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PRICING OF ESSENTIAL BULK B iU 
AND INTERF.2DIATES FOR 
DEVELOPING COUNTRIES

**

1 • Introduction :
This paper see os to ..ralyse \ 

assess the costs of production of certain selec
ted bulk drugs, and to evaluate the prices at 
which these drugs and their intermediates are 
internationally available; the objective oeirp, to 
exolore the areas which offer' room for effecting 
reduction of costs of drug manufacture in develop
ing countries,

2.1 Selection of Drugs :
Nine essential oulk r a

have been identified by UNIDO for t iis purpose - 
cut of a model list of 26 ora.vn out oy the EHO.
(Tub-e no.1)

2.2 The selection of these drugs is in conférai ay 
with +/'• « criteria laid uown by the CNILO Panel
oi Industrial Experts for the prouuction of uru..s 
in developing countries. Further, these drugs 
cover therapeutic groups of utmost importance to 
the developing countries, based on the most common 
diseases prevailing, in them, and are the ones nee
ded by them in large quantities.

2.3 UNIDO has selected these 9 drugs as priority for 
establishing facilities for local production.
These drugs have been in existence for loai rid 
are not restricted by patents.

2.L Sever il developing countries are in che process 
of establishin.;, or expandi.r, their petro-chemicol 
industry which will make available many of the 
basic raw materials required for the manufacture 
ci' 'hase drugs.
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c.i.f. price of the bulk drug is discounted 
by :.:e conversion cost incurred, actually by 
a comparable unit to arrive at the maximum 
value which could be assi r;?u to raw rr.te- 
ri-'lr.. From this residual the desirable 
cos t of the intermediate i. worked out on 
the basis of competitive te h.nclogy - usage 
no : so. Where more than one intermediate is 
involved, the residual valu has t e«.r; ay.aor
tic red on the basis of .its percent \ge con
tribution to tctal material cc.. t incurred by 
the unit actually studied.

p.d In cases of Category II w hen ' the approach 
is to compare the cost of dor.astic noriuf̂ c- 
tur : with c.i.f. prices of bulk drugs, the 
irwort prices should be comparable with, if 
not lower than, local costs of manufacture 
in developing countries.

3.5 it .has been asserted from this that the doci- 
rcD-.' '.i.f, prices of bulk orugs mi inter
mediates should be such that :
i. The cost of locally converting imported 

.intermediates should be comparable with 
c.i.f. import prices of the bulk drug;

ii. The international c.i.f. prices should 
not be higher than tn.. costs of lo . vl 
manufacture in comparable units in de
veloping countries.

3.5 Ir. all studies manufacturing costs have beer, 
calculated from data of units actu illy opera
ting c-n a commercial scale in developing coun
tries. This data consists o. all raw mate
rial costs and conversion costs.

.7 Factors underlyirg these cost calculations 
are detailed below:
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i. International GIF prices (excluding 
import duties) on which supplies have 
been made or which have actually b.en 
quoted during 1982 have bee:: taken.

ii. To make the comparison accurate, tne 
actually incurred price-;; of lac,.1 r.-.w 
materials have been ta/.en aft:; discounting for local lire at taxes.

iii. All rates end amounts t ken have b ;en 
verified as the rest rscent d vre- 
vailing in developing countries.

Tv. Conversion costs taken cover : j oil sw
ing elements only;
a. Utilities
'). Salaries and Wages
c. Maintenance

(including repair? i i..-. cur. ;n. • -tie 
stores)

a. Depreciation arc 
e. Overheat.s

(Include aiministrat_ve and ft curry 
overheads. The latter ir.clude pro
vision for R&L and quaxity ccucrol)

4.1 bf: stations of the Methodc?; yy :
This approach

tc •■•'-rds establishing desiraole pieces u .s csr- 
t: I.- ximitations, which ari ce fro:.. so;;;o she 
u irrlying assumptions.

. Ideally, in discounting .interna .ion.cl 
'•'AS bulk drug prices to arrive rt f. :p r -w 
nr '.trial costs, the convers Lon costs of 
/. 1 actual manufacturing unit should be 
u Since these ere not ivaiia'r. in, t.ne
co ;ts of the most approximate oper.• bio: s 
nr-e to be taken into account. Tnua Li-rgi- 
nri -distortions can be possible although 
it may be noted that these can be two-way. 
There ere instances where conversion costs 
of developing count les arc higher thanithose of thp developed countries due to 
re; lagerial and tec.analogic; 1 inef J icicncies •
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Table TJo. 4

co:¡fariso:: Bfrv/j.fr .,c ?ual ;;•?.> jejiìiabla  prices of ietsaiìed ia : I/O

•
- •

’amo o f  the • ■ : • .p • * p . p

y '■ ‘i " !  t e  o :r 

.̂iorof or
r ’ i O À -»-> r ; *

I Z y ^ t C  
sp/ ¿VC

*ol y.rries of 
the inter
media te A/Kq

J i f f
proa
tage

rjrarl n c; TIOr'OA’ ,

o f  denirablc
/

70

1 . Ethanbutol Hcl d2- 50.00 4 6 . 9 7 (  +  ) 6.45Amino Hu ’ml
i .  Cnioroquin Phosr .ate (a) EMMS 10.35 6.33 (+) 51.00

(b) Novaidiamine 15.73 10.50 (+) 50.00
. Ampicillin Trihydrate (a) 6-APA 74.00 67.32 (+) O • o

(b) D-Alpha Phenyl 18 15.92 U) _A » o oGlycine Ohio-
ride Hydro
chloride

*
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Table TTo, 5

RANUFACTUAIM<J ANO PACKING COST 3 OF FORMULATIONS
based on cost of local manufacture of bulk dm;

