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Introcuction :

Thnis paper gsseis to ralys:s i
acsess the costs of procucticn of cortiin zolece
ted bulk drugs, and to eveluzts the nrices nt
which these drugs and taeir Incermeciates =re
incernztionally available; the objeczive b:zi
exniore the areas which offer room or ef’zcting
reduction of costs of drug wonufocture in Zevolop=-

inz countries,

Selection o Drugs

Nine essential oculk “rin s
have been identified by UNIDC [Jor T11s purpote -
cut of a model list of 25 dr:un out oy tne w0,
(T+ie no,1)

The selection of these drugs is in confeoriuy

with t-a criteria 1z2id wown %y the UNILO Prnel

of incusirial bxperts for th: prouuction o uru s
in developing countries, Further, these dru;s
ccrer therapeutic groups of utmost import:nc. ©o
the developing countries, based on the most common
disezszes prevailin: in tnem, and zre the ones nee-
ded by them in large quantities,

UlILO has selected these 9 drugs as priority Tor
tublishing facilities for local product.on,
Th:ze drugs have been in existence :or loa: ind

are not restiricted hy patents,

Sevoral developing countries zre in the process
ol ostzblisnin: or expandir, their petroe-chenichl
industry which will make available mony of the
besic raw materisls required for the n-nufucture

0. 'hnge drugs,
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Ceiale price of the bulk crus is discounted
oy t.e conversion cost incurred actually uy
2 comvarable unit to arrive at the maxiium

value which could be assi n»i to raw mte-

ri~ls, From this residua’ e desir-ble

b2

cost of the intermediate WOrKed out on
the ©eosis of competitive t2-inclicy ~ usa-e
~o! :¢. Where :lore than ore .aterucdlate s
irnvzived, the residual valu hes teon oroor-
tic i on the tasis of its porcent e zorn-

tricution to tecial materizl ccof Incurred oy
the unit astually studied.

of Categery I1 wnere the oyorocch
i o compare the cost of donestic uznuface
tur: with c.isia prices oi bulk druis, tne
irn.ort prices saould be compirable witn, if
not lower than, local costs of manui-cuiure
in :eveloping countries,

it nhas been asserted from this thet the s-ci-

rzo." ~41.fs prices of bulk urugs i irt r-

mediates should be such that :

i, The cost of locally converting imported
irtermediates should be comgarable with
Celefe import prices «f the bulk drugz;

ii, The internestional c.i.{. prices :should
1ot be higner than th. costs o lou-l
nznufacture in comparable units in ie-
veloping countries,

-4

r «ll studies manufacturing coszts nave tuen
catcalated frorm data of units actudly opori=
ting ¢n a commercial scale irn developing coun-
tries, This dzta consists o. al. raw mate-
rial costs and conversion costs,

Factors underlyir: these cost calciilations
are detaited below:




N LINCI IS I T Y

<4
—he N e

S loroguine

SToni

N A
-~ P N S

NG S R,
e oondimid

.

3 8 8 ® 0 8 5 60 ¢ 0 3 68 8 088 a0

L T I N

A

Mater

T v e -

:*e/ Gy

-+ .
207T5 L

A O4
vy

ials

R I N U | > AN
Cr2LC Ll 2 e
ANDNRIE) . e - .
PRV AALS U AN e
e S o
cnospante Diy g It
I N
et
T e J_7
7.30
IRy
'_4,./‘.—;.
EIEEN 4-] O
s 1.
. -
* 4 &« s @ * s v . b e o B o w v @ w B 4 BB & e w3 e
N [ B T S D
V) e e 2 Sl QLiuln3

ok

H

consumavl

e 8 6 5 8 0 & 5 8" 89 4 s s

tot~ 1l

costs

or

) " /;/‘

7
Ve
1° .
5./
a PR, Py
A Ve
R

irto

Wrizood

e overiiecads,.

sorcance of raw material wnd
aannuf c-

“

Tla

1 Al -
Jotal
v L w

i he e

e &8 8 6 ¢ n s s 0o

~r
YU

5.7

P i
26,72

15441

10,60

1212
15,14

H

’o,]v_,

48 Lo ® oL

4 € 2 e 8L 0 6% @ e 0 80 B L e @

” 6 00

¢ &

R A R S S R NN
T S

IS SIS QNS S PUPSE
LI ' ’

CYC IS LLOn

oot

LI B BN B e

[

v

i
A

o 68 ¢ 2 8 a8 a8

25,0




7

i. International CIF price: (ecxcluding
import dvties} on which sucplics h.ve
been made or which have actuzliy b.en
gquoted during 1982 have besn trren,

ii. To mane the compariso=n =ccurate, t.e
actually incurred prizes of 12l row
aaterials Lave been ta-<on aftor dis-
counting for local <ir: >t taxeo,

11i.  All rates -t amountis t okKen hnve ooon
verified ac tixe mest ticent o - roe
vailing in developiﬂg “‘unt”‘as.

L. Zonvarslion costs taken over oo (0L Lwe
wng elements <nLy:

2. Ltilities

2. Salaries and Wages

. Maintenance
(‘1“1"d1*; repaios oy Cor hnle

stores,

. Leprecicticn anc

2, Cverheacs
{Include aiministrat_ve an! gt ry
aoverheads, The latter incliulde 2ro-

vision for R&D and

Tuasity

rr -

Methodcl v :

B
CCi.urol)

cnrcach

temprds establishing desiraole or.oces 13 oire
Ui almitations, which arize Iro.. soune 1 Lhe
wooirrlying assumptiions,

., Tdeally, in discounting internz io:1
Lotk draug prices to arrive ot e vy
anterial costs, ithe conversion oouils ol

2o actunl maiaafacturding unit choull be

niet,  Since thece ere not awallarlz, vie
costs of tiie most approximate oper - tio. .

iinve to be taken into account, Taus vioi-

n-l

oo

listortions can be po
‘1 may be noted that taese

-~

ocsible

can be

P B -
@l iicy,n

LWo=uay.

