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Pharmacy has its primary object the servlce which it can render 

to the publlc in safeguarding the handling, compounding and dispensing 

of pharmaceutical preparations. It 1s not a simple matter to accom- 

plish this Objective. In retail pharmacy each prescription is dealt 

with indlvldually by the pharmacist and, therefore, the exercise of the 

necessary precautions 1s considered to be relatively easy. Furthermore 

in extemporanous prescriptlon work the quantity prepared is usually 

very small and ln countries where the pharmacy laws are adequate and 

properly enforced the work 1 s  all done by the pharmacist himself or 

under hls immediate supervision, and the product is then dispensed to 

the particular patient for whom the prescription was written. It may 

be pointed out that the preparation will be consumed by the patient In 

a relatively short time. 

Large scale pharmaceutlcal production on the other hand presents 

many problems which are not associated mth prescriptlon work, as the 

manufactured product may receive wide distribution and generally it will 

not be consumed in a short time. For thls reason control methods become 

mandatory In order to insure the reliability, the safety and integrity of 

the finished product. 

In order to have a perfect quality control for any pharmaceutlcal 

preparation three factors are involved: preparation, stabilization, and 

standardization. The relative importance of each factor depends mostly 

upon the nature and use of the preparation. 

I DEFINITIONS 

The study of natxonal regulations pertaining to pharmaceutlcal 

preparations xn the different countrles reveals that a variety of terms 

are used to designate pharmaceutical preparations and that identical 

terms may have a different meaning in dxfferent countries or under 

different conditions. 

In 1957 the World Health Organlzatlon appointed an international 

group of experts to study Bhe methods used for the examination of 

pharmaceutlcal preparations In different countrles and to study 



EM/sEM. QUAL. CTR . PHPRM/~J 
page 2 

principles whlch could be of help to natlonal health departments and 

other authorltles dealma wlth tkls problem. The group noted that 

the term "drugw and "pharmaceutlcal preparatlon" are often used 

synonymously. They su;;gested the following deflnitlon whlch 1s broad 

enough to Include the different types of pharmaceutical preparatlon 

and pharmaceutlcal speclalt~. 

1. A drug (or pharmaceutlczl preparatlon) 1s any substance or 

mlxture of substances manufactured, sold, offerec for sale 

or represented for use In: 

a. the dlagnosls, treatmen-L, ml-,lgatlon or prevention 

of dlsease, abnormal physical state or the symptoms 

thereof In  man or anlmal; 

b. restoring, correcting, or modifying organlc functions 

In man or animal. 

2. A pharmaceutlcsll specialty 1s a slvple or compound drug 

ready for use and placed on the market under a special 

name or In  a characterlstlc form. 

I1 F'EVD%l OF THE GENERAL SITUATIONS REGARDING QUAUTY CONTROL 
REGULATIONS 

It has been estimated that \:ell over one hundred new drugs are 

placedcslthe market each year This large number of new substances 

presents a certaln hazard to publ~c health, especially as a relatively 

short time may now elapse between the production of a new substance 

and ~ t s  use in therapeutics. 

The tragedy of thal~coc~lde, the birth of deforme? babiee to 

thousands of women who have taken thls tranqullllzer, has inevitably 

shaken confidence in present measures to control new pharmaceutical 

preparatlons an< led to the de~and that they be tightened up to prevent 

anything sfmilar in the future 

The legal provlslons In respect to the conzrol of pharmaceutlcal 

preparatlons vary enormously from country to country. Thus the control 

of pharmaceutical preparations presents e picture of considerable confusion. 



Thls state of affairs will be confirmed by reports presented at this 

Seminar by the varlous representatlvesofthe countries of the Eastern 

Mediterranean Region. It mlght be mentioned here that the regulations 

concerned with the control of pharmaceutical preparations in several 

countries were renewed In a comparative studjr of health leglslatlon 

entltled "Distrlbutlon of and. Trade in Pharmaceutl cal F'reparations" 

vrhlch was published In the International Digest of Health Legislation (1) 

111 THE CONTROL FUNCTIONS 

The examination of pharmaceutical preparations 1s a very dlfflcult 

problem involving precise kohledge of many thousands of compounds. 

This large number of substances makes it almost lmposslble for any 

organlzatxon to be familiar wlth the whole subject. 

Imported pharmaceuticals present a particularly difficult problem 

for government control laboratories because of the lack of knowledge 

of the manufacturing and analytical control procedures employed by the 

producers and of the control standards lald dorm in the country of 

manufacture. This is complicated further by the great number of 

pharmaceutical preparations and specialties available on the market. 

For example, in Lebanon it 1s estimated. that there are about 20,WO 

products on sale and if only two batches of each product are imported 

every year it would then be necessary to run 40,OQO analytical procedures 

some of which are falrly complicated if not Ampossible to perform because 

of the complex nature of the product. 

Therefore, whatever might be done to secure quallty control in 

offlclal laboratories, ~t 1s not posslble to submlt all batches 

manufactured or imported TO such control. Consequently, manufacturers 

must themselves carry out adequate quality control of all batches for 

sale to the public and to hospitals, and of all samples delivered to 

physiclzns. It 1s generally a,g?eec that pharmaceutical manufacturers 

(1) International Dlgest of Health Legislation 2, No.3, 1962. 
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must take the  maln r e s p o n s l b i l l t y  f o r  t h e  q u a l l t y  of the  preparat ions 

they produce s lnce  they a r e  I n  t h e  bes t  pos i t lon  t o  dc so.  Thls Subject 

r q l l l  be d e a l t  wlth by Professor Beckett 

It is a l s o  accepted t h e t  labora tory  ana lys i s  and o the r  forms of 

control  by governmentsar t h e i r  recog~uzeli  a:,encles a re  a l s o  necessary 

t o  revea l  any mlstakes t h a t  n lght  have occurred and a s  an addi t ional  

safeguard m p r e v e n t ~ n y  unsa t i s fac to ry  o r  dangerous products from 

reaching the  consumer. The government con t ro l  laboratories w l l l  be 

rnalnly concerned with t h e  con t ro l  of t h e  f ~ n i s h e d  packaged. product 

which is put  i n t o  c l rcu la t lon  a s  well  a s  t h e  pzckaglnq material. 

