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INTRODUCTIC!

With the grow'ns emphasia on health care In the developing comtries, the
demand ‘or drigs and pharmacent sals 15 ever on ti: increase., As the
ational Health Programmes galn momentum and adegiate finances are made
available to support the same, the dleman? for drigs 18 bound to prow further,
For example, the conaumption of Arips and pharmaceuticals in nne of the
developing countries in latin America in 1974 amountel to abont 11558300,000,000
and the growth rate has been over 157 per vear, llowever, rnst of the
developine countries don't have a well established dri: and pharmaceutical
1. .astry and thev have to depend upon imuborted bilk driags to meet their
requirements expending valuahle forelun exchange., This 1n Yts turn 1inits
the avatlabl1lity of drurs 5o vital to the health and well heing, of the

people in the developing eountrias,

From the “ational vy 1ist, eleven drirs have Leen identified iointly hy
WHO/iTUO,  These drugs cover a wide spectram and conll be produced in the
developing countries becarise of their essentiality and wide spread usage,
Netaile?’ reports are presented »n these driurs indimatinr the process, raw
materials requived, investment involved for an economical unit, the names of
ma jor produner% and patent holders, quantities consumed and the prices prevalent
in the International market as well as the developing commtev, Fortunately
sophisticatel technnlogies for most of these drups are avatlable 'n some of
the developing cointries and 1t has teen the stratesy of il X) to encoirasre
technical co-operation amonpst the developing comtrias, An industrial profile
1s also presented for a miltipirpose plant to manufacture four of the synthetie

Adrugs along with several nther Arups ecommoniy nsed in the developine countries,

The anthors gratefllv acknowledve the enp-opsration extended by Alta
laboratories, !laffkeine Tnatitute, ilindustan Antiblotics, ¥aranth Pharma
Chemical, Indian Jrurs and Fharmaceuticals and “ational Chemieal laboratory -

of India in the prevaration nf thene reports,




1. ANALGESICS

A. ACETYL SALICYLIC ACID (400 t)

(Prom SALICYLIC ACID)

1.

3.

General

It occurs in the form of esters in several plants. 1t was first
deveioped in 18G9, In 1940 many svnthetic processas have heen
developed for.this drug. It 1s employed as an antipyretic
and analgesic in a variety of coniitions.

Producers

a. Bayer, F,R.G,

b, Merck Darmstadt

c., Rhone-Prosil, France

d. Monsanto Chemicals, *J.S.A., L.X,

e, bBofors, Sweden

f. Kerr-MeGee, (i,S,A. (Pat~ni nolder)

&£. Samith Kline and Frenc., !'.3.A,

h. Alta laboratories, 532 Senapati Sapat Marg, Dadar, Bombay,
India (W1llin: to offer tecinolery

Progess

Acetyl Salicylic Aeid is preparei by Acetylation of Salieylie
Actd with Acetic Anhydride. KExcess Acetie Anhydride over the
theory is nsel to get hard tabular crystals, as well as a

stable proluact,
The crystals are centrifuged and washed with water and dried,

The mother liquor containing Acstic Acld, Acetie Anhyiride
and dissolved Aspirin is diatiiled to recover Acetic Acid as

by-product,




The sludge in distillation still containing Aspirin ie decomposed
with Cuustic Soda solution, and after purificatio: Salicylic Acid
is precipitated out with dilute Sulphuric Acid to recover Aspirin

as Salicylic Acid,

Aspirin crystals after drying are sifted to separate oversise
and fines. Middle fraction is sold as orystals while oversirze and

fines are milled and sold ar powder,
The product produced by this process shall meet 5,P, and U.S.P.

Maw Materials

Following are the major raw materials required for manufacture
of Aspirin,

&. Salicylic Acid Sublimed,

b, Acetic Anhydride

e. Cauetic Soda Flakes

d. 8ulphuric Acid 98%

Bz-groduct'a Obtalned

&, Acetic Acid Clacial Technical

b, Salicylic Acid Technical

Economical Sise of the Plant

Based on the experience of a developing counttry, 600 Metric Tonnes

of Acetyl Salicylic Acld B.P./U.S.P. per annum will be an econonmical
eizge for developing countries. The capacity of production is based
on three shifts a day, seven days a week and 300 days working in an

year excluding the maintenance downtime.
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Raw material prices, gonsumption and utilities requirement

The raw material prices are taken as international prices &s quoted
in various publiocations. Consumption of raw materials and utilities
is based on the experience of a developing country,

a, Raw Matetial Cost:

Raw Material, International Requirement Cost in US §
price per M.T. per ton of per K.T. of
in [§ i C.I!F. P.P. LPQ

Salicylic Acid Sublimed 1650 0.960 M.T, 1584

Acetic Anhydride 500 0.960 M,T, 480

Caustic Soda 250 0.120 M,T. 30

Sulphuric Acid 30 0.125 M,T, ﬁ

Other raw materials - -

2106

By products

" Acetic Actd Glacial Tech. 350 0,500 M.T, 175

Salicylic Acid Tech. 1220 0.125 M,T, 152

323
Nett R.M, Cost Per Ton ..... veee U8, $ 1777
b, Power - only for Aspirin, Ac-tic Requiremant gor ton of F.P,
Acid and recovery of Salicylic Aeid UN
¢. Steam for Aspirin, for recovery of
Acetic Acid and Salieylic Acid 5500 kegs.
3
d. Cooling Water - make up 50 M
3
e. Process VWater 10 M

Labour Requirement

Number Assumed Rate Amount
Category of Labour Required per Month in in
us $ us $
Unskilled ‘ 12 50 600
Semiskilled 12 55 660
Skilled 8 60 . 480
Supervisory b 75 ' 300
AMministrative 2 60 120
Clerical 1 55 55
Managerial ] 150 150
Security ? 50 250
715
Other Administrative Expenses Zﬂg
TOTAL 300
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Other Tapitai Josts (rased on Indla: Conditions)

a,

a,
h,
C.
do
e,

f.

land - 1,¢ Hectare 3000 i S
{and development and roads 200C S 8
10000 L3 &
b, Butlding
5q, Mur, Rate Per Sq. Amt, in
mtr, in 8 3 "3
Factory auilding 290 200 " 2000
Poller ‘ipise 54 50 2750
Codowns 2730 ‘ 50 16000
Other 1*1Vires LS £0) 7500
Office b1 1iing P10 100 11100
11350
¢, Utilities S
Boiler - 1000 kgs/hr. steam -erieration 10000
at 10 ke/sq. cm, includine cost of
equipment, installation, nipiny,
instrumentation
Cooling anl process water - licliall. cost 20000
of pumps, pipelines, cooling towers
Power - Cost of transformer, cables, wiring 10000
Panel boaris, etc.
Storage Tanks - For water, oll,etc. 10000
100000
Working Capital
months raw materials CIS 1209000
month's finished product 125000
morth's wages, fuel,
stores + packing material 3250
372250 347250
Total Investmer®t of the Proiject
iand and Tand Developnment 10000
Lat 144 s 911350
Plant and Machi.erv %50000
Jt1lities 100000
Aorcin Sapital }(7220
1027400
Contlpencies 21400
1050000
Interest darinz construction 0000
1100000




Qest of Preduetien
“’o 600 M.T. por year Us !
RNavw materials 1068000
Vages 36000
Power 11250
Ruel . 25000
Depreciation - 10% on plant and machinery /0500
5% on buildi
(56000 + 4500
Total C/F 1256750
Total B/F 1200750
Maintenance - /% on cost of equipment 23400
1% on cost of bullding
Overheads - 1,5 times direct vages 54000
Interset on investment as loans 70% of 77000

total capital at 10%

Packing at IS 3 75 per ton 45000

Selling and distribution 2% on Faoctory coat E_g%
9?7

0 « oost peor ton , . . "8 * 2328

14, Total Sales Realisatlon

The selling price fixe: is $2500 per ton which s very
reasonable on the basls of international price.

Total sales = 2500 x 400 1500000
Total cost of produstion 1}8%1:0
Total gross profit 5
Md depreciation ' /0500

Total profit ﬂqug

) « RETURN ON CARITAL INVESTMENT 14,R5¢

lﬂglﬂ) x 100 = 14 ,85¢
000

15, Teechnical know-how fee of M/S Alta labomtoriol.'so.ooo
Inia

Detatled engineering fee - 10% of the cost of plant and
equipment,
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ACETYL SALICYLIC ACID (@uj t)
(Prom basic raw material - Phenoul)

The partioulars under 1. leneral and 2, Producers are the sanme
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.
Carbondioxide under rressure is introduced to react and
convert Sodium Phenate to Sodium Salicylate, Some quantity

of Phenol generated in the reaction is recoversd, and Sodium
Salicylate is dlssolved, and the solution of Sodlum Salicylate
is purified and filtered. Salicylic Acid is precipitated out
from Sodium Salicylate solution by adling dilute Sulphuric Acid,
The precipitated slurry of Salicylic Acid is then centrifuged,
washed and Salicylic Acid wet cake is dried to get Technical

grade of Salicylic Acid.

Technical grade of Salicylic Aeid is further subjected to
sublimation on a continuous sublimer to five Saliecylie Acid
Sublimed, which is the raw matorial for manufacture of Acetyl
Salieylic Acid,

b, Acetyl Salicylic Acid (Aspirin)

Acetyl Salicvlic Acid is prepared by acetylation of Salicylic
Acid with Acetic Anhydride, Excess Acetic Anhydride over the
theory is used to get hard tabular crystals, as well as a

stable product,




The crystals arae centrifuged and washed with water and dried.
The mother liquor containing Acetic Acid, Acetic Anhydride and
dissolved Asuirin is distilled to recover Acetic Acid as by-

prectct,

The sludge in distillation still containing Aspirin is decomposed
with Caustis 53o3a solution, and after purification Slicylie Acid
1s precipitsted ot with dilute Sulphuric Aeid to recover Aspirin

as Salieylic Acid,

Aspirin crystals after drying are sifted to separate oversise
and fines., Midile frection is sold and oversise and fines are
milled and scld s powder,

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

W Mrterials

Salicylic Acid Technical and Sublimed

Followinz are the rajor raw materials required for manufacture
of Salicylic Aeid Technicals
i. FPhienol
11, Caustic Sode
41, Carbondioxide
iv. Sulphuriec Acid
v. Cardon, Kydrosulphite, Ete,
Acetyl Salicylis Acid

1. Salicylie Zcid Sublimed
11, Acetic Anhvdridae.
111, Caustic Soda Flakes,
iv. Sulphuirle Acid 98%
By-products oitaineds
a. Acetlec Acid Glacial Technical
b, Salicylic Acid Technical
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Econonical 3ize of the Plant

a. 38a. cvlic Acid Technical & nblimed
Basel on the experience of a developing counury, a plant to produce
AHD M,T, per annum of Salieyliec Aoid Technical, whieh on
sublimation sho )l give about 420 M. T. of Sublimed Salieyliec Acid
per annum will te economical size for 1eveloping ecountries,
This quantity af Sunlined Salieylie Acid can proluce ultinately
AWS M. T, of Aspirin, The proluction is tasel on 3 shifts a day,
7 days a wee and 300 davs working per ycar exoludine maintenance
and other downtire,

b, Acetvl Salieviic Acid
Easei on the experience of a developing country, a 545 M,T, of
Acetyl Salievlie Acid 3,P,/i,S,P, per annum will be an economleal
plant for developing conntries, The caracitv of production 1s
based on three shifts a day, seven days a week and 300 days
working pef vear axcluding the maintenance downtime,

flaw Material Prices, lonsumntinn and Jtilities Requirement

a, Salievlie Acid Su“limad

The raw material prices are taken as International prices as
quoted in various publications, Consumptions of raw materials
and utilities is based on experience of a developing country,

i. Raw material cost per ton of Salicylic Acid S5iblimed;

Raw Faterial International rquirement Cost in L5 ?
price per M,T, rer ton of per M,T, of
y in 'S $ CIF F.P in W.T, o, .,

Phenol 580 0,814 420
Canstie Soda 250 0.L1¢ 103
Carbondioxide 150 0,835 80
Sulphucle Acid 7 0,535 20
Other raw materials - - 16
700
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11. Power for Salicylic Acid 1000 Units per M.T. of F.P.

