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The problems of quality control of pharmaceutical preparations are 

manifold. The ultlmate alm of the application of such control methods is 

to ensure the arrival of the therapeutic agent to the patlent m the most 

assimable form with the hlghest potency and least possible toxicity. 

Tlvs aim can be achieved m actual practice only after detailed studymy; 

and follow up over a long period, a procedure which has been possible to 

follow only in a few nwnbersof therapeutic agents of wide-spread use and 

major importance. 

The first problem that faces the responsible bodles m ths field is 

the availability of the required data concerning the Ideal specifications 

of the actlve principles and different ingredients as well as those related 

to the conditions of processing, manufacturmg, packaging and storage under 

wnlch the original properties of these actlve principles and ingredients 

can be retained until then ultlmate administration to the patient. 

Acquiring such a mass of information, assessing their validlty and 

sorting out thelr relevant s~gniflcance 1s the flmction of different officlal 

and non-official bodies In each country. 

* Director, Pharmaceutical Control and Research Centre, Cairo. 



From the experience of recent years it 1s obvious t h a t  f o r  the present 

no single country i n  the world has mobilized the requlred resources needed 

t o  face the glgantic problems created by the continuous flood of newly 

mtroduced therapeutic agents or by the  deficiency in  our concepts and 

knowledge of the already establlshed ones. 

Whlle lt 1s only f a i r   an?^ p rac t ica l  t o  expect the qual l ty  control 

a c t i v l t l e s  t o  attempt t o  cover only the  area l ighted by the generally 

accepted and establlshed data yet i n  the continuously sh i f t l ng  and 

developing scientific f i e lds  affectlng the drug mdustry, qual l ty  control 

bodies whether connected wlth the manufacturing organizatlons or  wlth 

the s t a t e s  s t ructures  have often t o  use t h e n  own judgement and experlehce 

t o  supplement or a l t e r  the already establlshed c r i t e r i a  to-date. 

The problems of the quali ty control m industry are  d i f fe ren t  i n  

t h l s  aspect from those facing s t a t e  quall ty control. Because of be t te r  

f a c i l i t i e s ,  narrower scope of responsibl l l ty  and often r icher  experience 

and a much higher degree ofmai leabi l i ty in  both t h e i r  approach and position 

they are  able t o  take the lead m supplying most of the lnf'ormation ultimately 

t o  be Integrated In the o f f l c l a l  regulations. 

The s t a t e  o f f i c l a l  control bodies on the  other hand n t h  t h e i r  wider 

scope of responsibil i ty,  often wlth limited resources and the  f a r  reaching 

repercussion of t h e w  declslons have t o  be more conservative i n  both t h e l r  

approach and stand. 

A new compllcatlon whlch has arisen in recent years affect lng 

fundamentally r e l a t i o n s h p  between these two bodles m certain type of 

s t a t e s  needs some elucldatron. In s t a t e s  where the drug Industry passes 

over t o  public ownership, whether it is i n  x t s  importation sectlon or i n  

the manufacturing section a s  well, the ro l e  of the s t a t e  control bodies, 

as  well as  t ha t  of the factory control laboratories undergo an Important 

development. 

From the polnt of view of the central  quali ty control organizatlons, 

a new Functron is  added t o  the prevlous accepted role; tha t  is the neccesity 

t o  help the publ ic ly  owned industry solve its problems and achieve the 

required leve l  of efficiency and accuracy and whlle the maln function of 



ultlrnate control remalns of primary importance, a new ro le  of advisor, 

helper and co-worker would often a f fec t  both the approach and the stand 

of these central  bodies. 

A para l le l  s h i f t  1s often noted In both the approach and the stand 

of the factory quall ty control people wlth the more manifest readiness t o  

arr lve a t  a common stand and an understadable tendency t o  sharing respon- 

s i b l l l t i e s  a?d co-ordlnatmg pollcles.  

