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SUMMARY

It is desirable that ACDIMA should establish and sponsor a Regional
Centre for Drug Kesearch,Developmert and Control in one of the Arab
capitals such as Amman, Baghdad or Riyadh. The centre will have 8

ma2in units as follows:

- Industrial Pharmacy

- Chemical unit including fermentation and synthetic drugs
- Medicinal plants and natural ptoducts

- New drug development

- Formulation and packaging

- Quality cenatrol

- Engineering design

- Training

A medium sized quality control laboratory should be established as a
model laboratory attached to any of ACDIMA dependent companies. Such
a laboratory has the following sectional laborat.cies:

- Specifications and analytical deveicpment
- Chemical and physical testing

- Biological testing

- Central release department

- Inspection and checking department

- Instrumentation

The existing quality control laboratories of the Gulf Pharmaceutical
Industries at Ras Al-Khaimah will serve as a model laboratory attached
to a modern pharmaceutical formulation unit.

The possibility of using products from the Arab Petrochemical industry
as raw materials in the Pharmaceutical industry in the member countries
of ACDIMA has been investigated. It is observed that 39 bulk syrthetic
pharmaceutical chemicals can be synthesized in the Arab World including
ACDIMA member countries. Starting materials of all these pharmaceutical
chemicals are commercially available as petrochemical products ia these
countries and they are produced in abundart quantities. These 39
chemicals cover a wide range of medical and pharmaceutical uses. Some

of them can also be used as sn.vents, reagents and in perfumery industry.
Some petrochemical products can also be used as starting materials for
the production of containers for pharmaceuticals and a disposable syringes,

It is desirable to assess the market demand for the above pharmaceutical
chemicals with a view to group 10-15 of these for production in a mulcti
purpose plant. Such a plant is ideally suited to produce a group of
pharmaceutical chemicals, the individual requirements of which are not
large enough to render the establishmznt of a separate plant for each
pharmaceutical chemical economically viable. Such a multi-purpose plant
is ideally suited to the ACDIMA member countriesl.

Multi-purpose plant for production of UNIDO essenzial drugs based on raw
materials and intermediates UNIDO/ID/WG.393/18.




REGIONAL CENTRE FOR DRUG RESEARCH, DEVELOFMENT AND CCNTKCL

INTROCUCTICN:

Pharmaceutical indystries depend heavily and to a great
extent on research. It is very important that every pharma-
ceutical industry in a country should ke kacked Ly research
facilities so that . national pharmace¢utical industries
can grow broperly.

Research must not be ccngidered a luxury which some develo-
ping countries cannot afford. In the Arab Wworld, ACLCIMA could »
play a very important role in promcting such activity because
research is ccnsidered the insurance against future backward-
ness and underdevelopment as well as the insurance fcr the
advancement of nations. It is a basic okligation for evefy
pharmaceutical industry to set agside a certain percentage of
its turnover for research. )

Research cculd ke in the corrany's own laboratories in
case of large establishments, or could be through agreements
and projects with research institutes and universities in
case of small ones. The role of ACCIMA is very important in
both cases.

Activities of research should be directed towards specific
goals and okjectives reflecting national or regional needs.
In this case, it is very important to define the priorities,
okjectives and gcals and to identify the proklems carefully.

In order to achieve these gcals, both basic and aprlied
research are needed. Because of the scarcity of the requisite
manpower and sometimes facilities, in some pharmaceutical
companies in the region, it is very important to co-ordinate
the entire research activities in this field through the
efforts of ACDIMA. Such co-ordination would Lave many benefits
2nd great advantages as it would stimulate the acaderic ccmm-

unity and make it aware of the regions' pnarmaceutical problems
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and needs, which will enable it tc direct and initiate rese-
arch according to these areas. ‘

From the experience in developing countries in general and
the Arab World in particular, usually the majority of prok-
lems and needs are not clearly specified as well as not per-.
fectly identified, which lead the academics and university
professors to prefer to direct their research according to
their own particular interests. In the context of co-ordi-
nation, when a probler has to be presented to them, they have
to contribute their best to solve it.Their direct involvement
in such problems will make “her aware c¢cf the special needs
of education and training of persomnnel in the area.

As a ccnsequence of the wide-spread area of the Arab World,
research becomes more oriented towards social gcals. It serves
to bring the pharmaceutical, me?: al, chemical and engineering
academic community of the region on one hand and pharmaceutical
industries ccmmunity on the other, together and sc¢ coantribute
very closely to the formation, expansion, promotion of national
pharmaceutical production to support and improve the econo-
mics of health in the region.

ACDIMA should start, as soon as possible, to think seriou-
sly akout establishing and sponsoring a Regional Centre for
Drug Research, Development and Control.

The Centre shpuld ke initirated in one of the Arab capitals
in a suitable geographical location based on the social, econo-
mical and environmental ccnditions in relation to the natural
available raw materials and manpower. The three best choices

for ACLCIMA to/Choo'eauch a location are either Amman, Baghdad

cr Riyad. The Cantre must be located beside a university,
research centre or technical institute in order to cc-ordi-
nate mutual assistance and knowledge transfer. These insti-
tutes, in addition to their contribution in all phases of

the industry, will with agreement of the Centre, offer advan-
ced courses in industrial pharmacy, pharmaceutical analysis
and control, cultivation and ccllection of medicinal plants
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and technology for their industrialization, medicinal chemis-
try, microbiology, fermentation, pharmacclogy, clinical phar-

macy, economics, public relation, acccunting, also training

ccurses related to the activities of the Centre.

Ot jectives
The Centre will play a very important role as follows:-

(1) It will recommend the criteria for selecting drugs for
local production in the région within the list of the
essential 26 drugs reccmmended by WHO/UNIDO.

(2) One of the tasks of the Centre will be in heiping. by
agreement with developed pharmaceutical industries, of
technology transfer depending on the condition of every
cocuntry after studying the advantage/disadvantage in
relation to the success of the project.

(3) It will Lelp in the establishment and development of phar-
maceutical industries and overcome the difficulties which
usually face-developing countries of the region. It is a
known fact that the complexity of drug industry is far
more sophosticated than any other industry.

(4) As a part of its activities, the Centre will help intro-
ducing the up-to-date technological requirements to parti-
cipating countries at a suitable level and to adopt such
technologies to the conditions of each country of the
region in order to help in manufacturing competitive drugs
both in price and quality as well (e.g) sophisticated
“know how"”, extraction, compounding and formulaticn,
steriiization, filling, packagirg, modern advanced tech-
niques of quality ccntrol facilities.......etc.

(5) An important function cf this Centre is to screen all the
drugs available in the Arab market and give recommenda-
tions to abandon some of them taking into considerat.on
*he most recent recommendations cf developed organizations,
agencies or administretions such as WHO, FPDA in USa,
Scandinavian Drug Control Authority and Committee on

safety of Medicines in U.K.




{(6) It will davelop the human resodrcés required by the
_ national pharmaceutical industries in the region.

(7) It will promote tﬂe co-operation between the countries
of the region to harmonize their policies towards esta-
blishinq a complementing phérmaceutical industry amcng
each other which would lead to Pan Arab pharmaceutical
commcn market as a part of a future Pan Arab common
market. '

{8) The Centre will be of great help in planning the stra-
tegy of pharmaceutical industry in the region and it is
of utmost importance to mention that the activities of
this Ceatre will not eliminate similar activities in
ACDIMA dependant companies, but on the contrary its
activities will support and potentiate the aiready exist-
ing similar activities, if any, amongst its companies.
Naturally, any duplication of activities should be avoi-
ded.

The Centre will help premotion in the major fields of
pharmaceutical inéustr& and constitutes 8 main units which are:-
I. Industrial Pharmacy Unit.
II.Chemical Urit and includes:-
a. Fermentation Unit.
b. Synthetic Drug Unit.
I1I.Medicinal Plants and Natural Products Unit.
IV. New Drug Development Unit.
V. Formulation and Fackagiang Unit.
VI. Quality Control Unit.
VII. Engineering LCesign Unit.

VIII. Training Unit.




I Industrial pharmacy unit:

The unit should be responsiltle for the involvement in
setting up manufacturing operations from the keginning,
and in fact should act as a consultant to the infant phar-
maceutical companies in the region in general and to ACDIMA
dependant companies in particular.

One of its main tasks is to assimilate and improve
technology acquired by pharmaceutical industries in the
region.

From the experience in such cases, .this Centre when
it will act to design and plan the pharmaceutical techno-
logy amongst ACDIMA dependant companies, as well as others
and give consultancy services in this field, will be able
to stimulate and promote to a great extent the growth and
advancement of the pharmaceutical industry especially in
small companies in the region. This is very important for
developing countries such as the Arab World as it generates
specialized employment arnd manpower, as well as generates
production to a great extent which is greatly needed in
the most underdeveloped 2rab ccuntries.

Research priorities for this unit would be determined
by the needs of industry, in terms of its immediate pro-
duction programme, and alsc the region's long term needs.
As an example, research in the field ¢f biopharmaceuticals
is very important as it will reveal the dcsage form mcst
suitable for each country in the region in light of cli-
matic conditions and cther special requirements. Another
gccd example, is that in most Arab countries of the region

in which a large part of tho population live in remote

areas where the dcctor/patient ratio is low, and as a
result the doctor is not able to supervise the administra-
tion of drugs to his patients, therefore mléa:lned-release
forms or long-acting dcsage forms of known drugs on a

weekly, monthly or longer periods will be of great help.




This unit will be provided with a semi-industrial pilot
plant for development and applied research in relation

to synthetic drugs and bulk raw materials.

II Cheg}cal_gnit:

a. Fermentation Unit:

As the progress of fermentation is continuing at an
ever-increasing pace, it is important for ACDIMA to parti-
cipate in this impcrtant field of pharmaceutical produc-
tion. It is observed that each year, new products are added
to the list of naturally produced pharmaceutical ccmpounds
derived from fermentation (e.g.) antibiotics, vitamins,
enzymes, vaccines and some organic chemicals such as citric
acid, essential amino-acids and ethanol.