U 'OrCUn Dago' Ta0,.> r. 4-̂ P ~ JL 1 i i-J O ¿All

bulk
Drug

Other Raw 
Materials

Packing
Materials

Conversion Packaging

1. Acetyl Salicylic Acid (Aspirin) Tab. 
300 mg per tablet in pack of 1500 Dot. 69 1 15 3 12

o<- • Isoniazid Tablets 50 mg per tablet in 
a pack of 1000s tin 53 3 10 27 7

3 , Tetracycline Capsules 250 mg per capsule in a box of 10 by 10s strip 57 14 17 10 2
p Sulphadimidine Tabs 5 0 0 mg per tablet 

in a pack of 50 by 10s strip 70 1 22 5 2
5 * Ampicillin Capsules 250 mg per cap

sule in a pack of 10s strip 76 7 10 5 2
/-o. Diethyl Carbamizine Citrate tablets 

500 mg per tablet in a pack > ? 10s strip i u :j  j 10 33
»"?
/ « Chloroquine Tablets 250 mg p e r  tablet 

in box of 10 by 10 strip r 1 /. 0 ‘> 1 7 4 4
«  *-• • Dapsone Tablets 25 mg per tablet in a pack of 1000s bottle A f 

i *■* 4 io 41 15
o  -• • Ethambutol Tablets 400 mg per tablet 

in a pack of 10s strip Ci c; 0.5 r , 1.5 4

/ ...» ^■ V_- 1 X ■“ *-



Taole^c^Ji
Vi ANU FACTURIN G AND PACKING CO ¿To OF FORIviULATIQNS Based on ¿iF price of the Bulk Drug 

(Percentages/!terns to Total)

Particulars
:o.

Bulk
Drug

Other Fttis Packaging K. Conversion Packing Total

1, Acetyl Salicvclic Acid Tablets 63 1 18 4 14 100
300 mg per tablet in a pack of 
1500's bottle

2. Ampicillin Capsules 74 a 10 5 3 100
250 mg per capsule in a pack
r\ 'f* l O I  r  4» r» i r%O x tv* O  -j  v  -k m  £-*

5. Sulohadimidine Tablets 54 1 34 8 3 100
500 mg per tabTet in a pack 
size of 50x10*s strip

i. Tetracycline Capsules 46 18 21 12 3 100
250 mg per capsule in a box 
of 10x10" strip

3. Diethyl Carhamazine Citrate 
Tablets 29 3 29 10 29 100
50 tag per tablet in a pack 
size of 10*s strip

.. Dansone Tablets ¿6 4 16 59 16 100
25 mg per tablet in a pack 
size 1000*s bottle

?. Chloroauin Tablets 80 1 9 5 5 100
250 mg per Tablet in a box 
of 10x10*s strip

3. Ethambutol Tablets 85 0.5 10 1.5 3 100
400 mg per tablet in a pack 
size Ox 10's strip 

. Isoniazid Tablets
CO ■—* ,-*>“• ■+• r* VO 4- v» t\

o ’ 100*5 tin 
vm/acdi/a2

46 3
-*

12 31 8 100
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6.4 Anon : the nine formulations studied only trroe 
can be advantageously based on bulk sr-ugs of 
local manufacture, unless she c.i.f. prises of 
intermediates and certain bulk drugs re loverecL

6.5 It vi11 be seen from Table bo.5 that barring two 
for:.:dations, namely (1) Dupsone Tablets and
(2) Diethyl Carjamazinc Tablets, al. tie other 
for;:ulations studied in this paper are sensitive 
to bulk drug pricing.

7. ?ri<: o/Cost Relatives:
Comparison of IroG rela

tives of c.i.f. prices of Interaedietes and 
bull drugs with those of 1G82 (Please see Table 7) 
reveals that in 5 cases out of 6, the changes 
are unexplainable. Bulk drug prices nave risen 
even s prices of Intermediates have fallc-s. 
Apparently there is inadequate internal corres- 
ponconce between the two.
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ANNEXURES

Acetyl Salicylic Acid
(includes Salicylic Acid ex-Phenol)

Ampicillin Trihydrate 
(includes 6-APA ex-Pen G)

Sulphadimidine 
(includes Sulphaguanidine)

Tetracycline

Diethyl Carbamazine

Dapsone

Chlcroquine Phosphate 
i (o u. to f ,

Iscniazid
(includes Gamma Picoline)



ACETYL SALICYLIC ACID (A3FIRI?0 :

A. Price :
Internationil CIF price of Bulk Dru ; (1962) : 9 3.00/Kg

B. Process :
Phenol is reacted with Caustic Soda to produce Sodium 
Phenate, which is then combined with Carbon Dioxide 
under pressure to form Sodium Salicylaxe.
Salicylic Acid is acetylated with Acetic Anhydride and 
the Acetyl ..-alicylic Acid so form-:d is purified by ue- 
crystallisa :ion from Alcohol,
Manufacture.1 _ costs in this report have be n developed 
for Acetyl lalicylic Acid starting from :

(a) Phenol
(b) Salicylic Acid

C. Teciinology and Plant Capacity :
Process teciinology and chemical yields are c:n. ■-t.Lxive, 
Cost calculated on plant capacity of 1,200 tc '.c : ■ r 
annum; both ex-Phenol and ex-Salycylic Acid,

D. Manufacturing Cost Bulk Drug :
All materials readily available. Phenol, Salicylic 
Acid and Acetic Anhydride are produced in come of A ? 
more advanced developing countries.

Raw Materials

Usage Per Price Cost ->er PercentageKg Sulk Per Kg Kg Bulk . otalDrug Drug i materials Cost
Kg $ A\V X

Phenol 0,7105 1.63 1.16
Acetic Anhydride 0,762.3 1.35 1.A5
Other Materials — — 0.37 13
Total I /: teal ,1s } r*-r*- • . '..X ; K
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(Acetyl Salic Ile AcidiAsoirinB)

Conversion Costs

1. Utilities ..:o
2. Salaries err Cages . 1 i

Depreciati . :7>
4. Maintenance • • '
5. Overhead ' 1 #-
o. Total Como. rric.i Cost • .

h O . _<■¿’UG (a + b) _ • t ‘ '

Jut a .basis :
All indi ‘on ns raw nateric.ls Price.