Therz a2r2 ins+tznces where coaversion costs
o dev elopinp count les are higher thon
thohs2 o hhe d'v~loped cour.ries cue 1o

mzxagerial any

vecanolopicsl inefticiencie:
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MANUFACTURTIEG AND PACKING COSCs OF FORMULATIONS

Jased on co23t o

9 2 0 0 00 0 0G00IV VOOV VQOTO S PGOPI IO IV EEOEO P E S0 06860006080 00000 0800C0CEOBONO ¢S 000080086080 0006000000000 0000080800000 000

| Sulk Othear Raw Packing Conversion Packaing
brug daterials liaterials

0 O * P G ONP OO POV OO PO D C OGO OO PO RO E PO S S L GO T IS B U 3O ID OB COOS OO GO GO 60000 PO OO OSSN ONEOEPSIEEOSONOOSSONOSNSESNPRS

i. Aceiyl 3alicylic Acid (aspirin) Tab.
300 mg per tablet in vack of 1500 3owu.
2. Isoniazid Tablets 50 mg per tablet in
a pack of 1000s tin
3« Tetracycline Capsules 250 m7 per cap-
sule in a bhox of 10 by 1035 strip 57 14 17 10 2
4o Sulphadimidine Tabs 500 mg per tablet
in a pack of 50 by 10s strip 70 1 22 5 2
5. Ampicillin Capsules 250 ng pur cop- ]
suwle in a pack of 10s strin 76 7

6., Diethyl Carbamizine Citratec tablats
. N

12

A
W

9 1 1

O

10 27 7

1
Ll
\N

3

Y
O
() |
N

53¢ ;g per tablet in a nacs i s » N

strip S 4L 5 10 23
7. Chloroguine Tablets 250 g ver tablet

in box of 10 by 1C strin a4 1 - L 4

59

. Dapsone Tablets 25 mg per tablet in a
pack of 1000s bottle 14 4 16 b1 15

.« Ethambuteol Tablets 400 m: per tablet
in a nack of 10s strip

vO

105 14

N
]
.

-

K

N S O I Ty
VGG LA mOs




MANUFACTURING AND PACKING uOS;S OF rFORMULATIONS

ased on Clvr price o e pu ry
(Percentazes/itens to Total,

...Q'...‘..I...QQ..0.0....O...O......0.....'000O0.00...‘....O....O'.........O......‘.0...‘.l..........'.....

3 Particulars Bulk Other Riis Paczkaging M Conversion Packing Total
G‘?:.l...n.......‘..l....l......'......?li‘;l?tﬂl...........'...I.‘.Q...Ol’-.".0........0..‘...'......'.O.....‘
1. Acetyl 3alicvclic Acid Tablets 3 1 18 4 14 100
200 mg per tanl2t in a pack of
15CC's bottle
2 74 3 10 5 3 100

. Ampicillin Capsules
558 mg per cansuIe in a pack
H “O.S :)t.s.x.l_

3. Sulphadimidine Tablets 54 1 34 8 3 100
500 mg per Tablet 1in a pack

size of 50x10's strip

4. Tetracycline Capsules L6 18 21 12 3 100
250 mg per capsule in a box

of 10x10" strip

5 Diethyl Carhamazine Citrate '
Tablets 29 3 29 10 29 100
PO ug per tablet 1In a pack
size of 10's strip

o}
L

10 39 15 100

.
On
-‘—\

.. vapsone Tablets
5 mg per toblet in a pack
size 1000'8 bottle

7., Chlorogquin Tablets 80 1 9 5 5 100
250 ng per Tablet in a box

of 10x10's strip

+ Ethambutol Tablets 85 0.5 10 145 3 100 ]

mg per et in 2 pack i

s¢ze Oa 10's st“lp ‘

. Isoniazid Tablets 46 3
‘:ﬂ mm o Tor FermY A §n - C-.';"""

A e s e ames

n " "_"\"‘ tin %

tal

12 31 8 100

vm/acdi/ s
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Anon-- the nine formulations studied cnly taree
can p2 advantageously based on bulk (rujs of
loc: . manufacture, unless the ce.i.f. priczes of

<

intermediates and certzin bulk drugs ire lovered

It 111 be seen from Table 0,5 thet varrin: iwo
for:i:lations, namely (1) D:psone Tablets and

(2) siethyl Carvamazinz Tablots, al. tio otiher
for:zulations studied ir th.: caper e s2asitive
to tulk drug pricing,

erice/Cost Relatives:

Con;arison ol 1-oJ re.z-
tivos of Celefs prices of “ntermedi-tes and
wul . drugs with those of 1:52 (Plecue see [oble 7)
revesls that in 5 cases out of 6, the chanses
are unexplainable, Bulk druv; prices uzve risen
ever. -8 prices of Intermediates have fzll:zz,
Acperontly there is insdequate intern-l corros-
poncance between the two.
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2.

3.

Te

9.