Processes for production of such compounds should be
evaluated in this unit in order to adopt the most adéquate
economical ones which suit the local ccnditions.

Contamination problems should be studied. Research
should be carried out in the advancement of sterile tech-
niques and sterilty of the equipment and the fermentation
medium, also the most suitable methods to pass the inocu-
lum into the fermenter without contaminating it.

The unit should try to improve methods for removing
samples and adding materials aseptically to the fermenta-
tion vessel and to design air-compression and delivery
systems and efficient methods for agitatiné and aerating
the fermentation.

Research of this unit should be directed to solve the
numerousgs proktlems in product recovery in order to increase
the yield. Also, to disccver new strains froam the region's -
scil and advance desirable interactions between microorga-
nisms and their environment, control these interacticns

and translate laboratory results to production-scale




operation in an economic manner. It must ccntinue to deve-
lop, design, and scale-up, if possible, new fermentation
processes. X

The unit should advise dependant companies of ACDIMA
having similar activities cn how to operate‘fernentatxon
safely and efficiently, and how to produce products which
meet the quality reguirements and standards set for them.

The importation of fermentation technology should be
carefully screened by the unit. Preferably, it should ta
the most recent which offers the highest yielding strains
and Lacked by guarantees.

At the same time, the unit will play an important role
in discovering, improving and evaluating the culture strains
used in different fermentation processes used in ACDIMA
dependant companies.

The research of this unit will help in setting up the
production of eseential fermentation products such as anti-
biotics which can be of great benefit to the developing

countries of the region.

b. Synthetic Drug Unmit:

Synthetic /druggoprcsent the largest group of compounds

used in pharmaceutical industry.

One of ths activities of this unit is to plan for the
mzanufacture of chemical intermadiates and if not possible,
research should te directed to make synthetic drugs from
imported intermediates on an economical basis.

The programme of the unit should te devo-ed to synth-
esize the mcst needed essential drugs ccnsumed in the region
and preferably using the available local raw and starting
materials (e.g.) petroctemical products.

Usually, individual small or medium sizedpharmaceuti-
cal companies such as ACLIMA dependant companies cannot

afford to produce bulk synthetic drugs on economical basis.




Production of such compounds on an industrial scale
involves, in majority of cases, sophisticated technology.
Therefore, the main function of this unit is to carry out
the necessary research to help in modifying cr simplifying
this complex technology in order to adopt what suits the
conditions of the pharmaceutical industries in the region.

At the same time, not all synthetic drugs reguire comp-
lex technology for their synthesis. Some of the essential
drugs can b2 easily synthesized by simple rethods and can
be produced in scme ACPIMA dependant companies with a reasca-
able technical capability. When using imported intermedia-
tes, some drugs can be synthegsized in one or two steps
with a satisfactory yield. These kinds of processes or
operations shotld ke evaluated, modified or improved ky the
unit before their application on an industrial scale.

The urit can heip in designing and planning multi-pur-
poee plants for the production of drugs which have similar
routes of reaction, or having reactions of the same type.

To reach this goal, the unit has to carry out extensive
regsearch to reach an economical goal which then will be
applied on a large scale in the interested dependant comp-

anies of ACDIMA.

Il ggdicinal Plants and Natural Products Uni&:

It is certainly clear that the medicinal plants market
shows a3 tendency to expand worldwide in general and espe-
cially in the Arab World. There is an increase in value
and volume, and so it can help to ‘establish and develop
a medicinal plantsindustry based on'explozing the flora
of the region which will be ¢f great value to the most
underdeveloped countries of the region.

Indigenous folk medicines provide a very rich source

cf material for research into potential new drugs and should
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be thorcughly investigated. For this purpose, a compréhen—
sive programre should be established in order to screen
the more usakle medicinal plants in the region which as
mentioned before extenda through different climatic ccn-
ditions and different kinds of soils.

The programme of the unit should involve chemical,
microkiological, pharmacological ard toxicological stud-
ies cf plants which grow onl& in sizatle quantities:

Each country in the region should collect and dccurmert

the necessary information available about its medicinsl

plants, their biological activities and clinical effica-
cies, The unit wit . the ccllabcrationes cf highly special-
ized academics will carefully evaluate the data and accor-
dingly will decide the priorities for research.

Initially, research may be carried cut on the used
pert or organ cf the plant (e.g.) leaf, rcot, flower, seed,
tfruit....etc. Orce the biological activity is cornfirmed
on a scientific basis, thie pazrt of the medicinal plant
concerned can ke investigated in cdepth in order to isolate,
purify, characterize th@ pure active ingredients of such
part of the wedicinal plant and investigate their biolo-
gical and clinical acticors.

The introduction of new techniques and instruments
facilitate separation technigques sutch as TLC, GLC and HFLC
especially in the early stages of inveetigation. This will
be complemented with a semi-industrial pilorx plant for
isvlation, extraction and purification of the active
materials from medicinal plants.

‘Usually, derivatives of these active ingredients are
reeded to be synthesized with the co-cperation of the gyn-
thetic drug urit in order to ccmpare biological , clinical
ac-ivities in relation to their toxicity. In mcet cases,
results reported cf pure 2ctive ingredients are more reliable

and more effective thar the mother medicinal plant orxgan.
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At the same time, their identified active ingredients are
more accurately standardized for quality control ccmpared
to the medicinal plant organ as a whole.

In some cases, the unit can reccrmend, after thorough
investigaticor to pack some of these medicinal plants as
herbal tea.

An estimated 25 - 30 pure active constitvents covering
a wide range of pharmeceutical, medical and theraputical
interest could ke isolated, orn an econormical basis, in
this vunit.

Through well planned efforts of the unit, the Arab
werld can realize an cld dream cf establishing medicinal
plants and & ratural products industry with possible future
expansion tc include the perfumery and ccsmetic incdustry
as the basis =f this latter jindustry is the volatile oil
wkick ccnstitutes an integral compcnent of such prepara-
tions. Needless to mention the direct relationship between
the perfumery and ccsmetic industry and men's health.

This unit will be very uszeful to any specialized com-
pany to be established in the future and having activities
in the region, in the field cf medicinal plants and natu-
ral products. Its advice will ccver all processes starting
from cuvltivation, ccllection, extraction, isolation, puri-
fication, characterization, derivation.....etc of active
constituents.

The advice and consultation will alsc be extended to
any drug industry in the region ccncernec¢ in the prepara-
tion of extracts, tincturee or infusionsused in the manu-

facture of pharmaceutical preparations.
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IV New Lrug Pevelopment Unit

There is no doubt that to get involved in the area of
research of new drug develorment i3 a sophisticated prac-
tice, time consuming and expensive. Through cc-ordination
ané¢ proper calculated priorities in research, it cculd
serve a very useful purpose.

The new drug development unit will make the whole region
aware of all problems ccnnected with new drugs. Research
in this field can be carried out pezrallel both into the
development of new drugs and into the process technology
for manufacturing pharmaceutical dcsage fcrme with the
coc-operation of formulation and packaging unit.

Priority research areas in this unit shovld be devoted
and directed to the following:-

l- Biological (microbiological and pharmacological)screen-
ing of folklore ané traditional medicine.

2. Bioiogical screening of terrestrial plants, marine flora
and fauna of the region.

These two previous priorities are carried out in co-
operation with medicinal plants and natural products unit.
3. Biological screening cf synthetic chemicals cf pharma-
caevtical or medicinal interest either synthesized locally
or elswhere.

This unit, can be afccai urrit for co-ordinating resea-
rchk activities in the priority fields. Faculties of Medi-
cine, with their huge facilities and their specialized
knowledgeable staff can play a very important role in co-
ordinating research with the unit when it ccres to the
problem of diseases, their pathogenesis and hcst/parasite
relationship; also in the field of immunclogy and therapy
wihich can be best investigated in their different derart-
ments and their clinics and Lospitals. Cliniczl pharmacy
and pharmacology research cculd te well co-crdinated with
departments of the different specialized clinical medical

departments.
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One of the most important and valnable results of this
kind of co-ordination is that the new drugs disccvered
in the research lsboratories of this unit should be clini-
cally investigated, tried and evalua_ed under local condi-
tions. This is very important in order to detect any vari-
ations on account of genetic, nutritional or ervironmen-
tal factors, before manufacturing, distributing and mar-
keting them. Needless tc mention that Arab World represents
1/10 of the surface of the globe Laving various genetic,

nutritionsl and environmrental conditiors.

v Formvlaticn and Packaging Unit:

In recent times, emphasis is given to the biological

drugs
availability of/° 9

and focussed great attention or the
equivalence,cn differences that may exist between appar-
ently similar, if not, identical formulations and on the
relationships that prevail between a drug sukstance and
its formulation environment.

The activities of this unit in the field cf formula-
tion are to prepare adequate formulas, or modify already
existing cneeg to reach maximum safe kiological effect.
Research should ke @evoted to optimize the kiocavailability
of compounds and drugs sfynthesized cr isolated in other
vnits of the Centre. It is very often necessary to care-
fully select the chemical derivative of the 7. 1g substance,
its partic le size, its physical form and to ccrbine it
with excipients and ccrpounding cr manufacturing aide
that will not significantly alter the properties of the
drug. The unit should carry out experiments to select the
mcat suitable dcsage form, and to ccnsider numerous other
questions of formulation, manufacture, packaging and storage.

To develop an optimum formulation is noct an easy task as

many factors readily influence formulation properties.




Ag drug substances are seldcm administered as pure che-

mical ccmpounds, it is the task of this unit to search
for the prorer kind cf fcrmulation. These mey vary fror
a simple solution to a very ccepiex drug delivery system.
This complexity is not intentional, but is determined by
the properties that are expected from or built into the
dcsage form.

