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INTROCUCTION

In December 1974 a reet ing wan orsanized in New Yors by WMFPY in

order to examine the data s7stem, central nrocurenent, world nroduc!i'n
of contraceptives, ‘he avarlability of rew ma‘arials for contraceptva
production and the pousibrlity of local produciion of contraceptiver in

developing countriee,

The denating Agencicn and the UY organizationg involved in thig
programme dincusmsed the subjec’t presented vy UNFPA and decided “hat
worldwide mtudy would be necesrary ta clasaify ihe varicus points above=
mentioned,

The objectives of the study were divided into four rroups!

le. Data system;
2. ‘Procuremnt;
3. \V¥orld produrtion; and

4. Raw materials for contraceptives and local produection
of contraceptives in develoning countries.

.1e respomsidility for item 4 of the siudy was sssuned ty UNIDO on
the dasis that an interin report should be prepared for the IACC
Meeting in April 1975 and a final report in July 1975,

™e first phase of UNIDO activity on this report started in Fedruary
1975 and continued through April 1975. The aim of this firet phase was
to collect more general information about this subjeot, while the second
phase was designed to concentrate in detail on the findings of the first
Phase, with the addition of more information wherever necessary, and
possidle.

e interim result of the first phase study presented by UNIDO ia
the IACC meeting was:
1. The available information showed RO significant shortage of
rav materials; and

2. There is a corsiderabdle potential in developiag eccuniries for
lecal production of contraceptives. :

In April, the Committee decided to study further in detail and to
lock imte the problems in more depth. For the secomd phase of the study,
the actual situation of raw materials and local productiom ia developing
oountiries were analyzed, and studied in more detail.




It was found Ly ' TDO that contrary to the interim report the raw
Tater:al situation in the world is faced with some difficulties
concernin~ coi® wnd availabiliiy of raw materia) (diosrenin), ani that
loecal -roductien of contraceptives might be justified in developing

countrie.,

The study on raw material and lecal production was organized and
conductea by Nrs. Tcheknavorian, UNIDO staff member reuponaitle for
pharmaceutical and family Planningz programmes within UNTDO. She was
assisted for carrying the first rhase of the project by !r. Awad,
Pharmaceutical Adviserj Mp. Jewers, Steroid Chemist, and Mr. loce,
Organic Chemist,

To verify the {indincs of the second phace, a programme of
Visits 1o various couniries was carried out by Mrs. Tcheknavorian
assisted partly by Fr, Kéremy, Production Expert. The final report
was analyzed and finalized at UNTDO headquarters with the assintance
of Mr. Kékesy, i'r. Noe, wh- carriod out the research work and presen~
tation ~f technical data for the study.

s A A1 < L <t i
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1. PRaw raterials fcp o1 contracart (ves

The factc obtained u:rine the .leval survey showed that dioceenin
is the most important raw material for hormone rroduction todaye The
reagons are its cuitability, i.e., chomical etructure, the well=ievelorad
technolosy anc correspenaans to there facis, cctanlished indusiries
based on ihe u*iliraticn of uiesenin for Frotvetion. Until recently,
all the other raw material recources, plant end animal, could not connate
with diosgenin, except for stismasterols in the corticosteroid industry.
Rising prices for diosgenin have however chanred this situation.
Furthermore, at present (1‘)75), the world demand for dioagenin is higher
than ite production. Both facts have resulted in other raw maierials,
and poseibilities for total synthesic cbliainings attention for pcasible
industrial application. As one example, solascdin cultivation now arrears
in & new light whilst cholesterol and sitosterol microbiological side-
chain degradations will be competitive if scaled up to plant scale. Other
cheap sources for raw material, such as sarsapogenin however rced further
research work. The existing total synthetic mcthods are now already
competitive and expansion of total synthesis will only depend on availa=
bility of large amount of investment capital for the setting up cf production
facilities. It can be stated that any further price inecrease of diosgenin
in the next few years abovc Us § €0 per kilogram, will result in dicsgenin

losing its leading position as a steroid raw material for contraceptives.
The following technical recommendations can be made:

1. 1Improve the methods of collecting and harvesting of barbasco)

2. Study all aspects of cultivation of dioscorea to avoid the
need for expensive collection from remote areas)

3. Improve the extraction of diosgenin from the plant material Y
application of better methods 0.g. formentation;

4. Study the techno-economic feasibility of the use of solanum in
steroid production taking into congideration the increased
price of diosgenin; ‘

S« Promote further research work on the transformation of cheap
steroid sources such as sarsapogenin which will be welcome in
corticosteroid production and for oral contraceptives.

2. i 0 doms

Special quality rubber latex, specially cured, treated and stabilised
t¢ achieve certain specific quality standards, constitutes the dasic raw
material for condem production.




taly a emall ane <t of the world consumption of latex = <B7 9500 tons
IANTE - g uges ien cordenty most of the latex for condoms coring from
Yalwrsiay the rovt from Indoresia, Indiay China ani more South Arerican

ceniries,

C~ndom and latex rrodiucers both feel eaticfied with regard (o the

f.2.ua3ew of lucex rupnlien for condom productien,

"Ye rrice cof latex, tasically follows tha Tubber price and, there-
fore, fluctiates us orices for such commodities normally do. The rather
Yow share of ray material in production costy, however, makee coniom
rroducers confident that even Sieep increzses in price of latex would

net affect the price of condems very muche.

The twchnology of latex curing, treatinent, stabilization and
cclouring to meet the specifications for condom production, as well as
the methods of esting to meet high standards, conetitute major
problems for developing countries withings to produce condoms, UiIDno is
ready to assist developing countries havins both condom and latex
production in their ecuntry, in adjusting the quality of latex, to the

requirements of coniom production,

Recommendations

Countries havins condom production and availabdle latex which do not
meet the requirements of such production should try to upgrade the quality
of existing latex o be used for local condom production,

3o Locid proiustisn cf gontraceant ;o w Geroy ;

Cne of ihc¢ reas rg for carrying out th. clotal survey wa: the
difficulty +hat might arise in raising erougch funds to cecur: the ruccese
of the growing family planning programres. The present system has until
now teen baced rainly on denaticns from develeped countiriee, notadbly Cug len,
UeSeA. and UK. In future, ctanses will have to be made if ihe s/stem oY
furily vlanning iz nnt to coue into difficuliies. Local produeticn of
conirace:tivee is cne of ithe solutions to overcore the difficuliies
mentioned above, Local produetion not only helrc countries to s: ve
foreigm ¢xchanze in times when farmily planning is po longer eurscried by
donationsg, but local produciion -0y ciiniries more independent from foreim

development and givee further irpetus to indusgrxalinticn.
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It was the tas: of NIDS to exiumine if, and nnac: v oM A oygqceen .
local production can be rarried out. The answanr
local production 1s feasible ir a CLEAR Myect. IPNTL L L )3 ehae e
production, such as tablettine and rackazin~ of opal NEGVE SN LI AR T I
well as production of condoms in duveloning countries can be curcieq e

without insuperable d:f01rsal%icn.

4. Local nroduction of aral contracentives

Durirg the second phuace of the globql turvey speciel attenticn waos
paid by UNIDO to the situation concernlng local production. 7hs Juctie
fication for local production in develoring countries coaid uvs basedi on

available raw materials and facilitiea in the countries:

(a) Those countries having a well estublished pharmaceutical indugtry
‘producing various types of drugs would easily produce oral cone
traceptives (formulating, tabletting, packaging) by adding or
introducing a second ehift to relieve producticn capacity for
such an operation., It was found during the survcy that the
pharmaceutical industries in developing countries mostly do
not use fully the capacity of their tabletting and packaging
machinee.

e major reason why the countries are not preoducing oral contra-
ceptivee ie because they are short of hard eurrency for purchase
of bulk material and secondly because the donating agenciss
supply finished products to thege countries.

Therefore, the establishment of local production in the
developing countries having a well established Fharmaceutical
indusiry cculd be achieved by the donating agencies providing
bulk material to these :ountries instead of finished packed
preducts.

TMis exercise will have an economical impaoct for both develoving

ooumiriee and donating agenciee. As a broad indic'ntion. pacraging
osete are approximately 30 - 40% of productien cost, therefore,

more material could de provided for the same amount of funde by
the donating agenciee which they have difficulties in providing
in view of the imcrease in demand of contraceptivee in developing
oowntries.




(b) Countries havise raw materiala and well ecataviirhed pharea-

Ol wEE S

ceutical industry should be assicted ir ° oo rrauy e
of oral contracentives starting from raw ~ate¢rialn availiabl:

in the covntry,

This exercire will help the developing rcuntries to develon
a rajor ardustr; baced on available raw materinls and avoid
the re-impertat.on of finished goods to the country which is

not economicaliy very desirable,

Such assistarce will rake the developing countries more
independent and, in the future when the UN organizations and
donating amencies are not in a position to respond to the
increase in demard of contraceptives, the existing production
‘wnits in develcuings countries could respond to their needs and
provide the neighbouring rountries the required contraceptives

needed for the family planning programmes.

Based on the above-mentioned facts, the local production of oral :
contraceptives in developins countries could be justified on techno-
economic aspecte in countries that fall into one of the following two groupss

Croup A ~ those developing countries having both the starting materials i

and well established pharmaceutical units and trained :
technicians to carry out chemical-pharmaceutical synthesis. 3

Oroup B - those developing countries having a well decvelnped
pharmaceutical industry, abdle to carry out local tabletting
and packaging from imported or dcnated bulk material.

Bgcomr.cndeztiom

(1) Couriries belonzing to troap A (India, Mexico, (uba) should ernsider |
cearrying out all eteps of orul contraceptive pr iuction from raw
material to the endproduct in their countries. Such s step would
make them more indepenient and would reduce costz for exports end
re=imporis, as it can be already teen in some cases. Those
countries could alsos supply neighbouring countries wi‘h oral
econtraceptives,

(2) ¥any developing coun‘ries belonging t> Group B have sufficier:
tabletting capacity whici is sometires not fully utilize:i and
which could be used for tabletting of oral contraceptives withe
out the need for consideratle extra capital invesimen:. Family planni:
programmes aimed at providing oral contraceptives to the developing
couatries should comsider the utilization of local facilities
for production of contraceptives, as a vay of assisting the




(3)

()

(5)

(6)

()

developin - countries in their ceoncmin developrert in aorcepdancs

With the recommendations at the Rucharest Populaition Cornfarcnee
and Lima Confercnce of UNIDO. It sceung alvisavle, with rerrcct
to the difficulties 1n raisin~ enou~n funde, that the uonaiinu,-
agencies consider providing trose countries with bulk material
for local tatlettin~ and packazing. Since the bulk material ig
muich chearer than the ready racved tableto, this seems a vaiuatle
atep to meet the ricine derand for oral cuntraceptives for familw
planning purpones and will help both donating an~encies and

developing countries.

Developins countries belonqiné to Grup B, but having at
present insufficient capacity to carry out oral contracentive
production, should be asmisted in setting up local production
facilities. To co-ordinate such activitiee, UNIDO is ready to
examine the possibility of carrying out detailed rlant desizn
for local tabletting and packagzing units - which can be set up
after some modification tn particular needs in ditferent
developing countries. The model facilities outlined above will
be offered to the governments of developing countries interested
in family planning and could be set up in those countries under
UNFPA/UNIDO assictance.

A programme of co-operation should be drawm up between developing
countries having a pharmaceutical industry, and donating agencies,
for production according to the demand of thene countries and/or
for surrounding neighbouring countries using donated bulk material,

A programme should be worked out for giving priority to the local
production even in the case of centralized procurement.

The pharmaceutical industry in developing countries producing oral
contraceptives should be assisted in training of personnel, mainten-
anoce of equipment and more rational ways of operation of production.

Since packaging makes up a great part of the production costs of
eral contraceptives, efforts should be made to utilize packazing
material locally available for a cheaper packaging in developing
sountries. Apart from tnat care should be taken that the orsl
emtraceptives donated by the fanily planning organizaticns ahould
be distributed with a different packaging compared with the
commercial brands to avoid formaticn of a "black market".



() Countries in whien local tabletting is not feamible cruld
take into consiieration import of Lulk tablets and doing

lrcal rackaeyy - according o their own "intentiona",

5« Loral yrotaesian of ~omdema

Condem preduction hos actually started in gome developing countries,
€./7ey Korea, Talwan, Iriinesia, Thailand, India, ¥alaysia, Pakistan,
mrstly by affiliates of Jaranese or English croducers, by licence arree=
rents and suoply of eqauipment, It seems that local condom production is

protably feasivle also in rany other developing countries.
The followins recommendationa arc madet

(1) Rubber producing countries and countries with a big market for
eondons - at least 200,000 gross/year - should think of domestic
condom production. UNFPA/UNILO is prepared to give technical assig-
tance to those countries whers necessary and appropriate.

(2) 1t is obvious that Joint ventures between developing countries
and big condom companies will not need assistance in technical
know=how. It is however a matter of fact that .those Joint
ventures during the starting periods have oftenm faced many
difficulties including government regulations, currency pro.blon
and import restrictions. UNFPA/UNIDO could help to overcome such
difficulties and assist in preparing and examining new projects
involving deveioping countries, and companies that rrovide “now-

(8]

how and equipr-nt fop Joint ventures, and projecis sn turn-key

blliB.

(3) The countries where there are existing domestio ccndom ranufac-
turers could receive technical assistance to improve quality
and production, and assistance in marketing in order to upgrade
these oxisting facilities,

(4) Family plannins organizations in developing countries hnvihg a
big demand for condors that are however not willing or
not in a position 4o preluee ecrdoms should at leass
take ir<o ~tnsi-crasien <he rassidbilities for leer-)

testing 2. { 1 1 .- Trote The amoont o f Tergim vl g e




(5)

(6)

saved by imnoris of bulk eondems can be rinr2 iuar 51 Losaues

these final pacxarins stens make up mor. . . L 0 L.
production cort of condoms, FEauipment cont for <hece labour-
intenzive steps are low cumrared %o the eTu:prent for the 2the:
steps of condom production. This could be a very pocd sclution

in countries with a market too nmall for demestic prodvetinn,

Since packaginz makes up a great part of the production cosis
of condoms, effor:s shculd be made to find cheager soluticns
in packaging. Apart from that care should be taken that 4ha
condoms donated by the family pie.nning organizations should Ge
distributed with a different packaging conpared with the
commercial brands to avoid formation of a "black market".

'Donattng agencies currently dbuy condoms in very big quantities,

and mostly not on the basis of long term contracts. This
recults in small companies, especiaily thoese in developing
countries, no. being in a position to obtain orders, anc gome
big companies having difficulties in making capaoities availeble
for such big orders. It is,therefore, proposed that a list Ge
oot up of condom manufacturers from which donating agencies mighs
purchase condoms. Supply contracts should be concluded among
the lisied companies on a long tern basis, 80 that manufacturers
might adapt their production facilities 10 the demands of the
donating agencies. This "pool" ghould be open 10 all companies

that arc willing to co~operate with the donating agencies and
are ready to submit their products to a quality control of an
independent testing laboratory accepted by both governments and
agencies at any time. It must be pointed out that above all,
manufacturers in developing countries should take part in such a
pool. UNIDO could assist shem in improving their quality to meet
the requirements of international standards.
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inrine the SLEVOY,y COVORInes Vidates to developin, courtries, it
becore ouvicus ipat nany devalopins counirics weuld lire to receive
tecinacal accustynce from UL:TLINIBG for sheir famils planmin-
prezoismesy ard thes woull recari .. kind of aseist.ner ir tie spapit
of the ~ecersenint.opa o cte I;Or.lJ Feoulation Conferetice for rechno-
econcmic auvel prment propracme of developing countries which they dbelieva

18 the most effectyve way of realization of a pPorulatirn prosra-me.

¥ollowing these findings, UNIDO 1n Co=operalion with UN:PA, UNICEF
and the donmating seoncies would Le prepared {10 acgist the develcping
coamrries in ecarryines nut feasinility estudies on lecal producticn and
utilizataion of availarle ray raterials ard, furthermore, if a country
has the potent rality and a well estahlished pharmaceutical indurtry to
£3i#t this coun'ry with the prrduction of opal contraceptives or

expansion and improverent of 14s existing facilities,

UNIDO could carry nut detailed regional technical studies leading
10 a prograrme f r co-cperation between UNICEF/donating. agencies and
the government responsible, for production of oral contraceptives.
Furthermore, it could asuist the government in transfer of know-how and
technology, quality control and training of personnel for such production.

UNIDO cowl also arsist countries with production of raw material
from natural rescurces ard tran:fer of technoley and knowenow for

preduction of or:l contraceptives tased on available raw ita‘erial

especially dios,-enir. gnd golanniim

This programme should be integrated with the progzrar: e of L'?IFPA/UNICEF‘
and the donatins acencies for azsiceting ‘he developing ccintries in their
family planning programmes. ()cse co~operation ;s hecex=gary be‘ween +the
UN orzanizations and the donatin- azencies for the realization of a
progriome which ia eccnomically and technically feasible.

In addition, in all pro-renres of production of contrace;-ives in |
developing countries recuzsied by governrmenis op planned by UN crganizations, ;
UN1DO/UNFPA should txzmine the feasibility of such progranmmen, and assist |
in working out the technical rcqiirements and pProviding further scsistance

if required,




ORAL _CONTRLCIHPMIVES = PRODUCTIO! LND oAy RN AR
1. Bormones used in production of crepld coniret o cna

Hormone contriceptives, especially oral contracepiives (the so=selles
*pill") play a doninant role in family rlaming nowadays. It scerms
surprising that it is only about 20 ycars aro that G. Pincus and J. 2oc
showed that alteration of ithe menstrual cycle of women by the adminisir:-
tion of macsive doses of projcsterons could be uses as method of contra=-
ception., Certain progesteronc=like corpounds, callcd progestins, ai once
becaze the objcctive of reccarch of many gteroid chemists such as
P, Colton and C. Djerassi and within a fow years steveral dozen oraliy-

aotive progestins were synthesized and marieted as oral contraccpiives.
1

In the case of nost of the oral centraceptives uced at precent he
hormonce of'the pill simdate pregnancy phyciologically. fThey then
prevent conception, because they act in the same vay as the hormones
maturally formed during pregnancy, and so prevent cvulation.

