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INTRODUCTION

The Lims Declaretion and Flam of Action for Economic
Co—operation and Development calls for the share of deweloping
countries in the total world indumstrial productiom to incresse
to &% least 25 per cext by the year 2000, The world prodwotiom
of pharmsceuticals in 1976 amownted to US$ 42.3 ®illiom out of
which about 10 per cemt was the share of developing countries.
As the nmatiomal health progreames gain womentum, the
requirement of pharmaceutical products im the developing
oountries is bdound to grow. The mmin objevtive of the
pharmsceutical industry in developing cowntries therefore, _
is 40 make available the essen’ial sedicines required for the social
health programms.

In most of the developing countries, the phurmaceutical
industry is comnfined to formmlation and peckaging oY drugs. In
view of this, TNIDO has bdeen endesvouriag to move towards a more
integreted pharmacoutical iadustry involving advanced sciemtific
and technological skills, The msjor problems emccumtered by the
developing countries in the matter of development of an integrated
pharssceutical indwstry are the non-evailability of the required
tecimology as wmll as eoonomiocs of scale. In light of the adove,
the exchange of information om techmological capabilities amd
experience amongst developing countries sssumes comsideradle

importancs.

In view of the above ani as follow up actiom to the
Regional Semimar om the Industrial Application of Microbioclogy
In the Parmaceutical Industry which was held im Havama, Cubs
in Jaly 1979, the pharmmcsutical meeting on the production of
ccsential drugs in developing countriec was organised by UNIDO in
co~operation with the Hmgarian Fharmaceutical Union. ‘%ne purposs
of this meeting was to provide iaformation on ¢ifferent
processes involved in the production of essemtial drugs, sources
of technology and its treasfer, investmsnt and raw materials
required and to discuss with experis from developing countries ths




problems related to the essential drugs to be produced ia their
respective countries with a view to prowoting the production
of drugs in dewuloping comtries at mational and regiomal

level in order to attain self-sufficiency in essential drugs
within the country.
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sation of the meeti

The meeting, which took place in Balatoafured, Hungary from
16-23 Septesber 1979, was opemed by Dr.lajos Csurgai, Deputy
Hnister, Mnistry of Heavy m, Dr.Lorend Falvdi, Executive
Director, Chamber of Commerce, Dr.T.SSajen, Chief of Dopartment
of Intermatiomal Organisation in Secretary of Intermatiomal
Relations, Dr.GvSrgy Caskvari, Director, Uniomn of Emgariaz
Parmaceutical Industrien, Dr.Feranc Toldy, Deputy Director,
Nedimpex, Dr.Vagé, Vioce-President, Union of the Hummgarian
Pharmaceutical Industry amd Dr.A.Tchekmavorisa-isenbener, Chief,
PFharmaceutioal Industries Upit, UNIDO.

Each of the speaksrs emphasised the importance of
*"Health for All by the Year 2000%, _&-.mm

that this meeting wuld give the opportunity to evaluate tha
existing technologies for the production of essemtial arugs; it
would also give the opportunity to idwmtify which were the most
essential drugs for dewloping countries.

Nrs.Tcheknavorian suggested that, alter the nresemtation
of the consultanis’ papers, detailed discussioms b carried out
by the participmts ia order to develop a Plam & Actiom.

Dr.Vagf vas elected Chairman of tae meeting and Mrs.Tchsknavorian
the Vice-Cuairman; two secretaries to the meeting were Mr.Hortubage snd

Ms.A.Poveie.
Adootion of the Agenda

™o agenda was adopted without any changes deing aads.
In gemeral, it wms agreiad that the leugth of the presemtation
of papers aud the durstiom of the vasuing discwssices be kept
flexible according to the imtersst showm.




PORWARD

Special thanks are due to Measrs.Szentfildopi, Lorand,
S3mjen, Miklovics, Vags and GySrgy without vhose tremendous
efforts undeo-opentionthisneetiumnldnothmtaken

place, por would it have been such a success.




FRECIS OF THE NERTING

10 consultants from Hungery presented papers on antimalarial
drugs, antidepressives, antibiotics, swtituberculotics, antileprotics,
sers and vaccines, amalgetics, vitaains and multipurpose planmt.
gﬂggf‘ggggﬂa processes involved

its trensfer, investnent and rew msterials required. A discussion
also took place with medical doctors who talked about the

asdical aspects of each drug.

After presentation of the papers, detailed discwssions
ensusd. Summries of the papers are given belcw together
with some important comments wtick are relevamt to the sudject
and which supplemsnt the papars. The summa.ies of the papers
are as follows:

1. intimelarial Agemts by L.Pallos and P.Benkd

e study, prepared on the basis of imstruciions given
by UNIDO, was sulmitted to each participsnt in English. In the
conference, Dr.L.RAllos briefly discuwssed the data, rcgarding
the spreading, curing anl prophylaxis of the disesse. Im the
ensuing discussion, the techmologies suitable for preparing
Qiloroquine and pyrimethamine wars discussed in detail. The
investmsmt costc and the most essemtial factors to be takem inmto
considerstion vhen selecting the xot ecomomical msthol, ware poimted

out. Sows important data relevazt to the purchasiag and preparetiom
of the base mterials wd interwdiates was also menticned.

Svawing up the study, it ws comcluded that, om the hesis
of the information obtained, chloroquine is the most widely used
antimalarial of the leveloping comntries., Therefore, it was agreed
by the representatives of the different countries that the
prepuration of this medicament should be amn importsmt task of
their comntries. 7From the techmologies given, they judged that the
Sogarian ome wouid be the most reliable ome.
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What would be considered a minimmm size for chloroquine
phosphate?

in aversge size would be 55 tons/year but tb.s car be either
higher or lowr depending on the circumstances.

Be. the prodnction of the and product from aovaldiamine;
bow msny patemts are aveilable for this prodactiom?
Approximately 4 or 5 main ones - Emgary, USA, UX, Japan
and Germany.

Nould the price of production from primaquine be less?
The prices of the prodmction processes canmot be compared.
m,mmmmmmanmwm.

Be. resistanre to chloroquine diphosphate; does this mesn
that this arug will become obsolete?
Mmummnmumamm

of mlaria. If chloroquine diphosphate is altermated with
primaquine then the resist.wce can de overcoms.

(411 participeats stated that chloroquine diphosphate was

uled in their cowrtries and that no resistance had been showm).

Questions raised during the discussion on this subject;
Q = question, A « answer




2. Antidepressives by L.Pallos and P.Benk?d

A study was prepared by the authors according to the
requirements of UNIDO and it was submitted to each participant
in advancs.

Dr.Benko discussed in his lecture the disorders of the psychic
life and listed the medicaments suitable for their treatment.

Amitriptylin was discussed in detail dme to its high
significance. The possible ways for its preparation were
described, while a special emphasis was put on the ecomomic
tacimology used in Hungary.

The author gave a lecture on Lithiumcarbonate, used world-wde
in the treatment of manic depression. He described the raw material,
ita processing, purification and use as a medicament.

After the lecture, the representatives of the developing
countries expressed their ..ews regarding the preparation and
marketing of the antidepressives. The final conclusion was that
there is a very lcw number of patients suffering from depression
in these countries, therefore they do not think that the
preparation of these medicaments is basically needed by <them.

Q: How much does techmical lithium carbonate cost?

A: US$ 0.95/Lb. but it has to be purified before it can be used for
pharmaceutical purposes.

Q: Is the investment justified for developing countries?
A: No.

Q: Hov much would purified lithium carbonate cost?
A: About 4-5 times that of technical lithium carbonate i.e. US$ 4-5/Lb.




l.a.Antibiotics by J.Gyimesi

Some outstanding members of the most important groups
of antibiotics i.e. pemicillina G ana V, oxytetra-~ycline,
chloramphenicol, erythromycin, gemtamicin C ccaplex, weve
demonstrated and some of their semi-synthetic derivatives
(ampicillin, oxacillin, doxycycline, amikacin). Their
chemi cal structurse, synthesis and chemotLarapy vere discussed
and the price situation.

