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Executive summary

Executive summary

Aim: This was a pilot study to assess the quality of antimalarials (chloroquine
and sulphadoxine/pyrimethamine) in selected African countries, and to
determine whether the quality of these products was related to the level of the
distribution chain at which the samples were collected.

Methods: Samples were collected systematically from seven participating
countries that were coordinated by country team leaders. Each team leader was
responsible for coordinating sample collection, coding and packaging for
transportation to WHO/AFRO headquarters through the WHO country offices.
The samples were then sent to a single contracted laboratory, the Centre for
Quality Assessment of Medicines (CENQAM) in Potchefstroom, South Africa, for
analysis.

Findings: The results identified several significant problems of substandard
products within the drug distribution chains. They included percentage failures
in ingredient content ranging from 20% to 67% for chloroquine tablet (CQT) and
5% to 38% for sulphadoxine/pyrimethamine tablet (SPT) and dissolution failures
ranging from 5% to 29% for CQT and 75% to 100% for SPT. Such results cannot
be ignored. In view of the potential danger that the substandard antimalarials
could already be posing in the fight against malaria, an intervention plan should
be developed immediately. For example, quality surveillance systems could be
set up within drug regulatory authorities in the region and support given to
manufacturers to improve compliance with good manufacturing practices
(GMP).

The study faced a number of logistical difficulties. Of the eight participating
countries, seven (Gabon, Ghana, Kenya, Mali, Mozambique, Sudan and
Zimbabwe) submitted their samples in time for laboratory analysis. Some of the
samples that were collected could not be analysed for various reasons, including
spillage, crystallization of syrup samples, insufficient quantities and incorrect
labelling.

No clear relationship between the quality of products and the level of the
distribution chain was observed. Similarly, there was no difference between
locally manufactured and imported products.

Conclusion and recommendations: The data from this pilot project indicate
significant problems of substandard antimalarial products circulating within the
drug distribution chains in the African region. This appears to be due to non-
compliance with GMP guidelines by manufacturers in the production of the
antimalarials. Additionally, the products evaluated in this study may also have
been susceptible to handling problems, so rendering the observed patterns non
conclusive. However, in view of the potential danger that the substandard
antimalarials could already be posing in the region, there is justification for
WHO'’s Roll Back Malaria programme and others to take the necessary remedial

ix
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measures to ensure access to good quality drug products. These measures
should include support to national regulatory authorities in strengthening
manufacturing and distribution channel inspections. Equally critical is the need
for WHO to support regulatory authorities to work with the pharmaceutical
manufacturers to improve compliance to GMP, and good procurement and
distribution practices.



Background

1. Background

Malaria accounts for a large part of the disease burden in poor countries, causing
over a million deaths a year. With 90% of the deaths occurring in Africa, malaria
presents a serious health and socio-economic challenge. Effective drug treatment
continues to be a critical element of any strategy to control malaria. There have
been widespread reports of antimalarial drug resistance in the African region at a
time when globally the development of resistance is said to exceed the pace at
which new antimalarial drugs are being developed.!

In many settings, antimicrobial therapy is usually complicated not only because
of microbial drug resistance but also patient-related factors, such as poor
adherence to therapy, drug side-effects, such as vomiting, which lead to under-
dosage, drug interactions and individual variations. Therapeutic failure also
occurs due to pharmaceutical failure resulting from poor quality of products,
instability of products, which leads to deterioration of their quality before they
reach the patient, or the use of counterfeit products. Several WHO-sponsored
studies have demonstrated significant instability of products such as
ergometrine,2? and other essential medicines, during transport by sea, and also
during road transport inland.45

The problem of counterfeit drugs is well recognized within the African region as
well as in other parts of the developing world. It prompted WHO/EDM to
facilitate the Joint Project on Counterfeit Drugs which, among other activities,
generated guidelines for developing measures to combat counterfeit drugs.”

It should also be noted that pharmaceutical products of poor quality might
contribute to the emergence of resistance. This is because when patients are
treated with poor-quality drugs, resulting in low bioavailability, it leads to drug
under-dosage, which promotes the development of resistance. It is therefore
important to consider product quality when dealing with the problem of
antimalarial resistance.

Treatment failure, ascribed to resistance, may also be due to low quality, yet in
most countries the quality of antimalarials is rarely independently verified, and
the local capacity for independent drug quality assurance is worst where the
disease burden is the highest. Although malaria-endemic countries carry out
drug resistance monitoring in accordance with the WHO protocol,® there are no
data linking these treatment failures, i.e. drug resistance level with product
quality.

As part of the WHO Roll Back Malaria effort, and the on-going activities of the
Essential Drugs and Medicines Policy Department to improve access and
promote rational use of good quality essential medicines, a preliminary,
exploratory meeting of experts and others concerned, was held in Geneva in
October 1998. The meeting concluded that poor quality of antimalarials posed a
problem to malaria control, and therefore to public health, especially in countries
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where there is little or no drug regulatory infrastructure. It was also proposed to
set up a technical network of regional experts, with a primary focus on access to
quality antimalarials.

There was a need to clarify the nature and magnitude of the problem of quality
and consequently how it could be specifically addressed. As a prelude to a
comprehensive study on the quality of antimalarials in African countries and the
complex issues that might be involved, it was decided to carry out a pilot study
in selected countries. It was hoped that this would provide an indication of the
nature and gravity of the problem. The study results would then guide the
design of intervention strategies.



Methodology

2. Methodology

The study addressed the following research questions:

e Is there a problem of poor quality of chloroquine tablets and syrup
formulations and of sulphadoxine/pyrimethamine tablets in countries where
they are used?

e If so, what is the magnitude of this problem?

e Is the problem limited to a particular level of the distribution chain?

Study design and sampling

The most widely wused antimalarials, chloroquine and sulpha-
doxine/pyrimethamine were evaluated. Two dosage forms, tablets and syrup,
were sampled for chloroquine (CQT and CQS respectively) while only the tablet
form of sulphadoxine/pyrimethamine were sampled (SPT). The study was
designed to collect samples at various levels of the drug distribution chain, such
as medical stores, teaching hospitals, district hospitals, health centres, private
sector pharmacies, shops, street vendors and households. Quality indicators
measured were the content of the active ingredient and dissolution rate (for
tablets only) in comparison to standard specifications for these products in the
relevant pharmacopoeia.