The unit muet bec involved in advising ard selecting
the best packaging mrezterials for all the preparatiors
prodvced by ACDIMA dependant ccmpanies which suit the cli-
matic, economical and other corditions of “he region. It
ig vital that the package selected adequately preserves
the integrity of the product.

When selecting a packege, for a new product, the unit
shcrld examine its physical and chemical characteristics,
its protective needs, and its marketing requirements.

Since, almcet, no container or closure availakle is
completely nonreactive, it is necessary, for the unit, tc
test them both in conjunction witl the preparations under
inveetigation which are produced ty ACDIMA dependant com-
panies and which they will enclose in order tc¢ ensure that
there is nc physiczl or chemical interaction which will
affect established drug standards for purity, identity,
strength and quality.

The materials gelected by the unit should Lave the
following chkaracteristics:-

l. Protect the preparation from environmental ccnditions.

2. Does not change product's physical, chemical and Lbio-
logical properties.

3. Inert with the yproduct.

4. Adaptable to ccmmcnly employed high-speed packaging
ecuipment.

At the same time, the determinacion of the cptimum co-~
ntainer and closure fcr a specific product is primarily
a function of the unit. Tests should be conducted to
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measure: -

1. Physical and cherical changes which occur in the con-
tainer and zlosure under various conditions (e.g.) ex-
treme heat, moisture and light.

2. Moisture and gas permeability.

3. Reactions and interactions between the drug and the
container/closure at elevated texperature and moisture.

4. Physical protection provided by the container and clo-
sure against impact, motion, pressure and other stress.
It is very important for the unit to recommend the

selection of the container/closure assembly of each pro-

duct and the suitable package for every dosage form which
provides suitable protection against the loss of chemical

and pharmaceutical integrity, while meeting cost factors.

vl Quality c<ontrol Unit

The quality control unit is one of the most important
units of the Regicnal Centre as it can be considered central
quality control laboratories or a department for all ACDIMA
dependant companies. It will participate in planning, estab-
lishing and monitoring the quality aspects of manufacturiug
cperations to ACDIMA dependant companies.

The role of this unit as the central quality control
laboratories will work hand in hand and side by side with
the local quality control laboratories of ACDIMA dependant
companies. The activities of this unit will provide an impe-
tus for the activities of these local laboratories. It will
be the main advisor and consultant to these local labor-
atories by keeping them always well informed about the
most recent advanced techniques and the latest developments
in the modern methods of instrumental analysis in the field
of quality control. Also, its activities will be of great
importance and help to the different national governmental
quality control laboratories in tha region. There must be

a sort of co-operation and cc-ordination between both of
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them. As a matter of fact, the daca and results obtained

by this unit could be of great help to the national govern-
mental quality control laboratories. After establishing

a good reputation as competent, and after establishing con-
fidence in both the medical profession and consumers, its
activities together with the national quality control lab-
oratories will be complementary.

The unit will carry out, all tests and assays required
to estabiish whether or not drugs under investigation
conform to the specifications claimed for them, alsc in-
vestigations on new or improved analytical methods. Deve-
loping new methods of control is of great importance es-
pecially under local conditions such as drugs used in the
treatment of communicable. and parasitic diseases indigenous
and commonly spread in the region. Its activities will
cover the whole region and not limited to one country con-
trary to the.activities of the local quali%y control lab-
oratories attached to each company. The activities will
be directed to all kinds of test assays (e.g.) chemical,
physical, biological (microbiological and pharmacological).

A major task for this unit is to develop common stan-
dards and specifications for the druge commonly used in
the region. The data or information obtained will be of
great value in preparing a future Regional Pan Arab Phar-
macopoeia or an official Formulary.

It is very important, through the efforts and activi-
ties of this unit, to work towards unification of stand-
ards and specifications of drugs either locally manufac-
tured cr imported. It is more convenient and safe for the
pharmaceutical industries as well as the medical and phar-
maceutical professions to follow unified standards and
specifications of all existing drugs in the region.

Puture prograame of the unit will include the produc-

tion and supply of chemical reference standards to any
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interested drug company, enterprise or institute, in
addition to ACLCIMA dependant companies.

The unit will play a very important role as a train-,
ing centre for any staff member of any of ACDIMA depend-
ant companies as well as others.

Puture plans will be expanded to include international
trainee and supply of chemical reference substances not

only within the region but also outside it as well.

VII Engineering Design Unit

Production of either pharmaceutical chemicals or phar-
maceutical preparations is a type of industrial enterprise
which requires a high degree of technical skill for sucess.

This unit carries out the process design work which
starts from a sketch of process flowsheet which forms the
basis for carrying out the development of the exact plant
flowvsheet. At the same time a certain amount of design
work on equipment is.carried out. The process engineer must
take into account the subsequent activities of mechanical
design, layout, construction...etc. This must be done at
least to the extent of ensuring that the process is prac-
tical and econorical.

It is the function of the engineering design unit to
work out the details of the equipment, types of instru-
ments and their specifications to be used. It has to de-
sign and develop the layout of the plant and the pipework
needed to interconnect vesseles and ejuipment. It is the
responsibility of the unit to prepare accurate engineer-
ing drawing, flowsheets, line diagrams, electrical dia-
grams, and layout drawings and piping diagrams. These
dravings are simply the "Rlueprints” of the pharmaceuti-
cal plant.

Advice and recommendations are given by the unit for

the determination of the site requirements, the design
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criteria, and the eanvironmental control criteria. In the
selection of the site, the soil coanditions are to be con-
sidered and the seismic state of the area, the reliability
of the water and electricity sources, the effect of the
‘prevailing air and water pollutants on plant processes,

and the effect of plant operations on the ecology of the
community. Auxiliary scurces of water and electricity
sufficient to assure safety of personnel, community, equip-
ment, processes, and products should be planned, by the

unit, in case of the failure of community supplies.

VIIT TRAINING UNIT

Pharmaceutical production needs a wide range of ex-
pertise. For this reason, in order to set up and adequa-
tely operate a well profitable commercial scale pharmac-
eutical manufacturing enterprise, it is important for the
training unit to pay close attention to the professional

training of the following kind of manpower:-

1. Management experts.

2. Pharmacists, chemists, biologists, pharmacognosists,
phytochemists, biochemists, physical pharmacists, engin-
eers and bioengineers.

3. Pharmaceutical analysts and quality control personnal.

4. Pharmaceutical, chemical technologists and biotech-
noclogists.

5. Technicians.

The unit should help in the creation of training
facilities and the devei.opment of manpower resources
as this is very important for developing countries
as the case of the Arab World. Some Arab countries
where ACDIMA is active, have a scarcity or, in some
cases, no qualified professional experts in such impor-
tant areas as synthetic chemistry, phytochemistry and
natural products, industrial pharmacy, quality control

and bioengineering.




It is the major function of this unit to co-ordinate
between these countries and these qualified professional
experts. Also, the unit is respcnsible for the arrange-
ment of training programmes offered within other develop-
ing countries ocutside the region which will be more rele-
vant and appropriate to the scientific and technical en-
vironment in which the persons so trained will have to
operate than training in developed countries.

The unit should make an estimate cf each of ACDIMA
dependant companies for its requirements of trained man-
power needed for its pharmaceutical industry plan and
then draw up 2 training programme related to the exist-
ing local facilities. Co-operation in this field can
take the form of:-

1. Short visits of experts from developed countries with

- reputed pharmaceutical industry to assist in setting
up and running the new manufacturing and quality con-
trol departments according to WHO/GMPguidelines of

1975; also for training manpower.

2. Tours by the junior staff and personnel of ACDIMA
dependant companies to developed countries to study
for higher specialized academic degrees or to recieve
instructions in specific occupations and professional
training.

3. Recommending that opportunities for updating knowie-
dge through-short visits to big reputed pharmaceuti-
cal companies in developed countries should be made
available to all specialists of ACDIMA dependant com-
panies from time to time through out their careers.
They should be encouraged to attend local and inter-
national meetings of scientific socities at which
lectures are given and/or topics of interests are
discussed.

T> conclude, the most important thing to mention with
great emphasioc is that once this Centre will be inaugurated
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as an important scientific institution in the Arab World,
through continuity of stable steady policy, the proposed
Regional Centre for Drug iésearch, Development and Control

will be most effective and most productive.




MODEL FOR A MEDIUM SIZED QUALITY CGNTROL LABORATORY
ATTACHEL: TO ANY CF ACLIMA CEPENDENT COMEANIES, ITS
ORGANIZING WCRK AND STRUCTURE.

INTRODUCTLION:

The quality control laboratory plays a very imgportant
role in any industry or establishment ccncerred with qua-
lity. This role is mcre significant in the field cf phar-
maceutical industries.

Every manufacturer should maintzin a quality control
deprrtment of appropriate capacity. It controls .1l star-
ting materials, the quality and stability of phermaceuti-
cal products acccrding tc the official requirements or
established specifications.

The quality ccntrol laboratory carries cut tests and
assays required to establish whether drugs conrform to the
specificztions claimed for them, and also csrries out in-
vestigations on new cr improved analytical methods. Its
type and size will be determined ty a number of factors
(e.g.) location, facilities, .nature of pharmaceutical in-
dustry and numker of its products. For example, some cf
ACDIMA projucts svch as :-

1. Arab Company for Antibictice Industries and Mediceal
Appliances, Baghded, irag, is specialized in Antibio-
tice production.

The guality control department of suchk a fproject
has special labcratoriee to carry out microbiological

testing and asscy for all antibiotics prcduced, also

fcr testing pyrogenicity, sterility and microbial conta-

mination.

2. Pharraceutics! Solution Industriee Limitid, Jeddah,

Savdi Arabia, is specialized in parenteral solutions.
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The guzlity central departmert cf suck a prcject has
special laboratories fcr chemical quality control of the
products, laboratories for testing pyrogenicity, sterility
and microbial contamination.