Most of the active components of the main oral contraceptives
commercially available nowadays belong to the group of steroid hormones,
which can be derived from the structiurc of sterane (cyclopsntanoper—

hydropheranthrene ).

Apart from the groups of estrogens and progestins vhich ars used
in the pill, also the androgenjc hormones and corticosteroids delong to
this group of hormones. Their manufacture is therefore closely related
to that of the hormones used in production of oral contraceptives. Some
fmportant examples of conmercially used hormones are:

1.1. REatrosenss BEstrogene commercially used at present are only




170 ethinyle:iidiol and its J=methslether.

1.2, Prozestini: There ero scveral dozens of progestins

CUTME
cially available, come of the rost inportant ares

1.2.1. Proecgting vith DrCeNAN nlk
L

»leton (Pro:_:nan-progclﬁns)
Chlormanoncincetete (Gesizfortin, lenova, Sequcns)

Hedrcwpro:;e:teronmtatc (Provere, Depo~Provera,

Provest)
J/E: rerg-cuy
. (ﬁ;_}

! -~

Mcgostrolucetate (Volidan)

Caly,
*h
ogon

1.2.2, m’mﬁu&.@www (8 se=procecting)

Norethindroncace iate (h-tnomt-ﬂorlmh. Anovlar,
Borlestrin)
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. Noresthisterone (Primolut-!, Horlutin, Orthonovir, Norlestrir)

--CEcH
Cﬁgﬁ
0

lbretlwnodrcl (Rodilen, Enovid)

-.cqeM

Norgestrel (Ovral, Eugynon)

vdsi.g-cm

Ilcnutmol (Ormtrn. lyndiol, ﬁcmyclin.. Onnu)“

..u“
L

' Werld market prices of some hormones per kg. ares

e ————

b C e e

O 2o -—

Norestisteron ss 2,800
Feresthistercn-acetate 2.800
Norgeatrel 15,000
Mhinodicldiacetate 3.200

Nestranel 1.600




vonacss of ha vwarsative and pgtropens

- ————

Preduction of ithe pill can be divided into ivo main atepss

Syuthesis of the progesting nud astrosena

Production of the pachased pills starting Crom the
bull raterial

The fir.i step reguires drtailed knovwhow and high skilled labour and
experici.ce in siecroid cherminiry, whercas the cecond step does not
significently differ from any other pill produotion.

Therefore it is not curprising that synthescis of the progectina ~nd
estrosens is corried out only in a few countrics, such ag U.S.A., Jermany,
lielland, France, U.K., Hurgary, Japan and Irdia., whoreas tablettinrg and
packagin: facilitics exist wll over ihe world, even in many dovecloping

countrics, .

Production of the progestins can eithor start from simple organic
chemicals leading directly to the horrone dusired (total synthesis) or
it can start from natwrally occurring steroids (of plant or animal
origin) which are extracted from ihe raw matorial and usually trannformed
to a sieroid interrcdiate from vhich the active hormone is synthesised
(partial synthcsis),

Most of the progesting presently usod are synthesized by partial
eynthesis.  Total synthesis has gained imporiance only during iha recent

years, tut its skarc in oral coniraceniives preduction io continuously
growing owing to a lot of research work in the total synthesi:c of
progeatins,




Raw materials and their i1solaticn {rom ‘heir source raterial

3.1. Baturally occurrirp steroids of nlant origin

3.1.1.Djocgenin

Diosgenin after beirg for come years the only source of raw
material for most prosestins en the market constitutes now the major
source of raw materinal. It is a steroid sapocenin which is itself
obtained by hydrolysis and extraction of the tubers of wild dicscorea,
the true or tropical yam.

Commeroially used dioscorea species, the tubers of which contain
most dioegenin in ths form of the glycoside dioscin (about l=23 |
diosgenin of the wet weight and 4-7% of dry weight) are D. mexicane
(cabesa de nsgra), D. Floribunda and most of all D. composita (barbasco)
which are growing wild in central America, namely, in Mexico and
Guatemala, and the African D. sylvatica.In India, O. Praseri in West
Bengal and D. Deltoidee in Jammu and Kashmir and 0. Nipponica in
China while not eo abundant as dioscorea in Nexico, were also shown
to provide diosgenin in good yielde.

As a rule these tubers are collscied from wild growing species.
Cultivation experiments were carried out and are etill going cn for
dioscorea (e.g. Cuba, India). Low labour oost of the collectors and
problems connected with cultivation, make the capital investmont of a
plantation unfavourabls compared to the cost of the collected wild
dioscorea. Exhaustion of wild growing yam, for which thsre is some
indication, rising wagee ond rising domand muy, however, favour
oultivation of dioscorea in future.

In fact, the demand for diosgenin is likely to increase, as a
result of the development of new anti-inflammatory agents whioh use
diosgenin as a starting matsrisl. The dsmand for other steroid
hormonee which also use dicsgenin ie also sxpanding. The world
domand fo diosgenin is 1500 tone/year, the world production is omly
80% of this demand.

3.1.1.1.3ituation of djoscores in Fexico

Nexico has been the main producer of diosgnil for
SARy years. The production was 500 tons im 1968 and 1000 toms
ia 1974.




In recent vears no dioscorea op diosgenin was e}l und to be

exported from Mexico. Only intermediatee and finie. 4 ... Lamces o
precestercne, cestradial, testostercne = and ncme corticostercids were

allowed to be exported,

Six companies have diosgenin and intermcdiate working factories
mostily by agreements with Syntex in Mexico,

Syntex Diosynth Searle

Steromex Schering Beneficiadora
Syntex Headjuarters until now have been in Nexico, and the finished
producis chemical and tabletting stages in California,

The Government does not produce oral contraceptives, but odbtains
ther from local producere on the average cost of 26 cents per cycle.

The Government of Mexico last year nationalised the barbasco and
diosgenin production and in February 1975 eetadlished a tack foree to0
study the possibilities of local production of oral ocontraceptivee based
on available raw materials. In addition the Goverrment wishes to carry
out tne stuly independently and acecording to the result of the study,
the Covernmert will decide if future asnietance from UNIDO or other
UN orpanisatione will be needed in this field,

In 1975 a company, Proquivemex, wae eetablished by the Governm¢nt
of Mexico and is responsible for harvesting and oolleoting the barbasco
tubers. Mere ic also interest in the natural ferwmentaticr. of barbasce,
&n eeeential siep prior to the extracticn of dioszenin, The prioce of
dioegenin on the market ie US $60.0 per kg. Export of diosgenin by
Proquivemex is allowed from thie yoar - 1975,

J.1.1.2.84tuation of diesco [ vation nd

A part of a report of + a8k force on the use ef oral contracep-
tives in the national Family Planning Programre deals with the eituation
of raw materiale for production of contraceptivee in India as follows:

is deing eold exclusively by the Regional Reeearch Ladoratory, J. and K.,




e e e e

ER——

¢ AR S i o e &, 8

- 1] -

through a system of tenders, to tle highest bidder. iris zysiem allows
ranufacturers with international investments to ac. .- - qa,1, 233 Ce
available rupply as they alone are able to Pay high vxic . [t hLas Leon
reported that new entrants of entirely Indian origin are unable o get

this matorial. Dicscorea tubvers have to be recarded as a scarce reciirce
c¢f national irportance. As such there is a ctrong case for ensurine :iras
the material ie made available at reasonable fixed prices 1o all licenced
manufacturers of steroids, This procedure is being followed by the
Government with regard to all scarce raw materials. Dioscorea it algo
grown by farmere in the ~y80re area, through the extension service and
development work of ICAR and the cneouragement given by certain pharracau=
tical manufacturers. Here azain the farmer’s inierest is dependent on
high prices, assurance of demand and a return, at best equal to what ie
obtained from other crops, Again, the more widely known international
companies are in a position to offer high prices. Te farmers ray sensc
the danger that such high prices now offered may decline, once diosccrea
is more widely cultivated and this may lead to waning of interest in this
crop. Since adequate cultivation is of national importance it is recormen—~
ded that a central agency may be charged with the responsihility of
growing, under contract, adequate quantities of dioscorea and pricss
should be adequate to stimulate interest. All such crops should be
purchased by the central agoncy and distributed to manufacturers in an
equitable fashion. This procedurs could be applied to all new additional
areas of cultivation and crops. Such an agency may also be asked to stcck-
pile dioscorea to meet the demands for one to two years ahead, so that
unexpected events such as plant disease, adverse climate etc. do not

wnduly upset availability. This rrocedure is being followed by the Defence
Stores for Strategic Materials. Large excess stocks could bde disposed off
by exports, if necessary.

Against guaranteed prices and purchase of entire output, the agency
could also ensure finance to farmers from banks. ICHR and ICAR could
Jointly suggest to the Covernment the formation of such & new agency or
request an existing agency of Central Covernment such as National Seeds
Corporation or CINPO to take up this respomsidility ienediately. IDPL as
8 public sector organization should establish facilities for the production
of diosgenin from dioscorea.

In visw of the higher seeding to orop ratio (1:10), plant tissue
culture was very suitadle for quick propagation and the National Chemical




Labtoratory ray be rejuested (o give rrierity to culture of dioscorea

using this tezhaique.

101,100 1l on of diocmenin from the tulers

The process comscrited here 1a according t0 the putlieation in

Inde Enz. Cham. 40, 124, 1957, The classical frocesns for the isolation

Frocelure ncst often emploved by investigalors the steroidal sanorenins
wvere extracted by etlyl alcchel from the ground plani material, then acad
hydrclized to liberate the ranogenin from the glycoside. The crude

sapcmening ~ere obtained by ether extraction of the hydrolyzate.

Nowada s the process of isolation involves direet acid hydrolyz.s
of pulverized tuber folluwed by preferenti~l extractiion of diosgenin from
the dried hydroly:ate by hydrocarbon solvents such as petroleum ether and
hoeptane. In this process cither fresh or dry tubers may be utilized.
Dried tuber, prepared in an oven at 80° or in the tun, properly stored
and handled under dry conditions loses mo diosgenin over a long peried of
time. Fresh tubers can be only utilized if there is a relative short
delay from harvesting to processing, because of rapid decrease ia {
diosgenin content as rotting proceeds. Before hydrolysis tubers are
milled. It is interesting that if dry tuber is used the yield of
dicsgenin will derend on the state of subdivision of the tuber during the

drying operation,

The combined glycosidal form of diosgenin (diosecin) is split by ‘
the diluted mincrul acids into its components, the sugars and diosgenin.
After the coolingz the hydrolyzates aro filtered and them p-coipitated.
After being washed free of acid with water, they are dried in an oven.
These brown residues consisting of crudc diosgenin soil particles and
digested tuber cellulose are extracted with Aydrocarbon sclients sweh as
peiroleum ether and heptane. Diosgenin is recoversd from ihe solveat by
evaporation. Another extraction process is based on the extraction of
crude sapogenin from fresh or dry sliced tuber. 3imce the saponin of
dioscorea is water soluble, & crude extract can casily be obtained by
heating fresh or dry sliced tuber for several hours at reflux temperature
and decanting the supernatant liquid. A still more concentratcd saponin
solution can be obtained by comtinuous hot extractioa. Diosgemin can be
obtained easily frcm these saponin cxtracts by adjustiag the solutiom with
RCl to 2N and selective solvent exiractieam.
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J.l. A4 ransformation of din-onin 1o the steraid V- o oy

-

The structure cf dios;cnin is favouaratle i~ e YT
different groups of corrercially vied steroid horron.i. - degronation Ca
the Rirngo E and F 1o=dclyydro=pro ncnolonc=pce tate can casily be ortained
(mwe Appendix 2), vhich is an irportant intermcdiate £or the proszciins
with pregnan skeletor and for the production of corticeids too., Tesridi=
tion of the pregran side chain at the carbon 17 leads to dehydroe
epiandrousterone-acctate vhicha acain is an irporiant inticrmediate for thre
production of androgenic-anabolic and diuretic hormonar. Dehyydroee
spiandrcstercne—acetatic is also the starling raterial for estrorcns end
nor~pregstire using microbiological and chemical mcthods for the
elimination of tho 19 metnyl group (see Appendix 2). &1l these productien
steps are Qory well elaberated also on large scale.

w0

Diosgenin

p;

Pregnan
progesting

Androgenie l

Anabolie

hormenes . ————
b

Corticontercids

|
%
1

| |

Retregens Bes-grogesting
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Jule?e SQlocntivm v
Solascdine is & steroid alkaleid, oblained from several solanur

srecies (S. lacinictur, S, dulcamira, §. fleribunda) which zre culifva‘ey

in vevcral countries (USSR, India, Hungary, Cuba). The solasodin content

of thc dry plant matcrial ig 1-07,

Recause of the relatively high coct of oultivation, colacodin uns
not competitive to dioscenin as lonz as the price of diossenin remained
lowe The heavy price increase for diosgenin during the last years, fron
about US $ 20 to US 2 60, has opencd up new pozsidilities for solspum

cultivation,

The structure of solasodin is vory similar to that of diorprenin
and the chemical methods for transformation are the sams as in the ceso
of diosgenin, which results in solasodin having the same advantess as
dieosgonin provided ite Frice is competitive to that ef diosenin,
Isolation from the source is easier than im the case of diosgenin,
because of ths basicity of tho molecule.

Selasedine

3:.3.  Sargesavogenin

The secd of the fruit of Yucca filifers palme containe 7-95% of
sarsspogenin saponin. Since the fruit ef Yucca filifera is used at
preccat, the sceds can be obtained sasily ag dy~produots in very creat
quantities at very low prices. The structure of the SArs~SLPOZenin is very
similar to that of diosrcenin wut unfortunately doos not have the doudle
bound detween carvbon § and carvon 6. Te enable the transfermation of
sarsapogenin te steroid hcrmcres it is necessar; to develep rew symthetic ‘
steps to introduce the douwdle bond. Thess stuys need furtler researoh work, |

1t seems however that due te {ts very low price, sarsapogenin ~icht Yece-e
an important steroid sowrce in opite of the difficulites menticned adeve,




3.1.4¢ Btipasterols

The main source of miipmasterol in soya beanae During refining
of the soya bean 0il a phytostercl mixture is available. This mixture
containa 207 sti; masterol and about 60;; sitostercl . The stigmasterol
is separated from the other sterols by counter-current extraction.
Stigmasterol coniains a double bond in its gide chain which opens the
poeribility of chemical side chain desradation to yield progccterone
very economically. Progestcrone is a good starting material for
corticosteroids and thus sti/masterols are competitive to dicasgenin as
raw matorials for corticosteroid production. There is slso a poseibilivy
te obtain androctadiendione from progestetone by microbiological trans-
forration. This compound can be uced as starting material for the
synthesis of estrogenic and progzestin hormones too.

Stigmasterol
o'

Progesterone
¢h

20

——ey  COPtic0Rtereids
)

Andrestadiendione




3.1.5, Sitosterol . '

Sitostercl isc the plant steroid most widely supread over the world.
It can be found in soya beans, all kinds of plant oils (sun flower, ctc.)
and also in tall oil which is a by-product of the pulp and papoer indusiry.
In the pust sitosterol wus not used as raw material for steroid production
becauce the degradation of the side chain, which contai  no doudle bond,
was encountered with many difficulties and gave only peo. yields. Only-
recently it was anmounced that Searle and Schering have developed
mierobiologzical methods on an indusirial scale for transformation of
sitosterol to endroctendiore or androstadiendiune tac first being a starting
material for estrogenic and norprogestin hormones, as mentioned Lefors,

. .
. 0 Androgenic
Anadbolic
—— * ————— Diuretio
horwmones
1le)

Androstendion

~ Estrogens
—_— Nor-progestins
o

Sitosterol

Androstadiendione

3.1.6. liegorgnin
The juice of agaves cuch aas Agava 8icalana has been shown to oon-

tain as much as 0,1% of hecogenin mixed with titogenin, bui although
Sndustrial exploitation of this exists in East Africa, it has not proven
$0 be a serious competitor of diosgenin becauss it has an oxygen function
at carboa 12 and has no double bond ot tho positiona 5,6. Thercfore, it
is used only for corticoid synthesis.

_(Qﬁo Neoogeain
1 .




3.2. Maturally cccwaring stereids -of anirol oricin
3.2.1. Cholcitercl
Cholesterol isc a cheap traditional source of steroid material.

It can be obiained from animal material such as cord of entile
(1000 kg. yielding 40 kgs. of cholestcrol), fish oil or wool grease

from wool-scouring liquors. This lattcr source is a very economic one.

In the classical steroid synthesis which nowadays is no longer
economical it was transcformed to dehydro-epiandrosterons-acatate by
chromic acid oxidation. The reanon vhy this synthezie is not
economically viable is its low yield of 33.6 kg. androstenolcn-
acetate from 600 kg. cholcsterol (6,5%).

. o
Cholesterol hac achieved new interest as vource of raw raterial

for steroid production by the work of the rescarchers of the Yioda
Industrial Science Laboratory, notably K. Arima, in transformirg
cholesterol to androstadiendion by microbiological fermentation. In
recent ycars Nitsubishi, based on the original technology, procecded
with studies for industrialization, and developed & process for which
they claim that a drastic reduction of cost can be realized by the
rationalized production mothod, and the very low cost. of rav material.
The patent for this now process has flxeady beon established in many
oountries and a meries of contacts are being made with Hitsubighi, by
the major steroid m »~r3 in regard to joint-vonture or swpply of raw
material. The futurc will ghox whether this process will partly constitute

diosgenin as a source of ruw material.