Eight African countries, Gabon, Ghana, Kenya, Mali, Mozambique, Sudan, the
United Republic of Tanzania and Zimbabwe were chosen to participate in the
study. A team leader was chosen from each country to coordinate sample
collection following the standard sampling protocol, coding and packaging for
transportation to the WHO/AFRO Regional Adviser through the WHO country
office.

The sample identification system was based upon an agreed coding method for
all the countries involved in the study. Samples were collected at the various
levels of the distribution chain (see list above). Each participating country
collected a minimum of 20 samples of each of the three drug products. The
sample collectors adopted the actual quantities from each level to their local
situation using the following suggested steps:

¢ Identify the level and institution from which samples will be collected.

e Visit the authorities at the institution and household and acquaint them with
the purpose and importance of the study, as well as the information that will
be collected.

e Agree on the basis for replacement of drugs to be obtained as samples, if
necessary.

e Define sample identification and coding.

e Obtain standardized packaging for samples.

e Collect and carefully label samples at the point of collection.

e Collate all the samples, prepare them for dispatch and deposit them with the
WHO country office for onward freighting to WHO/ AFRO.
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e Send a summary of the sample dispatch report, including coding, to the team
leader.

Information obtained for each sample included the name of the drug (brand or
generic), strength, dosage form, date of manufacture, date of expiry, description
of packaging material, any remarks on storage, location of sample collection
point, and date of sample collection. Information on expiry dates was not
consistently available and therefore it was not recorded as part of the study.

The samples were sent to the WHO/AFRO Regional Office, and then channelled
to the Centre for Quality Assurance of Medicines (CENQAM) in Potchefstroom,
South Africa, for analysis.

Analysis of samples

Samples were analysed according to pharmacopoeial specifications to assess the
quality of the products. Tests were on the content of active pharmaceutical
ingredient for tablets and syrup, and dissolution and content for tablets.

2.1 Analytical methods

2.1.1 Method for the assay of chloroquine syrup

There is no analytical monograph in the United States Pharmacopeia (USP) or
British Pharmacopoeia (BP) for the assay of chloroquine syrup. A high pressure
liquid chromatography (HPLC) method was developed and validated in-house
for the determination of chloroquine in chloroquine syrup. Validation of the
method was carried out according to the validation criteria of the USP and the
guidelines of the International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human Use. Validation
parameters, such as specificity, linearity, accuracy and precision, as well as
chromatographic parameters, such as peak symmetry and resolution, were
assessed and optimized.

As the laboratory did not know the type of excipients used in the various
formulations, the method was only validated for interference from the most
generally used preservatives such as the parabens (hydroxy benzoates) and
benzoic acid. Evidence of interference from any other preservative not validated
for could not be detected during the analysis, and therefore the HPLC method
was assumed to be specific for the determination of chloroquine in chloroquine

syrup.

The method parameters were as follows:

HPLC column: Cig, 150 x 4.6 mm

Mobile phase: 75% 0.1M KHzPOy : 25% acetonitrile, 200mg heptane sulfonic
acid (pH 3.5)

Detection: UV at 330 nm

Flow rate: 2ml/min

Injection volume: 20 ul
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Performance criteria of the method:

Specificity: Specific for chloroquine in the presence of hydroxy benzoates and
benzoic acid

Precision: %RSD < 2.0

Linearity: > 0.98.

Symmetry: <15

Although the method was not specifically validated to indicate all five possible
decomposition products due to photo degradation, no peaks suggesting the
decomposition of the analyte before or during the analyses were observed.

2.1.2 Method for the assay of chloroquine tablets

The content of chloroquine was determined by UV-spectrophotometry in
accordance with an adapted method for chloroquine phosphate tablets of the
USP 24. The method consists of recording the UV absorbance of the sample at a
wavelength of 343 nm and comparing it to the absorbance of a reference standard
in a concentration range representing a 100% label claim at the same wavelength.

The method was adapted in such a way that it was possible to determine the
quantity of the different salt forms of chloroquine in the tablets, where
applicable. As all USP methods are specific for the analyte, the method was only
validated in terms of precision. Interference from excipients was validated by
superimposing the UV spectra of the sample and standard.

No interference from excipients was noted, and the precision of the method was
%RSD < 2.

2.1.3 Method for the assay of sulphadoxine/pyrimethamine tablets

The content of sulphadoxine and pyrimethamine was determined by means of
the HPLC method for the assay of sulphadoxine/pyrimethamine tablets
described in the USP 24. The chromatographic parameters were as follows:

HPLC column: Cis, 25cm x 4.6mm

Mobile phase: 80% glacial acetic acid (1:100), 20% acetonitrile, 500ul
triethylamine

Detection: UV at 254 nm

Flow rate: 2ml/min

Injection volume: 10ul

The performance parameters were as follows:

Specificity: Specific for sulphadoxine and pyrimethamine as per USP
Precision: %RSD<2

Linearity: >0.98

Peak symmetry: <1.9

Resolution: >1

No interfering peaks were observed during the analysis. The method was able to
have indicated a counterfeit substance in some of the samples.
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2.2 Dissolution testing

The general method and apparatus of the USP 24 were used for testing the
dissolution characteristics of both chloroquine and sulphadoxine/pyrimethamine
tablets according to their respective dissolution monographs.

2.2.1 Dissolution method for chloroquine tablets

The dissolution parameters for chloroquine tablets (USP 24) were as follows:

Apparatus: Apparatus 2 of the USP
Stir rate: 100 rpm

Dissolution medium: 900 ml water

Q-value: 75%

Time: 45 minutes

Sample volume: 5ml

Six tablets® were introduced into the dissolution vessels. Samples (5ml) of the
dissolution media in the different vessels were withdrawn after 45 minutes and
after further dilution, analysed for chloroquine content according to the
prescribed UV spectrophotometric method in the USP for the dissolution testing
of chloroquine phosphate tablets. The amount of chloroquine dissolved after 45
minutes is expressed as a percentage of the label claim.