The problems in the location of a fermenmtation
plaat and the main pointas to choose froa givem fermentation
technologies were also included into the paper. Comparisons
of some teclmologies of important products from an economical
point of view wers made.

A list of antibiotics and an index to manufacturing companies
was alsv presented,

3.b. Antibiotics by K. F6lya

1. The size of a profitable fermentation plaat =
6 250 Kl = 300 K1 (in stainless steel fermemtors).

2. BEnergy consumption (in tropical zome) for pemicillin.

a) Steam = (0,4 NP (£:142°C)) average: 3,4 i/h
max: 12,5 t/h
b) Electricity = (6KV) average: 1,6 XW
max: 4,6 MW
Pressurised air (0,3 XPa) average: 9900 Nkl/h-
max: 12000 ¥kl/h
Cooling emergy (t-20°C metomol) average: 2,9 x 10° k cal
max: 3,4 x 106 k cal
3, Water consumption aversge: 1375 Kl/day
max: 230 Q/nr.

4. Waste wvater {which may need
treatment) avercgy: 103 I /day

max: 230 a/hr




Dollar productionm of 1 kl fermemtor capacity/day:

penicillin N
oxytetracyclin 30
neomycin 36
bacitracin 30
gentamycin 45
tobramicin 140
cepb-C-TACA ] 250

What is the contamination per cemtage in fermemtatiom?

5 - 106; <the longer the fermemtation process the

greater the possibility of fermemiation. Fermentation takex
10 days, therefore the figure of 5 - 108 contamination is very
hi gh.

Are continuous sterilisers used to sterilise the media?

Yes.

“What would be the cost of setiing up a mimisum capecity plant?

Approximately US$ 40 milliom; this price would include the
cost of averything.




Today'’'s therapy of TB consists of the joint aduinistration
of twa or more effective srtitubmrculatics.Tae afficacy in °
the tubexculasis therapy ay be influencec tc & considerable
degree by economic factors.The cost factors for imndividual
antituberculotics are very different.The compounds exhibi-
ting cross-resistance/its mode of action is similar/soould
never be used jointly or in conE}nation,-ince they do not
promote therapy in this form andmy affect it even adverse-
ly.Prinary drugu:Inanicotinic-agid-bydra-ide/IEE!,strepto-
mycin/kanamycin/,rifampicin,ethambutol;secondary drvgs:p-
aminc-salicylic—-acid/BaAS/,thinacetazone,thiocarlide,viony-
cin,cycloserine,ethionrmide,prcthionamide,pyrazinamide.Anti-
pioticszstreptomycin/kansmycin/,rifampicin/semisynthetic/,
viocaycin,cycloserine,the others chemotherapeutic agents.

Tha joint edministration or compination of the members of
the two groups is favorable.

INH is the most frequently applied antituberculctic.Ilsonico-~
tinic acid is the ksy starting material of INH manufactu-
ring.It ny be prepared fom gamma--picoline,4-ethyl-pyridine,
4-zyemg-PyTidine.

Paint of vies ganma- 4-ethyl-~ 4-cyano-
picoline pyridine pyridine
Field 6% T0% 40-80%
L35 Pl 1.7 22.0 4.G § TS
Invest.+ cast » + +
danger - b
§905 AP BIEER _ . .

+ =favourahle, + <medium, - =disadvantegecusa

Rifampicin is the mo st active antitub.agent,but its manufac-
turing is the mo st expensive.Rifamycin is produced by fer-

mentation processesa.fifampicin is prepared by ssmisynthesiz
starting from Rifamycins.
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The production cost of ethambutul is a functiom of the price

of d¢-2-amino-butanoli-l.
The best pharmakon for the trestment of all kinas of leprosy
is DDS = DAPSCON and its derivatives. .

Q: What is the recommended period of treatment?
A: 13 years.

Q: Would it be possible to fiid a new drug in order to shorten
this period? .

A: Eo. It is not a question of finding a new antituberculotic;
it is more a question of teaching physicians how to use the existing

ones properly.




S. Prevention and treatzent of infectious diseases by im-unizaticn.
by J.B8ss8rményi

l. Characteristics of iamunoclogicals
Although the production of imzunologirals velorgs to the

pharmaceutical industry, it has also some special aspects, &.8.

l.l. imaunologicals are always made of living or naturallnaterials,

like microbes, human or animal bBlood,

1.2. imnunoclogicals are mostly used for prevention and not for

treatment,

1.3. the use of immunologicals is directed mostly by the health

strategy of a country and ros hy un@ical practitioners.

2. Choice of technologies

The possibilitiesg to choose between diffe:rnat technologies is
rather limited, besause the aﬁplicahility of a certain technology

is determined by the technical ~ondit‘ons anc stage of developaent.

It is recommended to plan a stepwise development /as detailed in

the paper/.

3+ Type of manpower

The production of immunologicals is never a simple adaptation
of one or two %ecinologies on a& large scale, but it is a
muliifold activity applying many methods mostly on laboratory
scale. Therefore sucn a plant needs a team of gcientifically

interested biologistas, pharmacists, biochezists, veterinarians




accoapanied by a group ¢f well trained technicians and skililed
workers.

4, Hints for the selection of the place
4.1. Needs. of the plant
4.1.1. necessity of clean sir, free from dust and saoke

4.1.2. vicinity of a sloughter house or farm for supplying materials

for media preparation
4.1.3. easy connection to blood bank for getting huzan plasma

. 4.1.4. vicinity of a town, where technical maintenance services

are sxailabls

4.1.5. contacts with university laboratories, hospitals, health

authorities, eatc.

4.2, Requirements of the envircnment for preéventing environmentsal

pollution

4;2.1. fnfections. Sericus and efficient precautions should be

taken to prevent any infection originating from the laboratories.

4.2.2. Bad smell is a possible polluting factor due to processing
protein containing materials /meat, blood, etc./ and

fuwictioning of animal house.

4.2.3. Spoiling the common drainage by discarded and putrescible

proteins.

4.3. Conclusions regarding the location.




A plant for immmologicil production should be located
in close vicimity of a big 1owm, preferably to a capital.
I+ should not be inside the resilemtial or industrial
area, but rether in a suburd near to agricultursl areas or
forests but with reliable trensport facilities.

Q: that equipment would be required to install a vaccine
production wit?

A: microscopes, vials, glassware and 3 autoclavus of
200-300 1 capacity; these writs can be located in the most
simple of duildings.

Q: What quantity could be produced in this installation?

A: 1.3 million units (for diphthevia, typhoid and cholers) and
approximately 1 milliom units of BCU.

I+ was generally agreed that the most important item is
the existernce of trained persomnel. Once onc has skilled
persoznel then the investmeat and equipment are rather simple
and the scale of production can increase. It was also pointed
out that the same skilled percommel can supervise either

simpler .r more advanced production.
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6. 4Analgetics and/or Antiinflammetory Drugs vy K.Harsény:

{ : Summary

The following drugs were mentioned in the lecture
delivered at 20 September, 1979: morphine, codeine,
N-ellyl-nor-morphine, meperidine, methadone, dextroorop-
oxyphene, pentazocin, nefopam, buprenorphine, butorphanol,
phenacetine, paracetamol, noramidopyrinium-methansulfonate-
Na, amincphenazone, 3alicylic-ecid, aspirin, N-aryl-
-anthranilic acid derivatives, phenylbutazone, indometh-
-acin, diclofenac, ibuprofen, allopurinol, sulfinpyrazone.

Among these the syntheses were reviewed for the
underlined compounds. On a raised question the structure
and synthesis or azapropazone was discussed. The subjects
of the debate after the lecture were: how can the pro-
duction of the salicylic acid and derivatives be profit-.
able? In generally can the foundation of the own industry
be worthy with old, traditional drugs, in spite of their
high consumption level?

The lecturer emphasized his point of view, that the
production of drugs of hundred tons facetanilides, pyr-
-azolones, salicylic acid/ without own organic inter-
mediate industry can hardly achieve economically. Some
¢f the more rodern drugs offer better profitadbility,
but the quantity and the permanence of the manufacture
.~ less. In this connection one of the attendant warmed
the audience, that the pyrazolones could cause heavy
damages of the kidney and their outlook might worsen.