3. Gulf Pharmaceuvtical Company, Ras AI-KLaisah, United
Arab Emirates, which procduces a reasonable numker of
different pharmaceutical preparations covering a wide
range of different dcsage forms including 2 limited
numkter of antibiotic pregparations.

The gquality control department of suck a proiect has
chemical, physical, microkiological labcratories, alsc
lakbcratories for testing pyrogericity, sterility ané mic-

robial ccntamination.

( A visit to this company and its quality ccntrol depart-

ment will be discussed in details at the end of PART-II).

Priniciples that should determine the structure and mezna-

gemert of a quality control labcérztory in industry such

as in any c¢f ACPIMA dependant ccmpanies are :-

1. The size and structure cf the laboratory, the available
sources, extent and pattern of druvge manufactured.

2. Personnel requirements, in term of both trained and
supporting staff. .

3. The equipmwert necessary for the required sccre of
activities and the need to ensure that facilities
for its maintenance &re available.

4. The reagents, calibratior and mainterance of instrum-
ents, and general stock keeping.

S. Methods Jor obtaining representative samples and the
standard crerational proccecdures to ke followed for

teeting, reccrd keeping and sarple retention.

Control of Crugs (GMP).

The quality of pharmeceutical products derends on the
correct performance cf all manufacturing cperations and
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must be tuilt into the product during all the reeearch,
developrment and manufacturing process.

Theé quality of pharmaceutical produvcts is dependent
just as much on the conditions under which they are manvu-
factured. The develorrent within the pharmaceutical indue-
try over many years of practices designed to esnsure reli-
ability and csafety in rranufacture and quzslity ccntrol has
resulted in the establishment of guidlines to WHC/GMF of
1375.

Responsibilities and LCuties of Quality Cortroller

Quality control is the responsibility of a specific-
-ally designated guality controller appcinted ty the mana-
gement. His independence and authority are critical to
the success of any policy of GMP. He must be completely
free of all responasibility for actial production gprocesses,
so that okjective criticism of production rethoadas can be
made ghould this be necessary.

The quality corntroller should also be equally indepen-
dent of other divisions of the firm, so that all decisions
cn matters of quality and safety may be reached on their
merit without pressure or the threat of being overruled
on grounds of ccmmrercial expedldiency.

Satisfactory laboratory facilities must ke provided
under the responsibility and supervision cf the quality
controller to permit such testing that he may deer necese-
ary to decide ¢n the accertance cr rejection of raw mater-
ial, mzterials in-process, finished products and packag-
ing materials.

Raw materials may only be released for use in mencfac-
ture when the batch has beer passed zs satisfactory by
the quality cortroller. Where in-process ccntrcl is in
effect, material at each stage must have the approval of

the quality controller before teing passed to the next
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stage of the process. Similarly, the release or the re-
jection of eack batch of finished products for packaging
and for distribution must have the agreement of quality
controller.

The duties of the quality contrcller must also iqclude
the compilation and approval of specificaticns for all
active ingredients and excipients used in the prccess, for
in-process controlg, anéd for finished products. Duties
alsc extend to examination and evaluation of the stakbility
¢f each product, the retention of representative sanples
from producticn batches and the determination of shelf-
life anc expiry dates.

The director cf quality control or guality certrol
marager snould report directly to the preeidert or vice-
president of the comparny, anG should be cr f.he same orga-
nizatior.al level as the prcduction manager. His discuss-
ions on quality should be subject to review c¢nly by the
nighest level of mznagement.

In order to ensure true independence cf corntrol, sam-
ples for anzlysis should be taken by the quality ccntrol
staff using apprcved sampling methodes. The only allowable
exception to this rule is in respect of samples for in-pro-
cess ccntrol, which may be taker by the production staff,

provided that sampling procedures are to be followed.

The Control Organizing Work Amd Structure.

Each pharmaceutical) company has a control organizatio-
nal strvcture and defined control functiom which differ
somewhat fror one to another, yet they have one and the
same objective ané joal which is tc assure the quality
of the drug. There are b&sic control concepts inherent
in all pharmareutical firms. At tfLe sams time, basic con-
trol functiom remain quite similar, as they are needed to
fulfil the assigned respcnsibilities of the guality cont-
rol department.

The qualiéy control orgenizatior. is vusually subdivi-
ded into several departments or laboratories as follows:-
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————— v o e e e — ————

Since the quality of a finished medicament may often
depend on the quaiity of raw materials used in manufactur-
ing operations, the establishment of specifications for
raw materials is an important function. Such specifications
should be developed jointly by staff involved in research)pro-
duct development and quality co.trol. It is necessary to
develop and improve specifications for the quality charac-
teristics of the final products being manufactured.

In addition to the usual criteria such as description,
identification, moisture content, pH, specific gravity,
surface tension, alcohol content, hardness, disintegration,
weight variation, sterility, pyrogenicity, safety and
assay .....etc, special consideration should be given to
the advisability of additional critical features such as
dissrlution rate, uniformity of individual unit content,
related foreign substances, irritation, microbial content
and stability.

Since many pharmaceutical products contain more than
one active ingredient and since many of the inactive in-
gredients in 31 formulation may be tested qualitatively
and gquantitatively, it is essential that an active group
of qualified scientists constantly engage in the develop-

ment of new assay methods.

2, Chemical And Physical Testing Laboratories.

Every lot of every shipment of raw material and every
lot of finished products which can be controlled by che-
mical and physical tests, should be tested in either lab-
oratory of quality control organrization. This requires a
well-equipped chemical laboratory, properly staffed for
the performance of a great number of chemical anal rses.

It should be located in an accessible area and gro-
tected from the noise and vibration common to manufactur-
ing operations. These laborator.es personnel should be
skilled in the special instrumentation of UV and IR



25

spectrophotoretry, atomic absorption spectrophotometry,
spectrophotofluorimetry, non-agueous titrimetry, chrc-
matography (coclumn, gas, paper, TLC & EFLC), polorogra-

phy &na potentiometry.

3. Biological Testing Laboratories.

(Micrecbiological and Biologicsal)

A numker of finished products require tiological assays,
ever tlkough chexical tests, may be required for other ccm-
pcnents cf the formulation. A great number of pharmaceu-
tical products, such ae parenterals, for examfple, require
sterile and pyrogen tests before release to the mzrket.
The a2dequate kiological testing laboratories must provide
facilities for a variety of microbiological and pharmac-
ological testing procedures. .

The staff cf the biological laboratoriee shkculd ke well
trained and experienced since many of the procedures used
are complex. A high degree cf skill and judgement are re-
guired to perform and evaluate microbiological and gphar-
macclogical assays, a7 well as sterilty, pyrogericity,
bactereological, irritation, safety and &cute toxicity

tests.

It is the responsibility of the quality contrcl orgea-
nization to examine all the records resulting fror the
excercise of qua ity control functions throughout all
steps ¢f manufacturing and packaging operations, and for
the determinaticn of their completeness and accuracy, as
well as for their mazintenance and storage, for they are
of great value. They provide &z complete history of each
lot of each product manufactured and therefore, make it
possible to reconstruct the features of any packace dis-
tributed in the market. This fact gives these records sci-

entific and leagal status.
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Complete and accurate reccrds are maintained of the
reciept and distribution of every lot of raw material and
finished prcduct. Further, in crder to permit additional
analysis, if necessary, retenticn samples of these products
2re held in local areas, under corditions of storage ccm-
parable to those to which the finisked products are sub-
jected in the market. These retention sarmples must be exa-
=ined at regular intervals toc check the physicsl appear-
ance cf the lots .that have been distributed in the rarket.
Additionally, another ccllection of rertenticn samgples
should be Leld for periodical chemicsl, pkysical or btio-
logical testing for stability of the active compornents

of the preraratione under study.

The rescnsibility for inspectior and sarpling of every
shipment cf raw materials recieved, and every lot of fin-
ished products for distribution falls within the duties
of quelity contrcl departmert. The selection of samrrles
cf raw meterials ané finished prcducts is an important
aspect of the quality control function. The derpartment
is also respcnsible for examining and checking all manu-
facturing, £filling, rackaging and labelling cgperation,
as well as maintaining periodic examinations or the qual-
ity of inventcries throughout all phases of storage, ship-
ping and distribution. It is very impcrtant to emphasize
that thege respcrsibilities are inderendent of the res-

ponsibilities cf production and p#ckaging rpersonnel.

Duties cf the Quality Control Dep&rtment

The queality contrcl dapartment shovld hLave the follow-
ing principal duties as recommended bty the WHC/GMF of
1975 :-

l. To prepare detailed instructiors, in writing, for
carrying cut each test and analysis.

2. To release cr reject each tatch of starting material.




3. To releasge or reject “half-finished” prcducts, if

necessary.

4. Tc release or reject packaging &nd labellirg mater-

ials and the final containers in which drugs are to ba
placed.

5. Tc releasze cr reject each batch cf finished drug that
is ready fer distribution.

6. To evaluate tke adequacy cf the corditions under whick
sterting materials, "half-finisked"” products, and fin-
ished drug are stored.

7. To evaluate the quality and stability of finished drug
and, when necessary, of starting materials and " half-
finished” products.

8. Tc estaklish expiry dates and shelf-life specificati-
ons on the basis of stability tests related to storage
corditions.

9. Tc estaklish, and when necessary revise, ccntrol prc-
cedures and specificatione, anad

10.To ke responsible for the examination of returned drugs
to determine whether such drugs should be released, .

reprocesseé, or destroyed. Adequate reccrds of the dispc-

sition cf such drugs should ke maintained.

