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(ii) 

SUMMARY 

(i) It is desirable that ACDIMA should establish and sponsor a Regional 
Centre for Drug Research,Developmert and Control in one of the Arab 
capita!s such as Amnan, Baghdad or Riyadh. The centre will have 8 
main units as follows: 

Industrial Pharmacy 
Chemical unit including fermentation and synthetic drugs 

- Medicinal plants and natural ptoducts 
- New drug development 

Formulation and packaging 
- Quality crntrol 

Engineering design 
- Training 

(ii) A medium sized quality control laboratory should be established as a 
1110del laboratory attached to any of ACDIMA depen~ent companies. Such 
a laboratory has th~ following sectional laborat~ries: 

(iii) 

Specifications and analytical dev~iGpment 
Chemical and physical testing 

- Biological testing 
Central release department 
Inspection and checking department 
Instt>umentation 

The existing quality control laboratories of the Gulf Pharmaceutical 
Industries at Ras Al-Khaimab will serve as a model laboratory attached 
to a l'llOdern 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 synthetic 
pharmaceutical cbem~cals can be synthesized in the Arab World including 
ACDIMA memb~r countries. Starting materials of all these pharmaceutical 
chemicals are coanercially available as petrochemical products in these 
countries and they are produced in abundar.t quantities. These 39 
chemicals cover a wide range of medical and pharmaceutical uses. Some 
of them can also be used as so"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 sroup 10-15 of the!e for ~roduction in a multi 
purp.>se 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 establishm~nt of a separate plant for each 
pharmaceutical chemical economically viable. Such a multi-purpose plant 
is ideally suited to the ACDIHA member countries!· 

l, Multi-purpose plant for production of UNIOO essential drugs based on raw 
materials and intermediates UNIDO/ID/WG.393/18. 
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REGIONAL CFNTRE FOR DRUG RESEARCH, DEVELOFMENT AND CC~TROL 

INTROCUCTICN: 

Pharmaceutical indystries depend heavily and to a great 

extent on research. It is very im~ortant that every pharma

ceutical industry in a country should ce tacked ty research 

facilities so that national pharmaceutical industries 

can gro~ properly. 

Research must not be considered a luxury which some develo

ping countries can,ot afford. In the Arab ~orld, ACCIMA 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 for the 

advancement of nations. It is a basic otligation for every 

pharmaceutical industry to set aside a certain perc~ntage of 

its turnover for research. 

Research cculd ce in the cow~any•s own laboratories in 

case of large establishments, or could be through agree~ents 

and projects with research institutes and universities in 

c~se of small ones. The role of ACCIMA is very important in 

both cases. 

Activities of research should be directed towards specific 

goals and objectiv6s reflecting national or regional needs. 

In this case, it is very important to define the priorities, 

objectives and gcals and to identify the protlems carefully. 

In order to achieve these goals, both basic and applied 

research are needed. Because of th• scarcity of the requisite 

manpower and soaetimes facilitiws, 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 ACDIHA. Such co-ordination would have many benefits 

&nd great advantages as it would stimulate the acader.ic ccm~

unity and make it aware of t~e regions'p~armaceutical problema 
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and needs, which will. enable it to direct and initiate rese

arch according to these areas. 

From the experience in developing countries in general and 

the Arab aorld in particular, usualiy the &ajority of prob

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 accordinq to 

their own particular interests. In the context of co-ordi-

nation, when a proble~ has to be presented to them, they have 

to contribute their best to solve it.Their direct involvement 

in such proble~s will make !hec aware cf the special needs 

of education and training of personnel in the area. 

As a ccnsequence of the wide-spread area of the Arab World, 

research becor.es more oriented towards social gcals. It serves 

to bring the pharmaceutical, me~' al, chemic4l and engineering 

academic c~mr.unity of the region on one hand and pharaaceutical 

industries ccm&unity on the other, together and so contribute 

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 atout establishing and sponsoring a Regional Centre for 

Drug Research, Development and Control. 

The Centre should te init~ated 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 an~ manpower. The three best choices 

for ACCIHA to/choo••such a location are either Ann&n, Baghdad 

er Riyad. The C4ntre 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 wi~h agreement ot the Centre, offer advan

ced courses in industrial pharmacy, pharmaceutical analysis 

and control, cultivation and collection of medicinal plants 
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and ~echnoloqy fer their industrialization, medicinal che~is

try, microbioloqy, fermentation,. pharmacoloqy, clinical phar

macy, economics, public relation, acccuntinq, also traininq 

courses related to the activities of the Centre. 

Otjectives 

The Centre will play a very important role as follows:

(!) It will recommend tne criteria for selectinq druqs for 

local production in the reqion within the list of the 

essential 26 druqs reccmmended by WHO/UNIDO. 

(2) One of the tasks of the Centre will be in helpinq, by 

aqreeaent with developed pharmaceutical industries, of 

technoloqy transfer dependinq on the condition of every 

country after studyinq the advantaqe/disadvantage in 

relation to the success of the project. 

(3) It will ~elp in the establistment and development of phar

maceutical i,dustries and overcome the difficulties which 

usually fac~·dPveloping countries of the reqion. It is a 

known fact that the complexity of druq industry is far 

more sophosticated than any other industry. 

(4) As a part of its activities, the Centre will help intro

ducinq the up-to-date technoloqical requirements to parti

cipatinq 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, compounJing and formulati~n, 

sterilization, filling, packaging, modern advanced tech

niques of quality control facilities .•..••. etc. 

(5) An important function cf this Centre is to screen ~11 the 

drugs availabla in the Arab market and give recommenda

tions to abandon some of them taking into consider4t~on 

~he most recent recommend~tions of developed organizations, 

agencies or administr~tions such as WHO, FDA in USA, 

Scandinavian Drug Control Authority and Com~ittee on 

safety of Medicines in U.K. 
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(6) It will Vdvelop the human resources required by the 

national pharmaceutical industries in the reqi~n. 

(7) It will promote the co-operation between the countries 

of the region to· harmonize their policies towards esta-
-

~lishinq a c~•plementinq pharmaceutical industry amonq 

each other which would lead to Pan Arab pharmaceutical 

common market as a part of a future Pan Arab common 

markQt. 

{8) The Centre will be of qreat help in planninq the stra

teqy of pharmaceutical industry in the reqion and it is 

of utmost importance to mention that the activities of 

this Ca3tre will not eliminate similar activities in 

ACDIMA dependant co~panies, but on the contrary its 

activities ~ill support and potentiate the already exist

inq similar activities, if any, amonqst its ~ompanies. 

Naturally, any duplication of activities should be avoi

ded. 

The Centre will ~elp pr~motion in the major fields of 

pharmaceutical industry and constitutes 8 main units which are:

I. Industrial ~harmacy Unit. 

II.Chemical U~it and includes:-

a. Fermentation Unit. 

b. Synthetic Dru~ Unit. 

III.Medicinal Plants and Natural Products Unit. 

IV. New Drug Development Unit. 

v. Formulation and Packaginq Cnit. 

VI. Quality Control Unit. 

VII. Engineerinq Cesign Unit. 

VIII. Training Unit. 
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I Industrial eharmacy unit: 

The unit should be responsi~le for the involvement in 

setting up manufacturing operations from the b£ginning, 

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 ~lan 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 ~harmaceutical 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 ar.d manpower, as well as generates 

production to a great extent which is greatly needed in 

the most underdeveloped Arab ccuntries. 

Research priorities for this unit would be determined 

by the needs of industry, in terms of its immediate pro

duction programme, and also the region's long term needs. 

As an example, research in the field cf biopharmaceuticals 

is very important as it will reveal the dosage form meat 

suitable for each country in the region in light of cli

matic conditions and ether special requirements. Another 

geed example, is that in most Arab countries of the region 

in which a large part of th~ 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 patient•, therefore sustained-release 

forms or long-acting dcsage forms of known drugs on a 

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

a. Ferme~tation Unit: 

As the progress of fermentation is continuing at an 

ever-increasing pace, it is important for ACDIMA to parti

cipate in this important 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 adequate 

economical ones which suit th~ local conditions. 

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 materiftls aseptically to the fermenta

tion vessel and to design air-compression and delivery 

systems and efficient methods for agitating and aerating 

the fermentation. 

Research of this unit should be directed to solve the 

numerous protle~s in product recovery in order to increase 

the yield. Also, to discover new strains froill the region's 

scil and advance desirable interactions between microorga

nisms and their environment, control these interactitns 

and translate laboratory results to production-scale 
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operation in an econoEi= manner. It must ccntinue to deve

lop, design, and scale-up, if possible, new fermentation 

processes. 

The unit should advise dependa~t companies of AC&IMA 

having similar activities on how to operate fermentation 

safely and efficiently, and how t~ produce products which 

meet the quality requirements and standards set for them. 

The importation of fermentation technology should be 

carefully screened by the unit. Preferably, it should ta 

the moet recent which ~ffers the highest yielding strains 

and tacked by guarantees. 

At the same time, the unit will play an important role 

in discovering, improvinq and evaluating the culture strains 

used in different fermentat1on proceases used in ACDIMA 

dependant companies. 

The research of this unit will help in setting up the 

production of essential fermentation products such as anti

biotics which can be of great benefit to the developing 

countries of the region. 

b. Syn~hetic Drug Unit: 
. drugs 

Synthetic I represent the largest group of cos~ounds 

used in pharmaceutical industry. 

One of th~ activities of this unit is to plan for the 

manufacture of chemical interm@diatea and if not possible, 

~•search should be directed to make synthetic drugs fro& 

imported intermediates on an economical basis. 

The programme of the unit should ~• devo~ed to synth

esize the r.ost needed essential drugs ccnaumed in the region 

and preferably using the available local raw and starting 

materials (e.g.) petroc~emical products. 

Usually, individual •mall or medium aizedphar•aceuti

cal companies such aa AC&IMA dependant companies cannot 

afford to produce bulk synthetic drugs on economical basis. 
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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 resea~ch to help in modifying er simplifying 

this complex technology in order to adopt what suits the 

conditions of the pharmaceutical industries in the region. 

At ~he sa~e time, not all synthetic drugs require comp

lex technology for their synthesis. Some of the essential 

drugs can b~ easily synthesized by simple ~ethods and can 

be produced in some ACCIMA dependant companies with a reasca

able technical capability. When using imported intermedia

tes, some drugs can be synthesized in one or two steps 

with a satisfactory yield. These kinds of processes or 

operations sho~ld be evaluated, modified or improved ty the 

unit before their application on an industrial scale. 