To sum up ~t can be s a l d  r h a t  t h e  most Important f a c t o r s  I n  

consistent production of satisfactory preparatlons are: 

a a zood system of con t ro l  by t h e  manufacturer, ~mplylng 

rationally organized anC systematic procedures with s t r i c t  r u l e s  m 

force  a t  a l l  times and b. t h e  employment of adequately t r a lned  and 

experienced q u a l i t y  control  supervisors, who a r e  consclentlous and a l e r t ,  

a s  well a s  thoroughly farnll lar  wlth manufactuTing procedures and aware 

of t h e  dangers Involved ~ r i  mlstakes. No government o r  ex te rna l  

laboratory can exerc lse  such c lose  control  over pharmaceutlcal 

preparatlons a s  the  manufacturer. 

IV RESPONSIBILITY OF THE -il' 

The respons ib l l l ty  of t h e  government l l e s  I n  t h e  establishment of 

a na t lona l  Control Authority which w ~ l l  govern the  q u a l l t y  control  of 

pharmaceutlcal p r e p a r e t ~ o n s .  It IS suggested t h a t  such an agency f o r  

qua l l ty  con t ro l  could be a pa r t  of a mlnlstry o r  department of hea l th  

organlzec? a s  separa te  d lv l s lon  and headed by an o f f i c e r  d i r e c t l y  

responsible t o  the  mmlnlster, o r  t h e  depszy mlnls%er (director genera l ) ,  

o r  chlef  of t h e  department 

The drugs control  dzvlslon should be d l v ~ d e d  In to  th ree  branches: 

Admlnlstratlve and executive branch; inspection services, and 

Laboratory services  



1. Aclmmlstrative q d  executive branch 

The func t~ons  of t h l s  branch has been s ta ted  t o  be as  follows. "to d ra f t  

legislation or regulations, draw up control procedures, keep records of manufac- 

tu rers  and of analysis and inspection work, and issue licences t o  manufacturers 

( local  and fore1gn)for the marketing of preparatlons. It would a l so  be res- 

ponslble f o r  malntalning s t a t l s t l c s  on t h l s  work, and would provide off ice  

management services, keep financial records, and a s s l s t  In  budget work. The 

administrative branch must be able t o  obtain legal  aavlce or have people m t h  

lega l  t ra ining on the s t a f f t t .  

2. Inspection service 

We have mentioned e a r l l e r  tha t  there are  so many pharmaceutlcal preparatlons 

offered f o r  sa le  i n  most countries, especially importing countries, tha t  the 

analjrtical s t a f f  of an o f f i c l a l  control laboratory cannot examlne a l l  of them 

wlthin any reasonable period of tlme i f  a t  a l l  possible. It 1s not anticipated 

t h a t  suf f ic ien t  personnel w i l l  ever be available even in the most advanced 

countries t o  provide an adequate servzce f o r  the analysis of every batch of 

every preparatlon sold. 

Therefore, in addltion t o  the control work done a t  the laboratory services, 

lt is important t o  ascertain whether each pharmaceutical manufacturer is able 

t o  exercise an adequate control over every batch of a l l  preparations he offers  

f o r  sa le  i n  order t h a t  the public and the medlcal and pharmaceutlcal professions 

have adequate protection i n  respect of the safety and usefulness of the products 

offered t o  them. 

It is, therefore, one of the most lmportant functions of the authorities 

dealing wlth the control of pharmaceutlcal preparatlons t o  a r r w e  f o r  t he  

lnspectlon of pharmaceutical man~facturing plants, m t h  a view of ensuring 

t h a t  they have qualified s t a f f ,  adequate equipment and proper systems of 

control over t h e i r  preparations, beglnnlng with the raw materials, through 

the production stage and in to  the f i n a l  pharmaceutlcal form. Control of the 

label l ing and the literature accompmylng the  preparatlon, which may be con- 

sidered as  lmportant a s  the anelytxcai control a t  t he  laboratory, should be 

Included m the inspection procedure. 
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I f  t h e  f u l l  p o s s l b l l l t i e s  of t h l s  branch of t h e  drug control  a l v i s l o n  

a r e  employed, much labora tory  W O r K  w l l l  be unnecessary. 

Slnce by the  d r u ~  plant  inspection the re  is pressure t c  lrnprove t h e  

manufacturlnf, facilities lns ide  t h e  country, ~t 1s equally important t o  apply 

t h e  inspection proceciure t 3  drugs imported t o  t h e  country. Certaln countries 

have ncw Introduced l e g l s l a t l o n  t o  make lt posslble t o  send inspectors  t o  

lnspect  p lan t s  and t h e l r  q u a l i t y  control .  Hcwever, the  p o s s i b i l i t y  t h a t  t h e  

exporting country would allow such inspection of its manufacturing plant  J s  

an open question. 

3 .  lkboratory servlces  

The laboratory servlces  of t h e  drug con t ro l  laboratory a r e  divlded i n t o  

t h r e e  sec t lons  amd t h e  d iv i s lon  1s based on t h e  klnd of W O r K  t o  be done and 

t h e  educational q u a l i f ~ c n t i o n s  2f t h e  s t a f f .  The sec t lons  a r e  described 

below: 

a .  Laboratory f o r  chemical and physical  analysls:  Chemical end 

physical  analys ls  of pharmaceutical preparations w l l l  be done I n  

t h i s  sec t lon  whlch should be s t a f f e d  h l t h  specialists i n  c h e n c a l  

and physlcal  analys ls .  There should be a head of sec t lon  who 1s 

qua l i f i ed  a s  a senior  anelys t  by education and experience. Of 

course t h l s  sec t ion  w l l l  be properly equipped wlth lcstruments 

and materials and suppl ies  necessary f o r  a l l  aspects  of t h i s  fiork. 