Model for Mediur-Sized Quality Ccntroil Laboratory

Suck laboratory cculd ke a mcdel to any of ACDIMA depern-
dent corpanies. .
The lakboratory deals with some 1500 + 10% full analyses
per year ard is equipped to provide almost all types cf
tests for drug identity and purity, assays for ccntert
and strength based cn chemical, physic2l, instrumental,
microkbiological anc¢ phermacological technigques, and var-

ious performance tests for dosage forms.

The lakoratory has several separate compcnenits includ-
ing a chemical unit, physical unit, instrumental unit,

microbiological unit(e.g.)inoculation/ﬁncubation ’
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biologiczl safety tests unit (e.a.)pyrogen testing ,

pharmacegnosy (meéicinal plants and natural products)unit,
and special dosage-form unit in some cases. In addition

there must be special -ocre for chromatography, balan-
cas, also for distillation, washing, drying and include
ovens, water baths, rotatory evaporators..... etc.

Adequate cffices for the director or marager, staff,
and for dccusmertation, store for samples, and for cheri-
cals and glassware should ke available.

There should be a library of reference bocks, manuals,
and professional and scientific journals. The degpar tment
should be air-ccnditioned wit.. adjustable ra%e cf humid-

ity.

Prexises.

A flocr area of about 6CC - 800 12 is required. All
laboratory rocms should be supplied with running water
and drainage, electrial power and gas. Climatic ccrditions
will determine the need for air-ccnditioring and Leating
eysters. The supply of water should be of adequate press-
vre for the use of vacuum aspirators, otherwise suitable
vacuum pumps shcuvld be installed.

The building should ke constructed of fire-resistent
material, connecting corridcrs should te determined nct
only by working efficiency but also by safety considera-
tions, particularly in areas where inflammable liquids or
corpressed gases are uijed cr stored. Items like inflamma-
ble golvents or rezgents should be stored in specially
corstructed stores in acccrdance with local fire regula-

tiore.

Each unit should be grcvided with rocms equipped with
ite specific requirements (e.g.) hocded benches in chemi-
cal unit,electricel outlets and voltage-ztakilizers in
talance rcome, physical and instrumental laboratories,
iaminar airflow eguipment in microkbiological unit. Rocms

or labcratories for chromatographic determinaticn mainly
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for TLC should ke thermostztically controlled znd protec-
ted frcr drauvghts ard ¢irect sunlight. All rooms should
ke prcvided with storage cabinets for reagents, glassware,
and sarples, wall shelving and writing desks.

Rabbits used for pyrogen teegting zhould be kept ir a
rocm arart frcm cther areas of the laboratory. Both the
animal horse and the animal experimentation rooxs should
te thermostatically cortrclled within * 2%. 1In varmer
climates, as in the case of the Arab %World, the temperat-
ure is veuvally maintained within the range 23 - 25%¢.

Technical facilities are required for microbiological
urit. Such a unit shculd bte Cdesigned and constructed of
such meterials that the highest standzrds of cleanliness
and sanitation can be raintained and freedcm of dust, in-
gects and vermin is ensured.

Adequate precautions should ke takenm to avcid contami-
nation of the drainage syster with dangerous effluents and
2lso to avoid airborne disserination cof pathogenic micro-
bes and viruses.

All laktoratories and units should be clean and cani-

tary at all times.

Animal Quartere

Quarters for animals should be designed in z manner
and constructed cf materials that permit maintenance in
& clean and sanitary condition free from insects and ver-
min. Pacilities for animal care should include isolation
units for guarantine of incoming animals and vermin-free
focd storage. Provisions should be made for animal inccu-
lation rooms whichk shall be separate from the post-mcrtem
rocms,.

There should Le 2 provision for the disinfectior of
ceges, if possible by steam, and zr incinerator for dis-

posing of waste and cf dead animals.




Animal Care

Animals used for test purpores should show nc eigrns
of ccrrmunicabla disease, and skz2ll be adequately housed
at all times. They must be provided with a3 well balanced
diet, and ke kept clean and saintary.

Animals interded for use in tests should ke ckserved
daily during z gruarantine period cf nct less than cne weak.
In scke instances it is desirable to maintain the animal
rocme ccnstantly at the cptimum texperature for the par-
ticular species and test, and it may also be necessary to
xaintain pure straine of test animals.

It is desirabkle to use specific pathogen-free (SPF)
animals for testing cf certain biological substances.

Animals cr animal cercasses should not be remcved
froxw the estalklishment if capable of transmitting disease.
Animzls that die frce infection should be destroyed, pre-

ferabtly in an incinerator.

Staffing Manpcwer:

The staffing ccrplement comprises abovt 35 perscns
including the director of the derartment, 6 - 8 analysts,
lo - 12 laboratory technicians, 5 - 6 suppcrting and house-
keeping staff, ore storekeeper, one librarian, one kilin-
gual typist, one aratic typist, one dccumentation assis-
tant, one gecetary/clerk and two messengers.

It is the recormendation of WHO/GMP of 1975 that those
who are respgonsible for supervising the manufacture &nd
quality control of drugs shculd possess the gualifications
of scientific education and fpractical experience. Their
education shovld include the study cf an appropriate ccm-
bination of :-

1. Pharmsceutical chermistry, analytical chemistry,biochkem-
istry....etc,
2. Chemical enginegring

3. Microktiology
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4. Pharmacology and toxicology

5. Pharmaceutical sciences and technology.
6. Physiology and histclogy.

7. Other related sciences.

They should also have the adequate practical experi-
ence in the quality control of drugs. In crder to gain such
experience, a preparatory period xzy be required, during
which they should excercise their duties under prcfessio-
nal guidance. Their scientific education and practical
experience should be such as to enable them to excercise
indepencert procfessiornal judgement, based cn the applicz-
tion of scientific principles and understanding of the prac-
tical proklems encountered in the quality ccrtrol of drugse.

They should preferably nct nrave any interesgts outside
the manufacturer's crganization that :-

1. Prevent or restrict their devoting the necessary time

to their assigned responsibilities.

2. May be considered tc entail a conflict of financial
interest.

3. They should be given full acthority and the facilities
necessary to carryout their duties effectively.

All perscrirel should be motivated towarde the establish-
went and mzintenance of high-quality stardard.

The director of the laboratcry should be a pharmacy
graduate rreferably with graduate advanced studies in
pharmacevtical analysis or related subjects. Anzlysts
are preferably to be also pharmacy graduates specialized
in analytical cheristry an¢ instrumentaticr, pkysical phar-
macy, biochemistry, microkiology aad gphnarmacclogy, as apgro-
priate to their assigned responsibilities.

However, in mary laktoratories, pharmecclogical test-
ing is restricted ro routine tests for pyrogers and zcute
toxicity which wculd rnct be rewarding to a graduate phar-
mscologist. A degree in biological sciences might be appro-
priate for an analyst with responezibility for both micro-

biology and pharwracology.




In selecting perscnnel for the Lkioclogical units of
the labcratory, it must be reccgnized that quantitative
aspects are cf fundamental importance. An appreciatior of
mathematical and statistical principles is essential.

Trzined technicians are desirable, otherwise provi-
sion must be rade for in-service training in the lakora-
tory.

Professicnal higk ethical standards are mandatory

for the divrector of the lakcratory and the analysts.

Equiprert:
The general lakoratory equipsent, together with items
required in the chemical and physical units are listed.
Masor iters of equipment requimd for the instrumen-
tal lakoratory and for testing of dcsage forms. as well
as the equipment required for micrcktiological and pharma-
cological units are also listed.
Water demineralizers and distillation stills are

always reeded.
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LIST OF ECUIPMENT, INSTRUMENTS_ AND APPARATUS.

Chemical and Fhysical Unit

. Nc. General Price Us §$
1 Microkalance 1500
3 Analytical bzlance 500
3 Lakoratory balance 300
1 Refrigerator (with freezer ccmpartment) 1500
1 Water distillation still 300¢
1 Water deiorizing eguipment 10000
1 Drying coven 500
1 Vacuum cven 1000
1l 0il vacuum fump 300
10 Wwater vacuum purg 200
1 Muffle furnace 2500
6 Feating plates with magnetic stirrers 1000
3 Mechanical stirrers 300
3 Vacuum rotary evapcrator 2000
10 Crying piston 100
6 Water bath (electrical) 1000
3 Autoratic titrimeter 1000
1 Kjeldahl appzratus and micro 200
1 Mechanical shaker with adjustable rate of

shaking 300
1 Centrifuge (takle mcdel) 1009
1 Electric melting pcint apparatus 100
1 Electric freezing point apparatus 100
1 Equiprent for TLC including

-sprezder

-spotting equipment

-developing chambers

-gpraying Ltottles

-0V viewing lam;s

-densitoreter 20000
1 Equipment for paper chromatography 500




No. Generel Price US §
6 Columns for chroratography 100
1 Ultrasoric cleaner 500
1 Vortex mixers ) 500
5 Heating xantles for flasks 1000
6 Variable transformers 500
1 Micrometer calipers 250
1 Glove Lox 100
1 Sieves with shaker (set) 700
1 Microscoge 500
3 Bleader 500
12 Apparatus/forlimit test for arseric

(B.P. & U.S.P.) 150
1 Platinum crucible and dish 1500
3 Vibrcepatula 20¢C

Tctal: 55400
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Ne. Hajog Price US S

IR spectrophotometer(Pecording, grating,
ané acesscries) 3060C

1 Uv/visible recording spectrophLotcmeter,

coxpurter contrclled 300¢0
1 Uv/visible apectrcpltotometer SCc00
1 Visible spectrophkotometer

(spectronic type) 1000
1 Gas chromatograph 6000
1 HPLC chromatograph 1¢000
1 Polarimeter (manual) 300
i Phctcelectri¢ polarimeter 500
1 Refractometer 150
1 F H-meter with electrodes 1000
1 Aniocnic and cationic selective

electrodes (set) 2000
1 Disintegraticrn test equipmert 2060
1 DPissclution test equipment 200C
1 Karl-Fisher titrator 1000
6 Azeotropic dietillation set 500
3 Oxyger flask combustion appzratus 1500
z Hydrometer 200
1 Visccmeter 500
1 Jce machine £10
i Solvent recovery apparatus 250
1 Atomic RPsorption spactrophotoreter 7000
1 Flame photometer 2000
1 Osmometer 5000
1 Fluorcmeter (filter) 1000
1 Hardness tester 1000
1 Del.umidifier 500
1 Electroghoresis apperatus 50C0
1 Friakility tester 500

