1,343,000 

OTHER CAFITAL COST 
(Eased on  Indian Conditions) 
Preliminary nxpensee 
Consultaie-' ^""v'cn:, 
Lan •\    ri, !vo"..op.ner!t  '   rtoads 
^••'ii.].d i n,^5i 

Frocess !i¡i.í.liin'3 
Services   'uildinft 
Aiminititration Building 
Contincenci es 

PO "AT. CAPITALCCOST 

12,000 
1,22,000 
1,83,000 

3, 66,000 
yi.ooo 

2 ,'»4,000 
2,82,000 

1,245,000 

tO.    Working Capital 

1 .month's raw materials 
•* month's Pnished Product 
Month's wages,  fuel,  stores  •'• 
packing natrrial 

J*0 days work  in process 
Stores and s;»areo (ad hoe) 
° davs Siîndrv debtors 
LeE3 1 morth sundry creditors 

TOTAL 

122.5 HT Non 
Sterile Pe.-i. 

•'•3 
Per 

Tonnes Pot. 
i.   -ulk 

.."S •> :.¡S Í 

100,244 
W.203 

29,304 
39,377 

229,792 
7?,2'-0 
4o,m 

100,244 

23«,095 
•S105 

41/3' 
29.304 

429,42''< 375,213 

11.    Total Investment of the Pro.;act 

a) Land and  Land i'Jevoloo.ment 
h) vUlIdioms 
e) Plant   .  '-'achinerv ) 
(1) "tilitiP-s, consulting etc.) 
e) Work'nr capital 
f) Contingencias 
r,) Interest during construction 

l,<-'3,000 
(',44,000 

8 •'• ,*»•'., 000 
4,00,000 
2,82,000 

10,187,000 
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12.    Zfìjt of Production      (per '*</, 

Jîftn materials, ino. lnter- 
-•dlfttt 

MA •••« 

T«pr«e1*tlo.n 
Mai*tt«n%r.<!n 
Gv«rhe*1s 
Co.ivtraîon  -ont 

on »t«rll« j'en. fot, » ihr». ¡i l^'-< 

:\*2 •Jfc.'l 
0.'>9 0.35 
n.52 n.r, 
t.4 1.19 
'».03 O.f* 
n. '5 o.rv; 
2.1? I.Î7 
l.t 1.00 

:5 v   y«r Kj. 23.^ ».^5 

13.    Pr!e#   in th« Int«ru*t1ori»l !*r*<«t -   3;   23.00/V.4. 

ftrtot In  lud'«,  FBUBS1:J.I Furici 111M Z ZUr\\% -    3"   12?A 

200 tons. 

X 
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MAJOR    HAW HATMTjM 

PettMluw Peniolllin Non-Sterllo 

Cost per 
f No    «.„ M.+--4--I      ,. ..        Co,t p,r   qty' P#r *«•   Finished 
S.Ko.   Raw Material     Unit   Unit      Finished      Prodnct 
———i  . ^Sj Produot us $ 

U~ 

ft Sulphuric Aeid Kg. 0.OR9 0.08? 
I ¡¡•* K«. 0.125 0.I69 
» Pharma Madia Kg. o/>20 0.630 
9 Phenyl Aoetic Acid Kg. 4.800 0.30* 

}? ÏPr **• O.252 4,970 
11 Other raw mataríais 

Bulk Panici IH n 

1 N. Butanol Kg, 0.500 5.43 
? Acetona Kg. 0.300 ft. 9a 
3 Othara 

"St per kg. 

0.07 1 CaustioSeda             Kg.            0.217 O.3O8 
2 N. Butyl Aloohol        Kg.              O.5OO 1.408 0.70 
I          7*iy%? earbon      Kg*           0/'90 °'107 0.07 
*             Urd Oil                      Lit.            1.220 0.314 0 18 
5            Groundnut Oil            Kg.             0.890 0.293 o'.tf* 

*«•             O.OR9 0.087 oioi 
A            »,.       «^.                K*'             °'125 °'l69 0.02 «            Pharma Madia              Kg.             o/»20 0.630 0.U> 
J             ?!îîyl Aoetlc Aold    K«'              *.«00 0.30* 1.4-7 

\\z> 

"S$ per kg. 9,^2 

>? 
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Il B. TFTR/.CYCLIN5» 

1. GTJŒF./1: 

Tetracycline« vere discovered in 1%& and Tetracycline) la 

1953 by Lederle Laboratories and Cht« Pfiters.   Thie it a broad spectrum 

antibiotic, 

2. PLCPUCÌ.S AM) PATFJff BCLDTSS; 

a) Amaricen Cyantmid, U.S.A. 

b) Anker farm, Italy 

e) Brietol Mayara, U..T.A. 

d) Gruppo Lapatit, Italy 

e) Hoechtt A.C., r'.K.G. 

f) Indien Drugs and Pheraeceutieala, India 

g) Novo Inductriea, Danmark 

h) Pfiter Inc., U.S.A. 

i) uousael - VCT, Pranc« 

J) E Ji .Squibb, U.S.A. 

k) Synbiotice, India, 

1) Takede Chemical Industrial, Japan 

m) Upjohn Co., U.SJl. 

3. PiyCESS: 

Tetracycline ie menufcctured by tha submerged fermentation 

procace«   Tha erude baso ia precipite tad out from tha filtered farmentad 

broth,   Thia i a diaaolved in methanolic calcium chloride treated with 

aathanolic hydrochloric acid end concentrated under racuua whan Tetra- 

cycline hydrochloride crystallises out.   Thia antibiotic ia administered 

in the form of Tetracycline hydrochloride and aoma timet a« Tetracycline) 

base. 

J 
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a) Cri il« sueh at Sorgsam, Ri* i 

b) Peanut aeal 

e) Paaout oil 

d) Corn Staap Liquor 

a) Organic Solvant« 

f) Inorganic Acid«. 

5. ECOnptgCAI SIZE OF THE PLAKTi 

Basad on needs of tha developing countries and tha prie« 

structure «slating in tha country, it ia ooneidered that tha ainiaua 

capacity of 50 tonnas par annua of Tetracycline would be an economical 

siso« 

6. RAW MATERIAL PRICES. CCWOMPTICW It UTILITIES RBQUIFEMECTi 

The Raw Material prieea are taken at International   priées on 

imported items rnd at Indian priée« on «ateríais arc liable locally* The 

consumption of raw material« and utili tie« are besad on data from the 

developing oountryt 

No. Raw material Intl./ 
Indigenous 
orice POT it 

Qty. 
per Kg. 

Coat por 
Kg. rj>. 

1 Corn Stee^ liquor 0.15 2.59 0.39 

2 Groundnut oil 1.51 5.25 7.93 

3 Soyabean flour 0.56 2.45 1.42 

4 Oxalic Acid 1.17 3.66 4.28 

5 Kaiso Stereh 0.54 10.¿2 5.57 
6 Sodium Hydroxide 0.27 2.90 0.70 

7 Qydroehlorie acid 0.07 11.94 0,83 
S 
9 

Resin SBS 3 
Buta noi 
Other cataríais 

42.4* 
0.7« 

0.05 
2.4* 

2.12 
3.93 

v> 
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7.     LIBOUR REPÜDtpgRTSa 

Category of labour Nuabor 
required 

Aaauned rate      Aaount in 
per month in      IB t 

Unskilled 
Semi-skilled 
Supervisory 
Administra tiro 

20 
20 

5 

940.17 
1,477 .a 
1,380.34 

18,003 
29,540 
9,402 

GLerioel 
Managerial (Junior) 

"        (Senior) 

8 

3 

2,014.62 
3,378.00 

0,059 
10,134 

Security 

*56 

*.   USL OF MAJOR aw»«»» 
conditions and prieee on i 
eea are indicated) 

(Coat baaed on Indian 
equipments o.i.f. pri 

jnported 

Nama of equipment Material of      Qty« 
construction    Nos. 