Cholestercl
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Je2.2. Bile Acid:
“he bile acide of cattle have been traditional sources of

raw malerials for corticosteroid procuction and Roumgel-Uclaf

are still using them Lut because of ihe oxycen function at carbon

12 and the minimun double bound at eari.n S and 6 it i3 not to be

expected Lhat bile acids will achieve inportance as starting

materiale for oral contraceptivesn.

Cholic-acid Desoxy-cholic acid

3.3. Other rau material £ourceg

A lot of research work has been dome to find other sources of raw
ratorial for hormone production.

The list of plants that could theoretically be used as sources of
rav material ic a long one, and they are widely distributed Clobally.
A fev of those rcported are listed as followss

Balanites triflora Durme

Balanitos aepyptiaca Chad |

Costus sgpociosus India and related
territories

Paris polyphylla Pakistan, lie;al "

ﬁigmlls fosmograscum Bthiopia, Eciudor, burma

India, Pakistan, liorocoo,
Kenys, Turkoey, Iran

Also certain Coxdyline Bpecies growing in Australia produce steroidel
sapogenins which can be converted into steroid internediates. Arert from
these sources being structurally relatcd to sterane there are also other
saturally oooiarring substances, that show esirogenic activity, suvch as
gonistine obtained from Lupinus polyphyllius ani Scarothamnus scoparius Koch.

O- alm




4180 extracts prepared from some primitive animals show estrogenic
activity. It seems worth mentioning that in sany developing countries
there are contruceptives or abortives treditionally used locally in
rescte areas which have not yet been scientifically examined.
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4. Protlesme of paw Tl !vgi;«]bi“tx As seen by om

C o iPaC Nty )ty Ay
The producers of oral contraceptivas generally agree that whilsi
there was « nhortase of diosgenin, they usually did net seem to regurd

this az a serious prorlem, lLiscuseing ths procpects of diosgenin in
st.rord production it would seem impor‘ant to note that diosgenin is also
the start ng ma%erial for the production of corticcstercids and that only
about "J=3Y5 of its arnual proluction goes irnto the synthesis of
preregtins and tihe mruch cmaller amount of vetrogens used in combination
with Lken.  The following comments were obtained from the producers,

4.1, Claxa
Glaxo a;™eel that therc is a shortage of suitable rew materials

for steroid manufacture, and this could increase if oral contracep~
tive demand incrcased substantially.

Diosgenin and oestradiol are Glazo's starting naterials fer
oral contraceptivas,

Glaxo would liks to see an increased production of steroid
précursurs whis.. wculd be on sale te soniraceptive manufasturers.
Pailing this, Claxo would take action themselves 15 safoguard their
markst position. They think that the present diosgenin price eof
UB § 40-50 was competitive. If a shortage remained it is possible
that Claxo would havs to reduce oral contreceptive production as this
is a lsss profitable linc than eorticosteroid drugs.

4.2. Schering

When questioned about raw material shortages for preseas and
future production, Scherimg admiiied that there had bcen o ocecasional
diosgenin shortage, butthey said that other sources ani methods are
availabls to meet curreat and fuiure dsmands.

The company is no lonzer dependent om diosgenin for the proiue=
tion of oral contraceptives. The mor-steroids required for orel
comtraceptives can be synthesized by methods they have licensed from
Weth. In addition, they can be synthesised from Phytosterels, whieh - |
they claim = can be trancformed microbiologically to ‘
sadrostendione by a unpublished process. (Confidential)




- 2?1 -

Adequate supplies of raw materials caa be anticiputcd if demand of
centraceptivee requires 2Xy, 5X or 10X increase in . RRRTRE ST L
level =~ as Schering developed total synthesis methuua ror 1tc Et9r0iis=
based contraceptives. The capacity of produection by to.al smtiiesgis can
be doubled and increased many times - if more, than 5 or 10 tines increasc
is needed, this can also be done by some capital inveatrent.

Sterols, phytostercis and diosgenin to lesser extent are their
starting materials for steroid contraceptives,

4.3, Diogymih

It was agreed that diosgenin has been the cheapest raw material for
the synthesis of oral contiraceptives, However, the price of diosgenin has
increased rapidly in the last three years!: tRhis in part has been the
result of stockpiling by steroid mamufacturers to safoguard their market
positione and as such has exaggerated the shortage of the chemical.

At the present time there is no world trade jn diosgenin - China ie
&R exception, who has offered in the past small quartities for sale, a
Feceat batoh of whioh fetched US$ 105/kg. ~ and a3 such it is difficuls
te make an aceurate assessment of the cost of the chemical. Nowever,
Diesynth was willing to provide the following data:

(a) Diesgenin trade has been at rate of 800-1000 tons/annua,

() Avewt 40% of dicsgemin has boon used for maaufacture of
oral contraceptives.

(e) 4 diosgenin price of ussg 3040 would be able to effectively
oompete with total symthesis and other steroid precurser
in the manufacture of oral contraceptives,

(0) A diesgenin price adove USS 100 would effectively price it
®ut of the market as far as progesterens manufacture was
ooncerned.

Dioaynth dees net have Any preblems at present reganding the swpply
of rev materials for the senufacture of oral oontraceptives; it has Veen
able to satisfy all the demands made on it Wy producers. They elaimed
that the same situation doee et oxist for Yymtex and Schering vio have had
1o restriet swpplies of steroid intermediates to their customers,

The ccapany still has & licence frem the Nexican Oeverament for the
processing of varbeasse reet and se they 81ill expeet to have oswpplies of
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°f diosgenin from Mexico in the near future. Synter and Screring's
licences have terminated recently and they have not been able tu secure

new licences to date,

Diceyrth sircessed that it 1s their policy to maintain their current
pocition and to anticipate the changes wnhich are occurring, including
total synthetic routes and other pources of raw materials, They would
not te drawn on what approaches they had in mind, but did sar that they
rad been a;proached resarding fenusreek and were also watching the
developments with phytosterol transformation and eolasodine production.

They aleo rave what they considered to be the two major reaeons for
the chortase of dioegenin, Firstly, at the end of 1973 the Mexican
Government had introduced generous gubsidies for corm products, and as a
recult the barbasco collectors had given up collecting yars and had bequn
to work in the corn fields. Thie had reduced the quantity of yams being
collected for diosgenin production,

Secondly, floods had occurred in the yam producing areas which had
made barbaeco collection impossible for a period of time. This had
reduced the amount of yams reaching the factories, which produce diosgenin,

Diosynth etated that they did not consider that increaecd demand
should effect the price of raw materials. A normal price of US$ 25-30/kg.
for dioegenin ex Mexico or for equivalent should de maintained io 1980,
However, when challenged they did agrees that some consideration must be
rade for inflationary effccts during the five-year periods, Lut vare
ineistant that the price of the basic rew matcrial should be maintained at
this lower level.

When asked for their opinion on comparable pricee for the various
processes leading to androstendicne, Diocsyrnth was willing to offer the
following informatiom:

Prom a microbial oxidation of Phytosterols to effectively compete
vith diosgenin at US$ 40/kg., the price of androstendions would have te be
less than US$ 200/xg.

Preseat prices of raw materials are suitable -~ maximus price would bve
adout § 60 per kg. diocsgemin - Prices depend on market and sWply «
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sporadic exaggerated prices were due 4o unusual cases; collection was
considered to be the factor which had the greatent effect on the price
of raw material, and procesaing was considered to be relatively cheap.

Diosynth's plante in Mexico and Ecuader are the scurces of their

raw matcrials,.

4-4. S!nt!;
They depend on dioscorea from their corpany in Mexico where srme

intermediates are produced. The final steps are processed in the USA.

Even if dioscorea is not increascd tv}o, five, ton tines, they can
depend on intermediates nearer to the final product stese which will be
available commercially on world markets in two to three years. They are
also devclgping methods for these intermediates.

Starting point until now has been dioscorea.

Synthetic and microbiological methods supplenent diosgenin and there
is no contraction or effect onthey processeos. In fact, they are making
their own research on different methods, and have contact with producers
using these production methods for collaboration.

Syntex developed Norethindrons and liocensed it to Ortho and PD and
licemsed Norethindrone acetate to Schering and have their ovm oral
oontraceptives operation also. Thoy have sufficient production
facilities in Mexico and California to produce raw materials from
dioagenin,

4-5- Amsrican wanufaciurers

™e general finding was that rew saterials, particularly diosgenin,
was unlikely to meet projecied demands although no shortages wers foreseen
through 1960 of the final products. As & result new sethods would have to
b wsed to satisfy the increased markst requiresents,

™e U.S. manufacturers had provided the following informetion regarding
their intentions:

Wyeth - will wse total synthesis
Searle - will wse microbial trensformation of
sitosterols and other plant products




-‘O -

Syntex - would de interested in securiag
alternative supplies of plant steroids

Upjohn - use stigmasterol: , microbiological
approach is employed

Ortho - no data given: they have sdequate supplies.




S Poeajbilities for uspe of tctal srathetic metheiu
As mentioned before, the synthesis of the pross ot etivose s

can be carried out either by partial synthetic methods or vy teiai syninetic
methods. Partial synthesis of oral coniraceptives is characterizea by the
transformation of a steroidal akeleton of plant or animal origin ‘o the
progeatins. GCenerally, there are three steps in partial synthesis:

(a) extraction of the naturally occwrring steroid from its

esource;
(b) chemical transformation to an intermediate; and
(¢) eynthesis of the progestin from the interrediate,

Some information about partial synthetic methods can te found in the
chapter on raw materials, and in Appendix 2.

Total synthesis methods start from simple organic chemicals. They
have many advantages in the synthesis of noraterociss and ¢strogens but are
howevsr not well suited for the synthesis of androgenic and pregnan
progestins, because the introduction of the 19 methyl group is a rather
complicated operation and therefore not economical. Two types of total
synthesis are commercially used at present. The synthesis of Roursel=
Uclaf (annelating the rings as follows (CD <9 BCD — ABCD) (see Appendix 2).
™e aynthesis leads %0 a racemic mixture which has to be separated. The
other total eynthesic by Wyeth and Schering annelates the rings as follows
(AD ~» ABD —9 ABCD). In this synthesis there is a microbiclogical sterec-
specific reduction ec that a resolvation is not needed (see Appendix 2).
Total syntheeis enablee production of stercide with new structural elerents
which by partial syntheeis could not or only not economically be produced
(e.g. production of the homolog: us 1}-alkysteroide). Thess stercids sre
sometines more active and/or suffer from lese side effects than the
partially aynthetized eteroids. Another advantage of the total synthetic
methods is that there is no need for a lot of special equipment so that
®08t reactions can be carried out as in partial syntheeis. Total synthetic
processes are succeesful nowadays and they will be even mors economical
when production om a large scale is achieved.




6o Tablettinz, packaging and quality control
In the seccnd phase of hormone CONtraceptive t:r < =+ m +%e papn-c, o
are broucht into the pharmaceutical dosage form. The mus’ widely used

dosase form is tablets but parenterals also find some ap-lication

(Pepo=Provera).

The two main steps of gecond phase rroduction of oral coniraceuptiver
are tabletting and packagins, Tabletting of crals does not s.gnificantly
differ from any other pill production, with the exception thati special
care has to te taken for hormone protection,

Packaging of orals is usually done in a rather sophisticated way,
because efficacy as a contraceptive is dependent on continuity of usage
at the prescribed rate. Xuch ingenuity has been expended in craating
Packages that help the user remember to take one pill each day of a
monthly eycle. Dial packs, compacts, bubble packs, calendar packs and
many others have replrced the simple bottle.

6.1. Iabletting

Tablets are formed by compaction ef powders, orystals or
granulations. Like the newer therapeutio agents the hormones used in
contraceptive production are of extremely high poterey, thereby
requiring only fractions of a milligram per dose. TMe tablet,
therefore, consists mainly of inert filler material providing wualx
80 that tabdlets of suitable sise for ease of handling can be
manufactured. The fillers or excipients mainly used are lastose,
Bannitol, sucrose and microcrystalline eelluloge. In udiition other
sgents such as bdinders - starch pasie, methylecllulese = lubricants
~ stearic acid, talcum = and digintograate - com starch, aleinie
acid, microcrystalline cellulose = are wsually added to the tablet
formulation.

The steps of tabletting are:

6.1.1. Milline

The irgredients te bde used have first te b milled to o
very saall particle sise and after that 10 be passed ‘hrough o
sfeve.




6.1 ole il.ﬂdlns

The powdered ingredients except for lubricants and disinte-
grants are then carefully blended in mixers,

6.1.3. Vet granulation

The blended rowder is then weited with a solution or A
disperaion of the binders, The damp mass is sereen=i to form coarse
granules and dried. This can be either done by sprealing the magy
on trays and drying the granules in a hot air oven, or by a fluid-
bed drying technique in which tho damp mass is placed into a
oylindrical container with a screened bottom. Heated air is then
passed through the mass, causing it to te sucpended in ajr ani dried
rapidly. This process has been modified go that the granulating
fluid can be introduced to the air stresm and can therefore granulate
the pc'mdon and dry them in one operation. The dry granules are
rescrecned and then mixed with the lubricants and digintegrants,

6.1.4. Tablettins

The granulate whick is now ready for compression is fed into
a die cavity of the tadbletting machine. The fill is volumetric and
oonsequently the weight is controlled by changing the height of the
lower punch which regulates the volume available for filling. Once
the cavity is filled the upper punch compresses the powder mass into
& tablet. After sjection of the tablet by the lower punch the cycle
is repeated.

The equipment varics fror small single punch machimes which
have one upper and lower punch and a die to large rotary tablet
presses having wp to 50 sets of punches and dies. The rate of
preduction can therefors vary from 100 tablets per mimute to 4500
tadlets per minmute.

6.1.5. Coating

Tablets prepared as above can be coated. Pan coating is the
olassical technique in which cores are turbled im pear shaped pans.
While the tadlets are in motion they are wvet dowm with a ooncentrated
T eontaining a fila forming agent such as gelatine, acacia or
methyloellulese. Whea all surfaces have been wetted o dusting powder




such as floup nr powleres FUTAr is adaed and tusblet urder g flow
of viarm air. Thic is usuilly re-eatei revaral times. After thig
sub.coatins the rroce.s is continued bv repeated e~plirations ¢
the heavy syrip widhoat Lsling rowder to srooith ou- the tociot
surface. The coliur caaln ar? .rriied if desired and then “r

tablet in polirkel with carnauta wax in a canvas .r wax lired Dan.

Nowvadzye ccating 18 very often rerformed by means of a
prograrmed oystem applicating a thin coat of polymeric material
(f11m coating).

In another ceating Frocess known as Wurater coating the cores
are suspended in air and crated by a ccating solution that is
introduced into the aip stream.

6.2.Packg1ng

As mentioned before, packasing of oral contraceptives is donc in a
rather sophisticated way. Tae simple ani cheap packaging in glaus bottle: |
is usually not used. Simple ecaling between two plastic foils has algo
Bot achieved widespread application. e most common way of packacing is
the so=calle! blister Packy in which a plastic foil is preformed, filled
with the tablets and sealed with an aluminium foil. This whole process
is done by one autormatic packaging machine.

The second step of packaging is filling into boxes together with the
instructions. This work can be done eithor by hand o~ Y rachincgc.,  Tn
the least devcloped countries where labour is caeap packacing: b, has.+

often has advantages t0 the use of sophisticated expen 'ive sutcmatic
machines.

6.3, Quality cont rol

Testing of thes: tablets im done in & gensrally cimilar way to
testing of other tabletited pharmaceuticals.

Dblet bardnesst Te resistance of the tablet to chipping,

adrasion or breakage depends on its hariness. Mardness ig wsuallz
tested with hardness testers, such as Strong-Cobd harines: tester.
Another approach to the measuremcnt of tarlet hardrnoss is the use
of the Roche friabolator to determine loss in weight when weighed




tablets are exposed to rolling ard repeated shocks resulting
from freefalls within the apparatus.

e ciinesst Tablet thickness ia determined with a gauge
such as the Ames thickness pgauge.

i7ht: There iz a maxirum allowed voriation from <he

aversge weight of one tablet, which it controlled on arclytical
“1"0“.0

Dklet digiatezrationt To be adsorbed, a drug must be in solutijon

and the disintegration test is % measure of the time requirsd under
8 given set of conditions for a tablet to disirtegrate into

particles.

Riasclytion tegtt This test measures the time required for a given
drug in a s01id dosage form t0 go inte solution,

Soataat uniforaiiyt Im order to ensure that every tablet contains
the amount of drug imtended the official compendia have introduced
the oomtent uniformity test. Testing methods are feund im verious
Pharmacopoeias and are mainly colorimetric thin=layer ehromatographio,
and titrimetric methods. Comtent uniforeity test cam nlso be carried
out waing specirephotomeiris methods,
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Local prednetren of contracepiives in developing coaatrieg

Tel. Prescnt c=jiuatisn of local production

There are only a few doveloping countries car-oing out oral

contraceptive hormore oroduction (India, Mexico). On the other hana,
the peneral s«i1tuat.on 1s characterired by many developins couniries
havins tadbletting and packaging facilities in the private

recicr ag alfiliates and subsidiaries of the big corpanies (see
Appendix 3) or overrment-uimed pharmaceutical factories

producing cral contracertives.

Telel, Privsts ceactnp

(a) P13I is & foreisn joint venture company, duly estatlished
' under the Foreign Investment Law No.1/1967 engaged in the
licence manufacture of a broad range of pharmaceuticals.

(v) The present share capital of PTST is US$ 1,94 million,

(o) The shareholders of PTSI are

(1)  Schering A Berlin/Bergkamen 75,6%
(11) Boehringer Ingelheim GmbH, 14,4%
(1ii) Local Partner _ 10,0%

(4) Following oral comtraceptives are &t present dbeing pro-
duced by PTSI:

FUGYNON / KD
WEOSYNOY / ED
MICROGYNON 30 and 50 / ED

(o) In the second semestor 1974 700.000 sycle-packs of
FEOGYNON ED Fe were swplied in a "blue iady pack®
especially designed by BKXBN in co=operation with PT3I,
bearing all imprints in Bahasa Indomesia. This firast
purchase of BiKBN is a result of the withdrawal of USiAID
from this field.