Total:1164C0
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nicrogéglggz Crit

Price
ARutoclave 1000
Bacteriological microscope 1000
Incubatcr 30C0
Centrifuge with refrigeration 1000¢C
Membrane filter assembly fcr sterjlicy
tests . 700
Cclony counter with ragrifier 200
Larminar flow bench 40C0
Hot-air sterilizer 500

Spectrophctometer, visible (simple mocdel)1000

Nerhelometer and turbidimeter 800
Refrigerator 2000
Ceep freezer 2200

Large-plate microbiological assay

equipment, including zone reader and 5600
recorder

pH-meter with electrodes 1000

Blender 500

Zone mnagnifier for petri dishes 100

20one projector for large plates 5G0

Cleaning machines for glassware,
especially one/fogleaning pipettes 20¢C
Water bath (thermcstatically controlled)1000

Mechanical shaker with adjustable rate cf

shaking 300
Angerokic jar 300

Total: 35100
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Pharmacology Unit

No Price
Isolated crgan bath ) 800

1 Polygraph §000

1l Artificial respiratory pump 600

(large anc small animals)

1  Physiograph with strain guage transdavcer 10000
3 Mercury mencmeters (large and small) 100
1 Operation table (large animals! 4000
1 Operation table (small animals) 1000
1l Slow infusion pump 660
1l Electric balarce 1¢0¢
1l Centrifuge-small bench 1000
1 Mechanical shaker with adjustable rate of
shaking 200
1 Phctoelectric colorimeter 1000
1l Hot air oven 10
1l Incubator 1500
1l Temperature recording apparatus for pyrogern
testing for rakbits 3000
1l Microsccpe g0C
3 Stop watch 200
3 Anaestietic toxes for cats and ratkits 300
l Small 2nimal weighking cages 100
1l Balance 100
1 PRefrigeratcr 2000
1 Guillotine 100
Syringes 100
Folyethylene tubes 100

Total: 34400
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Pharracogrosy Unit

Medicinal Plants and Natural Products

No Price US S

Balance 100
1l Hammer mill with sieving

arrangmer.ts 3000
3 Percolator (glass) 400
3 Percclatar (Stainless steel) 1500
1l Circuvlation rump 300
1 Vacuum puvmp 30¢C
1 pH-meter with electrcdes 1000
l Centrifuge table model 1000
6 Continuocus extraction apparatus

(Soxhlet apparatus) 2000
1l Vacuum cven 1000
1 Muffle furnace 2500
1l Microsccre 500
1 Nuclear ragrnetic rescnance (NMR) 40000

53600

Total price for all equipmert, instruments and apperatus:-

55400
116400
35100
34400
53600

—— - po—

Total : 294900 s §
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!}ait_&o Gulf Pharmaceutical Industries *JULPHAR™

Ras_Al-Khaimah, Uniteé Arab Emirates

The visit was completeé¢ on Saturéay 27th ané Sun-
day 28th, October 1984. The Company is one cf ACCIMA dep-
endent companies having a medium sizedquality cortrol de-
partment. It can ke taken &s & gccd rerresentative model
example.

Staff ' met:-

1. Pr.SaaG F. KXhayat Maraging director

2. Dr.Mostafa Hassanein Quality control manager

3. Dr.Magdy Salama Deputy prcduction manager

4. Dr.Fayez Haroor Store ané quarantine officer
5. Dr. O. Larsscn Development manager

6. Dr.s. Black Technical directcr

7. Dr.Miss Wagdiah Packaging mranager

The factory is located in Ras Al-kbhaimah on & fairly

large area and consists of Z main buildings. They are:-

I A. Administration office which includes managing direccor,
marketing, financial, public relationsg....etc(lst flocr)
B. The 2nd flocr includesa the rmain iibrary - and mcdern
laboratories for quality ccrtrol. They are
l..CLemical lakoratory
2. Physical laboratory
3. Microkiclogical laboratory
4. Instrumental laboreatory
5. Chromatcgraphy laboratory (TLC & HPLC)
6. Balance rcom
7. Stcre for already anslyzed raw materials, final plrar-
maceutical preperations ard reference samples.
The other wing of the 2nd flocr includes labcratories

for develorment of the different dosage forms.

II. It includee production, packaging, quarantine and gtore.
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Everyone was very helpful and supplied all the necessary
information. There is real harmcny anc co-crdinatior
betwveen departments fror one side and top administration

from other side

Ckservations

1. Persornel

Thcse responsible fnr supervising
the Tanufacture and quelity control, and also for develop-
ment possess the quzlificatione of scientific education
anG prectical experience (pharmacists, chemists, chexical
ergineers, techniciars........etc). There is an adequate
rrurber of trained professionals, also an adequate number
of techniczlly trained personnel available to carry out
the manufacturing ané quality control operations in acccr-
dance with established rrocedures and specificatiors. Every
manacer is given full authority and the facilities necess-

ary to cary out his duties effectively.

2. Premises

Prerises are suitakle regerding to:-
a- C mpetibility cf other manufacturing operatiorns that
may be carried cut in the same or adjacent premises.
b- Buildinge are designed and constructed to prevent the
entry of animals and insects and permit easy cleaning or
disinfection.
C- Lighting and air conditioning are satisfactory and
controlled in order to evoid any adverse effect during
the process of manufacture and storage, also to assure
the accuraCy/‘ndtunctioning of laboratcry instruments.
d- Working gpaces are adequate minimizing the risk of con-
fusion betweer differont drugs or their comrponents, the
risk of the possibility cf cross-contamination by other
drugs or substances, omission cf any manufacturing cr

control step.
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e— Stcrage areas have adequate zpzce, suitable lighting,
and equipred to ailow dry, clear and crderly placerent

of stored materials anmd products under controllad tes-
perature and huxidity. They are provided with wodern shel-
ves and electrical docrs.

f- Guarantine is suitably serarated fros the store.

3. Equipzent

Manufacturing squiprent is new, ultra modern, des-

igned, placed and suitably maintained for their intended use.

4. Sanitation

Manufacturing prexises are maintained in acccrdance
with the sanitary standards. Thoro/i'onough personnel ass-
igned to and responsible for cleaning cperatiors.

Eating, sscking and vahygi,yic Fractices are strictly
prohibited and nct permitted by all means in manufac“-ur-
ing 2reas.

Well-ventilated toilet facilities, also facilities
for band washing and rooms for changing clothes are avail-

able near working arees for use of manufacturing personnel.

S. Starting_xatosialn

Recocrds of the starting raterials concerning the
supplies, date cf receipt, date of analysis, date of

release ty the gqurality ccntrol department are followed.

Opcrationl are rarried out under the supervision
cf qualified professionals. Contents of veszsels and con-
tainers used in the manufacturs and storage between msnu-
facturing stages are identified Ly clear labels.
Docuner.ts relating to manufacturing pro:odufcn ccha-
tain 211 the necerzsary informations including the detailed
instructions and precautions to be taker in wmanufacture
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and storage, also the description of all necessary qual-
ity control tests and analysis to be carried out during
each stage of manufacture.

Batch manufacturing records provide a complete account
of the manufacturing history of each batch and show all
the necessary informations.

7. Labolling and Packaging.

A modern system of labelling and packaging is obser-
ved. All the labelling and packaging materials, including
leaflets are stored and handled in crder to ensure that
label$ . packaging materials and leaflets relating to the
different products do not become intermixed.

8. The Quality Control System .

The quality ccontrol department is supervised by a
suitably qualified pharmacist directly responsible to the
management and independent of other departments. The Jdepart-
ment controls all starting materials, monitors the guality
aspects of manufacturing operations, and controls the quality
and stability of the produced dosage forms.

The department takes samples of starting materials
and finished products according to the established proce-
dures and maintainsadequate analytical records concerning
the examination of all samples taken.

All laboratories are equipped with ultra modern equip-
ments and instruments necessary for the analysis of all raw
materials, finished drugs, stability tests...... etc.

9. Self-inspection.

In order to maintain strict adherence to all manu-
facturing procedures and prwicribed controls, the company
applies the system of self-inspection through tha quality
control department.

10. Distribution Records.

Adequate records of the distributed finished bat-

ches are maintained in order to facilitate prompt and com-
plete recall of the batch if necessary.
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11. Conclusion
From okservations during these two coxplete days
- ¢f visiting the corpany, and discussions with all the
managers and cther professionals and poflonncl. and frox

: experience of wvhat had _ been observed in international

drug ccepanies in Western ard Eastern Eurore, USA -
and others in Arab World, - . " JULPHAR" stands and
is considered as & modern drug coxpany in the regior.

The quality control laboratcries of this company
can play an impcrtant role as a training Centre for a lim’-
ted nuxber of two or three junior treainees.

The ccmpany certainly adheres to all the rules,
applies and follows the WHC/Good Fractices in the Maau-
facture and Guality Contrcl of Drugs (GMF) of 197S.

It is hoped that this company -
would be encouraged by all possible means especially
as it is established in an erea of the wcrld where the
pharmaceutical industry 4id ot exist before. At the same
time, such an infant compery like "JULPHAR"™ with suck good

Ferfcrmance deserves a great ceal of admiration, en-

cotrsagement and congratulations.
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POSSIBILITY OF ULSING PRCODUCTS FROM THE PETROCBEMICAL
INDUSTRY AS RAW MATERIALS IN TKE FHARMACEUTICAL INLDUSTRY
IN THE MEMBER CCUKTRIES CF THE ARAR CCMPANY FOR LELGC
INDUSTRIES AND MEDICAL APPLIANCES (ACLDIMA).