Q: Whet sort of products should the developing countries comceatrate
on prodncing?

A: Those from poppy culture. If the organic intermediate industry
is well developped, then this indu;try could be economic.

Anti-inflammatory drugs is an area-in which developirg countries
can produce economically.

Q: What would be the smallest economic capacity of an installation
for producing proferic drugs?

A: Approximately 20 toms/year for indometacin and ibuprofen




Wbat would the investment te?

For €00 tons/year of acetylsalicylic acid, the invesiment

would be US$ 2 million; this includes the cost of production,
equipment and land. The percentage of this amowut required for
equipment is approximately 14%, about T% for transfer of
technology and 10% for a detailed engineering fee.




T. Vitamins tv L.FPeuer and G.Lugossy

™ s rtamin A r quirement of the developing countries
can , ensured o a certain degree from the extract of some
nataral substances. Cod-liver oil and shark-liver oil are the
most suitable for the purpose, but they contain als: ..me
vitamin D apart from vitamin A.

Although vitamin A is present in palm oil also, there ia
no method imown for its industrial extraction. Vitamin B, can
be prapared synthetically, while vitamin 312 can be prepared
by fermsatation.

It was concluded that the prereration of vitamins in the
developi ngcomtries could take place economically in the
co=operation betwd some of them since their economy depends
greatly or the size of the producing plant i.e. ANDELR group.
I+ oust also be ncted that it is advisable to produce at least
two vitamins at one time.

With respact to the fact that the production of vitamins
requires rather special technologies, the establishmemt of
hi gh=capeci ty plants is advisable, but it is very difficult to
establizh a multipurpose plant for vitamin producing purposes.
It may bappen in the case of the parallel production of
vitaains A and E.

With respect to the fact that vitamins are contimuocusly
needed, there is no danger of terminating or changing the
production.




The preparetion of aicotinic acid amide from agricuitural

wastes is possible theoretically in somes of the develoving

countries. Such waste is for example the tobacco powder which

remains after production of cigarettes and cigars. Nicotine
can be obtained from it by steam distillaticn an’ transformed
relatively easily to micotinic acid and nicotinamide
respectively but, wmtil now, economic plants are built on
petrochemical bases.

What system of purification of vitamins A and B, is used?

Parification of vitamin B, is dome by the solvent method but
molecular distillation is er.

What would be an econmomic size of & vitamin A and B plant?

Por vitaxin A: mimimum size would dbe 200 tons;
for vitamin B1: minigum size would be 100 tors.

What would the investment be for a minimum size?

Vitamin i: US$ 8 milliom;
" B1: US$ 4 million;

Vitamn B.: US$ 2.9 million (synthesis);

2
" US$ 5 million (fermentation);
" 36: US$ 3 million;
" C: US$ 25 million;

n D2: UsS$ 0.5 million;

¥icotinamide: US$ 10 million.

This incestment only includes equi pment, since vitamins can be
produced in any normal plant with the simple addition of
enaxnelled autoclaves.

HBas the techmology during the last 10 years developed a great desl?

Technology im the field of vitamins does not change much at all,
therefore it is a good investment for the future.




8. Kedical Aspects

Pour medical dactors, Dr.T.J&vor, Dr.H.Gradber, Dr.i.Z&dor
and Dr.Vidor talked about the various aspects of each group
of drugs from a medical po'nt of view, The followirg were !
their comments: )
Antimalarials - chloroquine diphosphate is the chedpest and
most effective with only mild side effects such as Lsadache .
and disturbed vision; <these side effects appear in 1.7% of the cases,

Antidepressants - amitriptyline is a safe drug with no
seriocus side effecisa.

inslgetics - parecetamol shows signs of liver toxicity and can
lead to aggressive hepatitis.

Vitamins - vitamins are mot givem to ratients of calcium depletion.
ﬁ":aﬁ.almipamtonffmofdmuofthonm;
Vitanin B group given tc sufferers of diabetes;

Vtanins A and T can be dangervus if taken in exces3a; it can lead
to hepatic Zzilure.

Antitoberculosis - thiocacetasone has rot been used in Hungery

. fcr the pust 20 years becsuss of toxicity and side effects such
as hepatic failure. Rifampicin togsther with ethambutol is a
recommended combination but the best treatment is isomiasztd
together with ethambuytol as well ar streptomyecin,

imtibiotics « the toxicity of chloremphemicol is dose-related.
The most effectivs antibiotic is penicillin becanse it is
completely selective and has no taxicity. The only disadvantage
is that it can cause allmgies. Gentamycin can omly bs

adwimi stered parenterally and therefore is not so important for
developing countries.




j. Multipurpose plant by I.Szentpéteri

As compared to otller industries, pharmaceutical industzry
locks back upon s relatively short pest. Though the cur.ag of
the ailing and the preparation of medicines are as old as humanity,

development to an jndustrial grade took a fairly long time.

Synthetic processes applied in the pharmaceutical industry
generally can be reduced to such unit operstions that demand the
use of duplicators, coolers, receivers, filters, homogenizers,
evaporstors, arystallizers or complete units of them in various
groupings. With a view to .this the relstively prompt obsolescence
of pharmaceuticals should also be considered. The productiom of
nev paarmaceuticals will be needed before the buildings become
decayed and the changing over might require substantial reconstructions.
This gives a chcice between two alternatives: ei:her we should
uectsuchbuildingsvhichcmbemrtizedinmmm:short
terems mdmbepu.lleddmntﬁemrdh or we build such hall
systems in vhich the groups of apparatus can be readily replaced
20 a8 to permit the variations of technology closely to follcw
the variations of the pharmaceuticals (so called type halls) or else,
such wnits of halls should be erected, in vhich the “requently
occurring standard reactions of the pharmaceutical indusiry
can be performed in the apparstus groups separately, independently
from the actual sequence of operations, aad in such halls,
oceasionally with the moving of the particular phases inside the

production hall, the operations required by the manufacturing
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tachnnlingies are performed. Such halls are called flexible

operation halls.

A thorough study of the various te-‘nologies of synthetic
medicines has demonstrated the fact - otherwvise known - that, after
some simplificstions, even the most diversified synthetic
manufacturing processes can be reduced to relatively few
fundamentsl operations. Pollowing thi. .e believed that,
providad adequate groups of apparatus can be formed for the
performance of various operations through the appropriate selection
of their dimensions, the productiocn of an equipment in vhich the
synthetic manufscturing technologies can be broken down into
operstion - steps become possible. This method implies that the
sequence of the operational units is not arranged to suit the

demands of the technology of a particular medicine.

This, although it might result in s surplus of material
handling inside the hall, yet, at the same time, the frll palette
of the various operstions becomes possible to be performed.

Vhen grouping the apparatur consideration was given to dimensions
and materials. This has rendered the demands ~? apparatus

of the same type of the various operations easier to survey

and to satisfy. Such an operution hall is practical and
indispensahle for any such plant in development vhich does

not possess s defiritive list of synthetic products yet or, e¢ven
st the beginning of the deveiopment, it desires to perform the
finishing operations of several sorts of products. In other
worda, re might say that such a hall can be considered as a2 large
scale pilot plent vhere technnlogical steps which had been

put to the temt before should be performed with the awvailable

fleet of apparatus.
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During the lecture the use of the type- and flexible-

halls wvas demonstrated in practicz with photographs.

Several pharmaceutical processes have been examined

arcording to the "mit operations” and the results are shown

in the following table:

Basic organic process

1. Halogenation

2. Sulfonation

3. Hitrstion

L. Production of amines

S. Alkylation

6. Friedel-Crafts reaction
7. Esterification

8. Hydrolysis

9. Hydrogenation, reduction
10. Oxidation

11. Acylation

gccurrence

Lo
18
1k
33
T
16
28
38
2k
12

19

¢ distribution

12.5
5.6
4.3

10.5
22.2

. 5.0

8.8
11.9
1.5
3.7
5.8

100.0

R: Re.the transfer of intermediates in multipurpose plants; how

practical is this?

A: Por liquids, flexible tubes are used;

transfer would be difficult.

for solid substances tke

Q: What happens if the solvent is aggressive to the tubes?