ANNEXURES

Acetyl Salicylic Acid
(includes Salicylic Acid ex-Phenol)

Anpicillin Trihydrate
(includes 6-~APA ex-Pen G)

Sulphadimidine
(iricludes Sulphaguanidine)

Tetracycline
Diethyl Carbeamazine

Dersone

&

Chlcroquine Phosphate
EKambutof,

Iscniazid
(ircludes Gamma Picoline)




ACETYL SAL_C7iZ ACID (ASFIRIN) :

000000600 0000000000800 0000”000000800800000600000s0000ces0v0s000o0

A, Price :
Internation:l CIF price of Bulk D (19£2) : I 3,00/Kg

B. Process :
Phenol ic r::cted with Caustic Soc:s to preduce Sodiun
Phenate, whi:ch is then combinad witihh Carbca Dio:iic
under pressure to form Sodium Sallcrlate,
Salicylic .zid is acetylated witnh ‘fcetic L. oride i
the Acetyl .=licylic Acid s0 form:<i 1is puri”ied by re-
crystallisz tion from Alcohol,
Manufacluria_ costs in this report inave ve n dsvelonad

for Acetvyl .:licylic Acida starting from :
(a) Phenol

(») Salicylic Acid

C. Techmnolosv iad Plant Capacity :

Process teciiniology and chemical yizlds are co wilitive,
Cost calculated or plant capacity ol 1,200 tc.zc o1
annum; both 2x-Phenol and ex-Salycylic Acid,

D, Manufacturinxz Cost Bulk Drug :
All materiils reacily available, Fhenol, Ialicilic
Acid and Acectic Anhydride are producsd in some of o o

more advanceid developins couatries,

Raw llaterials

Usage ler Price Crst oer forcantave

Kg Bulk Per Lz L5 Bulk Sotal

Drug Druz vaterialis
cost

0000000000.00500000000010000..0.00.0.;00.....

Kg W “W /9
0000000000000 000000000 000600000070 00006000006s0e

Phenol 0.7105 1.63 1,16 5

Acetic Anhydride  0,7523 1.25 10715 .
Other hatcrials —- - )e37 1%

a., Totel interi 1s 2,00 L
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(acetvl Salic ic Acidlasohirial)

2.
Je
b,
5.

O

3

5

Conversion Costs

Utilities L eP5
Salariec or . Wazes a
Sepreciati- . .5
Maintenniice SN

Cvernead i

Total Zonveraica Cost .

D T S T
RO Nvn i .

g (a + o) st

e . =
Jota 303l

ALL indi 2x 1s raw ratericls Frice: oL 1.05.- D,

. Y] 4
Zoaclusion
=2aC s 100

s e - e PR
o J.A:_)&_;_ﬂ el 2058l Ire o

e oaaraT oovring cest Ls quits con o ctltive ool

interniticacl CI¥ price for this bulk drug, -

teclnology cnd plant cavecity used ‘n these cust ¢il-

culations,

-




Acetyl 3Salicylic Acid (Forrul:tion)

*e

Cost Break-u

Dosage H Tablet

Strength H 300 mg, per tablet

Pack Size H 1500 tablets in a tin contiiner

Item Cost per pack_in US$  As_percentaze_of total cost
Based on Based on Based on Based on
local CIF price 1local cost CIF price
cost of of bulk of manufac= of bulk
manufac= drug ture of drug
ture of bulk drug
bulk drug

1 2 3 4

Acetyl Salicylic 1,86 1.41 69 63

Acid

Other Raw Materials 0,02 0.02 1 1

Conversion Cost¥* 031 0,31 12 1

Packing Cost#* 0.08 0,06 3 4

Packaging Material 0,42 0,42 15 18

Cost

Ex-factory Cost 2,69 2o 2l 100 100

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




tAcetyl Julicviic Acid
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SALICYLIC

e« ® v 0 s 08w sk

i}

N, Cout

1. Phenol
2. Caustic cnda Lye

. Trocoru: Starting ma

is dissolvad in water onl —ool-~l +4

ium Zalicyiate Hexahylr o oryve=—zio.
then treatol with acid »o - ooes v

tic Acid.

Yiepiid 1o treats LT o
iical grade Talicylic 2oi-,

Process technology vl and oo oo

potitive.

t
D
3
,—I
[o}]
S
o)
g
M
]
§ )
"y
]
b
)
3
-t

Sodium Phenate which i« then carbhonolvsed in

auntoclave to oroduce Sclilun Talicvizte, This

cre based on craducstion o7 7,007 (0 /pa.

material pricez are bazed on voritioed
actuals,

Raw materi«ls are indicensou: ans thed

* Costs

Raw Materials

Usage..per Price per Cost por
kg of sal- K¢ .
icyliec A.

Lg/Procnuct

have been adjusted to excliade local tawecs,

Percent of
Total
Materials

L R N R A I R A A A A A R R I N N A I I I B A )

key Us £ us 2

o/
/0

R R R A R R A A A I I N A N RN

0.8323 1.4C 1.17
0.4276 0.121 0.13

77.5

8.5




(salicylic a-id)

3. Others -—— - 0.21
.Total Materials 1.5

Ccnversion Costs

1. Utilities 0.CH
2. Salaries =nd Wages 0. 0%
3. Denreciation C.7%
4. Cverheals Q.C2%
5. Maintenance 0.C7
b. Total Conversion Cost O, iF
Total Cost of Production (a+b) 1.8¢6

w. Conclusizi: With this scale of rroduction and rocess

technology manufacture of Salicylic Acid

is verv much more cdvantageous than the

incernational CIF rrice.

( CIF rrice »f US # 3.35/%g reported in Chemnical Har<eting

Neporter of August 1982 ).

Kok ok K
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Ampicillin Trihydrate (Formul:cion)

Cost Break=up :

loszre : Cansules

Streagth : 25 mg, per Capsule

Facik Size H 1(; Zapsules in a strip

Item cost_per_pack in US® ‘s percoatige oo totil cost
Jased «n Based on onsad on Basetl on
local CIF price  loczl zosc Cle price
cost of of bulk of menufoc= o bulk
manuiac- drug turs of drug
ture oI tulk drug

pulk drug
..l.#.‘..l..l..l."il'l‘l..lloiﬂol.l‘l'.lill'!l’.'i.‘.-).lO.‘.n..I'I'G..