INTRODUCTION:

Petrochemical industry is ccnsidered tec ke one
of the most important modern industries and the base for
industrial developzert. This is clear 2s there is a direct
relationship betweenr this kind of industry and the cther
gectors of national eccnosy. There are many petrochemical
products vsed in agriculture guck as fertilzers and in-
secticides; in textiles a2nd synthetic fibers; in plastic,
rubber, packaging and construction industry. None of the
Arab ccuntries where ACDIMMA is active is using any petrc-
chemical products in their pharmaceutical industries.

Importance of Petrochemical Industry and its Chagsggggisttcs

The Arab countries have rezlized the impcrtance
c¢f the petrochemical industry in developing other indus-
triee and also their eccnomy. They 3-arted gince the last
decade in planning and establishing a gcod number of pet-
rochemical projects which are considered scme cf the largesr
in the world. The reason for these importint decisions
are as follows:-
1. High revenuvecs of investment in the field of petroche-
mical industry (e.g.) one kilogram c¢f crude cil is sold
at about 15 US cents, while one kilogram cf petroche-
micals is scld at . about S0 to 135 US cents (prices of
1984). Some studiesreveal that the revenues for the fotal
capital in this industry can reach easily up to 28% (prices
cf 1984).
2. To develop this kind cf industry for the purpose of
erport, in addition to local consumptior, is to
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diversify the foreign commerce palicy - ef Arak countries
which produce oil in oxcohs quantities. For example,
Western Europe is the main market for the Arab crude oil,
but will not be the main market for petrochemicals as
most of Western European countries manufacture their own.
These Arab countries have to iook for other sarkets ia
Asia and Africa to sell the excess of their products.
This diversity in export policy and foreign commerce is
very important as it will not mzke the economy of these
Arab countries totally deperdent on the Western Eurcpean
market for selling their crude. The economy of there Arab

countries and the rest of the region would thus stand to
benefit.

3. The capacities of Arab petrochemical projects are pre-
sently exceeding the demands of Arab market to a great
extent and very soon, within a fsw months, only Saudi
Arabia, a member country of ACDIMA, will become one of
the World's leading exporters of petrochemical products.
Two gleaming industrial cities, one at the Gulf port
of Jubail will begin large-scale production in early 1985,
and the other complex at Yanbu on the Red Sea will begin
production in early Spring of 1985. When they will reach
full capacity by the end of 1985, Saudi Arabia expects
to have betweer 4 and 78 of the world market of petro-
chemicals. This share ®ay grow larger as the Saudis have
an unbeatable advantage whith is that their petrochemicals
are made from natural gas that used to be flared as a
waste product. Therefore, they may make chemicals for
roughly 1/7 of the cost of other rivals such as the
United States or Western Europe.
4. A clear advantage in petrochemical! industries is that
each stage of production is easily characterized, although
it is difficult to apply a method which includes all petro-
chemical products. However, it is possible to claasify
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this industry into 3 :impcrtant classes.
a- Basic Products.

b- Intermediate prodects.

c- Pinal products.

Basic products include clefines (ethylere, propy-
lene and butadiene), aromatics(benzene, toluene and p-xylere)
and methanol.

The chain cf productior which starts from the Lasic
products to the final products include ethylene, prorylene
as basic materials in the plastic industry, the aromatics
in synthetic fibers, the butadiene: in the rubber industry,
and finally the methanol after converting it to formalde-
hyde in the resin industry.

These processes in the petrochemical industries lead

directly to the increase cf value cof crude oil.

Development of Petrochemical Industries in the Aral World

Petrcchexical industries started in the Arab World
in the sixties when Egypt started procducticn of ammcnia,
Then Kuwait started establishing a petrochemical complex
in 1965, But the real petrochexiczl indvstries started in
the Aral World since the mid severties when gome Arab cour-
tries started planning and establishing a large rumker of
petrochexical projects.

The rumber of prciects that already exist, nowadays,
or under construction in Arak WwWorld including memter ccun-
tries of ACLDIMA, for the production of basic vlefinic, aro-
matics and methanol are 21 projects having a total produc-

tion capacity of %10 {(thousand tons) yearly devided as foll-

ows : -

Ethylene 2670 tlLousand tons 48%
Propylene 165 " d 3s
Butadiene 65 " . 1s
Methanol 2330 . " 41%
Aromatics(benrzene, toleune 400 " ” 7%

and p-xylene,
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Frox the abcve data, it is clear that production of
basic pottochotical./%nthe Arab world is corcentrated cn
etkylene and methanol which represent 89\ of totzl pro-
duction capacity. Propylene, butadiene and aromatics repre-
sent only 11%. This showe that Ar;b projects did nct give
enough priority to baeic potrochexicals which are used
painly and ¢n large £cale in syrthetic fibers industries,
rubker and plastic industries, in additicn to pharmaceu-
tical industries.

The number cf projects that already exist and those
under corstruction in Arak World including mexker coun-
tries of ACDIMA for the production ¢f intermediate petro-
chexicals are 17 projects with total production capacity of
1882 (thousand tons) yearly and include the following
intermediate petrocherxicals :-

Ethylene dichloride, vinyl chloride, ethylene glyccl,
fornaldebydo, melamin, styrene and dimctRyl triphthalate.

The production capacity for the intermediate fpetro-
chericals (e.g.) ethylene dichloride, vinyl chloride,
ethylene glyccl and styrene is about 93% of the total
production capacity for the intermediate petrochemicals

as seen from the following:-(*)

Ethylene glycol 550 (thousand tons) 29%
Styrene 470 - . 25%
Ethylene dichloride 454 . - 24
Vinyl chloride 287 » » 15%
Other materials 121 . " s

The number of projects which exist and thcse under
corstruction in the Arak World including memkter countries
of MACCIMA for the prcduction cf final petrochemicals are
34 projects with total production capacity 6f 1785 (thous-
and tons) yearly and include:-

a- Final petrochemicals used in plastic industry which
represents 87% of total production capacity.
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b- Final petrochemicals used ir synthetic fibers which
represent 2% of total production capacity.

c. Pinal petrochemicals used in detergent industry whick
represent 5% of total production capacity.

d. Final petrochexicals used in paint industry which regresent
1% of total preductior capacity.

e. Final petrockexicals used in rubber industry which repre-

sent 5% of total produvction capescity.

The following takle shows the rproduction of Arabk Wworld
including memker ccuntries cf ACLIMA of petrochemicals in
1981 and the expected productior in 1985, 1990 and 2000.
The data were presented frox comranies ocperating in the
Arab World and &lso from different Arab authcrities. All

agree on one assumption that production btetween 1990 and

2000 will be mcre« or less the sare.
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Ara> Petrochemical Production In 1931

Annex 1

and Expected

2000

ggoduction In 1945,1990 And
&

(in 1090 tons)

Petrochemical Products Production Expected Production
1981 1985 1990 2000
Ethylene (b) 185.6 1342 2600 2600
Propylene (b) - n.a 165 165
Butadiene (b) - n.a 45 45
Methanol (b) 39 1650 2330 2330
p-xylene (b) - 30 38 38
Toluene (i) - 4 5 5
Ethylene dichloride (i)’ - 118 454 454
Vinyl chloride (i) n.a 190 283 283
Ethyiene glycol (i) - 400-500 550 550
Formaldehyde (i)} 16.5 16.5 16.5
Melamine (f) n.a 15 25 25
Dimethyl terephthalate (i) - n.a 60 60
Polyethylene (L.density)(£)185.6 753-830 1038 1043
Polyethylene(H.density) (f) - 85-121 161 161
Polyvinyl chloride (f) 217 173 257 260
Polypropylsne(f) - n.a 50 50
Styrene (i) - 37 470 470
Polystyrene (f) - - - -
Polyurethane(soft sponge)(f) -~ n.a 10 10
Toleune diisocyanate(f) - - - -
Polyester resins (f) 12 14 14 14
Polyethylene terephthalate(f)
(polyester fibers) n.a 26.5 26.5 26.5
Polycabroamide(f) (Nylon
FPibers) n.a 4 4 4
Polyacrylonitrile (f)
(acrylic Pibers) - - - -
Alkylbenzene (f) ' - n.a 90 90
Polyvinyl acetate (f) 8.3 14 14 14
Polybutadiene (f) - n.a 30 30
Polystyrens butadiene (f) - n.a 60 60
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1) intermediate (f) Final (n.a) not available

Arab World including member countries of ACDIMA

Source:
———

Arab Industrial Development Organization, basic

study submitted to the 6th Conference of Indus-

trial Development of Arab Countries, Damascus,
October 20-25, 1984.
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At the sawe time, the previous study reveals the

expected excess in the production of petrockemical products

in the Aral World,and also projects under corstruction
in relatior to basic and intermediate petrochericals.

It is as followgnz-

Petrochemical Prcducts

Thousand tons

_ 1985 1990 2000
Polyethylene (L.density) 510 562 123
Ethylene dichloride 118 454 454
Ethylene giyccl 490 540 540
Propylene - 99 99
Styrene - 445 445
Benzene (CGHG) 72 90 90
Xylene (mixture) 197 247 247
Methanol 1150 2330. 2330
Etlkylene 305 305 365

® same previous source
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Inorganic Chemicals Availakle in_Arak World, inciuding

merker countries c¢f ACDIMA, from petrochemical operations.

Chlorine, bromine, sodium hypcchlorite, ammcnia, .
amrcnium sulphate, caustic soda, pctassium sgalts, sulfur,
sulfuric acid, hydrochloric acid, nitric acid, oleum
(So3and stod)'
Besides there are ammcnia operating projects in
some countries namely Iraq, Jordan, Kuwait, Libya, Saudi

Arabia, Syria and United Aral Emirates.