Technical and Sublimed
111, teanm for Salieylic Aeir Tech, 1500 k ‘s per M:T. of F.P.
and Suhlt -n?
iv. Coolins Water - make up 100 H3 per M, T, of F,.P,
v, Process Water 10 M’ per M,.T, of F.P,

Noter It is assumed that Caibordioxide used for Salieylic
Acid will be from bottles and cylinders and no
separate Carhondioxide plant s provided,

?. Labour Req:iremsnt

A, Salieylic Acid Teehnieal and 3ublimed Plant

Assumed rate Total Wages

Sategory Mo, required per month in US 3}
Unskilled 15 50 1750
Semiskillal 27 55 1485
Skilled 14 A0 (9'~O
Supervisory 9 75 )

Total C/F ‘E!%g

Total B/F 4870
Mninistrative 2 60 120
Clerieal 2 b1 110
Security ? 50 350
Man zerial 1 180 150
Maintenance 7 60 420
Anal rtical 2

75 1;0
Other administrative expenses K}Q
Total Wages per month ceee 750

R, List of Major Ejuipment

a, Salicylie Acid Teehnical and Sublimed
{Cost tasel on Indian conditions and prices prevailing in India).

lHame of Equipment Matorial of Qity. Total Cost
Construction Nos, in JS §
Phenol Melter M.5, 1 3000
Caustie Dissnlver M.3, 1 2000
Phenate Mixer M.S. 1 12000
Phenate Fo- ».S. 1 3000
Autoclaves Complete M.S, 3 225000
Ejec*ors M.3, 2 4000
Storase tanks main and ¥.3./3.5, - 25000
various in plants
Pirtfiars 3.S. 1 20000
Filter Press Wooden 2 8000
Purified Liq, Tanrk 5.S. 1 12000
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Nane of Kul Material of Qty.  Total Cost
Construction  Nos, in US $
Precipitators with ecotl Vooden 2 60000
and agitators .
Centrifuges S.S. ) 80000
Drier M.8./5.8. | 30000
MOI co"cmtutor ﬂ.’. 1 16
Total C/F 33"0%
Total B/F 500000
Punps M.8./8.8. 12 20000
Other equipments - - 60000
~ sH0000
Sublimation Plant imported Aluminiuw/ 400000
with 100 kgs/hr. capacity n.S.
complete with spares at
CIF Cost.
980000
Installation 15% 145000
Piping 104 98000
Kleotrical 5% 49000
Instrumentation 2% 20000
laggring 2% 0000
Spare Parts 30000
Contingencies

Al the costs are btased on bare cost which dees not tnalude

packing, forwarding, impor. dury, tranaport, etec.

Other Capital Cost

Based on Indian Conditions,

8, laml - 3 Hectares
Development and Roads

b, Bulldings:

Ares

Building g, M
Pactory Bldg. 460
Boiler House 100
Other Bldgs, 150
GCodowns 300
Office Bldg, 150

Mate per Ant, in
g.m, USJ
200 92000
~0 000
60 9000
50 15000

e

0000 US §

g
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C. .tillties

1.

11,

111,

iv,

. v.

roller - 3000 kes/hr. at 10 ke./sq.em.
L.OL10IY Y malr heade , [ittines,
Instri~a-t 2nd water softoning nlant
eonplete with installation and lagsine,

Power - 500 KVA Transformer with H40 v
3 phase 50 cveles complete with
U'ransformer [louse, Tontrol kanels,
ables, ete,

Zool’ns ard Frocess water system

complete with pumps for cooli~s and
process water, conlinc tower

sel mentation and treatment arrancement,
filter ard pine header with Fittines, etc,
complete with 1nstallation,

Inert as System f'or Sublimer - Cbmplefe

Tanks for Water Storare, Furnace 01l
Storare, etc.

10, WMorkine Capital

a, Salicvliec Aeid 3uhlimed
2 months raw raterials 77000
4 month's material in 33000
process

. .+ month’s wages, fuel, = .ores 20000

& paciking material, ete.
4 month's F,p, 49500
179500

11, Tota) Investrient of the tro ject

a. Salicylic Acld Technical & Sublimed

1.
11,
111,
iv,
\
vi,

Land » land development
ntidingg

Plant ¥ Maghiner:

“til3ties

Workins Capita)

Interest diurir+ constriction

L3 %
80000

20000

30000

20000
15000

e
3

179500

1207¢
137000
1300000
1445000
179300
106000

1973500
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12, Cost of Production

a, salicylic Aeid Suhlimed R20 M,T, Per Yea:

us ¢
Raw Materials 434000
Wagzes 81000
Power - 1000 Units for production and 25000
SO0 units for othera
Puel - Only for Salicylic Aeid Tech, & Bl500
Sublined
Depreciation - 104 on Plant & W/e, 141350
(154500)
5% on Bulldings
(4850)
Maintenance - 46 on cost of equipment 47370
(44000)
1% on cot of Buildings
(1370)
Overheads - 1,5 times wages 121500
Interest on investment as loan 70% of 138150

the total investmen’ at 10%

Packing at $50 per ton 1000

. . cost per M,T, of Salicylie
Acid sublimed $1812,49

1), ‘law Material Prices, Consumption and Utilities Requirement

b. Acetyl Salicylic Acid (Aspirin)

The raw material prices are taken as international prices as
quoted in various publications, Consumptions of raw
materials and utilities is based on expetency of a

developed country,




1, Raw Material Ccst per ton of Acetyl Salieylic Acid

R+« Matsrial Inter 1tional Requi rement Cost in US }
p-ises per M,T, per ton of per M,T, of
in US $ CIF F.P, in M, T, F, P,
Salioylic Aeid 1812,47 0.9/0 1740
Acetie Anhydride 500,00 0.9A0 480
Caustie Soda 250,00 0,120 30
Sulphurie Aecid 52,00 0,120 A
Othor raw mnterials - - 4
2270
Less by-products
Acetic Acid - 0.500 M,T. $350 = 175 3
Salicylic Acid 0,130 at $1A00 = 208
1877
{1, Power - for Acetic Acid and recovery 400 units per ¥.T, of
of Salieylic Aeid F, P,
144, Steam for Aspirin and Acetlic Actd L4000 kgs per M, T, of F.P,

(Recovery of Salieylic Acid to be
done in Salicylic Acid Plant),

3
tv, Cooling water - make up 50 M per M, T, of F,P,
3
v, Process vWater 10 M per M,T. of I, P,
14, Labo'r Reqiuirement
b, Acetyl Salicylic Acid Piant
No, Assumed rate Total amt,
Cate-ory of lLabour Reqd, $/menth in_US §
Uinakilled 12 50 00
Semiskilled 12 55 L0
Skiled 8 H0 4830
Supervisory 4 75 300
04l
Administrative Expenses 150

2200

Note: Other categories of labour are not considered as it is
already considered in salicylic acid plant.
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[ist of Majior Mjulpment

b, Acetyl Salicylie Acid P ant

Name of Equlpment

Aspirin Reactors - vert'eal
aritated vessel with jacket

Centrifures
Dryer
Sifter

Acetic Acid distillation still
with conderser and receivers

Pumps

Chilline Plant

Tanka for Acetic Anhvdcide,
Acetic Acid, Zaastie, Sodiun
3alievlate solution, ete.

Cther sundry equipmant

T~stallation 157 nn2ne
Eiping 107 27200
Electrical 5. 1300
Instruments 2% 5440
Lagrin~ 3% B150

95200
Spare parts

Continpencies

Material of
Construction

Qty.
Nos,

Total Cost
in i'8 3

S.S.

S.3.
Me3./5.3,
S.8.

S8,

3.5./1.8.

c/F

3

fuiprent Cost - ofF

Total Egulipment Jost

Other Capital (nst ("asel on Iadlan conditions)

e Acetyl Salie,lle Actd Plant

1, land & Tand development

1. 3a1ldine - Factory tullding 299 8q. ntr, area

4 2200 sq. m.

Tile "ili1tdes - Only stean headers, water headers

arl electrieal cables fron maln

transformer

‘v, Slorace tanke, cooling tower, atc.

45000

50000
15000
500C

20000

13000
15600
3006

35000

nil

55000
20006

10000
M 00

——————
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17, Working Capital

a,

A styl Sallc;lic Acid Pla

2 months raw materials except Salicylie acld 55000 1S 3
1 month's finishel produect 134500

1 month's wages, consumable stores and packing 1
matertals, ete, 0

19, Tota) Capital Investment

h,

Acatyl Salicylic Acid Projest nil
Land ™ land developrment nil
Rul ldings 55000
t1lities 20000
Tanks and others 10000
Plant anl Machinary 305000
Workins Capital 204500
Other workineg capital 25000

Interest during construction at 10% 40000

19, Cost of Production

b,

Acetyl Saliovlie Acid

Coat of production of Aspirin tased on consumption of all
(20 M,T. of Sallicylic Acid Sublimed. Total Aspirin

production 5 M,T,

Raw Materiala - 1877 x %l4$ 1210170
Wares - 2200 x 12 265400
Power - 400 x "L4s x 0,20
‘% 450
el - 0D x A48 x 2,2 x 0
37 ol 21300
(onlv equivalent Furnace oil requirement)
Tepreciation - 10% on Plant & M/e, 7300
(33500)
5% on buaildings (2800)
Mainterance - 4% on Cost of equipment 10483
(9925)
1% on cost of building (540)
Overheads 1,5 t.imes of wages 13200
Interest on investment as loan 704 of »
the total investment at 107 &
o L
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Total B/F 1401040 uS $
Packing $ 100 per ton 48375
Selling and distribution - 2% on Factory Cost 29025
" ih7B0

o 0Ost per ton s0ee 'S $ 2292

20, Tatal "~nlization on sale

Acetyl Ealicylic Acid

Total realisation.on sale at $2500 per M,T, 1612500

Cost of Production 1478440
Gross Profit "T%EW

Md depresiction of Salicylie Acid and
Aspirin (141350 + 31300 = 197550) 197650
Total gross profit before depreciation ‘:j§f§i§