2.2.2 Dissolution method for sulphadoxine/pyrimethamine tablets

The dissolution parameters for sulphadoxine/pyrimethamine tablets (USP 24)
were as follows:

Apparatus: Apparatus 2 of the USP

Stir rate: 75 rpm

Dissolution medium: 1000 ml phosphate buffer (pH 6.8)
Q-value: 60%

Time: 30 minutes

Sample volume: 2 ml

Six tablets were introduced into the dissolution vessels. Samples (2ml) of the
dissolution media in the different vessels were withdrawn after 30 minutes and
without any further dilution, analysed for sulphadoxine and pyrimethamine
content according to the HPLC method described in the USP for dissolution
testing of these tablets. The amount of sulphadoxine and pyrimethamine
dissolved after 30 minutes is expressed as a percentage of the label claim.

? Where fewer than six tablets were available, at least three were analysed for dissolution in order
to indicate trends
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3. Results

Full data and detailed results

Seven of the eight participant countries (Gabon, Ghana, Kenya, Mali,
Mozambique, Sudan and Zimbabwe) submitted samples to CENQAM for sample
analysis (Table I). Samples from Tanzania were not collected in time for the
initial analysis due to logistical problems. The full data and detailed results are
annexed at the end of this report.

Summary of results

Table I and Figures 1-5 show the combined results from all countries with the
results expressed as a percentage of the samples failing pharmacopoeial
standards out of the total number of samples analysed. Failed samples were
found in all countries for at least one of the three formulations (CQT, CQS, SPT).
Most failures were "low" failures, i.e. sample content found to be below the
minimum levels recommended for the products. The average percentage failures
for the active ingredients were 38.3% for CQT, 23.0% for CQS and 7.6% for SPT.
The average percentage failures for dissolution tests were 12.2% for CQT and
91.1%® for SPT. Every country had low failures for ingredient content for CQT
and for SPT dissolution indicating these as the most serious problems (Figures 2a
and 5a). Ghana, Zimbabwe and Mali had the highest CQT ingredient content
failures with 67%, 57% and 47.3% respectively. All participating countries had
high failure levels of SPT dissolution (greater than 75%), except for Gabon where
there were insufficient samples for this analysis. Only Mozambique had some
"high" content failures, i.e. samples above the upper limit of specification. These
failures were in the ingredient content for CQS (25%) and SPT (3%).

Table II and Figures 6-10 show the combined results from samples collected at
each distribution channel and expressed as a percentage of the samples failing to
meet the respective pharmacopoeial specifications. The highest percentage
failures in ingredient content for CQT were found at the district hospital (70.0%),
followed by district medical stores (58.3%), vendors/shops (50.0%), health
centres (46.1%), teaching hospitals (44.4%), pharmacies (43.3%), and households
(35.0%). For CQS, the highest percentage ingredient content failures were
recorded at the district medical stores (27.2%), household (26.7%), and
vendors/shops (21.0%). SPT had the highest percentage ingredient failures at
household level (30.7%) followed by district hospitals at 18.2%. High SPT
dissolution failures were found at all collection points (ranging from 58.8-100%)
topped by households (100%), health centres (85.8%), vendors/shops at 73.0%,
district hospitals 72.2%, district medical stores 72.2%, pharmacies 69.8%, and the
lowest failures in teaching hospitals, at 58.8%. The high failures in ingredient
content found on CQS and SPT in Mozambique were collected at district
hospitals and pharmacies.

® As percentage failure due to the dissolution of the pyrimethamine component
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Table III and Figure 11 show the combined country results (excluding the
samples collected in Sudan), according to the origin of the manufacturer,
expressed as percentages. For active ingredient content the local versus foreign
manufactured products results were: CQT 56.2% (27/48) versus 47.2% (17/36),
CQS 28% (7/25) versus 13.0% (3/23). For the dissolution test the local versus
foreign manufactured products results were: CQT 20.8% (10/48) versus 13.0%
(5/36). The high failures in ingredient content found in CQS and SPT in
Mozambique were from foreign manufacturers.



Discussion

4. Discussion

4.1 Is there a problem?

Significant quality problems were detected in this study. Table I shows that CQS
had content failure rates averaging 23.0% and headed by Mali with 66.7%
failures, Sudan 26.6%, and Kenya and Mozambique with 25% each. Content
failure for CQT was very significant, with the highest levels being in the samples
from Ghana (66.7%), followed by Zimbabwe (57,1%), Mali (47.3%), Kenya
(42.8%), Gabon (29.0%), Mozambique (20.0%) and Sudan (5.2%). This indicates a
very serious problem which warrants further investigation and intervention.
Dissolution failure rates for CQT were generally below 10%, except for Kenya
and Ghana with 28.6% and 20% respectively.

SPT had problems mostly with the dissolution of the pyrimethamine component
of the formulation, and averaged at 91.1%. Mali, Mozambique and Zimbabwe all
had a failure level of 100% for the SPT samples analysed. Kenya had a failure
level of 91.7%, Sudan 80.0% and Ghana 75.0%. Samples from Gabon were not
sufficient to carry out this test. These findings indicate another very serious
problem that warrants further investigation and intervention.

SPT content (pyrimethamine) failures were generally low (10% or lower) except
for samples from Ghana, which showed a significant level at 37.5%.

These figures suggest a significant problem of substandard products being found
in most countries and at all levels of the distribution chain. The main problem
seemed to be samples below the lower limit of specification. Generally there
were no "high" failures except in Mozambique where there was 25% failure in
CQS ingredient content and 2.8% high failure of active ingredient content of SPT.

4.2 What is the magnitude of the problem?

The data presented in this report indicate that there is a significant problem of
substandard antimalarial drug products circulating in the markets of the
participating countries. The most significant results were the low content failures
for CQT (ranging from a low of 5.2% in Sudan to a high of 66.7% in Ghana) and
SPT dissolution (ranging from a low of 75% in Ghana to 100% for Mali,
Mozambique and Zimbabwe). However, as this study faced a number of
logistical problems, i.e. sample containers, sample quantities, labelling and
coding, these results can only be taken as indicative, but not conclusive.
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4.3 Is the problem limited to a particular distribution level?