The u~it can help in designing and planning m~lti-pur

pose 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 

research to reach an economical goal which then will be 

applied on a large seal~ in the interested dependant comp

anies of ACCIMA. 

III Medicinal Plants and Natural Products Unit: 

It is certainly clear that the medicinal plants market 

shows a 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·eatablish and develop 

a medicinal plants industry based on exploring the flora 

of the region which will be of great value to the most 

underdeveloped countries of the region. 

Indigenous folk medicines provide a very rich source 

ct m•terial tor research into potential new drugs and should 
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be thoroughly investigated. For this purpose, a comprehen

sive proqramrre should bA es~ablishec in order to screen 

the more usatle medicinal plants in the region which as 

mentioned before extends through diffArent climatic ccn

di tions and different kinds of soils. 

The programme of the unit should involve chemical, 

microtiological, pharmacological and toxiCOlogica~ stud

ies cf plants which grow only in sizatle quantities. 

Each country in the region should collect and dccu~er.t 

the necessary information available about its m&dicinol 

plants, their biological activities and clinical effica

cies, The unit wit. the c~llabcrationE cf highly special

ized acad6mics will carefully evaluate the data and accor

dingly ~ill decid~ the rriorities for research. 

Initially, research may be cerriee out on the used 

part or organ cf the plant {e.g.) leaf, root, flower, seed, 

truit •••• etc. Once the biological activity is c6nfirmed 

on a scientific basis, thie ~ert of the medicinal plant 

concerned can te inv&stigated in eepth in order to isolate, 

purify, characterize the pure active ingrecients of suet 

part of the ~edicinal plant and investigate their biolo

gical and clinical actior.s. 

T~e introduction of new techniques and instruments 

facilitate separation techniques scch as TLC, GLC and HFLC 

especially in the early stagas of inveetigetion. This will 

be complP&entee with a semi-industrial piloc plant for 

isolatior., extraction and purification of the active 

materials from medicinal plants. 

·Usually, derivatives of these active ingredients ar6 

r.~eded to be syntheaized with the co-operation of the syn

thetic drug ur.it in order ~o ccm~are biological , clinical 

ac~ivities in rfla~ion to their toxicity. In meet cases, 

results reported cf pur& ~ctive ingredients are more reliable 

and more effective tha~ the ~other meJicinal plant organ. 
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At the same time, their identifiea active inqred~ents are 

more accurately stand~rdized for quality control compared 

to the medicinal plant organ as a whole. 

In soree cases, the unit can recc~~ene, after thorough 

investiqatior. to pack some of these ~&dicinal plants as 

herbal tea. 

An estiruated 25 - 30 pure active constitcents covering 

a wide ranqe of pharmaceutical, medical and thera~~tical 

interest could be isolated, on an economical basis, in 

this unit. 

Through well planned efforts of the unit, the Arab 

Kcrld can realize an old dream cf establishing medicinal 

plants and a cctural products industry with possible future 

expansion tc include the perfumery and ccsmetic inGustry 

as the basis ~f this latter industry is the volatile oil 

wtich constitutes an inteqral co•pcnent of such prepara

tions. Needless to reention the direct r~lationship between 

the perfu~ery and ccsmetic ind~stry and ~an•s health. 

This unit will be very uEeful to any specialized com

pany to be established in the future and havinq activities 

in th£ reqion, in the field cf medicinal plants and natu

ral products. Its advice will cover all processes starting 

fro~ cultivation, ccllection, extraction, isolation, puri

fication, characterization, deri~3tion ••••. etc of active 

constituents. 

The advice and consultation will also be extend£d to 

any drug industry in the region ccncernea in the prepara

tion of extracts, tinctures or infusions used in the manu

facture of pharmaceutical preparations. 

• 
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IV .!!.!!_prug Cevelopment Unit 

There is no doubt that to get involved in the area of 

research of new druq development i3 a sophisticatftd prac

tice, time consuming and expensive. Throuqh cc-ordination 

ane proper calculated priorities in research, it cculd 

serve a very useful purpose. 

The new druq de~elopment unit will make the whole reqion 

aware of all proble•s ccnnected with new drugs. Research 

in this field can be carried out ~crallel both into the 

developr.ent of new druqs and into the proce&e technoloqy 

for manufacturing pharmaceutical dcsaqe fcrme with the 

co-operation of form~lation and packaqing unit. 

Priorjty research areas in this unit sho~ld be devoted 

and directed to the following:-

!- Biological (microbiological and phar~acological)screen

inq of folklore and traditional medicine. 

2. Sioloqical screeninq 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. Bioloqical screening cf synthetic c~emicals cf pharm&

cectical or medicinal interest either sr~thesized locally 

or elswhere. 

This unit, can be a fcc~l ur:it for co-ordinating resea

rct activities in the priority fields. Faculties of Medi

cine, with their huge facilities and their specialized 

knowledaeable s.taff can ,:lay a very important role in co

ordinating research with the unit when it cc~es to the 

~roblew. of diseases, their pathogeneais and heat/parasite 

relationship; also in the field of imm~nclo9y and therapy 

which c6n be beat investigated in their different de~art

ments and their clinics and tosoitals. Clinic~l pharmacy 

and ~harmacplogy research cculd te well co-ordinated ~ith 

dapartments of the different specialized clinicAl medical 

departments. 
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One of the most important and valuable results of this 

kind of co-ordination is that the new drugs disccvered 

in the research laboratories of thi~ unit should be clini

cally investigated, tried and e~alaa_ed under local condi

tions. This is very important in order to detect any vari

ations on account of genetic, nutritional or £r.viron•en

tal factors, before ~anufacturing, distributing and rar

keting them. Needless to mention that Arab World represents 

1/10 of the surface of the ;lobe having various genetic, 

nutrition~! and environ~ental conditions. 

In recent times, emphasis is given to the biolo~ical 
drugs 

availability of/ <'\nd focussed great attention or. the 

equivalence,cn differences that may exist between appar

ently similar, if not, identical formclations and on the 

relationships that prevail between a drug sctstance and 

its formulation environment. 

The activiti~s of this unit in the field cf formula-

tion are to prep~re adequate formulas, or modify already 

existing ones to reach maximum safe tiological effect. 

Research should te devoted to optimize the tioavailability 

of co•pounds and drugs Eynthesized er isolated in other 

units of the Centre. It is vary often necessary to care

fully select the cheir.ical d.er ivati ve of the 1 .• ·19 substance, 

its partic le size, its physical form and to ccll'bine it 

with excipients and cc~pounding er manufacturing aids 

that will not significantly alter the properties of the 

drug. The unit should carry out experiments to select the 

mc•t suitable dcsage form, and to ccnsider nu~erous other 

questions of formulation, manufactur•, packaging and storage. 

To devolop an optimum formulation is not an easy task as 

mhny factors readily influence formulation properti4s. 
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Ac drug substances are seldcE aeministered as pure che

mical ccm~ounds, it is the task of this unit to &e&rch 

for the proper kind cf fcrmulation. These m~y vary fror 

a simple solution to a very ccrplex 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 be involved in advising ar.d selecting 

the best packaging r~terjals for all the preparatior.E 

produced by ACDIMA dependant cc•~anies which suit the cli

matic, economical and other cor.dition& of ~he region. It 

is vital that the package selected adequately preserves 

the integrity of the produc~. 

When selecting a pa:k~ge, for a new product, the unit 

shc~ld examine its physical and chemical characteristics, 

its protective needs, and its marketing re~uirements. 

Since, almost, no container or closure available is 

completely nonreactive, it is necessary, for the unit, tc 

test them both in conjunction ~itt the preparations under 

inv~etiqation which are produced by ACDlMA dependant co&

panies and which they will enclose in order to ensure that 

there is nc physical or chemical interaction which will 

affect established drug standards for purity, identity, 

strength and quality. 

The materials selected by the unit sho~ld tave the 

following characteristics:-

1. Protect the preparation fro~ environmental ccnditions. 

2. Does not change product's p~ysical, chemical and bio

loqical properties. 

l. Inert with the ~roduct. 

4. Adaptable to ccm~only employed high-speed packaging 

·~uipment. 

At the same time, the determinacion of the cptimum co

ntainer and closure fer a specific product is primdrily 

a function o! the unit. Tests sho~ld be conducted to 
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aeasur~:-

1. Physical and ch&~ical changes which occur in the con

tainer ar.d :loaure under various conditions (e.g.) ex

treme heat, moisture and light. 

2. MoiHture and qaa peraeability. 

3. Reactions and interactions between the drug and the 

container/closure at elevated teE~erature and moisture. 

4. Physical protection provided by the container and clo

sure against iapact, aotion, pressure and other stress. 

It ia very iaportant for the unit to recoamend the 

selection of the container/closure assembly of each pro

duct and the suitable package for every dosage fora which 

provides suitable protection aqainst the loss of chemical 

and pharmaceutical integrity, while meeting cost factors. 

VI Quali~ ~ontrol~it 

The qu~lity control unit is one of the most important 

units of the Regional Centre as it can be conoidered 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 manufacturi~g 

operations 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 cohsultant 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 th~ region. There must be 

a sort of eo-operation and cc-ordination between both of 
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them. As a matter of fact, the da~& and results obtained 

by this unit could be of qreat help to the national qovern

mental quality control laboratories. After establishinq 

a qood reputation as competent, and aft~r establishing con

fidence in both the medical profession and consumers, its 

activities toqether with the national quality control lab

oratories will be complementary. 

The unit will carry out, all teats and assays required 

to establish whether or not druqs under inveatiqation 

confora to the specifications claimed for thea, also in

veatiqationa on new or improved analytical methods. Deve

loping new methods of control is of qreat importance es

pecially under local conditions such as drugs used in the 

treatment of commnicable- and parasitic diseases indiqenous 

and commonly spread in the reqion. !ts activities w~ll 

cover the whole reqion and not limited to one country con

trary to the activities of the local quality control lab

oratories attached to each company. The activities will 

be directed to all kinds of test assays (e.g.) chemical, 

physical, bioloqical (microbioloqical and pharmacoloqical). 

A major task for this unit is to develop common stan

dards and specifications for the druqs 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 or imported. It is more convenient and safe for the 

pharmaceutical industries as well as the medical and ph•r

maceutical professions to follow unified standards and 

specifications of all existing drug3 in the region. 