A: The tubes sre lined with teflon and this makes the process

99% sure but is rather expensive.

Q: What is the optimm size of each hall in a multipurpose plant?

A: 2um x 18m.
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10. Te Production of 'ssential Drugs and INIDO's rcle
by A.Tcheknavorian—isenbauer

¥rs.Tcheknavorian gave a description of what UNIDO is,
its aims nd objectives, the structure of the Organisationm,
with special reference o the activity of the Pharmaceutical
Industries Unit. She highlighted the increase of the interest
of developing countries in this industry, which is reflected in
the increase of projects within the Unit.

Mrs.Tcheknavorian also namphasised the importance of producing
some of the essemntial diugs ia developing countries from raw
materials or intermediates in order to develop the techmological
and industrial infrastructur- and also to increase the technological
capabilities in the duveloping countries. It wes also pointed
ou’ that muct. of the basic production is mot possible in
developing countries due to low consumption and the size of
the markeir. Therefore, the use of the multipurpose plant concept
would be a positive method towards the development of the basic
pharmaceutical industry. Mrs.Tcheknavcrian also et -asised the
important role of screening and evaluation of different technologies
vhich are available on the market, acccerding to the needs, size,
gimplicity and the availability of starting meterials n the
international market. The choice of the right technology is
therefowe the first step towards a successful industrial production
which will affect the final price of the product.

Developing countries are sometimes not well informed about
the different technologies which are a.x;aila.ble on the market or
about their suitability. This is one reason why thnis meeting has
been organised, in order to give the developing countries the
ovportunity to learm about the technologies which are availab.
for the 2C main essential drugs, identified at the Cairo meeting.
Tis wvill give the developing countries the opportunity to choose

the best and most appropriate technclogy for their production in their




respective comntries. In this connection, papers were prepared
by the Hungarian ccnsultants and presented the different
technologies for the various therapeutic groups which are
cvailable on the international market. These technologies were
compared, from a technological and ecomomic point of view, with
the idea that developing countries could bemefit and be informed
about the best technologies, from the point of view of their
effectiveness and appropriateness. This would eventually lecd
to the ﬁroduc‘tion of the final drugs at the lowest possible cost,
since this can only te achieved if the right technolcgy and the
right design have been cousidered before starting up the indusiry.

Mrs. Tcheknavorian asked the comsultanis to reavise the

| Cairo drug list; this will be the basis for th. ¢ lobal Preparstcry
Meeting to be held in 1980 and for comsultation which, in %urm,
will be the bvasis for negotiating for the tramsfer of techmology.
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11. Background pepers presented by the participants

Participants from Brazil, Cuba,Egypt, Ghana,India,
Indonesia, Ireq, Kenys, Nexico, Feru, Fhilippines and Thailand
presented a background paper on the situation of the pharmeceutical
industry in their country. Summariss of the papers are
given below:

Brasil, H.CGardoso

The paper rresents the situation of the pharmaceutical
industry in Braszil. The economical situation in 1978 is
appreciated with figures due to import/export balance. Inflation
and its effects are discussed as well as the measures adopted
by the Government. Data on the Brasilian pharmsceutical market
is pressated for the last four years.

e share of the merket by national and foreign companmies
is, respectively 22.9 and 77.0k in 1979. The growth of the
parket in 1979 (16.666) is above the inflatiom index of 12.8%.

~ Seversl comsiderations om price control sud sanitary comtrol
are made, showing the difficulties faced by private pharmaceutical
industries at present in Brasil, The inflasncs of the state

agency CEME is analysed in figures.

The din‘?:ﬂ.hztion of manufacturers in ths differemt regions
of the country as well as the number ~f drugs, grouped in the
different therepeutic claszes, were discussed.

The bagic vaw matarials for essential drugs for local
production were reviswed. Further considerations concerning
health carz expenditure and drugs were made.




Cuba, N.Sanchez Osuna

During the past Jew years, Cuba has crsated the basis
for the future development of the pharmaceuti~al industry.
The old facilities were remodelled and modern mamufacturing
and packaging machines were acquired. Some investment was also
unde in order to attain, as far as possible, the modernisation

fo the industxy.

In 1978, the Cuban pharmuceutical industry was able
to produce large and small volume parenterals, infusion equimeat,
oral powders for suspension, %tablets, dregees, cintments, sterile
powdars for injections, eye glasses, contact lemses, dlood derivatives,
ravw materials from slanghterhouse by-products, humsn urine and
other land and sea natural resources. During 1978, the growth

of the nmational pharmaceutical industry was 24% in value
related to that of 1977.

The development of the Cuban pharmaceutical industry is one
of the main objectives in the national development programme.
The main research lines which are being carried out today are
the following: antibiotics by semisynthesis and fermemtatiom,
medicinal plants, products of the sea, slaughterhouse derivatives
and synthetic drugs.

The Government needs to msintain and increase the level of
medical assistance and it is impossible to keep importing large
quantities of active substances. Therefore, the Cuban

pharmaceutical imdustry is working to accelerate the investment
plans and to increase ths national research activities,
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Exyot, S.N.Shaddad

'n:ophunccu‘tialindnstryinxg-ptisrqudodume
of the vital and stretegic industries directly related to
the field of socio—economic development of today. The
drrelopment of this industry is comtimuing rapidly, taking
into comsideretion the importance of the drug, availability
and the correct quality. Im 1952, 105 of the drugs required
in Egypt were locally manufactured. Today, Egypt produces
80 of its requirements axd all in dosage form. IMbou!
ZSdesmmw&MhQWWanm,Mh
in 1952 it was about 20000 specialities without any plan
tomsdemﬁuthh&lthndoeuodcmmdtu
country.

In the field of rew msterials, only about 15% of those
required are msnufactured locally in Egypt. Therefors, Egypt
still requires foreign tecimology in this field.

There is also in Egypt a defined system and policy for
drug distribution o ensure fair distribution of drugs in
the country. The aversge individual's axmmal share of drugs
in Bgypt was about 4.211E while in 1952 it was approximately 0.22{%.

As regards the field of quality comtrol, the pharmacsutical
industry in Egypt is controlled by either the quality control
wiich is carried out in the factory starting from the arrival of
rew materials and the in process quality comtrol and finally the
control of finished goods and/or the governmental control
from the governmental organisatiom spocia]iud in this field.

The main drawback in the rapid development of the pharmaceutical
industry in the developing coumiries is the lack of proper and relevant
information. There is therefore a need to set up a good drug
information centre which ecould provide the following:
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1. Sources of basic raw materials and intsrmediate chemicals
together with prevailing prices as well as prices of finished
goods in other countries.

2. Institutions which can offer the required techrilogy and all
relevant informstion comcerning the pharmsosutical indusiry.

3. Inforsstiom on new drugs which are scheduled for clinical
trials and ths regions where these trials are %o be carried out.

MIDO could help to set up a scheme of registraticn of new drugs
in developing countries.




|
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Chana, J.Blukoo--Allotey

Totil approximately 20 years ago, all drugs used
in Chana were imported from cversess manufacturers. Today,
howsver, there are § pharmsceutical formulation factories which
produce 60% of tke total volume of drugs used in hospitals,
clizrics snd hoaes.

m-octi-pormtmofdrulmchmprodnnd
in the formmlation factories are antibioctics, antipyretic
mammmmm3mmtfor
spproximately 60 of the total drug productiom. It is also in these
three areas that pr&ori.ty consideration is being givem for
the establizhment of multipurpose synthetic and fermentation
plants for the prdduction of basic essential rew materials such
as tetracycline, parscetamol, chloroquine phosphate etic.

The Government of Ghasa has already set up a Flant
Research Institute wkich is curremtly collecting and collatiag
thy therapeutic profiles of all the knowm useful herbs in the
country and it is anticipated that very useful medical gains
may accrue froam this institute when the active principles contained
in these herbs are idemtified and isolated.

he Government is also giving serions considerstion to the
setting up of a vaccine production plant. As a first stage it is
plarmed that essential vaccines be purchased in bulk for local
dilution and filling into ampoules, vials etc. During this stage
it is envisaged to embark on intensive training programmes in
the quality comtrol of vaccines for the staff who will eventually
form the nucleus of the vaccine wnit.