Ì*1 « • Conclusion :
Co:.i nr i r.’Stc are :
Interna;.!. * 1 CZ7 crice V1. 12) •v C. ■’ ■' ; -
; 'p - , .cv ... - > • : Cast : • f* a.. 4, ..
The naru " ’.ri:q; cost is quit; co:-------f“ ■* T T r T-' - '. ... U-L v v.. ^, .

intemotioàc.I GIF price Tor this bulk drug, Ter
tecluiology and plant capacity used in these cost
dilations •

*.<■

V
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Acetvl Salicylic Acid (Fbrrulstion)

Cost Break-up :

Tablet
300 mg, per tablet
1500 tablets in a tin container

Costnerjgack_inJJS$_ As„2££centa^e^of_total_cost

Based on 
local 
cost of 
manufac
ture of 
bulk drug

Based on 
CIF price 
of bulk 
drug

Based on 
local cost 
of manufac
ture of 
bulk drug

Based on 
CIF price 
of bulk 
drug

1 2 3 4 5

Acetyl Salicylic 
Acid

1.86 1.41 69 63

Other Raw Materials 0.02 0.02 1 1
Conversion Cost* 0.31 0.31 12 14

Packing Cost* 0.08 0.06 3 4

Packaging Material 
Cost

0.42 0.42 15 18

Ex-factory Cost 2.69 2.24 100 100

* Includes direct wages , utilities , depreciation »
maintenance and overheads.

Dosage Strength 
Pack Size

Item
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(Acetyl salicylic Acid IAspirin})
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SALICYLIC A ID:

A: Price
* £5 2 - 56/ ̂ 3  CiF.

b* Export ?r/cg of -producer in 1976 * W7 7 ')
’ r ' C. • • : Starting material Phenol is convert sc into 

Sodium Phenate which i? then carbcnolysed in 
autoclave to nroduce Soilurn. Salicyl; to. This 
is dissolved in water and ~o~} to y i eld Sod
ium Salicylate Hex ah y dr no crystals. These arc- 
then trente-i with acid ’ r-'.'s'---- - :r. ■■■ "e l _cv-
■ic Acid.

Mother liquid in treat*: *u recover
technical grade Salicylic Acid.

0. Tccr.nc i •; ■- : Process t echnology u o:l ana r. 1rs : yields
h re c or. i d o t i t ive-

D. Cost of
’"'roduv c Lon : Costs ere based on credo st ion :r 2, COO RfT/pa . 

Raw materia? prices are ba-,ed on v- rifind 
actuals.
Raw material 3 are iniiconeoun on-: tru-ir rates 
have been adjusted to exclude looctl taxes,

* Costs
Raw Materials

Usage,-per Price r■>er Cost per Percent of
kg of Sal- \ c . kg/product Total
icyiic A. Materials

kg U;3 a US /£ %

1 . Phenol 0.8323 1.40 1.17 77.5
2. Caustic ,roda Lye 0.4276 0.31 0.13 8.5
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(Salicylic Acid)

3. Others -- --  0.21 14

a.Total Materials 1.51 loo %

Conversion Costs

1. Utilities 0.09
2. Salaries and Wages 0.05
3. Denreciation C. 05
4. Overheads 0.0°
5. Maintenance 0.07

b. Total Conversion Cost 0. 3 5

Total Cost of Production (a+b) 1.86

t. Conclusion: With this scale of production and recess
technology manufacture of Salicylic Acid 
is very much more advantageous than the 
international CIF price.

( '.’IF rrice of US $ 3.35/kg reported in Chemical Marketing 
reporter of Au£u,3t 1982 ).

★ ***
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T ¿ Ji  u-v i. jZi 6-APA
o  o © • • • •

A. Price :
Inteicia vu>i il GIF 
The c o m . .«ding

u-AF'A 1 s  ̂ ,
4- l i s a i  to produce At  - ‘ * *] 1 ’ V .

* -i -t- •

T'OChnO1 ...........r

Procer dnenicad y ie ld s  i'". t i  J 1 cos:. : a .O' ■ ; ..z
r. -pr. i i  ■■ .n. A; be c Dup' C tit lV C . ; i  n_ Cl ■- ■r l.v 7c r -co

nor/ii c V.i ’ .. -i i. i,y Cv.n., id ered  to be rd.n.in’ u :■ p ;

enrol:.

Menu le e r  r ii

‘ *' ~..... — '

; Cost Bulk -•ruB. :
lb -1 ti ;v; studies kct out ir: t .7/ V j art ' ' LA

up oil A..nuA ':ion o f  6- a :ii7 and i he-vAl 7 o-i . - . 1 Cl

. G 1 o f Bulk Jn,; ( JuV
price jr ;.-Al-a ig

j materials -ire 0 1

idiates arc freely ova ,: a

G.,3,.r Materials

.de-quire- P r ic e j i J dl C • J. r . ice - 't :
monte Per Per A;; F7; 7 i - i l  7 ■
Kg FP 1VA ’ h

Kgs©••g©«**©©
*’+2• #©o©oo* • £• •••©0©©©-)«

/0

1. 0~AhA 0.66 74 43.14 61
,1. Phenyl Olyci /'ie 

Chloride Pel. 0*64 18 11.52 14
3. Dimethyl A.cilo- rosi 1 iine 0.51 S i 4.03 5

4. Ketuyl C. .1 nude 4.1 1.4o ’ 6.74 r 7 I
5. Isopropar oI 6.7 1.2i 8.04 11
6# Dimethyl; 7 'r.e 0.4 3.1 1.24 6
7. Cther F - n ¡ I s ii 0.1 7 1

-r» -i ^ 0
i 6 ' r  3.' "O')
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(Anolcillìn Tri /árate ex 6-AFA)

Conversion Costs

1 ‘ т ♦- » ”  *î -f* î pvI • . C W . . w

' >
•t- « O t l  1. * V* -j

3 . V l  '> P* i A

Á . .•’ a  : .a c o .\ .\

г  ' • C v e r l r r r ;

L :>v ) i *3 ~  . П о  О CO

Л 1 .

/

; ia  у + ъ )

1.1 . г 0 . i  o • r  »

I n o o r L o
ч : c r e d i a t e s  : Avéra,'-/..; C i  F o r i c i

• Actual irr.c о -Ч ir '  ,a i .  <. . .  ;

I n  l i , / e u r a :  , • ' Г* , ■ “ 1г. A v e r e '" ■ -• '* г i '* ’3 ’A .

C o  c A u O . . .  ». : . •

4  _. .
. . O '  ’O O  ■' -  ; •- > о  13 'Л  ГО \

C l i '  /t ; rt. ' J 0 i ’á c á  OU L A  d r u /  :

L o c a i  a :- . l ; ; ;u r  L. 5 ;: с.-оз u •

R e d u c i ; . : ai : - ( t i l  F  гtrice о f  j . n t e n  :oc  i  a 1/ 1 * о v/i ✓  l

locai 1,4 a u r e co m a  fî t i t i v e .