It is t o  be noted however, t ha t  In our experlence the difference 

between the two groups m t h l s  type of s t a t e  from the polnt of view of 

role,  facilities as well as experlence IS much narrower than it is usually. 

In additlon the newly developing Industries i n  these s t a t e s  with the 

condltlons Imposed by the central ly  planned economy faces very speclal  

problems whlch cer ta inly a f fec t  very much the whole concerned organizations. 

The special  problems created by rapldly Increasing population and 

the para l le l  vastly mcreasmg: requirements of heal th  servlces, almost 

previously non-ex~stent, and more often n t h  very limlted f inancial  

resources and existing manufacturing f a c l l l t i e s  and experlence; a l l  t h i s  

necessitates the utmost efficiency In the use of the available resources. 

Eulk purchase of raw traterlals and flnlshed pharmaceutical specialities 

under condltlons of r e s t r l c t j  ons on f orelgn currency expenditure, leads t o  

the necessity of detal led scru tmy i n  the choice of products and raw 

materials t o  be selected. Wlth the astonishing varlatlons In  quali ty and 

prlces and confusmg claims of various suppliers, such decisions c m o t  in 

any honesty be taken except wxth continuous help of well experienced 

labcratory servlces. 

I n  fac t ,  the  meaning of quall ty control In  t h l s  type of servlce tends 

t o  advance beyond the usually accepted l l m l t s .  It is not enough any more 

t o  verlfy tha t  a cer ta ln  Itern conforms t o  zhe o f f l c l a l ly  required specl- 

f lcations,  qulte often a comparative qual t ty  study of similar preparations 

1s needed whlch does not stop a t  the mere comparison of the o f f l c l a l l y  

s ta ted l i m i t s  but proceeds t o  the evaluation of the significance of these 

differences and t h e l r  ultlmate e f fec t  on both potency and tox lc i ty  under 

the prevailing loca l  conditions of importation manufacturmg, storage, 

dls t r ibut lon and allnmlstratlon. 
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It 1s within t h e  scope of t h l s  new s h l f t  l n  t he  meaning of quall ty 

control m aevelop~ng countries t h a t  we have fmnd a need f o r  extending 

the  scope of our ac t iv l t l e s .  Whlle employing the most advanced technlques 

in the analytlcal  f le lds ,  e.g. ultraviolet and Infrared spectrophotometry, 

polarography, gas chromatograpkv etc,  as routlne technlques and s t i l l  more 

advanced technlques f o r  speclf lc  purpcses, we st111 find tha t  biological 

studies are often needed to give a proper assessment of the Items under 

investigation. 

I would l i k e  t o  glve you some examples of such situations where 

pharmacological or toxicological stuches were needed t o  give meaning t o  

our flndlngs by the usual analytlcal ,  both physlcal and chemical, methods. 

Example I 

htlmony potasslum t a r t a ra t e  1s s t i l l  the drug of cholce l n  treatment 

of Bl lharzlasis  i n  Egypt, and In other Infested areas, though ~ . t  has been 

i n  therapeutic usage slnce the ear ly  years of t h i s  century. 

Antlmony potasslum ta r ta ra te ,  however, 1s obtalned by the mteract lon 

of Antlmony trloxlde and po-cass~um acid t a r t a ra t e .  These compowas are 

usually contaminated with impurltles ofother heavy metals, mainly lead and 

arsenlc. The ro le  played by these lmpurltles and others t ha t  may be 

present as well as by other chemlcal differences t h a t  may be present m 

different  batches of t a r t a r  emetic prepared from different  sources of raw 

materials and by different processes has not been lnvestlgated 

W l e  ~t has been recognised tha t  such lmpuritles may play &a? 

important role,  and tha t  t he  method of preparation and presentation may 

a l so  be cf importance, s c l en t l f l c  evldence t o  support these news was 

st111 lacking t o  an extent ref lected In the l l m l t s  allowed by different  

pharmacopoeias. 