Future progra~•• of the unit will include the produc

tion and supply of chemical reference standard• to any 
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interested druq company, enterprise or institute, in 

addition to ACCIMA 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. 

Future plans will be expanded to include international 

trainee and supply of che•i~al reference substances not 

only within the region but also outside it as well. 

VII Engineeri~_Eesi~Unit 

Production of either pharaaceutical chemicals or phar

maceutical preparation• 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 th9 

basis for carrying out the develop~ent of the exact plant 

flovsheet. At the same time a certain amount of desiqn 

work on equipment is.carried out. The process engineer must 

take into account the subsequent activities of mechanical 

design, l~yout, construction .•• etc. This Must be d~ne at 

least to the extent of ensuring that the process is prac

tical and econocical. 

It is the function of the engineering design unit to 

work out the details of the equipment, type• 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 vesaelea and •quipment. It is the 

responsibility of the unit to prepare accurate engineer

ing drawing, flowaheete, line diagrams, electrical dia

grams, ftnd layout drawings and piping diagrams. These 

drawings are simply the ·~lueprinta• of the pharmaceuti

cal plant. 

Advice and recommendations are given by the unit for 

thft determination of the site requirements, the design 
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criteria, and the environmental control criteria. In the 

selection of the site, the soil conditions are to be con

sidered and the seisaic 8tate 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 eco!~gy of the 

community. Auxiliary sources of water and electricity 

sufficient to assure safety of personnel, community, equip

aent, processes, and products should be planned, by the 

unit, in case of the failure of ccaaunity supplies. 

VII? TRAINING UNIT 

Pharmaceutical production needs a wide ran9e 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 personnel. 

4. Pharmaceutical, chesical technologists and biotech

nologists. 

S. Technicians. 

The unit should help in the creation of training 

facilities and the deveiopment of manpower resources 

as this is very important for developing countries 

as the case of the Arab World. so .. e Arab countries 

where ACDIMA is active, have a scarcity or, in some 

cases, no qualified professional experts in such impor

taat areas as synthetic chemistry, phytochemistry and 

natural product•, industrial pharmacy, quality control 

and bioengineering. 
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It is the aajor function of this unit to co-ordinate 

between these countries and these qualified professional 

experts. Also, the unit is ~eepcnsible for the arranqe

aent of traininq proqramaes offered ~ithin other develop

inq count~ies outside the reqion 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 traininq in developed countries. 

The unit should aake an estiaate cf each of ACDIMA 

dependant coapanies for its requirements of trai"ed man

power needed for its pharmaceutical industry plan and 

then draw up a traininq programme related to the exist

inq local facilities. Co-operation in this field can 

take the form of:-

1. Short visits of experts from developed CQuntries with 

reputed pharmaceutical industry to assist in settinq 

up and runninq the new manufacturinq and quality con

trol departments accordinq to WHO/GMPguidelines of 

1975; also for training manpower. 

2. Tours by the junior staff and personnel of ACDIMA 

dependant companies to develo~ed countries to study 

for higher specialized academic deqrees or to recieve 

instructions in specific occupations and professional 

traininq. 

3. Recommending that opportunities for updating knowle

dge throuqh-short visits to big reputed pharmaceuti

cal companies in developed countries shoul~ be made 

available to all specialists of ACDIMA dependant com

panies from ~ime to time throuqh out their careers. 

They should be encouraged to attend local and inter

national meetings of scientific socities at which 

lectures are qiven and/or topics of interestB are 

discussed. 

T~ conclude, the most important thin~ to mention with 

qreat emphasio 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 Rteady policy, the proposed 

Regional Centre for Drug Research, Developaent and Control 

will be aost effective and aost productive. 
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MODEL FOR A MEDIUM S!ZED QUALITY CONTROL LAl!ORATOPY 

ATTACHED TO ANY CF AC&IMA nEPENDENT COM~ANIES, ITS 

ORGANIZING WCAK AND STRUCTURE. 

INTRODUCTION: 

The quality control laboratory ~lays a very im~ortant 

role in any industry or establishment ccncerr..ed 1'"i th qua

lity. This role is sere siqnificant in the fielG cf phar

maceatical industries. 

Fvery manufacturer should maint~in a quality control 

deprrtmerat of appropriate capacity. It c"ntrols . 11 star

tinq ~Lteriala, the quality and stability of pharmaceuti

cal products acccrding tc the official requirem6nta or 

established specifications. 

The quality ccntrol laboratory carries out teats and 

assays req~ired to establish whether drugs conform to the 

a~ecific4tions claimed for them, and also carries out in

vestigatio~a on new er im~roved analytical methoes. Its 

type and size will be deterr.ined ty a number of factors 

( e. q.) location, facilities, .nature of pharmaceutical in

dustry and numter of its prod~cts. For e~&mple, some cf 

~CDIMA pxojacts svch as :-

1. Arab Company for Antibictics Industries and ~edical 

Appliance&, Baqhd~d, Ira~, i& Epecializee in Antibio

ticE prc.dt:ction. 

The GU&lity control department of such a pxoject 

has sp~cial laborat~ries to carry out microbiological 

testing and aas~y for all antibiotics produced, also 

fer testing pyrogenicity, sterility and microbial conta-

111ination. 

2. Pharraceutic~l Solution Industries Limitid, Jeddah, 

Saudi Arabia, is specializee in parenteral solutions. 
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The ~u~lity central de~art•ect cf auc~ a pr~ject has 

s~ecial laboratories fer cbeaical quality control of tbg 

products, laboratories for testinq ~yroqenicity, sterility 

and aicrobial conta•ination. 

3. Gulf Pbar~aceutical Coapany, Ras AI-K~ai•ah, United 

Arab Emirates, w~icb produces a reasonable nuater of 

diff~rent pharmaceutical preparationE coverinq a wide 

ranqe of different dcsaqe forms including ~ limited 

numter of antibiotic preparations. 

The quality control de~artment of suet a project bas 

chemical, physical, micro~iological labcratories, also 

latcratories for testing pyrogericity, sterility ane r-ic

robial ccntamination. 

C A visit to this co~pany and its quality ccntrol depart

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

Priniciples that should dEtermine the structure and ~~na

qemer.t of a qcality control labcr~tory in industry such 

as in any cf ACDIMA dependant ccmpanie~ are :-

1. The size and structure cf the laboratory, the available 

sources, extent and pattern of drcge manufactured. 

2. Personnel requirements, in term of both trained and 

aupportinq staff. 

3. Th6 equip•er.t necessary for the required sccpe of 

activities and the need to ensure that facilities 

for its maintenance Lre available. 

4. The reagents, calibratior. and ~ainter.ance of instrum

ents, and qeneral stock keepinq. 

5. Methods !or obtaining re~reaentative samples and the 

standard CF•rational procedures to te followed for 

tewting, reccrd k••Fin9 and •••~le retention. 

Code o~~=~~~!E.,!!_in the !!!'~~!!!_•!~_guali~ 

ContrE!_~!-E!:!i!..J~!!_!>. 

The quality of pharm~ceutical product~ de~end• on the 

·correct pertormence cf all •~nuf acturin9 cperation• and 
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aust be tuilt into the product during all the reeearch, 

development and &anufacturing process. 

The ~uality of pharmaceutical prod~cts is dependent 

just as much on the conditions under which they are manu

factured. The developaent within the pbarmac~utical indue

try over many years of practicee designed to ensure reli

a~ility and eafety in r·anufacture and ~uality ccntrol ha~ 

resulted in the estabrish•ent of qcidline& to WHC/GMP of 

1975. 

Resp~,!!!!~ilities ~puties of Q~~!!tY Cor.~!olle~ 

Quality control is the responsibility of a specific-

· ally designated ~uality controller appcinted by the ~ana

gement. His incep~ndence and authority are critical to 

the euccess of any policy of GMP. He must be co•pletely 

free of all respo~sibility for act~al production ~rocesses, 

so that objective criticisr. of production rethods can be 

made ahould this be necess3ry. 

The qcality cor.troller should also be equally indepen

dent of other divisiops of the firm, so that all decisions 

en matters of quality and eafety may be reached on their 

merit without pressure or the threat of being overruled 

on grounds of ccmr.ercial expediency. 

Satisfactory laboratory facilities ~~st te ~rovided 

under the responsibility and supervision cf the q~ality 

controller to permit such testing that he may dee~ nece~e

ary to decide on the acce~tance er rejection of raw ~ater

ial, m&terials in-process, finished products and packag

ing saterials. 

Raw saterials may only be r~leased for use in mLn~fac

ture whan the batch has beer passed &s satisfactory by 

the quality cor.troller. Where in-process centre! is in 

effect, aaterial at each 1tage must have th• ap~roval of 

the quality controller before teing passed to ~he next 
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stage of the ~rocess. Siailarly, the release or the re

jection of eac~ batch of finished products for packaq~nq 

and for distribution •~st have the a~reeaent of quality 

controller. 

The d~tiea of the quality contr,ller must also includ& 

the compilation and approval of specifications for all 

active ingr~dients and excipienta uaee in the ~r~cess, for 

in-proces& controls, and for finished productE. Duties 

alee extend to examination and evaluation of the &tability 

cf each product, the retention of representative samples 

fr~m pr~duction batches and the determination of ahelf

life an~ expiry dates. 

The director cf quality control or quality ccntr<•l 

mar.ager should report directly to the preeider.t or vice

president of the company, and sho~ld be en ~he same orga

nizatior.al level as the prcduction manager·. Hie discuss

ions on quality should be subject to review only by the 

nigh~Et level of manageEent. 

In order to ensure true independence cf control, sam

ples f6r an~ly&is should be taken by the quality ccntrol 

staff us~ng ~ppr~ved sam~ling Ee~hods. 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 0!9!nizinq Work And Structure. 

Each pharmaceutical company ha• a control organizatio

nal structure and definee control functio,.which differ 

somewhat fror. one to another, yet they have one and the 

aame objective an& 1oal which is to assure the quality 

of the drug. There are b~aic control concepts inheren~ 

in all pharmar.•11tical firms. At tt~ •••• time, bdaic con

trol functio~ re~ain quite similar, aa they are needed to 

fulfil the ~••ign•d reapcnsibilit~e• of the ~uelity cont

rol d•partment. 

The q~ality control organizatio~ i• uaually aubdivi

ded into •e~aral de~artmenta or laboratori•• •• follow•:-
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1. Specifi~!~!~~And_~~llE!cal P!~!~pment Laboratory. 