Total amount 
in 05 $ 

Seed Teasels 
Fermento re 50 XL 
Sterile Air system 
Rotary Vacuum Filter 
Glass lined vessel» 
Olaas lined Nuteoh Filtere 

Reactora and Tanke 
Dryers 
Bollerà 

S.S 

M.S 

2 
2 

1 
1 

5 
5 
6 
2 

5 

24,000 
4,88,000 

61,000 
61,000 

1,22,000 
30,000 

1,00,000 
24,000 
6,000 

tttceallaneoua 

7,30,000 

X 
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Total 
iaQBl 

J2&Utlt£i 

St««« Bollar 

Air Coaproaaor 
Rafrigaration 
Vistar Treatment 
Savaga Diaposal 
KLaotrioitj 

Laboratory 
Miacallanaov» 

61,000 
61,000 
60,000 
40,000 
40,000 
90,000 
36,000 

4,02,000 

¡aatrwantfi 

Flow Raeordar Controllara ) 
Tavparaturo Raeordor Controllar } 
Sogatj Valva« ) 
T«paratura Indioator, ato. ) 

61,000 

Pipías 1,00,000 
Sparai ai,ooo 
Praifbt & loaurcnoa 61,000 
Installation «to. 1,17,000 
Continganoioa 41,000 

4,U,000 

9-   8Pffl CÍIWÍLSSBL 
(UU

* •» ladl«a «onditi*"») 
Pralindnary «•peona« 11,000 
Consultancy «anrief* 1,28,000 

}£SL 
Land Devalopaont and roada 1,12,000 

Bnlldiniat 
Proeja* 
Sarrlaao 
Adadniatratire 

60,000 
60,000 
36,000 

X 
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10.   VtChKI.N0 CAPITAL : 

OM Month»S raw aatorials 1,21,245 

I aonth's finished product 1,00,000 

40 days work in progress 2,66,300 

Stores ana spares 30,525 

Sundry debtors 46,642 

Loss: one month's creditor« for rtw «et Tini                     - 1,21,245 

4,43,467 

U.   KAU, IKVESTMBÎT OF THS PhWECTi 

a) Land and Land Dovalopaant 1,22,000 

b) Buildings 1,56,000 

c) riant and Machinery        ) 16,99,000 

d) Utilities, Consultancy  ) 

t) Working espita 4,43,467 

f) Conti nuncios 41,0OC 

g) Intorejt during construction 

24,51,467 

12. COST OF rrODUCTIU;                                                              Ht h PS 3 

h«w Materials 29.10 

Conversion Cost 13.82 

Depreciation 3.61 

0* irheadfl 3.66 

Perdue?    .. 50.21 

13. Price in the Intern«",io nal Market:  US J 28 / Kg. 

UG t 79.3 / Kg. 

14*   Consumption in India     t   180 tone in 1976. 

>? 
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12 C.   IffîPriyjff' 

1,    OBMBtAU 

ArpieilUn it • Stai-tynthatic Panioillin. It «•• fini 

prtparad by Doyla in 1961. This it particularly uttful la trtataaat 

of etite, which an rotittant to Penicillina. 

I.     PBODUCERS AÎ3 PATENT HOURS¡ 

a) Booclitn Retttreh Laboratoriaa, UJL, 

b) Rinduatan Antibiotic», India 

o) LcJtrlû Laboratorio!, U«S«A* 

d) Porke-Da7ia * Co«, U.S.A. 

e) finito Klina Corpn., U.S.A. 

f) Uytth Laboratori«!, U3JL. 

3.    WTO» 

The srn*ifaotur« of Aapio:/il: a it carried out in tuo atagafl 

In tht firtt «taf«, penicillin it oonrortad into 6-Aaino PenicUliidt 

Add (6-APA) by chenical aathod or antyaatic prootat,   6-APA it tata 

converted by tihesieal aathod to Aapicillin trihydreta/Ampicillin 

anhydrout. 

A.    RAW MATERIALSt 

a) Fotattiua Berjyl Panioillin 

b) phe^jrl Glycin« colorida hydrochloride 

o) Dicstìyl Anilina 

d) Dlaotbyl Dichloro tilataa 

•) Organic Solventa 

f) B-Saphthaloat Sulphoaie Acid. 

1 
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9. -RAR* 

Bood on tao prlotj profiling in «ovolopiag 

Ilk« Indi«, It le oonfldtrèd that tao moot oooaoaiotl oioo of tao 

plant wuld atro • oopoeity oi 35 touiM por yoor of Aoploillia 

Triijrdrato. 

4. 

Itw eotorial 
Xatoraatitool 
prioo por Kg. 
in m i cu, 

RoquiroMOt 
Kr Kg« of 

Coiti» 
»••or 
Kg. oFr.?. 

Chlorofom 0.457 U.000 640 

Photphora Poatooalorid« 85.030 0.900 M.33 

phenyl Olyoorlno 
Chlorid« HCC 34.» 0.7» 19.07 

Hothjl Chit rido 0.9« •4.000 19.01 

Tritthyl Aalno 4.091 1.019 4.40 

Aettono 0.300 3.100 

0^4 P«r Kg* 

0.* 

1.49 

14.0t 
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?}    LáBOW MTÜT t*m> 

Cataepry of labour ïiumber        AsauMd rat«    iaount in 
required.   par year ÜB $ par 

U.S. | ai 

Unskilled       J 

Seed-akUled  J 
U 940.17 13,162 

Skillad U 1,477 .a 20,684 

Supervisory 8 1,880.34 15,043 

Adaini* tra tire 

Cleric«! 

Ma unger!al 5 £,128,90 10,940 

Security 

a 

0.   LIST OF MAJOR BQUlPMKTi 

(Cort basad on Indian conditione and pricaa prerailinf in India) 

HUM of Equipment Materiel of 
construction 

Quantity 
No. 

Total amount 
In US f 

Reactors & Sto raga 
Tank 

PVC Tank« 

Filtar preeaee 

Centrifugea 

Fluid Bad Dryer 

Pui*erieer 

Cono font Dryer 

S.S. 

S.S. 

Total 

5 

2 

2 

2 

2 

1 

2 

1,50,000 

6,000 

24,000 

50,000 

50,000 

4,000 

50,000 

3,66,000 

U-.       
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"^•^ 

Total 
la 0.8. | 

festen 
Boll«* 

Mfrlforatloa 

Matar Trootaoit 

EffUoat TroriMft 

Utanteiy 

TU** 

mitfit «ni 

Coaotraotdcm 

CoatlafOMlof 

laát 

60,000 

8,30,000 

40,000 

40,COO 

30,000 

4,10,000 

I,00,000 

80,000 

50,000 

1,00,000 

40,000 

3,10,000 

Aftrtaiotnttvo 

18,000 

1,78,000 

60,000 

60,000 

30,000 

30,000 
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- £1 

10.   WOJJCIIJG CAPITAR i 

Overhead» 

Tot«l »mount 
in Ü.S. * 

1 monthe raw materials 2,50,794 

i. month's finished product 2,21,123 

AC diiye work-in-progresa 5,89,011 

ito ros 4c rpare parte 28 315 

? days Sunti ¡7 Debtor» 1,03,052 

lesa one month creditors for ro* material« 2,50,794 

11.   TV.¿L INV .CTM:.OT CF THE PROJECT: 

a) Und and land development 60,000 

b) Building» 1,20,000 

c) Fl'-iit tnd mtchinery including 
utilities a«i contingencies 12,30,000 

d) yorking cepital 9,31,501 

23, a, 501 

12.   CCfiT OF pcPUCtlCK, M, f pcr to 

Qty. 35 T. par year 

Rev materiel» and intermediate drug 127.24 

Wages 1#71 

Power 

Fuel 

Depreciation 

Other conversion cost 3 M 

MsintfeivîiC» 0>50 

4.35 

5.43 

3.86 

4.97 

151.09 
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13)    MM in ite XaUraattoail 

Prit« la latta 

U)    CMfaaptloa la Jaüa 

j        • 

«...        03. | 10/Ig. 

u.a. $ Ol/if. 

* teat la 1974. 
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IH.     AIIWiliTAfl|||fl 

i. gamnü. 

CttonqpdM dlphoaphata it an antiaalarlnl drug affarti* 

Halnat tht arjrthwojrtio for., 0f plaanodiaiy falaipnrui tad alaaaoal» 

Wwx.   By virtua of ita hifh oonoantr.tion in tha lirar and tha othar 

or*»», it ia affaotiv« la tha traataant of aottra-lataatlMl aaoablaalt. 