1 2 3 b 5

I SR BRI I BN Y I N B B B T B R B R B B B B R BN BRI BN YRR R I R B NCCRE BN I Y BRI R T IR Y B A B R T Y RN I IR RN IR Y B I Y B N I Y

irpicillin o o ot 04321 0.29 75 76,
Gther Raw l - o o 0.03 0,03 7 a
Convoesion € 0,02 0,02 3 5
Farking ost* 0,01 0401 2 3
a-inz Matericic 0.04 0,04 12 10

Ex=factory Cost D41 0.39 100 100

* Inciudes 'irect wages, utilities, cepreciation,
mainterance and overheads,
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AUPICILLTID TRIIYDRATE
Lalciaetlion of desirable prices ol " -AZ4 ard
D-alvhe Pyl Glycine (Cl, Hel)
[ -

1. Interasticr L CLF Frice 3ulk Diug
2. Conversion Jost

3e Residual V- ue of Mzteorials

/. SRS
b Asmrnllal
A lded

72.54)
() Usoze X5 per Kg Sull: Drug

iy

(n) Value cociemec (14 o
() ogirs=L: CLF Trice (a+b)

(i) “ctual CIF Price

Se Lipmiy! lycie Chloride iiydrochloric o
(a) Yulue asusigned (1455 of $ 72.34)
(b) Yszgs W o per Kg Bulx Drug

ira:l» CIF Price (asb)

3
(d) Actual O.F Price
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C-APAs

(& fminc Penicillinic Acid) (Intermadiote)

B OO @ OGO T SO L PSS PED LSOO LEODCR PP ELPDPL s EPEOP e e st er e

&1 Price o
CIF prices of n=-iaPA US $§ 74/kg; based cn imports m-de
by major users in 1981-82,

L. LTCCUSS :
Setussiwg renielillin G Sod. {(Zgot I o Tn) s o o
ted Loohenla derradatic s using Fhoo o oarous L -
~lerice el LoV DEmpera ure,

2. Technclo-y zidi Plant Capacity
Commercial nroiuction only recently started., Success
of techrglonyv vet to be proven,

D, Manufsc-ucin: Tost of 0=-AFA ¢
This cost ouwly assumes importation of Penicillin o,
Potassium it Crystals which is said 1o be freely SR

l1aple,

Ail oth:r materials are from indigenouc sources,

Raw Materials

Usage par
kg of bulk

rate per
kg

Potassium
Peniciilin G,
(Ist Cryst:ls)

Butyl Alcobcl

Armoniux
Hydroxide

Chloroform

5e Dimethylaniline

drug

Cost per
kg of
bulk dru;;

Percentog e
of total
material
cost

LA B BN BN BE BN BN BE AR BE R R SN B B BX 2R IR AN BN BN B BN BN AN BN RN BN AN BE I BN B Y Y B I IR S S Y

kg

$

Us §

%

LI BB Y B N SN I R A A I NI I Y B I B B B Y I A B B R R B N R I S SR NN Y

2,40 BU

2,727 xg
2.226 kg

3,208 kg
1,613 kg

22,00

139
0.1

1. 16
2459

52,80

377
0.24

3,72
4,15

74




H=APA

E. Dimethylchlorosiline (C,802 kg .99 2,40 3,50
7. Pnosphorou.,; “enta= 1.235 kg 7,86 2 54 £, 50

chloride

(a) Total m2-erials ToOT G0U.0U

Conversion -3%53
1, Utilitios 1 a5
2o Sularies & Wages 1,58
3. DMzinten zice & Repairs 1e.2C
L, OQOverhe: s Loy 4o
%, Depreciation Gy 383
(b) Zotal Tonversion Cest 13,75
“otal cost of S=APA (a2 + b) Sl
2. Lata Bsois @

Inported raw materials: Averaze CIF pricz (duuy excluded)

Inaizencus raw materialss Avey-se prices 1381-07

Fe Conclusion :
Comparative costs are i=
CIF price o’ imported ©-APA 3 $ 76.CO/k
Manufacturing Cost @ £ 84,42/ Kk
3lignt reduction in Penicillin G. Sodium (Ist Crvoisls)

CIF price and stabilisation of production woul. reader
local mrnuacture viable,

vinfdedi/62




=
SeAmine Penizillinic Acid: Foniciliia

ation of cesirable price of Folassiun
in Ge IsT Crystads

P I I I I I IR A B R A A A A B A B S N I N I A A A N A

e
oA
£0.25
L
b

! (SR

Liie g O
S
Ze

(c) Decirsuie C.I.F. price (a 2 ) 123, 58

(d)  Aci-il CJ.ILF, Price 22,00
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Sulphadimidine (Formulation)

Cost Break=up

Dosage H Tablets
Strength : 500 mg. per tablet
Pzck Size 2 Rox of 50 strips of 10 tablets eacn
Iten Cost_per pack_in US$_ As percentzge of total cost
Based on Based on Based on Based on
local CIF price local cost CIF price
cost of of bulk of manufzc~  of bulk
manuface drug ture of arug
ture of bulk drug
bulk drug
1 | 2 3 b 5
Sulphadimidine 4,45 2,21 70 54
Other Raw Materials 0,04 0,04 1 1
Conversion Cost* 0.34 0.34 5 8
Packing Cost* 0.1 O.14 2 3
Packaging Material 1435 1435 22 34
Cost
Ex-‘actory Cost 6e32 4,08 100 100

# Includes direct wages, utilities, depreciation,
maintenznce and overheads,




35

SULPHAGUANIDINE (bulk druz 2nd intermediote)

ex=dicvanadianide

'R EE N EXE NN B BN N I B AN B A N AN NI BN A I IR I BN B I B BN B B N B B AN AR B RN BN BN BN RN B RC BN B R RN

Co

1o

2e

Price

International CIF price of Bulk Drug $ 4.50/kg
July, 1982.