(f) 1t is intended to produce locally the thiee-month injec~
table contraceptive NORICEST. At presemnt five clinical

PR




()
(n)

(1)

(3)

(x)

trials in co~operation with BKKBN are being carried out.

The IUD COPPER ' 200 will be intrcduced soon gnd BKR3N authorities

have shown interecst in this contraceptive devica.,

!

PTSI commands a markei share of apvroximately 60 = 65k,
The present production capacities of P™31 for oral contraceptives,
which can be reserved for supplies to the BKKBN are
4 million cycle~packs per year.
(1) It would take at minimum 18 months to double this specific
production ~apacity.
(i1) T™e estimated additional irvestment would be

approx. DM 500,000 in buildings
and DM 500,000 in additional preduction equipment

DM 1,000.000¢*) Total investment

(1) The same time would be neceasary to increase the production
capacity by five {imes.

(11) T™e estimated addiiional investmont involved to increase the
produciion ocapacity by five times would be

approx. DM 1,200,000 in buildings
and DM 3,100,000 in additional production equipment

DM 4,300,000%) Total investment

The probloms of raw and packing materials supplies from overseas,

the delivery times and capital tied-up, resulting in a considerabdble
financial burden and risk for the manufacturers have been discussed
Wy P8I with the Chairmen of BKKBN and his Deputies on various
©ocesions, and it is now PTSI's impression that the BKXBN authorities
realise the need to come 10 some long ters co-ordinated planning for
the production and supply of oral contiraceptives,

1)

The investments shown under (1)(14) and (j)(i1) represent only the
additional investment required for the increase of the production
capacity. ‘These figures do mot raflect the additiomal investrent
becoming necessary due to the inevitable enlargement of the social
installations such as sanitary gnstallations, changing rooms,
recrestion facilities, canteen, kitchen, otc.
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wnt e of rov raterial an pronuetion cost :o
fooothian fermany, O the other hond, latwu
e levory 20 that there @ se chwces to come to

the international price,

Facincing 1e1ls have to be irported from foreyn

courniriea,

The clinnte for investnent is reasonalle, local praducers
are poctected by import recirictions, It 15 lforezcen that
the rhare or Scherin's local partner will increasc to 30

within 10 years,

The lecul portner 1o the distribator. Distribution

activitics are punerally reserved for local purtrers,
Lo patent law, and introducticn of products is

difficult for a cowpony that is not well knoim in i4s field.

levico
FRLLE ST

In llexico, several pharmacevtical factorrer exist shich
] +

rosily are in private hands and with foreim investrment. They
¥ 3 ? N

are producin; oral contraceptives for the public and private

sector of the country,

The capacity of thece factories iz 10 - 13 million cycles /year
in three shifts, vhereas the actual production now is
0,5 nillion cycles/year ir one shift, The factories acould
easlly produce uithoul w., copital investrernt LY Jae. expandiing
the ranpcuer to meet ihe tarcet of 10 tines the zc .ol productiorn.,
Therefore the internation:l ajen~ieL provicing oranl contracepiives
for Latin fnerica could cona’: - to forimvlate and 2ck . ¢ .Le
oral ~cntraceptives necded for that re-on in Nexico inrsead of
purchasin- final-packed ones fron developed countries whers ihe
manpover i rore expensive end 4he trencperiation cost for ine
final product is much hi her, In additic Yy & lexicen pharrageuiiczal
factory ow.ed by a Mexican companry producinz 80 differan: arucs
vould like to ctart the oral contraceptive production “rar imported
bulk materizl and later to prodice oral contraceptives Iron
rey material availatle in the ecuntiry, This factory has a well




developed packadin: unit {or pharnazestinal IR SR,
easily be used, without zny cupiial invesitent, "o the pdacasin
of oral contraceptives for the countr, or

T.1.2. Coverntant-o med pharm-reuticsl 2e~nanio;

In many Jdevelopins: countriec, there are :overnment-c:red
pharmaccutical ceipanies Lo neel the ravuirereats Cor DLl e -
ticals in the public scctor. These scvernrent-cinmed ccopanies
usually have well equipped and well orerated tablettin: ond
packasing equiprent. 'These preduction facilities provide =n
ideal poncibility of settin: up local tatleitin: anite for

family plannin~ purposes,

In eneral, the capacity of the vharncceutical faciories
in developing cowntriec iz not fully used. Therefore, the
pr;duction of oral contracepiives frua irmported bulk material
can be carried out without simificant capital investmens.

WIDO has visited some pharmaceutical companies in Chana, Egvpt

Cuba and India, and hac found that all of them wre well

ectablished and in the pccition to preduce without any difficulty

oral contraceptives needed in the country. Such a programme has ocen
undertaken successfully by the Egyptian Goverrnrent for the paet few Years.

India IDPL

In the Indian pharraceutical industry for the public
sector, IDPL ( Indian Dru; and Pharm-ceuticals Linited) is a
well established pharmaceutical unit with a production cazacity
of 200 million tablets/month and 49 different items. This unit
has already started a ;rograwme for production of oral contra-
ceptives fron icported bulk material with existing facilities,
without any additional investment. The production will stert
with 1 million cycles/year, and in two years this will be raised
to 3 million cycles/year. The quality of the druss produced ir
this factory meets the requirements of international standards.
Murthermore, the factory is procrammin: to produce ‘he oral
contraceptives frou raw material availeble in the country, end
research work on this has been carried out.




s hw aell develened pharnaceutical industry vhich
Y iifferent preducts,  The nmount of thasae products
0= S0 of the couniry's cecard. As this factory
snooan ite fuil eguipuent cepanity, 1t would _e
mealle Lo oprouatee Lo oral custroceptives in the sate factor:

thoal oy wsjor enpiris) nvestrent, artheraore, as (Lba hes

s K

oo oanion.al arescorcl ana develeplent presramne 13 carcied out
by own erperinental Izboratory in Cuba to urayduce oral conira-
cepiives ort cther herasone dru s from Diec,senin or 30lasodin

cvailotic in {he country,

3THLC Pharmaceutlcal Division in Chane is Governnent-o:med
in;lu::.":x‘;.' vihich produced 700 million tatlets and capsules, and
12 million ampoules per annun and there is a prograrne to expand
its capacily in the near fuiure, ight now, the factory is
producing 57 different items and it has bcen taken into con
sideration by the (liniriry of Pealth to produce the cral contra-
ceptives nceded in the country in the existin: pharraceuticel
unit,

UVIDO has vizited the faclory and found that the; are
in the position to produce orel contracepiives from impo-ted
bulk material without eny techniccl difficulties and najer

capital invesinent,

7.2, !dventa-es of lco ) nreduction in cevelopin- countries

The followvin: short list of advaniages of production in

developing countries is . iveng

(a) rotter uiiliration of forei-m currency funds as the irpcrt of
bulk tadlets for local packasing ccsis about 505 of the i=poria-




tion of the ready packs, while the impcrtaticn of bBulk
starting material for tableting cosis about 20 only.

(b)  Creation of loecal skilled labour and trained technicians for
the pharmaceutical industry in rroduction, maintenance and

quality control,

(e) Participation in the industrialization of devel~-ping countries
which, in itself, has favourable effecic on the family planning
process.

(a) Nore independence from donations which may be subject to
changes in the international economic situstion.

1.3, 0 uction evelopi ountr
(a) Shortage of foreign currency funds in developing countries for
importation of equipment, bulk materials and packaging material.

(») Shortage of local currency governmental budgeis for purchasing
the contraceptive produced for the public sector and family

plgnning Programmes .
(¢)  Governmental regulations and import duties.
(a) Shortage of technicians for production and maintenance.
(e) Difficulties in maintaining the quality standards.

(r) Problems of profitability amd prices.

T.4-Analyaia of local production of oral coniracepiives

Biscussiag local production of oral coniracepiives we have already
sentioned before that the step of produstion of estrogens and progestias
requires detailed know-how and trained teohnicians, whereas the second
step of production, tabletting and packaging, does mot differ significantly
from any other type of tablet production. Reganing this, developing
countries can de divided into two groups.

Sxow )¢
Countries having possidilities fer aynthetic preduction of inter-




rardiater and oral contraceptive hormones from cwn or 1n . rled raw
material of imported intermeliates. These countr. - - Vo s m e

to carry out tabletting and packasing themselvea.

Groun .'s
Countrive having posribilities only for tabletting and paciarirns trom

EDOrted bui. maierial or only racxaging from imported bulk tablets.

Tedols Commercial sroducticon -t gteroid keoprmene;

(a) Countries having raw materialz, detailed kncw~now facilitics
and trained technacians (Group 1) meet all requirements to
proluce intcrmediates or endproducts of estrogens and
progestins ard carry out tabletting and packaging. tercid
hormone production can also be eonzidered by cther countries

" which do not have all or not snoush raw material but have a
highly developed pharmaceutical industry and are able to
produce hormones starting from intermediatey and to carry out
tabletting and packaging,

There are several cases of countries that have raw nﬂori.dl

but, however, do not produce hormones but only intersediates
which for their production require the sare sophisticated
technology as ithe final steps. The final steps of aynthesis
are carried out in other countries and the hormome endprocducts
are re-imporisd for tabletting and packaging. It is obvious
that this sysicm is digadvantageous because of the w .recc mnYy
trancport costre  The { . .r¢ it would be necessary (o provide
thore raw material provucing eo atries with procuction facili-
ties t0 carry cut the whols sy:ithesis in their cwn coun'ry, at
least to supply their own demand in oral contraceptivis. Thece
countries could also provide neizhbcuring and othor countrie.
with oral contraceptives or tulk ma‘erial for tabletting ard
packaginz. '

Countries having poesibility for ere! ocniraceptive preiuction
from intermeciates are someiimes faced with shortage o7 :aw
material. A suzply of these countries with intesrmediates for
&ynthesis of cral contraceptive bulk raterial could not only
help to satisfy the own demand but could also serve as source




(d)

(o)

of oral contraceptives for developing countr =z, Surply of
rav materials or intermediates to the - =~ B AT Sl
and delivery of the finished oral econtracep.ives 1o the
developin~ countries could be arranged and carried ovt hy the

donating agencies.

A country which intends to set up its own hormone industry
must secure the surply of itas own raw material, ani also siuly
carefully the situation of raw material in other countriec and
the development of total synthesis in their affects or local

production economics.

Establishing a facility for synthesis of oral contraceptives
from raw material affords a capital investment of about 6 to

" 8 million US$ for a monthly capacity of 250 to 500 kes. To

set up such a plant detailed know-how, sophistic-ted
engineering and supply of equipment must be securcd.

T.4.2. Commercial packaysing and tabletting

(a)

()

(o)

(a)

In Group 2, there are many couniriss which have a well
organised sand developed pharmaceutical industiry for tatlet=
ting and packaging. These countries could ea3ilr produce oral
cntraceptives from imported bulk material in exivting
facilities without any or only small investment, and without
the necessity of acquiring very sophisticated technology.

There are some countries which do not use their full tavletting
and packaging caracities. These countries are in a position to
oarry out tadletting and packaging also for surrownding
comtries. This could be arranged by donating Agencies.

Small countries in which tabletiing is mot economically feasible
eould de supplied with bulk tablets and do packaging according
10 their own intentioms.

e isportance of packaging -norul‘lhould' not b wunder—
ostimated, since it makes wp a considerabdble part of the
preductiion coet. Therefore, a further advantage exists for
these oountries wvhich can produce packeging material locally.




Miir trorea A0 hapmawa rentracertives

As far as dusarse and combination of active cemponenty are concernet,

f~llowing main types of cntraceptiver are " the market at prescn::

dele Corbiyve 4 rrevarat onss

“Nese eontracentives contain progestins and ectrogens {n ensn
pill and are taren continuously for 20 to 20 days. Durins the res!
of thu cvele ¢i1ther no pills or pille centaining no hormenes are

t&ken.

8.2. Sequntial preraraticons:
During the first 14 to 16 davs, ihe pills contain only
estrogens, during the following § to 7 days, a combination of both

esLroens and progestina,

8.3. "Denot" contracertivess
They contain progestine and estrogens and are generally used

ag 1, 3, 6 or 12 months injectables, or as one-month pills.

B.4. The "mini® pall:

The mini~pill is a late development containing only progestins
in very low doses, the contraceptive activily of which iy not based
on prevention of owvulation but prevention of nidation (luteal

supplementation),

8.5. Pesg cojtal Lormone contracentivegs

8.5.1. Estrogens = contain high dores of catroger- uni act an
post cnital conrtraceptives bui sufter

howevcer from pide effacts.

8.5.2. Prostaglaniing - thesc hormones do not belous to the
group of steroid Lormones. Much research
vork during the last years has resulted i:.
this <ype of contrs- "ptives now dbeing
available on thc marnet,

8.6. Other types of non-steroidal contraccntivee are either in course
of development or are of relatively minor soonomic importance.




As a rule esirorens and proseriing are contricsl in Lhl Dills an o voery
1ow arowte (eoe 605 mow ountregen, 1 nge pregestin in cie teotst of
0,3 10 0,5 £y £-me new develored rilly cven contrining le-s). For thin
ruason, the sharc of ithe active comn~und in *he orice of contraccpiives

is unexreciedly low, vhen the cost of tne pure hormone is consicared,

Examples of gcme typical contraceptives on the markel and their

com.osition:

Anovlar 21t 21 snated tablets, esch containing 4 mg. Noresthiztercnne
acetate ard U,C) mge Bth:inyloesiradiol,.

Dugnon S Lt Pl occated tasleisn each containing 0,9 mge Norsosirel ana
0'05 Mf'. Ellrlll(_,l(‘(;strﬂdiolc

Lyndiol 2,91 22 ‘mblets, each containing 2,9 mg. Lynestrenol and
0,075 mg. Mestiranol.

Neogyiion ¢1, Mhewszrnon 26, calendar vack with 21 coated tadblsie,
Neogynon 23 ceniains | tavlets containing no hormonem, *“re tablets
contain 0,25 mz2. DeNorpestrel ani 0,05 nge BEilhiryloestradicl.
Orlest 21 tublcis, each containing 1 mg. Noresilisteroneaceta‘e
and 0,05 mg. Ethinylocstraiicl.

Microlutt 35 coated tablets in calendar vack, each tablet coniaining
0,03 mg. D=Norgestrel.

Bisecurinni 21 iablets, each containing 1,0 mg. Ethynodiol and
0'05 2o Ethnyl'ﬂtulel .

Continuin (40 tablets, Ethynodial diacetate 0,5 mg.)




9. Trocig ar At con of hooee s g corntracentives with precial pefevenan

At he o piooac Ty v eVl s e tr eR
i

The trcad in oral contracentives prouuction luring trhe last Jlecads
has becn tovarde a decrease of hormone econtent of the pill fror seversl
r:illi-rams down 40 0y ree and less, Thu latest develcpment, tne go=
celled "mineoill”, ceniaira only groxectiin in s vers ow atcunt.  Side
effocts, such as vlerdings, huve houever tecn obscrved in the une of this
tyre of pill, sc thet it eecis that the irind tc..~ds decreasir.; Lormene
content of the rill, wnich reduces the hormone causci side effcects, may

have come to an er.

Ancther tyre of wntraceptive, the weerly or monthly pill, has been
tested in Fastern Soreany and 1n future may perhaps be of great interest

espccially in develorine couniries.

The so=called "janer-=pill" ras been developed and used with sreat
succees in China. It waa notl possible to get detailed information on

this cystem of contraceptives from China.

The great expectations in rccent years, for proctaglandins as
contraceptives, have not yet led to cuccess, and probably will not do eo
in the near fulure. Prostagla:.dins have howaver cvtained their place as

postcoital contraceptives.

The use of injcctables, su-h as Provera, has had Zreat success in
M™ailard. It must however be pointed out that thic is mainly due %0 the
successful medical service eysiem in the hospital of Chieng ¥ai. In other
eountries, the side eflects, bleeding and reduced fertility after
cessaticn of the use ¢f injectables, have militated against a greater
usage of thie type of contraceptive.

I% must be pointed out that careful selectiom of the formulatioms
wsed by family planning organizations in develeping esountries is
ezsential to secure success and hign continuity rates of the use 2f sueh

contraceptives.

As far as the donations through UNICEF are concermed, WNO ast in an
advisory eapacity to UNICEX on the technical requirezents ef contracep=
tives for use in least developed countries. These Agencies held a
meoting 1o discues and evaluate available eviderce on misro=pills}
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namnel oral contraceptives containing less then 77 v & seitrr oo,
NE > [

Unfcrtunatelvy, the Chinese who have carricd oul .- S
S

pills did not aitend the meeting, and Wil econrider *. .1 .. & GVl Co
presented Ly Irdustry and that published in western li'erature 15 nos

definitive. Kore information i8 still resuired cn the effectivencee
of these drugs, their side effecta, and conliruatich ralese Tt will

take WHO a further 2. years to complete it: ctudy on the micro=pille.

WHO are also involved in ressarch into prcrestational noiercy of
oral contracevtives. They ars intcreste’ in establishing whether
different progestational levels are. requiren for different ethnic grougs.
Thus more than one combination pill may be required, but oaly onc progec=
taticral agent may be necessary to egatisfv the different contracentive
need of the least develnped countries. lorethiaterone is being

evaluated at ) mg and 1 mg dose levels,

It is UNIDC's impression that the following faoiors ceem decisive

for successful oral contraceptives use in developing countries.

(a) side effecctas
It is a matter of fact that women of a low educational ctandard
are especially frightened by sidec effects of the pill and that
these eide effects have caused disccntinuation very ofien.