It it alao affaetira in tha traataant of chronic diaooid lupua aiytht- 

aatoaua, rhavaatoid arthrltia and cardiac anfytbalaa. 

ChloroquiM waa ajrathaalaad and dtralopad la 19*0 aa anti- 

malarial drag, but latar it «aa found to ba uaaful la tha  traataant 

of aaaablaaia. 

t.   HttDUCBtt 

•) I.C.I. Pharaaeoutleal, U.S./. 

b) Winthrop, Ü.S.A. 

a) Bayer, U.A.A. 

d) May * Bakar, U.S.A. 

f) Rilton-Daria Chanieala, UJ[, 

f) Hadlapax, Hungary. 

Oaman pat. 689692 (1939) 

U.B. Pat. «233970 (1941) 
A.R.Surray, H.F.Haaaar, J ACS 66 113 (1946) 
R.l.Ianyon, J.J. Viaanar, ClJftiartlar, 
lad. Bag. Chan. ¿^ 654 (1949) 
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b)       PteCISS: 

One aethod of prepention it gubetitution of 4»7 Dichloroqvri.nolir.a. 

Industriel profil« ie prosante fior the procese using «•U-chloro-enilln« 

ai* novoldiiaihe.' •. w. • «. •• i 

».   ••• 

<0     JBSSDUË' 

'•   'infixed capital requireaent of e plf-nt with à production 

capacity of 80 tonne» per anftua (within the battery liait) i» 

U.L. t 1.8 «illion, ' 

4) BuIUMKGt 

The area required for the plant (within the battery liait) 

would be 3,000 aq.aeW8.   The building will heve two floorr, et-ch 

floor hering an eren of 1,400 rq.actors. 

e) Intornienti price    ;      US i j2.7 / K¿. 

Coneuaption in Inrii* :    336 tonnes in lf76. 
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3.       LIST OF MAJOR RRCTREMBKT RflQUIMPi 

4V.(»>8.) Sl.Ho. Description 

1. Reactor, Stainless Steel, 3200 L. 

2. Reaetor, Mild Steel Tile Linerd, 4000 L. 

3. Reaetor, MiV Steal Tile Lined, 3200 L. 

4. Recetor, Cast Iron Glass Lined, 2000 L. 

5. Reactor, Stainless Steel, 2000 L. 

6. Reaetor, Stainless Steel, 1600 L. 

7. Reaetor, Mild Steel, 1600 L. 

8. Reeetor, Mild Steel, 630 L. 

9* Reactor, Stainless steel, 400 L. 

10. Horisontal Receiring Tank, Mild Steel, 5000 L. 

11« Horisontal Receiring Tank, Stainless Steel, 4000 L. 

12. Horisontal Distillation Still, Stainless Steel, 
1- 4*. 

13. Horisontal Receiring Tank, Mild Steel, 2000 L. 

14* Measuring Tank, Mild Steel, 2000 L. 

15. Measuring Tank, Stainless Steel, 1600 L» 

16. Measuring Tank, Mild Steel, 1600 L. 

17. Measuring Tank, Mild Steel, 1600 L. 

18. Measuring Tank, Mild Steel, 630 L. 

19. Measuring Tank, Stainless Steel, 630 L. 

20. Measuring Tank, Mild Steel Tile Lined, 3200 L. 

21. Measuring Tank, Mild Steel FRP Lined, 630 L. 

22. Meesuring Tank, Stainless Steel, 400 L. 

23. Measuring Tank, Mild Steel, 400 L. 

24. Meesuring Tank, Stainless Steel, 250 1. 

2 

2 

2 

2 
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• MM T jtcrlptGñ" WHET 

85. Meaeurina Teak, Kild Stool, 250 L. 

86. Matutina Tonk, Stainless Steel, 100 L. 

27« BMt BRChanjer, Mild Staël, A IT. 

28. Beat Exefcanacr, Klld Steel, 6 M2 

29« Beet Bschaneer, Stainlooo Steel, A H*. 

30. Centrifuge, Mild S tool Rubber Lined, 1000 •§• 

31. Bell typo Heat Exchanger, Cast Iron Olaea 
Lined, A IT. 

38. Kutseh Filtor, Mild Steel Til« Lined, 8x1x1 M. 

33. Centrifuge, Stalnloee Steal, 1200 a». 

34. Air Circulation Dryer, Stainlooe Steel Traye, 
1 M8, Mild Steel Cabinet 

35. Leaf Filter, Mild Steel, 65 L. 

36. Beat Bxehangrr, Mild Steel, 16 M2. 

37. Beet Ercnanjor, Mild Steel, 10 ',a. 

38. Leaf Filter, Staitleea Steel, 65 L. 

39. Tecwa Dryer 84 Traye, Stairleoe Steel, 10.6 IT. 

AO. Centrifugo, Stair!cae Steel, ? - 1000 on. 

Al. Subaerced puap, Stainleso Steel,   3 K/RT. 

48. Peeked Calvan, Stainleae Steal, 0 - 400 ai, B «6 M« 

A3. Boritontal Piatili«tion Still, Mild Steel, 
4000 L, A - 8 rr. 

A4, reeked Colunn, Mild Steel, ? - 600 M, H • 6 M. 

A5. Centrifugal punp, Ceat Iron, 6 rt/tlr, B • 30 M. 

46* Vacuus purp, Caat Iron, 8.6 M/toin, 

U-. 
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4•     Mfrraacwr CF hw-m:aj4s : 

Sr. Fiew-Bfttorlrl 

1. Mete Chlcix-GnáJir-e 

2. Ethoajr «ethylene M* lo nie •ester. 

3. Ciphexgrl Oxid« 

A» PhosphoreUí Gxychloride 

5• Eenscce 

6. Eecsene 

7. Kotoldicain« 

6. Phenol 

9. Ac«tic /.cid 

10. Fhorpho&ic /cid 

11. Aqueous Aononit 

12. Kerosene 

13. Actfcreted Carbon 

14. Sodium Hydre rid» 

15. Hydrochloric acid (Tech.) 

16. h^thenol 

17. Absolute Ethyl Alcohol 

Purity 
CO 

97 

Specific 
grarity 
1.07 «t 
20°C. 

Specific 
gravity 
1.07 »t 
20°C. 

99 

Tech. 

Dietdlled 

95.:*3 

9*.e 

99.5 

90.0 

25.0 

Dry. 

47 

a 
95 

99 

Qtgr.sequirod 
per Kg. of 
product. 

0.61 Kg. 

1JW tig. 

0.51 Kg. 

0.79 Kg. 

1.60 K¿. 

2.39 Kg. 

0.57 Kg. 

0.21 Kg. 

0.64 Kg. 

0.07 Kg. 

1.37 Ke. 

0.57 Kg. 

0.33 Kg. 

3.96 Kg. 

3.66 Kg. 

1.52 L. 

13.00 L. 



5. 
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ti. Ve.           Sartie« 

1. Steaa, 3 Ig/e»2. 

1. St«», 6 kc/oB2. 

3. fc*t«r, 3jPc. 

4. »ter, H°C. 

5. »•ter, 5°C. 

6. Brir.*, -A. 

7. latri OM 

8. Proe«tt Uâttr 

9. riiUll«rt water 

10. fov«r 

Quaatity required 
par «eon« of pxeduot. 

4« 

3 tOBMt 

37*0 M3. 

5550 ThJt.C«!. 

615 IhJ.Cal. 

IMO Th»K.C«l. 

1555 té?. 

3 M5. 

moo ** jr. 

t— 
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*. 

Udüad Utifcti* 

••• 

• •• 

••• 

• •• 

9 

10 

7 

* 

io 

WÎA 



-50- 

T ri    A--Tí*AIA:*TA: 

TI 

I£IÄ 
Ì2H£I*JL 
Prlmaq )' n» 
résistait cases.    Tt 1s öfter adm'nlstered 
cMoroq.iin,  AnodVequtne .vvì   Pvrimethanine. 
«3 an antlnalarial drif. 
B.F.  (?3),  I.3.P.   (I7th rov.), Part1 ridala tax. Ph.irm.   (2*>th ed.) 

raí-1 •rn'li'r ¡ v   '. o  nalar'a 
>. combination with 
It was developed li ÌW) 

2.    Prod mer a 
ä~5    TTC".T,        .r'..     (xate<t  Unì-}f. 
'-)    CeH-npex,   ''•m--!'-'.' 

?•    Procese 
fi Wethoxy-S-amino qilnoHre   i a avtheslted  b- jkraup J/ntheal» by 
three «tena starte.   fr0m p-anUMIne.    ?M3   S treated with 1-'+ 
dibronopenta^e and potassi,! n nhthal'Mde  fallowed b/ Hydraaln Hvdrat« 
in three steps to obtain p~1 -naq A ne t^-^-A^.I'iO-l-nítthyl bot y lami no l-r« 
Tiethox/ quinal'^e). 