Dl f f lcu l t res  In  ~mpurting t a r t a r  ernetlc with very low Impurities of 

lead and arsenlc fron the blggest known International suppliers led t o  

complete paralysis of our a n t l b ~ l h a r z l a l  campalgn I n  the ear ly  s lx t l e s .  

Not only did we have t o  ensure a thoroubh qual i ty  control of t he  m l t l t u d e  

of products tha t  converged from a l l  over the world but a proper assessment 

t ha t  goes beyond the a r b i t m f l y f i x e d  o f f l c l a l  l l m i t s  had t o  be carried out 



and a ra t lona l  and pract ical  advlce glven t o  the authorities, then we 

carried out three additional studles a f t e r  exhausting the  o f f i c i a l  t e s t s .  

1. A comparative study t o  lnvestlgate the relatlonshlp between 

Impurities and toxlel tg .  

2. An lnvestigatlon of s t a b l l l t y  in  r e l a t ~ o n  t o  s t o r ~ g e  and contamer. 

Ttus investigation led t o  the actual change of method of production 

end presentation. 

Effect of Purification by R e ~ r y s t a l i s a t l i ~ n  on Toxicity 

Dlscussi on 

Toxlcity of t a r t a r  emetic obviously 1s affected by the presence of 

lmpurities of heavy metal s e l t s  and p2sslbly other compounds. The view 

helc! by Abdallah e t  a l .  (1962) t h a t  such 1,npurltles could be taken as  an 

Indicator of the degree of care i n  manufacturing processes, 1s confirmed 

by our experience. The r E w  materials available m the international 

market vary i n  t h e m  degree of purlty t o  an amazmg extent. Additional 

factors  affecting the degree of purity can be eas l ly  incurred durm 

processmg 2nd presentation. 

The tox ic l ty  of ~nd lv ldua l  batches, however, did not always follow 

a constant pattern. It oecvne obvious durmg our lnvestlgatlon of 

repeated l o t s  of t a r t a r  emetlc, some imported from the best knom forelgn 

manufacturers and some processed locally In one of our factorles,  tha t  

while the concentration of lead and arsenlc present seemed t o  part, it 

could not explain t o t a l l y  the s h l f t s  In toxicl ty .  

In chemically unpure l o t s  removal of arsenic and lead dld not always 

lower t0xlc1.t~~ t o  the expected level  nel ther  did additions of these s a l t s  

t o  hlghly purlfled t a r t a r  emetic elways r a i se  tox lc l ty  t o  the expected 

level.  

Further purlf lcat lon by recrystal lsat lon,  whether resul t ing in to  

fur ther  reduction of heavy metal impurities or not, seemed t o  reduce the 

tox lc l ty  of the drug. 

The L.D. 50 f o r  t a r t a r  emetic before chemical purlficatlon, agrees 

f a l r l y  accurately wlth tha t  reported by Stecher e t  a L  (1960). Our estimation 

IS 60 m g m h  body weight fo r  mlce receiving the drug intraperltoneally t h a t  

of Stecher e t  81.1s 50 m,m,kgm. The curve f o r  whlch it 1s calculated 



Recrystalisatlon caused firther decrease in toxlcity ( ~ J . 5 0  much 

nigher than 83.3 mgm/kgm, the highest level tested). It is of interest 

to notice that the mother liquor after recrystalisatlon retains a hlgh 

degree of toxiclty Table (l), Fig. (1) 
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Ant1b;lharzlal Ac+,~vlty of h t l m o n y l  pot as slut^ Tar tara te  a s  

Influenced by the  Colour of t h e  Glass Contalner on Storase 

P a r a l l e l  tes-cs of c n t i b ~ l h z r z l a l  e c t l v l t y  of two batches of t a r t a r  emetlc 

solution, one s to red  m brown' (dark) g lass  ampoules f o r  29 months and t h e  

o ther  m whlte (colour less)  g lass  ampoules f o r  24 months, c a r r l e d  out agains t  

experlmental schlstosorna manson? infection xn mice, revealed t h a t  both 

batches were appsrantly ehually potent  lnsofa r  a s  t h e  s t o o l s  cf t r e a t e u  

anirrals were rendered negailve f o r  t h e  presence of b ~ l h a r z l a  ova on t h e  