(v) ormalagtiont
The influcnce of the formulation on different ethnic groupe
should be carefully studied and suitable preparations should

Yo developed.
(¢) = kons=time" coniracertives!

There is some indication that l=week or l-month pills or
}-month injectables show a higher rate of success than thLe daily
pill and their development should be promoted.

(d) geed pedical service will alvays be the basis of successful use

of eentraceptives,
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Altncogh cord e Bave veen 1n use for o long tize they bave in
recent ycars received new atiention as 4 reans of family plarn:.ng
only. Vvhen family plannine beran to win 80cial acceptance and
national priority, in the 1540, public intement tended to focue om
ihe new meiirally sroreved oral contraceptives and IUDs, and it toox
several vea~s {or tha advaniages of condoms in family plamning te
emerge. “he folloewins are the r.st inportant advantagest

(a) it has no s1de coffects;

(») 4t is now reliabley

(¢) it also offers protection against venereal diseans;
(d) 1t is compact and dispcsable

(¢) it is & mals contraceptive;

(f) it rejuires no nedical examination, rupervision or follew-up;
and

(¢) it can eanily Le dig ributed,

1.2, Txpes of ccndomg

Basically thers are iwo raw materiuls fep condoms! akin and
rubber. S-in condomy are still in use in relatively low velume. They
are said to transmit body heut much as the human skia does. Rekver
gendomg? In the 18708 the first rubder condoms were mede by ths
sement prccess. In this process finely uivided crepe rubder is
disselved in a volatile Rydrocarbon., Upon removal the solvent sve~
porates lsaving a film of rudber on the form. This eperation is
repeated until the thickness of the condom meets the reguirements.
Some eondome are 51111 mede by this process dut, nowedays, the bulk of
the vorld production is mede by the latex dipping process which uses
latex instead of crepe rudver.

As te the outer shape and design there are the follewing types
of eondome:

(a) eoloureq;
(d)  trenspareat;

(s) opagee;
() plain-ended;

e
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(o) reservoir-ended;

(f) rippled;

(g) stricturedj

(h) flocked, with a rouh surface;
(i) dry (powdered)j

(3) lubricated; and

(x) different smizes.

Raw myterials
2.4 Batura) pugber ditex as paw materini for comdom preductien

Untii ahout 1970 the use of the later of natural rubber for maiing
an7thing Lut creps and smoked ;shcot was cuonfined almost exclunively
to a few small industrial prccesses. Then ceveral devclopmmentis
occurred, such as the use of Aigher quantities of ammonia for
improved ;rcservation of the latex, the developmeni of methocds for
eoncentratinz latex to total solids of 60 or sreater, and the develop-
ment of baiter ranitary practices for storin: and shippiny the latex.
These were some of the factors that propelled ratural latex into the
advanced technological state that it now enjoys.

2.1.1. Virgin latex

e solids content of fresh latex as it flows from s
plantation tree of average age is between 30 and 365, ihe latex
solids from younger trees is sometimes anm low as 20% and for
elder trees ani trees that Rave not heen tapred for a long pericd
of time the solids can de as high as 45%. Although arprox. 90
of the nolids is accounted for by the rubver hydrocarbon, also
present are enzymes, proteins, resins, sugars, tannin, alkalcids,
mineral salts, and seme bark censtituents (30). Some of these
nonrubbers are responsible for the stabilization of the colloical
particlss of rubber in the sorum., Cthera affect the colcur of
the latex, and still ethers are partially responsible for the
physical characteristics of ihe rubber centained in the latisx.

As 1t flows from the iree, the latex is almost meutral,
bt ensynic and bacterial action seon changes it into am aecidic
endition and the rudder tends t0 cosgulate. In orier te imhibit
the seagulation and t¢ keep the latex in a stable colloidal




condition, prerervatives and tactericides are alded as soon es
pregivle ~fter tae later ccomen from the tree. The moat eommon
preservaiive s anriviia, tut formaldshede, sodium hydroxide,

goap, and certaln tactericidal clericely snuch as salts cf
pentachleornphencl are also used. The uwsual plantation nrictice

if b2 s late @ suall cuantity of armonia water in the cellection
cup so that the fre h latex flows into the stavilizer. After tre
latex has icen collected it is taxen to a statiorn vhere additicnal

anronia 1s addad in the form of a ras.

Anmonia 13 preferred over the other pressrvatives because
it has bacterizidal properties ani increases the pHd of the
svstem, thus maiinz 1% more stable. If ‘here is too much
amionia preeent when the iatex is used in ceriain processes, the
u;'monia ma; be decresszeu by simple aeration or by the action of
formuldchyie, which yields hexamethyleneteiramine. This last
chemical is an accclorator of vulcanization and usually does not
interfere in varicus laiex proecuses. he disaavantases of using
smmonia are the relatively high cosi, disagrceable cdor, and loss
dus to volatilization. Also, inilcativns are that wrmonia=
resistant bacteria ctrains may be developed in latex which tend
to lower storage lifc. Latex stabilized with 0.7C7 amwonia
calculated on the weisnt of the latex (ut 35-40%% solids) exhibits
a big increase in bacteria count during the first few da,ys of
storage and then it levels out and keeps this condition for some
sonths. Besides its bactericidal property and its alkalinity,
amwonia reacts with the naturally occurring fatty acids in the
latex and these soaps formed in situ are absorbed on the rubber
particles 10 stgbilize tho latex further.

2.1.2. rifuzed late

Becauso of the cost of transportation and the ease of
application, practically all ithe latex used as such in indusiry
is in a concentrated form. By far the most cosmon type is
eontrifuged latex which is made by treating the fresh latex with
s stabilising agent such as ammonia and then passing it through
e centrifuge (34). The fresh latex is stabilized with about 0.}
ammonis, and after centrifugiag it is adjusted upward to 0.6%




10 insure rood storave life. Thig i eal cd T oY grwogin Yaies
in the trade ani is referred to ac AWM+ -~ - - a,
By varying the operation of the contrifuss, <« rziative cusn-iiw

of the concenirate and the serun cen be adjurt:i to an cconeric
level. Approx. 50=85% ¢f the %nial =olids con‘ent ef the frarch
latex remains in the concentrate and the remaining quaniity is

in the skim,

The above two secticns are cquoted from Kirk=Oituer Encyclcovaedin.

2.1.3. Quality requjrementy in latex for condom produsiicn
This has 10 be hirh quality centrifuzeda latex. A% presen:

Malaysian latex is said to be best and in fact lalaysia is tha
world's greatest exporter of natural latex. "hc basis of the
success of Malaysian latex is the well orranizei system of latex
prodncﬂon and quality control in this country. Viscosity,
acidity, stability, double centrifucation and other prerorties
of latex play an important role in condom manufacture. Uge of
latex from mature trees, timing of storage, ccasonal influencas
and other factors must be carefully obsorved. During recent
years also other latex producing countries have become awore of
the importance of congtant good quality. India has had congi=
derable success with its government rubber plantation on the
Adaman and Nikobar Islands and there is also a project to use
Indonesian latex in a condom factory to be built in Indonesia.
In any cane a close co-operation between latex producer and
oondom manufacturer will be essential to achicve successful con-
dom production,

Natural rubdber latex is still the bdest raw material for
condom production and there is no indication that it will bde
substituted by synthetic rubber latex in the next future.

2.2. Price of Jatex
The price of latex basically follows ‘he rubber price and there-

fore fluctuates as commodity prices uornllf do. Recently, the prices
for rubber have fallen (in Falaysia at prnon‘t ¥$ 1,3C per kz. DRC ASSl,
1 19743 %8 1,50 per kg. DRC ASSl) which has resulted in many enall holders
converting from latex to palmeil production. Cn the other han?, fuiure
price increases due to speculation cannot be excluded. However, all
these fluctuations of price will mnot have any significant effec: on




Khmer
¥alaysia  Indencsia  Sri Lonza  Vaetnam  Eepublic  Liberja Jotal
1962 118,056 22,385 361 2,822 9,065 22,220 17%,432
1967 146,034 24,587 90 1,307 14,500 26,657 213,435
1972 202,367 NA lih NA NA 39,172 NA

the condem price. The actual proaduction price or ¢ ‘08 fun de
estimatec *c be as least auwit US3 1,50/ srrose, TR |
Price 1s becween UL 3,50 and o8 7,00 mross.e L0 . cuce 1 cro33 of
condoms about 1.0 grams of Yatex (iR1) is neede'ty, wuich cnats aboui
U533 04075. Thus even heavy price increaces cannotl have simmificant

influcnce on the praduction eost of condons.

2.3, Produ~tinn ond ceacuzptron of netural latex

Unlike crude natural rubber, the production of commercip) latex
is limitel to rolativily la ¢y well=crranized estatrs that employ
an adequacte technical stoff. There arc only about a dozen catates
that produce natural latex. The foliowing table shows the net

exports ¢f natural rubber latex in tons:

These figures illustrate that there will be no shortage of laiex
in the case of heavy increate of condom productiom, since the consump—
tion of latex for condoms is £mall. The world production in condoms
may be estimated to be about 20 million gross., The weisgzht of 1 condom
is betwcen 0,7 #. and 1,7 g. according to the thickness of the condom
(0,03=0,0C ma.). This means that the total consumption of latex for
condoms is beiween 2000 tons DRC and 5,000 tons DRC per annum, The

estimated total consumpticn of natural rubber latex was 282,500 tors
in 1972, the totial production of natural rubder was es<imated a*
3,102,500 tons in 1972, Ccmpared t0 those figures the amount of latex
for condoms is o small that even a hcavy increase in preseant condon
production would not have a significant effect om the availability of
latex. Other factors such as the development of other rubber
industirics will therefore have much more influcnce on price and
availability of latex.

2.4, ‘v“;mﬂin of latex - Views of condon mgfgc;ure;g

The condom manufaciurers also agreed that there are no serious
problems as far as latex is concerned. The following comments were

A




obtained:

2edol. lonlorn utker lreroirvieg, ondom

- -

(a) LR] does not mnticiuate any r1w material snortazger
whatsocver;

(v) Malaysian ic ihe only source of latex used at present; a.d

(o) LiI does not anticipaie thai en increase in itz.lnter
requ:riments to ¢ navle it io manufaciure 1 x 107rons
additional condrro woudd nav: any signiticint elfect «n

the use of laicx. This is “aec .o the srall proooriion
of the world's latex vroduci.un wnich is useda Tor
conden manufactures a teni'o 1 increase in aemand fer
latex for condom maruvfacture would nct in their cvinion
seriously dictort ihe world trading patierns in later.

2.4.2. Sagami Rubber Indusirics Co. :“d., Javen

The situation conzcrning raw caterials 18 the following:

Japan'!s condom manufacturers rave a great cxperiernce in
production of condoms from latex. Nowadays, Malaysian later is
preferred for condom production, because Malaysia proviaes a
standard latex of high quality. Javan's producers prefer dcuvle
centrifuged laiex. Their requirements concerning viscocity,
acidity, stability and other properties are very high and
imported latex is tested carofully. 1t is estimated that raw
material costs are 20°% of the condom production costs in Japaa.
Sagani is very optimistic concerning availability of latex also
in oase of increase of production.

2:4.3, i Industries (‘alaysia) Sdn, Berhard

There is no shortage of latex at present, the quality of
Malaysian latex is very good, since the sysiem of quality control
is good. Bomeiimes there are viscosity problems due to weather
effectst Too much rain affects the quality, there are also
seasonal influcnces, timing of storage is important. Suppliers
are Harrison and Crosfield and other latex companies. It dces
not seem that there will be a shortage in latex, but lcw prices

have resulted in many small holders converiing from latex to
palmoil. At present the price of latex is N$ 1,30/kg. DRC 4SSl.
This is cheapor compared with 1974, when the price was

x$ 1,50.




24,0 Boval Triuzirien (a5 Yand) Co, 1id,

Germany inow=pew cnatled ‘he use of (Y latex frorm 8o .
Thailand. The latex is treated to cbtan exact viacosity and
exact colours It took years to teach noople to produce latex

tuited fcor condom production.

<¢4.5, Hindustan Latex = Iriia

(a) The main prodlem in condiem , roduction ig latex, Windustan
Latex has a srund knowledge of latex tecinclory, knowing
well the irrertance of tapping Trom matiure ire2g, dovbie
centriiucation, prerer agin~, etc,

(b) In rime of chortage the use of latex frem imaature treeg
cimply 1or reascas o profitatle Lapping showdd be avoided;

(c) There 15 now a very ¢ood latex available frm Govarnment
plantati-n on the ‘Ardaman and Hivodar Tolaris, Tere, in
a real trooical clirate, pla~tations from Yilaysian
seedlings ~ive month by month Frouing yiclds of latex
processed arcordine teo the reguirerents of condom
production. It i3 expected ihat the Fers :a plant will
get 1ie requirements of latex from the Aninman Islands.

(a) The demand for latex for eondom production is very modest,
therefore availability of raw riaterial will be no rroblem,

2.4.6. Situation in Indonesia

Indonesia is an important lalex produeing couniry, its
latex is, however, at Fresunty not very uuch irn uee for condem
production, although in the time before 1950 London Rubber Co.
had purchased Indunesian rubber for condcms. It is pl‘nmd
that during the first rtage of the joint venture of lozal condom
production, a siudy on local latex for condom industry will be
carried out and both Indonesia and London Rubber Co. believe
that with improvement in tecinical processing, Indonesian ruvber
will meet the requirements of modcrn condom production. The
small condom producing company in Central Java is said to use
Indonesian latex ai present.

30 ml n"oa!ct*m

An analysis of the present situation of condom oconsumption in develeping
countries reveals that in rany countries most of the conioms are imported,
Sorme countries such as India and Korea have rather big demestic condom
factories. During recent yoars joint ventures and subsidiaries of the big
condon producing companies have been established anrd are projected in




level apinr covntricc = Malayzia, Indonesia, Trdin. Myrihe-more, in

come countries, *here arc cristing small d -eniiec cmiasm fu~.ories =

Malaysiay Irdoneuvia, Thziland - that however urually fece v =~blers of

quality of their prciucts.

3.1. lLecal prodictinn by The Tateoy Tipaj 2 Process

The conde. congisting of a r:bber shea*h with a receplacle at

the closed end, and a thir ring formed ty rolling the rimyat the

other end, is moulded from suitably corpounded naiural rubber latsy.

The steps of proluction are the following:

3elel. Comncundin-

Concentrated natural rubber latcr, if possikle dcun.e
centrifused, of 60% concentration is used as the raw matcrial,
After testing in the laboratory the latcr is stored in ihe latrx
storage tark. It is then clarified and fed into the mixing tank
where it is mixed with the compoundins chemicals. Those chemicals
are prepared as a form of waicr dispersicn (40%3) of vul zanizer,
accelerator, stabilizer and disperser in a colloidal siate hy tall
milling before being add2d to the latex. Compounded la.ex is
heated in the mixer to about SOOC and ithen held in storage to
allow prevulcanizaion conditioning. It is then transferred to s
tank for ageing. The aged latex is subscquently fed to the
charging tank. Physical properties such as viscosity, mechanical
stability, total solids and heat stability are adjusted here,

The latex is then supplied to the moulding sectiom.

3.1.2. Mouwlding and vulcani-ing
Moulding is usually carried out as a fully—or semi-automatic
process. Compounded latex is fed to the dipping tanks of the
moulding machine. Class moulds which are fitted to an endless
chain are dipped in the compound latex. Afier drying they are
dipped once azain. The liquid level of compounded latex in he
dipping tank is adjustable to decide the length of the ~ondors
sticking on the gluss moulds. The deposit obtained cepends only
on the viscosity of the latex and the speod of with-irawal of +he
former. Therefore, these factors must be most carefully econtirclled.




Mier drvir o the cordo s are passed ihrou~h the edse rolling
st i ome v = ahe final darvang chasner, the ccndows are dippec
i armr i water and "anti-scick” sclution to rmake stripoine
casy. SiTiEpia: can 2ither by done oy hand, or by a ctrip,ing
machire. Brochen, or a [.roedl jeu of sherucal nlurwy are used
in fhe gers: .. achine for romoval of the conunne fron “he
forrur. Aficr gtripoin: the conao~ = are partially dried snd
gent *c the vulcanizing section, “The moulds, afler being stripred,
are passed 1nto tne tank and are then waried aud drieua. In the
vilennizins ortiamn Lhe condoms are ~lcanirzea :y; heal in opder
to give the «lastieity and anti=decar rejquired anto the half-

finithed v iv.t2e At the same ti v, cxcess rowder is removed,

lmost ne latour 1s needed for dirping, tut sophis‘icatea

equiimont and eract tuning of the dipping proecess are necessarye

The mculiing secticn also determines the capacity oi a
plant, which is aliays a multiple capacity of a single linc.
e monthly capaciiy of the autcmatic Japanese lines is avout
20,000 grosc per month. TIn Yalaysiu, a szmall company wor:s
with a 10,000, gross/month linc. In any case, the smaliest
econcmically feesivle capacity for condom production will be
the capacity of tlc smalleai aulomatic dipping line on the
market. Nalayrian condom manufacturcrs have estimated the
minimum economically feasible cepacity to be 1 million grors
per year in a developed ccuntry, and 200,000 gross in one line in

a developing countiry.