Total Capital Investment & Return on Investment

&, Salicylic Aeid Technical % Sublimed 1973500

b, Acetyl Salicylie Acid A
Total g5

+ Return on Investment 2}1;%0 x 100 = 12,60%
bl

Techr.ozl “ncw-liuw Zce of Mfa Alta Laboraiories, Inia
"3 $ 150,000

Detailel engineering fee - 102 of the cost of the plant
and egquipnment,
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C. PARACETAMOL (100 t)
rom basic raw material - Parsnitro Chloro Benzens)

aeneral
It 1s a m11d analgesic used to relieve rains arising fronm
muscles and joints and periplieral nerve conditions, It was
first syrthesigzed in 187%,
Prodicers
a, B‘_Var. F-Ru;;o
b, Hoechst, F,R.i:,
¢. Merck-Darmstadt
d. Rhone-Peilene, France
e. Rousgel - !lelaf
f. Eisal, Japan
£. Warner Lambert (Patent holder)
h, Winthrop, ',S.A.
1. Indian Drugs and pharmacenticals, India
Je  Alta laboratories, Dadar, Hombay, India
(W1lling to offer technoloay)
Process
P-nitrochlorohbenzene is the starting raw material, P-nitro-
chlorobenzene is first hydrolised by Sodinm Salt of para
nitrophenol by ho'ling with 11lute Caustic 5o0da under pressure.
linreacte! PNCE i3 renovered by distillation and Para-nitrophenol
's precipitated out by addition of 441ute Sulphurie Acid, The

slurry is centrifuped and para-nitrophenol is washed with water,

Rednuction of Para-nitrophenol (PiP) 18 ocarried out in a reduction
vessel Ly means of iron powder where P-nitrophenol gets

converted to P-aminophenol (PAP), P-aminophenol 1s in dissolved
condition, The solution 15 then filteredi to remove residue of
iron slidge, The slidre 1s washed with hot water and washings

are addei in the filtrate,
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The filtered solition of P-aminophenol 1s now cooled and Acetle
Anhydrid . is added to acetylate " -aminophenol to F-asetyl amino-
phenol, After the veaction is completed, excess Acetic Anhydride

M Acetic Acid formed during the reaction are neutralised with Soda
Ash, The slurrv is ecooled and centrifured wet cake !s washed with
wvater, ‘e proluct Acetvl P-aninophenol is erie, Pnriflcupion of
eririe Paracetamol is done ty dissolving the material in water, hizh
tenperature, treating the solution with Activate! ecarbon, The sol.ition
is filtered hot and cooled slowly to separate Paracetamol as crystalline
form, The slurry is then [11tered, washed and Paracetamol is Aried,
The proluct 1s sold as s.ch or pulverised and sold as Paracetannsl
Powler, The proinet ontained shall neet. pharmacopeial spacifications

for i, P, or !',5.F.

b, Raw Material Req.irement

Followins are the major raw raterials requirel for mani.faoturs of
Paracetamonl;

&, P-nitro chloro tenzene

b Caustic Soda uye

€. Sulphuric Acid

d. Iron Powder

e, Acetic Anhydride

f. Soda Ash

& Sodium 3ulphite, Activated Jarton, Bte,

5. Econowic Size of the Plant

based on the experiment of a developei co.intry, a 100 M, Tonne per
annum plant of Paracetamol will be s:1itabls for developing countries,

althoush this may not Le an economic capacity plant. The capital
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investment being high, and demand being low, it ie better to start
with a med. im sised plant and furtl .r expand it along with the
demand in the market. The capacity of production ie based on three
shifts a day, seven days a week, and 300 daye working per year

excluding downtime for maintenance.

6. Baw material prices, consumption and utilities requirement

The raw material prices which are available in international market

are taken and the balance raw material pricee are assumed very

near to the international market, Consumption of raw materials
1,0, coefficient of coneumptions and utilities is based onthe

experience of a developing conntry,

a., Raw Material Cost

International Requirement Cost in US §

‘Raw Material price per M, T, per ton of per N, T, of
in US $CIP F,P, f,P,
P-liitrochlorocbensena 50 1,500 1040
Sod, Hydroxide (100%) 2%0 0.980 U4
Sul »hurie Acid 52 0 930 b3
Iron Powder A0 1,550 93
Acetic Aeid Clacial 350 0.060 21
Acetic Anhydride 500 1.400 700
Sodtum Carbonate 55 0,900 50
Sodium Sulphite 450 . 0.015 ?
Activated Chareoal 400 0,200 80
Ethylene “1ycol (make-up) 520 0.020 g
Total R.M. Coet say
229
be Power - 7000 units per ton for manufacturing 8000 units/ton
only; and say 1000 units for other purpose
e. Steam - for production 12500 kga/ton
4, Cooling water - make up 50 H’
o, Process Water 10 u3
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laboir Requirement

Cates vy of labour Number  Assumed rate/

Regd, month in US $
Unskilled 12 50
Semiskilled 8 55
Skilled 8 A0
Supervisory 4 Vi
Mnainistrative 2 60
Clerical 1 55
Managerial 1 150
Maintenance R 55
Security 8 50

Other Administrative Expenses

Salary per month

List of Eguipment

(Cost based on Indian condltions and

Name of Equipment

PNCB Hydrolyser - S.S. Agitated
vessel with jacket, working
pressue 5 kga/sq. om. with
ocondenser and receiver 3000 1lit,

Storage Tank for Sulphurie Aciq,
O.H, Tank for Sulphuric Acid,
Storage tanks for Naustic Soda,
Acetic Anhydride, etc,

2unps for Caustic, Sulphurie,

Material of

Amount in

Us §

600
40
480
300
120
55
150
4430
400
2985

—

Qty.

Construetion Nos,

Acetic Anhydride, Process pumps, etc,

Total C/F

Total B/F
Alr Compreasor with pressure tank
and gharging eps,

Centrifures

Reduction Vessels 3000 1i¢t, cap,
azitated with eoil & condenser

Filter Unts

Acetylator S.S. !'nit 3000 11t,
capacity with agitator & jacket

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

M3/ss

M3/ss

M.3,
8.5.
S.S.

M.8.

2

10

prices prevailing in India),

Total Cost

in U3 3
62500

37500

112500
5500

145000

50000

5000
60000

37500
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Nare of Oquipment Material of
_Conetrugtion
Treatment vessoli 5,5, agitated 3.8,
with heating arrangement and
pressure filtration system,
capacity 4000 1it,
Crystallisation Vessel S,S. s.8.
agitated with cooling coil
4000 11t. capacity
Cadinet Dryer 48 trays capacity M.S.
Pulveriser for milling of powder 3.3.
Other equipment -
Inetallation 107 43000
Piping 104 13000
Electrical 5% 21500
Instruments 2% 8600
lagrinzg % 12900
129000
Spare parts
Contip 1cies
Total PM-—*n~ant Cost
Other Capital Cost
a. land 1,5 Hectares
Land Development and Roads
b, Bulldings 3q, Rate per
Mtr, 3q. Ht;,_
Pactory Ruilding 400 100
Roiler House /0 50
Sodowns 300 50
Other Bulldings 150 50
Office Building 110 100

Qty.
Nos,

1

To'al Coast

in US §
35000

35000

8000
3000

ag%oo
00

129000

3000

6000

40000

15000
7500

1%000
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11,

12,

t1lities

Toiler - 600 %gs/hr. ste-m generation

at 10 ¥re/zn <m, ineluding cost of
oquipment, inctailation, headers, piping,
instrumentaticn and lagsing.

Cooling % Process Water System - Cooling
& Procers water punps includipg Header,
eooling towe:r lines, instrument,:ete,

Power - Cost of Transformer, cables,
wiring, panel boards, ete,

Storage tanks for Furnace 011, Sedimentation
tanks, etc. TOTAL !TILITIES

Working Capitnal

2 moncths' stock of raw raterials

0.5 month's natcrial in process

1 mnth'’s wages, fuel, siores and packing material
1 month's finisr-41 prciuect

Total Inveatrent in the Project

a,
b,
-1
d.
e,
f.

land and land devolopment
Buildings

Plant and Mashinory
Ltilities

Workin., ... ..
Contins net ~~

Interest during construetion

t of protictins

——wr— e - e -

Qty. 100 KH.T, 1> snnum

Raw material - 2292 x 100
Vaszes - 320N x 12
Power - 5000 x 1170 x 0.2
£
Puel - 12507 » 2.2 x 100 x 0,75
4 X 25
Depreciation - 10% on Plant + ¥/C (67250)

77 ca Bldg, (382%)

Maintenance - /+7 c: 338t of equipment (20050)

1% cn cozt of building (765)

Overheads - 1,5 tin~3 cf wages

Interest on invcsincat - 70% of total capital at 10%
Packing at 803 por ton

Selling # Distritution 26 on Factory Coet

+ . CUZ: par ton 1S $ §322

37500

15000

10000
12%00

45500
17500
25000

10000
74500
600000
72500
128300
12700

229000

10500
71075

20815
57800

65150
8000

ﬁ.ijzg
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1b,

Total Sales Realisation

If the product is sold at US ¢ 5500 per ton, which is very
reasonable as compared with the International Price of I3 $ 5000

per ton, the total sales reai'sation will he:

Total Sales Realisation 550000
Less Production Cost 532175
Profit after depreciation 17R2¢
Md depreciation ;102:
HR900
. « return on inveatment e A1 x 100 » 9,414
hefore depeciation 5000 '

Technioal know-how fee of M/S Alta lLaboratories, India I3 $ 25,000

Yetalled engineerins fae - 107 of the cost of the plant and
equ!pment,
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Tr A 1AV sKIAY
Ao PIISNITS
1. General

Penieillin was first raeported v Alexander rleni‘ne in 1929,

research was carriel ot v Fleqin~, Florev ard Thain in 1940,

narrow spectrnnm antibiotie,

 Prodieers and Fatent ‘oilers

a)
b)
o)
A

RS

o)

n)

Abliott .atoratories, .3.A.
Atieolaret Astyra, swelen
sristol-lievers 10,, ‘.i.A,
“1axo TAacoratoriaes, 7,
Hirdustan Antiototien, india
"oochst A, ., F.e, 0,

Indlan Jrvu-s and Frarmace:t ' cals itd,, 1vdia
Vet 11l Se'ka Xalsha Ltl,, .[apan
Nova Tnlistries A/, .eimari
Ffizer Ine,, ".3.A.

g.8, Sttt Thue,,  JGA
Stanilari Pharmaceitieals, I+lia
Tore so%0 Co,, apan

dveth latoratoriey, .3.A.

Farther

This s a
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3.

5.

Process

Penicillin 1s manufactured by the submerced fermentation process
using the icrohial strainPenicil) um Chrysogenum, The antibiotic is
recovered from the filtered fermented broth utilizirg counter current
1iquid extraction with an organic solvent sich as fatyl acetate, Peniciliin
in the form of salt is precipitated out with potassium acetate or by
asBotropic distillation, For parenteral’ administration, Lenzyl penieillin
salts of potasstum, sodiunm, procaine, benzathine ete, in sterile form are
prepared, For oral administration, phenoxymethyl periicillin salts of

potassiun or in the acid form are manufactured,

Raw Materials

a) lactose, sucrose or glucose
b) Peanut oil, lard oil

e) Corn steep liquor

d) Peanut meal, cotton seed flour
e) Calcium carbonate

f) Phenyl;Phenoxv Acetic acid

2) Ormanic Solvents

h) Procaine livdrochloride,
7.%.%. Macetate

y.Prodicts Ohtained

The 2v-Produet is the nveelin Jake ottained on filtration of

fermented broth, This is to be utiliged as fertilisers in paddy fields.




A, Baonomical Sige of the Plant,

Based on prices prevailing in eountries like Inila, it is estimated

that the minimun econonic plant to be set up wonld he of about 122,5 ton/

annum of penieillin whieh eould he further converted into 35 T of

ampicillin and avout 43 T of sterile penicillin hulk,

potassium penicillin non sterile for the above final proiuct would bhe

as follows:

1) For ampicillin 35 T, 52.5 T of penict1lin non aterile.

