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Tlie Drug Analysis and Research Unit received and analyzed 261 drug samples over 
a five-year period, 1996 to 2000. Samples were received from regulatory authorities, 
local industry, non-governmental organizations, hospitals and private practitioners. 
The samples analyzed constituted 59.8 YO locally manufactured and 40.2 O/u 

imported products. The overall rate of failure to comply with quality specifications 
set out in tlie respective monographs was 21.1 %. This represents 24.6 O h  and 
16.2 % of tlie locally manltfactured and imported drugs, respectively. 
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INTRODUCTION 

Good quality drugs are essential for effective 
healtlicare delivery. In recognition of tliis, official 
compendia, such as the European Pliarmacopoeia 
[I], the British Pliarmacopoeia [2] and the United 
States Pharmacopoeia [3], alnons others, give tlie 
minimum requirements of a good drug. It is the 
onus of a drug manufacturer to folio\\. good 
manufacturing practices and to release q u a l i ~ .  
products to tlie consumers. On the other hand, 
drug regitlatory authorities have tlie responsibility 
of ensuring that tliis happe~ls. 

these dri~gs. The development of a liquid 
chromatographic metliod for analysis of fixed- 
dose combination products containing isoniazid, 
pyrazinamide and rifampicin has been reported 
elsewhere [14]. 

The present paper reports on the findings of drug 
analyses carried out at Drug Analysis and 
Research Unit (DARU) between January 1996 
and December 2000. 

MATERIALS .AXD I E T H O D S  

Samples 
Previous studies of drug products in tlie Kenyan 
market show that quality varies with type of drug, were received reeu'a'o? 
the manufacturer and \vlietlier the drugs are authorities, local industry, non-governmenra! 

locally manu factured or imported [4-91. Ce!:l;in organizations, hospitals and private practitioners. 

products, like locally manufactured intraveno~~s Procedures for receiving the samples have been 

infi~sions [lo], tetracyclines [ I  I], cotrimoxazole reported previously [4,5]. Tlie products \\.ere 

[I21 and ampicillin [I31 have attracted more either locally mani~factured or imported. 

attention because of tlieir nature, use a!id 
consequences of tlieir poor quality. T$e Methods 

antitubercular agents, antimala;.ial - drugs, 
especially the sulplio~iamide/pyriniethamine (SP! 
products, and the antiretroviral drugs comprise 
another important category because of the 
magnitudes of tuberculosis, ~lialaria and 
IHIVIAIDS in Sub-Saharan Africa. Besides, there 
is tlie threat of emerging resistance to many of 

Drugs were analyzed according to specifications 
given in tlie European Pliarmacopoeia, the United 
States Pharmacopoeia or tlie British 
Pharmacopoeia. Products which are not subject to 
official compendia were analyzed according to tlie 
inanufacturer's metliod and specifications. 
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RESULTS AND DISCUSSION 

Samples were evaluated for quality with regard to 
appearance, identification, disintegration, content 
of active pharmaceutical ingredient, dissolution 
and dissolution profile, microbial load and 
sterility. Out of 261 samples that were analyzed, 
156 (59.8 %) were locally manufactured while 
105 (40.2 %) were imported (table I). The overall 
failure to meet one or more of the specifications 
was 2 1.1 % (55 samples). Local products had a 
higher failure (24.6 %, 38 samples) than imported 
ones (1 6.2 %, 17 samples). 

The major quality problem was the content of the 
active ingredients, which was often too low and 
occasionally too high. Some products did not meet 
dissolution, sterility and particulate matter 
specifications. None of the products analyzed was 
found to have the wrong or no active 
pharmaceutical ingredients (counterfeit). 

The anthelmintic drugs had the highest failure 
(37.5 %) and these failed in the content of active 
ingredient. Most of these products were for 
veterinary use and all came from the same local 
company. The manufacturer concerned eventually 
solved the problem following advice on product 
development. 

The failure of the antimalarial drugs was 27.7 %, 
with suJphadoxine/pyrimethamine and 
chloroquine (CQ) having a failure rate of 40.5 and 
13.3 %; respectively. The quality of 
sulphadosine'p! rimethamine products in Kenya 
has k n  discussed else~vhere [15]. As opposed to 
c.:" .=:!aswr of drugs. Lvhich had a problem with 
r?c content of the active ingredients, the 
sulphadoxine/pyrimethamine and CQ products 
mostly had a problem with dissolution and 
scmerimes lvith both dissolution and content. 

The Ministry of Health in Kenya changed the first 
line antimalarial drugs from CQ to SP products in 
1998 [ I  61. Many local pharmaceutical companies 
immediately started manufacturing these products 
and hence the .ptoblems of quality may be 
attributed to poor pharmaceutical product 
development. Samples of sulphamethoxypyrazine 
Ipyrimethamine, amodiaquine and quinine were 
too few for inferences to be made. 

Other groups of drugs that had quality problems, 
especially in the content of active ingredients, 
include skin preparations (25.0 %, both local and 
imported), electrolytes (23.1 %, all imported), 
antiprotozoal agents (14.3 %, all local), 
antibioticslantibacterial agents (10.3 %, local and 
imported) and analgesics (9.8 %, local and 
imported). The bronchodilators had a failure rate 
of 20.0 %, but the sample size was not big enough 
to make conclusions. 