■JL



Ampicillin Trihydr-ite (Formal:.-cion)

Cost Break-up :

Dosage » 
Strength : 
Pack Size :

Capsules 
25'■ mg. per 
10 Capsules

Capsule 
in a strip

Item Cost per pack in US$ is cercante:e o: t nt.nl cost

Cased on 
local 
cost of manufac
ture 01 
bulk drap.

Based on CIF price 
of bulk 
drug

r1

aused on 
local cone 
of manufac
ture of 
bulk drug

Baseu on CIF price 
of bulkdi’ug

2 3 4 R

krpic.illin ?■' : -■ 0.31 0.29 76 76
Other Raw I ' .a. 0.03 0.03 7 0
Conversion C 0,02 0.02 >" 6
F a rk inc, Cost* 0.01 0.01 2 3
Pack a.-'in.? Materi? 
Cost

is 0.04 0.04 1C 10

Lx-factor/ Cost 0.41 0.39 100 100

* Includes ¡irect wages, utilities, Depreciation, 
maintenance and overheads.



AIIPICILLi;: TRIKYDRATE

Cal o’lie. t .ion of desirable prices c l '  D-Alpha i -i. ■■vl Glycine (Cl^ Hcl)

1. Intern?-tier .1 CIF Price Julk Drug
2. Conversion Cost
3. Res.:Ldual V O se of Materials
L* * • b —H.!RA

(-0 Value assigned (61/6 of 72.14)
U>) u A ' per Kg bulk Drug
U) a:: sirs'']. :• CIF Price '.a-i-b)
(a) Actual CIF Price

5. r* ’ iv? n  yc.: ;e Chloride hydrochlor
(a) Value assigned ( W  of $ 72.3zi
(b) Usage Iv s per Kg bulk Drug
(c) Desire ;1:■ CIF Price (aib)
(d) Actual C.7 Price

•vfr

'vp.'i/dc ' i -r 2



(6 Amine Penlcillinic Acid)6 - aPA: (ini erm-ncuat£l

A: Price :
GIF prices of 6-APA US $ 74/kg; based on imports nr-de 
by major users in 1981-82,

i . it o cess :
. ctossim.; : enicill In G Jod. (1st Cry: s) av<. _.
ced -o ,'der.d c _ Gegrauntic t using Pho-;.V*rou:;: . chloride :.ov re nip era ..ore.

C. Technology end Plant Capacity :
Commercial pro .action only recently started. Success 
of technology yet to be pr oven,

D, Manufacturin'- o s i of 6-APA :
^ — ■ I ^    ■ «him — ■ ■— i ■ i i , mi i  m

This cost scut;/ assumes importation of Penicillin 1. 
Potassium Isf Crystals which is said to be freely available.
All other materials are from indigenous sources.

Raw Materials

Usage per 
kg of bulkdrug

Hate per 
kg

Cost per 
kg of 
bulk drug

Percenters e of total 
material 
cost

kg $ U3 $ %

1. Pot-as slum 
Penicillin G, 
(1st Cry stair.)

2,40 BU 22.00 52.80 74

2, Butyl Alcohol 2.727 kg 1.39 3.79 5.50
3. AmmoniumHydroxide 2.226 kg 0.11 0.24 0.3
4. Chloroform 3.208 kg 1.16 3.72 5.50
r
./ 1 Dimethylanilino 1.613 kg 2.59 4,18 5.7



0 . - ill-_№£L

/"c. Dimethylchlorosiline 0.802 kg 1.99 2.WC 3.30
7. Phosphoroua Penta- 1.235 kg 

chloride
".86 3.30

(a) Total naaerials n. p' -roo f!' > ¡ o.Ui i'UvJ.u^

Conversion 1 e*~ O
1. Utilities * • (--0
2. Salaric; & Wages 1.96
3. Mainter. ance & Repairs 1.29
A. Overhea .s
5. Depreciation «.98

(b) Total Conversion Cost 1 9 7t: • .J • i

Total coca of 6-APA (a + b) ■- , t !

' 4Í Data Basis :
Imported raw materials: Average CIF price (dury exclu
Inaiycnc.uo raw materials: Av*'"'ge prices -1981-9?

F. Conclusion :
Comparative costs are :-
CIF price of imported 6-APA : $ 79.C9/K ;
Manufacturing Cost : « 84.42/kg

Slight reduction in Penicillin G. Sodium (1st dry..;i; ol.;) 
CIF' price and stabilisation of production woul . ren d e r  
local manufacture viable.

vrn/dcdi/8?
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u. i 1 C c I‘il .. r i  2 IP . >t Bulk Jt j > • / - • • / •

. : o<> nr
' _ -y. , ■> . Ì1 is l’-.:acted ./it i Cnl . n . :i in . ■
•j.r’Cu r CO •tyi.suloAani . /leale r i  ' -Cl ■>'■■■ w d
. /1 t/ . . .1n-. ■ ine dice.ate ;o vie la ..• .S!- ! ■ ■ ■ ■ ‘ c
A • • ' ? -|V-A ■*" i - >>pi f 1 .-•> y ■ a* -L ,_> a w .1. a. a A.. . i w.L th A ' iC .. ; . . r. . -

a sobers' ' ir . _ - •
- l i - . ; ■a3.yi.aciielidi: : \' •

* V  ̂ -, ., *1 / • • '- - . - :

,■ ' r •. ", ' : ■ • •• 5:rA,.;y end . A erie  Aj. ;. i Ab a a , -
5-art a • ity  3d ' ton.; per a r  n r .

■V' eoot out . d d  C  •
a or.e • . ■ rlvc-s imp ore. ition a! :

Acetyl Acc tone
uetUyi lac butyl Aenon e ( p a m  j
Guanidine i3.it rate

A ll otho :: v nateré eia are o f  inai parous or ;. .

easily  ,,7 r ! ab le .

daw M aterials

Msaqe 
P e r  Kr;

K.i

t r i c e

o

. !'■ ;. „ .d

l o  t : IV 3

Bulk
D niy

i o r
í̂  d - / ' ‘ (.