b. Laboratory f o r  pharmacological and t o x ~ . c o l o g ~ c a l  assaying. I n  t h l s  

labora tory  a r e  performed a l l  t e s t s  which requlre  t h e  use of l i v l n g  

animals o r  surviving t i s s u e  prepnrat lans.  The persons employed 

i n  t h s  sec t lon  should have a thorough training i n  pharmacology 

and physiology a s  well  a s  i n  chemistry. 

c. Laboratory f o r  b a c t e r l c l o g ~ c a l  and imrmulologlcal t e s t l n g :  In  t h l s  

labora tory  a r e  performed t e s t s  anC e x m m a t i o n s  i n  whch  t h e  

principles of bacteriology and ~mmunology a re  employed. Assay of 

vaccines, toxolds, an t l se ra ,  e t c .  w l l l  be ~ t s  work. It m l l  a l s o  

be responsible f o r  deterrnlning t h e  s t t r i l l t y  and py-rogeniclty of 
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preparat ions.  Tests  of a n t l b ~ o t l c s  based on t h e l r  e f f e c t  on 

bac te r l a  w l l l  be dane I n  t h l s  scc t lon.  Experts from t h s  sect ion 

can a l s o  be very use fu l  m advismp, on matters  connected w ~ t h  t h e  

s a n i t a r y  condit I sns under whlch drugs and pharmaceuticals a r e  

prepared and p ~ c k z ~ i - d  

v. KEX PElWONNEL aND mIR Dm- 

The need f o r  expert  s t a f f  t o  carry  out drug con t ro l  is very great ,  par- 

t i c u l a r l y  i n  developing countries,  I n  many of these  countr ies  

usua l ly  s u f f i c i e n t  means a r e  avai lable  t o  I n s t a l l  moaern labora tor ies .  It is 

much more difficult, however, t o  f l n d  t r a l n e d  personnel, without whcm t h e  bes t  

equipinent is  worthless. Sufficient s t a f f  must be made avai lable  f o r  t h e  

various s e c t i ~ n s  mentioned c a r h e r ,  l . e . ,  admmlstrat ion,  inspection,  and 

analys is .  The arrangement and line of autl lorl ty f ~ r  these  soction8 a r e  

lndlcated  I n  t h e  following diagram: 

Minlster  of Health i---1 
Drrector  General 

of Health 

Dlrector  cf the  Technical Comrrittee 

Advisers f o r  Registration National Drug Cgntrol 
of pharmaceuticals 

I 

C h e f  Admin l s t r~ t lve  
Officer  

Administrntlve 
S t a f f  

Chief Inspector  l__i_? 
I Inspect ion 

S t a f f  I 
C h e f  of Laboratories 

S t a f f  of Chemlcal & St~lf f  of Pharmacology & S t a f f  of Bacteriology & 
Physical  Section Toxicology Section Immunology Section 
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1. The Dlrector  of t h e  National Drus Control Authority has t h e  following 

d u t l e s  and r e s p o n s l b l l l t l e s :  

a. The aclnlnistrat lon and co-ordlnatlon of t h e  a c t l v l t l e s  of t h e  th ree  

sec t lons  of h ~ s  department. 

b. He makes the  f m a l  declslons I n  respect  t c  a d m m l s t r a t ~ v e  and enforce- 

ment ac t lons .  

c. He determines the  a d m ~ n l s t r s t l v e  pnl icy  of h l s  department and @vcs 

,<enera1 d l r e c t l o n  t o  h ~ s  ch lc f s  of d iv is ions .  

d. He keeps contact  wlth thc  indust ry  on both a t echn ica l  and manapement 

l e v e l  t o  encourage mutual co-operetlcm between t h e  government an? t h e  

~ n d u s t r y .  

e .  He advlses t h e  Mmlstcr  through t h e  Dlrector  General o r  Deputy Mlnlster  

i n  respect  t o  any des i rab le  amendments t o  t h e  law o r  regulations. 

f .  He f o s t e r s  use fu l  r e l a t l o n s h p  with fore i69 o r  ~ n t c r n a t l - i n a l  organizat ians 

i n  tne  same f l e l d  of work. 

Thus, t h e  q u a l l f l c a t ~ o n s  and experlenco of t h e  Director  a r e  a matterz of 

g rea t  impcrtance f o r  the  success of any na t iona l  programme f o r  t h e  c o n t r d  of 

phsrmaceutlcal preparct ions l n  the  i n t e r e s t  of public hea l th  Therefore h l s  

t r a l n l n g  an2 e d u c a t l ~ n  should be s u f f l c l e n t l y  broad t o  Include e good grounding 

m some of t h e  b lo log lca l  sclences as well  a s  i n  chemistry, physics an& 

mathematics. A knowl~dge of physlologg, bacterlclogy and pharmacology IS 

des i rable .  

In addl t lon  t o  h l s  s c ~ e n t l f l c  and technlcal  a b l l l t l e s  t h e  Director  should 

have c e r t a l n  bas lc  t r a i t s  whlch form t h e  foundztlon of admlnlstrat lvc q u a l l f l -  

cat ions.  He should have the  p b l l i t y  t o  d l r e c t  and motlvate people. T h s  

lnvolves more than merely t e l l l n g  a person what t o  20. He should be ab le  t o  

l n s p l r e  h l s  subordinates t u  produce t h e m  hlghes t  ef f tc lency.  He mst have 

the  a b i l l t y  t o  make u n b ~ a s e d  declslons a f t e s  thorough consultation wlth members 

of h l s  s t a f f  and h l s  l e g a l  and ~ c c h n l c a l  advisers. He should have t h e  a b l l i t y  

t o  comrnunlcate effectively ana be able t o  " se l l "  h i s  Ideas through verbal  and 

wr l t t en  channels. H l s  d l rec t lons  sh3ulcl be c l e a r  and lack ambiguity, a t  t h e  

same tune they should be p o l i t e  and dcvold. >f dozmatlsm. Above a l l  he should 



have a deslre f o r  responsibility. Although these are inherent personal 

qualifications yet they can be acquired e i the r  through formal t ra ining and 

education or may be obtaxned under the  direction of a good administrator. 