Since the quality of a finished medicament may often 

depend on the quality 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 ' formulation may be tested qualitatively 

and quantitatively, it is essential that an active group 

of qualified scientists constantly engage in the develop

ment of new assay methods. 

2. Ch!~ical_~~~_!'Eisical_!!sting Laboratories. 

Every loe of every shipment or 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 organization. This requires a 

well-equipped cheruical laboratory, properly staffed for 

the performance of a great number of chemical anal;ses. 

It should be located in an accessible area and ~ro

tected from the noise and vibration common to manuf actur

ing operations. These laborator.es personnel should b• 

skilled in the special instrumentation of UV and IR 
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spectrophotoretry, atomic absorption spectrcpbotor.etry, 

spectrophotofluorimetry, non-aqueous titrimetry, chro

matoqraphy (column, qas, paper, ~LC & F.FLC), poloro~ra

phy and potentiometry. 

3. Biol~~ca1 Testinq Laboratorie~. 

(Microbioloqical and Biological) 

A num~er of finished products require tioloqical assays, 

ever. ttouqh ctecical tests, may be rE~uired for other ccm

pcnents of the formulation. A great num~er of pharmaceu

tical ~roducts, such as parenterals, for exam~le, require 

sterile and ~yroger. tests before release to the &&rk~t. 

The adequate ticlogical testing la~oratories must provide 

facilities for a variety of microbiological and pharmac

ological testinq ~rocedures. 

The staff cf the bioloqical laboratories should te well 

trained and experienced since many of the proceeuree used 

are com~lex. A hiqh degree of skill and judgement are re

quired to perform and evaluate micrcbiolbqical and phar

macological assays, ary well as sterilty, pyroqecicity, 

bactereolo~ical, irritation, safety ar.d acute toxicity 

tests. 

4. Central R...!._l!_!~eparE!!~~· 

It is the responsibility of the quality centre! orqa

nization to examine all the records resulting fro~ th~ 

excercise of qua. ity control functions throughout all 

steps of manufacturing and packaging operations, and for 

the determination of their completeness and ~ccuracy, as 

well as for their m&intenanc• and storage, for they are 

of great value. They provide a complete history of each 

lot of each ~reduct manufactured and ther~fore, make it 

possible !o reconstruct the features of any pack•;• dis

tributed in the ~arket. This fact gives these records sci

entific and leagal status. 
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Coa~lete and accurate reccrds are maintained of the 

recie~t and distribution of every lot of raw ~aterial and 

finished pr~duct. Further, in order to permit adeitional 

analysis, if necessary, retention sa•ples of these prod~cts 

are held in local areas, under cor.ditions of storaq£ ccm

parable to those to which the finis~ed products are sub

jected in the market. These retention sa•ples r.ust be exa

:ined at regular intervals to check the physical appear

ance cf the lots ~hat have been distribute~ in the •arket. 

Additionally, another collection of rer.tention sam~les 

should be held for periodical chemical, pt~aical or ~io

logical testinq for stability of the active co&por.ents 

of the ~re~arationE under study. 

5. Inseect_iol! 2nd _f~eckinq Department. 

The resonsibility for inspEction &nd samplinq of every 

shipm~nt of raw &aterials rEcieved, and every lot of fin

ished products for distxibution falls within the duties 

of quality cor.trol departmer.t. The selection of sa~~les 

of raw materials an~ finished ~roducts is an important 

aspect of the quality control function. The de~artment 

is also responsible for examining and checking all manu

facturing, filling, ~ackaqing and labelling oeeration, 

as well as maintaining eeriodic examinations o~ the qual

ity of inventcries throughout all phases of storaqe, ship

ping and ~istribution. It is very impcrtant to e~~hasize 

that these respcnsibilities are indeeendent of the res

ponsibilities cf prod~ction and phckaqing eersonnel. 

The qu~lity control dapartment should ~ave the follo~

ing principal duties as reco~mended by the WHC/G~F of 

1975 : -

1. To ereeare detailed instructior.s, in writin~, tor 

carrying cut each test and analysis. 

2. Tc release er reject •~ch batch ot starting raterial. 
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3. To releaee or reject •half-finished• products. if 

necessary. 

4. Tc release or reject packaqin~ ~nd :abellir.q mater

ials and the final containers in which druqs are to be 

placed. 

5. Tc releaee or reject each batch cf finished drug that 

is ready for distribution. 

6. To evaluate t~~ adequacy cf the cocditiona under whict 

stcrting materials. •half-finished• products. and fin

ished ~rug are stored. 

7. To evaluate the quality and stability of finished druq 

~nd. when necessary. of starting r-ateriala and • balf

finisbed• products. 

8. To establish expiry date• and shelf-life specificati

ons on the basis of stability teats related to stora~e 

cor.ditiona. 

9. Tc establish. and when necessary revise. ccntrol pro

cedures and specifications, ana 

10.To te responsible for the examination of returned druqs 

to determine whether such druqs should be released, 

reprocessed, or destroyed. Adequate reccrda of the dispc

aition cf such drugs should be ~aintained. 

Model for_Mediur-S~~Quality Ccntroi Lab~!~~!.l 

Such laboratory cculd te a model to any of ACDIMA deper.

dent corpaniee. 

The laboratory deals with so&6 1500 + 10\ full anblyses 

per year ar.d is equipped to provide almost all types of 

teats for drug identity and purity, assays for ccnter.t 

and atrenqth baaed en chemical, physic,l, instrumental, 

microbiological ane pharmacoloqical techniques, and var

ious performance teats for dosage forms. 

The laboratory has several separate compcnenta includ

ing a cher.ical unit, physical unit, instrumental unit, 

mjcrobiolo~ical unit(e.g.>inoeulation/incubation , 
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bioloqicel safety tests unit <e.n.)pyro~en testing , 

pharmaceqnosy <medicinal plants and natural products)unit, 
and special dosaqa-fora unit in so•e cases. In addition 

there •ust be special -ocre for cbro•atoqraphy, balan-

cas, also for distillation, washing, drying and include 

ovens, water baths, rotatory evaporators •.••• etc. 

Adequate cffices for the director or manager, staff, 

and for dccuser.tation, store for saEples, and for che•i

cals and glasevare should be available. 

There should be a library of reference boGks, manuals, 

and professional and scientific journals. The de~artment 

should be air-ccnditioned wit~ adjustable ra~e cf hu~id

ity. 

Prerises. 

A flocr area of about 6CC - eoo a
2 

is required. All 

laboratory roc~s should be supplied with running water 

and drainage, electrial po~er and gas. Cl~•atic ccr.ditions 

~ill determine the need for air-conditioning and teating 

£ysters. The su~ply of water should be of adequate press

ure for the use of vacuum aspirators, otherwise suitable 

vacuum ~u&~s shculd be installed. 

The building should te constructed of f ire-resistent 

material, connecting corridors should te determined net 

only by ~orking efficiency but also by safety considera

tions, particularly in areas where inflammable liquids or 

co~pre&sed gasgs are u,ed c~ stored. Items like inflamma-

ble eolvents or re~gentsshould be stored in specially 

cor.structe~ stores in acccrdance ~ith local fire regula

tior.e. 

Each unit sho~ld be ~rcvided with roc£s equipped vith 

it~ sp~cific requirements (e.g.) hocde~ benches in chemi

cal unit,electric~l outlets and vcltage-etacilizers in 

talance rcoma, physical and instrumental labor~tories, 

laminar airflow ~q~ipment in microbiological unit. Rocms 

or labcratoriea for chro~atographic determination ~ainly 
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for TLC should be ther•o&tctically controlled ~nd protec

ted fr~r draughts acd eirect aunliqht. All rooae should 

te Frc~ided ~ith storage cabinets for re&qents, qlassv&re, 

and sa•~lea, vall shelving and ~riting degks. 

Rabbits used for pyro~en tE£ting ehould be kept iL a 

roe• ~~~rt frca ether areas of the laboratory. Both the 

aniaal bo~se and the ani•al experiaentation roo~a should 

be theraostatically coctrclled ~ithin ! 2°c. In var•~r 

cliaatea, as in the case of the Arab World, the tea~erat

ure is ~eually aaintained ~ithin the range 23 - 2Scc. 

Technical facilities are required for •icrotioloq~cal 

unit. Such a unit shculd ~c eesiqned and constructed of 

such •Lterials that the hiqhest standards of cleanliness 

and sanitation can be ~ai~tained and freedo• of dust, in

sects and verain is ensured. 

Adequate precautions should te taken to avcid contari

nation of the drainage ayster. with danqerous effluents an~ 

~lao to avoid airborne dissemination of pathogenic ~icro

bes and viruses. 

All laboratories and units should be clean and £ani

tary at all times. 

-Animal Quartere 

Quarters for animal• should be designed in ~ manner 

and constructed cf materials that perait mair.tenance in 

& clean and sanitary condition free from ineects and ver

min. Facilitie• for animal care should include isolation 

units for q~arantine of incoming animals and v~rmin-free 

focd etoraqe. Provisions should be &«de for ani•al inccu

lation rooms which •hall be separate fror. the poet-mcrte• 

roe~•-

There should be a provision for the dieinf ectior. of 

cages, if possible by steam, and ~r incin•rator for dis

posing of wAste and of dead animals. 
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Aniaal Care 

Aniaala used for teat ~urpoP•should abov no Eiqna 

of ccr.sunicable disease, and s~~ll be a~equately housed 

at all ti•es. They auat be ~rovided ~ith a well balanced 

diet, and te kept ~lean and saintary. 

Aniaala intecde~ for use in tests should ~e o~served 

daily durinq ~ q~arantine period cf net less than cne ~~3k. 

In •~&• instances it is deaira~le to caintain the aniaal 

rocas constantly at tbe cpti•~• ter~erature for tbe par

ticular s~eciea and teat, and it aay also be neceE&ary to 

&aintain pure atrainE of teat aniaala. 

It is desira~le to use specific pathogen-free (SPF) 

aniaals for testing cf certain bioloqical substances. 

Aniaals or aniaal carcasses sho~ld not be remcved 

from the ea~a~liah•ent if capable of transaitting disease. 

Ani•~ls that die frc• infection should be destroyed, pre

feratly in an incinerator. 