In s o r te l i  :

l io th y l I  sob byl Ketone 1 . O i l 1 . c’2 • • 15.; .)

A c e t y l  Acc i; ne 0 .327 0.07 # '3 1V«i - J
G uan id ine Mi i r a t e 0.97,7 i . 30 « ! -) 1 9 12.00

t
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( CuXohadimlciin-.:)

ndigeaouc :
Acetanilide 1.4S2 . • > • •
iieenyl L o o - y l Ke.one 0.303 •

ACC* tiC Ac id 1.4.1 <*» •
Caustic Coda 3.636 ■.11
Ghlor osal;.i';o :Lc Acid 3.676 :.15 «
0‘til 'r1

— a.- 'J ’ ' 3 -

r.
- > '

Convert on Cocc

-a. j ■ ■;
, S? .ri;d • . i ' !_■ ' ■d

1 •
• '

.' d r ie s . ; ■ ■ ; :5..‘aa. rs
• •
• ‘

(_• • r >r .2 *;i ' ̂ 7 •i . ,

•

) 1.. . > v-1 . •my Cost • •

, Data case :
i ■ ¡rorta.l a. ermediatos -  average CI? uric.; * \

actual ..• I : Ct I t.k 1 '

I udiyeno r; i.ateria ls -  average ’ . i -02  ̂' :r.

( 1 <\v*i r> I i - •*•» a />»•.*• *» ... L
Comparat Lae costs are :
Cl? price i lporteu bulk drug : 6 0.00
Local U n u f icturing Cost :

Ilanufact .-ri i,y cost is  high.

6.00

!

•*
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Sulphadimldine (Formulation)

Cost Break-up :

Dosage 
Strength 
Pack Size

Tablets
500 mg. per tablet
Box of 50 strips of 10 tablets each

Item Cost per pack in US$ As percentage of total cost

Based on 
local 
cost of 
manufac
ture of 
bulk drug

Based on 
GIF price 
of bulk
drug

Based on 
local cost 
of manufac
ture of 
bulk drug

Based on 
CIF price 
o f bulk
drug

1 2 3 4 5

Sulphadimidine 4.45 2.21 70 34
Other Raw Materials 0.04 0.04 1 1
Conversion Cost* 0.34 0.34 5 8

Packing Cost* 0.14 0.14 2 3
Packaging Material 
Cost

1.35 1.35 22 34

Ex-factory Cost 6.32 4.08 100 100

* Includes direct wages, utilities, depreciation,
maintenance? and overheads*



SULPHAGUANIDIN£ (bulk drug rind intermediate) 
ex-dicyanadianide__________

A. Price :
International GIF price of Bulk Drug S 4.50/kg 
July, 1982.

B. Process :
Acetanilide is reacted with Chlorosulphuric Acid 
to obtain Acetyl Sulphachloride which, on amidation 
and hydrolysis gives Sulphanilamide; which is hydro
lysed with Dioyanadianide to obtain Galphaguanidi.rr >0

C. Technology s

Process technology and chemical yields fairly good. 
Scale of prcaustion 300 MT/per year.

D. Manufacturing dost Bulk Drug :
Intermediate Dicyanadinide is imported. All o .her 
raw materials are of indigenous origin. All raw 
materials are easily available.

Raw Materials
Require
ments per 
kg of bulk 
drug

Price 
per kg

Cost 
per kg.

Percentage 
total mate
rial

kg 1 $ %

Imported
1. Dicyanadimide 1.12 0.80 0.90 10

Indigenous
2. Acetanilide 2.04 2.45 5.00 59
7.J • Others - - 2.54 31

(a) Total raw materials 8.44 100



(Sulphaguanidine)

1. Utilities
2. Salaries & Wages
3. Depreciation
4. Maintenance & Repairs
5# Overheads

(b) Total conversion cost

Total Bulk Drug Cost (a + b)

0.77
0.35 
0. <5 
0.31 
1.14 
2.72

11.16

E. Data Basis:
Imported intermediate;

Indigenous materials ;

F. Conclusion ;
Comparative costs are
CIF price of imported bulk 
Local manufacturing cost

Average CIF price 
(duty excluded) actual 
importation 1981/82
Average prices 1981-82

drug : $ 4.50/kgr
: $ 11.16/kg

High local cost of Acetanilide and other local raw 
materials makes local manufacture highly non-viable.

vm/dcdi/82





T

/2TRACYCLIKB HCI. :

A. Price :
The International CI F price (import ity a::cl • hri) is
o 27.6 per k£ 1981-02. Tais prier i.:. basid s  : :■■•• ■■•’ri 
imoorts.

8. Process :
Tetracycline is manufactured by fermentation o f  a c  r r e  

fully optimised nutrient medium v/i-sh a s e l e c t e d  s i r ’ in 

of 3. V i r id i  facines.
Tetracycline Hydrochloride is recovered fro:., sai f-r- 
monte J ::Vriiu;. bv extraction and puri fi cation.

Technology
Technology :1. concerned v/ith op tin U' : si on of t..j Par'
merited me Î.iu;.i and selecti on of stni ns of she micro-
organ! era, '■o -h of vhich can con tins. is? to i:cr :l
antibic tic ./ •• -*-dio «
Cost of t.. 'ini shad Bulk Drug are ;l..jQ .j J. L̂’_. .. .. j 'J CO
To risen t : •’ vo 'ume and torn .1 plant c \<Lrealty.

Ilnnuf xo t‘ ;r.. jg Cost Bulk, drug :
Rav/ mntcri >.is are indigenously avail•a ble .