India:&hachmdrsn

Since independence in 1947, the growth of the pharmmceutical
industry has been very rapid. From US$ 12.5 milliom, it bas
risen to US$ 800 million. The industry is mainly divided
imto 3 sectors i.e. public sector (owned by the state), private
sector,small scale sector. lhile the public sector has
concentrated om the production of basic drugs, other sectors
have gome for foraulaticn i.e. finished products.

There is a price comtrol of drugs and formulatiom in
the country. The prices are printed cm each package. The
State has categorised ths drugs; the essemtial drugs like
pemicillin kave been earmirked to the public sector, ikile
other drugs are givem to the privato and small scale sectors.

Nost of the drrgs such an antidioctics, synthetic drugs
and vitamins are preduced in tke ocountry from the basic stage.
IDFL makes antibiotics, 40 symthetic drugs, 200 formulatioms.
IDFL also has a large research division and design orgamisation
and cin share complete techmology of all the drugs it produces
or can evex accept to erect tbe plants on a turnksy basis.
IDPL exports drugs and formulations to Arad countries and
Earope. ‘




Indoregia, Dr.D)esnan

The pharmaceutical industry in Indonesia has developed
extrsordinarily fast if compared vith other industries.
In the past tem years since the First Fiwe Year Development
Plan commencing April 1969, until today vhen Indonesia
mammmdmmmrin!mmmnm
in April 1979, the pharmaceutical industry has shovn a
reaarkable grovth. With the rapid growth of the pharmaceutical
factories in Indonesia no problem is encountered to meet -
the domestic need of drugs, as almost all the drugs have
been produced locally. Therefore approximately four years
ago the Ministry of Health of the Republic of Indonesia
benned the impor: of drugs which can alresdy be manufactured
locally in an andesvour to give protective measures to the

local industry.

However, more than 90% of the pharmaceutical raw materials
and excipients required for the processing of finished
dngsupmtnnovmnﬂliﬂportcdgmdinorder to
stimulate the manufacture of these pharmaceuticsl rav materials,
the Govermmer: grants ceriain facilities or benefits to those
villing to invest in this field. At the present stage ,
the kind of basic rav materials produced is around ten,
the majority of which is only to meet the manufacturers’
own requirement. Only quinine and ita salt bave bDeen
produced in large scale for done;tic requirement as wvell

as for export.




The medicines manufactured are in generic form and
in *he past the number of medicines produced was limited

due to the restricted funds made available.

Quality cou*rol systeam has also deen introduced by
the Ministry of Health on the drugs sold in Indomesia
by vay of taking random samples from the factories,
distributing cminniu or the market; samples taken are

analysed at government owned laboratories.

Prices of drugs are beyond the reach of the majority
of the l;eoplo, and even though there is no price control
on drugs in Indomesia,it ix hoped that prices will indirectly
de controlled through the supyly and demand equilibrium and

by way of expanding the use of drugs in generic form.
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M.Haider

The pharmaceutical industry is ome of the most important
industries in Irsq. Some important rav materials available sre:
Meniral acids, alcohols (Ethyl, Methyl), starch, rice, potato,
maize, kaolin, glycerin, sulphur, sulpbur smmonivm, urea, oils
fixed and volatile, paints etc. The total pharmaceuticals
import of the country is approximately £18 million (1978)
as follows:

The state organisation of drugs "KIMADIA".

The medical supplies.

The state organisation of drugs "KIMADIA" also co-ordihates
imports of the local drug mapufscture done almost exclusively
by the SDI and its capecity £ 18 milliom.

SDI is a large enterprise having the ome mltiple
storage building for different pbarmaceutical production -
fermantation plant for antibioties, laboratories comprising
research and development laporatories, pharmaceutical snalysis
laboratories, quality control, microbiologiecal, pharmacology and
toxicology laborstories. Other main buildings ineclude
adninistrative, stean generstion, stcres, sevage treatment plant
and others. SDI employs 1200 people between administrative,
techrical and workers. The ennual < . sumption of medicines
in Iraq is estimsated at about £ "v1ion - the comsvmption
per capita is approximately £3/peison/year.

The laboratories of SDI are authorised by the Ministry of
Health to issue official certificates for its products and

sometimes for rechecking important ones.




The main governmental cuntrol laboratories are called the
"Central laboratories” and are sited in Raghdad. There are alsc
tvo research centres in Baghdad.

The actual problem facing the pharmaceutical and antibiotice
production is the lack of highly trained personnel especially
workers vho need extensive programmes to familiarise themselves
wvith highly sophisticated machinery and complex procedures.

There are several research programmes which might lead to
positive results, but this will of course need a lot of work
and time. There are 6 miversitiec in Iraq each with its owmn
research projects leading to higher degrees.

The policy of SDI msnagement at present is to produce
products of internstional drug companies under special licenced
agreements. The quality, of course, is subject to the approval
of the licensor and a new factory will be built to produce
a new drug under licence.

Technicisns from SDI are sent abroad to the companies granting
the liceuce for training both in the field of production =nd
snalysis. PEngineers are sent to train on automatic lines of
production being purchased from abroad. The amount of people in
Iraq employed in the pharmaceutical industry is increasing rapidly
through these experiments. SDI exports some of its pharmaceutical

products to other Arab countries.




Kenya, A.Mathenge

The pharmaceutical industry in Kenya consists mainly
of the distribution of imported finished dosage forms.
However, a number of plants have started formulating locally
a small range of those drugs required in large quantities.

There is no production of raw msterials or intermediates.
A few auxilliary materials for pharmaceutical use and some
packaging materials are available locally. Manpower with
basic scientific knowledge is available but would require
specific training in various fields for the pharmaceutical
indsutry.

Approximately 6000 formulations are circulating in the
market. Plans are undervay to reduce this number through drug
registration vhich is currently non-existent.

The main problems encountered in the supply cf pharmaceuticals

a) dependence on the importation of all our drug requirements;
b) the high cost of drugs;

c¢) a large multiplicity of formulations af doubtful
quality.

The Govermment is committed to the e;couragemcnt of loeal
pharn: teutical production and is already a partner iz a joint
venture in the largest of the formulation plants.

Technical assistance from UNIDO and other agencies will be

sought to develop this industry.




Mexico, F.Fernandez Viana

The total consumption of drugs ir MNexico in 1978 was
US$ 750 million. The govermmer.cal institutions buy 35% in
values and 50% in umits.

The total prodmction of active ingrediemts was
US$ 80 srillion and US$ 40 milliom were imported in the
same year.

Nexico has 350 enterprises in formmlation activities,
10 in fermentation, 15 in syntbesis and 12 in other
procednres in th’s industry.

Since 1978, Mexico has had the Intermimisterial
Commission in the Pharmaceutical Industry. This organisatiom
comprises 5 winisters and 2 directors froa the social security
institutions and is in charge of the complete policy in the
pharmaceutical industry.

The Commiss’-» has established the programme of

development and promotionm for the industry with clear inventives,

mainly in the active ingredienta' area. These policies include
such areas as pricee, foreign trade, desentralisation of the
industry and the development of the basin drugs.




Peru, J.Ecos

A vrief account of the pharmaceutical ind: try in Peru
was given. It refers %o the development of this indusiry from
the initiation of its activities to the presemt. Also, t%:
main characteristics of this indastry and 4the characteristics
of the market were pointed out.

It is memtiomed that techmical dependance 84101 exiols;
research and development are dons in only a few foreign companies
abroad; imports of raw materials and avriliary materials and
inciequate growth are the main problems affecting the pharraeutical
industry in Peru.

The setting up of a modern quality control laboratory
(National Health Institutes - Kinistry of Health) is a programm:
to promote the manufacturing and trede of gemeric drugs. The
founding of an Institute for Industrial Research and Techmical

gtandards (TTINTEC) and the integration process carried out by
five ANDEAN countries - Peru among them - are important steps
relevant to the pharmaceutical industry, which have been carried
out by the Covernmment of Peru.