_!!!f-ff~~~npC!f!!°: 

The staffinq cc~pleaent co~Friae• abo~t 35 perscns 

includinq the director of the ~·~~rtment, 6 - 8 analysts, 

lo - 12 la~oratory techniciane, 5 - 6 au~pcrting and houae

lceeping staff, or;e storekEe~E-r, one librarian, one tilin

qual typist, one aratic typist, one dccumentation assis

tant, one eecetary/clerk and t~o •essengers. 

It is the reco~&endation of WHO!GMP of 1975 that those 

who are res~onsible for supervising the manufacture ~nd 

quality control of drug~ shculd possess the qualifications 

of scientific education and ~ractical e~perienc•. Their 

education should include the study cf an ap~ropriate cc~

bination of :-

1. Pharmaceutical che~istry, analytical che&istry,bioc~e~

istry .•.• etc. 

2. Chemical engineering 

3. Microbiology 
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4. Pbar•acology and toxicology 

5. Pbaraaceutical sciences and tEcbnology. 

6. Physiology and histology. 

7. Other related sciencee. 

They should also have the adequat• Fractical experi

ence in the quality control of drugs. In crder to gain such 

exp~rience, a preparator} period ~ey be req~ired, during 

which they should excercise their duties under prcfessio

nal guidance. Their scientific education and Fractic&l 

experience should be such as to enable the• to excercise 

indepeneect professio~al judqe•ent, based en the a~plica

tion of scientiiic principles and understanding of the prac

tic&l prohle•~ 6ncountered in the quality c~ntrol of drugs. 

They should Fref erably not have any intereets octside 

the sanufacturer's organiz&tion that :-

1. Prevent or restrict their devoting the necessary tiae 

to their assigned responsibilities. 

2. May be consideree to entail a conflict of financial 

interest. 

3. The) should be given full a&thority and the facilities 

necessary to carryout th~ir duties effectively. 

All persen~el should be motivated towards the establisb

••nt and •~intenance of high-quality star.dard. 

The director of the laboratcry •hould be a pharm~cy 

graduat• preferably with graduate advanced studies in 

pharmace~tical analysis or related subjects. An&lysts 

are ~referably to be also pharmacy graduates specialized 

in analytical cheristry an~ instrumentatio&, ptysical phar

macy, bioche&istry, microtioloqy a~d Fharm~cciogy, as apFro

pr iate to their assigned responsibilities. 

However, in mar.y laborato~ies, pharmLc~loqical test-

ing is restricted to routine tests for p)roger.s a~d acute 

tox1city which wculd r:c·t be re~arding to a graduate phar

macologist. A degree in biolo~ical sciences might be appro

priate for an analyst with respo~wibility for both •icro

biology •nd ~harwacolo9y. 
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In selectin~ perecnnel for the tiolo~ical units of 

the labcratory, it •ust be r~cognized that quantitative 

aspects are cf fundaaental ia~ortance. An appreciatioc of 

aathe•atical and statistical principles is essential. 

Treined technicians are desirable, otherwise provi

sion ~ust be rade for in-service training in the labora

tory. 

Profe&sional hiqt ethical standarda are sandatory 

for the director of the lat~ratory and the analysts. 

!guiprert: 

The general laboratory equipsent~ together with item& 

required in the che•ical and physical units are listed. 

Ma;or itere of eqGip•ent requiJl!d for the instruaen

tal laboratory and for testing of dcsaqe forms. as well 

as the equip•ent required for •icrotioloqical and pharma

cological units are also listed. 

Water de•ineralizers and distillation stills are 

alvaya r,eeded. 
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LIST OF EQCIP~ENT,_IN~T~UMENT~ AND APPA~ATGS. 

Ne. General 

1 Microtalance 

3 Analytical b~lance 

3 Latoratory balance 

1 Refriqerator (vitb freezer cc~partaent) 

1 Water distillation still 

1 Water deionizing e~uip•ent 

1 Dryinq oven 

l Vacuua even 

1 Oil vacuua ~u·~ 

10 Water vacuua ~urp 

1 Muff le furnace 

6 F.eatinq plates with maqnetic stirrers 

3 Mechanical stirrers 

3 Vacuum rotary evapcr4tor 

10 trying piston 

6 Water bath (electrical) 

3 Auto&atic titrimeter 

1 Kjeldahl app~ratus and &icro 

1 Mechanical shaker with adjustable rate of 

shakinq 

1 Centrifuqe (tatle r.cdel> 

1 Electric ~elting ~cint apparatus 

l Electric freezing ~oint apparatus 

1 Equiprent for TLC including 

-sprea.der 

-spotting equipment 

-developing chambers 

-~praying tottles 

-UV viewing lam~• 

-denaiton:eter 

l Equipment for paper chro~atography 

Price ---
1500 

500 

300 

1500 

300Q 

10000 

500 

1000 

.300 

200 

2500 

1000 

300 

2000 

100 

1000 

1000 

200 

200 

1000 

100 

100 

20000 

500 

us $ 
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No. Gener el Price t!S s ----- ----
6 Colu•ns for chrcn:atoqraphy 100 

1 Ultrasor:ic cleaner 500 

l Vortex •ixers 500 

5 Heatinq ~ant:es for flasks 1000 

6 Variable tranaforaera 500 

1 Micror.eter calipers 250 

1 Glove tox 100 

1 Sieves vi th shaker (set) 700 

1 Microscoi:e 500 

3 Blender 500 

12 Apparatua/forliait teat for arsecic 

(B.P. & U.S.P.) 150 

1 Platinum crucible and dish 1500 

3 Vibrcepatula 20C 
Total: ss400-----
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Ne. Majo~ Price US S 

1 IR spEctropbotoseter(P.ecordinq, qratinq, 

anti acessoriea) 3000~ 

1 U~/visible recordinq spectrop~otcmeLer, 

1 

coEp~ter contrclled 

U\"/visible apectrc-plotoaeter 

1 Visible spectrophoto•eter 

(spectronic type) 

1 

1 

1 

i 

l 

1 

Gas chro~aeoqraph 

HPLC chroaatoqraph 

Polarimeter <manual) 

Phctcelectric polarimeter 

Refrc.ctometer 

p H-aeter with e lee trodes 

1 Anionic and cationic selective 

electrodes (set) 

1 

l 

1 

6 

3 

l 

1 
. ... 
l 

1 

l 

1 

l 

l 

1 

l 

Disintegration test equipmer.t 

Dissolution teat equipaent 

Karl-Fisher titrator 

Azeotropic distillation set 

Ox)qer. flask coabustion app~ratua 

f!ydron:eter 

Viscc:-m•ter 

Jee machine 

Solvent recov~ry apparatus 

Atomic A~aorption spactrophotoreter 

Flame photoMeter 

Oa1Pometer 

Fluorcaeter (filter) 

Harcineaa tester 

Det.umidifi.er 

El•ctro~hor••i• appbratua 

Friatilit> tester 

300(:0 

5000 

1000 

6000 

H·OOO 

300 

500 

150 

1000 

2000 

20(;0 

200G 

1000 

500 

1500 

200 

500 

:: '.l 0 

250 

7000 

2000 

5000 

1000 

1000 

500 

50CO 

500 

Tota1:1164CO 
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kicrobi~~SY Urit 

No 

l Autoclave 

l Bacteriolo~ical •icroacope 

2 Incubatcr 

l Centrifuge with refrigeration 

l Me•brane filter asse•bly fer sterility 

tel!ts 

.1 Colony co~nter with r.agnifier 

l La .. inar flow bench 

l Hot-air sterilizer 

Price· 

1000 

1000 

30CO 

1000( 

700 

200 

40C-0 

500 

l Spectrorhctor-eter, visible (simple mo~el)lOOO 

l Ne~helo•eter and turbidimeter 

l Refrigerator 

l Ceep freezer 

l Large-plate. •icrobiological assay 

~quipment, including zone reader and 

recorder 

l pH-meter with electrode£ 

3 Blender 

5 Zone mAgnjfier for petri dishes 

l Zone ~rojector for large platea 

l Cleaning machines for glassware, 

esp•cially one/fo~leaning pipe~tes 

800 

2000 

~'>00 

5000 

1000 

500 

100 

50 0 

20C 

2 Water bath (thermostatically controlled)lOOO 

1 Mechanical shaker with adjustable rate cf 

shaking 

6 Anierot:ic jar 

300 

300 

Total: 35100 

us $ 
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Pbarmaco:o9y Unit 

No 

l Isolated crqan bath 

1 Polyqraph 

l Artificial respiratory pu&p 

(large anc saall animals) 

Price 

800 

5000 

600 

l Physioqraph with strain guage trans~~cer 10000 

3 Mercury aanometers Clarqe and small) 100 

l Operation table {large animals~ 4000 

1 Op~ration table (small animals) 1000 

1 Slow infusion pumr: 6CO 

1 Electric balar.ce 1000 

l Centrifuqe-s~all bench 1000 

1 Mechanical shaker with adjustable rate of 

sha.kinq 

1 Photoelectric colorimeter 

l Hot air oven 

1 Incubator 

l TempErature recordinq apparatus for pyroger. 

testing for rabbits 

1 Hicrosccpe 

3 Stop watch 

3 Ana&sttetic tox&s for cat9 and rabtits 

1 Small &nimal weig~ing cages 

1 Balance 

l Refrigeratcr 

l G.uillotine 

Syringes 

Folyethylene tubes 

:? 00 

1000 

10 

1500 

3000 

!:OC 

200 

300 

100 

100 

2000 

100 

100 

100 
Total: 34401>-
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Ph~acoqr.osy Unit 

Medicinal Plants and Natural Prod~cts 

No Price us $ --
l Balance 100 

l Hammer rr..ill with sieving 

arrangmer. ts 3000 

3 Percolator (glass) 400 

3 Percclatar (Stainless steel) 1500 

1 Circ1!lation y:umJ:' 300 

1 Vacuuir. pl.·my: 30C 

1 p ff-meter with electrcdes 1000 

l Centrifuge table model 1000 

6 Continuous extraction apy:aratus 

(Soxhlet apy:aratus) 2000 

1 Vacuutt. cv.:n 1000 

1 Muffloe furnace 2500 

1 Microscope 500 

1 Nuclee.r rragr.etic rescnance (NMR) 40000 

53600 

Total price for all •Guip~er.t, instruffients and ay:~aratus:-

55400 

116400 

35100 

34400 

53600 -----
Total : 294900 LS $ 
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Visit to Gulf Pharmaceutical InduatriEE •JULPHAR• 

The visit was completed on Saturday 27th and Sun

day 2Pth, October 1984. The Comp~ny is one cf ACDIMA dep

endent comp~nies havinq a madium aizedquality cor.trol de

pLrtmeht. It can be t&ken as & qcod representative •odel 

example. 