Cost Per
Kg of Tf

1 • iuV.7 rises.■rials 24.36
2. Uuiliii s O 12.17
3. Salarie and ./ages 1.30
4. Degree' a t Lon 0.80
3. Maintes .see 2.50
6. Ovorhoa c 2.C3

Total Conversion Cost .19.82
Total Bui,; sung 44.18



(Tetracycline lisi)

F. Conclusion 
Internatio ; 1 GIF price imported Lul
Locai manul cturing cost :
The hiyhor ’local cost of manufacture
fron a shorcfall of fermentation toe
optional i ■ 
saure ed rau

onenter plant size* Ti 
materials may also bo a

Por su eh a-i operation to be econo.ui:
pi jrecti or: ay be essential*

k

vm/dcdi-82



Tetracycline Hydrochloride (Formulation)

Cost Break-up :

Dosage 
.‘Strength 
Pack Size

Capsule
250 mg. per Capsule
Box of 10 strips of 10 Capsules each

Iter. Cost per pack in US$ As percentage of total cos

Based on 
local 
cost of 
manufac
ture of 
bulk drug

Based on 
CIF price 
of bulk 
drug

Based on 
local cost 
of manufac
ture of 
bulk arug

Based on 
CIF price 
of bulk 
drug

1 2 3 4 5

Tetracycline Hcl. 1.22 0.76 57 46
Other Raw Materials 0.3 0.3 14 18
Conversion Cost* 0.21 0.21 10 12
Packing Cost* 0.05 0.05 2 3
Packaging Material 
Cost

0.35 0.35 17 21

Ex-factory Cost 2.13 1.67 100 100

* Includes direct wages, 
and depreciation.

utilities, maintenance
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DIETHYL CA.iB.ii :a z in e CITRATE :

A. Price :
International Cl? price of bulk Drag M 19.05 par 
import in; omitted, rri'ce bas Ci 1 ! ( : aG k.:. L 0! : J a

B. Process :
Methyl Hip. rasine is reacted ’. a  A : Methyl 1 Ms
Chloride i:; the presence of a bas :;o M.-rm . M •. .-* - y  -

Carbarnssir : base; subsequently . .v r t  . . 1  i s  :.c •

nitrate a..'..t.

C. Technolo, y ;

Believed ¡ r be competitive.

j , . .anufact i  ri. a.p Cost Bulk -rug :

Rax/ Materials

All ore .• t ..-Methyl Piperazine* are • <)C a l . 1 ■

ov -... i ;. l le.

Require- Price Cost p-.r . sc. . t ./ meats per per Kg Kg El ... r ’

Kg sP

1 . r-Methyl
Miperazl *.o 0.32 1 2 .7 / 3.96 /. /,

' - • ether Ha:aria! z • o On
a. Total Mat;:v'.Lais 9 c 01 100

Conversion Costs

1 . Utilities 0.26
2. salaries and Wages 0.32
3. Depreciation 0.23
4. Maintenance 0.45
5. Overhead 1 . 0 6

b. Total CoiiV .rsion Cost 2.32
To Mai walk Drug " i * 3 3

b
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E. Data Basis :
For U-Metiiyl Piperazine average imported coat 1901-82, 
excluding import duty. All other materials are indi
genous and are included at average 1981-82 prices.

F. Conclusion :
International CIF price Bulk Ding : $ 19.65/kg.
Local manufacturing cost $ 11,33/kg.

The international price of bulk drug is high.

(Diethyl Carbanazine Citrate)

*

vm/ddci-62
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Diethyl Carbamazine Citrate (Formulation)

Cost Break-up :

DosageStrength
Tablets
50 rag. per tablel

Pack Size : Box of 10 strips of 10 tablets eacn

Item Cost per pack in U3$ As percentage of total cost

Based on 
local 
cost of 
manufac
ture of 
bulk drug

Based on 
CIF price 
of bulk
drug

Based on 
local cost 
of manufac
ture of 
bulk drug

Based on CIF price 
of bulk 
drug

1 2 3 4 5

Diethyl Carbamazine 
Citrate

0.059 0.10 20 29

Other Raw Materials 0.012 0.012 4 3
Conversion Cost* 0.03 0.C5 10 10
Packing Cost* 0.10 0.10 33 29
Packaging Materials 
Cost

0.10 0.10 33 29

Ex-factory Cost 0.30 0.34 100 100

* Includes direct wages, utilities, depreciation, 
maintenance and overheads.



I'APSONE :

Price :
International CIE price of Sulk Drug on the basis cl i : :-or: 
in 1981-32 (i.noort duty not included) : u;, A 2 .2vis. .

P . process :
Monochlorobenzena is convert ed to Eich’ ::ro iiph • r h-
one, which with .‘¿nmonia in the prescnc- :f a c .rn'yrt 
generates Di .xni.ie diohenyl Sulphone.

’ • 0 -chnoiogy :
Process and chemical ycilda usee in thi: cost . tu s -t  
competitive.

• O^s4- of :'nru fact', ire :
Cost study is ha ;ed on nroducti.cn cf 25 VT per year nr: ' 
data of 193! -3"'.
/•.11 rev; r,atari.:'' • are indig ne ius and usily aval ' 
oxcent the cat 1 m;t which i. imported.

Rav; Mat erials

Usage per 
icg/nroduct

Pri.ce ser 
kg.

rcst per 
i e/orod.

: ■ r ■' ;r i :' 
f f  :! r:-\-;t:
( ;f. »- r- ; ;. i .

Kg US t us A -

Catalyst 0.0252 8.4 0.21 C

Monochioro 1.7600 0.8 1.43 '3
benzene
Othor materials - - - 2.70 (;
Tota1 matorin 1r 4.34 1 so



(Dapsone)

Conversion Costs

1. Utilities '’.IS
2. salaries 2nd Wages o. ;g
2 . T oereciat i>"-r l  . p 2
4. Maintcnan:o 0 .5 ;
5 . Overheads " . a
b. Total Conversion Costs v_7 .

Total Cor : Manufacture (a+b) 1 :

-'4>

F■ Data Basis :
Apart from the imported catalyst ( a . ::. r ito:.: 
other raw materials are costed at av-:ra0• 1911- 
local taxes excluded.

attractive in comparison to the GIF t rice of imr 
Major raw material Mono Chloro Benzene is manuf 
locally and available at appropriate orice. *

F. Conclusion :

*

vn/dedi



Parsone (Formulation)

Cost Break-up :

Dosage Strength 
Pack Size

Tablets
25 mg. per tablet 
1000 tablets in a tin

It !3: Cost per p:tok in US$ pOr* CGI ioti O of total cos'

Based on 
local 
cost of 
manufac
ture of 
bulk drug

Based on 
CIF price 
of bulk
drug

Based on 
local coot 
of manufac
ture of 
bulk drag

Based on 
Clr price 
of bulk
drug

A 2 3 4 5

Dapsone 0.066 0.14 14 26
Other Raw Materials 0.02 0.02 4 4
Conversion Cost* 0.21 0.21 45 39
Packing Cost* 0.08 0.08 17 15
Packaging Material 
Cost

0.09 0.09 20 16

Ex-factory Cost 0.465 0.54 100 100

* Includes direct wages, utilities, depreciation,
maintenance and overheads.