Analysis of the product failure rates by the level of the distribution chain (Table
IT) showed the highest failures for ingredient content of CQS at district medical
stores (27.2%), followed by households (26.7%), vendor/shops (21%), pharmacies
(14.2%), and health centres (11.1%). For CQT, the highest percentage ingredient
content failures were recorded at the district hospital level (70.0%), followed by
district medical stores (58.3%) and shops/vendors (50.0%). SPT had the highest
percentage ingredient content failures at household level (30.7%). This may be
linked to inadequate storage conditions in the homes. High SPT dissolution
failures were found at all collection points, led by households (100%), health
centres (85.7%), vendor/shops (73%), district hospitals (72.8%), district medical
stores (72.2%) and pharmacies (69.8%), with teaching hospitals lowest (58.8%).
The high failures in ingredient content found in CQS and SPT in Mozambique
were collected at district hospitals and pharmacies. These products were
imported into the country.

4.4 TIs the problem limited to imported or domestic products?

No significant trend was noted in comparing local versus foreign manufacturers,
as shown in Table III. There were failures of 56% (27/48) amongst locally made
products, compared to 47.2% (17/36) for foreign products for CQT active
ingredient content, and 28% (7/25) versus 13% (3/23) CQS active ingredient
content. Further investigation of this phenomenon will be important since it is
easier for national drug regulatory authorities to act and correct problems that
involve domestic manufacturers.

4.5 Limitations of the methodology
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Sample containers: Most of the samples were repacked in containers different
from the packaging in which the product was marketed, although care was taken
to use adequate materials. The closures of the packaging material were however
inadequate in the case of liquid preparations and leakage occurred which may
have compromised the integrity of the products.

Sample content: The physical and organoleptic properties of some of the CQS
were unacceptable, due to crystallization of the content of the container. The
crystallization could not be reversed by agitation, and so the samples were
rendered unsuitable for analysis. The tendency towards crystallization might
have been due to exposure to extremes of temperatures or to loss of content due
to the evaporation of liquid vehicle as a result of insufficient sealing of the
closures.

The content of some of the samples produced a foul smell, probably due to
insufficient preservation. This phenomenon may be related to an unacceptable
formulation but it may also be related to insufficient sealing of the closures, or
contamination during manufacturing.



Discussion

In the case of solid dosage forms, broken tablets were noted in some samples.
This could be due to a formulation variable that did not support severe handling
of the tablets. On the other hand, it may also be that, when removed from the
original packaging, the tablets were not adequately repackaged to withstand the
stress conditions of transportation.

Sample quantities: Many samples did not have the required number of units for
performing all the required tests. In such cases the tests were performed on
fewer than the required number of units. Although the results might give an
indication of the property evaluated, statistical variance would be high, due to
the limited number of units tested. In such cases the results had to be interpreted
with caution when trying to arrive at an absolute value for the particular
property tested.

11
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Conclusions and recommendations

5. Conclusions and recommendations

Some general conclusions can be drawn from this quality screening study for
antimalarials sampled in various African countries:

5.1 Conclusions

Significant problems of substandard products exist within the drug distribution
chains. Percentage failure of samples based on ingredient content ranging from
20% to 67% for CQT and 5% to 28% for SPT, and in dissolution failures ranging
from 5% to 33% for CQT and 75% to 100% for SPT, cannot be ignored. In view of
the potential danger that substandard antimalarials could already be posing in
the fight against malaria, an intervention plan should be developed immediately.
This could involve setting up quality surveillance systems within drug
regulatory authorities in the region and supporting manufacturers to improve
GMP compliance.

5.2 Need for further studies

There is a need for more carefully planned and executed studies in order to
define quality problems further. The lessons learnt from this pilot study could be
valuable in that next phase of investigations, as well as when carrying out
interventions to improve the quality of antimalarials and other medicines
moving in domestic and international markets.

5.3 Recommendations for further studies

This pilot study was conducted as a prelude to a comprehensive study on the
quality of antimalarials and the complex issues involved. The critical
methodological and analytical considerations highlighted in this report should be
taken into account when planning further studies. This means:

e Working closely with the analytical laboratory during the planning phase of
such a study in order to accommodate the analytical laboratory's needs
regarding sample and analytical information, sample containers, and the
quantities of sample needed.

e Products should not be taken from the original packaging material in which
they are marketed. The use of other packaging material than that used by the
manufacturer for sampling may compromise the integrity of the product.

e The storage and transport of samples after sampling should be validated to
assure the stability of the samples.

e A standard operational procedure should be used to guide sampling and
handling of sampled products in order to standardize procedures in all

13
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countries. Where possible, the formulation of the product and/or the
analytical method that the manufacturer uses for batch release should be
made available to the analytical laboratory. This is in order to assure the
specificity of the analytical method to be employed by the testing laboratory.

e More emphasis should be given to dissolution of solid dosage forms, as this
gives an indication of the pharmaceutical availability and interchangeability
of products.

e Tests for preservative efficacy should be considered for liquid dosage forms.

5.4 Recommendations for quality and bio-equivalence surveillance

14

Despite the logistical problems, this study demonstrated that there is a significant
problem of low quality. In view of the potential danger that substandard
antimalarials could already be posing in the fight against malaria in the region,
there was enough justification to recommend definitive action to be taken at
country level to address this problem. The WHO Roll Back Malaria Programme
should assist countries to take measures to minimize poor quality antimalarial
products reaching patients. Such measures should include: promoting good
procurement practices in the public sector; monitoring and supporting
manufacturers' and suppliers' GMP compliance; and supporting the
implementation of sound and effective post-marketing surveillance programmes
within drug regulatory authorities, to ensure safe use of good quality
antimalarial products.
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Tables