Staff met:-

l. Cr.Saad F. IChayc.t 

2. Dr.Moetafa Hassanein 

3. Dr.Maqdy Salilma 

4. Dr.Fayez Haroor. 

5. Dr. o. Lara sen 

6. Dr.S. Black 

7. Dr.Mias Wa~diah 

Mar.&qinq director 

Q~ality control manaq6r 

Deputy production manaqet 

Store and quarantine officer 

Dev&lopmEnt mAnaqer 

iechnjcal directer 

Packaqing rar.aqer 

The factory is located in Ras Al-khaimah on ~ fairly 

larqe ar~a and consists of ~ main buildings. ThEy are:-

I A. Administration office vhich includes man~giqg direccor, 

marketinq, financial, public relations •••. etc(lat flocr) 

B. The 2nd flocr includes tte ~ain lib~ary · and modern 

laboratories for quality ccr.trol. They are 

l •. Ctemical latoratory 

2. Physical laboratory 

3. Microticlogical laboratory 

4. Instrumental laboratory 

5. Chro~atoqraphy laboratory <TLC & HPLC) 

6. Balance teem 

7. Stcre for already analyzed raw ~ateriale, final ptar

maceutical pr~p~rations ar.d r~ferenca eam~l••· 

Th~ other winq of the 2nd floor includes labcratories 

for development of the different do&aqe form1. 

II. It inc!ud~s production, packaqing, qcarantin• and etore. 
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Everyone was very helpful and supplied all the necessary 

. information. There is real harr.cny ane co-crdinatior. 

between depart•ents fror one side and top adainiatration 

from other aide 

Cbaervationa 

1. Peraonn£1 

These responsible f~r supervising 

the ~~nufacture and qu£lity control, and also for develop

aer.t poeaessthe qu~lificatione of scientific ed~cetion 

and pr~ctical experienca (pharmacists, chemists, che&ical 

er.gineera, techniciar.E •••••••• etc). Ther~ is an adequate 

~uaber of trainee ~rofeasionals, also an adeq~ate number 

of technically trained peraonn&l available to carry out 

the ~anufacturing and quality control operations in accGr

dance with established procedures and apecificatior.s. Every 

aanaqer is qiven full authority and the facilities nece•s

ar~ to cary out bis duties effectively. 

2. Premises 

Pre•ises are suitatle regardinq to:-

a- C ~p~tibility cf other manufacturinq operations that 

~ay be carried cut in the sa~e or adjacent premises. 

b- Buildinqe are desiqned and constructed to prevent the 

entry of animals and insects and permit easy cleaning or 

disinfection. 

C- Liqhtinq and air conditioni~q are satisfactory and 

controlled in ord~r to ~void any adverse effect d~ring 

the process of ~anufacture and storage, also to assure 

the accuracy/ar.dfunctioning of laboratery instru&ents. 

d- Working •paces are adequate ~inimizinq the risk of con

fusion betwecr. different drugs or their co"~onents, the 

ri1k of the pos1ibility Gf cro•s-contamination by other 

drugs or •ubstances, omission cf any manufacturinq er 

control step. 
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e- Stcrage area• have adequate rp~ce, •uitable lighting, 

and equipFed to a~lo~ dry, clean and crderly placerent 

of •tored r.aterial• and produce• under controll•~ t••
perature and bu~idity. They are provided with •odern shel

ve• and electrical doer•. 

f- Quarantine i• •uitably ••F•rated fro• the •tore. 

3. Equips.eat 

Manufacturing •quiprent i• nev, ultra aodern, de•

igned, placed and suitably saintained for their intended u•e. 

4. Sanitation 

Manufacturing ~reaiee• are aaintained in accordance 

with tbe sanitary standard•. There/i•enougb peraonnel •••

igned to and re•pon•ible for cleaning cperatio~•-

Eating, ••eking and ~nhYCJfnic practic•• are •trictly 

prohibited and net peraitted by all aean• in •anufac~ur

ing area•. 

Well-ventilated toilet facilitiea, al•o faciliti•• 

for band waahing end roo•• for changing clothes are avail

able near working areas for u•e of aanufacturing personnel. 

5. _!!!rting ~!!•l• 

Record• of the atarting Eateriala concerning the 

•uppliea, date cf receipt, d«t• of anely•i•, date of 

rel•••• ty the qcality ccntrol depertaent are followed • 

. 
Operation• are r.arried out under the supervision 

of qualified prof•••ional•. Content• of ve••el• and con

tainer• u•ed in the E&nufacturo and atorage between aenu

f acturi ng •t•9•• are identified ty clear label•. 

Docu~•~t• relating to ••n~facturing pro~edur•• con

tain ~11 the n~c•••ary infor•ation• including the detailed 

in•truction• and ~recautiona to be take~ in Danufacture 
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and atorage, alao the deacription of all neceaaary qual

ity control teats and analyaia to be carried out during 

each stage of aanufacture. 

Batch aanuf acturinq records provide a coaplete account 

of the aanufacturing hiatory of each batch and ahov all 

the necessary infor•ationa. 

7. Labelling a!d Pactaqin9. 

A •odern ay•t•• of labelling and packaqinq is obaer

ved. All the labelling and packaginq aateriala, including 

leaflets are atored and handled in order to ensure that 

labe~ ~ packaginq aaterial• and leaf l•t• relating to the 

different product• do not becoae interaixed. 

8. The gualit~~!_!l.!!~· 

The quality control departaent is supervised by a 

suitably qualified pharaaciet directly responsible to the 

•anaqeaent and independent of other departaenta. The depart

aent control• all etartinq aaterials, aonitors the quality 

aapecta of aanufacturing operations, and control• the quality 

and stability of tbe produ~ed doaage for••· 

The departaent take• •••plea of starting aaterial• 

and finished products according to the eatabliabed proce

dures and aaintainsadequate analytical records concerninq 

the exaaination of all sample• taken. 

All laboratori•• are equipped vith ultra aodern equip

aent• and inatruaents neceasary for the analyais of all rav 

aateriala, finished druqa, stability testo •••••• etc. 

9. Self-in•_f!Cti~. 

In order to aaintain strict adherence to a!l aanu

f acturing procedures and Frv~cribed control•, the coapany 

applies th• ayste• of •elf-inspection through th4 quality 

control department. 

10. Distrib~tion Records. 

Adequate records of the dietributed finished bat

ch•• are maintained in order to facilitate prompt and com

plete recall of the batch if necessary. 
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11. Concluaion 

Fro a obaervation• during th••• tvo co&~lete days 

of viaiting the com~any, and diacuaaione vith all the 
. 

aena9era and ether profeeaional• and per•ocnel, and froE 
~xperience of what had been observed in international 

drug ccspeni•• in Veatern and Eaatern EuroF•• USA 
and others in A~ab Vorld, -·.- " JULPHAR" stands and 

is con•idered •• • modern drug co&pany in the reqioc. 

The quality control laboratcrie• of thi• co•pany 

can ~lay an i•p~rtant role •• a training Centr• for a li•~

ted nus.ber of t~o or three junior train•••· 

The ~c•Fany certainly adhere• to all the rules, 

appli•• and follow• the WBC/Good Fracticea in the Manu

facture and ~uality Contr~l of Drug• (GMP) of 1975. 

It ia ho~ed that this_cO•P8by 

would be encouraqee by all poeaibl• ••an• eapecially 

~• it i• establiahed in an ~r•a of the ~erld vher• the 

pharaaceuticel induatry did ~ot exiat before. At the •••• 

tiae, auch an infant coupery like •JULPHJR• vitb auct gooe 

Ferfcraance deaerv•• a great ~eal of edairation, en

cocr6ge~ent and congra~~!•tiona. 
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POSSIBILITY OF lSIHG PRC~UCTS FROM THE PETROCHEMICAL 

INDUSTRY AS RAW MATERIALS IN THE PHARMACEUTICAL IKCUSTRY 

IN THE MEMBER CCUKTRIES OF THE ARAa CCMPAKY FOR t~LG 

INDUSTRIES AND MEDICAL APPLIANCES (ACnIMA). 

INTRODUCTION: 

Petrocheaical indu•try i• ccn€idered to te one 

of the •o•t i•Fortant aodern indu•trie• and the ba•e for 

ineu•trial deYelop~ect. Thi• i• clear •• there i• a direct 

relation•hip bet•een thi• kind of ind~•try and tbe ether 

&ector• of national ec~noay. There are aany petroch6•ical 

product• ~••d in aqriculture auc~ •• fertilzera and in

••cticidea; in t•r.til•• ~nd ayLthetic fibers; in pla•tic, 

rubber, packa9ing an~ construction industry. Non~ of the 

Arab ccuntri•• where ACDIMA i• active i• u•ing any p~trc

cheaical products in their pharaaceutical industri••· 

Iapo!!a~~f Petroch••ical_~.!!!1 and ita Cha£.!~~!,!.stics 

Tb• Arab countries have reelized the i•p~rtance 

of the petrocheaical indu•try in developing other ind~•

triea and also their economy. Tbey ·•~arted since the la•t 

decade in planning and establishing a good nuaber of pet

roche•ica l project• which are considered aoa• cf the latges~ 

in the vcrld. The reason for tbeae important deci•ione 

are as followa:-

1. Hig~ reven~e£ of inveataent in the f.ield of ~etroche

~ical industry (e.g.) one kiloqra• cf crude cil ia sold 

at about 15 US centa, while one kilo~ra• of petrocbe

aicala i• •old at . about 50 to 135 US cents (price• of 

1984). Soae uudi•sreveal that the revenuea for the total 

capital in thi• induatry can re•ch easily up to 28\ (prie•• 

cf 19A4). 

2. To develop tbi• kind cf ind~•try tor the purpo•• of 

•~port, in addition to local con•u•~tio~, is to . 



45 

div•r•ify th• foreign co-•rce policy: of Aral: countri•• 

which produce oil in exc••• quantiti••· For exaapl•. 

V••tern Europe i• the aain aarket for th• Arab crude oil. 

but will not be th• aain aarket for petrocheaical• a• 

•o•t of Ve•t•rn European countri•• ••nufacture their own. 