Raw Hateri, ila 
%) P- AoisHlne 
N Aeat. \ e Anhy î ri -1« 
r.) " i veer ne 
<J; Arse- • c Acid 
e1: H/d'-aa* na    . ,-drate 
fi Totar-s •i- Fnthallr d« 
ri l-i>    ">';> irono pe >tv>e 
»0 Orbarle .io!vent« 

mv Mt. "!*••• v i   Coût of Pr 
Jata fo>", i   '•! the 1 itérât ire on the prod'.ct'n-ì  proeew-ires are ver/ 
sketchy a-i aaf nates   «adi; on trie bas': 3 of tlioia ire to ¿nd to have 
verv lari/e nar«T. 1 of   err-ri.The overall   <:»iú& reported   In the literature 
are abo t   ^W, a«! all t,i>-  raw -i.it e-i a! , evcept  t.^-rfibromope-itar e art 
avaUaV-le  \\\  Italia at reasC'-iaK* p-ieea.     The aciMOmin  viae! Ut? of the 
process depend» to a lar^v extent or' the price r>f l,^-dibronope;i*.a'ie. 

Contus'pti on \ n  l?id * a con; 
BT tor.s   In  tW' 

Référerons 
H .¡.Ait.   Cham.   3oc, ^l't'   ^I'^S) 
2) U.M., 15?';  ;w') 
3) ".3.  2,--r-V*•l  -.A. l/±,   2">T'f. 
M C.A. 52, l^rfttf. 
5) CA. 2^1 5V« 5 
''•; -.er.  ^',0^1  3.A.  ?'.,   «o^ 
") C.A. 3, îiï:"".',,; 
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io) 
li) 
12 
13 

¿.Ohm. Soc. 3252 (195*0 
Brit. 310, 559l CA. 2j* ¿233 
CA. ¿, Y-*5 
C.A. {£. '*32h 

CA. JO, t3«91e 
O.A. 5».  ''7231 
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IV. 

A. 

1. 

ANTI  INFECTIVE 

HIBPIDAZOLE 

*»n»ral 
M»b»nda»olì li highly active against nemodes a.l cast ode».    It can 
kill th» larval stag«« of o»»tode».    Mabéndaaole was discovered by 
Van l»lder et al (Janssen Pharma Cetftlca, Baigli«),   Potantlally 
th1a dru« can raplaca Thlabend»«ol and partly pipera»1ne and 
Tol-TatrmalMl« and othar anthelmentlcs. 

2. Producers 
J an s san Pharma Ce¥tioa, Hearse, Belgium (patent holder»). 

Patentai    To Janssen Pharma Cefct^ra 1971-72 
¡«riñan patent >,020/137 corresponda 
''.S. patent 3/>5?,2''7 

to 

5-Benaoyl  Fluorobentene la synthesized from Fliirobenaene and bentoy1 
ohlorlde by Friedel ani craft reaction.    Then It la nitrated to get 
5-Banaoyl-^-Nitro Fluorobensene.    This Is then treated with Ammonia 
to get VHeneoyl-'-Nltro Aniline.    This is then rednoed by Iron and 
Hydrochloric Add to get  5-H*n»oyl-Orthophenelenedlamine. 

In the second step, thlo urea Is treat«! with dimethyl sulphate to 
obtain Psedothlo urea.    This is then treated with methyl ohloroformate 
to obtain Psedothlourea methyl carbonate. 

In the third step,  5-'ien»ovl orthoph«nviene diamine is treated with 
Paedo thiourea methyl carbonate to obta'n Mebendazole 
(5-lianaoy] 2-hentlmldaaol» carbamate). 

*•. Raw Mater! al3 
aT    Fluorohenaene 
b) Hensoylchlorlde 
c) Th1 oirea 
d) Methyl Chloroformât« 
e) Dimethyl 3'üphate 
f) Other chemicals Include mineral  and organic acid«, alkali 

and  organic solvent*. 

5« Inveatmnnt and Goat of Production 
Qata available ir, the literature on the production procedure» are 

"ule on this l.-vslo  *a l,ni!rd  tc Va"« very aketchy n1 Pn/ esfmat.i» 
i ^rv lar^e -iiarKln of error.    The overall yield reported  In the 
literature Is eatlsfaotorv.    The economic viability of this project 
primarily depends on the price of Fluorobentene, whloh Is the main 
raw naterlal. 

i       U-     - 

Í 
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Piparaalna baxabydrata (Diathyl«» dlaaiaa bptrata) aid 

it« Miti - Piparaalna eitrota, Pip.mii* Pboapbata «i Piparatiiia 

•dipata ara rwrj affaottra .^iMt ».t 9¿mEm of ^^ |m-> pii 

•at book non* aad autaiobiaiia.   it i« uMd both ia bim «al *ata- 

rlaaigr aadlciaaa. 

Plperaalaa MI first «jrntfcaaiaad In U53.   Ite «afealaiatla 

MtlTlty va* aatabllabad ia 1949. 

*•     (•) rjQBQfitt 

•) Dw Caaaleala (pataat Hold«-), 0.8.4. 

'  ») Jaff araaa Cbaaiatla (pattai Raidir) 

•) Narak Sharp & DhoM, VAU. 

t) Walaaaa tab., U.S.A., U.U. 

•) Allaa ft Saator/i. 

(•) fJBÜftJ* 

N»aD-atl»a»l-aaina ia ti» atartlag aaterial far tèa apataaait 

•f Maamiaa a««« apdrata.  Tba lattar ia aaavartad inte adipata, aurata 

Mi phaapkata by raaatinj «i« tba raapaatlva tolda* 

(ter. 1,046,057 

». 1M.2S7 

Otr. 1,170,9*0 

O.S. 2,910,477 

O.S. 3,0*4,001 

O.S. 3,03«,904 

O.S. 2V«73,274 

v> 
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•rit. a,71,754 

IUI. 69\93« 

a»I»n 7,411,712 

Fr«Mb 2,066,157 

S««d. 330,699 

(e) Iprtt—ntt 

Ih« fiMd cupi tul requir«M«at of th« plant with t 

production capacity of 80 tonno« / annui of Pip«rotin« H«MbgrdnW 

and ite «alt« (piarasin« oit rat« 30 tonn««, pip«raiin« phoaphat« 

20 tonn«a and Piparo tina Adipat« 30 tonna«) it U.S. t 0,92 «¿Ilio*. 

(d) BuildiMi 
\<\ 

Th« floor araa raqulrad tot th« plant (witbia 

battoiy liait) would ba 700 aq.a«Ur«. 

(•) Prie« in «ti« International   Market ,   US | 4.8 / Kf, 

to LS $ 11.3 / X«. 

CoMVB?tlpn %n Indi«   t   100 ton« in 1976. 
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J.     US! OF 3Q0irM?vT manuy. 

ai.io. ^••^»-(.•^^j. 

!.. 

». 

3. 

4. 

5. 

6. 

7, 

t. 

9. 

ttr. («fri.) 

Btoetor, s .fit. 1000 L. 

RfMtor, CI. ÜL, 630 L. 

Brapòrc cr (Reactor), CI. 01, 1000 L. 

MMturinj; Imi, st,    250 I. 

MjMMrli <; TfCi.#  St,  FriP,  250 L 

Receiving Tank, f.st. 250 I. 

Nceuring Tank, St. 400 L. 

!t«e«ivirt' Tank, St. 630 L. 

Holding Tank, St, Fïj>, 630 L. 

10.     Holding Ta;, s.st, 1000 L. 

U,     Holding Tar*, St, FHP, 1000 L. 

12.     Holding T«fik, St, 2000 1. 

13»     Holding Tank, 3t, 6000 L. 