3‘103- I!ﬂi;n?
The clectronic pinhole tester comnsists of a conveyor belt

on which two rows of chromium plated stcel moulds are fixed and
driven Yy an irduction motor. The condoms are inserted over tke
moulds, and the a:r trapped inside is pinged by allowing it %o
escape through a hole at the top of the mould. The mould pasces
ihen throuch a rotating sponge wheel fixed at the side of the
moulds which tightens or fixes the condoms om the mould. This is
to aveoid any wrinkles in the condcm while it is tested. Then
these moulds are dipped into the inspection tank which ecntains
a special soap solution. If there is a condom pinhole it will be




eleatronicall s detected in the inspectinn t-nk and the celeaticn
plunger imneliutely stirikes at the rin locatel o the ciac -3
that particular mould. The pin will then rrotrude ocutsiie
irdicating a defective condonm. The roulids with the condors ar:
then dried in the drying charber, and after drying are rollsi up
by ancther sponie wheel. ‘Yhilst ©ollins un, a epinne wheel &t
the top presces the lop ol ‘he meuld so that il may not be
ptripped off at that poini. The nex* cperation ¢f the raciire
is stripping. There arc two pesiticns in the line for cirirpirs,
one for ihe good conderms, and the viher for the delective coidung.
Stripping is done by another ¢ponse wihcel. Collecinrs are
provided to collect the yood counders wrd the defective, re ccted
condoms reparately. For quality conirol, there are several iesic

10 which samples ure subjected:

(1) Tensile strength;
(1i) Air inflation test;
(111) Dimensional analysisg
(iv) Appearance test

(v) Watcer leakage test.

The steps of testing and packag.ug are very labour inten-
sive, and therefore, for example, Japanese mamufacturers usually
plaa to carry out this part of production im regions of that
couatry where labour is cheap.

3.1.4. Eackaging
In the packaging section, the condoms are individually

packed ia laminated aluminium foils with suitable costings and
priated designs. The strip packing is dome by sachines. The
pecking of strips in cartons or packing cases is usually done
sanwally. If the condoms are lubricated, the ludricaat is
sdded during the packaging operatiom.

As far as ecomomic aspects of packagimg are concerned,
this is the most decisive step in comdom production. Its impore
tanee oan be meen froa the fact that costs of packagiag were
estimated by some mesufscturers 1o be more thaa 50% of ihe pro-




duciien cocty uno an fact it arpears thet the avallacility and

price o f oacumireon packamny fooes ray influence ¢ .« nrice of

. "R reacon

-

cont ., ach more Lot laver aa ke row oLt
for tte ;rcit srare in the cooty of caciarin, lien 1n the
commew cal mar.etins of oontors. 1t 13 ‘rue that cocd mavvet:ns
ard §oc-amins of oordoms can Lnorracte sarganption of particular
Fran:s of conicos very ouch as was neted in the ennlom carpaign
an Jasarta, and i condom dndic tTs o an "hailand. It is
suprrising that in the privatc comrercial sector, ruRtNMere are
net cndnly eon ocrrod with heoh rrices and even prefer ihe mors
ex~-: .ve rrodus . Resardirne the oiegtisn of hirh comt for
packag.ne 1oas nonaan forls, oo shewld Ye uxooninew wacther 1t
may b orovartie to find a o lero expoenuave, but nevel theless
atbrooiive an: Jdororiv, tyie ot packacing for family planning
pur~ 23, In..1, -1 *the hirwdh prosrocime, has already rade

come oteps in ti1is divectivn,

GV AL

Jo2. Lxistinc pred ot o
The total annmual werin produ~ticn of condoms can be estimated to

be coout 2C million gris~, most of which ia produced by a few big
ccrpanies. The capaci‘ties of the cendom ranufaciurers are usually
almost fully atilized, with the exception of soma Lugll ranufacturers
in developing countries - a.g., ¥alaysia, Thailand., 1In th: case of a
Leavy increase in condon congumpiien ihrouch family planning,
hewaver, additionai nrocuction facilities would have to be installed
to mect putlic derande. Production connot be increased rradually,
but only in tteos, as rultiples of the capacity of one lire. A
contract of 750,000 £rous, according to Londen Pubber Indusiries,
would justify installation of new condom machines. Therefors, condom
producers really rcquire long term contracts frecm purchasing agencies
to justify adcitional machinery for increased production.

3.3, velo-ed countrics = Producers!
of coni- . in lase. leveloped CounTrLC)

3.).1.Lond Zubber Indvnirie

(a) LRI would be willin~ o consider joint ventures in which it had
a conirolling interest or in which it participated on a tarnkey
operation basis. LiT would then maze iis mirey tfrom the sale
of machiners and rnou=how, 1t would insist en the plant output
Leing restricted 10 the country cof manufaciure as it couid met
afford to develop extra compuiitcrs.

T T U
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(b)

(c)
(d)
3.3.2.

(a)

(v)

(o)

LET would de willin® t¢ runply oo e o0 vl Foss ven
packa.-~ins in Lilge It conviderna 0 0 T sl
parizaed 0,02, conde i/ annun wou o

it woul! rot ezucia~» -bho criavlion ool Lol
packacsing facilitiez to pe de.asrabley thic cvoia ool
in local prciaetion which Jirecily emre-o0 W wh s

ectablished sarxets, and it would not be a par'y *n rocn
a venture,
LRT deccy not lirernce,

LR] have no plans for exrrnling croductisun in 130s, arert
from Indorecia there discussicas with the Onvernmend are
in progreas, rut ther would te willinz to comsidcr when
further iaformation =n likoly cenands for eondeng i
available.

“agami Ruvber Tndustrees Lid,, Jaoaa

Sagami is ready tc make join: venture projects in othrer
countriec. It iz, however, difficult to select rariners,
carcful feasitiiity studicc are recesmsary and a loi ¢l
tine is nceded for coverameni formalities., Since a
20,000 groas/year capacity plant is considered to de the
smallest economically fcasible capacity, a lars: iavesu =
ment ie necessary, financial rsuppori from internaticnal
agencies might be consiuered.

To provide succescful production in develeping countries,
the delivery channels musti be well organized t¢ avoid pilu=
up of condems.

In fact, Sazami has set up a condom factory as o ‘cint
oompany in Malaysia. The first line went into overation
on )}=~ghift basis last Scp'‘ember and the next line will
start operation in February. Sagami has provided all ke
equipment and gent } expert engineers who are fuilly
reeponsible for compounding, mixing, packing and testingc,
It took about 6 months until the same quality as ir Ja.an
was reached and it is hoeped that Malayeia will becure a
good supplyins ccmpany for home and export markets. Thne
advantages of production in Malaysia arei

4) sufficient labour power;
11) best latex source; and

144) land ie cheaper there than in Japan.

(¢)

One manufacturer sold a plant %o India in 1968/6S. There
were, however, difficulties in the technical field and ilne
Indian Covernment was not fully satiefied. Indian
Covernaent hae aexed for furiner advice from Jananese
producers.

3.4. Rifficultiee of local opoductjon een by ths develored

sountries’ condom manufpcurery
Some of the developed countriee! condom producers have airead, uad

experience

in setting up production facilities in LDCs. Thcy zave the
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vooatop febher Infustrios, lonioe

Avarlability of 4+=ained persrancl kas toen a predler in
esiablishins condom fact.ries .n 04, i 2u Lerncl Ye
pimtn, eniniers ana effec’rve rana-trs pose varsisalar
rrcilemne The ‘ime taien to frair a later Leenneloyast
varieu: abv.ab 3 to b Tontre woulda ve re:uired .u tedih
a4 cherical orn-ircer or & ruuvker technole 1et the
necessary srillsj 1l up to 2 years cold be rezuired to
train a graivate in Cheriatry. anavement train.ng is
more of & problems  thic freecusntily requires radical
chrnres in o titude om the rart of the trainee bafore he
can Le tar-hi to be a fOOt mana-ter,

Another major prublem L4l han experienced in geiiing un
fartoriag in LDSe hus been aveiilavilicy of Uk, staff
willis® to work overs2as for proir-cied reriods. The
co.pany has founi that this factor rrevents it from
establisling more than two plante at any one time,

Political problems, currcnev, and local iraditicns Fave
been rajor problems encownered in settire up plunizc in
LiCse Import licence resiriciionsyuse of local raterials
(1atex and packasing naterials werc sub=standard) have becn
mojor diffi.ulties encountercd in the condom factory
estubliched in India. Litl also exgerienced dif“iculties
followinc the insiallationd a secondhani rachine at its
Indian plant. The Trnaian Government cliansed the srecifi-
cations for ccidoms Toilowins the start up of the plant
which made the product uvub-starniard; this occurrci after
the Indian Govermment had siven its blussing to the
installatior of the unit. LIl had informed the Governrent
of the quality of the condoms which would be produced by
the unit rrinr to its installation, and sgreement rad
been reached to proceed with the installaiion of the
machine, As a rasult, iwo years' condom producticn was
lost whilst a new machine was manufactured, delivered

and fitted,

Some governw:nts insist on the location of a factory in
an unfavourable site; the motivatinc factor here could
be the introduction of indusiry into depreased srcas.
Sometimes, these reoulations have to de oppesed on
technical grcurds, 2nd cam delay or prevent the installa~
tion of a faciory.

The corrpany is having some difficuliies in its discussicns
with the Indonesian zovernment ressrding the irnstallatica
of a condom factory in “‘hat country. Social hatiis suea
as long lunch hours and holidays are particular siieking
points at present and have t0 be resolved.

LR1's experience in India has shown that finisked product
coste are greater in that couniry; this hes arisen from
ihe inaviliiy of the plant to worr at maximwm efficiency

B, A
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due te Tndian Trverament re::lationrs. Lavour wogLe -
LDCs are ~enerally locs than the U,b.: goetire ang
pacia:.ni; would lewar the finiched prodis. cos: it a
lower standard i nncevtable. wrrerience in LiCa vwiich
LRI's preducts olncr than condoms has susrested tpat
tinisned product costs ar: c=o-oarable Vo those 10 the

U.X.
(a) The Indian plant had railed ‘o produce a .rctit 5o tar.,
(e) Local specifications generally follow ene of “he intore

national specifications ~nd as much presex. no rajor
problem. LRI did suggest, however, thai Hindustani
Latex has produced suh=sizndnrd condome since iro
Japanese experts withdrew, ana it is their understanding
that the Indian Government 1s seriously considerin=~
lowering condem ctariards to crable Hindusiani Latex®s
products to he marketed in India.

(f)  Latex, lubricant, clemicals, packing materials ani
silicons have frequently to e imported and ihis con
cause difficuliies eepecially if the LIC hus foreisn
exchange problema,

LRI has encountered difficulties in India dus to Govern—
ment decree that requires a proportien of ihe conuoms
produced in the Irdian plant 10 be exnmoricd. Loral
packaging materials, which are suitable frr rack:mine
condoms for the Indian markei, are totally unsui v for
the export markets. '™his requirce the import of nvaelo.ans
materials; and this has produced mome proviems du= to
India's precarious foreign exchange position,

(g)  Mesting is similar to that urod in the U.K.: ranely,
elecironic testing., LRI admit4ed that it showld te
possible to train people to visually test condems if
labour intensive operatione are required by the Govern-
ments of LDCa.

(») Currencies can be a problem in the successful op¢raiion ol
a oondom factory in an LDC. Cne example is cited above
at (f). L?T would also tend to avoid ihe accutulation ol
soft currencies as Cificulties may be encountered in
converting these to hard currencies.

The company hax almo encountcred difficulties in Iran due
10 the excessively long time taken tc transact fina~cisal
deals. This could be a possible factor in the loss of
profit by a comrary sited in Iran if provisions arc not
made for this contingency.

3.4.2. Sagami Pubber Industries Co. Lid., capan
Sagari Japan mentioned the following difficuilties jurine
so84ing wp their joint venture project in Malaysias

(a)  Ovtaining and training good local engineers;
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IR ’ aclr rLfr A, N venture war raue. 1t tOOK twd
vedrn v T saa Thtnaro N lav @il an 1 Jaranese Joverr-
cotie e ero gore cooblems 4y aejutsitior of land involving

apris.aticy L0 de all vud *o tuila in the irdurtriai mtate. Supoly
of ele rici*y unu vater Lucs aluo come tine. The resali wus that

the pro. 'y wnich hed storted Hn Octover 1909 with Mp, Usniama coming
te Malaveiu, +2~ eompleted cnly at the enmd of 1972, Production eculd
start ordy in spril 1973 wien elec'vical power was obtiined. Durine
the startir. pericd the ouality of the condems was lower = 30 to 40

scrap = and it teck cne year until the Javnaneme stand:rd vas reacnei.

1

%

Financial standing durir: the first twn years of production is
recopnize? am difficull {or new condsm producers, Lut suppert from
Japan helped to overcome all uifiiculties. ‘here are alsc difficul=
tiea in buildins un & sales nrmanization. Bu:~i hes ottained so-
called "pioncer status"i for a maximum of seven years ihere are some
preferences in taxation for mew indusiries. These involve complying
with some conditions: At present no more than 107 of tie production
must be sold in lalaysia; if produetion increases this night be chansed
to 30% The quality of the company's products has now reached & very
Bigh stardard, so0 that Sazami has applied fer the SIM-mark to obtain
another aivantaze of the pioneer—control status of imports.

»r. lLeong Ywck Onn, Director of SIX, will play an important role ia

such decisions.

At present the monthly production is 40,000 gress, with & maxirum
capacity of 50,0C0 zross. Zaszami believes that ‘he minimum economic
feasidle eapacity be 1 million gress per year for Japan and adout
40,000 to 50,000 gross per moath in Malaysia. At preseat most c¢f the
production is seld {o .apan.
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The ec’iroted anaual erragurption of =~y domg = “alavain =
Yol 40 40y g e w en verc.al Mo el plus £ .T05 = Lo tnera
is8 A very cormileranle anduat ol gemuccline ea tha the Cverasd annual
eonsumption can ve eciimatad {0 pe more ‘han 100,00 grors w o

S

smug-ling frem Thariar!, Sinsanope ani Swnanz,

Salea and narketins are « probler fow Sazamis The isl:nie vort
of baluysia does not uee cori-s for reiisions re.none. Therofore,
the market for crndcme is very low. At precent moit of the b NY-NA
uscd are imported, -arex from _ondon hisher Cempany. This fir ras
becrma synorymous £or condon in Vmlaycizg becaure Lhis ecropary nag
been on iiie market for a len- tine. Jhore are no reeiricticna ap
irporss mo far and s.nze adverti~ing is frrroidden it is very ¢iffie

tult for a new nrodust to Le irmediately successful in the marcet.

UNICEF and S1DA usually buy big quentities, tut their cricre ore
only once ani they cton after thate Long term coniracts woull enzble

the company tc adapt its caraci‘v,

Sagzami Malay:sia has siarted to eontact buyers all over ih. world,
0.g. Greece, France and Italy, to sell bulk or packoi eondoms, Lut

the effect of this campaizn has been rather ansatislactory.

As far as packaging is concerned there are problens about the
aluminiwn foils. A company plans %o rrciuce the foils locally with
"pioneer status". At rresent tae quality of iheir products dcss not
meet the requirements. It must be expected that the dutiea for foils

will go up when the compar : obiairs ihe SIM mark.

T™e five persong of Japarese nationality on the staff of Sagzanmi
Malaysia face soms problems concerning visas. These are currently due
te oxpire at the ond of 1975 and from that ‘ime the rumber vill
deerease, to be substituted by Yalaysian raticnals. Mis mey bring
predlems as far as production is eosmcerned.
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up detailed eauirgent licte ard finw erect= 34 woald Le pocoroary 0
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be builte Nole slon 4hat ejunrnwnt prices are subjest to wocerlainoy

due to inflation,




Tentative 1iot of erurtrront fop the s etraection of Aioreonin fr-m
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tutreyn oy o@o®
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Capicity ner tun 150 kg tubers (2% k& dry tubers’
Yieid per run 3% ki dicngenin
Ca.acity S runs peg Qay

Merioder needed 3 per rhift

|
micropulverizer 20,000 to 130,000
2000 1, vecsel, srlasc-lined, with

etirrirg etaipment, vapour-heated,
with cordercer 60,000

decanter (stainless cteel), op 35,000

centrifure (glasr=lined with
variable speecd) 30,000

fluidized bed dryer 20,000

1000 1, versel (stoinless ateel),
with stirrirz equirment, vapour-
heated, with condenser 40,000

vacuun evapcratcor (pump and
condenser)(stainless cteel) 30,000
centrifure (explosion protected) 10,000
rectifying column (=oivent recowery) _ 5,000
220,000
Piping and instrumentat.on, S0% 110,000
30,000

Pngineering costs, 10% _)3,000
363,000
Construction costs, 100 36,000
Contingencies, 20% 12,000
471,000
Buildings, 507 235,000
704,000

Raw materials nesded for production of 17,5 kg dicsgenin par day:
1750 kg frezh dicscorea tubers

1400 1. concentrated hydrochleric acid

5500 1, water

4000 1, petrolether (90h is recovered)

250 1, solvent mixturs for recrystallisation {705 recovered)




2. §isple extractiocn unit for steroid raw materials

The following list gives a roush idea of equipment and investmeont
needed for the extraction of acout 00 kg of plant material per dav.

s
2 vessels (stainless steel or glasc lined), with
stirring ccuipment -~ cach $7000 14,000
1 decanter (stainless steel) 35,000
3} vensels (stainless stecl) - each $5000 15,C00
2 eirculating evaporators (stainlcss steel) -
each $12,000 24,000
) pumps -~ each $1500 4,500
1 separator : 3,000
2 condensers - each $6000 12,000
3 hoods 4,500
2 voilers for water 6,000
Piping and instrumentation 18,0c0
136,000
Space required 1000 to 2000 cu.a (300 eq.m x 4) 120,000
Total capital investment about 256,000




Propment fe- ¢ dpraaetoraition of diecrenin 4o ite interradiate

-

It seops worth menticnming that transformation of dioseenin, if nct
carried cut ¢n a lare scale, can be carried cut tv production in bateh

s larce-neale luboratory coulprent,

Capaziiy per run about 5 kg dios,renin
rarpower rneeded 4-5 rer shift
$

¢ 50 1, reaction vessels, rlass lined with reflux
condensers - each $6000 12,000

? 100 1. reaction vessalz, equipped as abtove 16,000
2 vecuun evaporators (atainless steel) with pump 12,000

1 50 1. vesnal (stainless ateel) with stirring
equipmont and drain valve 3,000

1 evapcrator for about 20 1., with purp 3,000

35 1, flasks (laes) with heating jackets and
condenser 1,000

1 centrifuge or 1 suction filter apparatus with pump 8,000
1 rectlifying colvnn with solvent recovery 5,000
60,00C
Pipinz and instrumentation, 50% 30, 000
90,000
Frzineering coste, 107 9,000
99,000
Constructicn costs, 10% 10,000

Contingencies, 20% 20,000
129,000

Luboratory cjuirment (withcut epectroscopie
erquipmer i) . 12,000
141,000
BPuildings, SC 70,000

Total cepital investment 211,0C
IR

Chemicals necded for prcducticn of about 1 ke pregnerciones
Acetate 0!‘03 - le2 kg

Diosgenin - 35 kg laH303 - 410 g

Acetic anhyaride -~ 10 1. Benzene 50 1, (707 reccvered)
Aluminium chloride - 350 g Potassium carbonate - 2 k-

Sodium acetate - B850 ¢g Water and sodium chlorida




(v) Bruipment for tableting

3 rotary pclleting machins 12 dies cavacitivs
20,000 tablets per hour - cach §10,C00

If bigger capacities affordeds

1 rotary pelleting machine {Fette) for 28 dies,
capacity 130,000 tablets per hour

28 dies

(c) Equipment for coating (susrensicn coating nrocess)

4 coating pans -~ eazch $6,000
Hoods and other equipment

(4 programmed system coating uniis - each $30,000
(4) Pguipment for packaring

Equipment for packaging contraccotives into blister
packs and filling into boxes

(Normal sealing equipment
(Machine for packaging in glass bottles
(Machine for filling into boxes

Qgco ngired

Pableting and packagings

140 Bgeme X 305 = 500 eu.n,
Coating 180 cuen,
Packaging 420 ou,n,
Mores, cffices, workshop premises 900 ou,.n,
Control laboratory 100 cu,n,

2100 cu.n,

Capital investment for a tabledire ficilitsy of abrnut 2 rillicn oo

annual capicity

Weight of tablets nroduced daily ebout 150-200 k7

Hairsht of preesiire about Q¢ 3 ke por uu,
3

(a) Ejuinment for cronil:ztior

1 mixer 26, Co0

1 centrifugal filtter 4,000

2 tunble mixers 8,000

1 fluidized bed dryer 20,000

Weighing machines 4,000

56,000
30,000

15,000

4,000
49,000

24,000

22000
27,000

120,000)

00,000 = 120,000

24,000)
12,000)
35,000)




.
Capital .rveztment for a tabletir.: facility cf av~u+ 4 mlifen :volr
arual ~. o1ty (continued )

Total c.irital invertment !