Process @

Acetanilide is reacted with Chlorosulphuric Acid

to obtain Acetyl Sulphachloride which, on amidation
and hydrolysic gives Sulphanilamide; which is hycro-
lysed with Dicvanadianide to obtain Sulphaguanidin:,

Technology ¢

Process techrology and chemical yiclis fairly good.
Scale of pro:iuction 300 M2/per year.

Manufacturin: Jost 3ulk Drug

Intermediate Licyanadinide is importad, All o:her
raw materials aire of indigenous origin, All raw
materials are easily available.

Raw Materials

Require=- Price Cost Percentage
ments per per Kg per K., total mate-
kg of bulk rial
drug

kg 3 $ %

O 00000608 0000 00 OO OO PP OO O 0NN OO IENE I ONDN SN I

Imported
Dicyanadimide 1,12 0.80 0.90 10

Indigenous
ACEtaflilide 20014 20“‘5 5000 :)9

Others I -- 245 31

(a) Total raw materials 8,44 100



Sulphaguanidine

T
2.
3

5.

E,

Utilities

Salaries & Wages
Depreciation

Maintenance & Repairs
Overheads

(b) Total conversion cost

Total Bulk Crug Cos:t (a + b)

Data Basis:

Imported intermediates

Indigenous materials

Conclusion :
Comparativz costs are g=
CIF price of imported bulk drug

Local manufacturing cost

$/kg

0.77
0435
0415
0.31

.24
2.72

11.16

hverage CIF price
(duty excluded) actual
importation 1581/82

Lvarage prices 1981=82

$ 4.50/1(8'

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

vm/decdi/g2







f TATRAZYCLING HOL ¢

e O 0 @ 08 O 0 B O S OG I G T OO DO OGO N OO 0TSO E e 0SS et e &s0 PSS TSI E eSO EeEPIIOREE

A, Price :
Tiie Interiitional CIF orice (imvort 1ty el -ici) is
5 27.0 ver «r 1981-02, Tnis orice 10 bosoed o ool
imoorts.,

e £IOCCSS
Tetracycline is manufactured by fermentat. o1 ol o ¢
fully optiniced nutrient medium with . sel .ot i oiroin
of 3, Viridi acines.

fetracycliine Hydrochlorice is racoversd Ira. Jar Ter-

monte ] me:iivi. by extraction and »ulsllicatici,

Tecrnolosy L. concerned with optiaicrcion I =0 Tor-

mented meliwy and selection of striing of Cho loro-

orz:nicn, o .n of hich can contris te to Tnereoo

antibicilc -lo1ds,

cost of t... ‘inighzd bulil Drug ars 150 soanio vz ©o
i

Jermrent o votumz and tou 1 plant crhyacity.

Qe nnufactir. o Cost Bulk orug s

Haw waterinis are indigencusily aval.odle,
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Urilicins 12617

Salarie: and Jazes 1,50

Decrect ition 0,80
FHainten ace 250

[oA WO 1 N S S
L]

Ovorhen s 2655

Total Cou-version Cout 19,832

Total ula vrug L4 18




(Tetracyclire

!
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i21)

F. Conclusion :

Internatio . .l CIF price Imported Iuli:

ocal nmra” cturing coct

Tne hisher ‘ocal cost of manufociure probnad

from a shorcfall of fermuntation taciinc

optieal I

sourced ra-:

vm/dedi=02

=

cementer plant size, T ul d

a1 operacion to be economi il

ay be ess:ntial,

saterials may also be = couir

e
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Tetracycline Hydrochloride (ormulation)

e

Cost Break=up

Dosage H Capsule

strength H 250 mg. per Capsule

Pack Size s Box of 10 strips of 10 Capsules e:ch

Tter Cost_per pacic_in US$ ~ As_percentage oI total cost
Based on Based on Ba:zed on Based on
local CIF price loczal cost CIF price
cost of of bulk of mznufac= of bulk
mznuface drug Ture of drug
ture of bulk aruz
bulk drug

1 2 3 4 5

Tetracycline Hcl, 1422 0.75 57 46

Other Raw Materials 0.5 0.3 14 18

Conversion Cost#* 0,21 0,21 10 12

Packing Cost* 0,05 0,05 2 3

Packazinz Material 0635 Je35 17 21

Cost

Ex=-factory Cost 2.13 1.67 100 100

# Includes ‘direct wages, uvtilities, maintenance
and depreciation,
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J1.STHYL CARGACAZING CITRAYE ¢

.‘....................'.............‘...........!Cl.......o..

A,

B,

rrice :
Intermatio al CiF »rice of bulk

imnort ol

onltced,

Frocess;
pethyl i
Cnloride 1 the »rosence of a bo
corodanncin . basey subsequentl:s o
Citrate colt,

Trnchnoln v ¢

Believedl o Le comoetiitive,

coaudaciuriae Cost Busk Lrug ¢

Raw [atesrialsg

trice baso:

razine I1s reacted vi .

21D exen ot -kethyvl Flperazine o2 LoCiil. L

a2viilzile.