Tb••• Arab countries have to look for other •llrk•t• in 

A•ia and Africa to ••11 the exc••• of their product•. 

Thi• diveraity in export policy and foreign co .. erc• i• 

very iaportant a• it will not •Ake the econoay of th••• 

Arab countri•• totally depeade~ on the V••t•rn European 

aarket for ••lling their crude. Th• econoay of the~e Arab 

countri•• and the reat of the region would cbus stand to 

benefit. 

3. The capaciti•• of Arab petrocbeaical project• are pre

••ntly exceeding the deaand• of Arab aarket to a great 

extent and very aoon. within a faw aontb•• only Saudi 

Arabia. a •••b•r country of ACDIMA. will becoae one of 

the World's leading exporters of petrocheaical product•. 

Tvo gleaaing induatrial citi••· one at th• Gulf port 

of Jubail will begin larqe-acale production in early 1985. 

and the other coaplex 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 expect• 

to have between 4 and 7\ of the world aarket of petro

cheaicale. Thia •hare may grow larger a• the Saudi• have 

an unbeatable advantage which i• that th•ir p•trocheaical• 

are aade fro• natural ga• that u••d ~o be flared a• a 

wa•t• product. Therefor•. th•Y may aake cheaical• for 

roughly 1/7 of th• coet of other rival• euch •• the 

United Stat•• or W.••tern Europe. 

4. A clear advantage in petrocheaical industri•• i• that 

each etage of production i• •a•ily characterized. although 

it i• difficult to apply a aethod which include• all petro

cheaical product•. However. it i• po•eibl• to cla~•ify 
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this industry into 3 iapcrtant cl•••••· 

a- Basic Prod~cts. 

b- Interaediate prodccts. 

c- Final products. 

Basic ~ro~ucta include clefines (etbyle&e. propy-

lene and butadiene), aroaatics(benzene. toluene and p-xylece) 

and Eetbanol. 

Tb• chain cf productior. vbich start• fro• tbe tasic 

products to the final products include ethylene, prop)lene 

as basic •aterial• in the pla•~ic induatry. the aroaatics 

in ayntbetic fiber•• the butadiene' in tbe rubber industry. 

and finally the •ethanol after converting it to foraalde

hyde in the resin industry. 

These processes in the petroche•ical industries lead 

directly to the increase cf value c.f crude oil. 

Develop!!!~ of Petroch•!ica!....,!ndus!_!!•s in the_Ar~h WO!!~ 

Petrccbemical industries atarted in the Arab World 

in the sixtiea vhen Egypt started ~roeuctic.n of aa:scnia. 

Tben Kuwait etarted establiabing a petrocheaical coa~lex 

in 1966. But the real petroche&ic~l indcstries started in 

the Arah ~orld since the a~d se~er.ties wh6n rome Arab couL

tri•• started Flanning and establishing 6 large r.umter of 

petroche&ical projects. 

The r.uaber of pro~ecta th&t already exiat. novaday•. 

or u~der construction in Arab ~orld including memter coun

tries of ACDIMA. for the production of ba•ic ~lefinic. aro

matics and methanol are 21 projects having a total produc

tion capacity ~~W{thouaand ton•> yearly devided aa foll-

ova:-

Ethyl en• 2670 tt.ouaand ton• 48\ 

Propylene 165 " " 3, 

Btatad iene 65 " " l' 

Methanol 2330 " " 41, 

Aro&atic• (ber.zene, toleune 400 " " 7, 

and s;.-xylene; 
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From the abcve data, it is clear th~t production of 

baaic petrocheric•l•/~nthe Arab ~orld is coccentrated en 

eth)lene and •ethanol which represent 89' of tot~l pro

d~ction capacity. Propylene, butadiene and arocatics repre

sent only 11\. Thi• shove that Arab projects did net give 

enough priority to baeic potroche&icals which are used 

aainly and en large scale in syrthetic fibers ir.dustries, 

rub~er ~nd plastic industriea, in additicn to pharaaceu

tical industries. 

The nuaber cf projects that already exist and those 

under construction in Arat ~orld including aeEter coun

tries of ACDIMA for the production of inter•ediate petro

che&ical• are 17 project• with total production capacity of 

1882 (thou&and tons> yearly and include the following 

interaediate petrocheEical• .-

Ethylene dichloride, vinyl chloride, ethylene glycol, 

for•aldehyde, •elaain, st)rene and di•~tf.yl triphthalate. 

The.prod~ction capacity for the interaediate petro

cheaicals Ce.q.) ethylene dichloride, vinyl chloride, 

ethylene glycol and styrene is about 93\ of the total 

production capacity for the inter•ediate petroche•icals 

a• seen from the following:-<*> 

Ethylene glycol 

Styrene 

Ethylene dichloride 

Vinyl chloride 

Other •aterial• 

550 (thousand tons> 29\ 

470 • • 25\ 

454 

287 

121 

• 
• 

• 

• 

• 
• 

24\ 

15\ 

7\ 

Th• nu•b•r of project• which e~i•t ~nd those under 

cocstruction in the Arat Korld including Ee .. ter countrie• 

of ACCIMl for the ~r~duction of final petroche•ical• are 

34 project• with total prod~ction capacity of 1785 (thous

and tone) yearly and include:-

•- Final petrochemical• used in plastic induetry ~hich 

re~resent• 87\ of total production capacity. 
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b- Final petrochesicals used in synthetic fibers which 

re~reaent 2' of total production capacity. 

c. Final petrocheaicals used in detergent industry ~hict 

represent 5' of total production capacity. 

d. Final petroche&icala used in paint industry which re~resbnt 

l\ of total productioc capacity. 

e. Final petroc~e&icala used in rubber industry ~hich repre

sent 5' of total production capbcity. 

The following ta~le shove the ~roduction of Ara~ ~orld 

including aeater cGuntriea Gf AC~IMA of petrocheaicala in 

1981 and the expe~ted productio~ in 1985, 1990 and 2000. 

The data were presented fros coapanies operating in the 

Arab ~orld and eleo from different Arab authcritie&. All 

agree on one aaeuaption that production tetween 1990 and 

~000 will be mer~ or less the aare. 
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Arab Petrocheaical Producti!!!_.!!_1981 &nd Expected 

Production In 19a5,1990 And 2000 - -----... 
Cin 1090 ton•> ------

Petrocheaical Product• 

-------
Ethylene (b} 

Propylene (b) 

Bu tad iene ( b) 

Methanol (b) 

p-xylene Cb) 

Tolueue (i) 

Ethylene dichloride (i) 

Vinyl chloride (i) 

Ethylene qlycol Ci) 

Foraaldebyde Ci) 

Melaaine Cf) 

Production 

1981 

185.6 

39 

n.a 

n.a 

n.a 

Diaetbyl terephthalate Ci) 

Polyethylene (L.den•ity)(f)l85.6 

Polyetbylene(H.deneity)(f} 

Polyvinyl chloride (f) 27 

Polypropylene Cf> 

Styrene Ci) 

Polyatyrene Cf) 

PolyurethaneCaoft aponge)(f) -

Toleune diiaocyanate(f) 

Polyeater reaina (f) 12 

polyethylene terepbtbalate(f) 

(polyeater fibers) 

Polycabroaaide(f}(Nylon 

Fiber•> 

Polyacrylonttril• (f) 

(acrylic F'ibera) 

Alkylberazene (f) 

Polyvinyl acetate ( f) 

Polybutadiene (f) 

Polyatyrene butadiene (f) 

n.a 

n.a 

8.3 

• 

Expected Production 

1985 

1343 

n.a 

n.a 

1650 

30 

4 

118 

190 

400-500 

16.5 

15 

1990 2000 

2600 2600 

165 165 

45 45 

2330 2330 

38 

5 

454 

283 

550 

38 

5 

454 

293 

550 

16.5 16.5 

25 25 

n.a 60 60 

753-830 1038 1043 

85-121 

173 

n.a 

37 

n.a 

14 

26.5 

4 

n.a 

14 

n.a 

n.a 

161 

257 

50 

470 

10 

14 

161 

260 

so 
470 

10 

14 

26.5 26.5 

4 4 

90 90 

14 14 

30 30 

60 60 
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(b) basic ~i) interaediate (f) Final Cn.a) not available 

Arab World includinq member countries of ACDIMA 

i) Source: 
Arab Industrial Development Orqanization, basic 

study subaitted to the 6th Conference of Indus

trial Development of Arab Countries, Damascus, 

October 20-25, 1984. 
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At the aa•e ti••• the ~revious study reveals the 

expected excess in the production of petrochemical products 

in the Arab Korld,and also projects under cocatruction 

in relatior. to basic and intermediate ~etrochericals. 

It is as follows•:-

Petrochemical Products 

Polyethylene CL.density) 

Ethylene dichloride 

Ethylene qlyccl 

Propylene 

Styr6ne 

Benzene cc6a6 > 

Xylene (mixture) 

Methanol 

Ett.ylene 

1985 

510 

118 

490 

72 

197 

1150 

305 

Thousand tons 

1990 

562 

454 

540 

99 

445 

90 

247 

2330 

305 

2000 

123 

454 

540 

99 

445 

90 

247 

2330 

365 
----------------------~---

@ Same previous source 
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Inorganic Chemicals Available in__!!'~E World, including 

~ter_:~~tries of~CCIMA, from_petr~~hemical operations. 

Chlorine, bro~ineJ sodium hypcchlorite, ammcnia, 

am~onium eulphate, caustic soda, potassium ealts, sulfur, 

sulfuric acid, hydrochloric acid, nitric acid, oleum 

(So 3and H2so4 >. 
Besides there are am•cnia operating projects in 

some countries namely Iraq, Jordan, Kuwait, Libya, Saudi 

Arabia, Syria and Cnited Arab Emirates. 

P.S. At the •am£ time urea and quanidine, two crganic 

ccEpo~nds are available in abundant quantities in 

the Arab World including merter countries of ACDIMA, 

from petrochemical operations. 