CHLOROQUINE PHOSPHATE

A. Price :
CIF price of Bulk Drug based on avenre /
cost of import .tions 1981-82 $ 23/kg

B« Process :
Metachloroaniline is reacted with Diethyl 
Ethoxy Metlylene Malonate and further re_c- 
ted with Phosphorous Oxychloride to prcauce 
A.7 Dichloro quinoline. Che latter is con
densed with Novaldimine in the preset: ce o c 
molten Phenol. Further reaction wits Phos
phoric Acid produces Chloroquine Pho hate.

0. Technology r-nd Plant Capacity :
Technology believed to be competitive. Cost 
calculations based on commercial scale produc
tion.

J), Cost of Bulk Drug j
This cost study assumes importation o:' Diethyl 
Ethoxy Metlylene Malonate and Novaldiamine; 
both of which are freely available. >J1 other 
raw materiels are from indigenous sources.

Raw Materials
Usage per Price Cost per Percentage
kg Bulk per kg kg Bulk ci cotai
Drug Drug materials

kg $ $ %

1. Diethyl Ethoxy 0.74 10.33 7.64 31Metlylene
Malonate

2. 'Jovaldiamine 0.42 13.78 5.63 27
3. Other materials. « . . . « . . . 10.47 A 2

(a) Total
Materials

24.74 1C0



(Chloroquine Phosphate)
-46-

Conversion Costs

1. Utilities 3.26
2. Salaries & Wages 1.45
3. Depreciation 0.85
4. Maintenance 0.98
5. Overheads 5.13

(b) Total Conversion Cost 11.67

Total Bulk Drug (a+b) 36.41

E. Data Basis :
Imported Raw Materials :

Indigenous Materials:

F. Conclusion :
Comparative costs are :- 
CIF price imported Bulk Drug $ 28/kg
Local manufacturing cost $ 36,41/kg

The cost of imported intermediates which account for 
58# of the total raw material is high. Suitable re
duction in price of imported intermediates can make 
local manufacture more viable.

Average CIF price 
(duty exclude!) 
actual import ation 
1981-82

Average prices 1931-82



(Chloroquine Phosphate; ex-dtethyl ethoxy Methylene 
Malonate and Novaldiamine

Calculation of desirable prices of 
EM IE end Novaldiamine _____

I Z &

1. CIF price of Chlroquine Phosphate 28.00
2. Conversion cost incurred per kg of 

production 11.67
3. Residual value of materials 

(1 minus 2) 16.33
4. Diethyl Ethoxy Methylene Malonate (EM>iE)

(a) Valua assigned (31% of $ 16.33) 5.06
(b) Usage kg per kg of Bulk Drug 0.74
(c) Desirable CIF price (a * b)• 6.83
(d) Actual CIF price 10.33

5. Novaldiamine
(a) Value assigned (27% of $ 16.33) 4„41
(b) Usage kr per kg of Bulk Drug 0.42
(c) Desirable CIF price (a b)•

o!I>eo

(d) Actual CIF price 15.78f

*

vm/dcdi/82
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Chloroquin Phosphate (Formulation)

Cost Break-up :

Dosage : Tablets
Strength : 250 mg. per tablet
Pack Size : Box of 10 strips of 10 tablets each

Item Cost per pack in US$ As percentage of total cost

i

Based on 
local 
cost of 
manufac
ture of 
bulk drug

Based on 
CIF price 
of bulk 
drug

Based on 
local cost 
of manufac
ture of 
bulk drug

Based on 
CIF price 
of bulk
drug

1 2 3 4 5

Chloroquin Phosphate 1*00 0.77 84 80
Other Raw Materials 0.01 0.01 1 1
Conversion Cost* 0.05 0.05 4 5
Packing Cost* 0.05 0.05 4 5
Packaging Material 
Cost

0.08 0*08 7 9

Ex-factory Cost 1.19 0.96 100 100

* Includes direct wages, utilities, 
maintenance and overheads.

depreciation,



ETHAMBUTOL : ex-d2 Aminobutanol

A. Price :
International GIF price of bulk dru~ Q, 55 to £ 58/kg, 
1981/82; import duty excluded. Based on importation 
data.

B. Process :
d-2 Aminobutanol is reacted with Et-.ylene Bichloride 
in the presence of Caustic Soda, then converted to 
Hydrochloride salt.

C. Technology :
Process tec'unology and chemical yields con ,e titive. 
Scale of production 30 M'T/per year.

D. Manufacturing Cost Bulk Drug :
Intermediate d-2 Aminobutanol is imported.
All other raw materials are of indigenous origin. 
Sources ox d-2 Aminobutanol are restricted.

Raw Materials

Require- Price Cost Percentments per per per totalkg. F.P. kg. kg. material

kg. $ %

1. d-2 Amino- 
butanol

0.86 50 43.00 69

2. Isopropanol 2.A 1.56 3.75 7
3. Other mate

rials
mm  mm — 1.73 4

Total
Materials 48.53 100
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(Ethambutol)

Conversion Costs

1. Utilities 1 .oi
2. Salaries <•< Wages 0 . 86
3. Déprécia cion ■9.50
4. Repairs & Maintenance 0.78
5. Overheads 2.32
6. Total Conversion Cost 0.42
7. Total bulk drug 54.95

E. Data Basis :
Imported intermediate Average c.i.f. ori co

eluded) actual impor
Indigenous materials Average prie 

excluded.
, loca

F. Conclusion :
Comparative4 Costs are :
CIF price imported bulk urug .. $ o ! L.0 '.r1

Manufacturing cost ,“S• • 1.95
Local manufacturing is competitive even .■■non Li 
is imported. This is because current CIO prie: 
drug are iiigh; having risen from $ 40 to 5 55 i 
2 to 3 years.
Local manufacture can be even cheaper if costs 
intermediate d2-Aminobutanol {8 9 %  of Raw interi 
were to be lowered. *

(duty cuc
ia ¿ion 1931/82

termediate 
s of bulk 
n Lie last

of imported 
als Costs)

*



2THAM3UT0L ex-d2 Amir obuta..