10th  day a f t e r  t h e  commencement of t reatment.  The worm load col lec ted  by 

perfusion of l i v e r  ar?d portocaval system of Infected  mlce a t  t h e  end of T.E. 

treatmenz wlth zny of t h e  two solutlcr@showed oonslderable reduction in  t h e  

t o t a l   umber of worms of w h c h  1/3 were virtually dead w h l e  those s t i l l  

a l i v e  were s tun tea  and s luggish  m mcvement. However, judging by t h e  

r e s u l t s  of s t o o l s  examlnatlon end lnspectlon of worm load col lec ted  by 

perfuslon of t h e  t r e a t e d  anlmals a f t e r  e lgh t  weeks fcllow-up period, T.E. 

so lu t ion  s tored m dark g lass  ampoules proved t o  be f a r  super ior  i n  a n t l -  

b l l h a r z l a l  a c t i v i t y  than t h e  batch of t h e  same organic antlmonial kept m 

colour less  g l a s s  containers. The re lapse  r a t e  among t r e a t e d  mlce a t  t h a t  

time a s  evidenced by reappearance of ova I n  s t o o l s  was much l e s s  frequent  in  

t h e  anlmal group recelvlng T.E. s to red  In dark ampoules than I n  those 

recelvlng the  batch cf the  drug I n  colour less  ampoules, t h e  r a t e  i n  t h e  form 

instance arnountlng t o  2% a s  compared t o  5% i n  t h e  l a t t e r .  U k e w ~ s e ,  t h e  

worm load whlch was st111 low consls t lng  of l l v m g  worms with pecul lar  

reduction of females and absence of coupllng forms m mlce t r e a t e d  with T.E. 

so lu t ion  s t c r e d  l n  dark ampoules contras ted  wlth a relatively higher number 

of v iable  worms wlth reappearano2 of coupling due t o  t h e  presence of females 

cons t l tu t lng  a h o s t  1//5 of t'ne t o t a l  number recorded m t h e  group of an lva l s  

In jec ted  with T.E. An colour less  ampoules. Tables (2))  ( 3 )  and (4) 

Fig., (2) and ( 3 ) .  

C'IMPAFCCSON BElYEEN !ED3 POTENCY OF STORED AMPOULES OF T.E. AND 
FRESHLY PREPPRED SOLUTION ( ~ o s e  25n,g/kg/day f o r  6 doses 1.P.) 



AXI'IBILHARZIAL ACTIVITY OF ANTIMONYL POTASSIUM TARTARATE (TAFlTAR EMETIC CID) TESTED 

AGAINST EXPERIMENNLSCHISTOSOMA WNSONI I N  MICE RECEIVING I .P .  DAILY DOSES rng/kg BODY 

WEIGHT FOR SIX SUCCESIVE DAYS AS INFLUENCED BY THE COLOUR OF THE GLASS CONTAINER O N  STORAGE 
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Acute tox ic i ty  determination of various stored batches of T.E. solution 

performed In para l le l  experiments uslng a f reshly prepared sample of t he  

antimonial as  a reference standard indicated t h a t  storage of T.E. solution 

m brown (dark) glass ampoules f o r  22 months dld not lead t o  any s ignif icant  

Increase In  its toxic i ty  re la t ive  t o  t h a t  of the freshly prepared sample. 

On the  other hand, storage i n  w h t e  (colourless) glass  ampoules f o r  periods 

of 18 and 22 months markedly enhanced the tox lc i ty  of T.E. solution by 

values amounting t o  1/3 and 1/2 the level  of tox ic l ty  of the reference 

standard. Only on the r e su l t s  of these investigations could a decision 

be taken regarding the confl ic tmg c l ams  and jus t i f ica t ions  in this 

important problem. 