Tables

Table I: Combined country results: percentage failure of samples

Chloroquine . Sulphadoxine/
Country syr1c11p Chloroquine tablets pyrimetﬁamine tablets*
Content Content Dissolution Content Dissolution
Gabon 0 29.0 5.8 0 i
(0/8) (5/17) (1/7) (0/10)
Ghana 5.0 66.7 20.0 37.5 75.0
(1/20) (12/18) (3/15) (3/8) (3/4)
Mali 66.7 47.3 5.2 0 100
(4/6) (9/19) (1/19) (0/7) (7/7)
Kenya 25.0 42.8 28.6 0 91.7
(2/8) (3/7) (2/7) (0/12) (11/12)
Mozambique 25.0 20.0 6.7 5.5 100
(3/12) (3/15) (1/15) (1/18) (18/18)
Sudan 26.6 5.2 12.5 0 80.0
(4/15 (1/19) (2/16) (0/20) (12/15)
Zimbabwe 13.3 57.1 7.1 10.0 100
(2/15) (8/14) (1/14) (1/10) (10/10)
Average
failur eg (%) 23.0 38.3 12.2 7.6 91.1 (n=6)
Range (%) 0-66.7 20 - 66.7 5.2-28.6 0-37.5 7(5n-=16(;0

*Indicated as % failure due to the content and dissolution rate of the pyrimethamine
component

17
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Fig. 1. Percentage failure - chloroquine syrup
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Fig. 2. Percentage failure - chloroquine tablets (content)
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Fig. 2a. Content (%) - chloroquine tablets
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Fig. 3. Percentage failure - chloroquine tablets (dissolution)
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Fig. 4. Percentage failure - sulphadoxine/pyrimethamine
tablets (pyrimethamine content)

® % Failure

100
80
60
40
20

o‘.-_.‘ —e ()

u, %, o T, TR %

% ] ® % % %,

Fig. 5. Percentage failure - sulphadoxine/pyrimethamine
tablets (pyrimethamine dissolution)
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dissolution (%)

* Lowest 2« Mean -+ Highest

Fig. 5a. Sulphadoxine/pyrimethamine tablets - pyrimethamine

Country: 1=Gabon, 2=Ghana, 3=Kenya, 4=Mali, 5=Mozambique, 6=Sudan, 7=Zimbabwe

Table II: Combined country results: percentage failure of samples at
various collection points

Level of Chloroquine Chloroquine tablets .Sulphad.o xine/
collection syrup pyrimethamine tablets
Content Content Dissolution Content Dissolution
Teaching 0 444 22.2 5.8 58.8
hospital (TH) (0/5) (4/9) (2/9) (1/17) (10/17)
District 16.7 70.0 10.0 18.1 72.2
hospital (DH) (1/6) (7/10) (1/10) (2/11) (8/11)
District medical 27.2 58.3 33.3 11.1 72.2
stores (DMS) (3/11) (7/12) (4/12) (2/18) (13/18)
Health centre 11.1 46.1 0 0 85.7
(HO) (1/9) (6/13) (0/13) (0/21) (18/21)
Pharmacy (P) 14.2 434 43 11.6 69.8
(3/21) (10/23) (1/23) (5/43) (30/43)
Vendor/shop 21.0 50.0 12.5 5.4 73.0
(V/S) (4/19) (16/32) (4/32) (2/37) (27/37)
26.7 35.0 25.0 30.7 100
fousehold® | apy | g0 | @ne | @y | @/
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Fig. 6. Percentage failure - chloroquine syrup
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Fig. 7. Percentage failure - chloroquine tablets (content)
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Fig. 8. Percentage failure - chloroquine tablets (dissolution)
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Fig. 9. Percentage failure - sulphadoxine/pyrimethamine
(pyrimethamine content)
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Fig. 10. Percentage failure - sulphadoxine/pyrimethamine

(pyrimethamine dissolution)
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Table III: Percentage failure of samples as per origin (manufacturer)

Chloroquine . Sulphadoxine/
Product source syrup Chloroquine tablets pyrimethamine tablets
Content Content | Dissolution Content | Dissolution

Domestic 28.0 56.2 20.8 8.3 71.7
manufacturer (7/25) (27/48) (10/48) (4/48) (33/46)
Foreign 13.0 47.2 13.8 8.7 76.2
manufacturer (3/23) (17/36) (5/36) (7/80) (61/80)

. . 8.3 56.2 6.2 18.7 75.0
Notidentified |, »)) (9/16) (1/16) (3/16) (12/16)
Mean failure 16.4 53.2 13.6 11.9 74.3
rate

* Does not include samples collected in Sudan
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Fig.11. Percentage failure - sulphadoxine/pyrimethamine

(source)

W Domestic BImported
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Table IV: Number of samples collected and analysed

No. of samples collected No. of samples analysed

Country

cQT* CQS** SPT*** CQT cQs SPT
Gabon 20 11 24 19 9 24
Ghana 22 22 22 20 21 22
Kenya 13 11 25 11 9 24
Mali 23 16 14 20 6 14
Mozambique 18 12 40 15 12 36
Sudan 20 20 20 20 16 15
Zimbabwe 15 15 26 15 15 22
Totals 131 107 171 120 88 157

*CQT: Chloroquine tablets
***SPT: Sulphadoxine/pyrimethamine tablets

**CQS: Chloroquine syrup
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Table IVa: Country results from various collection points

Participating country: Gabon

No. of samples below No. of samples above No. of 1 ithi
No. of samples lower limit of upper limit of li 0. Of samp-es Wl.t n
ps s e imit of specification
CP analysed specification specification (passes)
(low failures) (high failures)
CQT | CQS | SPT | CQT | CQS | SPT CQT | CQS | SPT CQT CQS | SPT
A|D A A|D|A|D A A | D A D A A | D
TH 1 - 2 0|0 0 0100 0 0| - 1 1 0 2 |1
DH 1 - 2 110 0 0] -1]01]0 0 0| - 0 1 0 2 |-
MS - - - - - 0 O] -1-160 0 0| - - - 0 - |-
HC 1 0 2 110 0 0] -1]01]0 0 0| - 1 1 0 2 |-
P 3 3 4 110 0 0] -1]01]0 0 0| - 2 3 3 4 |-
Vs 8 4 12 | 5|1 0 1|-101(0 0 0| - 3 7 4 11 | -
H 4 2 0 01 0 0] -1]01]0 0 0| - 4 3 2 - |-
NK 1 0 2 210 0 0] -1]01]0 0 0| - 0 1 0 2 |-
Total | 19 9 24 (10| 2 0 1|11(0]0 0 0| - |11 | 17 9 23 |1