U.     iMt T*chsr,g«r, St, 10 M2. 

15. E oat Exchanger, S.St. 10 M*. 

16. Centri fugai punp, ci, 3 M^r. H « 23 M 

17. ren with Motor, C.r, 2000 M^/ltìn. 

It.     kater ring rtcwm pwp, CI, 3 IfVwn. 

19. St««« water «irer, 11, ? 160 OH. 

20. Kuttcb filter, St. Ml« linod, 1.5 f. 

21. Bjoctor, Faclite, 5C lit/kin. of *at«r 

22•     Centrifuge, s.St, Çt 300 •». 

23. Loaf filter, S.St, 60 L. 

U.     Air ciiculrtion Dryer, s.St. tray«, 19.2l^(akt.) 

25.     Fit« Mill, S.St. 

24. Siftor,  s.St. 60 Kg/ Hr, 

5 

12 

1 

2 

5 

< 
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W 

4 A. \miM m IBI rawmw or 

BT 
». 

iHMttmi PurlV QV. roquir«d 
If. p«r If« of 

BlOdtttt 

i. M»flD«thaaol JMn« 99 1.58 

a« Ijdtt>chl©rie «cid 31 3.09 

3. I—un ha Chlorid« 99 0.35 

4. fcttevtnd Aa»ai«B Chlorid» - 0««9 

5. fediva todrodd« Ly« 47 204 

4. UUm ftrdroxio« OakM 95 0.031 

X 
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4 B   RBQU3R1 JOT OP RAU-MATE1IALS PCR HIE FfODICTXON 
OF ffiy^iyE ip^fATE  

SI .Ko. RM-Mteri«! Purity   Q*« *•*»**•* 
( % )     Kf. P«f tt. 

of product. 

1 piparteli» R«x«hydret« 100 1.00 

2 Adipie acid Toon. 0.77 

3 Carbon *•«*• 0.006 

4. Sodiua Kyrirooulphlto                                — 0.00» 

X I 
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4 C.   MQÜHtDtJff OP UÀ-MATERIALE RD THE PMDUCTIOl OF 

81.So. Raw-«» tariti Purity    Qtgr. wojd**d 
(*) If. por If. of 
 BS&S*  

1. Pipanti!» HMufegrdrat« 100 0.% 

2. Citric Acid *9 0.6f 

3. Activated Carbon Tot». 0.086 

4. Roetifiod Spirit fi 0.885 (L) 

5. Sodlua Hydromlpfcito mm 0.0068 

X 
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4 Dê ÎKïï^iï2î^miJ^ *>* « mSDR» OF PgERiZINB PHD6WAT1. 

81.1b.             Raw •»tarlai Purity 

of 

r. roquirod 

product 

1.    Plponslnt Btnfcgrdrat« 100 iaa 
8.    Ffeoophorle Acid •3 0.79 

3«    iettato* Carbon Toeta. 0.015 

4«    Sodila ffcrdteralphito 
"• 0.0015 

>? 
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5 i. uwjhVMan OP some s FOR THE PRODUCTION or 

«IJte. 

TT 

5»rric« Qty, rtquirfd p«r 
tonne of product. 

1. Stum, 3 Kfi/tB2 4 tornei 

2. St«aa, 10 Kf/ e«2. 3.5 toMM 

3. W*ttr, 32°C. 3800 M3. 

A. ttaUr, 18°C 1100 Th.K.Cal. 

5. Brin«, -5°C 5000 ThJC.CU. 

6. CoaprMB«d Air 275 nR3 

7. Povtr 1620 I.U.R. 

X 
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5 •• nerannr or «fxess IOK TU nonents or 

31.1o. Strvie« 
Wan« of produit 

1. St«u, 3 If/««2 1.2 

2. liat«r, 5°C 300 ThJCCal« 

3« Brina, -5°C 750 Tb JL.Cftl. 

i. C^mNd Air 230 A3. 

5. ?ow«r 1330 I«UJt. 

>? 
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é. «flfflUWff fìP owgJffig HMDtttti 

;.. • 

AMlyti« ••• 4 

Skill «d workcn ... *> 

Mdllad Work«» ... 10 

TOTAL      ... 55 

< 
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7.    Ar.TITüHBRCJVUSIS 

A.     TSCVriAZf) 

1. intigni 

Isoni asi i Is ont of the most widely used drugs \n the treatment of 

pubercul08ls.     Tt Is the most potent tuberculostatic antlbaoterlal 

•rent.     It Is also employed as a prophylactic for us« 1n parsons constantly 

exposed to tubercular patients.    nhÍ3 dru,* was first synthervlsed In 1912 

and ^s syntheses for manufacturing process was developed  In 1952.    Its 

antl tuberculostatic affect was Investigated In 1953« 

''.P.  (?)),  U.S.P.  (17th rev.), tfartJndale Bx.  Pharm.   (2''>th M.) 

2. Producers 

a) Haver,  F.R.l. 

t>) Merck-Darmstadt 

e) Rhone Poulenc,  Krance 

d) Carlo Wrha,   Ttalv 

e) HVrmltal'n,  Italy 

f) A.B.  Gofers,   Sweden 

*r) SwnMotlcs,  India 

h)    Or. Karanth's Pharma-ch em leal Industry, 3anatna«ar, Hyderabad, 
India (willing to offer ttehnolopy) 

1.    Process 

For countries depending on Importe"!   lamma PI coline,   It Is mors 

economic to manufacture I1"}! from '*-Cyano Pyridins.    The process consists 

1'i   -vi.t.,11 •'*.loaily !i'(-drol ¡?.\ nr  'i-Cyaun Pyridine  Into the amide and  condensing 

HU'      vi-;i7,'ne "ivdrate.     Thu eqùpmenta  involved for these two reactions 

nr<) c f%p'»r and  lens compi i catad,    The cost of raw-materials for production 

of   ;»•< bv  this method  Is detailed below. 

^ 
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The synthesis of I'1" fron '"am-na Piceli ne consist in the following 

steps I- 

1) Oxidation of   ¡a-tma Picol'ne Into Isonlcotinlc aci<"l. 

2) Esterificati on of the acid. 

3) Conversion of the ester into the Hydrazide. 

Oxidation of lamma Pi coline 1s carried out In an economic manner by 

Kltric acH of 55 to V)? strength in a glass reactor at t90-200°C, 

neutralising and precipitating Isonicotinie acid fron the reaction mixture. 

01 l'ite *'ltr1c acid obtained thereby can be concentrated to the original 

strength and re-used or ut'Used in the manufacture of other commercial 

products like Sodi un   ¡Urate.     The viali of Isonicotinic acid from Gamma 

Plcoline is more than r'5< and cai therefore be considered efficient enough. 

The process Is generally carried out in a «series of p;lass flasks of 50-100 

litres eapadtv with p;]ass condensers and receivers, heated by electric 

heating mantles.    At a some what higher Investment, a glasa-lined reactor 

heated by Dowtherm can be more efficiently employed, 

3ry Isonlcotinlc acid is esterifled with excess of 95< Ethyl alcohol 

in presence of Sulphuric add.    Part of the excess alcohol 1« recovered, so 

also unreacted Isonlcotinlc acH, as the Copper salt.    The reaction ilxture 

is carefully neutralised a» i  extracted  by frlchloro iSthylene.     The solvent 

1s recovered under partial vacuum and the crude ester is distilled In 

vacmm.    The yield of the disti Ilei  eater  is 90 *, of the theoretical yield, 

"•T^O^OTO Utlvl-ne   'sel   '<" thp orv^sn ' ? recovered  to th<? extent of 70Í. 

HstHled  ester  \ ::,  "eac*»^  wi+,h :i'dra?,ine  Hydrate  J-('-í  ni o •   S+hy3  alcohol 

as solver.'..     r't'c  react.ln:  r'xtii-i* \ «-, ce' \ :' fu ed ,   wa:i'n*»d  *nd driei   in 

vacuum.     A -¡et   ''old  of   rnre  ti'i:1 T ' of   Í T  from, t!.o ester  is obtained.     A 

amai1   port'o" or ;-.vdr v/' !.r* .'/drtt« or ' »*' n?.ll / •¡avi,  oan also be recovered 

as  It«  su!chate. 