2) For /3 T of sterile peniciilin bulk - 70 T of potasium penicillin

non sterile,

7. RAN MATERIAL PRICES, CONS MPIIOV AMD ''TILTITIES RKQ IREMET

The prices are taten as international prices wherever availahle and
in other cases Indicenous prices are adopted,
materials and atilities are based nn actial experience of the workine

of one of the birvest plants in India,

8) Raw nmataerial enst,
)  Power

¢) Steam

d) Refriperiting ar T 11n’ wptaw

a) T-aAres: Water

1, lato:r Reguirements

Donsiumption of raw

the same 1= shown as per annevure |

unher Requlred

Assimed rate

The requ!irement of

Amount tn ,3,

Categorv of (abour lon 3terile Bulk per month in won Lterile  Fer 1o
Pen, Pen, 1.3, % Per Wil e
inaki1led 20 5 0,17 11,003 4,701
Sam! skilled 20 5 1,077, 29,51 2,7
Supervisory 3 1 1,340, % 9,02 5,7
Mnainistrative - - .- --
Nlarical - - .- - -
Security - - .- -- .-
Managerial - Junior b b 2,011,72 17,117 8,007
- Senior ) 2 3,373.00/ 10,19 “y71
5 0l 39355, 50
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4, List ol ‘a’‘or iquijrents

Ulont tase’ on i 1. era"tionms and retees orevat T tae ta Intia (Droaa

of {=nortel tte.n o0lv ¢,1, 7, oriner ar: <'ves),
“ame af Igatonent ~aterial of Guactit s Total ano

Sonstreaction .08, V1 5,

300l vessel PR 2 1,722,007
Ternentors 125 i e 2 T 32,007
Hioh torse Power A itator 3.5, 2 STURNN AL
Stear'le Alr 3-ston 03 1 2,1, 0
Zontiiois AN on Gvsten PRY AN 1 2,00
Yatarirr Samos PP 2 sets T, 00
roth "o i ny Jant S, 1 1,22,000
Pre-enat ' lters PN 2 1,22,00
Filter kroth Tank 5.9, . S TR B
I'pine Refr! -erat on nit 150 tores 1L o0
“iserllarec
Stora e ixtu M WY A R A et
Mremlta Tt s ahan STRPN 3,000
Sxteactin Tarig Dede 10,000
oS etn 343, 3 B, 00N
Sorafarn irvers PN h TN
Jrastallteen: G 2 17,000
o RTREE A1) N 12,000
“ateh Potillatton Jtilla 543, 2 2 nur
sty fures el 2 20,000
Shelf Orvaer 1 17,000
Yyocatre Corntem 20,000
rermathine Ten, Sonte: 24Mi, nen
snluent K eovery My 85,00

"tzeellaren

corviges gt mnent

Alr Conpressory HINC ST 2 20,000
Thilled dater tafpeicoration

nite 3 ’#, L"p
sollery 12,000 b-/rnr o 2,0 o
“lentricals 1. 7a Trausfor.er,

Tarles, ote, TR EN laR
iAter Tregt are, 2,4, 000
DY nrt dinranal 2,000,000
e larenag taaloeltee

Jafry, lavorator:, ete, AT

TR 2,170, 00¢

———— . b ——— -




Instriments
Instranents lize Temperature

Reconier, Contrnllars, Flow

Reconier lontrollers, :

' Pressure rifety valves etc. 8¢,000
Pipiag approximatelv 1073 7,00,000
Spares 1,68,000

! Stean ani Insurance . 3,680,000
' 1,343,000
OTYER CAFITAL CCST
(tased on Indlan Conditinne)
Prelininary nxnenses 12,000
Nonzaitaienr Cervices 1,22,000
lant davaionaent « Roads ‘ 1,83,0C0 \
ildinrg ‘ ’
Froecess Tuildine 3,06,000
Serviers 1ilding 35,000
Administration Fuilding 2,04 ,000
Contincencies 2,522,000
‘ TOTAL CAPTTALSCOST 1,245,000
19, Working Zapital
122.5 NT Won "3 Tonnes Pot,
Sterile len, : Pen, Zulk
.5§ P R
1 ronth’s raw raterials 100,244 29,304 §
! month's finished Product 46,2013 19,377
, vonth's wages, fiel, stares -
packing material
Ly Aays work in process 229,762 234,098
Stores ani spare. (ad hoe) 77,270 5105
7 Jdave sondry debtors Lbo,171 h1,r3%
Lecs 1 morth sundry ereditors 100,244 29,304
TOTAL 129,427, 375,213
11. Total Investment of the Pro‘sct
a) iland and Land develaonent 1,713,000
h)  sailiines (165,000
e) Plant . ¥achinery
4} “tilities, ecoasilting ete.) 347,000
e) Work'ne capital 4 ,00,000
f) Continpencies 2,82,600
) Interest during construction
10,187,009
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12, Zast of Froluetinn  {per xv, 13 )

on _gterile Jen, Pot, Feq, iilk

Maw materials, ine, inter-

~eliate 7,92 ‘W, 1
A as 0,% 2.3
Pover 0.52 S0 '
“1a] L. 1.9
Jepreciation ~,03 0,0
¥aintenance . 0,°% 0,04
Overheats 2,17 1.7
Cnaveraion Zoat 1.1 1.00

T per Yo 23.45 1).45

13, Price fin the International larzet - 37 23,00/,

Price in I'dia, Potasaiun Panleillln = lterile - 3° 122/,

tb, m:mn‘.‘on "n talia

200 tans,
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MAJOR AW WATERIALS
Potaspium Penioillin Non-Sterile
Cost per
Cost per Qty. per kg, Finished
S.No, Rav Material Unit Unit Finished Product
IS § Product us $
t Caustio Soda Kg. 0.217 0,308 0.07
2 N, Butyl Aloochol Kg. 0.500 1.408 0.70
3 Aotivated carbon Kg, 0,690 0.107 0.07
4 Lard 011 Lit, 1,220 0.314 0.38 \
5 Groundnut 011 Ke. 0.890 0.293 0,26
6 Sulphurie Acid K&, 0.0R89 0.087 0.01
? Urea Ke. 0.125 0.149 0,02
8 Pharma Media K&, 0.620 0,630 0.L0
9 Phenyl Acetic Acid Kg. 4,800 0,304 1,47
10 Sugar Ker, 0.252 h,970 1.2y
i1 Other raw materials 5.9
US$ per kg. W2
Bulk Penicillin
1 N. Butanol Kg. 0,500 5.43 2,72
2 Acetone Ko 0,300 6,98 2,00
3 Others £, 29 ;
l'S$ per ke, 11,10 '
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11 B. TFTRACYCLINE;
1, GFNEFAL:

Tetrecyclines were discovered in 1948 and Tetracycline in

1953 by Lederle lLaboretories and Ches Pfizere, Thie is 2 broad spectrum
sntibiotic,

2, PILDUC IS AND PATEMT KCLDYRS:

a) Americen Cyanemid, U.S.A,

b) Ankerform, Italy

¢) Brietol Meyers, U.  .A.

d) Gruppo Lepetit, Italy

e) Hoechrt AG., *.F.G.

f) Indien Drugs snd Phermeceuticals, Indis
g€) Novo Industries, Dermerk

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

1) :oussel - ICF, France

) E.R.Squibd, U,8,.4.

k) Synbiotics, Indias,

1) Takede Chemical Industries, Japan
m) Upjohn Co., U.SuA.

3. PICCESS:

Tetracycline is menufectured by the sutmerged fermentstion
process, The crude base is precipiteted out from the filtered formented
broth, This is dissolved in methamolic celeiun chloride treated with
aetharolic hydrochloric acid end concentrsted under vacuum vhen Tetra-
cycline hydrochloride crystellizee out. This entibiotic is adninistered
in the form of Tetrecycline hydrochloride snd some times as Tetracycline

bese,
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be RAY_MATERJALS:
s) Cruals such as Sorghum, Ric»
b) Peamut meal
¢) Peamt oil
d) Corn Steep Ligquwr
s) Orgenic Solvents
f) Inorgsnic Acids,

5. ECOMOMICAL SIZE OF THE PLANT:

Based on needs of the developing couctries and the price
structure existing in the oountry, it ies coneidered that the minimm
capacity of 50 tonnes per snmm of Tetracycline would be an economical

siso,

6. EAW MATERIAL PFICES, COGNSUMPTICN & UTJLITIFS REQUIFEMENT;
The Raw Materisl prices sre taken st Internstionsl prices on

imported items ¢~d at Indien prices on wrterials avoilable locally, The
consumption of rew materials snd utilitiss are besed on date from the
developing country:;

No. Few meterial Intl./ Qty. Cost per
Indigenous per Kg. Kg. F.P.
1 Corn Steed liquor 0.15 2,59 0,39
2 Groundmut oil 1,50 5.25 7.93
3 Soysbesn flour 0,58 2,45 1.42
& Oxalic Acid 117 1066 428
5 loaisge Starch 0454 10,52 5.7
6 Sodium Hydroxide 0,27 2,90 0.78
7 Rydrochloric scid 0.07 11,9% 0,83
8 Resin SBS 3 AR.A2 0,05 2,12
9 Butaml 0." 20“ 30”
Other zeterisls 2283
29,20
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7.  LAROUR REQUIREMENTS]
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Category of labour

Ramber Assuned rete  Amount in
required per month in UB ¢
Bt
Unskilled 20 940.17 18,803
Semi-skilled 20 1,477 29,548
Supervisory 5 1,380.34 9,402
Adninistrative
Clericul
Managerial (Jumior) 8 2,014.62 8,059
" (senior) 3 3,378.00 10,134
Security ’ '
56

8, ST OF OR QU :

(Cost baged on Indisn conditions and prices on imported
equiprents c.i.f, prices are indiceted)

Neme of equipment.

Material of Qty. Total amoust
construction Wos, inUS §

Seed vessels
Feruentors 50 KL
Sterile Air system
Rotery Vacuus Pilter
Glass lined vsssels

S.S.
S.S.
M.S.

Glass 1ined Mutsch Pilters

Reactors and Tanks
Dryers

Boilsrs
Mircallaneous

24,000
4, 88,000
61, 000
61,000
1,22,000
20,000
1, 00,000
%.Ow
6,000

. STV N T




Total amoust
in US §
ities;
Steom Boiler 61,000
Alr Compressor 61,000
Refrigeretion 60,000
Vater Trestaent 40.009
Sewsge Disposal 40,000 ‘
Keotricity : 50,000
Latoratory 36, 000
Miscellaneous
402,000
Jostnments;
Flov Recorder Controllers )
Tewpersture Recorder Controller ) &, 000
Sagety Valves )
Temperature Indicator, ete, )
Piping 1,00, 000
Spares 24,000
Froight & Insurcnce 61,000
Installation ete, 1,27,000
Contingencies 41,000
4,14, 000
9. QTHFR CAPITAL COST (Based on Indisn conditions)
Preliminary expenses 18,000
Consultancy services 1,22,000
Jam
Lend D"dopont end tvade 1.”,”
Buildings:
Process 60, 000
Serviees 60,000
Muinistretive 36,000

r—
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10, WCHKING CAP :

Totel amount
n®E
One Month's raw mseterisls 1,21,245
} month's fin:ished product 1,00, 000
40 days work in progress 2,66, 300
Stores and spares X0, 525
Sundry debtors L6, 642
Less: one month's creditors for rew met Tial -1,21,245
hy L3, 467
11, I47AL IWESTMGT OF THE PRGJECT:
a) Land and Land Devalopment 1,22,000
b) Buildings 1, 56,000
¢) Plant a1d Mechinery ) 16, 89, 000
d) Utilities, Consultency )
e) working cepit:d 4y 43, 467
f) Contingencics 41,00C
g) Intorest during construetiun
2, 51,567
12, CuST OF ProDUCTICh: Per i US 2
Few Materiuls 29.1¢
Convertion Cost 13,82
Deprecietion j.a
Ov:rheads 3,08
per i US 2 50,23

13, Price i the Interms“ional Market; US 3 28 / Xg.