P.S. At the same time urea and guanidine, two crganic
ccmpounds are available in akundant quantities in

the Arsb World including merkter countries of ACDIMA,

from petrochemical operations.
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Probleme facing petrochemical induvstries in the Arab

World including mewker countries cf ACCIMA

Most petrochemical industries in the Arab ¥world
2re etill in the early stages either in planning, esta-
blishment or prodvction. Some of these prcjects are egtill
in the early stages cf production. Many difficulties and
Froblems are facing this kind ¢f industry. Some of them
are dzily problems and need quick actior, and some need
basic or radical sclutions. The most important proklems
facing the petrochemical industries in the Arak World,

nowadays and in the near future are sumngrized as follows:-

A- Research gnd Deve}gpment

Petrochemical industries are one of the few mcdern
soph isticated industries in which its developwent depends
to a large extent on scientific research and advarced
develogment which aims to:-

(1) Reduce the ccst of production througk

a- Production of petrochemricals from available cheap raw
cr starting materials.

b~ Use of new catalysts in order to avoid or lescer any
formation of undesirable by-products during production.

c- Production of petrochemicals at low temperature anrd
pressure in order to save energy and ccsts.

d- Completion of reactions in shorter time in crder to
increase productiorn capacity.

e~ Establish larger productior units in order to cut
expenses.

f- 2pply advanced amtomation in production in order to
reduce labcr expenses.

(2) Improve products qualities and manufacturing var-
ious petrochemical products thrcugh reaction with
additives.

It is a fact that uptil now, this kind ¢f research
and developrert is nut available in the sector of
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petrochemical industries in the Arab %wcrld including mem-
ber countries of ACDIMA. They will certainly depend for
good many years to come on Apericarn, Eurcpean and Japanese

advanced technology.

B- Quality of labor production

The Arab World, in general, suffers frox a scar-
city of skilled labor capable tc crerate the huge petro-
chexical coxplexes. Quality of workmanship needes to be
improved. The most impcrtant result of this could be the pro-
duction of substandard procducts which limit ccmpetition
with other foreign products. Recruiting expatriate labor,
personnel, technicians or experts will increase the ccst
of production.

C- Pollution

There is always a stronqg fear that petrochemical
industries can cause environmental pcllution especially
if they are in urban areas or pcpulated areas.

D- Maintesnance

Maintenance for suck cormpliceted equipment as the
case of petrochemical egquipment needs highly skilled experts
and the continuous availability of the neceasary spare
parts as well. These are two serious problems usually
facing developing countries in the case of Arab Wworld.

E- Market Capacity

The market capacity of the Arab World is very
limited to ccnsume all their production of the petroche-
mical industries. They must be marketed in the interna-
tional merkets such as Africa and Asia on a competitive

basis.
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Petrocberical Products Available in Large Quantities

in the krab viorld igcludingflalber ccurntries of ACLIMA

A. Hethagg}

The uses of methanol for examepla tc produce:-
l- Rcetic Aciad
2- Petrorroteins to a lesser extent
3~ Gasoiine sukstitute

This . should cause a significant increzse in its
ccnsumption. The possibility of prcducing large quantities
of methanol at low ccst in Arab producing cil ccuntries
is through natural gas. This certainly will cause major
changes in the volume of trade towards consusing zreas.
It is escimated that future expected production in the
Arzb World will reach 2330 (thousand tors) from 1990
untill the end cf this century. This figure may becorme
greater if policies to gubstitute methanol for motor fuels
are implemented tocner than expected. With the large amrount
of methancl available in the Arabk World, it may be prefer-
&ble to diversify outlets rather than to limit them to
the export of methanol only. Furthermcre, during the next
decade, different uses and local demand for methancl sheould
certainly emerge, thus bringing abcut different industrial
production. One cf these industrial productiorns will be in

the field ¢t fine pharmaceutical chemicals.

Production of acetic acid will be mainly geared
towards satisfying the regional Qemand. It plays a very
iuportant role in syntheeis of analgesice mainly acetyl
salicylic acid.

2- Single Cell Protein "SCE"

Mcest sconomic evaluations show that, until now,

it is mcre eccnomically fessible ta import soya beans and
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even fish meal thar to set up a "SCF" plant.

However, in case of a local market for the prctein-
short Arad ccuntries, this wculd represert considerable
foreign currencyv savings.

The produvction of hydrogen-based single cell pro-
teins, although this industry is still in its infancy,
is ccnsidered cre of the mcst promising routes for achie-
ving these aims. Until now, they have Leen confined to
uses such ae milk substitutes in Europe, also in live-
stock industries in szny ccuntries.

The feasibility of establishing an indigernous syn-
thetic protein industry is at present actively studied
in the Arab World 2s has been seen from various OFEC Syn-
thetic Frotein Expcrt Group meetinge held since the Lkegin-
ing of this decacde.

An Arab ~based "SCP" plant frox methancl industry,
and sponsored ty ACCIMA cculd be competitive with plants
located in industrialized developed countries due to the
availability of methanol at chezper prices in the Aratk
World.

B. Formaldehyde

Formaldehyde is the most ccmmonly prcduced and con-
sumed rethanol derivative. Its development is closely conn-

ected with the building industry, in additior it has a

wide use in pharmaceutical industries.
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Possible Routes for Production of Pharmaceutical Chemicals
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A Pharuaceut}gal Chemicaig

Name Uses

Benzene
1. Solvent
2. Aniline
3. PAs treztment of tuberculosis
4. Resorcinol antifungal, antibacterial
5. Picric acid treatment of burns
6. Dapsone leprosy
7. Phenol disinfectant, pharmaceutical

necessgity

8. salicylic acid antiseptic, keratolytic

9. Ester of hydroxy-
benzoic acid Freservative

10. DDT pediculicides

Aniline (from Benzene)

11. Acetarilid analgesic, antipyretic
12. Sulfanilamide antimicrctial
13. Sulfacetamide antimicrokial
14. Sulfaguanidine treatment of intestinal infectiors
15. Sulfamethazine antimicroktial
Propylene
16. Acetone solvent
> Phenol

Salicylic acid
17. Sodium salicylate anti-rheuratic
18. Methyl or Ethyl salicylate 1local analgesic
19. Salicylamide aralgesic, antipyretic
20. Paracetamol aralgeeic, antipyretic




74

Ethylene
21. Anaesthetic
22. Piperazine anthelmintic
23. Nicotinic acid vitamin
24. Nicotinamide vitarin
25. Niketharide respiratory stimclant

26. B-rhenylethyl alcohol antibacterial agent in ophthal-

mic solutions, perfusery

Toleune
27. Benzoic acid antiseptic, preservative
28. Tolbutamide oral hypcglyceric

Methyl alcohol
25. Solvent V
30. Acetic acid pharmaceutical necessity, sclvent

31. Formaldehyde pharmaceutical necessity, solvent

Acetic acid (from methanol)

32. Cellulose acetate enteric coating material, packaging

23. Perfumes

34. Glycine amino acid
35. Chloroform anesthetic

Acetaniliad analgesic, antipyretic
36. hspirin analgesic, antipyretic

Formaldehyde (from wethanol)

37. Formalin disinfectant, decdcrant

38. Urotropine, Hexamine wurinary tract anti-infective

Styrere
39. Chlorampheniccl wide spectrum antibiotic

— - - —————

B Medical Appliances

Polyvinyl chloride "PVC" plastic kottles and sacs for

dripping parenetral solutions
and their tubes.
polyethylene (high density) Disposable injections




75

CGNCLUSION

' As wag shown, 39 bulk synthetic pharmaceuticsl chemi-
cals can ke easily synthesized in the Aralbt WorM includ-
ing ACDIMA memlker countries. All starting materials of
all these compounds are cormercially available as petro-
chemical products. They are produvced in abundant quanti-
ties, and therefore they czn be purckased at cheap pri-
ces. These 39 compounds cover a wide range of medical
and pharmaceutical uses, also sore can be used as sclventa,
pbarmaceutical necessity, reagents and in perfumery
industry

Besides, as was mentioned tefore, urea and guanidine
are also available in akundznt quantities.

Twc retrochemical products used as starting materials
for the manufacture c¢f some medical appliances are men-
tioned. They are available in the Arab W%world.

At the same time, the following are available inorganic
petrochemical products, in the Arab %orld and cf pharma-
ceutical interest.

l- Chlorine
2
3- Sodium hypochlorite

Bromine

{4~ Sodiuvm hydroxide
5~ Potassium salt
6- Sulfuric acid.
7- Hydrochleric acid
B~ Nitric acid

4 9- Oleum
10- Ammonia

' l11- Sodium chloride

Ethyl alcchol and glycerol were not mentioned because
ethyl alcohol is produced from sugar cane industries and
glycerol from soap industries. These twc industries are
available in the Arab World and produce enough quantities
of these two comgounds.
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List of Persons. met

A JORDAN

l-nr. samer S.Fahd, B.Sc. Ch.
Intermediate Petrochemical Industries
Zerka, Jordan.

Mr. Ibrahim 4. Kakish, Chemical Engineer

LY

Acting Chief of Industrial Directorate
Ministry of frade and Industry

Ammarn, Jordaa.

HOXY

Dr. Tbrahim Badran, Ph.D.
Cirector of Energy
Ministry of Trade ancd Industr>

Amman, Jordan.

B UNITED ARAB_EMIRATES

[l

Mr. A.N. Al-Sweidi, Director Proiect
Abu Dhaki National 0il Company
F.0O. Box 898 Abu Dhabi, U.A.E.

N

LIBYA

(g

Dr. hAhmed Mouzughi, Ph.D.

Director of Joint Venture Cepartment
National 0il Corporation

P.0. Box 2655

Tripoli-Libya.

(LM

Mr. Mohamed Teyari

donager Engineering Research
Petroleum Research Centre
Tripoli-Libya.