2. The Chief Admlnlstratlve Offxcer works i n  d i r ec t  contact with the Dlrector 

on problems related t o  the follorvmg functions: 

a. To d ra f t  projected legls lz t ion or regulations. 

b. Draw up control procedures. 

c. Keep records of manufacturers (including f o r e l m  mc?nufacturers i n  

irnportinq countries ) . 
d. Keep records of the analyt ical  laboratories and the inspection service. 

e. Issue llcences t o  manufacturers ( local  and foreign) f o r  t he  marketing 

of pharmaceutical preparations. 

f .  Maintain s t a t i s t i c a l  records related t o  control work. 

g. Keep f inancial  records and a s s l s t  i n  budget work. 

h. He orders e l l  supplles end equipment approved by the Director. 

i. He keeps record of a l l  expenditures. 

J. He a s s l s t s  In  preparing reports. 

k. He f i l e s  a l l  correspondence and supplies s ec re t e r i a l  and c l e r i c a l  

service.  

The education of the chlef administrative of f lcer  should be basically m 

the areas of managemat and pharmacy administration. 

3. The Chef  of Laboratcrles has the following dut ies  and responsibl l i t iesr  

a. He asslgns work t o  the various section heads of the laboratory service. 

b. He prepares technical repcrts  t o  the Du'ector. 

c. He supervises the work of the three sectlons of the laboratory service. 

In ths  respect he must be familiar with the work carrled out i n  the 

three sectlorn and know i n  some d e t a l l  a l l  t h z t  is going on m the 

sc i en t i f i c  end tachnical w&-k performed. 

d. He should maintain a l l a l son  with the chiefs of the control laboratories 

of the pharmaceutical manufacturers and should be permitted t o  correspond 

with them on technical matters. 
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e. He 1s resp.;ns~ble :or recornmendlag t h e  purchase of equipment, books, 

journals  and materials and suppl lcs  needed by t h e  labora tory  services. 

f .  He must be f a m l l l a r  w i t l i t h e  publlshtd scientific work r e l s t e d  t o  

d w  analys ls  and with t h e  published recommendation f o r  t h e  use  ?f 

pharmaceutical preparet ions 

g. He should develov and lm7rove a a l y t l c a l  methods through h l s  readings 

and by his p e r s ~ n a l  experimintztl-rn ?a?nd research. 

In order t o  perform h l s  d u t l s s  t h e  Chlef of k b o r a t o r i e s  w l l l  require  

a good s c l e n t l f l c  t r a i n ~ n ~  cnd considerable laboratory experience. The 

s c i e n t r f l c  education and backgrcund needed f o r  t h l s  key man IS s l m l l a r  t o  

t h a t  requlred  f o r  tne  D ~ r e c t o r .  

4. The Chlef of Inspectron Servlces 1s another key m a  I n  a drug control  

adminlstrat lon.  Hls maln functions and respons lbx l l t l e s  are:  

a. He lis responslblt: fc?r ass lp~nmg work t o  h i s  ~ n s p r c t o r s ,  f o r  tabulating 

and co-ordlnatlng t n e i r  repor ts ,  f q r  recommending t o  t h e  Dlrector  any 

necessary actlion and f o r  carrying ~t out. 

b. He should work c lose ly  w ~ t h  the  Chlef of Labora to rxs  and advlse t h e  

l a t t e r  lin declding a s  t o  vihat products need t o  be <analysed and what 

analys ls  o r  examinations would be most proflitable from an enforcement 

viewpoint . 
c. He 1s responsible f o r  t h e  examirnlnation of l ~ b e l s  and of a d v e r t l s m g  

mater la l  i f  t h l s  is control led  by t h e  law. I n  t h s  work he may 

need t o  consult  t h e  Chlef of Laboratories on technical poinLs. 

d. He should keep record cf t n e  number of manufacturers ( ~ n c l u d m g  

fore lgn manufacturers i n  lmportlng countr ies)  and t h e w  products. 

e .  He s h ~ u l d  keep an adequate f l l e  of lnformatlon about each manufacturer. 

A l l  violations ana t h e  Putcome i f  corrective ac t lon  should be recorded 

i n  these  f l l e s .  

f .  He should have a c lose  l i a l s o n  w ~ t h  t h e  customs department s o  t h a t  he 

w l l l  obtain infornat lon about ~rnpor ts  and be able  t o  take  prompt ac t lon  

when necessary. 



g. He should be able t o  t r a i n  h is  inspectors t o  perform t h e i r  ~nspec t ion  
W 

dutles properly and. effeciently.  

h. The Chief Inspector and h ~ s  ass i s tan ts  are often referred t o  as the 

"eyes and eerst' of the administration. The members of tkus service 

should be i n  close contact wlth the ~nciustry ancl publlc snd it is t h e i r  

duty t o  observe and report a l l  information relevant t o  the work of 

control i n  addition t o  t h e i r  formal reports cf inspection. 

i. Since inspectors act  as public re la t lon  off lcers  a s  well a s  

intell igence off icers  of the control organization, they must be 

able t o  answer many kinds of questions about specifications,  rncthods 

of t e s t s  and sanpling, and good control procedures. 

The most sui table  education of a chief inspector and h i s  ass i s tan t  

inspectors could be tha t  of a quelified pharmacist with a considerable 

knowledge of manufacturing procedures, recorc! controls, laboratory examination 

of raw rnaterlals and flnished products, plant construction and design, sani tary 

ogerations f o r  good manufacturing practice, sani tary control of water and the 

sewage and rubbish dlsposal systems, storage practices of raw materials and 

flnished products, suitability of containers. cqulpment and utensils,  and 

personal hygiene of personnel. 