CP: Collection point

CQS: Chloroquine syrup
A: Content of active ingredient D: Dissolution rate
MS: Medical stores
VS: Vendor/shop

DH: District hospital
P: Pharmacy
NK: Not known

CQT: Chloroquine tablets
SPT: Sulphadoxine/pyrimethamine tablets

Table IVb: Country results from various collection points

Participating country: Ghana

TH: Teaching hospital
HC: Health centre
H: Household

No. of samples below No. of samples above No. of 1 ithi
No. of samples lower limit of upper limit of li 0. Of samp-es Wl.t n
ps is e imit of specification
CP analysed specification specification (passes)
(low failures) (high failures)
CQT | CQS | SPT CcQT CQSs SPT CcQT CQSs SPT CcQT CQs SPT
A|D A A|D|A|D A A | D A D A A|D
DH 3 1 2 210 0 2| -1]10] - 0 0| - 0 2 1 0| -
MS 2 4 2 110 0 2|-10] - 0 0| - 0 1 4 0| -
HC 2 3 0 110 0 -] -]10] - 0 0| - 1 2 3 - -
P 7 5 10 | 4 |1 1 2 (3|0 - 0 0| - 3 |5 4 8|5
VS 4 3 2 312 0 0|20 - 0 0| - 1 2 3 210
H 2 4 6 110 0 4 100 - 0 0| - 1 1 4 2 | -
NK 0 1 0 0|0 0 0]0]O0]| - 0 0| - 0 0 1 - | -
Total | 20 21 22 |12 ] 3 1 10/ 5|0 - 0 0| - 6 |13 20 |12| 5
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CP: Collection point
CQS: Chloroquine syrup

A: Content of active ingredient D: Dissolution rate
MS: Medical stores
VS: Vendor/shop

DH: District hospital
P: Pharmacy
NK: Not known

CQT: Chloroquine tablets
SPT: Sulphadoxine/pyrimethamine tablets

TH: Teaching hospital
HC: Health centre
H: Household
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Table IVc: Country results from various collection points

Participating country: Kenya

No. of samples below No. of samples above No. of samples within
No. of samples lower limit of upper limit of lim'it of specification
CP analysed specification specification (passes)
(low failures) (high failures)
CQT | CQS [ SPT | CQT | CQS | SPT CQT | CQS | SPT CQT | CQSs SPT
A | D A A|D| A |D A A|D| A |D A A D
TH 1 1 2 110 0 0j1|[0]O0 0 00|01 1 21
DH 1 1 2 110 1 0j]1|0]0O0 0 00|01 0 2|1
MS 2 2 4 1|1 0 0| 4|0]0O0 0 0] 0|11 2 4| 0
HC 1 1 2 010 0 0|1,01]0 0 0|0 |11 1 211
P 3 3 6 110 1 030710 0 0] 0] 213 2 6| 3
\'&] 3 1 8 01 0 030710 0 0]0|2]2 1 81 5
H - - - S . - -] -] - - -] -] - - - -
NK - - - -] - - - -] -] - - - -] -] - - - -
Total | 11 9 24 | 4|2 2 013/ 0710 0 0]0]6]9 7 24| 11

CP: Collection point

CQS: Chloroquine syrup
A: Content of active ingredient D: Dissolution rate
DH: District hospital

P: Pharmacy
NK: Not known

MS: Medical stores
VS: Vendor/shop

CQT: Chloroquine tablets
SPT: Sulphadoxine/ pyrimethamine tablets

Table IVd: Country results from various collection points

Participating country: Mali

TH: Teaching hospital
HC: Health centre
H: Household

No. of samples below No. of samples above No. of samples within
No. of samples lower limit of upper limit of lim.it of s epcification
CP analysed specification specification (passes) P
(low failures) (high failures) P
CQT | CQS | SPT CcQT CQS SPT CQT CQs SPT CcQT CQS SPT
A|D A A|D|A|D A A|D A D A A | D
TH 1 0 2 1|0 0 01070 0 0|0 0 1 - 2 |1
DH 1 0 0 010 0 0j0]0]O 0 010 1 1 - -1
MS 2 1 2 1|0 0 0)]1[0]0 0 0|0 1 2 1 2 |1
HC 1 0 0 1|0 0 0]0 |00 0 0|0 0 1 - - -
P 3 1 6 [ 2|0 0 0]5(07]0 0 0|0 1 3 1 6 |1
VS 7 2 4 6|0 2 02070 0 0|0 1 7 - 4 | 2
H 5 2 0 110 2 0]0|0]0O0 0 0|0] 4 |5 - - -
NK - - - - - - - - - - - - - - - - - -
Total | 20 6 14 |12 ] 0 4 0]9/0]0 0 0|0 20 2 14 | 6

CP: Collection point

CQS: Chloroquine syrup
A: Content of active ingredient D: Dissolution rate
DH: District hospital

P: Pharmacy
NK: Not known

MS: Medical stores
VS: Vendor/shop

CQT: Chloroquine tablets
SPT: Sulphadoxine/pyrimethamine tablets

TH: Teaching hospital
HC: Health centre
H: Household
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Table IVe: Country results from various collection points