Bquipment £6 , (0
49,000

27,000

100,000

232,000

Buildings 250,000
482,000

Estimated prcduction enots for 4 million cycles per yeart

Raw material 250,000
Packaging material (82/rqeme) 20,000 sqew./year 40,000
Labour - 10 perscns each $10,000/ycar 100,000
Utilitice (100,000 - 200,000 kWh,
10,000-20,000 cu.m, water) 10,000
Pepreciation, 104 45,000
Maintsnance and repair, T% 4,000
482,000
L ]

(Production ~rice per cycle sbeut $0.12)
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Rek. Marker develored ‘he threg stens transformation of dics cenin Lo
l6=delyydro-presnenolon-acetate vhich with e more recent irpiovenents
i the rost eommon way of transforminse dise enin 10 an interrcdiate.
Heatins diosrenin with ccetic anhydride resulis in rins cieavage ond
formation of pgseudo-diocgenin acrrate, vhich it converited to the 20-reto-
l6-acylate by chromic acid oxidation. Cuo-'ting with acetis orhadeide
results in 16-dehydio-precnenoloseacetate which may be hydrogenaied to
yield the pregnenoclone acetate. The firri step is improved by caialytic
amounts of Lewis acid or ryridine-chlorcipyiraie. Best results are
obtained by coockins with n=nctancic acid 13 small amounts of acetic
anhydride. The yields of ovidation are improvea by the use of
pormanganate/periodate rearent o f Luwiaux and iudloff. Converting
16~dehydro-pregnenclon-acetate to oxime iz folloued by Beckrann re-

arrangement to get dehydron-epianirosteronc—acetate.




Ze  Tynthecas of horzcnes from intermediates
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8tarting from 16=dchydropre/menol one-acotate the 174 hydroxy=groun
is introduced b epoxyd=ti~n, pirz cleavage oy kydrobromic acid and
re-oval of bromine by catalytic hy’ro~enation. After introduction of
the oxo grour &t porition 3 by Oprenauer oxidation both 0.0 groups are
protucted as cthyleneketals, Perac.d epoxydation of the icarran;-ad
double hond, ringorening by Crignard reagent ani dehydraticaticn lead
to medroxy rogesieronacetnte, flecently sore unadvarntageous sid- effects

in use of medroxy; rogesterone~acetate have teen f~aind,




2.2 1M = etinvl smtradiol

. 9 %

Y _w B o ~
ol 1 |
[0 Ore o ° ~ "
loask),

St ST =

.‘c"u ) ' . \1

& CHIECX w L fd eyl ct‘: !
] Wo ‘V)\’ 3 '

Oppenauer oxidation after saponification of the Ashyiro=
epiandrosteronsacetats the 3 keio 4-en group is introduced. WViero=
diological dehydrogenation leads to androstadiensdione., By ketali-
sation of the keto group at carbon 17 and reaction with diphenyllithiun,
estrone is obtained which can easily be transformed to 17 = ethinyle=
stradiol by sthynylatiom.
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Wetistein and co-workers have werked out o very sweesssiul syntdheci:
which inepite of a rather great nunber of renct cn steps has worled ¢
to Pe very economical. It ie ch- racierized by *nc coyper funetionaliza‘:or.
at tiie 1) rethyl group. Reaction of 1:’~-dclwdrocpia.ndror.cronuce‘\.uis rith
Rypobreiic acid and orxidation with lesi tatraaceiate yield a cyclic etre,
wrich after szyponifica.ion and Oppenausr oxidatiom can be submi:ted 1o
reductive rin~ cleavare, The hydroxygrc.> intreiuced to 19 me- roylaroup
enables chromic acid oxidation ard subsequent decarpoxslation 4r eli~ina+e
the 19 metryl roup. Protecting the ) keto in form of dite ' hylsaceial :s
follewed by « v rylat:on of the 17 keto £roup. Acidifisation witk organmic
&°145 leads to Lor-othiroirel, whercas acidification with mireral aeids

leaie to Nore‘iisterore,




3. Norsternids bv +nta)] synthetic metheis

3.1. Noypenmtrienone

‘j’oc WonC
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Roeussel-Uclaf, France, has developed a very slegant process to
synthesize Norgest-ienone, whici is the sciive inzredient conteimed in

Maner,

By FPicheal addition of 1,3~divxo-2-methyl-cyclopropane and aldolconder=
sation the racemic indanederivative is obtained which after separation of
the antipodes is reduced with NaBH4 and formulated. Stereospecific
oatalytic hydrogenation and trarsformation of the formyloxy greup inio a
acetoygroup leads to & trans-indanederivative which after treaitrent wi-h
acetic anhydride gives a enolic lactone. Iy reaction with 4,4~
Ethylene~dioxy~pentyl~mazsnesiumtromide and subsequent berzoylation an
intermediate ic formed which after aldol-condensation and reaction with

prrrolidine yields the tetracyclic eneamine.

T™he eneamine is split, the benzorylisroup raponified and a furtker
double~bord is irtroduzed by DOC yieldinz.A= 10(9), 11{12) = i) =
nortestosterone which is derived irto its oxime. The 17 hydoxyl:voip is
oxidized, the cxogroup treated with ethylragnesiuttromide the oxiri-grour
is removed and norgestrienone is thus obtained.



3.2. Morges:.rel
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Another totally synthesiszed progestin sucoessfuliy introduced te ‘..
nac-et by Scherins and Vyeth is the D-13—c thyl=d/d-ctninsl 1= hyaroxy
gonen=3-on (Eurynon) which bears im position 13 the merv active eth:l
grev . inctead of the methyl sroup,

6 =-methoxy-tetralone reacts with vinylmeagnesivmbromide to yield the
corresponding vinylaicohcl. After reaction with 2=sthyl-cyclcpentan: 1,1~
dione, seco-estrane-dion compound is ob‘ajred. 3y a sierseoiccp1¢ miershi -
lozical ieduction”secc—oleons” compound is ot:ained with the same s‘rictwr:

&t the carton 13 and 17 as in the natural occurring stercid-,

After treatrent with acids the ring C is closed., Saturaiticn of the
double bound 14 ny m:’ny and of the double dourd 8 by Birch reduction
yields 13 ethyl--ona -1,3 5 (1C)triene 3,17 fot-3methyletter, After 3irch
reduct on in ring A, oxidation of the hydroxy group at 17 positior followed
by ethinylisation and acidification, norgesirel is obtained.
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ORAL CONTRACFPTIVE MANUTACTURTRS VISTTED DURTNG TH3 GLOEL. GLi7:Y

The Ddasic oral contraceptive production is mostly undar the control
of a few big pharraceutical comranies, which account for wlmest the wh.le
of present xlobal production, During the Glebal Survey rost of these
eompanies were contacted and their co-operation souzht, ZSrief irforeaticon
about thess companies ae oltained by them during the Clotal Survey
followe:

1, E”Piﬂ‘
The eompany dated from 1851 when Ernst Schering spened the “Jreen

Pharmacy” in Perlin; this was fellowed in the mid 1%960°' by the dnilding
of a factory at Wedding for the manufacture of chemicals, 8ince that time
the oompany had undergons considerable changes; during the pericd detween
the twe world wars, Schering AG devcloped into an intermational

oempany,

Teday the ocmpany conzists of four divisiors, whieh employucrld
wide about 19,000 people, Aboui 10,000 are cao -4 by Sshering AG in
Cervany - approx, 6,500 are employed in Beriin and 2,500 at Brounsweig
and 9,000 by affiljates, The tummover in 1974 for Schering was
DN 1 dllion, and fer the group DM 1,75 bdillien,

The four divisions of Schering AG are:
le Pharmaceutioal Division - located in Perling it accounts fer
about 60 £ of tumover,

2, Plamt Proteotion Division - located in Braunsweiz} itV aceewnts fer
abeut 20 % of turnever,

). Industrial Chemicals Division - located in Bergkammer; it aceounts
for about 10 £ of turnover,

4. Rleetroplating Divisicn - located in Niendburg; it aceownts fer
10 £ of turmover,



~)

rit o oad exporta oout 65 7 of its total production:  the Pharmaceutical

om oexperts about €0 2L of its produotion,

The ccrpary ~cevnies abcut 70C,C00 eg, meters in Rerlinj the Terikammen
ivooereien e AT qporryitately 2 ox 106 87, meters, Durin.s the
o TR < iy Y 500 % 706 are to be invesic? in the Berlin
f- iitirs dn order (o enlarse and revamo the production, administration

rooarr e rtrenta,

Tl ihorazentical Livision producas 7,000 different packaces {o=

Loooetans o abeut 130 Aiffiicat countrier. This large mumber of
b c%e3 18 recessitaled by differences in lansuages, preaentaticns,
£ woard pe suiatiorn., in the different sountries,

Tha eorsany h.s IR0 cu metars of reaction vessels for pharmaceuticel
g7 theiisy Laf of the o are located in Merlin and tks otre: hal” in Dergkimrcn,
A policy decizicn had resulited in the location of the c mthetic work at
Ber.skawen; the react:on vessels in Berlin are used only for the final
sta.v uf recrystaliiration and purification of hormones and some other
materials, This c@r:irion hud resultved from a consideration of a host of
ecclozicil factors which made Bergkaimen a more suitable site for large

Scale chericul synthersig,

The terlin furilities are divided into three areas accordins to the
opcrations performed in each location, ‘Thus, normal, clean and sterile
ar<us have heen assiimed to euch part of the plant, and strict rrecautionary
measurcs are tiken Lo ensure trat 4we appropriate "rencdures re rad fae

ea.h are. are aiherel to,

We were then informad that about 40 < of the present cral zomtraceptive

production arises frcm total emthenis,

Countriecy in which Ssrarinz manufactures ora. cortraseptivey

a) Syathesis

Screring symthesi-es oral coniraceptives only in Jerzany

b) Tablettinz and pasrarzin-

Sehering has companies in 20 ccumtries with tablet and
package oral comtraceptives, In additicn, it tas licensing

agreenents with companies in 5 other countries (see later),




zmc_lnction of OC Preparations

OC preparations are manufactured in the following nanufactur:.: piants

1) Affiliated companjes
Argentine
Austria
Brasil
Chile
Colembia
®*  Ecuador
Prance

®. Production will bo started ia late 1778

India .
Indonesia
1ran
Italy
Korea
Nexioe
Peru
Pertugml
Spain
Taivan
Thailand
Tarkey

Urugey

2) ldcences

ot
Pialand
s recee
Pakiston

Tugeslavia

}) Zubeenirget senwfactuyrers

Seouth Afriea
Venesw la

The eompany had plams to expand its facilities for eral sentraceptive

produstion at its plants ia Indis and Indoneaia, and twe plants are mected for fcueds:

and VYenesuesla,

Fe major expansiom planas exist at present for production of eomtrazeptives
in least develeped soumtries, however, the ecmpany has not sncomtered
any special predlens whioh eould net be selved wlen setting wp predusticn
fasilities in L0%,




2+ Orrorcn 2nd Diosvnth

Orcsanon «nd Diosynth were two separate unite of a hrld‘ug company Akzo

Pharma, which in turn was part of Akzo Hoeldimge, Akzo i, ..: - ..+d & tumarer -

£ 9 billion in 1974, and Akzo Pharma a turmover of f 5-620 nillion. Crganon
and Diogjmih had been part of the came company until 1971, whou Jlza had
decided to =rparate the two units inte senarate and autenomeus conprddac,
Organon had t2en charged with renponsibiiity for marketin~s, packarin-
and rerearch on drugs, aid Dlogymin with the synthasis of dbulk drugea whiel
were sold to Organon and other companies,
Por euse of marketing, Organon Ras divided ita activities into 4 resicms,
namely:

1, Purope

2, North and South Americe

3, Middle Ezst and the Indian sub-continent

4. Rest of world,

a) Partial synthesis - Holland
b) Tobletting and/or packaging in 0 countriss all over the world,

19 Organon factories, marketing in 90 countries

Organon dces not trade to any sigirifacnt extent with China, although
the company does have "know how" asreements with that country,
Purchnases of dioszenin have been made from China,
Organon is represented world wide in more than 90 countries, 1% hasg
Y0 Orgenon National Companies
19 Manufacturing facilities including Argeniina, Brazil, Caolwmbia,
Indonesia, India, Iran, Mexico, Pakistan, Philippines and Trkey.
4 Organon Recearch Cenires located in the Netherlands, United Kingdena,
Prance and the U,S.A,

Two thovsand five hundred workera are employed at the Oss eomplex,

Orgunon always expands in least developed countries wherever feasilbe and
successful}




3. _lu_lse 1-Uzlaf

Rugsel-Uclaf, France, the company which has siarted total uym’ caia

in oral coniraceptive production gave the following inf-+ * ' ~- ol

its activity in develepingz countries:
® Our company produces ecntraceptives in our affiliatrs in 3euth
American, Asiatic and African countries. We will increase procustiom
in least developed countries if demand insreaser;
a) syntheeis in Frunoe;
) tablet and/or package contracertivea in 20 countries;
o) no condoms

Production in [eatct Developel Countries '

Brasil Mexico Arsentina
Peru Uruguay Venezuela
Mtilles Cuatemala Morocoo
Ivory Coast Vietnas India
Thailand

At present, we have no majer expanzion plans feor sontraeeptive
production in least developed countries;”

4. Jmtex.
Syntex is deeply invelved im the production of dioszenin, It has a
Mexican and an Mited States dranch and save the following infermaticns

® Our extraction and intermcdiate plants are ir Mexico and our

firal transformation refinement, and control plants are in U3A,

We produce OCs in Mexico and mome lation Americzn couniries, We
sell aid are ready to sell steroius for 00s prcduction te any
eowmniry that wants to produce thea locally;

We have no present major expansior plans for local preduction
in LDCs, We have existing OCs fu ilities ing

Spain Nexico

Vietnaa Pusrte Rico

apart fream this ia Purepe and USA and importera ia ether cowmntries,”




Glaxo
i :. 2ry production of oral contraceptives is onmly cirried eut in the
U.K., and this is performed under licence from Mead Johnson,

('v...ceas facilities will be provided at a later aatc,

flaxo would only use exicting spare capacity in LDC's to meet
Yo ~reared dermands, 1t har no plans to make caniiul investment in thess

APCAE,

&, Anmerican "inuf-cturers

"here are 5 iz muwmufacturers of oral sconirsceptives in the United

G+ . tes: Wyeth, TJearle, Ortho, Upjohnm,

Threc of the comraniea (Wyeth, Ortho and Upjohn) kzl indieated that
they did not wish to receive vieite from UNIIO staff conneeted with
1COSP, as they did not envisazs any raw uaterial problems,

Approach of the oral gcontracertjve manufaoturers tcwapdg the

mettire us of csntriceptive monufacture in LOCs

The results of interviews with Buropean and U,S, manufacturers gave $he
following imprecsion: production fasilities in more tham 24 countries existy
some of these are in the developed eountries, Eoconomia ani/er polities
normally determires the establishment of particular production fasilites
in LDC's, '

It is a matter of fast that very eften the rec.om for roiting v i3
a government rcrulation either forcing the company to prednce locally

or proteciing lccally manufactured pharmaceuticals,

As far as the major drug manufacturers are conceriied, $he rais eriterion
they use (o ke a decision on whethar or rot they should esl iblich a
production unit in [DC's iss " will it make momey”, Very little intereet

has been showr ir third party venturss,

I
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Ligt of equipmont for 3 SCC.00N sraes rer vear
prodyction line
(2 dipping machines each about 20,000 gross/month capacity)

1. Gompounding

4.