X 
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k,     Tnv^t^rit  a.1 fi   r>r>t if   prod \r,f\ ' n 

TV   lotai!:--  r,'. •. *•••• baio*  for   ;a- ' o •';  i:.\w-: iter-'Vis are  riíio'T vf1c^¡í  '• "• 

the  T"1ian   -n   .-k^t,   w"t .'   n*   loe il   t   .e«~.     .pt ^   i     f?-nal   3"-íJ   yr\-¡p.Vi fr."  M'.e 

same mav   >>«>   i'ifh ]ower an«   the co.it of varimi:* raw-'uai:eri ai-,  in other 

3ountri.ee  nan  be <ìali!ula-,eiì   fror  th<? ii;ai t'< t" -ne'itlotieo  and   .".ne ruling 

prices  'n  respectivo eointr'. i?s.     íor  exa.nple:     th •  . ntenat'- or.al   price of 

i!y1rï"1-.e •'/•irate  is  -J?. ,?')/>•• r '^a^.ist '>¿t. '<''•['*•• <ow* ' oi.e-i   I elow aN! 

rrooort'o'iat-'-í! ••'  lb" '•').••;, of  rin • .iater!a¡o wo ili   -""O -'o^i    ' {' th'-?  or an/ 

other raw--;iater'ai lí .'T VA i labi r  at  í c'*r'-,at'o-,p„'l   ;ji*lcr?.     I'be innroxi rate 

coat of eq i' ; .•'«•rit;'. ' r, s'-i'li't/   oasec .w  r il ' w   y.-ice  ' i.   lii'a, 

'•Pi ',. ::.'J...l*i, 3:.'.'I:,''.':.A.'.;••' i^LÍ.L:.2. 12._Liir. !?CL',:" A '•'J 

/!.•      ' . ' •   '.'L   .___ /.__A <_í_í. 

.1.  o, '-.aw-•••.'*terÍHi 

". .     r-'co1'. •   . 

••'Uric acirt rK 
.'i-il. [••r-'Ut-to ^I'lii 

'Joeîa a.sb 

' r tit I 
!. '"• 

¿1" 
l.r; 
1.' 

VA; 

,_j.y : 

T..15 

5.2 S.ir  *g 

:N   ' MIL.i li: rÌHA/r:>s; 

1 íao'iioot i"ic .li.ifi 
(cost of ra*-vi.ter'al5 

or¡] v ) 

"5 

?. 'it h v I   a 1 r ->ho 1  ( -. et t ) 2 
3 Trlchloroetfivlf-'^o   f'tett ; 1 M 

/» Sulphuric acb! ? 

«; S o<3 a Tsh 2 
/ 'fvlra/.i ne -VI ri te /¿o 
e r*' scel't.-.r^O'j:;. cht»,,' '•.als 

a> 

0.04 
r..!b 

béas coat on   ,aw-rater' il~.  If   .;.Ptcr>"i ' '<? »n-r  Ü-.-í^T/,
-

: ne 
4/<ìrate ire ava" labi*' ni  ¡nt erbati orati prlcer, of :*l..o al 
s2,20 per kilo 

'¡.'•6 

a.u?. 

.'•   "T: 

f. 1? 
2y'0 
0,-y? 

10.'-2 per •'.?; 

'>.?''• per kg 

>i 
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POST OP rajIFHlT AND INSTALLATION TOM A PLANT FOB THt PHODtlgrinw 
OF ZOOQ KG Or ISOWICOTIKIC ACID HyPRAZIDE PJB MONtH 

1. 

2. 

3. 
4. 
«Í. 

K 
?. 
fl. 

9. 

10. 

11. 
12. 

13. 
14. 
15. 
11. 
1?. 
lfl. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

« atta of 50 ltr. capacity glass-flaeke, with 
receivers, condensers, heating -nanties ate. 
Acid concentration atllla of 100 lltraa (2 atta) 
(earaful handling of equipment la n«cassary to 
avoH breakage) 

S.S. Transport vea«el 100 litres 
S.S. Precipitation tank with atirring gear 1000 litras 
S.S.  Centrifuge R00 mm dia. 
Air drier   24 trays 
Miscellaneous véasela 
One glass-lined reactor of BOO Utraa capacity with 
distillation assembly 
Precipitation tank 1000 litres, Stainless Steal, 
,1acketed, anchor stirrer 
Solvent recovery still 250 11 tree with condenser, 
receiver etc.    2 nos.  (stainiaas ateel) 
Extraction unit mild ateel with atirring 1000 litr. 
Vacuum distillation unit electrically heated, 
«0 lltree with glass recelvera 
Centrifuge, atainless steel    800 mm. 
Mixer,  .lacketed 400 litres with stirring s.a. 
Rubber-Hned tank 1000 litres 
Vacuum Pumps 4 noa. 
Vacuum Trier,  10 shelves with hot water circulation 
Ball  Mill 
Various tanks in atainless atael 
Rectification   plant, 250 lltrea S.S. 
Chillad «atar plant 4 T. 
Boiler 1500 litres Steam/kg 
Water supply, pumps, cooling tower etc. 
Installation of equipment and pipa linea «to. 
Laboratory 

Approximate Pitea 
in India Ruling 

1)3$ 

6,098 

4,878 
915 

2,439 
6,098 
2,439 
2,439 

15,85* 

2,439 

6,098 
610 

2,439 
6,098 
1,829 

915 
2,439 
3,049 

610 
3,659 
3,049 

12,195 
6,098 
1,829 

24,390 
3,049 

U 

121,955 

X 
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Un Ar) ^'TLDivr: 

An area of 'tf)00 rsq. yards 1s envisaged as a reasonable requirement for 

the factor/ site,  s'nc«. a lot of oyw  r>oace 1«?  req ni rei for keeping 

containers of nitric acid.    The oxidation reaction is carried out in a 

•eparate shed meaa-irlnjr approxlmatelv 20 feet  x 30 feet - '->00 sq.ft. with 

roof height of 15 feet.    The -nai'n hutM'lnc.^v be a shed of 30 feet x *0 feet« 

2'«>0 sq.feet. 

Total factory area -      lOnOsq.ft.  x $;..'/•    -    ito,9*0 
Offices ami  laboratorv       -     I500sq.ft.  x .J-'..io   -       9,14-, 
3tor»9 -      2000sq.ft.  x $2.W    -        U,8?R 

Land 4000 sq.varia at Í4.8A 19^512 

The total investment for this manufacture therefore comes to 

An approximate idea of the 11 red monthlv expenses are calculated 

as follows 1- 

A. Staff t rforkers 
"JO vorVers at %V per worker per month 

3 Supervisor at Í55 per supervisor per month 
3 Chemist» at IM5 per chemist per month 
1 Manager at ilU^ per month 

Administrativ« staff (3} 

depreciation 'a calculated at I5Í o-. 
machinerv 12x222 

12 

C.    depredation on bui Idi nr at tot   2.500 

9,    Steam and  Electricity 

E.    Other expenses 

z 1,110 
1*5 
255 
14', 

—I¿£ 
1,«22 

1,524 

20P 

3>' 

$ Mi/'per  nonth 
OR >2.V* per kf. 

s? 
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Thtrefore the nett cost of production will bat- 

on raw materials 
'HT jet ax pans«« 

$10.9« psr kfs 
$ 2.*4 per kg 
$13.42 par k*r 

(or 1M< by $3/>A if r»,, storiai« are available at International price») 

Tht selUn« prici In India today ranges from $15.85 to $l7/>fl par kilo, 

leaving a margin of $2.W to M.27 par kilo. 

PRODUCTION CAPACITY.    This Is baaed on 3 «Mft working of tht .action 

manufacturing Isonlcotlnle «old and ont shift working for tht remaintng 

prootsa. 

3,No. Raw-material 

im FHOH '-»-CYA'iQ P/RI'JIMg 

 QtyA« Prlct/Vkff Amt/$ 

1 4-Cyano Pyridine 
2 Hydraalne Hydrate 
3 Othtr chenlcala 

(International prices without duty) 

1.0 
0.7 

4.39 
2.20 
0/O 

M9 
I.54 

'•.53 

Goat of aqjlpment and building oan be taken as half 'hat required 

for the manufacture of IMH from Plooline. Htnee, the direct oost of 

manufacture oan be eetlmated at $1.22 per kilo. 