In additlon t o  t h e i r  technical and professional slulls inspectors must 

possess certaxn t r a i t s  and personal qualifications which are  so  important f o r  

the performance of t h e i r  dutles effectively.  They must be observant, tzctf 'ul 

and dlscreet  and of the h g h e s t  Integrity.  They must know very well what t h e i r  

authority is and particularly its llrnits as well as  be famil iar  with the laws 

and regulations they are helping t o  enforce. 

I n  general inspectors must inspire confidence and respect. To gain t h i s  

confidence and respect inspectors nust rea l ize  t h e t  the object of the enforcement 

of drug control laws is not only t o  prosecute manufacturers but t o  protect 

public health. Therefore, educational rather  than lega l  action t o  obtain 

compliance m t h  the law should be taken whenever t h i s  1s possible and no 

immediate danger t o  the  public health is  involved. A l l  infractions of the 

laws and regulations should be brought promptly t o  the at tent ion of the 

rnanufzcturer concerned ~md only those t h a t  would have undesirable consequence 

in  terms of public health should be followed by lega l  sanctions. 
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V I  . FORMf L TRATNING 

I n  try remarks about key personnel ar~d t h e l r  du t i e s  I have ment l~ned  b r l e f l y  

t h e  educatlonal  q u a l l f l c a t ~ n n s  each should have. It w l l l  not  be poss lb le  t o  

draw I n  d e t a i l  an educatlonal  propremme whlch they should f ~ l l o w .  I could 

mentlm, however, t h a t  l n  my opin1-m these  men shoule have completed a road 

bas lc  undergraduate p r q ; r m e  I n  pharmecy before t h y  spec la l l ze  l n  the  

respect lvc  artips c f  drui: contr? l  Them spec la l l za t lon  should culminate wlth 

t h e  Ph.D.degree. 

It should be mentioned t h a t  fgrrnal education t o  these  men a s  well a s  t h e i r  

subordinates should be supplemented with on-the-~ob t ra ln ing .  Of c iu r se  

continuing e d u c a t l ~ n  through s e l f  experience, readmg and studying IS of 

paramount importance f o r  profess lcnal  growth. The Dl rec tc r  and h l s  ch ie f s  of 

d l v i s i a n s  should bc encouraged t o  a t t end  profess ional  and s c l e n t l f l c  meetings 

whlch have a bearlng on t h e l r  work. 

Specialized training is c losely  r e l a t e d  t o  t h e  nature  of t h e  varlnus 

jobs. However, a l l  t h e  professjonal  personnel engaged I n  drug con t ro l  shculd 

have a general  background howledse of t h e  varlous a c t i v l t l e s  undertaken by 

t h e  pharmaceutlcal indust ry  i n  t h e  p r o d ~ c t i c n  of pharmaceutlcal preparation. 

Furthermore, l n  addi t lon  t r  having a soun? technical background drug con t ro l  

personnel should have the  des l re  and a b l l l t y  t o  work wjth o thers .  More 

s p e c l f l c a l l y ,  they s h o ~ l d  possess adequate ~maginatlc-n and l n l t l a t l v e  t o  

v l sua l l ze  a d  undertake new approaches t o  problems, and t h e  perseverence t o  

fol low through t o  c b m p l e t l x  of each task;  qosd jue,ement and a wlllin,pless 

t o  make decisions; t h e  a b l l l t y  t o  convey Ideas c l e a r l y  and concisely t c  others; 

and wil lmgness,  when need be, t:, submerge t h e i r  aersonal  d e s ~ r e s  f u r  those 

of the  crganlzat ion.  

1. Speclal lzed t r a l n l n g  

a .  Aaministrative p e r s m e l  Admlnistrztlve personnel should undergo 

a thorough t r a l n l n g  111 the  w e a s  of econoa81cs, accounting, law, 

and a ? a ~ n l s t r ~ t ; t l v ~  manegemnnt m adzlltlon t o  t h e i r  pharmaceutical 

t r a l n m g .  I would n s t  be blascd o r  presumptuous i f  I say t h a t  ~t is 

much e a s l c r  t o  t r a m  a pharmeclst In  t h e  f l e l d  of admlnlstret lon 

than t r a i n l n g  a person who has s tudled admlnlstrat ion and management 



t o  become a person thormghly irersed with the  complexltxes of the 

pharmaceutical profession particularly t h a t  branch of pharmacy - 
industrial pharmacy and drug contrcl .  

b. Inspectors: The Cay t r ,  day work qf a drug Inspector is an excit lng 

drama m whlch he applles s c l en t l f i c  s k l l l s  and common sense t o  

p r o t e c t i ~ n  of publlc h e ~ l t h .  The mspector 's  work is seldom routlne 

PS he exammes, f o r  example, the sani tary conditions in  drug 

establishment, or checks the processing, labell ing,  and m ~ t e r i a l s  

used by these flrms In the product1.m and distribution of the  fmlshed 

preparatlons. He reviews analytical work performed by scientists 

employed by such establishments and, when necessary, makes on-the-spot 

exminatlon t o  detect  the presence and possible cause of harmf'ul o r  

deceptive adulterations, contammations or l n s t a b i l l t y  of materials 

used m such products. 

The mspector is expected t o  intervlew consumers, a d u s t r y  

executives, production and research chemists, and others associated 

wlth the production, processmp,, packing, trdlisporting, warehousing 

and retailing df pkxirmaceutical preparatlons. He may also serve as 

a witness i n  courts t o  tes txfy on h;is findings ax? observations during 

a factory or  pharmacy lnspectlon or on the resu l t s  of zn investigation 

with which he was ~nvolved. To sum up, the inspector 1s a busy and 

dedicated individual who has the personal satisfaction of doing a 

job r ecoa lzed  by everyone as belng ivportant and necessary t o  the 

hezlth and welfare ?f the public. 