Us ¢ 79.3 / Kg.

14, Consumption in India : 180 tone in 1970,
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11 ¢. APICILLIN:

1, QENERAL:
Arpicillin is s Semi-gynthetic Penieillin, It was firet

prepared bty Doyle in 1581, This is particularly wseful in trestammt
of cases, which ars rosistant to Penicilline,

&, PRODUCERS A!D PATENT HO $

a) Boaclan Research Laboratories, UK,
b) Rindusten Antibiotics, India

6) Lclerly Laborstories, U.S.A.

d) Porie-Davis & Co,, US.A.

¢) Snith Kline Corpn., U.S.A.

£) Wysth Laboratories, US.A,

3. PROCESS:

The =emfocture of Ampic:' 1.2 is earried out in two stages,
In the first stegs, Penicillin is converted into 6-imino Penicillinde
Acid (6-APA) by chomical method or ensymatic process, 6-APA is them
eonverted by chemicel method to Ampicillin trihydrate/Ampicillin
anhydrous,

4. B MATERIALS:
a) Potassium Bersyl Penicillin
b) Phexyl Glycine chloride kydroohloride
) Dirsthyl Aniline
d) Diaostkyl Dichloro silaene
@) Organic Solvents
£) B-Naphthelene Sulphonic Acid.
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5. EXNOMICAL SITE OF THE MANE

Based on the prices prevailing in developing coumtries
like India, it is considersd thet the most ecomomieal sise of the
plant would have a capacity of 35 tonnes per year of Awpieillia
Trixydrats,

¢ DAl MATERIAL PRICS, CONSUMPTION 4D VEILITIME RIGUINRGRC:

Internatifmal Requirement Cost in

Rev eatorial rice per Kg. Kge of w ¢
fnwycas. Per.w Xg. of F.P.
Chlorofors 0.AT1 14,000 6.40
Phosphorus Pantachloride 25,00 0,900 22,53
Phsnyl Glycerins
qc’ghrm. HCC 4.2 0,70 25.07
Yothyl Chl ~ide 0,960 86,000 25,00
Triothyl Amine 408 1,003 & A0
Aootone 0,300 3.800 00”
1,65

U84 por Kg. 86,08
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7) LABQWR RELU] BMENT;
Number Assuaed rate Imount in
Category of lebour required. per yeer U5 § per
U.S, ¢ anmum.
Unskilled
bV A 940,17 13,162
Semi-skilled
Skilled bV 1,4T7.4 20,684
Supervirory 8 1,880,3 15,043
Administrative
Clerical
Managerial 5 2,128, 10,940
Security

LIST OF MAJUR EQUIPMENT:

(Coct based on 1ndian conditione and prices prevailing in Indis)

Name of Equipment Matericel of Quantity Total amount
construction No. in US ¢
Reactors & Storage
Tenk S, 5 1, 50,000
WC Tanks 2 6,000
Pilter Presses S.S. 2 4, 000
Centrifuges S.S. 2 50, 000
Fluid Bed Dryer e 50, 000
Puiveriser 1 &, 000
Conoform Dryer ) 50,000
Total 3, 66,000




'
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Total ameust
in US. §
~ fervicee
Soilers 60,030
Refrigeration 2,50, 000
Vater Trestasut 40,000
Effluent Trectmemt 40,C00
Laboratory 30,000
4, 20,000
Apstrwmegt;
Piping 1,00, 000
Speres - 20,000
Ireight and insureanse 30,000
Constrwetion ete, 1,00,000
Contingensies 40,000
3,210,000
9. QIR CAPITAL COSTH:(Based on Imdian eenditions)
Prolizinary Expenses 12,000
Consul taney Serviees 1,73,000
jond:
land developnent and reods €0, 000
Reildiag:
Presese 60, 000
Servises 30,000
Muinistretive 30,000



10,

11,

12,

WOIKiMG_CAPITAL;

¢
TR

Totel amount
in U.S, ¢
1 monthe raw materisls 2,50,79%
4 month's finished product 2,21,123
40 deye work-in-prograes 5,89,011
Ltoroe & cpare parte 18,315
7 days Surdcy Debtors 1,03,052
Le3s oue month creditors for row matarials 2,50,79%
TViAL INV CTMQT CF THE PiGJECT:
e} Lund and lend development 60, 000
b) Buildirgs 1,20,900
¢) Flont end mschinery including
utilities and contingencier 12,3¢8,000
d) working cepital 9,3,501
23,41,501
CLET_oF PHODUCTICN; Ue3, & per Iig
Sty. 35 7. per year
Rew materiels and intermediate drug 127 .24
Wwages 1.7
Power 4el5
Fuel 5.3
Depreciution 3.86
Other conversi.n cost 3.03
Maintengrce 0,50
Overheads b
151,99

l




13) Prise ia the Intermational )arket
" Prise ia India i

4) Comswmption in Indis

UJ..Q/Q.
Vs, § 238 / Kg.

36 %%ns ia 1976,
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. ATDWARLS
A, CHLROQUINE DIppopRsTE
1, R

Chloroquine diphosphate is an sntimalarisl drug effective
ageinst the erythrooytic forms of plasmodiary falsiparm m plaseodim
Vivax, By virtue of its high consentration in the liver and the other
organs, it is effective in the treatment of extra-intestinal smoebissis,
It 18 also eoffective in the trestment of ohronic discoid lupus erythe-
aetosus, rheumatoid arthritis snd cardiac arthythmias,

Chloroquine was synthasised and developed in 1940 as anmti-
malarial drug, but later it wes found to be useful in the treatment
of amoebiasis,

e

&) I1.C.1, Pharmaceuticsl, U.S,4,
b) winthrop, U.S.A,

¢) Bayer, U.S.A,

d) Mey & Baker, U.S.A,

f) Hilton-Davis Chemicals, U.X,

‘) M‘Qa. M‘W .

Germen Pet, 683692 (1929)

UsBo Pat, 2233970 (1941)

AR.Surrey, H.F.Hammer, JACS 68 113 (1946)
R.L.Keyon, J.4. Wiesner, C.K.Xvartler,
Ind, Bng, Chem. 41, 654 (149)




b) PECCISS s

One method of prepertion is substitution of 4,7 Dichloroquimolir.e.
Industriel profile is present~d for the process using mete-chloro-eniline

and povoldiwadne,’ <+ b sun Lomnieoae SEANES

1 PHecfixed capitrl requirement of & plunt with & production
copecity of 80 tonued per snium (Uithin the battery linit) is
Uo ¢ 1.8 million, T

¢) BUILLING:
The area renuir~d for the plant (within the battery limitj
would be 3,000 eq.met~i8, The building will heve two floorr, ecch

floor having an 8rew of 1,40C eq.meters,

. e) Interietiznel price :  US ¢ 52.7 / Kee

Coneumption in india : 386 tonnes in 1976,
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3. R NT RFQUIR

Sl.Mo, Description

Q. (Nos,)

1,
2,
3.
be
5.
6,
7.
8.
9.
10,
1,
12,

13,
.
13,
16,
17.
18,
19.
20,
2,

2).
2,

Resctor, Stainless Stesl, 3200 L,

Reactor, Mild Steel Tile Linerd, 4000 L,
Reactor, M) Steel Tile Linod, 3200 L,
Reactor, Cast Iron Glass Lined, 2000 L,
Reactor, Stainlese Steel, 2000 L,

Reactor, Stainless Steel, 1600 L.

Reactor, Mild Steel, 1600 L,

Reector, Mild Steel, 630 L,

Reactor, Stainless Steel, 400 L,

Horisontal Receiving Tank, Mild Steel, 5000 L.
Horisontal Receiving Tank, Stainless Steel, 4000 L,

Borilonf'zl Distillation Still, Stainless Steel,
A= 4 .

Horisontal Receiving Tank, Mild Steel, 2000 L.
Measuring Tenk, Mild Steel, 2000 L,

Measuring Tank, Stainless Steel, 1600 L.
Measuring Tank, Mild Steel, 1600 L,

Messuring Tank, Mild Steel, 1600 L,

Measuring Tenk, Mild Steel, 630 L,

Measuring Tenk, Stainless Steel, 630 L,
Measuring Tank, Mild Steal Tile Lined, 3200 L,
Measuring Tenk, Mild Steel FRP Lined, 630 L.
Measuring Tank, Stainless Stecl, 400 L,
Measuring Taenk, Mild Steel, 400 L,

Measuring Tenk, Stainless Steel, 250 1,

= NN MW D WY DM

NNDNN O MNP W W N M




m_ 1 )seription

Ve ok onas FTa A -

25, Measuring Tenk, 1ild Steel, 250 L,
26, Meassuring Tonk, Stainloss Steol, 100 L.
27. Heat Dxchanger, Mild Steel, 4 M°,
Heat Exchanger, Mild Steel, 6 M2
29. Heat Exchanger, Stainloss Steal, 4 M%,
30, Centrifugs, Mild Stocl Rubber Lined, 1000 ms,

31, Bell typo Heat Dxchanger, Cast Iron Glass
Lined, 4 M°,

Nutsch Filtor, Mild Steel Tile Lined, Rx1xl M,

»

Centrifuge, Stainloss Steol, 1200 mm,

Adir Circuletion Dryer, Steinlons Steel Treys,
1 12, Mi1d Steel Cabinst

Leaf Filter, Mild Steel, 651,
Heat Bxchanger, Mild Steel, 16 M2,

Fost Pychenvor, Mild Steel, 10 '2,

Leof Filter, Steinless Steal, 65 L.

Yecuvn Dryer 24 Trays, Stairless Steel, 10,6 ‘2 .
Centrifugo, Stairdcee Steel, ¢ = :Eooo om,
gubmerged Pump, Stainleso Stesl, 3 n’mr.

Packed Coluzn, Stainless Stesl, @ = 400 m, H =6 N,

Horisontal Dil?llotion Sti11, Mild Steel,
LNO L, A» gt .