Milippines, G.LLSaaasi=—Coanss

At preBent, the FPhilippine pharmaceutical industry
is purely a compounding/forwnlation industry. The local iadustry
the following salient reat-res:

1. ™e industry imports about 90% of its bulk active raw mat.rials
prizarily from the United States, Europe, Japan and Austrviis;
2. The local indusiry is charecterised by a very weli established
compounding o> formalating operation utilising seui-automatic
mechinery and employing skilled %o highly skilled labour;
3. ‘e indusiry bas fscilities for ‘he manufacture of

a. solid preperations such a8 tablets and cspsules

b. ligquid mreparations such as dispersiom; lisuid zalemicals

and pareateral fluids

c. semi-soclid preparaticsa like creams and cinitments;
4. The local drug industry services not only the domestic needs
of the covnti-y but also export to other coumtriss like Mlmd,
BougKonz, Indonesia and Halaysias
S. Ia 1976, the saler of ths industry rosa to M.7 billion whi.n
includes export sules as well as domestic;
6. Industry socurces estimate tnat the industry will have a growth-
rate of 12-14%.

Based ox imports, the rank order of drug imports inm 1976 of
the top five (5) therepsutic classes in terme of money equivalent
(POB valus), iz a3 follows:

1. Antibacteriuls (including antibiotics and

sulfaz) us$ 12,872,029
2. Viiazinas and minerals 5,027,751
3. Hormones 1,207,145
4. Immmologicals 1,117,194
5. Analgesics, antipyretics 1,087,052
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The total Milippias impors of drugs in 1976 ssommied
to US$ 22,211.188 (Y0B). For the same year, the rank order of
drug imports of the top Sive (5) therapeutic classes by weight

equive.isnt, is as follows:

1. Vitamins snd minerals 1,437,348 Kkilos
2. Aptibacterials 316,581
3, Analgesicz, antipyrsiics 83,274
4. Narcotic analgesics B 82,140
5. Isemmologicals 62,969

Availability of raw paterials aad auriliaxry maierials for the
ptarms.centicel indusiry - 48 & reces: development in the local

industry, & pionsuring nroject is semvissged for the local
manufacture of sexi-syntnetic jenicillins., The proposed project,
which wiil be cpersticmal Yy 1551, will have a rated capacity of
25 KTPY ard will service the domsatic maxket. The mroject

is privately ommed, but has recsived government assistance

by vay of availment of Az and non-tax incentives., incillary
industries to the durg industry ire the packaging industries
which saka Lcyes snd cartons, piastic snd glass comtainers,

metal closures etc.

Distributisn of pharmaceutical products

Prarsacentizal products rzach the consumer through two
min outlets;
1. %The distrihbutor/wnolesalsr and
2. The diract sales omtletr shich ipclude smell and large drug
gtores, hospivals, climics, medical cextsrs, government
institutiona, physicians, industrial institutions and others,

Principal problems of curremt suerstion in the drux industry

The problems currently facing the industry =are:
1. The increased cost of production and the increases in labour
and freight costis;
2. Larger financiag requiremerts because of high current retes of
borre--.ng;
3. Poreign exchangs moblems ard tight credit facilities.
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Government policy towards the establishment of pbarmaceutical indusiry

The Government through one of its agencies, the Board of
Investments, is loocking into the posgibility of establisking
a fine chemicals multipurpose plant which will serve the
domestic requirements of the pharmaceutical industry. The
Covernment is encouraging the manufacture of antibiotics,
sucrochemicals and cocochexicals as preferred areas of investaent.

Thailand, P.Setrapongse

Pharmaceutical products sold in Thailand are imported as
either raw materials which *he local pharmaceutical mamur'ac*rie:s
formulate into the form ¢ finished products or intermediates
of fimished products which have been blended and packaged by
do=eatic manufactursrs. There are about 183 domestic pharmaceutical
panufacturers but only one state—owned -~ the GFO. Our salc:s
amount to US$ 250 ~tllicn per year.

At present there is nc T™aw materials' production of
pharmaceuticals in Thailand. The GiQ has plarmed to develop
an antibiotic plant in tko near futurs,

The problems which the pharmaceutical industry faces at
the present are:
1. The availability of raw materials from abroad;
2. The price of raw materials which are higher because of the
oil crimis;
3. The technology to produce the raw materials ourselves.




rmarmaceutical Meeting on the rroductiion of Essential
Drugs in Develoving Countries

PLAN OF ACTICN

[n most of the ueveloping couniries, ‘he pharmaceutical
industry is confined to formmlation and packaging of drugs. In
view of this, UNIDO has been endeavouring to move towards a more
integrated .pharmaceutical industry involving advanced scientific
and technological skills. The major problems encomntered by
the developing countries in the matter of d@vnlcpmcnt of an
integrated pharmaceutical industry are the non-availability
of the required technology as well as economics of scale,

In light of the above, the exchange of information on technological
capabilities and experience amongst developing countries assumes
considerable importance.

In view of the above, the pharmaceutical meeting on the productior
of essential drugs in developing countries has bteen organised by
UNIDO in co~operation with the Hungarian Fharmeceutical Uniom. The
purpose of this meeting is to provide information on different
processes involved in the production of e¢ssemtial drugs, sources
of technology and its transfer, invesiment and raw materials required
and to discuss with experts from developing countries the problems
related to the essential drugs to be produced in their respective
countries with a view to promoting the production of drugs in
developing countries at national and regional level in order to

attain self-gufficiency in essential drugs within the country.
In the course of the meeting the Hungarian experts presented
papers on the following topics, indicating the technical, engineering,

medical and economic aspects:

- Antibioties:




- Analgesics;

~ Antituberculotics;
- +imalarials;

- Sera and vaccines;
- Antidepressives;

- Vitamins;

~ Antileproay drugs.

The participants also presented papers om the status of
the pharmaceutical industry in their respective countries.
After presenta’ion of the papers an interestirg discussicn took
place in the course of which the main problems have been identified
a#t indicated below:

1. non-availability ard/or high cost of technology;

2. insufficient knowledge for the assessment and evaluation
of the suitable technology;

3., insufficient market size for ecdnomic production;

4. lack of trained persommnel and infrastructure:

5. high price of raw materials and intermediates and their
availabilitys;

6. lack of knowledge regarding licencing and contractual
agreements.

The above factors are constraints in the way of the growth
and development of the pharmaceutical industry in developing
countries. In view of this the meeting devoted its attention
to find ways and means 4o overcome the above problems and reached
a concensus on the remedial steps to be taken based on which
recommendations have been made. The meeting also reviewed, as-
a first step, the essentiality of the illustrative list of
20 drugs identified by the inter-regional preparatory meeting
held in Caito., Based on the above the fsollowing recommendations

have been made:




1. List of essential drugs recommended ?or production:

Therapeutic Groups Technology 1st. and.
Required? priorit priority

1. ‘nalgesics:

* TNoan-narsotic

2, Anthelmintics:

3. Antibacterial:

4. Antifilarial:
5. Antileprotic:

6. Antimalarial:

7. Antituberculotic:

8. Antihypertensive:

9. Diuretics:

acetylsalicylic acid
paracetamol
indometacin

piperazine
bephenium
mebendazole

bensylpenicillin
tetracycline
oxytetracyclin
erythromycin
ampicillin
gentamicin
chloramphenicol
streptomycin
sulfadiazine
sulfadimidine

diethylcarbamazine

dapeone

chloroquine phosphate
primaquine

isc:iazid
ethambutol

para aaino salicyclic
acid

rifampicin

methyldopa
reserpine
furogemide

H H H M

H M H K




10.

11.

12.

13.

tidiabetics:

Orsl cor .raceptives:

Imaunologicals:

Vaccines:

14. Vitamina:

¥on essential

Antidepressives.