To become an Inspector one must have 3t l ea s t  t he  bachelrjr's 

degree i n  pharmacy from a unlverslty of recognized standmg. After 

selection and. appointment the nevJ inspector must unciergo z period of 

intensifiecl t r amlng  of f  and on-the-job. He gains on-the-job 

experience by accrjmpanyln~ Experiences inspectors on a var ie ty  of 

plant ~nspect lons.  Off-the-job t ra lning often includes attendance 

and particlpatron m form of t ra lnlng programmes planned of the 

Chief of Inspection Service. 
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c .  Laboratory pcrsornel: It 1s estimated t h a t  8@ of pharmaceutical 

prepara t l sns  a rc  analysed by physlcc-cherrical methods and t h e  l ~ t h e r  

2& are  exemlnea biologically by the  use of i~harmacclogicnl and 

mlcrnblolc,~;lcal t e s t s .  It 1s therefore  evldent t h z t  t h e  g rea te r  

number of t echn lcz l  m e l y s t s  In  a drwg c o n t m l  laboratory should 

possess a h leh  yc-;ree , f  specle l lza t lc>n m physlco-cheelcal analys ls .  

1. Physlca-chctr~cal analysts:  To become a cnmpetent physico-chenlcal 

analyst ,  t h e  candldatc must have a t  l e a s t  a master ' s  degree In  

pnarmPcy o r  physical chemistry, prefcrebly t h e  former from a 

Unlversl ty of recognized standard. After s e l e c t l c n  and 

appointment, t h e  new analys t  must undergo a perlod of l n t e n s l f l e d  

t r a i n l n g  o f f  a d  on-the-job on t h e  use of t h e  d l f f c r e n t  methods 

of analys ls .  On-the-job experlence, mzy be obtained under t h e  

supervlslon of an experienced analys t  of t h e  laboratory l f  such 

e x i s t .  When a na t iona l  drup; con t rc l  laboratory 1s not available 

f a c i l i t i e s  ava i l ab le  In  Universities could be used whlch car? be 

compl mented by on-the-job dxperlence In  national drug control  

laboratory of a fore ign country. Whenever poss lb le  tho  c o n t r c l  

laboratories o f  pharmaceutical f irms c ~ u l d  b t  a good scurce f o r  

on-the-job experlence. 

It must be mentlaned a t  t h l s  p x n t  t h a t  withln t h e  area  of 

physico-chernlcal analjrsls the re  IS a good deal  of spec la l i za t lon .  

Therefore, the  number of analys ts  t o  be avol lable  must be 

s u f f l c i c n t  t o  cover t h e  different types of ana lys l s  l l s t e d  

below (physlco-chemlcol analysis). 

1. T l t r l n e t r l c  Assay Methods 

1.1 Aczllmetrlc Pssays 

1 .2  Plkoli  metrlc assays 

1 .  T i t r l m e t r l c  assays Inv3lvlng Prec lp l t a t lon  

1.4 T i t r l r j e t r l c  Assays I n v d v m g  Oxidation and Reduction 

1.5 Complexomctrlc t l t r a t i o n s  

1.6 T i t r lme t r i c  Assays U t l l l z m g  Nonaqueous Solvents. 
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2. Instrumental Tltrations 

2.1 Potentlometric tltratian 

2.2 Amperometrlc tltrati 3n 

2.3 Dead stop end pslnt 

2.4 Ccnductlmetric tltratlon 

2.5 Coulometrlc tltration 

2.6 Spcctrophot-~metric tltratlon 

2.7 Hlgh frequency tltratlon 

3. Gravimetrlc Assay Methods 

4. Instrumental Methods 

4.1 Spectrophotometrlc assays in the ultra-violet 

4.2 Spectrophotometric colorimetric assays 

4.3 Infrareci rssays 

4.4 Assays involving flame photometry 

4.5 Fluorophotometric assay methods 

4.6 Polarographlc analysis 

4.7 Potentiometry 

4.8 pH determlnatlon 

4.9 Nephlometry 

5. Gasometric Assay Methods 

6. Asseys Involving Volumetric Measurement (other than 

titrimetric md gasometric assays) 

7. Assays Depending Upcn Measurement of Physical Characteristics 

7.1 Assays depending upon measurement 7f optical rotatlon 

(Polarimetry) 

7.2 Methods for testin,? physlcal constants (e.g., melting 

polnts and b~lllng points, specific gravity and density 

freezlng pomt, crystallizing pomt, solldifylng 

pomt, etc.) 

7.3 Refrectometry 



Modern Separation Techniques 

8.1 Cclumn ohromat 2sraphy 

8.2 Paper chromat~grephy 

8.1. Tbn- layer  chromatography 

8.4 Gas6 l l q u j  Z chromatography 

8.5 El~ct r :>phores is  

8 6 ~ n u n t e r - c u r r e n t  extract1.n 

6.7 Molecular ei  eves. 

Assays I n v c l v i n ~  Specla l  Methods 

9.1 Thc assay ~f enzyme containing substances. 

Proxxmate Assnys (f i lkal- ldal  ~ s s a y s )  

Rhecloglcel Measurements 

&?uzllty C o ~ t r o l  of Tablets  (^.the?? than assaymg of 

ac t lvc  c ~ n s t ~ t u e n t s )  

12.1 Dls ln tcgra t lon and 3 ~ s s o l u t l o n  r a t c s  

12.2 S lze  end wel&t 

12.3 Hardness and abraslon rcsxstance 

Ash Determlnatlon of Vegetable Drugs 

Determlnatlon af Mclsture Content 

14.1 Loss cn hectin,; method 

14.2 Loss on vacuum drylng 

14 3 Dean and Sta rk  m e t h ~ d  

14.4 Kcrl Fischer metho6 

14.5 Toluene d l s t l l l a t  Lon nletncd 

14.6 Xylene distillation mcthod 

Constants of Fats ,  F a t t y  Oxls, Waxes, Balsams, Reslns e tc .  