Tacked Column, Mild Steel, ¥ = 600 am, H = 6 N,
Centrifugel Pump, Cest Iron, 6 M/Mr, H e 30 M,

- > N8 > P W DN

w e e e

Vacuun Purp, Cast lron, 8,6 M’/Nin.
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RDCUIREMOMT_CF hJi =M S1J:1S:

- guam.g~

RS;:' kew-matorir] Purity Qty.tequired
y (%) per Kg. of
preduct,
1, ' Mete Chlcivaniline 97 0.61 Kg.
2, Ethoxy methylene Melonic ecater, Specific
grovity
1.87 at
20 c. lcm m.
2, Dirhenyl Oxide Specific
grovity
1.8'7 at
20°C. 0.51 Kg.
4. Phosphorcue (xychloride 9 .79 Xg.
5. Eenzcrne Tech, 1_.60 Kge
6. Eeusene Distilled 2,239 Kg.
70 Nowoldicmine 950-‘3 0057 “Q
8. Phemol 98.C 0.21 Xgeo
9. Acatice rcid 9905 o.“ uc
10, Fhorphonic feid 90,0 0.7 Kgo
1), Aquecus Ammonit 25,0 1.27 K¢
12, Keiotclre Dry. 0.57 Xg.
13, Activeted Carbon - 0.33 Kg.
14, Sodium Hydmrid' A7 3.9 Kg.
1%, EPydrochlcric #cid (Tech,) n 3.66 Kg.
16, hothenol 95 l1.52 1.
17. Abeolute Ethyl Alechol 99 12,00 L,




MRUBRET OF SEVICIS)
8. Yo, Service Quantity required
per tomne of product,
1. Stem, 3 n/nz. 48 tonnee
2. Stesms, ¢ kg/m?. 3 tomnes
3. water, 3, 60 .,
4e  water, 1€°C, 5550 T™h.K.Cal,
5. water, %, 65 ™., Cal,
6.  Brire, -5%, 2060 Th.K.Cal,
7. Inert Gas 1555 ue’, |
8.  Process Water 2 ll’.
9. Distilled weter 3.
10, Power SR400 XK. X,
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TIT _ A-Ti*ALATALS

Y. TRIVAY T

1. eneral e =
Primaqiine 'a a- fmnortart ant’.alavial dr.r rartionlariv 'n ualaria
resistant rases, Tt iz ofter administered i: co-hination with
chloroquin, Anodtsquine and Pveimethanine, It waz developel 1n 1940
a3 ar antinalarial 4dryy,
B.F. (73}, 1.3.P, (17th rev, ), Fartiniale Bx, Pharm, (?."v_t‘.'. ed,)

2, Produsers
a) T.0.7, .. {iate:t hollers'
Y) Felimpex, ‘mecary

1, Procese : W
T ¥ethoxy-8-amine qiinoline is syrthesigel L Ckraup Jvntheslie by
three stens start'n from p-anisidire, ™15 .s “reated with 1-4
11 bronopentare and potas:stae nhthal'~mide fsllowel by lydrazin Hvirate
in three steps to oiliain primagiine (7-l-Amtrn-1-methyl butylanine {1«
methoxv uinali-a),

L, itaw Yaterials
a) P- Avisliine
h)  Aestic Anhylride
c) Tlvcerine
d}  Arse-ic Aeld
el tiplvamine | adrate
f! Iotassin~ Phthallirlde
Y 1-b Ironcpe taie
1Y Orcarie iolvents

S. investme * ai Toul of Prolct'on
mta jor~t fn the 1lterat ire on the prol.atic: proceiires are very
sketahy a .1 est’'mates «&lc on tne tasis of *lLase are to.nd tn have
very iarve mAarz’ nt err-r;,[he overall , =iis re;ortel In the 1'terature
are aho 't 35707 a.) all the raw natecia’, orgept {,4-ditromopentare are
ava‘lable 10 [udla 2t reascabie prices. The ecciomic viariiity of thae
proceus depenis to A larve extent or the price «f {,4-Aitronopeitane,

1, Consurption in India
O tors 1n 1y7 7,

7, HReferernes

d.Am, Chem, 3ec,, 481" (1999)

2) v, 152¢ §1()“’"')

I} NS 2,000,470 LA, L, 2770F,
by c.A 52, 1h00tf, -

50 C.A. 27, 6572 5
F er. J;ﬁ.'.ovﬂ;' oA, Zﬁ' 10,1

") Cuh, 72, 1200000




JoChem, Soc. 3252 (1954)

2r1%, 310, 5591 2.A. 2l (233

c.‘.
C.A.
C.A,
c.‘l

3418
'ﬁ: KR32h

» 13791e
%- 3}
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ANTI INFECTIVE

A,
i.

2.

3.

b

MEBENDAZOLE

f:ongnl

Mebendasols 1s highly active againat nemodes 2.1 costodes. It oan
k11l the larval stages of oeetodes. Mebéndaeole vas discovered by

Van jelder et al (Janssen Pharma Cetrtica, Belgium),

Potentially

thie drig can replace Thiahendesol and partly piperasine and

Tol-Tetramizole and other anthelmentics,

Producers
n; Janssen Pharma CeMtica, Beerse, Bel: tium (patent

Patents: To Janssen Pharma Ceggt'ea 1971-72
arman patent 2,029,437 corresponis to
"oSu p‘t.ﬂt 3'{‘5?.2/‘7

S-Bensovl Fluorohbenzene s synthes!zed from Flurobensene and bensoyl

chloride by Friedel and craft reaction, Then it is

S-Bengoyl-/-Nitro Fliorotiensene, This 1s then treated with Ammonia

holders),

nitrated to get

to get S-Hengoyl-/-Nitro Aniline. This is then reduoed by Iron and
Hvdroechloric Acid to gat $-fienmoyl-Orthophenelened tamine,

In the msecond step, thio urea is treated with dimethyl sulphate to

obtain Psedothin urea, This s then treatel with methyl chloroformate

to otain Paedothiourea methyl carhonate,

In the third step, 5-ilengovl orthopvhenvlene diamine

1e treatel with

Psedo thiourea methyl eartionate to nhta'n Metandasole

(5-tensoyl 2-hangimidasole cartama'a),

Raw Materials
Fluorahenzene
tbenzoylehloride
Thiourea

Methyl Chloroformate
Dimethyl Sulphate

and organic snlvents,

Investment and Cost of Produetion

)
) Other cheminals include mineral and organic acida, alkall

Data avallable in the 1iterature on the production procedures are

very eketchy a:' »an; ast mate nile on this 'asisg 'y

Lound ¢tn tare

A very larse margin of errar, The overall vield reported in the

literature s satisfactorv, The economie viability
primarily depands on the price of Fluorobteneene, whi
v material,

of thie project
nh 18 the matn
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V3. MPREIG

1. SRR

Piperasine hexshydrete (Diethylens diamine ydrate) and
its salts - Piperasine citrate, Piperasine Phosphate and Piperssine
odipete are very effective ageinet most q'nci'u of round worms, pia
ézd hook worme and outerobiasis. It is used both in bumen apd vete-
rizary medicines,

Piperasine was first gynthesised 4n 1853, Its snthalaintis
MeMvity vas established in 1949, .

3. (a) ProDUCERS:
8) Dov Chemicals (Patent Nolder), U.s.4,
' B) Jafferson Chenisals (Petemt Melder) ‘
) Morhk Sharp & Dhome, U.S.4. '
¢) Walkeme Lad,, USd., U.X,

¢) Allen & Banburys,
(v) preeese:
Mono-ethancl-emine is the starting material for the arathesis

of Piperesine Hexa ydrete, The latter is soverted into Adipete, eitrete
and phosphate by reacting vith the respective acide;

Ger. 1,046,087
USSR. 164,207
ger. 1,170,960
U.8. 2,900,477
U.8. 3,064,000
U.S. 3,038,504
v.s. 2,873,274
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| Brit. 8,71,75%
Ital, ¢95,938
Jepen 7,411,712
Frensh 2,066,157
i 30,69

(ci Im. ’ -n.tnontl

The fixed cupitul requirement of the plant with a

‘ - ond ite salts (Pieresine oitrate 30 tonnes, Piperazine phosphate
20 tonnes snd Piperusine Adipate 30 tonnes) ic U.S. § 0.2 milliom,

r (d) pwilding; .
The floor ares required for the plant (vithin the
battery limit) wou'd be 700 sq.meters.

* (o) Price in *he Internationsl Muirket : US 348/ Kg.
| WiSfUI/Kge 0

. Consumption in India : 100 tons in 1976,

—
!

production capscity of 80 tonnes / snmm of Piperosine Hewahydrete - ... ;. |




- 5 -

' e ‘ ’
u.'o. Neaecardaddap w. ('o..)
1. _ Recctor, 5,St, 1000 L, 5
23, “Resstor, 3I. GL, 630 L, pH
*3s -+ Eweporc'cr (fiesctor), €I, GL, 1000 L, 1
he Metsuiing Tari, St, 250 L, 2
- Measuris  Tuni, St, Fip, 250 L 3
6.  Receiving Tank, ©.St. 250 L, 4
T Meesuring Tenk, St, 400 L, 2
8. Roceiving Tork, St, 630 L. b |
9 Bolding Tarnk, St, FLP, 630 L, b |
20, Roiding Tent, $.St, 1000 L, 1
11, Holding Tark, St, FRp, 1000 L, b §
12, Polding Temk, St, 2000 1. 1
13, Holdiné Tark, 3%, 6000 L, 1l
4 Eeat "xchsrger, St, 10 lfz. 2
15, Eeet Exchanger, 8.5t, 10 M. 2
26, Centrifugel Pum, €I, 3 W /Hr, H = 23 N 1
17.  Fen with Motor. C7, 2000 W Min, 1
18, water ring vecuum pump, €I, 3 H’/lﬂn. 1
19, Steam weter miver, 41, ¢ 160 mm, 1l
20, Kutech {ilter, St. *ile lined, 1.5 M. 2

21, Ejector, Faclite, 5¢ lit/mir, of woter 10
8, Centrifugs, s.St, ¢ %0 -, b §
2. Leof filtcr, Z.5t, 60 L, . 2
24. Air circulrtion Dryer, S.St. trays, 19.1“2 (aht,) 1
25, Fite M1, s,ct, ) |

b}

“0 Simr, SQEt. 60 w Hr‘




MRANS ERAIIRAE
E:: Rav material Purity QWy. required
(%)  Xg. per kg, of
prodguet
1, )jomethaml Amine 9 1.58
8., Rydrochleric acid n 3.0
). Amsoriwa Chloride » 0,35
4« NRoecovered Ammonium Chloride -~ 0,29
5. Sedium Rydroxide Lye & 2.4
6. Sodiwmm Rydroxide flakes 9 0,032




-57 =

4 B REQUIR"MENT OF RAW-MATEI JALS FOR THE PRODUCTION

| OF PIPWAZINE ADIPATE
S1,Kc, Rav-material Purity Qty. required
: (%) Kg.perKkg
of pro .
1l Piperasine Hexahydrate 100 1,00
2 Adipic Acid Tech, 0,77
3 Carbon Tech, 0,008
be Sodiva Hydrosulphite - 0,002
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4 C. RIQUIREMEN OF RAW-MATERIALS KR THE PRODUCTION OF
RIXRRRIIR CITRATE

Nav-msterisl Purity Qty. required

8l.%o.
' (%) Xg. per Kkg. of
prpduet
1, Piperszine Hexchydrate 100 0.9
2. Citric Acid 9 0.6
3. Activeted Corbon ’“‘Q 0.“
he Rectified Spirit 9 0,885 (1)
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4 D. RIQUIRPMENT OF RAN MATERIALS IOR THE PFODUCTICN OP
EIYERAZING PHOSPRATR

A B

81,%. Rev material Purity Qty. required
N Wi &
1. Piperasine Hexahydrate 100 118
8, Phosphoric Acid 5 ) 0.79
3¢ Asctivated Cerbon Tech, 0.015
he Sodium Rydrosulphite - 0,0085
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5 A, RIQUIRNMENT OF SERVIC'S IR THE PRODUCTION OF

-

tonne of product,

4 tormes

3.5 tonnu
3800 1,

1100 Th.k,Cal,
5000 Th.l.Cnl;

275

1620 X.W.R,




$ 3. KIQUINDEN? OF SERVICES OF THE MODCTINN OF
LIRIEALI'S SALIE :

81 .Xo. Service Qly. required per
- tomne of produst
1,  Steas, 3 Kg/ea’ 1.2
2, water, 5°C, 300 Th.X.Cal.
3, Brine, -5°C 7% Th.K.Cal,
he Compressed Alr 250 w .