53 

~leaa facing fetrocheaical ind\!St!!!• in ,!~e A!,!,~ 

World including merter countries cf ACCIMA 

Most petroche&ical industries in the ~rab ~orld 

are etill in the early staqes either in planning, esta

blishment or prod~ction. Some of these projects are £till 

in the early etaqes of prod~ction. Many difficulties and 

problems are facinq this kind cf industry. SoEe of theE 

are d~ily problera and need quick action, and aoEe need 

basic or radical solutions. The moat important prohlema 

facing the petrochemical industries in the Ara~ ~orld, 

now&d~ye and in the near future are 8Ullll•~rized as fol lo~•: -

A- !!!!!!Ch !-nd Dev•!~~ 

Petrochemical industries are one of the few •odern 

soph1sticated industries in which its developrent depends 

to a larqe extent on scier.tif ic research and advar.ced 

development which aims to:-

(1) Reduce the ccst of production through 

a- Production of petrochericals from available cheap raw 

er atartinq materials. 

b- Use of ne~ catalysts in order to avoid or lea£er. any 

formation of undesirable by-products durinq production. 

c- Production of petrochemicals at low temperature ar.d 

pressure in order to save energy and coats. 

d- Completion of reactions in shorter time in crder to 

increase productior. capacity. 

e- Eataclish larger production unite in order to cut 

expenses. 

f- Apply advanced aatomation in production in Qrder to 

reduce labcr e~peneea. 

(2) Improve ~roducta qualities and ~anufacturing var

ious petrochemical products thrcugh reaction with 

additives. 

It is a fact that uptil now, this kind of re1earch 

and d•v•lo~wer.t i1 n~t available in the sector of 
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p•troch••ical industries in the Arab licrld includinq •••

ber countries of ACDIMA. They will certainly depend for 

qood many years to coae on A•erican. European and Japanese 

advanced technoloqy. 

B- ~ality of labor production 

The Arab liorld, in general. suffers frok a scar-

city of skilled labor capsble to cperate the huqe pEtro

cheEical coEplexee. Quality of work•anebip needa to te 

iaproved. The aoet i•pcrtant result of this could be the pro

duction of substandard products which liait cca~etition 

with other foreiqn product•. Recruitin~ expatriate labor, 

personnel, technicians or experts will increase the ccst 

of production. 

c- Pollution 

There is always a strong fear that petrocherical 

industries can cause environaental pcllution especially 

if they are in urban areas or pcpulated areas. 

D- Maint•nance -----
Maintenance for suet coE~licated equipment as the 

case of petroche•ical e~uipment needs hiqhly skilled experts 

and the continuous availability of the neceasary spare 

parts as well. Tbese are two serious protleEE usually 

facinq developinq countries in the case of Arab Korld. 

E- Market fapacitI 

The mLrket capacity of the Arab ~orld i• very 

limited to ccnsum• all their production of the p•troche

aical industries. Thay suat be marketed in the interna

tional mLrkets such as Africa and Asia on a co&petitive 

ba•i•. 
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Petrocberical Product• Av_&ilable i11 Larg! Qua!!.!E!.!!.. 

in the_Arab World includini_!!!•ber ccu~trie~ of ACDIMA 

A. Methanol 

The uses of methanol for exaRpla tc produce:

!- Acetic Acid 

2- PetroFroteins to a les•er .. xtent 

3- Gasoline sutstitute 

This •hould cau•• a •iqnificant incre&•e in its 

ccn•uaption. The pos•ibility of prcducing larqe quantities 

of methanol at low c~•t in Arab producing cil ccuntries 

is through natural gas. This certainly vill cause •ajor 

changes in the volu~e of trade to~ards con•u•ing areas. 

It is es~i•ated that future ex~ected production in the 

Ar~b ~orld will reach 2330 (thousand toes) fro• 1990 

untill the end cf t~ia century. Thia !iqcre aay beco~e 

greater if policies to r.ubstitute &ethanol for motor fuels 

are implemented £ocner than expected. With the large a .. ount 

of methanol available in the Arab World. it may be prefer

a~le to diversify outlets rather than to limit th4• to 

the export of methanol only. Furtheracre, during the next 

decade, different uses and local de~and for methanol shotld 

certainly emerge, thus bringinq about different industrial 

production. One cf these industrial productior.s will be in 

the field ct fine pharmaceutical che~icals. 

1- Acetic Acid. 

Production of acetic acid ~ill be ~•inly geared 

towards satisfying the regionLl demand. It plays a very 

im~ortant role in synthesis ot analqesic• mainly acetyl 

salicylic acid. 

"SCP" 

Y.cst econo~ic evaluations show that, until now, 

it is mere economically fe&sible ta import soya beans and 
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even fish aeal tha~ to set up a •scF• plant. 

However, in case of a local aarket for the prctein

short Arab countries, ~his vculd represent considerable 

foreign currency savings. 

The prodcction of hydroqen-based £inqle cell pro

teins, although this indus~ry is still in its infancy, 

is ccnsidered cc& of the ccst proaising routes for achie

ving these aias. Until now, they have been confined to 

u••• eucb aa ailk substitutes in Europe, also in live

stoct industries in •~ny ccuntriee. 

The feasibility of eatabliebing an indigenoca syn

thetic protein industry is at present actively studied 

in the Arab Korld ea has been seen from variocs OFEC Syn

thetic Frotein Expert Group •eeting~ held since the tegin

inq of this decade. 

An Arab -based •scp• plant fro~ .. ethane! industry. 

and sponsored ty ACCIMA cculd be co•F•titive ~ith plants 

located in industrialized develoµed countries due to the 

availability of methanol at cheaper prices in the Arat 

World. 

B. Formald!!,l~.!. 

Formaldehyde is the most ccE~only produced and con

sumed retbanol derivative. Its develop~ent is close~y conn

ected with the building industry, in addition it bas a 

wide use in pbar~aceutical industries. 
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Possible Routes for Production of Phar.aceutical Chemicals 
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A Pharmaceutical Chesicals 

Name 

Benzene -----
Solvent 

Aniline 

PAS 

Reaorcinol 

Picric acid 

Dapsone 

Phenol 

Salicylic acid 

Ester of hydroxy-

benzoic acid 

DDT 

Aniline (from Benzene) ----
Acetar.ilid 

Sulfani:amide. 

Sulf acetamide 

Sulf aguanidine 

Sulfar.ethazine 

!!EPl.!.!!'~ 
Acetone 

Phenol 

Salicylic acid 

Uses 

treatment of tuberculosis 

antifunqal, antibacterial 

treatment of burns 

leprosy 

disinfectant, pharmaceutical 

necessity 

antiseptic, keratolytic 

s:;reaervative 

pediculicidea 

analgesic, antipyretic 

antimicrobial 

antimicrotial 

treatm6nt of intestinal infectior.s 

antimicrotial 

solvent 

17. Sodium aalicylate anti-rheur.atic 

18. Methyl or Ethyl salicylate local analgesic 

19. Salicylamide ar.alqesic, antipyretic 

20. Paracetamol ar.algesic, antipyretic 



Ethylen! 

21 • Anesthetic 

22. Piperazine 

23. Nicotinic acid 

24. Nicotina&ide 

25. Nikethall!ide 
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anthelaintic 

vitamtin 

respiratory sti•~lant 

26. B-phenylethyl alcohol antibacterial aqent in ophthal

•ic solutions, perfuaery 

27. 

29. 

2S. 

30. 

31 . 

32. 

33. 

34. 

35. 

36. 

Toleune ----
Benzoic acid 

Tolbutamide 

!!!~~.f~_.!lcohol 

Solvent 

Acetic acid 

Formaldehyde 

antiseptic, preservative 

oral hypoglyceEic 

pharmaceutical necessity, sclvent 

pharmaceutical necessity, solvent 

Acetic acid (fro~ methanol) 

Cellulose 

Perfumes 

Glycine 

Chloroform 

Acetanilid 

Aspirin 

acetate enteric coat;~g material, packaging 

amino acid 

anesthetic 

analqesic, antip~retic 

analqesic, antipyretic 

Formaldehyde (fro~ "ethanol) 

37. Formalin disinfectant, decdcrant 

38. Urotropine, Hexamine urinary tract anti-infective 

Sty!~ 

39. Chlorampheniccl wide spectrum antibiotic 

-------------------

Polyvinyl-=.!!_!~~-=!~£: plaatic bottles and sacs for 

dripping parenetralsolutions 

and their tubes. 

J?Olye_!.hyle~ (high_~_!Esity) Disposable injections 

• 
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CCKCLUSION 

As was shown. 39 bulk synthetic pharmaceutical che~i

cals can te aasily synthesized in the Ara~ ~or~ includ

ing ACCIMA •eater countries. All starting materials of 

all these compounds are cor•ercially available as petro

cheEical products. They are prod~ced in abundant quanti

ties, and therefore they c~n be purctased at cheap pri

ces. These 39 compound& cover a wide range of medical 

and pharmaceutical uses. also sore can be used as solvents. 

pharmaceutical necessity. reagents and in perfumery · 

industry 

Besides. as was ~entioned tefore. urea and ~uanidine 

are also available in abund&nt quantities. 

Twc petrochemical products used as starting materials 

for the manufacture cf some medical appliances are ~en

tioned. They are available in the Arab Korld. 

At the same time. the following are available inorganic 

petrochemical products. in the Arab ~crld and cf pharma

cautical interest. 

l- Chlorine 

2- Bromine 

3- Sodium hypochlorite 

4- Sodium hydroxide 

5- Potassium salt 

6- Sulfuric acid. 

7- Hydrochloric acid 

8- Nitric acid 

9- Oleum 

10- Amr.onia 

11- Sodium chloride 

Ethyl alcchol and qlycerol were not mentioned because 

ethyl alcohol is produced fro~ 1ug&r cane industries and 

glycerol frow. 1oap industries. These two indu1tries are 

available in the Arab World and produce enouqh quantiti•• 

of these two cor.~ound1. 
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1-"r. Samer S.Fahd, B.Sc. Ch. 
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Zerka. Jordan. 

2 Mr. Ibrahia K. Kakiah, Chemical Enqineer 

Actinq Chief of Industrial Directorate 

Ministry of •rade and Industry 

Amsan, Jordan. 

3 Dr. !brahim Badran, Ph.D. 

Cirecto1 of Energy 

Ministry of Trade and Industr~ 

Amman, Jordan. 

B UNITED ARAB EMIRATES 

l Mr. A.N. Al-Sweidi, Director Project 

Abu Dhati National eil Company 

P.O. Box 898 Abu Dhabi, U.A.E. 

C LIBY~ 

1 Dr. hhmed Mouzuqhi, Ph.D. 

Director of Joint Venture Cepartment 

National Oil Ccrp~ration 

P.O. Box 2655 

Tripoli-Libya. 
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~~nager Engineering Research 
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