Technclcsy et ond.
Hequired? priority priority
insoiin b < x
tolbutamide x X
norethisterone+
ethinylestradiol _ b 4 x
blood fractioning x x
dn BQCOG.
dry typhoid vaccine
smallpox b 4
dry liquid cholera
vaccine D+3 b 4
totanus antitoxin
giphtheria antitoxin
snaks antivenom
A ’ x b 4
Bi
)
BS X
812 x b 4
C X z
D2 x
PP x
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2. UNIDO is requested to work in close co—operation with the
Hungarian Piarmacentical Industry. The latter agreed to make
available technology for the following ‘rugs at reasonable
prices and terms:

Vitamin T, Vitaxin B,,, Vitamin C, Vitamin D,, oxytetricycline,
chlorsmphenicol, sntidepressives, pemicillin G, penicillins,
semi-synthetic pemicillins, indomstacin, isomissid, ethimbutol,
chloroquine diphosphate, pyrimethamine, blood fractior’ng,
methyldops, digitoxin, norethisterone and ethinylest.adiol,

TEIDO is requested to locate other suitable sources for
trunsfer cf technology.

3. I% is recommended that whersver the market size for the
production of drugs for a given industrial scale of operations

are not adequate.

a) a multipurpose plant should be utilised or the produc’ ion of

a group of essential drugs. For this purpose, TNIDO is requested to
work with the Humngarian FPharmaceutical Industry and others mn

the basic designs for different sises of multipurposs plants

which cx iccommodate groups of essential drugs separately for
synthesis and fermentation;

t) pooling of markets at sub-regional level in creating a common
market to msake industrial scale production feasible. In view of this,
co—opersticn amongst developing countries is recommended. UNIDO

is also requested to assist the establishment of national
pharmaceutical associations in the different regioms.

4. The lack of infrestructure including rosds, energy resources,

wmter supply and cocommmications is hampering the development of

the pharmmceutical industry and this should be addresssd to the
governments concerned, for the creation of the necessary infrustructure.
TIIDO- should concentrate on the develomment of trained manpower in
different skills and the establishment of pharmaceutical centres equipped
with pilot plants for the above essantial drugs for the purpose

of demonstration, training and process development.
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5. One of the most crucial factors hindering ths development

of an integrsated pharmaceutical industry is the high prices

of the raw materials and intermediates, which in some cases,

are even higher than the price of the finished products, UNIDO is,
therefore, requested to oiganise a system of comsultations between
developed and developing countries for negotiating a reasonable
price of raw materials and intermediates in order to make the
production of the above mentioned essential druge feasible.

6. It is recosmended that TNIDO integrate into the mtmceutical
industry prograame, an activity to make information available oxn
thw sources, suppliers, prices, trends etc. in the intermatiopal
market of raw materials, intermediates and drugs.

7. On account of & lack of knowledge about licencing and
contractual agreements, the developing countries sometimes

enter into contracts which in the long rum would prove
disadvantazeous to them and limit further growth of the
pharmaceutical industry. Hence a kmovledge cf licencing
agreements and contrects is an essential prerequisite for the
development of this industry. So UNIDO is requested to prepare
guidelines for the evalunation of technology and also, through a
system of consultations, to negotiate favourable terma and prepare
a model contract for the use of developing countries.

8. The Hmgarian Fharmaceutical Union, as well as the Fungarian
Government, have extended co—operation for the transfer of
technology wherever they can, to trein persormel and make
aveilable intermediates for the production of these essential
drugs and finished drugs a% reasonable prices.

9. It is recommended that such meetings be held periodically
for follow up and to maintain continuity; for this reason, it is
vreferable that the same participants be invited, as far as possible.
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ANNEX I

ACENDA

Arrival

Opezing session

intimalarials by
Dr.Rllos and Dr.Benké

Lunci

Antidepressives by
Dr.Allos and Dr.Benk§

Brazil, Cubs and Ghana couniry papers.

Antibdiotics by
Dr.Crimesi

Vigit to toxicological department, Veszpréa

intituberculotics and antileprotics by
Dr.Koczka

Egypt country paper.
Tisit to Lacta EGYIT factory, KSrmend

Sera and vaccines by
Dr.B3sz3rményi

Irag and India country papers
Lunch

Analgetics by
Professor Barsényi

Vitamins by
Dr.Feuer and Dr.Lugosi

Lunch

Nedical aspects with
Dr.Jicor, Dr.Craver, Dr.Zédor and Dr.Vider

Multipurpose plant by
Dr.3zentpeteri

Plan of idction

Departure
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Hungary
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Department in Institute
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Budapest, Hungary
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Hungary

Director

Institute of Sera and Vaccines

HUMAN
Hungary
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Hungary
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Hungary
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Pécs University
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Dr.A,.Zador Medical Director and Head Expert in antituberculotics
' Physician
Budapest ,Hungary
Dr.Vidor Budapest, Hungary Expert in tropical and infe_tious Jdiseases,

Representatives of MEDIMPEX, Budapest, Hungary

Dr.A. Tcheknavorian-

Asenbauer Chief, Pharmaceutiocal Industries Unit,
Chemi cal Industries Section, UNIDO,
P.0.Box 300
A-1400 Vienna
Austria

Mr.A. Pinto-Rodrigues Secretary of the Pharmaceutical Task Force
officer in the Negotiations Section, UNIDO
P.0.Box 300
A-1400 Vienna
Austria

Ms.A.fFourie Secretary, Pharmaceutical Industries Unit
Chemical Industries Seotion,UNIDO,
P.0.Box 300D :
A--1400 Vienna
Austria




SURTECT

SUMMARY OF TECHNICAL INFONMATION FRGM TXPERT3' PAPERS3

TECHM, SQURCE

TYPE OF PROCEJS

MAIN RAW MATERIALS

1.ENGTH OF PROCFIY

ANNEX TTT

MAIN EQUIPMINT

i. Antimalarial agentis

by Pallga+Denkd

Chloroquine

Pyrimethamine

2. Antidepresaives
by Pallos+3enkd

Amitriptylines

ICI Ph,,Minthrop Chem. Sythesis

Bayer, May+Baker
in USA

Hilton Davise
Chem., UK
Medimpex,llungary

Burroughs Weloome "
+Co. USA

Deutache Welcome,

GCermany

Medimpex,Hungary

Merck Sharp+Dohme , "
Usa :

Hof fman-~LaRoche+
Troponwarke, FR(
Medimpex, Hungary

Dichloroquinoline
+ novoldiamine

or
m-chloroaniline,
diethyl, 2 yeto
succinate + novol-
diamine .

or
diethyl-ethoxy-metilen
malonate, m-chlorani-
line + novaldiamine.
m-chlororoaniline,
mathyl-aGrilate +
novoldianine

Ketonitrile, guani-
dine

or
p~chlorobengyl cyanide,
sthyl propionate, '
guanidine

dibenzosubsron, dimdthyl
aminopropyl chloride

or
bensalphtalid, dimethyl
amino propylohloride

or
phtalic acid anhydride
phenylacetio acid, di-
methyl amino propyl
chloride

5

steps

stepa

stopa

ateps

ateps

steps

steaps

ateps

steps

enameled - and iron
autoclaven, vesssls,
vacuum dist:.1lating,
wntriiugal pumpa,
heat exchangers,
centrifuwres,

ename}ed reactora «
vensels,acidproof
centrifuge,alir ley dryer

ateel, enameled and
corobon reactors,

heat exchangers,filters
cantrifuges, air-lay
dryers, liq.-liq.
extractor, evaporator



TECH, BOURCE

TYPE, OF PROCEAS

[
]

MAIN RAW MATERTALS LENGTH OF PROCENS PRICE MATN EQUIPMENT

3. Antibiotics
by I.Gymesi

Penicillin

Ampicillin

Erythromycin

Gentamicin

more than 35 companies

Permentation
from:UBA, Bweden,lindia,ltaly, racovery,
8pain,Japan,Argentina ,FRG, urification
Bngland,Auntria.Hungary.Portugaf.