5 Pover 1350 XM 0,
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[sontagll is one of the most widely used drugs in the treatment of
fuherculosis, Tt is the most potent tuherculostatic antibacterial

arent, It is also enploved as a prophylactic for use in persons constantly
exposed to tubercular patients, This drug was first synthesisel in 1912
anl ‘ts aynthestis for manafasturine process was developed in 1952, Its
antitaberculostatic affect was investipated in 1953,

b, (7)), i.S.P. (17¢h rev.), Martindale Bx. Pharm, (2/th M,)

h) Or, Karanth's Pharma-chemical Industry, Sanatnagar, liyderabad,
Intia (wi1ling to offer technology)

V. ATITHHERDULOSIS

A. TSOVIAZ!)

{. irneral

2, Protucers
a) laver, F.R.3.
b) Mernk-Darmstadt
¢) Rhone Paulene, France
4) ©arlo Hrha, Ttaly
e) Farmitalin, Italy
f) A.P, “nfors, Swelen
%) Swntiotiecs, Intia

3. Process

For countries depeniing on importel amma Picoline, 1t is more
econonic to manufacture IM{ from 4-Cyano Pyridine, The process consists
P ~atatetteally hiydrol roing B-Cyano Byridtne into the anide and condensing
it yiraz’ue vdrate,  The eqoiipments involved for these two reactions

ar» ¢ eapar and less complicated, The cost of raw-materials for production

af 7V by this methol 1s letatlel below,
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The s nthesis of ['% from “amma Picoline nonsisia ‘n the following
stepsi-
1) Oxidation of ia=ma Picoline into Isonicotinic acid,
2) Esterification of the acid,

3) Conversion of the ester into the Hydrazide,

Oxidation of "amma Picoline is carried out In an economic manner by
Nitric acid of 55 to “N% strength in a glass reactor at 190-200°C,
neutralizing and precipitating Isoriicotinic acld from the reaction aixture.
7Mlute “itric acid obtained therehy can be concentrated to the original
strength ani re-used or utilised in the manufacture of other commercial
products like Sod!un “itrate, The viald of Isonicotinic acid from Camma
Picoline is more than 757 and ca~ therefore be considered efficient enough.
The process is cenerally carried out in a2 series nf glass flasks of 50-100
litres capacitvy with rlass condensers and receivers, heated by electric
heatin: mantles, At a come wihat higher investment, & ¢lass-lined reactor

heated by Dowtherm can tLe more efficiantly employed,

Jry Isonicotinic acid is esterified with excess of 95% Ethvl alcohol
in presence of Sulphuric acid, Part of the excess alcohol is recovered, so
also unreacted Isonicotiniec acii, as the Copper salt., The reaction atxture
is carefully neutralirzed arl extractel by Trichloro Ethylene., [ha solvent
is recovered under partial vacnin and the crude ester s distilled in
vachum, The vield of the listille! aster is 907 of the theoretical yleld,
Trichlorn Bthr:lane rsel v the nronnss 's recovered tn the extent nf 707%.
stilled ester 15 »eianted wivh ‘idramine Hvirate =07 isin. Sthyl aleohol
as sclven.,, The regetin: rixtre s gert o Fyed, waiied and dpeled in
vacium, A net viaid of rore tioan WL of {7 from tle ester 's obtained., A

small portion »7 rvdranie Cideaie aretnalls visel, can alsn he recoverel

as its silvhate,




b, Invastrent and Cost o Prodiction

The 1otatls ol halne for car 0 raw-mtarials are rilinT vriees o
the Tniian = rkat, evel 1 nw lneal ¢t oes, Tre i emnal orwl prizes fr- the
same ma. be 5eh Iower and the eost of various raw-nateriais in other
Jountriec can be salaulaned fynr tha qrai ity merticvnes and “he rollng
vrises 'n raspective countries,  For exasples th: .nterational price of
ivirastae colrate i 32,20/ k0 nratist 3, Cfus narttoned Lelow acd
rraonrtionately the casl of 1w osakerlais would oo lowr L tht e or oAy
other raw-ater:al le svatlable at tferiatio el prize,  TMe anproxtaabe

¥ N . 1

coat of mq 1" paent: "o s tard s ased o r 1t omige Tr Lalta,

SUS T T A ATV VAL B DI e TR SN0 TT AT
Ao KT AYL
1’- _ol Lol "~ft‘;ef'A (] v‘ '/’ - " "" _‘/
| PP et LR 1.n SRV
2 Htria acid 530 irett)} b, D2
g Satekurie aeid t.n a1
4 Boda ash 1.5 0.1
S5.25.ar <
o TTDNLDTIN Y AL G IRAZT
i fso:icotivie aa “wh P 9025
(cost of raw-nater'ais
only)
2. thvl aleohol (ett 2 020
3 Trichilorostivlern (vebt 15 0,04
h Sulpharie ac'! 2 e T
5 Soda ash 2 AP KN
£ vivazine ‘ydrate Lo 3,07
” Miseelltrens ane . inals
“g

[msm cont on aw-mater'ln 'F [ Dipat'ae At ol ae

Hrirate 1re ava'latle at nternational prices of 51,5 a+l
52,20 per kilo 3,40

)

R

‘-')‘ 7; per kg

————




13,
14,
is.
15,
17,
18,
19,
20,
21.
22,
23,
2,
25,

-“-

COST or EQUIPMENT AND INSTALLATION FOR A PLANT
F_2000 XG OF ISONICOTINIC ACID HYDRAZID

R sete of 50 1tr, capacity glass-flasks, with
recelvers, condensers, heating mantles etc.

Acid concentration stills of 100 litres (2 sets)
(careful handling of squipment is necessary to
avoid breakage)

S.5. Transport vessel 100 1itrea

5.5. Precipitation tank with stirring gear 1000 litres
5.3, Centrifuge 800 mm dia.

Alr drier 24 trays

Miscellaneous vessels

One glass-lined reactor of 800 1'tree capacity with
distillation assembly

Precipitation tank 1000 litres, Stainless Stesl,
Jacketed, anchor stirrer

Solvent recovery still 250 11tres with oondenser,
receiver etc, 2.nos, (stainlsss steel)

Extraction unit mild steel with stirring 1000 litr,
Vacuum distillation untt electrically heated,

R0 1itres with glasa receivers

Centrifuge, stainless steel 800 mm,

Mixer, jacketed 400 litres with stirring s,s.
Ribber-lined tank 1000 litres

Vacuum Pumps 4 nos,

Vacuum rier, 10 shelves with hot water clrculation
Ball Mill

Various tanks in stainless steel

Rectificatio plant, 250 1itree S.S.

Chilled Water plant 4 T,

Boller 1500 l1itres Steam/kg

Water supply, pumps, cooling tower ete,
Installation of equipment and pPipe lines eto,
laboratory

TH DUCT1

H

Approximate Pwice
in India Ruling
{1S$

6,098

4,878

915
2,439
6,098
2,439
2,439

15,85
2,439

6,098
610

2,439
4,098
1,829

915
2,6%

3,049
610

,A59
3,049
12,195
6,098
1,829
2k, 390
3,049

121,955
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LA D AR) RUTEDING

An area of L00G aq.yards is envisaged as a reasonalls requirgment for
the factor’ site, s'nce-a Yot of oner space i< regiirel for keepins
contairers of nitric aei?., The oxidation reaction is earried out in a
separate she! measiring aprroximatel, 20 feet x 30 feet = %00 sq.ft, with
roof height of 15 feet, The main bullding.~av e a shed of 30 feet x R0 feotm

2400 8q.feet, 1

Total factory area e 3000sq.ft, x 33, = $10,980
Offices and laboratorv = 15N00sq.ft. x 3,10 = G4
Stores ® 2000sq.ft. x 32,44 = 4,878
25,004
Land 4000 sq.varis at 34,88 19,512
Sy, 519

The total investment for this manufactire thereforea comes to

$14% 470,

A" approximate idea of tha lireet monthlvy expenses are calc.lated

as follows:-

A. Staff ¢ dorkers
53 workers at 337 per worker per month 31,110

) Superviso.s at 355 per supervisor Jer month 148
J Chemists at 145 per chemist per month 25¢%
! Manager at $14% per month 145
Adninistrative staff (3} 144
1,R22

2. Depreciation ‘s calculated at 157 o~

machinery 18,293

12 1,524
C. Depreciation on buildine at 107 2;2%% 207
D. 3team ani Electricity 354
E. Other experses : _§7.

$ 4,99 " per nonth

GR 12,44 per ke,
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Therefore the nett cost of production will bes-

On raw materials $10.98 per kg
741 set expenses $_2,44 per kg

$13.42 per ke

(or less by $3.56 1f rav materials are avallable at international prices)
The eelling price in India tolay ranges from $15.85 to $17.48 per kilo,

leaving & margin of $2.44 to 34,27 per kilo,

PRONICTION CAPACITY: This is based on J shift working of the section

manufacturing Isonicotinic aoid and one shift working for the remaining

prooeses.

INid FROM 4-CYA'!O P/RININE

3,No, Raw-material Qty/ke Price/3/kg Amt/$

4-Cyano Pyridine 1.0 4,39 4,39
Hyirasine Hydrate 0.7 2.20 1.5
Other chemicals 0.5 0,60
(International prices without duty) ‘.53

S

Cost of eq i1pment and building can be taken as half 'hat required
for the mnufacture of INH from Piooline, Hence, the direct cost of

manufacture oan bte estimated at $1,22 per kilo,

Other Products

The same plant can he‘proﬂ tably utilised for the man.facture of
Niacinamide from 3-Cvano Pyridine. Catalvtio hydrolysis of 3-Cyano Pyridine
into 'lacinamide 's quantitative and can be converted into the pure producd
by orystallisation in Methyl Isobutyl Ketone., From 1 kg of 3-Cyano Pyridine,
more than & kilo of Niacinamide can be obtained, In the set-up involves
& reactor for hydrolysis, filter, a vacuun ooncentrator, drier and

orystalliser,
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CLACINAMI Gk FRON 3-5 A T b

R0 B

1-Ovano bvridine iy
(Mher chericals

f'ot&al or rev ~ntarinsig

N

trect manafasture const

LR C . ) ..
"« Production ‘n India
R o R P -
About 200 tone per asnin
WL . B I8 vt hage
7, Price

Prire tr Irla 315,75 to 217,70 per { ke,
Interratioca: prlece WL,40G to 310,00 per 1 W,

R, References;

1] vootash 33, 150 (192

2)  Prare nd, y ¥ ’- (;1".‘2‘)_ -

T, T

1) Heew, cten, Y1 S EUEN

. -
1N A
ibi) ote ‘,.|ir. .‘:)‘-
. “ Tt
'
f . ' »! .
-
®
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V3. RIZARICIN

PR ——

Rifemycin (Rifempicin) is sn sntibiotic complex of five
components, It was isclated and dﬂdop;d by Gruppo Lepetit Labo-
retories from Streptomyces mediterrance in 1959, It is minly used
in initial or retrestment of pulmonary tuberculosis. It is also a
promising drug in the trectaent of leprosy,

8) Gruppo Lepetit, 8.P.A, Italy (Fatent holder)
Belgium Patent No, €43-965 dated 1964

b) Archifar, Itsly,

3. INCES;

Rifamycin is mamufactured by the sutmerged fermentation
process vith the strein S, mediterrance 21271 which specifically
produces Rifempicin S and Rifempicin SV(1), The filtered fermented
broth is extrected with Chloroform and concentruted, The concentrate

is chromstographed using silica in the column, The product crystallises

on conoentrating the eluate, In an altermative method, the filtered
forwented broth is scidified and extracted with Bthyl acetate, The
oxtrecd is washed, concentrated amd further trected as abovs,

he D WTTIOALS:
s) Glucose
») Glycerel
¢) Poamt flow
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20,000
£0, 000
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240,00
23,090

5,970
40,009
30,000
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ne

Total amoumt

Jervices

Bedlers

Adr Compressors
Refrigeration equipment
Water Treataent
Effluent treutaent
Rlectricity

labor.teory equipment

Miscellaneous

]thg;
Flor Resorder Controllers

Temperuture Recorder Controllers

Temperature Revorder eto,

Piping
Spres
Freight & Insursnce

Contingencies
Installation

60, 000

60, 000
40, 000
40,000
60, 000
40,000

2,000,000

1, 0,000
40, 000
80, 000
60,000

1,78,000

6, 28,000
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Total amoumt

9.