Participating country: Mozambique

No. of samples below No. of samples above No. of ! thi
No. of samples lower limit of upper limit of L 0- Ot samp-es Wl.t n
ps cps e imit of specification
CP analysed specification specification (passes)
(low failures) (high failures)
CQT | CQS | SPT | CQT CQS | SPT CQT CQS | SPT CQT CQS | SPT
A | D A A|D|A|D A A|D|A|D A A | D
TH 3 2 6 |10 0 0j0]0]|oO 0 00213 2 6 |3
DH - - . - - - -] 0 |- -1 - - - -
MS 4 3 8 |3 |1 0 0j0]2]0 - 0,0[]1]3 1 8 |3
HC 3 0 6 |00 0 0(0]-10 0 0,0[3]3 0 6 |1
P 3 7 10 |10 0 11010 0 0,0]2]3 6 913
VS 1 0 4 1010 0 0(0]0f|oO 0 0011 0 311
H 1 0 2 |0]0 0 00|00 0 0011 0 210
NK - - - - |- - -l -] - - -l -1 - - - -] -
Total | 15 12 36 |51 0 1/0[3]0 0 0|0 |11 )14 9 3|11
CP: Collection point CQT: Chloroquine tablets
CQS: Chloroquine syrup SPT: Sulphadoxine/pyrimethamine tablets
A: Content of active ingredient D: Dissolution rate TH: Teaching hospital
DH: District hospital MS: Medical stores HC: Health centre
P: Pharmacy VS: Vendor/shop H: Household
NK: Not known
Table IVf: Country results from various collection points
Participating country: Zimbabwe
No. of s'an}ples below No. of s-an?ples above No. of samples within
No. of samples lower limit of upper limit of limi pe o
ps cps e imit of specification
CP analysed specification specification (passes)
(low failures) (high failures)
CQT | CQS | SPT | CQT CQs SPT CQT CcQs SPT CQT CQs SPT
A | D A A|D|A|D A A|D|A|D A A | D
TH 2 1 4 |1]0 0 1(3]0(0 0 0,0]1]2 1 311
DH 3 4 4 1210 0 0[3]0](0 0 0,0]1]3 4 4 |1
MS - - - -] - - -l -] - - - -l -] - - - -] -
HC 4 4 10 | 210 1 0[9]0]0 0 0,0]2]4 3 10 | 1
P 1 1 4 |10 0 0|3]07]0 0 00|01 1 411
VS 2 2 0 [1]0 0 0j0]0]|oO 0 0,0]1]2 2 010
H 3 3 0 [3 |1 1 0(0]0]|oO 0 0,0]0]2 2 010
NK - - - -] - - - - -] - - -l -] - - - -] -
Total | 15 15 22 |10 ] 1 2 1|18/ 0|0 0 0|0]|5 |14 13 |21 4
CP: Collection point CQT: Chloroquine tablets
CQS: Chloroquine syrup SPT: Sulphadoxine/ pyrimethamine tablets
A: Content of active ingredient D: Dissolution rate TH: Teaching hospital
DH: District hospital MS: Medical stores HC: Health centre
P: Pharmacy VS: Vendor/shop H: Household

NK: Not known

28




Tables

Table IVg: Country results from various collection points

Participating country: Sudan

No. of samples below No. of samples above No. of samples within
No. of samples lower limit of upper limit of lim.it of s epci fication
CP analysed specification specification (passes) P
(low failures) (high failures) P
CQT | CQS | SPT | CQT | CQS | SPT CQT | CQS | SPT CQT | CQS | SPT
A|D A A|D|A|D A A|D|A|D A A | D
TH 1 1 1 0|0 0 0|1]07]0 0 00|11 1 110
DH 1 - 1 0|0 - 0|1]07]0 - 00|11 - 110
MS 2 1 2 011 1 0|1]07]0 0 00|21 0 2 |1
HC 1 1 1 0|0 0 0|1[0]0 0 00|11 1 110
P 3 2 3 010 0 0|3]07]0 1 0]0|3]3 1 3|10
\'&] 7 7 7 |00 0 05010 1 0|0 |7 |7 6 7| 2
H 5 4 5 1 |ns 0 0 |ns| 1 ]|mns 1 0O [ns| 3 |ns 3 5 | ns
NK - - - - | - - - -] -] - - - -] - - - - | -
Total | 20 16 20 |11 1 01121 ] 0 3 00|18 |14| 12 20| 3

CP: Collection point

CQS: Chloroquine syrup
A: Content of active ingredient

DH: District hospital
P: Pharmacy
NK: Not known

CQT: Chloroquine tablets

ns: Sample not sufficient

SPT: Sulphadoxine/ pyrimethamine tablets
D: Dissolution rate
MS: Medical stores
VS: Vendor/shop

TH: Teaching hospital
HC: Health centre
H: Household

Table Va: Country results according to origin of manufacturer

Participating country: Gabon

No. of samples No. of samples No. of samples within
Origin | No. of samples below lower limit of | above upper limit of I ", pres wi
of lysed specification specification imit of specification
analy p p
manu- (low failures) (high failures) (passes)
facturer | CQT | CQS | SPT CQT CQS | SPT CQT CQS | SPT CQT CQS SPT
A | D A A/D A | D A A/D A | D A A | D
Foreign
manu- 14 9 22 | 8|2 0 0j-{01]0 0 11-]6 |12 9 21 | -
facturer
Not 2 | o | 2|1]o| - |oj1fo]o| o |o[-|1]2] - |21
known
Local
manu- 3 0 0 010 - -1-101]0 0 -1-131]3 - -] -
facturer
Totals 19 9 24 |9 |2 0 0j1{ 0|0 0 1(-]10]|17 9 23 | 1

CQT: Chloroquine tablets
SPT: Sulphadoxine/pyrimethamine tablets

D: Dissolution rate

CQS: Chloroquine syrup
A: Content of active ingredient
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The quality of antimalarials: A study in selected African countries

Table Vb: Country results according to origin of manufacturer

Participating country: Ghana

No. of samples below

No. of samples

Origin | No. of samples lower limit of above upper limit of No. of samples within
ps cps o limit of specification
of analysed specification specification (passes)
manu- (low failures) (high failures) P
facturer CQT CQS | SPT CQT CQS SPT CQT CQS | SPT | CQT | CQS SPT
A | D A A | D A|D A A Dl Al D A A | D
Foreign
manu- 2 2 14 | 2| - 0 514,010 0 0[0]0] - 2 9| 4
facturer
Not
7 19 4 6 |1 1 2 1-101|0 0 0[{0]1] 6 18 2| -
known
Local
manu- 11 0 4 6 | 2 - 311010 - 00|57 - 11
facturer
Totals 20 21 22 |14 | 3 1 10({5{ 0|0 0 0{0|6|13| 20 |12]| 5

CQT: Chloroquine tablets
SPT: Sulphadoxine/pyrimethamine tablets
D: Dissolution rate