Mexico,Finland,Holland ,Danemark,
USSR,Bulgaria,France,etc.

almoat the same Chem,synth,
more than 13 companies from Fermentation,
UBA ,India,Italy ,Portugal, recovery,
Spain,England ,Mexico,France, purification
etc.

more than 7 companiea from -"-

Argentina,Hungary ,Mexico,FRGQ,
Bulgaria,Italy ,USA,etc.

sachaross ,C,8.L.or
peanut flour,soy bean
o0i1,phenyl or pheno-
#' acetic acid,inerganic
salts ,solvents

1 weak/batéh US$35/kg fermentorn,
vesaels heat ex-

changers,filten
extres tors ,iryers,
leboratory for

inoculum
Y
6 APA ,phenylglycyl 2-3 stepa UB$72,5/ enamelled reactom
chloride-chlorohydratn kg condensera,ex-

traciors,filters,
centrifuges,
vacuum dryers,

starch,soybean meal, 1 week/batch US$ 90/kg fermentors , \;

C.8.L; ,propionate, vessels heat-ex- S

inorganic salts,solvents - changers ,filters, |
extractors,re-
actors ,dryers,
laboratory for
inoculum .

starch ,rucrose ,yeast 5-5 days/batch US$
extract ,CSL,palm oil :

fermentors ,
T236/kg-vessels heat
exchangers,
rilters,lon
exchenge columns
evaporators,
laboratory for
strains .



SUBJECY

‘TECHN, S8OURCE TYPE OF PRQCESS

MAIN RAW MATERIALG

LENGTH QP PRQCESS MAIN EQUIPMENT

TRICE

L. Antituberculotica
+ Antileprosy agents

by I.Koczka

INH-1isonicotinicacid Baysr,Merck Darmstadt

hydraziGe

Streptomycin

Rifampicin

Ethambutol

Dapsone

S. Immunologicals
by J.BS8z8rményi

vaccines,sera,blood
derivatives

Chem.synth.
FRG ,Rhone FPoulenc Freace,

Carlo Erbe ,Farmitalia
Italy,A.P.Bofors Bweden,

S8inbiotics,India
Fermentationras,
recovery,puri-
ficatioa

Ispetit,Italia Fermentation,
chem.synthesins

Ilederle Japzn,Themis chem.synth,

India,Ital-8yntex,Phar-

chemn, Co.Pharmaceutica

Milenese,Italy

chem. synth .

Human, Hungary

culture ,eto.

hydrqzine hydrete in
sohi, banzene,
pyridine

starch,soybeanmeal,
C.8.L. ,incrganic salts

soybean meal ,solvents

batch
6 steps,
' synthonis
d-2 amino butanol-l, 1-2 steps
dihalo ethane
p-nitre echlorbenzens 5—6 steps

extraction ,fermentations, animal glands
blood fractioning,tinsue

. from slaughter
houses ,blood,
culture media,
lsboratory animals,
ete.

5-6 skeps

1 weak/batch

1 weuk/fern.

enamelled reactors,
veageis ,condansers,
extractors,distil-
lators.centrifuges

fermentation,vessels
heat exchangers,
filters,ion exchange
columns ,evaporation,
lab. for strains.

N
\n

snamelled reactcr,
vensels . haa. ex-
changers,vacuum distil-
lation,centrifuges,
dryers.

enamelled reartcrs,
heat exchangers

mainly laboratory + small
size equipment and animal-
house ,freeze dryers,
filling + labeling
equipment ,autocluaves,
aterilizera,cold rooms,
etc.
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SUBJECT TECHN . 80URCE TYPE OF PRQCESS MATN RAV MATERTALS LENGTH OF PROCESS PRICE MAIN EQUIPMENT

6. Analgetics and/or
Antiinflammatery drugs
by K. Harsdnyi

6.1 Morphina t+derivatives USA,UK USSR, extraction Papaver somiferum
Codeine,Papaverin Hungary ,Evans (poppy) P
Medfcal ,Philip
Harris ,Alkaloida,
Calmic
6.2 Piperidine derivatives:
Meperidipe Winthrop,Wyeth,Lilly, Chem.synthesis phenylacetonitrile 3-h steps
Methadone Bertalanffy, Autriche - diphenylacatonitril® 1-2 steps
Hoecblt,etc.

6.3 6-T benzomorphans:
Pentazocin - 3-T dimethyl-pyricline 8-9 steps )

6.4 Non-narcotic analgetics ' ‘o
w. antipyretic action: ' \
Phenacetin Bayer,Braun + _Herberg, " p-chloro-nitrobenzene 3-h steps

FRO,Ivaki Seijaku,Japan '

Lederle Bpain,lLeciva.

Czechoslovakia '

Noramidopyrin Hoechst Hinthrop.dnl‘nicn ethylacetoacetat ,phenyl T7-8 ateps
Pharmacias,lagap,etc, " hydraszine

6.5 Analgetic,anti-in-

flammatory drugs :

Aspirin Bayer ,FRG;Frosst Dorval ~-"- salicilic acia "1 step not profitable
Canada; De Angeli Ouidotti or
Italy ; Xwizda Austria,etc. ‘ sodium phenolate 2 steps .

Indomethacin Sumitomo Osaka;Kowa Tokyo, -"- P~ methoxy-phenyl 5-6 steps
Meijl SBeika Kaishalokyo,Japan; hydrazine,levulinic aciq,
Lifasa Spain; Merck Shap eater.

or

phenyl hydrazine,acetal 4-5 steps
dehyde ,p-chlorobenzoil

chloria

p-chlor Eban:outa,p— 2-3 ateps
metoxiphenylhydrazine '
sulfonic acid sodium salt

+ Dhome, FRG; Polfa Poland;



SUBJECT TECHN . BOURCE TYPE OF PROCESS MAIN RAW MATERIALS LENGTH OF PROCESS PRICE MAIN EQUIPMENT
6.6 Drugs for control
of hyperuricemia:
Allopurinol Tanabe Tokyo,Japanj Chem.synthesis cienocacetic acid ester, 3-h steps
Desitia,llennig,FreseniuaFRG; orthoformic acid ester
Gerot ,Austria;Biegfried
Zofinge ,Bwitzerland
T. Yitamins
by Feuer + Lugési
Vitamin A BASF ,Bayer ,Merck FRG; extraction of 1lemon grass oil us$2h ,50/kg
Prizer,Gral Mills,Hoffwan {ionone
La Rocha,USA; AEC France;
Phillips Holland; chem.synth. Gionone,ethyl chlor- 7-8 steps
from taionono acetate , Orignardreagent
c15 ﬁehydo.l.u\luh, 2-9 steps fully automated
methylcrotonicecid- operation;special
triphenyl-phosphoni:m equmts . for ex-
bromid tremely large
@iononaffbruyl—crotonic 3-4 steps amounts of heat
acid ester evolved;severe
Vitemin B 1 Boffwann La Roche Bvitser- chem.synth. [Bethoxy ,prop ionitrile, 10-llsteps uUs$ 23/kgo0fety demands; -
(thiamine HC1) land;Merck USA;Takeda Tanabs malonitrile,acetamidine enamel®d auto- '
Sankyo Kongo,Japan;Rhone Poulenc, : claves ,acid resis:
Bayer,FranceiBayer,E.Merck FRG} tent ,steel auto-
claves + film
evapoyator;
Vitamin B 2 OGrain Processing Gorp. chem.synth. 3-h-dimethylaniline, k-5 ateps US$ LhO/kg special equmt.
(Riboflavine) Diamond Shamrock ,Merck USA; Fermentation Dribose (uspP) for catalytic
Bayer FRO;Hoffmann La Roche molasses (free of iron) us$ 20/x hydrogesnation;
Switzerland g

(animal feeding)fermentation,

vessels ,filt~ra;

_
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SUBJECT TECHN.B0URCE TYPE OP PROCESS MATIN RAW MATERIALS LEMGTH OF PROCESE PRICE MAIN EQUIPMENT
Vitamin C Merck Pfizer ,Hoffmann La Roche Chem.synth, D-glucose 7-8 stepe US $§ 10/kg traditiomal egumt.
USA;Bayer Hoechst FRG;Takeda Fermentation : of chem.industry+
Japan;Rhone Poulenc France; some apecial for
Pliva Jugoslavia catalytic hydro-
genation;
Vitamin PP Merck Hoffwann Le Roche, Chem.synth, Micotine or

(Nicotinamide)

Parke Davies USA;Carlo Erba
Italy ;Bayer FRG;

Quinoline or fmlcoline 2-3 mteps US § T/kg

traditional equmt.
+ reactor tube for
oxidation; high degrec
of instrumentation

n
x
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