Require- Price

meats rer
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Utilities
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Total Couv .irzion Cost

Yol aln J)f'uz

12,57

5446 _E

9405

O+ vt ————

Je01 100

- O O C O
L] L ] *
N\ N

N O

L) L
O E N
[OA N G2 B

Y

w2
e

— N

- o

W
N

r+
o

®9 0006 e



0=

(Diethyl Carbamazine Citrate)

E. Data Basis :
For N-ketiyl Piperazine average imported cost 1981-82,
excluding import duty. All other nmaterials are indi-
genous and are included at averace 1981-82 orices,

F, Conc usion :
International CIF price Bulk Drug :
Local mznufacturing cost

€5

19.65/1;:.
11433/kg.

£

The international price of bulk drur is high,

vm/ddci~£2




Diethyl Carbamazine Citrate (Formul:tion)

Cost Break-up

Dosage H Tablets

Strength s 50 mge. per table:

Pack 3ize : Box of 10 strips of 10 tablets eacn

Item Cost per_pzck in US§  As percentige of total cost
Based on Based on  Bszsed on Based on
local CIF price 1local cost CIf price
cost of of bulk of manuf-c=~ o1 bulk
manufac= drug ture of drug
ture of bulk drug
bulk drug

1 2 3 4 5

......'0....‘......'Ol.'.'..'.......'I.......l.....'60...‘...0....0!...00

Diethyl Carbamzzine 0,059 0,10 20 29
Citrate

Otner Raw Materials 0,012 0,012 4 3
Conversion Cost#* 0,03 0.C 10 10
Packine Cost#® 0.10 0,10 33 29
Packaging Materials 0,10 0,10 33 29
Cost

Ex-factory Cost 0,30 0,34 100 100

* Includes direct wages, utilities, depreciation,
mainten:nce and overheads,




e

International CI® price of fulk Drug c:n the basic ol :vor-.
o (

i
in 1981-82 (irport duty not included) : U. 4 2 o /»

St

e XrOCess :

Faadd

Monochlorobenzan» is converted to Tichi:roiinh =y le 0 ono
one, which with .wnmonia in the rresenc ¥ a o 4ol wcs

generates Di oaniae diohenyl Sulrhone.

. Z>:chnology :
rrocess and chemical yeilds uvsed in thic cant oo -

commaotitive.,

@]
D
r
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Coct study ic beased on producticn c¢f 25 T por yo-r on’

1Y rew rotoricnt s are indigeoneous and icily oavail oo

cxcent the ot 7ot vhich 10 i-gported.

Usage per Price yer <“cst per  orooalb oo
ikg/mroduct g, ba/srod, ot 0] oot

LA A A AR AN BN Y AN IR IR AN AR B B BN R R R R A A I R A 2 I N N R N R R R

kg s 7 us 72

L L A I R N N I A A I R I R R R R R N N ]

©. Catalyst 0.0252 8.4 0.21 5

. Monochlorn 1.7600 0.€& 1.43 =
benzene

©. Othrr materials - - - 2.70 oo

i. Total material- 4,34 150




(Papsone)

Conversion Coets

1. Utilitiec "L15
2. suleries and Wages DI
1. Torrecisticmn .62
. laintenano .54

5. Cverhead: cLED

oy
3

otzl Convorsisn Costs 7.7

Total Cor: -7 “anufacture (a+b) 107

Data Basis :
Anart from th~ imported cata.yst ( a . “:.or iter.
other raw me=<rials are costed at avoraz 1901, 5 e

ocal taxes -sxoluded.

Conclusion
Local manufacturing costs ( 5 12.12/1¢. ) mrc v
attractive ia ~cmrarizon to the CIF rrize of imr o+

Major raw man-rial Mcno Chloro Benz<ne is manuf.-otiire

tocally and '~ zvailable at «pproprizte vrice.

v/dcdi
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Dapsone ‘Formulation!

Cost Break=up

Don~ge S Tablets

trength s 25 mg, per tablet

Pack Size : 100C tablets in a tin

Iten Cost_per pi:k_in US® /s percenta z ol total cost
Based on Based on tased on Basud on
lozal CIF price 1loczl cost Cle price
cost of of bulk ¢f maznufac=- of bulk
manuface drug turz of drug
ture of tulx druos

bulk drug

..............Il...0............C.........l.......l.ll.'lll.i..'l.....‘

1 2 3 4 5

0 0 20 6000002 8 O O PO F PO OO LB OO OOPD IO P IO LD OO BN ST eSS SIEOONNSIEE SO ODS

Dzpsone 0,066 0014 14 26
Other Raw Materials 0,02 0.02 4 4
Coaversion Cost* 0.21 0.21 45 39
Pzsking Cost* 0,08 0,08 17 15
fackaging Material 0,09 0,09 20 16
08%

Ex-factory Cost 0,465 0.54 100 100

* Includes direct wages, utilities, depreciation,
maintenance and overhezds,
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CHLORCIUINE PHOSFHATE
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Ao Price ¢

CIF price of Bulk Drug based on aver: e
cost of import .tions 1981-82 3 23/xz

Eo Process

Metachloroaniline is reacted with Diotiyl

Ethoxy Metlylene Malonate and further re_.-
ted with Fhosphorous Oxycnloride to p:cuuze
4,7 Dichloro quinoline, The latter i:c con-
densed with Novaldimine in the presc:zr:e of
molten Phenol, Further reaction wit: rhos-
phoric Acid produces Chlorocuine Pho ;i hate,

e Technolory ~nd Plant Capacity ¢

Tectnology bellieved to be competitive, Coct
calculstions based on commercial scale nraoduc-
ticn,

e Cost of Bulk JOrug ¢

Tais cost study assumes importation o: Diethyl
Ethoxy Metlylene Malonate and Novaldismine;
both of whica are freely available, #ll other
raw materi:ls are from indigenous sources,