Example 11 

Broad spectrum antibiotics represent an important sector  of our concern 

both therapeutically and financxally. 

I n  no other sector  of t he  drug industry has the flood of supplies w i t h  

variations m specifications, claims and prices confused the planner and the 

user. The declsion 1s often c r i t i c a l  and handicapped m t h  multitude of p i t -  

f a l l s .  Considering the v i t a l  importance t o  the user  and the expenditure 

of the community such a decision may often mean safeguarding the safe ty  of 

hundreds of thousands of seriously 111 pat ients  with the limited resources 

i n  cer ta ln  countries, the difference m prices may a l so  mean the question 

of the avazlabi l j ty  of the an t ib io t ic  t o  the whole comnunity or  only cer ta in  

s t r a t a .  We have been faced with the neccesity of a detal led study of the 

qual i ty  of multitude of preparations who f u l f i l l e d  a l l  the o f f i c i a l  speci- 

f ica t lons  both chemically and m~crobiologically but still had such vast  

differences i n  fame, pcpularity, presentation and most important price, t o  

an unbelievable degree. 

We give par ts  of our investlgat,ions m two of these cases.  

Comparative s tudies  of chloramphenlcol activity, f a t e  and absorption 

i n  different  suspensions 

Numerous e s t e r s  of chlcramphenicol have been prepared. The palmitate 

e s t e r  has become popular f o r  o r a l  paediatrlc administration because it lacks 

the bi t terness  of f r ee  chloramphenicol. 
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Larkln (1951) described such a compound m whlchonehydroxyl group of 

t h e  propandlo1 side-cham 1s e s t e r l f l e d  by p a l n i t l c  ac ld  t o  form chloram- 

phenlcol palmltate. 

Chlorarnphenlcol palmltate which 1s a whlte c r y s t a l l m e  substance is 

virtually devold of any a n t l b a c t e r l a i  a c t l v l t y ,  but  ~ . t  1s r e a d l l y  hydrollsed 

I n  the  duodenum ~ l t l . 1  l t b e r a t ~ o n  of f r e e  chloramphenlcol whlch 1s available 

f o r  absorptlon from the  upper l n t e s t m e .  

It has been clalrned t h a t  absorption of chloramphenlcol palmltate i n  

suspension form is r e l a t e d  t o  t h e  p a r t l c l e  s i z e  a s  well  a s  t o  its form. 

Small s l z e d  and amorphous forrns were clalmed t o  be t h e  b e s t  a s  regards t h e  

r a t e  of absorptlon as they a re  more amenable t o  enzymatic hydrolysls-than 

l a r g e r  c r y s t a l l l n e  forms. 

The antlmlcroblel  a c t l v l t y  of t h e  admlnlstered a n t i b i o t i c  m t h e  

biological f l u ~ d s  1s t h e  only r e l l a b l e  c r i t e r i a  f o r  evaluatmg t h e  r a t e  

of absorptron of t h e  a n t l b l o t r c  under conslderatlon. 

Thls work has been ca r r l ed  out  t o  v e r l f y  such clalms and t o  declde 

on t h e  most s u l t a b l e  preparat ions.  

Materials  and method 

Chloramphenlcol suspenslon was administered by mouth t o  dogs a f t e r  

admlnlsterlng a dose of 50 mg/l kg. body weight. The serum a n t l b l o t l c  

l e v e l  was assayed mlcroblologlcally. Samples of blood were taken from t h e  

anlmals 2 hours, 4 hours and 6 hours, a f t e r  admlnlstrat lon.  A s  a con t ro l  

blood samples were taken from t h e  animals 2 hours before admlnlstering 

Chloramphenlcol t o  serve as a blank f o r  t h e  assay. 