5.    Other Products 

The same plant can he profitably utilised for the manufactura of 

Niacinamide from 3-Cyano Pyridine.    Catalytlo hydrolysis of 3-Cyano Pyridine 

into 'Uaclnamlde Is quantitative and can be converted Into the pure product 

by crystallisation in Methyl Isob.ity 1 Ketone.    From 1 kg of 3-Cyano Pyridine, 

more than a kilo of Niacinamide can be obtained.    In the set-up Involves 

a reaotor for hydrolysis, filter, a vacuum concentrator, drier and 

orystalllaer. 

w 

J 
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•[A'ii'iAr!] y¿ Fm: 3-CA r r^pr s 

(>th#r nhcT»cals 

TotAl   C:  rst'  -at *,r: .".in 
7Jí rpct  íiariiifafítur« cost 

/•.>•'?. 

0,.''t 
5.00 

'.    Product i on  ' n 1nd'a 

• •••,,  ' ..'"•'-« . 

Aho^t 20P  toi.R  per a-nviM 

'»'•i-i;      ... 

•».    Price    . , 

>*, 

Prl^e <r   i> M a  i. IV «5 to il?/:'.  p«r I kr. 
lrt«iT*t'or.'%:   ¡;rW   :k.'\() to Í1T.00 p« r 1 >.<:. 

^, 3»f*»TCT!fil»J 

Z)     Vt-.nr- J.H.,   !•.'•, ,i,1^2.-j; 

A 
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i     u. 

TB.   MFJÜglCIK 

1. 

Rifaeycin (Rifaopicia) is an antibiotic ooaplex of fir« 

ooapo orata.   It waa isolated and developed by Gruppo Lcpetit Labe* 

rstoriea fro« Streptoayces Mditerranee in 1959.   It ia aainly ueed 

in initial or retraataent of pulmonary tuberculosis,   it it alao a 

piMlsing druf in the tractait of leprosy. 

S.    raonucnp« 

a) Oruppo Lepetit, 3.P.A. Italy (r«tent holder) 

Belgiua »stent lo. 643-9*5 datad    19H 

b) Archifar, Italy. 

3.     FMCaSi 

Rifanycin ia Manufactured by tha submerged fomentation 

proeaaa with tha atrain S. aoditerranee a-271 which specifically 

produoaa Rifampicin s and Rifampicin SV(1).   Tha filtarad faraantad 

broth it extractad with Chlorofora and concentrated«   Tha concentrate 

ia ehroastographcd using tilica in tha eolunn.   Tha product eryctalliiet 

•n concentrating tha eluate.   In an alteraatiYe acthod, tha filtarad 

faraantad broth ia acidi fi ad and extractad with Ethyl acetate.   Tha 

extra«« it washed, concentrated and further treated aa above. 

4.   UH Marrana« 

e) Gluooae 

b) Olycaral 

•) 

4 
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Û) Soyafcxs ce al 

9) Ors said   -¿vont.5 í?>?o Jir» fH^r "ova ori 
riïyl cantato 

i) Irrr-avio c;..l*.ii 

In ' i*î.-re1.rj,i"'.,3 covairy »fc-ro <*iis prxtf.ucl hat yot to t>« 

••y-j%::>.t:y.*¿, •'.•'.: 1 :/i.\?rvï eorsnio<L '7-n* 0;? ti*« flaut vculd bo atout 

Titix ar.^J.f.blo i.n JU*'Ta^rro on Hifetfjdsin ero very 

"V.c-icv^ f »•.;. cc*ir..Yfrrj t^eoá on 'Ifcene viij. have lay/jo f^riçln 0* orar. 

S.-• vr»~ ir:,Vi': fii>~'* i-"^t'» u'-hc*' rrf'.'^Viir-'j ouch an Pcidcillia tro 

•'.• ';» - ; 0 '¿ic >.r'.r ¿hr ostAr:rv.3T,, 

{C*ct ;>f"ici n TrrJi^n c-T^«:'.Oö3 cri priora prrrctling in Indi«) 

gf (-/.-
1.--: ?31 UtcTicl 0?       0/:anti<Br    Total 

cars iría urn       îîoi.        turouat 
  in PB ft 

."•M7C.T3:'"! 

••,y •*<;»-**   r "*    '   j     . , 

i;'\ii- *ï""t 

;.:r ïMM*? '::: '<.'.~s 

a¿. 

S(J, 

'Ar.«. 

3 /0,000 

1 1,22,000 

80,000 

£0,000 

¿0,000 

18 2,4O,Ou0 

1 
-4 30,000 

3. fluoro 
* 30,ceo 
:; oo,coo 

VÄ»W„ 

4 
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Teta 
JnjaU. 

Bollara 60,000 

iir Coapretsort 40,000 

Refrigeration «qulpMiit 60,000 

WaWr Traat«*nt 40,000 

Efíluant traataant 40,000 

flectricitgr 60,000 

Laboratory equipment 40,000 

Misctllaneoua 

4,00,000 

Flor Reaorder Controller* 

Temperature Recorder Controllerà I                                        2,00,000 

Temperature Remorder oto, j 

Piping 1,30,000 

Sfere» 40,000 

Freight & Incur anee 10,000 

Contingencia« 60,000 

Installation 1,71*000 

4,2Í,000 

-( 
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7.      QTHBi CAPITiL ooarg 

Praliainary ooat 
Coaaultaney aarvioaa 
Und and dtrtlopnwt 

Proeoaa 
StrrlOM 

IdalniatratiTa 

Tatal 
frVgj 

6. 

9. 

OM south* a raw aatariala 
Two nonthi finiahad produet 
40 day« work in pro o M • 
Stor«« ft aparai 
Sundry Dabtora 

Laaat On« aonth oraditora far raw M «rial« 

TOTAL PTOMEHT OF TM ^flH». 

c) Und ft Land Davalopaant 
b) Bvildlaga 

o) Plant ft Maohinary inolvdinf «till iaa. 
Contiafanoiea 

d) Working Capital 

10TAL' 

12,000 

1,22,000 

12,000 

60,000 

15,000 

25,000 

73,240 

45,910 

1,22,44* 

30,525 

21,490 

- 73,240 

«#20,391 

12,000 

1,10,000 

19,55,000 

2,20,391 

12,97,391 

>< 
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10. 
(1 toon« por 

Rav aattriaOi 

Coowrtlon cost« 
DoprtoiatioD 

Ov«rh«adt 

O.S. (ptrlf.   ... 

POTL 
V g I 

•T9J7 

135.90 

56.29 

1869.00 

11 rrieofttm Itoli« Sourcot,      US | 763 / Kf. to 1584 / U. 

< 
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H'JLTinmrosi PUNT 

Single product plant« art feasible only whan the requirement of a 

particular drug is large enough to put up a epeelal plant for the same. 

However, in many of the developing eountrlesi email quantities of a variety 

of drugs are required.    In such oases a multipurpose plant Is more suited. 

This trill also Involve the lowest possible Investment. 

The main advantages of a multipurpose plants are that they are suitable 

for the manufacture of a number of producte either sequentially or to eome 

extent simultaneously using a aignle/double series of equipment, 

Secondly sophisticated automation la generally not required.    Further the 

average life of the multipurpose plant le higher.    Above all a modern plant 

for drugs must provide for the manufacture of an extensive line of basic 

pharmaceutical chemicals particularly of small volume normally required by 

moat of the developing countries.    This plant should also be versati Is 

enough to take care of new products for which technology mi»;hf be under 

development.    The multipurpose plant Is Ideal under these conditions, 

flexibility Is built into Its design to cater to the varying and everohanglng 

demands of the pharmaceutical market.    The design will alßo facilitate a 

substantial Increase in the capacity by mariçin&l additional investment. 

The cost of such a multipurpose plant for synthetlo drugs will vary 

aooordlng to the range of drugs selected and the source of supply of the 

equipment.   The grouping of products In a multipurpose plant could best 

be done acoording to the kind of equipment to be utilised. 
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An ind .atrial profile is presented for * multipurpose plant to 

manufacture primari four of the seven syr/hetic driwçs ss dt bribed 

below i 

S.No. 