Calculation of desirable price of 
_______ D2 Aminobutanol

1. CIF Price of Ethambutcl
2. Conversion cost incurred per kg 

of production
3. Value assignable to all other raw materials ( 1 minus 2 )
4. Value assignable to Dl-nnirobu- 

tanol (PQio of C 91.58;
5. Consumption of D2-Aminobutanol 

in kgs. O'er kg of production
6. Desirable price of 02-Aninobutancl
7. Actual price of D2-Aminobutanol

*

vm/ddci-82
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Ethambutol Hvdrocliloride (Formulation)

Cost Break-up :

Dosage 
Strength 
Pack Size

Tablets
400 mg. per tablet
Box of 10 strips of 10 tablets each

Item Cost per pack in US$ As percentage of total cost

Based on 
local 
cost of 
manufac
ture of 
bulk drug

Based on 
CIF price 
of bulk 
drug

Based on 
local cost 
of manufac
ture of 
bulk dr

Based on 
CIF price 
of bulk 
drug

1 2 3 4 5

Ethambutol Hcl. 2.39 2.56 85 86

Other Raw Materials 0,01 0.01 0.5 0.5
Conversion Cost* 0.05 0.05 1.5 1.5

Packing Cost* 0.10 0.10 4.0 3

Packaging Material 
Cost

0.27 0.27 9 10

Ex-factory Cost 2.82 2.99 100 100

* Includes direct wages, utilities, depreciation, maintenance and overheads.
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ISONIAZID (INH): (ex-Gamma Picoline)

A. Price :
International CIF price of bulk drug £ 8.0 par kg 
1981/82; based on quotations.

B. Process :
Gamma Picoline is oxidised to Nicotinic Acid, from 
which Isoniazid is produced by reaction with iiydro- 
zine Hydrate.

C. Technology :
Technology on which these cost calculation:, are 
based is believed to be competitive.

P. Manufacturing Cost Bulk Drug :

Raw Materials
Gamma Picoline and Hydrazine Hydrate arc freely 
available internationally.

Usage per Price Cost per Percentage
kg of FP per kg kg of r'F of materials

Kg $ h %

1. Gamma Picoline 1.08 2.50 2.70 37
2. Hydrazine 

Hydrate
0.5448 5.01 2.73 37

3. Other Mate
rials

- — 1.87 • 26

Total Materials 7.30 100

Conversion Costs

â/ÎSiG
Utilities 1.14
Salaries & Wages 0.49
Maintenance 0.26
Depreciation 0.31
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Overheads 1.10
Conversion Cost 5.50
Total Bulk Drug 10.60

E. Data Basis :
Gamma Ficoline CIF price based on imoorts (duty ex
cluded) 1981/82.

Other materials (indigenous) average prices 1981/52.

F. Conclusion :
International CIF price of bulk drug: $ 8.00/kg
Cost of local manufacture: $10.60/kg

The higher cost of local manufacture is in pure due 
to the fact that the international CIF price of Gamma 
Picoline is higher than the desirable price an A part
ly because the cost of locally produce,, major raw 
material (Hydrazine Hydrate) is high.
CIF price of Hydrazine Hydrate C 5.52/kg
as reoorted in Chemical Marketing Reporter 
of 16‘.8 '1Q82.

*

v.m/dcdi/02



ISONIAZID ( M O  I (ex-Gax.mn Picoline)

Calculation of desirable price of Intermediate: Gamma Picoline

us

1. C.I.F. price of the drug 8 .0 0

2. Conversion cost incurred in domestic manufacture ex-Gamnia Picolines and other raw mate
rials (a) 3 .3 0

3. Residual value assignable to Gamma Picolines and other raw materials (1 minus 2) 4.70
4. Value out of 3 which can be assigned to Gamma Picoline (37%) (B) 1.74
5. Consumption of Gamma Picolines in kgs. per kg. of INH (4 L 5)

•
1.08

6. Desirable price of Gamma Ficoline 1.61
7. Actual price Gamma Picoline 2.50
8. Desirable price of other raw 

materials \63% ) (B) 2 .9 6

9. Actual price of local raw 
materials 4,60

vm/dcdi'82



Isonlazid (Formulation)

Cost Break-up :
Dosage : TabletStrength : 50 mg. per tablet
Pack Size : 1000 tablets in a tin

Item Cost per pack in US$ As percentage of total CO;

Based on local cost of manufacture of bulk drug

Based on CIF price of bulk drug

Based on local cost of manufacture of bulk drug

Based on CIF price of bulk drug

1 2 3 4 5

Isoniazid 0.38 0.44 53 46
Other Raw Materials 0.03 0.03 3 3
Conversion Cost* 0.3 0.3 27 31
Packing Cost* o;o8 0.08 7 8

Packaging Material Cost 0.11 0.11 10 12

Ex-factory Cost 1.10 0.96 100 100

* Includes direct wages, utilities, depreciation, maintenance and overheads.
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GAMM API COLINE (Intermediate)

A. Price s
International CIF price of the intermediate during 
1981-82 $ 2.50/kg

B. Process s
Acetaldyhide and Anhydrous Ammonia are vaporised, pre
heated, and reacted in the prescence of a catalyst at 
an elevated temperature. Products are condensed, extra
cted with Benzene and stored. Gamma and Alpha Picoline 
are separated from this mixture by distillation ana Gamma 
Picoline is separated by further fractional distillation,

C. Technology :
Process technology and chemical yields competitive.
Cost calculated on a plant capacity of 100 tonnes per 
annum; ex-acetaldyhide which is locally produced.

D. Cost of manufacture :

Raw materials
All raw materials are locally available.

Usage per Price
kg of Gamma per kg 
Picoline

Cost per Percentage 
kg of total mate-
Gamma rial cost
Picoline

1, Acetaldyhide
2, Others

Total materials

(Gamma Picoline) 

Utilities

kg $

3.367 0,48

Conversion Co

$ %

1.61 78
! 0.43 22j

| 2.04 100

ts

0.53
Wages and .'Salaries 0.07 
Repairs & Maintenance 0.14 
Overheads o.Vi
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