QTHER CAPITAL 0OSTS

Preliminary cost
Consultancy services
Lend and development

Byildioxs;
Procass
Services
Muinistrative

WORKING CAPITAL

One month's raw materials

Two months finished product

40 days work in process

Stores /. spares

Sundry Debtors

Less: One month creditors for rev me eriale

T0TAL DNVISTMENT OF THE PROJECT:

¢) Lan? & Land Devalopment
b) Buildings

) Plant & Mechinery including wtild ies,
Contingencies

d) Working Cepital

A

12,000
1,22,000
12,000

60,000
25,000
25,000

73.“0
45,920
1,22,466
%0, 585
21,490
- 73,260

2,20,391

12,000
1,120,000

19, 55,000
'. ”’ m

2,97,

*om
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10,  50ST OF PrODUCTION - Per Iy
(1 tonne per annum) AsSh

Rev materials 9,
Conversicn costs o 135.90
Depreciation 197 hb
Overhe:ds 56.29

U.S. § por Kge  ¢oo 1269,00

R

11. DPrice from Italien Sources; 8 $ 763 / Kg. to 1584 / Kg.

e e i s e
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MULTIPURPOSE PLANT

Single prodiuct plants are feasible only when the requirement of a
particular drug is large enough tc put up a special plant for the same.
However, in many of the developing countries, small quantitiee of a variety
of‘druga are required, In mich cases a multipurpose plant is more sulted,

This will also involve the lowest possible investment.

The ma'n advantages of a multipurpose plants are that they are sultable
for the manufacture of a number of products ejther sequentially or to eome
extent similtaneously using a signle/double series of equipment,

Secondly sophisticated automation is generally not required, Further the
average life of the multipurpose plant is higher. Above all & modern plant
for drugs must provide for the manufacture of ;ﬁ extensive line of basic
pharmaceutical chemicals particularly of small volume normally required by
most of the developing countries. This plant should also be versatile

encugh to take care of new products for which technology misht be under

development, The multipurpose plant is ideal under these conditions,

Mexibility 1s built into its design to cater to the varying and everchanging
demands of the pharmaceutical market, The design will also facilitate a

subetantial increase in the capacity by mariginal additional investment.

The coet of such a multipurpose plant for synthetio druge will vary
according to the range of drugs selected and the source of eupply of the
equipment, The grouping of products in a multipurpose plant could best

be done according to the kind of equipment to be utilised.
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An irdastrial profile is precented for a multipurpose plant to

manufacture primar!’y four of the seven syr.‘hetic drugs as de aribed

belows
S.NO. ‘ g\lan‘tiu
1. Acetylsalicvlic acid 700
2. Paracetamol 100
3. Chloroquine diphospnate H0
b, Isoniavid 20
TOTAL —3R0

In addition to the four dr.-s mentioned atove, a number of other
produets could be nanufactured in the same multipurpose plant and these
are shown in Annexure I. The detalls of inveatment for the above multi-
purpose plant are given in Annexure II,

As recards profitadility, it will be appreciated that a ‘glear cut
separation hetween several productions running simuiltaneously in a multi-
purpose plant is rather di1fficult to make, It is, therasfore, more
practical to assess the working results of the entire operation in the
course of ona year. A rough estimate of profitability of a multlpurpose
plant is shown in Annexure I1I. Out of the 18 drwys listed tierein, 5
turned out to be uneconomicalalthough the operations as a whole showed
gome profit. Four hizhly uneconomical products have rnot been included in
this list. Hence a multlpurpose plant of the size ppoposed is economically
viable thus making it feasille to produce few aneconomical items which
might be vital for the developing country. A 1list of representative
consultine firms and suppliers of equipment for pharmaceutical plants

tneluding multipurpose synthesis plants is given in Annexure IV.
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Bensyl Nicotinate
Caleium Bensoyl MS
Diethylphenyl malonate
Bthyl nicotinate
Purasolidone

Guaicol glyceryl ether
Metronidasole
Niaoinamide
Nikethamide
Nitrofurasene
Potassium phenyl acetate
Phenytion - Sodium
Mthalyl Sulphathiasole
Thiacetasone

Dapsone

Bthyl phenyl acetate
Niridasole
Phenobarbitone

Suantity (tons)

2
100
0
25
10
10
3
100
10

1

\A AR

3. 8.0
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Investment for multipurpose plant

Tvpe of Investment

AVVEX'JRE 11

Amount (Mio IS 3)

Sonstruction

Bitldinzs . 2,20

Equipment )
a. Process 4,27
b, Utilities 3.59
¢. laboratory 0.40

Know-how and Enzinesering fee

at s¥% 0.52
Total Investment 10.958

Neprecition / yr.

Buildings at 10% 0.22

Equipment at 20% 1.658

Manpower including overheads 0.06

{t1litlies 0.24

Annual Cost 2,17

Piping, electrial wiring and electronie control equipment included.
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ANKGRR 112
Nerking howultse of Malti-purmese Jlagt
B
::': | Produet Pcmduc.t tdon Sales value
: °
1, Acetyl Salieylie Acid 1,692,518 1,841,000
2, Perscetamol 405,99 315,000
3., Chloroquine diphosphete 6RS, $54 660, 000
4o Isomissid 122, 40 96,000
6, Co-lensoyl-PAS 526, €71 548,000 B
7 Dioﬂvl-rhowl-uhnh m'l.” 240,000 |
9. PMaresolidens 50,026 78,400
10, Guaicolglyeeryl ether 76,90 79, 500
11, Netionidamele 1,3,298 ' 99,5%
1%, Riseinemde ”7. 562 5 “'m
13, Mikethamide 75,39 113,200
14, Nitrofusasone 0,75 3,638
15, Petessium Pherylocetate 54, 509 @, 500
16, Mhemytoin Sodium 20,96 55,15
17, rhthalyl-Oulpha-thisscle 152,993 1,,0,000
18, ‘hiscetasone 283, 652 324, 600
5.:“,1“ "6". .’

Plant eperation eost during
change sver snd msirtemence 385, 726
nsess smount  working cspital
sharged to individual preducts 1,050, 589

Total 5,591,982 01,43,35%

Profit 1,150,498

4
A
&
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ANNEXURE IV

List of some representative consulting firms and iuggliorn of

equipment for pharmaceutical plante including multipurpose synthesis

plants

General planning, integrated unitss

Austroplan, Osterreichische nesellschaft fur Planung,

A-1102 Vienna, Triesterstrasse 33, Auetria

The Badger Company Inc., (ambridge, Mass. 02142, USA

The A. P. V., Company ltd,, Crawley, West Suesex, RH 102, QB, Great Britain
Buehler-MIAG CmbH, Brauns‘chweig, 33 Braunschweig, Ernst-Amme-3Strasse 19, MG
Chemical Plant and Machinery Assoc. of India, Mackinnen Mackensie Building,
Ballard Estate, Bombay 400 038, Indla

Chemocomplex, 1062 Budapest, Nepkoztarsasag ut ja 60, Hungary

R, L. Dalal and Cy/Dalal Consultants and Encineers Private Ltd., 86 Dr. Annie
Resant Rd,, Worl!i Naka, Bombay 400018, India

INGECO SpA, Via M, Gongaga 7, I-20123 Milan, Italy
Pharmaconeult, N-5900 Heldelberg, Kubmaulstrasse 10, FRC
SPRICHIM, 106 Rue d'Anmeterdam, Paris 9 ieme, France

Zimmner Aktiengesellschaft, D-A000 Frankfurt 60, Borsigallee 1-7, MG

Representins several Jspanese soneulting firmes
NTSS10-TWAI CO. LTD,

Lageek 1-2/7/80

1010 Vienna
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t Reactorsj heat exchangers

-anry Balfour Co, Ltd,, Leven, Fife, Scotlani, Great Britain

. ‘at:, Yoehler Co., A%, N-40N00 NDuesseldorf 11, Hansa-Allee 321 FRG

e {etriech Cle, 7-47110 '{ederbronn-les-:ialrs, Srance

‘Anvart, H-147§ 3adapest, ““ox 41, Yuneary

tfauller-Werke A7, D-AR30 Schwetzingen, Scheffclst;asse 55, FRI

Jchwelmer Bisenweric Mueller Co,, Gmbd, J-583 Schwelm, Loherstrasse 1, FRC . 1

Jereinirte Blelstahlwerke A° (VEW), A-1010 Vier-a, Elisabethstrasse 1,
Austria

Centrifuges:
Alfa-laval AB Celleco, Box 9%, 3-14700 Tumba, Sweden

. £llerwerk, Otto Ellerbrock Maschinen fabrik, D-2000
Hamburs 60, Steilhooperstrasse 102-1154, FRG

Ferrum A3, Maschinenfabrik, CF-5102 Ruppeswil, Switzerland

ﬁousselet S.A., Rue Montalivet B, P. 129, F-07104 Annonay, France
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“xt ActLores

lak~r Perk'ns Chemical Machirery Li<., dest lall dond, Pa’.ervorough
TE ° YTA, Treat brite.n !

oeyert

feng, e=A183 Heppenheim

Pumps s

“hami epumpenbau AG, rtH-4500, Zofincen, Switserlani

{ 4. Diakow Pumpenfabrik, N-F264 daldkralburg, Siemensstrasse 22, WRG
Frielrichsfeld GmbH., 1-AE0D Marmheim 71, Stelnzeugstrasse 50, FKG
W. Hedrieh Vac:umanalgen, 1-4331 Katsenfurt, FRG

Cohsar Sohn GabH Co, A-4020 Iing, Austria

Wag.e water treatrent,

wAMAG Verfahrenstechnik fimbd, 75208 Butgbach, Wetzlarer-strate 13, FRG

“orr Oliver Iic., "ew York, USA
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