15.1 Acll  Value 

15.2 Szponlfxcation value 

15.2 Unsaponlf l a b l c  matter 

15.4 I d m e  v n l u ~  

15.5 Wclroxyl number of l l coho l s  

15.6 r,cetyl value of f a t t y  acxds 
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16. Assey cf V o l ~ t l i t  O i l s  (measurement of cer ta in  physical 

charactcr ls t lcs)  

16.1 Speclf i c  ~ r a v i t y  

16.2 Rotatory pt wer 

16.3 Refrective Index 

16.4 Cunsealing t e ~ p c r a t u r e  c r  point 

16.5 Dis t i l l c t i3n  ranFe or 1ln;its 

6 6 Solubility 

16.7 Assay f c r  ester content 

16.8 Assay f>r alcsllol cmtent  

16.9 Assay Tor eldchydc content 

16.10 Assay fo r  ghmnl content 

16.11 Determinatian of vo la t i le  o i l  ccntent ~f crude 

drugs and eleoreslns 

17. Assays lnvolvlng the Use of Immiscible Solvents 

18. Radloactivlty Measurenents 

19. Radlotracer Methces 

20. Qualitat,ve and Quantitative Evaluation of Crude Drugs 

20.1 Macroscopic (whole drug) 

20.2 Microscnpic (powdered drug) 

20.3 Lycopodlur count method (qumt l ta t ive)  

21. Limit Tests 

21.1 Lrscnic limit t e s t  

21.2 Leacl limit t e s t  

2 1  Llmit t e s t s  f o r  chloride and su l fa te  

21.4 h n i t  t e s t  f o r  Iron 

22. Weight V a r l ~ t i a n  

22.1 Weight varietion t e s t  f ~ r  hard gelat in  capsules 

22.2 Wel~ht  variation t e s t  f u r  s t e r l l e  so l ids  

3 Wex.&t variation t e s t  f o r  tab le t s  
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23. Conteiners 

23.1 Test f o r  I i m l t  of alkal lmetry of , lass  

2 . 2  Measurement r f  light transmission 

23 3 Chemlcel r e s l s t anca  of g lass  containers 

2 .  The Evaluat i a n  cf Surbical  Dr essin,js 

24.1 C o ~ t o n  (absorbency t e s t ,  f rber  length) 

24.2 Sutures (dlarncter, needle attackilr~ent, t e n s i l e  s t r eng th )  

1 Pharmacological anti Toxico log~ca l  Analyst 

To become a competent pharmacclcglcal analys t  t h e  cmc?idate 

mst have had a thorough t r a l n m ~  I n  t h e  b lo lvg lca l  sclcnces and 

chemical sclences m P.ls undergraduate t r a i n i n g  2nd has ezrned 

an advancci! Le;rec m p ' r ~ r m a c o l a b ~  a d  toxlcoloby. After 

se lec t ion  uld app-;ntment the  new aaalys t  must undergo a period 

of l n t e n s r f i e d  t r a m i n p  off and on-the-job on t h e  use of 

pharmacological (bioassay procedures) and toxicological methods 

of analysis. Some of these  methods a r e  l r s t e d  below: 

1. Pharmacclo~ical  Meth >as 

1.1 Assay of carcllcactlve glycosides 

1.2 Pssay of epmepkzme (adrenalln)  

1. j Assay of ~ n s u l m  

1.4 Assay of hornones and hormone products 

1.5 Assay of curare or  curere l i k e  substances 

1.6 Assay of v l t m m e s  (A, B, D) 

1.7 l a s a y  of e rgc t  prepzret l l  ns  

1.8 Assay of vasopressin injection 

1.9 Assay of oxytocln ~ n j e c t l o n  

1.10 Test  f ~ r  h s t m l n e  l l k e  depressor t e s t  

1.11 Assay of heparin 

1.12 Test  f u r  pyrogens 

2. Tox ic ;~ log lca lT-?s t s  

2 . 1  Tes ts  f c r  undue t o x l c i t y  

2.2 Biologic t e s t s  t o  determine t h e  s u i t a b i l i t y  of 

a plastic f a r  use as contamers.  



~ l i .  M x c r o b ~ o l ~ ~ g l c a l  Analyst 

To become a competrnt micr?blologicel analys t  t h e  candidate 

must havc had a thorour;h t r a i n i n %  mn t h e  biological m d  chemical 

sciences mn h ~ s  unilergracluate t r a l n l n g  an3 has earned an advanced 

degree i n  mrcroblclt-(:y. After selection and appointment t h e  new 

andlyst  must unjer;,,, a period cf intensified t r a i n m ?  off  and on- 

the-job 3n thc? ilsc 3f n~lcrobiologlcal  t e s t i n g  some sf whlch a r e  

l l s t e d  bclcti: 

1. Mlcrjbinl  Assay l f  Vltamins (niaom, calcium pantothenate, 

vltammnB e t c . )  
12 

2. iWLcroblal iSssay gf m t m b i > t l c s  

2.1 Cylmder-plate method 

2.2 Turbidlmetrlc m e t h ~ d  

2.3 Sensitmvity t e s t s  of bac te r i a  t o  antibiotics 

3 .  S t e r i l i t y  Tost 

4. Ant lbacter le l  Tests  t o  determine t h e  antibacterial 

a c t i v l t l e s  of antiseptics, and germicides. 

4 . 1  Phenol coefficient t e s t  

4.2 Ocher methods 

5 .  Bactcr lo logical  Content Test f o r  Galet ln 

6. Tests  fcir S t a b l l l t y ,  Safety, Toxicity, Sterility 

and Potency of: 

6.1 Antitoxins 

6.2 Blooe products 

6.3 Toxlns 

6.4 ~ a x o i d s  

6.5 Vacclnes 

6.6 Tubercullne 

I TRAINING FACIILTIES 

We have mentioned e a r l i e r  that the  need f o r  expert  s t a f f  t o  ca r ry  out drug 

con t ro l  is very $res t ,  p a r t i c u l e r l y  I n  cevclopmng c m k r i e s ,  Equally true 

iis t h e  g r e a t  need f o r  trainixq f a c i l i t i e s .  We do not  know of any 

country m t h e  world t h a t  hzs a t r a l n l n g  cen t re  f o r  t h e  whole f i e l d  of drug 



t c s t i n ~  par t icular ly  i n  the case of spec ia l lze i  f ie lds .  Therefore, we wr3uld 

l ike  t o  recommend the following plan f o r  t rdinlng expert personnel i n  drug 

control f o r  thc cmnt r l e s  cf Eestern Mediterranean Region. 