CONCLUSION 

The failure rate (23.6 %) of. drugs analyzed in 
DARU over the period 1996-2000 is higher 
compared to those analyzed in  the same 
laboratory in the period 1991-1995 (17.5 %) 191. 
This calls for strict market surveillance of drugs, 
especially antimalarial agents. Other drugs 
requiring close surveillance include 
antibioticslantibacterial agents, antiprotozoal 
agents, anthelmintic agents, skin preparations and 
electrolytes. 
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Tabk 1. Results o f  drugs analysis in Drug Analysis and Research Unit during the period 1996-2000 
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Dwq clas5 and name 

1. Alimentary system 
a1 .Anrispasrnodic drugs 

Atropine sulphate injection 
h )  H: -receptor antagonists 

Cimetidine tablets 

Total number 
o f  requests 

I 

3 

Number of  samples failed 
Local 

I 

Number ofsamples  passed 
Imported Local Imported 

3 
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Table 1 Cont'd .... 

1 

I 

1 

1 

1 

1 

1 

1 

1 
2 

1 

2 

1 
1 

I 
1 

4 
2 
3 
2 

1 

1 
1 

1 
1 

1 

I 
1 

3 
1 

1 
3 

2 

c) Antidiarrhoea drugs 
Anapulgite raw material 
Loperamide capsules 

2. Cardiovascular system 
Atenolol tablets 
Nifedipine retard tablets 

3. Endocrine system 
a) Corticosteroids 

Dexamethasone injection 
Prednisolone raw material 
Prednisolone tablets 

b) Oral hypoglycaemic agents 
Glibenclamide tablets 

4. Infections 
a) Antibioticslantibacterial agents 

Ampicillinlcloxacillin suspensiona 
Arnoxicillin trihydrate capsules 
Benzyl penicillin injectiona 
Chloramphenicol capsules 
Cloxacillin suspensiona 
Doxycycline capsules 
Erythromycin suspensiona 
Erythromycin tablets 
Gentamicin sulphate injectiona 
Norfloxacin tablets 
Sulphamethoxamldtrimethoprim 
(Co-trimoxazole) tablets 
Tetracycline capsules 

b) Antituberculosis drugs 
Ethambutol tablets 
Rifampicin capsules 

c) Antiprotozoal drugs 
Metronidazole injection 
Metronidazole tablets 

3 

1 

I 

1 
1 

3 
2 

1 
2 

1 
3 

1 
1 
1 

2 

1 
4 
2 
I 
1 
2 
3 
4 
3 
5 
2 

1 

1 
1 

2 
1 

4 

15 
2 

1 
1 

1 

1 
1 

25 

24 
1 

1 
1 
2 

Tinidazole raw material 
Tinidazole tablets 

d) Antimalarial drugs 
Amodiaquine suspensio~i 
Amodiaquine tablets 
Chloroquine tablets 
Chloroquine injection 
Sulfadoxine/pyrimethamine tablets 
Sulfadoxine/pyrimethamine suspension 
Sulfamethoxypyrazine/pyrimethamine tablets 
Sulfamethoxypyrazine/pyrimetharnioe drops 
Quinine raw material 
Quinine tablets 
Quinine syrup 
Quinine injection 

e) Antifungals 
Clotrimazole pessaries 
Nystatin pessaries 

1 
3 

1 
1 

29 
1 

39 
3 
1 
2 
2 
2 
1 
1 

4 
2 

I 

! 

i 
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Table 1 Cont'd.. .. 
f) Anthelmintic drugs 

Albendazole tablets 
Al bendazole suspension 
Albendazole bolus (Veterinary) 
Albendazole suspension (Veterinary) 
Levamisole suspension (Veterinary) 
Levamisole/oxyclozanide suspension 
(Veterinary) 

5. Nervous system 
a) Analgesics 

Aspirin/paracetamol/caffeine tablets 
Diclofenac tablets 
lbr~profen tablets 
lndomethacin tablets 
Mefenamic acid capsules 
Paracetamol tablets 
Paracetamol suspension 
Paracetamol/caffeine tablets 
Piroxicam capsules 
Paracetamoliphenylephrine/caffeine/vitamin 

b) Antidepressants 
Fluoxetine capsules 

c) Antipsychotics 
Chlorpromazine tablets 

6. Nutrition 
a) Electrolytes and Dextrose infusions 

Compound sodium lactate infusion 
Dextrose 5 % infusion 
Dextrose 10 % infusion 
Dextrose 50 % infusion 
Normal saline infusion 
Normal salineldextrose 5 % infusion 

1 b) Vitamins/minerals 
Calciurn/vitamin Clvitamin D3 tablets 
Iron with vitamin capsules 
Vitamin B-Complex injection 

7. Respiratory system 
a) Expectorants/Cough suppresants 
b) Bronchodilators 

Ephedrindtheophylline tablets 
Salbutamol tablets 
Salbutamollbrornhexine/guaifenesin syrup 

8. Skin preparations (Ointments or Creams) 
Bctamcthasone 0.1 YdGentamycin 0.3 '% 
Bsclornethasone 0.025 Wclotrimazole I Yd 

Gtntamicin 0.1 % 
Clorrimazole 1 % 
Gentamicin 0.1 % 
Hydrocortisone 1 % 
Tretinoin 0.5 % 
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Table 1 Cont'd .... 

a: powder for reconstitution 
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