Raw Materials

Usage per Price Cost per Fercentaye
kg Bulk per kg k5 Bulk ci total
Drug Drug materialsg
kg $ 3 %

G OO0 OO OO O T SO OB GO OIONO PSP OIN PSS SS NS e el

1. Diethyl Zthoxy 0.74 10,33 7.64 31
Metlylene
Jalonete

2. lloveldiamine 0,42 15,78 5.63 27

3, Other matericle - g 10.47 Lo
(a) Totzl 24,74 100

Materials
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(Chloroguine Phosghate}

Conversion Costs

1. Utilities 3.26
2. Salaries & Wages 1.45
3 Depreciation 0.85
4, Maintenence 0.98
5e Overheads 5.13
(b) Total Cecnversion Cost 11,67
Total Bulk Drug (a+b) 36,41
E. Data Basis :
Imported Raw Materials @ Average CIF price

(duty excludei)
actual importation

1981=82
Indigenous lMaterials: Average prices 1931-82
F. Conclusion @
Comparative costs are s=-
CIF price imported Bulk Drug $ 28/kg
Local marufacturing cost $ 36.,41/kg

The cost of imported intermediates which account for
58% of the to%tal raw material is high, Suitable re-
duction in price of imported intermediates can maxe
local narufacture more viable,
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(Crloroguine Phosphzte) ex-diethyl ethoxy Methylene

Matlonate and Novaldiamine

Calculation of desirable prices of
e 1E end Novaldiamine

1e CIF price oI Chlroquine Phosphate 28,00
2e Conversion cocst incurred per kg of
production 11,67
Z, Residuzl vilue of materisls
(1 minus 2} 16,33
L, Diethyl Etiioxy Methylene Malonate (E1ME)
(a) Valu: z2ssigned (31% of $ 16.33) 5.06
(b) Usaze kg per kg of Bulk Drug C. 74
() Desiratle CIF price (a z b) 6.83
(d)  Actunl CIF price 10433

S Novaldiamine

(a) Value assigned (27% of $ 16.33) Lol
(b) Usag> k¢ per kg of Bulk Drug 0.42
(c) Desi~atle CIF price (a f b) 10650
(d) Actun) CIF price 19478
’
*

vm/dcdi/82
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Chloroquin Phosphate (Formulation)

Cost Break=u

Dosage H 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 totel cost
Based on Based on Based on Based on
local CIF price 1local cost CIF price
cost of of bulk of manufac- of bulk
manuface drug ture of drug
ture nf bulk drug
bulk drug

1 2 3 4 5

Chloroquin Phosphate 1,00 0.77 84 30

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 0,08 0,08 7 9

Cost

Ex-factory Cost 1,19 0.96 100 100

* Includes direct wages, utilities, depreciation,
maintenince and overheads.,
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ETHAMBUTOL ex-d2 Aminobutanol
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A,

2,
3

Price :

International CIF price of bulk drus $ 55 to & 53/ks.
1981/82; import duty excluded. Based on i:vort-iion
data.

Process

d-2 Aminobutanol is reacted with Lt..ylene Jichloride
in the presence of Caustic Soda, thcn coavoertc to
Hydrochloride salt,

Lechnology :
Procesc tecimolozy and chemical yiclds con.ziitive,
Scale of production 30 MT,/per year.

Manufacturing Zost Bulk Drug :

Intermediate d-2 Aminoxutancl is inported,
All other raw materials are of indigenous origin,
Sources of 1-2 Aminobutanol are reztricteod,

Raw Materials

Require- Price Cosi Percent
ments per per per total
kgo FoP. kg kg. material
LN ] 10{&5: o0 0..%.0.0 00003050 %
d-2 Amino- 0.86 50 3,00 =9
butanol
Isopropanol 2.4 1.56 3675 7
Other mate- - - 1,73 L
rials
Total

Materials 48,53 100
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(Ethambutol)
Conversion Costs

1. Utilities 10
2. Salaries & Wages 0.66
3. Depreciation 7650
4, Repairs & Maintenance 0.78
5. Overheads 2.932
6. Total Conversion Cost T oh2
7. Total bulk drug 2495

E. Data Basis :

Imported intermediate Averaze c¢.:. . price (duty o~
cluded) actual Lmportzilon 1931/82

Indigenous materials Averace pric:s, locnl tax:s
excluded.

F. Conclusion :
Comparativ: Costs are :

CIF price imported bulk urug .o B oo to o B
Manufacturing cost .o 5,95

Local wmanufacturing is competitive even .ncn intermediate
is imported, This is because current Cl pricoc of bulk
drug are highj having risen from $ 40 to 7 5% in :ae last
2 to 3 years,

Local manufacture can be even cheaper if costs oI imported
intermediate d2-Aminobutanol (89% of Raw iaterinls Costs)
were to be lowered.
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~THAMBUTOL ex=d2 Auirobute. ol

al
)

Calculation of desirable price
D2 Aminobutanol

1. CIF Price of Ethmbutcl

2. Conversion cost incurred per k3
of production

3. Value assigncble to all other
raw materials ( 1 minus 2 )

4, Value assignable to Di-iaicobu-
RGN N ge s \
tanol (9% of & 91,58

5. Consumntion of D2-Amir.ob.atznol
in k:z. ver kg of production

6., Desiravle price of D2-aninobutancl

7. Actual price of D2-Anminobutanol

vm/ddci-62




' Ethambutol Hydrociiloride (Formulation)

Cost Break-u

Dosage H Tablets
Strength s 400 mg, per tablet
Pack Size H Box of 10 strips of 10 tablets each
Iten Cost_per_pack_in US$_  As percentage of total cost
Based on Based on Based on Based on
local CIF price 1local cost CIF price
cost of of bulk of manuface of bulk
manuface drug ture of drug
ture of bulk di
bulk drug
1 2 3 4 5
Ethambutol Hecl, 2.39 2,56 85 eh
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 0.27 0.27 9 10
Cost
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)
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A. Price :

International CIF price of bulk druz 7 8.0 ¢
1981/82; based on quotations.