1 Centrifugal Separator

} Vertical Cylindrical Mixers

1 Ball Mill Device

) Latex Purps

1 De<iomizing Device

Several Containers )

1 Air Compressor .

Several Tanks (latex receiver, mcaling, aseing, service, chargze)
1 Ammonia Preparation Unig

Risoellaneous Items (weighing balance, mcasuring eylinders, etc.)

Hewiding

2 DJould Conveying Chains with Sprockets
6000 Class Noulds

6000 Yould Molders

4 Retors

4 Peduotion Cears

- 2 Prying Units

4 Bdge Rolling Xachines

# Dipping Tenks, Hot Water TanksyAnti=sticker Tamks, Stripping Aetiles
4 Comveying Chutes

4 Bquare Tanks

4 Delydrators

Nould Nashing Tanks and Washing Brushes as required

2 Chilled VWater Tanks

Mripping, Slurry Het Water Tarnks, Slurry Pumps, Dlewers, Heaters,
ot8. a8 required

Daleanizing .
6 Yulcanising Xachines

2 Quenching Kachines

1 Cyclome Umit

2aating
3 Autematic Pinhele Mster (100 gress/hour)



5. Dmgrezing

3 Autovatie Strip Packaging Machines

6. Lagoratory Evuipment

1 Radiation Moisture Ralanece
1 Fechanical Stability Tester
1 pH-reter

2 Vircosimeters

2 Tensile Testers

1 Dumb Bell cuttin machine

1 Rubber Ageing Oven

1 DPrying Oven

2 Mickness Cauges

Te Utilities (nteam boiler, soft water tank, water seftoning wnit,
water tanks and pumpa, chiller devioce, working and slectirical
equiprent, ete,

8., Pipins Valves and Fittings, instruments and sontrels

9. Nrnitures, Fixtures and Premises .
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Estimation of initial enri+al irvesireat and ‘ert - tyve

oost o rvegpety
—

o the basies of ,.2,000 ET0."5 GCadums per year (¢ dippi

Qavital Tnvest: .«

Installed equirment cont (equilzment, irsiallalion,

Piping and instr-mentatior.) = the coat af *thim
item can come up ‘o more than 1,000,000 S §
depending on trve of equiprent,

Laboratory equiprant
Know=how fee

Wilding and sits develoomert (includine adminietrative
building, faetory, workshcp, staff quariers, welf-ue

contre)
Auxiliaries (water supply, eleciricity supply)

Centingencies - 104

Apual Cost of Production

latex and chemicels 140,000,~
Packaging material 160,020, -
Salaries (100 workers at USS 4,000
per year) 400,000, -
Royalties (US$ 0.C5 per gross) 25,000,
Wilities 50,000, =
Depreciation (107) 161,7C0,=
Raintenanoce and Repair (7%) 96,500, =
Us$ 1,033,200,-
=

Equivaleat to a Production trice per packed
apprezimatel; USS 2,07,-

gross of

ng lives,

[o=]
 £7]
et

€50,00 ), =

QO'O{‘UU -

150'00(.)0-

500,000, =
150' C’\:‘o had
1,470,007, -
17 y0L0 o

e T TR
Us $),617,000.~
L ]










latex

Separator

-4 -

LAT Y DIPDTYG Doon 35
Chemicals
{
Storage Tank - fT"iJ Ball Mill Device

Scaling Tank

e sl

J Mixer

)

Charge Tank

I, Ageing Tank

Vulcanising Quenching
machine machine

— o —Joldo

Moulding machine

Packaging rachine

Packed condoms

el e

Pinhole Tester

Bemples for testing
ladoratory
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le Dovelored Country condsm oprolucers vicited durins the Survey

l.1. london Pubter Inilustries

The comnany was establiched in 1915 as a dietributor ¢f condoms rainly
manufactured in Cermany. Condom manufacture was cormenced at Hackney in 1912 -
the plant was later moved to Chinsford, Py 1939 it had become the leading
UsKe supplier - over half was still met by imports, Vhen the war cciimanced,
imports from Germany stopped and the Governnient encourased the expansion
of condom manufacture in the U,K, Tha monopoly position: prodoued at that

stage, encouraged by Covernment, hus peraisted until today.

Production facilities are lccated in the U,X,y, India and the U,S,A,
Production facilities in the three countries are:

UK. 4.2 x 10° gross (mid 1975) .

India 1.5 x 106 gross

U.3.As 0.9 x 106 groas,

1RI packages condoma in Holland, Spain, Italy, South Africa and certain
other countries,

a) LRI is not a major supplier to the public seector; the U,K, faotory
supplies adout 100,000 gross at preaent, A new machine, oapaoity about

0.75 x 106 gross, is being installed at present, and when thil is
operational in mid 1975, LRI would be able to make availadble 1 x 106 gross of
oondons (e.g. a ten fold increase on existing supplies) to the public sestor.

The reason given for the installation of the new machine is the need to
meet the more stringent standards operating at present (SIDA§ FDA), The
latex produced by the quicker growing rubber trees differs from that
availadle from the older varieties, and this has made manufacture more
diffioult, The new machine is capable of overcoming these diffioculties
in forming good quality oondoms,

Inoreased condom production to meet pudblic seotor demands would require
the installation of new testing and packaging facilities, This would
involve a considerable investment in ancilliary equipoent and the exployment
of additional staff, LRI would be unwilling to make thess investnents
without guaranteed contracts whioh would help to justify the capital
expenditure, It may also be necessary to locate the nev facilities at
another site. '




b) Tt ic cormpany palicy at prevent to use crly srame capacity for public
sector work. A detailed coct-lenerit analysis would have io be earried
out by LRI if it were to clange *his policy. Trhree to five year coenirazio
would be retuired, and the price obtained for condoms would be lookad

at eritically.

¢) 1Increascd produsticn ficilities for vackaging condems would be

required 2s menticned in 1 (a) above,

d) As the compiny makee its own machinery, it would estimate a lead time
of 6 morths to 1 vecar £ro condom supplies up to 1 x 106 gross, For
additional requirenents, Tirm suarantees for multiples of 0.75 x 106
gross and 3-5 vear contracts would be required. lead time one jyear

plus,

e) Financial consideraticns alone determine LRI's response to publis
sector tenders, At the present time the companies private sector
growth is about 7 7 per annum, This arises ersentially from exportss
the U.K, maret for condons has contracted slightly during the past
sighteaen months,

f) Llowering of standards of qualiiy of packaging material are the only
ways in which unit cost could be reduced,

g) longer term contracts, preferably of 3 to 5 years duration, with inbuils
escalator clauses to allow for inflationary pressures oould ensure zore
effective supplies to the rudlic mector,

B) At the present time evidence sugscsts that only large machines which
are centinuously overated are capable of producing condoms of acceptablie
standard, iowever, it should be possible to produce smaller machines -
sinimue capacity 200 - 250,000 gross/annum - but nobedy has swocesded

oo far to produce a satisfactory medel,

1) LRI would be wwillirg to accept payment fer condoms in currencies
of LIC's, '
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1.7, Sarami Rubber Industries Co 140,y J2man

The followin® factz and opinions were »iven about coudom procucticn
by Sazami-lapun:

a) Sagami has atarted condom preductien 4% years ago from imported 10t e
and has done a lot of development ir condcn production fren latex
particularly in thickness, ¢olour and shapeg

t) Saganmi is a srivate company which rupplies tra public 28 wecll as
the commorical sector. 1 could ensily exrend its production
facilities; big term contracis should, however, be siven by purchazinzg
agenciez 1o ensure proper uce of tre increased caracity. At present,
SIDA buys at a half year one year tasis, sometimes contracts are
suddenly stopped, This causes many problens for the manufasturers;

¢) At present therc is a cost inflation, especially concerning labour
cost in Japan which will influence prices, Testing and packaging
needing most labcur will probably be transferred from the Tokyo
region to parts of the country whare labour is cheaperg

d) The introduction of sophisticated iesting methods has resulted in tho
Japaneso ocndons being among the world top qualities, 1In 1965
SIDA had collscted samples and prices to duwy frcn Japaneas producara,
Since the Swedisl standard was different from the Japaneae standard,
new testing methods were introduced by tha atural !laterial Testing
Institute. After that 10 million condoms from Japan have been bought
by the Swedish Government, Testing equipment consists of a fully
automatic elecironic testing system (wet nystemﬁmeu each condom
is tested and s special testing laboratory with tests for elonmtion,
tension strength, thickness, conductivity, water loakage, air inflation

(75 litres) appearance and aging, One out of every 300 condoms is
used during these testing methods,

¢) ™e production process is highly automated., latex and mired chemicals
are brought together in a wvulsanization tank, The latex &ipping is
perforned on hghly eutomated machinery of 20,000 grou/u:onth sanncity.
A oonveyor, 400 ft lonz, carries a continucus cahin of glass mculds
which rotates througch the tank oontaining the specially compounied
latex suspension. The forms are dried dy hot air, dipped & second tize

and dried once again.They are them "cured” by a high tempsrature, carefully

washed with hot water and thoroughly dried and dusted with talcum piwder,




2.1.

The finiithed condeams are rollad off the zlass forma in tha automatiicn
process, and *h: bare slass moulds aye cicansed ready 10 repeat vhe
atire cy:la, The rmou-how of the whole nroress is Samani owaed ann

the cpeci.lized cruivnent is also manufactured hy Saguni,

Condem Maufastarers iv devalenin~ countries

Coridom production in Thaiiand
Royal Tahi Indusiries, a private company, is the only local producer
of condoms in Thailand, It holds ubout 20 3% of the local market,

50 ! beiny irvorted with Durex as leading brand,

In 1969, the plant was bourht from Germany., It is seoi-automatio
and suited for all types of dippin~ €oods, such as rubber nirplen,

toys and condons,

The market share of Royal Indusiries in condoms has inereased

30 % / year since 1977y all of the condoms beins sold comnercially, |
Condoms have not been sold to any agency, because capacity is too ;
small and tte prices are too high, |

In the first thres years, the company loat about U3 § 200,0C0 because
of defioiont knarhow, The problem was solved in 1972 when know-how
was odbtained from BAYER, Cermany, Royal Industries kas to pay 3 <
royalties for that,

At et es e

At present, capaoity is too small to compete with Japanese condom
manufacturers who al present produce more cheaply, by Royal
Industrios is working on a project of a plant for condoms whioh
will be ready latest April 1976, Mr, V. Philaphongphanich intends
to make uss of loops from an old factory in Cormany and to do the

I M i et O 1+ 2 e

plant construction by himself, For that reason, the construction
of this new 40,000 gross/month plant will cost omly US $ 400,000 -~
500,000, The present eemi-automatic plant with 10,000 gross monthly
capaoity will be used fer production of other goods only,

The success of KINCTEX is due to the moderm advertising nethods

in newspapers and television. Royal Industries has done a lot

of marketing for the regional marzet, and intends to oconcentrete
minly ofn the Thai market and that of the neighbouring countries,
70 £ of production cost is peckaging cost, “"the more expsnsive a
oondom is, the better it is sold",




The nain problems ape that local produciion hasg no protention,

and authoritigs do not bur locally, because they r - '~

condoms free of charge ar derations, Royel Tndustries ..rtinned

that once a tender came from UNICTP, out the cuantity cof sris

tender was too high (about three years capacity of Royal Industiries 1.:4)

2,2.Condom Production in India

g TR 1+

?2.”.1., Condom production of illindustan Latex, Trivendrum

i opptirema

; a) Inoctalled capacity is 144 million pieces per annum in tiwo production

f lines of 72 million pieces eachy

: b) Aotual production ie currently about 100 million piecess

’ ©) Doubling of capacity will be carried out through subcontracts

! to privsto parties and is expented to by completed and

commingioned by June 1976 giving an annual capacity of 228 million

(4 units);

> d) Pquipment for doudling capacity will be made in Indiag

i e) 8inoe the present plant is not the last word in condom production,
it is hoped to set up the new plant using to the most recent

i develorzent §

* f) Paockaging is at present in aluminium foil; it has been decided to use

| oheaper packaging, paper and poly., The shelfiife of the new

; packaging will be about 3 years;

i &) Chemicals and packaging materials are mostly Indian, only 1 %

‘ of the chemioals being imported;

h) Cost of production, including packaging are 20 Rp/gross., Sellinz
price is about US § 3,00 ex factory, (Note: 1 IS 312,75 Rupees),

1) 1In a global UNICEP tender the quotation of Hindustan latex was the
lowest, but the contract was not given to Hindustan Latex;

J) DNindustan Latex is a Government-owned factory and therefore has to
take care of social problems. Baployment zust de revarded, only
full time workers are employed. This makes the cost of production
slightly higher from that of London Rubber;

k) Investigations have been carried out to establish a female protector
ocontraceptive like C-filmg

1) EKindustan Latex is capable of producing lubricated and coloured eordcms.
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2.3,
2.3.1,

Condem ~r~lucticn of Tonion Pubbery tudrra

a) london Wubber, lidraa, i3 a cempletoly orivate enterprice

b) london Rucher has recently doudled itr installed camcily from
79 million piecas to 150 million piecer ciwnunlly

¢) Governnent purchases condons also fron Iondon Rutter 'adras, lsondon
Ruhber wichas to maxke over 10 millior pieces directly under the brard

name "2veapak',

™ture Govemment tmiacts in eondom nraduction

a) It is projected to set up a 72 million per anmum uiit at Ferakxa in
West Benval, The site ie ideally suited for the set up of a cordon
factory., It is on the btanks of a river, an electric power line
passes the site ind housinz is available. The building design

is being prepared to take up expansicn when the need arigesy

b) Ir future, condom factories will be ret up alsc on other places to
expand capacity if neceesary, A study was carried out whether all
factories should be at the eource of latex ir South India or
dispersed all over the country. The decimion was made to disperce the
factories since cost of transport of condons is wslightly more thin that
of latex and distribution is facilitated by regional facilities,

Condom Production in !alaysia
Sazani Industries (lalaysia) Sdn, Berhad

The factory is very rodern and clean and well equipped with japa.nou
machinery, There are two automatic dipping lines, each capable of

1,000 gross per day with doudble dipping, and automatic stripning.
Electronic testing is done as in Japan, There is only one packaging
sachinej rost of the condoms secm to be sold in buik, The testing
ladoratory is carefully equipped and testing is done in a very ambitious
way, The factory is ourrently working on a 3 shift basis,

Jore inforzmation about this company can be found in the ochapter
of local production of condoms ,
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life Inductries Sdn, Ehd,

The company iv « cmall nrivate Milaysian enternrise

The factory ctaried production in 193],

The capacity of the only line is 3N rross/day in thrae shifts whith
an annual irstalled capacity of abiul 100,000 gross, At precent
only one thiri of the capacity is used,

The oapital investment 6 years azo was M,3 250,000 for etuiprent
for production and testing, and M,3 25,000 for equipment rlor
packaging,

About 25 workers (mainly women) are emplcyed, Most of them are
working in product testing,

The salary of a normal worker is 1,3 0,60 per hour.

Life Industries is selling its own brand, At present the company
is celling only on the local narket but would like to export,
Following arc the finished product costs (confidential)

Manufaocturers price M.3 12,75/1 gross in aluminium foil with
lubrification

Agent's price M.$ 15,00
Sslling price M8 28 - 33

Prices are atout 50 ¢ with packazing in 1 polybag each condom, If racked
1 gross in each polytag, the price would be much lower in case of
bigeer orders - agent's price could te as low as M.3 5.-

In packaging the major prodbleam is the recent heavy price insrease
of 4-%5 times for aluninium packaging material.

Life Industries face many problems because advertising for condoas
13 not permitted and it is therefors very diffioult to introduce
a new product on the market,

lLife Industries would appreciate making contracts with other countries,
especially LICs,.

The company'’s main prodlems concern marketing:s There appears to de
s oonsideradle amownt of smuggling of oondoms in the oowntry, and
the company’s production has not been acoepted by NFPB, which
distridutes imported condoms,
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etc,)s Dt ndvcteies soazured tre weitep t 2t testing is dene earefully

to meet DI Stariiris,  wp crcracing there is a emall Gerron

machine 2t wea <ot workins at tho time of the visit,

2.4, Tiozect of Dircm broduction in Indonecin

a) Tefore thefmilew Tloxmain Prosromne started, *here was a talleoon
profucer in Sertr.l Tuava, who has cterted condenm produetion, The prodvete
of this corpary are, nruovar, not qualified for tie use in Temily Plornnin-,
H . 1 ] W -

It is ~til) procwing  several types and cizee of condoms but Cannot be

b) Durinz the first Dovelorment FPlan condoms have bezome more and rore
importent, so that connideraticn was civen to ceitins up a condom factory
in Indonesin wrichk wewld neet the rezuirewents ¢ Fumily Plsnninc,

e) 1In 1973 an asrcenent oi A Joint venture was signed with the london
Rubber Company for condcm rrcduction in Indonesia and it is hopeda that

this factory vill 7o into operatior Yy the end of 1977,

It is planned to scttin~ up the operation in two stiazes, During ihe
first staze of 1 1/? to ? years, condome will be im~orted ty london
Rubber Compey and only testins and packaging will te done in Irdoneeria,
during the second sta~e ccrip’ete nroduction in Indonesia is p'a ned, with
the target being 350,000 sross/year in 1278/79. The project is in its

administrative nrocess, The Indonemian Government will te a 51 4

shareholder and provide land, buildines and money, london Rubber Cozpany

will have a share of 49 © and will provide the machines and Xnow-how.

4) The main problen in Indonesia is that the Govermrent will be the =aisr
purchase of condoms and that the buying capacity of pecple is low.
The future of condom consumption, however, is very promisins dus ¢to tlre
success of the BKK3N's activiities and it will be ezsy to douhble production.
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