1. The baslc s c i en t i f i c  training should be made avallable a t  one o r  

more univers i t ies  of t he  region. 

2. Off lc ia l  control laboratorles i n  the region, ~f available, should give 

assistance m the on-the-job t r aming  i;f the personnel who have com- 

pleted t h e i r  basic scientific t r aming  i n  a universxty of recognized 

stmdard. I f  adequate f a c i l i t i e s  are  not avallable i n  the o f f i c i a l  

drug control laboratorles of thc Regicn, ~ . t  becomes necessary t h a t  

new trainees  be sent t o  Europe, the Unlted S te tes  of Arnerlca, o r  

Canada, where such f a c i l i t i e s  are  available. 

3. On-the-job or  f i e l d  t ra lnlng could be also accomplished i n  the 

iaboratorles of cer ta in  speclallzed pharmaceutical lndustr iol  firms . 
In s r m a r y  it c m  be snld t h a t  the t r a l n m s  of expert personnel f o r  the 

qual i ty  c ~ n t r c l  of pharmaceutical preparations should be a co-operative ef for t  

between the University f o r  baslc s c l en t i f l c  t r amme,  and the o f f i c l a l  drug 

control laboratories and the phxmaceutlcal ~ n d u s t r y  f o r  t he  f i e l d  training. 

I n  t h i s  respect the World Health Organization has ul important task  t o  do. In 

addition t o  supplying funfis f o r  fe l lowsbps the World Health Organization should 

act as an intermediary i n  connec t l a  with these t ra lnlng poss ib l l i t l es .  To t h i s  

end the World Health Organization a f t e r  consultataGn with institutions concerned 

shculd prepare an approved llst of the Universities, o f f i c i a l  laboratories, and 

indus t r ia l  flrms m the Region who are w ~ l l l n g  t o  t r a m  WHO fellows. I n  a r e p a r a  

t h i s  approved llst, the World Health Organization should ascer ta in  through 

v l s l t a t lon  by experts t h a t  such m s t i t u t l m s ,  par t icular ly  the univers i t ies  who 

m l l  be primarily responsible f ~ r  the basic s c i e n t i f i c  train- of WHO fellows, 

possess adequate facilities f o r  training. m e  c r i t e r i a  f o r  approving a 

university should include (a) the number and qual i f icat ion of the facul ty  

available m the School of Pharmacy and other supportmg departments in t h e  

university such .& chemistry, physics, microbiolc,gy, ~harmacology e t c  . ; 



(b) the apparatus and equipment available i n  the School of Pk$armacyLand other 

supporting departments xn the University; (c) the l i b ra ry  f a c i l l t ~ e s  available; 

cmd (d) the language of mstructlon. Llkewlse the c r l t e r l a  f o r  the approval 

of offxcial  and lndus t r la l  laboratories should mclude: (a) the number and 

the competence of the personnel; (b) equipment available; (c)  analyt ical  and 

t e s t m g  methods used, (d) l i b ra ry  facilities, and (e)  language. 

Whatever t ra lnlng f a c l l i t l e s  are not available m the reglon these must 

be sought i n  Europe, t h e  United S ta t e  of America, and Canada. 

VIII . TECHNICAL ASSISTANTS 

A programme should be established f o r  the t ra inlng of technlcal assistants 

s o  much needed m laboratories f o r  the qual l ty  control of pharmaceutical pre- 

paretions. Tlvs t r a i n m  p r o p - m e  should extend over a period of two years 

(24 months ) beyond the completion of secondary school education. 

The programme should be rnauly of prac t ica l  nature and must lnclude courses 

i n  chemistry, physics, biology (wlth emphasis on animal biology), microbiology, 

pharmacy and pharmacology. Elementary practical courses i n  mstrumental 

analysls and speclal  laboratory methods should be included. Workshop practice 

(glass work, metal work, technlcal d r a m g ,  wood work and p las t ics )  is a valuable 

addltion t o  the programme. A basic prograrmne cf t h s  nature w i l l  prepare the  

student t o  f i t  in to  any one of the three areas of the control laboratory. - -- 
After selection and appointment the new technician must under& a period 

of intenslfled on-the-job tramxng whlch prepares hlm t o  perform routlne 

analysls or  t e s t m e  i n  a specif ic  area. It should be emphasized t h a t  an 

ass i s tan t  t e c h n i c l a  should work under adequate supervision of the analyst. 

Ix. FINAL FiFwwa 

In t h s  presentation I t r l e d  t o  give you the broad outlines involved in the 

t ra lning of expert personnel f o r  the quall ty control of pharmaceutlcel. preparations. 

The prelirmnary remarks about de f in~ t ions ,  review of the general s l tua t lon  re- 

g a r d ~ @ ;  quallty control reguletions, and the responsibility of the government are 

unavoidable introductory materlal t o  the subject. I do trust tha t  whatever was 

mentioned under these sections and the remamine; sectlons of my t a l k  w l l l  lead 

in to  fruitf 'ul  discussions of a subject so v l t a l  f o r  the production of qual i ty  

pharmaceutical preparations and pharmaceutical speclaltt.es m the countries 

of the Eastern Mediterranean Region. 
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In closln~ I msl to express my pers-n-,l thanks and appreclatlon to the 

World Health Organization for lundly crganizirvq and sponsoring our Semlnar. 

My speclal thanks an2 deep gratitude go to Dr. A.H. Taba and hls Pharmacy 

advlser Mr. F.S. Bisharah, who spared nc effort fcr the realization of this 

Semlnar whch I earnestly hope wlll result L? speclflc recormendatlorn and 

standards for upgrading and safer,uardin~ the devsl~pmg pharmaceutical 

industry in the Mld?le East. 
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