]

r kg

B. Process :

Gamma Picoline is oxidised to Nicotinic Aciz, from
wnich Isoniazid is produced by reaction with liydro-
zine Hydrate,

C. Technology :

Technology on which these cost calculation: zre
based is believed to be competitive,

D, Manufacturing Cost Bulk Drug :

Raw Materials

Gamma Picoline and Hydrazine Hycrate arc frecly
available internationally,

Usage per Price Cost ser rercentage
kg of FP per kg kg of -F o7 nmaterials

G 2O 0O O 2D POLOOS OV OO S PV OO EPONL PPN INEPIPPEIEEDS

Kg $ & %
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1., Gamma Picoline 1.08 2.50 2,70 37

2., Hydrazine C.5448 5,01 2,73 37
Hydrate

3. Other Mate- - - 1,37 . 26
rials ——
Total iaterials 7650 1C0

Conversion Costs

Utilities 1.14
Salaries & Wages 0,49
Maintenance 0.26
Depreciation 0.51
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Overheads 1

.10
Conversion Cost D e DU
Total Bulk Drug 10,60

E. Data Basis :

Gamma Ficoline CIF price based on imports (duty ex-
cluded)} 1981/82,

Other materials (indigenous) average crices 1941/:32,

F. Conclusicn :
Internztional CIF price of bulk drug: 8 8.00/kg
Cost of local manufacture: $10.60/kg

The higher cost of local manufacture is in purt due
to the fact that the internationzl CIF price of Gamnma
Picolire is higher than the desirable urice ani vart-
ly because the cost of locally produce. ui.jor raw
material (Hydrazine Hydrate) is high,

CIF price of Hydrazine Hydrate $ 3.52/kg

as reported in Chemical Marketing Reporter
of 16,5 982,

V."n/dCdi/ﬁQ
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ISONIAZID (INH)s (ex-Gatma Picoline)
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Calculation of desirable pricc: of Intermediates Gmmma Picoline

Us K

1. Cel.Fs price of the drug 8.00
2e Conversion cost incurred in

domestic manufacture ex-Gamma

Picolines and other raw mate=-

rials (A) 3.30
e Residual value assignable to

Gamma Picolines and other raw

materials (1 minus 2) 4470
4, Value out of 3 which can be

assi§ned to Gamma Picoline

(37%) (B) 1,74
5e Consumption of Gamma Picolines

in kgs. per kg, of INH (4 , 5) 1,08
6. Desirable price of Gamma

Ficoline 1,61
7. Actual price o. Gamma Picoline 2.50
8, Desirable price of other raw

materials %63%) (B) 2.96
9, Actual price of local raw

materials 4,60

ym/dedi-82




Isoniazid ‘Fbrmulation)

Cost Break=up

Doszge : Tablet

Strength s 50 mg., per tablet

Pack Size : 1000 tablets in a tin

Iten Cost _per pack in US$  As percentage of total cost
Based on Based on Based on Based on
local CIF price 1local cost CIF price
cost of of bulk of manuf-ce of bulk
manuface drug ture of drug
ture of bulk drug
bulk drug

1 2 3 4 5

Isoniazid 0.58 O. 4k 53 46

Other Raw Materials 0,03 0,03 3 3

Conversion Cost#* 0.3 0.3 27 31

Packing Cost* 0,08 0,08 7 8

Packaging Material 0.11 0,11 10 12

Cost

Ex=-factory Cost 110 0,96 100 100

# Includes direct wages, utilities, depreciation,
maintenance and overheads,
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GAMMAPICOLINE : (Intermediate)
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A Price s

International CIF price of the intermediate Zduring
1981-82 $ 2.50/kg

B. Process

Acetaldyhide and Anhydrous Ammonia are vzporised, pre=-
heated, and reacted in the prescence of a catalyst at

an elevated temperature, Products are condensed, extra-
cted with Benzene and stored, Gamma a2nd Alph2 Picoline
are separated from this mixture by distillation ana Gamma
Picoline is separated by further fractional distillation,

Ce Technology
Process t2:nnology and chemical yields competitive,

Cost calculated on a plant capacity of 100 tonnes per
annum; ex-icetaldyhide which is locally produced.

D. Cost of manufacture ¢

Raw materials

All raw materials are locally availcble,

Usage per Price Cost par Percentage
kg of Gamma per kg Kg of total mate-
Picoline Gamma rial cost
Picoline
.00.0.0'000.0..000..\pooo-o-cao-oooo.ooo'aooo
kg 8 : $ %
G OO0 0P GO OO 0O OO PP CSIIPIO O OC60 06000 res o000 000000
1, Acetaldyhide 3367 0,48 1,61 78
2o Others - - 0,43 22
Total materials ‘ f 2,04 100

(Gamma Picoline) Conversion Costs

Utilities 053
Wages and 3alaries 0,07
Repairs & Maintenance 0,14
Overher?s 0. 3/




{Semmantosline)
Ovarheads ‘ 0.3
Depreciation 0.0h
Totel Comwversion Cost .12
Total Cost of Froduotien 3.%6
B, Outa aala ¢

Po  Saalusien ®

w/dodd/62