1. Acetylealicyllc acid 
?. Paracetamol 
3. Chi or equine diphosphate 
a. Isonia/Vi 

TOTAL 

quantity 

700 
100 
f»0 
20 

~TÏÏ0 

In addition to the four dr^s mentioned above, a number of other 

product, could be manufactured In the same multipurpose plant and the.« 

are ahown in Annexure I. The details of investment for the above multi- 

purpose plant are (*1ven In Annexure II. 

As regarda profitability, it will be appreciated that a olear out 

separation between several productions running simultaneously in a multl- 

purpoae plant is rather difficult to make. It is, therefore, more 

practical to aa.eaa the working results of the entire operation in the 

courae of one year. A rou«h estimate of profitability of a multipurpose 

plant 1. shown in Annexure III. Out of the 18 dru*» listed therein, 5 

turned out to be uneconomical although the operations as a whole showed 

some profit. Four highly uneconomical producta have not been included in 

thia list. Hence a multipurpoae plant of the sise proposed Is economically 

viable thus making it feasible to produce Tew uneconomical items which 

might be vital for the developing country. A list of representative 

consulting firma and suppliera of equipment for pharmaceutical planta 

including multipurpose synthesis plants is «riven in Annexure IV. 

X 
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Othor »roiuota whiah aoulA fr 

raaaaalant. 

!£i. ftroduot 

Bantyl Nleotlnatt 
Oalolua Benaoyl FAS 
Diothylphonyl nalonato 
Ithyl nlootlnato 
Füratolidona 
Guaieol glyceryl tthar 
Matronidaaol« 
Nlaolnanld« 
Nlkothaaldo 
Nltrofuraaan« 
Fataaalum phony1 aooiato 
Phanytlon - Sodlu* 
Fhthalyl Sulphathiaaolt 
Thiaeotaaono 
Qapaon« 
Ithyl phonyl aootata 
Nlrldaaolo 
Phonobarbltono 

ANNKUM I 

uftoturai In tho 

tlty (tena) 

2 
100 
30 
25 
10 
10 
5 

100 
10 
5 

15 
5 

10 
20 
5 

30 
2 

ë 

< 



-78- 

ATÍEXJRE II 

Invaatwant for multipurpoaa plant 

Type of Invtitwnt 

Construction 
BiUdin'a 
Bquipmant 

a. Procesa 
b. militi*» 
c. laboratory 

Know-how and Sn^inaaring faa 
at 5* 

Total Invastmant 
lepraeKtlon / yr. 
Buildings at 10* 
Bquipmant at 20< 
Manpowar including ovarhaads 
Utilitiaa 

Amount (Mio :iS $) 

2.20 

k.27 
3.59 
o.uo 

0.52 

"WW 
0.22 
1.05 
0.0* 
0.24 

Annual Coat 2.17 

Piping, alactrial wiring and alaotronla control equipment lncludad. 

>< 
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j&l 

•1. 
»o. '"^^ 

1. iootgrl Sallaylio Acid 
2. paracotaaol 

3. Chloitqulno dlBhoopbata 

4. looalaaid 

5. lanayl Xiootinato 

6. Ca-ëonaojrl-PJS 
7. Diottgrl-phonyl-aaloMta 
8*   Itfcgrl *lootio»to 
9*   faraaolidoaa 
10. Qaaloolfljroor/l athar 
11. Matroaldaaalo 
12. H»til*«dO 
13. lttkotfaaalda 

14. litro ftiaaoona 
15« Potaaaiiai phonplaootato 
lé. Pkoaptoin Sodila 
17. Phtfaalyl-Culpha-thi.oola 
10. rhiaootaooao 

Hani aparatio» aaot éorlaf 
ohaof* aror «a« aaintaaaaaa 
Bmota aamntoT vorkisf eapital 
obaif «* to indiridual prottiota 

Total 

Profit 

Promotion 
Coot 

5,206,194 

305,726 

5,591,902 

Saloo Taino 

1,698,518 1,841,000 
405,991 315,000 
680,054 660,000 
122,340 96,000 
17,363 U,037 

526,671 548,000 
208,159 240,000 
194,46t 443,850 

50,026 78,400 
76,901 79,500 

1,30,298 99,550 
537,54« 5,54,000 

75,393 113,200 
17,753 33,638 
54,509 67,500 
20,963 55,150 

152,993 140,000 
283,652 314*600 

5,692,815 
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ANNEXURE IV 

List of some rspresontatlve oonaultlng firms and auppllsra of 

equipment for pharmaceutical plants Including multipurpose synthssls 

plants 

General planning.  Integrated unitst 

Austroplan, Österreichische Gsasllsohaft fur Planung, 

A-1102 Vienna, Trlestsrstrasse 33»  Austria 

The Badger Company Inc., Cambridge,  Mass.   021W, USA 

The A. P. V. Company Ltd., Crawley,  «est Sussex, RH 102, QB, Crsat Britain 

Bwehler-MIAG GmbH, Braunschweig, 33 Braunschweig, Emst-Amme-Strasse 19. WW 

Chemical Plant and Machinery Assoc,  of India, Macklnnen Mackensls Building, 
Ballard Estate, Bombay 400 038, India 

Chemoeomplex, 1062 Budapest, Nepkostarsaaag ut ja 60, Hungary 

R. L. Dalai and Cy/Dalal Consultants and Engineers Private Ltd., 86 Or. Annis 
Beaant Rd., Worll Naka, Bombay   400018, India 

INGBCO SpA, Via M. Gonsaga 7, 1-20123 Milan, Italy 

Pharmaoonsult, D-^900 Heidelberg, Kubmaulstrasse 10, FRG 

3PEICHIM, 106 Rue d* Amsterdam, Paris 9 lsme, Franca 

Zimmer Aktleng«sellschsft, 0-6000 Frankfurt 60, Borslgallss l-7t FEG 

Rspr««Sf»tln«»: savsral Japanese oonaultlng firmsi 
1TSS«)-HIAI CO.  LTD. 
b«Nk 1-2/7/*^ 
1010 Vienna 
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factors i heat exchangers 

enry Balfour Co.   Ltd., Leven,   Fife,  Scotiani. Great Britain 

efc:-.  lioehler Co.,  Al, l-'+OOO Dueaaeldorf 11, Hansa-Allee 321 FR:; 

r'p    letrleh die, ''-^HO 'lederbronn-lea-iialns,  Prance 

'AT»art,  H-1U75 '-Vidapest,   :jox bl,  Hin^arv 

Pfau 11 er -tí erke A"-,  D-¿H30 Schwetzingen,  Scheffelstrasae  55.  PR1" 

3chhelt\er Elsenwerk Mueller Co.,  CmbH,  1-5^3 Schwelm,  Loherstraase 1, FRC 

Vereinigte EH el Stahlwerke A" (VEW), A-1010 Vienna,  Ellaabethstrasa« 1, 
Austria 

Centri fun« i 

Alfa-lAval AB Celleco, Box 9^, S-1U700 Tumba, Sweden 

Sllerwerk, Otto Ellerbrock Maschinen fabrlk, D-2000 
Hamburs; 60, Steilhooperstrass« 102-ll^, FRG 

Ferrum AI, Maschinenfabrik, CF-5102 Ruppeswll, Switzerland 

Rousselet S.A.,  Hue Montai i vet  rt.   P.  129,  F-0710U Annonay, Frane« 

U 

i 
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-ìnt accorat 

Vrt-r PTkl« Ch^leal MM. ery LV=..  -•.tn.l-.l a«ad.  fa'-aröorcufth 
TE  r   'TA,  Craat HrH.fc>n 

Titus,   ')-^ì>B Happanhal« 

Pump« t 

'Äwl.mimp.nbau AG, GH-WOO,  Zof innari.  SwHaarlarrt 

W. DioVo« P^nfabrlk,  '»-R26'* rfaldkra^r?, SiwwMtrUM 22, TOG 

W*!rìehafald GmbH.,   V-^00 Mannheim 71, Stelnwußstraaaa 50,  FBG 

W.  Henrich Va'*-»managen,   r>-'r>3^1 Kataenfurt, FUG.. 

Gehaar Sohr, G*bH Co,  k-KM Linz, Austria 

da«*«» «atar traatn«riti 

»AF«¡ Varfahranataahnlk ^, V>WK hut.teeh, WeUlarer-.trab. iy>, FHG 

••orr Oliver I.ic, •'«»» York, USA 

>l 
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