Samples of Chloramphenlcol suspension produced by different suppliers 

were t e s t e d  with t h e  object  of evaluatmg t h e  r a t e  of absorptlon I n  t h e  

anlmals . 
Each suspenslon was glven t o  th ree  dogs, and, therefore,  four  groups 

of dogs each cons l s tmg of th ree  were used f o r  t h e  four  d i f f e r e n t  pre- 

parat lons.  Table ( 5 )  and ( 6 ) .  
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Results of f icroblological Estlmatlons of 

Antlbacterlal Actions of Serum of Orally Treated Dogs 

With Chloramphenicol Suspensions 

1 

I 
I 

Mean Inhibition Zones 

Suspension Dog No. 

of 5 Inoculations 

i 
Serum a f t e r  Serum a f t e r  Serum a f t e r  

f 2 hours 1 4 hours 
I 4 I 6 hours 

I 

1 
2 
3 

30 Slight i 0 
28 0 
30 SllgM ! 0 

4 
5 
6 

Total mean. 

31.5 0 
31. I very s l i g h t  I 0 

0 
- 
- 
0 
0 
o 
0 
O 
0 
- 
- 
0 
o 
0 
0 
0 

29.5 1 Zero 
30 -- 

Very s l igh t  
Very s l lgh t  
Very s l igh t  
Zero 
Zero 
Zero -- 
- - 

S .D. 1 + a5 
-- 

1 
2 

Total mean. 
S.D. 

1 
2 
3 
4 
5 
6 

Total mean. 
S.D. 

30 
28 

1 
2 
3 
4 
5 

Slight 
28 s h g h t  
27 Very s h g h t  
27 ) Very s h g h t  
29.5 I Vely s l ~ g h t  

1 - 
0.4 i 

3 
4 
5 
6 

Total mean. 
S.D. 

28 
27.5 
26.5 
28 
28 
+ 0.567 

- 

0 
0 
0 
o 
o 
0 
- 

27 
27.5 
26.5 
27 
28.5 

r b 

0.43 1 -- - 
I 

Zero 
Zero 
Very s h g h t  
Zero 
Zero 

25.5 I S l ight  
I 27 -- 
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Chloramphen~cnl Activity In 24 hrs Uunc of Rabbxts 



Comparative Cllnlcal In Vlvo Evaluation sf the Rates of Absorption 

and Excretion of Different Commercial Brands of Oxytetracycline 

Hydrochloride 

Summary 

Comparative cllnlcal m vlvo evaluation of the rate and extent of gastro 

intestinal absorption ma of the urlnary excretion levels of three lmported 

commercial brands cf oxytetracycllne hydrochloride has been conducted on 

randomized groups of norm81 adult male volunteer subjects receiv~ng smgle 

oral doses of one gram each. 

The serum concentrations of the antibiotic as determined by micro- 

biological assay in blood samples withdrawn at mtervals of 2,4 and 5 hours 

after drug ingestion were taken as crlteria of the rapidlty ancl extent of 

alimentary absorption. The total 5 hour urinary excretion level of each 

brand of the antrbiotic served as basls for comparison of the rates and 

degree of their elimination by the &hey. Fig. (4) and (5), (see page 18). 

Conclusion 

These results allowed us to pacrfy our gromng uncertainty about certain 

preparations whlch whlle filly confirming official and international specl- 

fications often exhibited too wide a difference In price and fame. 

Often a follow-up wlth clinical trial was resorted to in vital 

questions as d ~ d  actually happen wlth tartar emetic. 

Simllar problems regarding analgesic preparations, as well as hypoglycaemic 

agents and anticoagulants could not be resolved by all the known analytical 

procedures and techniques. A supplementary biological or toxicolog~cal 

study was necessary before the fmal decisions regarding these agents 

could be taken. 

While such an extensron of the role of the quality control bodies should 

not be allowed to overwhelm their limited facilities. 

We believe that in developing countries the expenditure and effort given 

to such fuller lnvestlgations often allow for better understanding and co- 

operatlon from the concerned people In the industry as well as the medical 

services. All and above there is often a greater saving of resources and 

firmer insurance of them proper utilization. 
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