CQS: Chloroquine syrup
A: Content of active ingredient

Table Vc: Country results according to origin of manufacturer

Participating country: Kenya

No. of samples below

No. of samples

Origin | No. of samples lower limit of above upper limit of FO'.Of sampl‘e§ w1.th1n
of lysed specification specification imit of specification
analyse p p

manu- (low failures) (high failures) (passes)

facturer CQT CQS | SPT CQT CQSs SPT CQT CQS | SPT CQT CQs SPT
A | D A AlD|A | D A AlD A | D A A | D

Foreign

manu- 4 0 6 110 0 o|3|110 - 0|0 2| 4 - 6 | 3

facturer

Not o | 2 | 2|-]-| o Jol1]-]o| o |olof-|-] 2 |2]|1

known

Local

manu- 7 7 16 | 3 | 2 2 091010 0 0|0 4| 2 5 16 | 7

facturer

Totals 11 9 24 | 4 | 2 2 0/13| 1|0 0 0|0 6 | 6 7 24 | 11
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CQT: Chloroquine tablets
SPT: Sulphadoxine/pyrimethamine tablets
D: Dissolution rate

CQS: Chloroquine syrup
A: Content of active ingredient




Tables

Table Vd: Country results according to origin of manufacturer

Participating country: Mali

No. of samples below

No. of samples

Origin | No. of samples lower limit of above upper limit of i\.To..of sampl‘e§ w1-th1n
of lysed specification specification imit of specification
analy P p
manu- (low failures) (high failures) (passes)
facturer | CQT | CQS | SPT | CQT | CQS | SPT | CQT | CQS | SPT| CQT CQS | SPT
A | D A AlD| A | D A Al D A D A A|D
Foreign
manu- 3 1 10 | 2|0 0 071010 0 0j-] 1 3 1 10 | 3
facturer
Not
5 1 2 | 210 1 01,1010 0 O|-| 3 |5 0 2 |1
known
Local
manu- 12 4 2 810 3 o100 0 0|-| 4 |12 1 211
facturer
Totals 20 6 14 |12 0 4 0j9|0]|0 0 0|-| 8 |20 2 14| 5
CQT: Chloroquine tablets CQS: Chloroquine syrup
SPT: Sulphadoxine/pyrimethamine tablets A: Content of active ingredient
D: Dissolution rate
Table Ve: Country results according to origin of manufacturer
Participating country: Mozambique
No. of samples below | No. of samples 1
Origin | No. of samples lower limit of above upper limit of | VO °f samples within
p PP limit of specification
of lysed specification specification P
analyse P p
manu- (low failures) (high failures) (passes)
facturer CQT | CQS | SPT CQT CQS SPT CcQT CQS | SPT CcQT CQs SPT
A | D A AlD| A | D A Al D A D A A | D
Foreign
manu- 13 11 26 | 5|1 0 018 0| 0 3 1(-| 8 |12 8 25| 8
facturer
Not 12 | o |6 fo|o| - [1]5|0fo| - |of-| 22| 1 [5]1
known
Local
manu- 0 1 4 - - 0 031010 0 o(-1] - 0 - 4 |1
facturer
Totals 15 12 36 | 5|1 0 1/26| 0|0 3 1/-| 10 |14 9 34 |10

CQT: Chloroquine tablets
SPT: Sulphadoxine/pyrimethamine tablets
D: Dissolution rate

CQS: Chloroquine syrup
A: Content of active ingredient
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The quality of antimalarials: A study in selected African countries

Table Vf: Country results according to origin of manufacturer

Participating country: Zimbabwe

No. of samples below

No. of samples above

Origin No.of samples lower limit of upper limit of i\.fo..of sampl‘e§ w1‘th1n
of lysed specification specification imit of specification
analy p P

manu- (low failures) (high failures) (passes)

facturer | CQT | CQS | SPT | CQT | CQS | SPT | CQT | CQS | SPT CQT | CQS | SPT
A | D A AlD|A | D A A|DJ|A|D A A | D

Foreign

manu- 0 0 2 - - - 011010 - 0 - - - 0 211

facturer

Not 0 2 o |-]-] 1 ~lolo| o o -|-]-]1]-]-

known

Local

manu- 15 13 20 (10| 1 1 171 0| 0 0 0| -5 114 12 19| 3

facturer

Totals 15 15 22 (10| 1 2 18/ 0 | O 0 0| -|5 1|14 13 21 | 4
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CQT: Chloroquine tablets
SPT: Sulphadoxine/pyrimethamine tablets
D: Dissolution rate

CQS: Chloroquine syrup

A: Content of active ingredient




Annexes

ANNEX: 1A

Country: Gabon

Product: Chloroquine syrup

Annexes

CENQAM LAB RESULTS

Active ingredient content
CENQAM Sample CP [ Manufacturer 1st 2nd 3rd Mean | Low | High | Pass
REF NO number value value value | value | fail fail 90 -

<90% |>110%( 110%
20010563 |GA/CQS/SH02 |S RPR, France 100.68| 99.69| 98.97( 99.78| - - 99.78
20010564 |GA/CQS/HHO7 |H RPR, France 102.27| 100.56( 100.53(101.12| - - 110112
20010565 |GA/CQS/PH09 |P RPR, France 101.48| 104.70( 102.49(102.89| - - [102.89
20010566 |GA/CQS/PH10 |P RPR, France 100.84| 98.48( 99.13| 99.48| - - 99.48
20010567 |GA/CQS/HHO08 |H RPR, France 103.15| 102.79 104.36(103.43| - - [103.43
20010568 |GA/CQS/PV12 - |RPR, France 100.54| 100.18( 101.16(100.63| - - |100.63
20010569 |GA/CQS/SH04 |S RPR, France 103.14| 102.25( 102.22(102.54| - - |102.54
20010570 |GA/CQS/SH05 RPR, France 101.63| 100.09( 100.82(100.85| - - |100.85
20010571 |GA/CQS/PH11 |P RPR, France 104.84| 104.96 104.66(104.82| - - |104.82

REF NO: Reference number

H: Household
TH: Teaching hospital

CP: Collection point
P: Pharmacy

DH: District hospital
S: Shop
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The quality of antimalarials: A study in selected African countries

ANNEX: 1B

Country: Gabon
Product: Chloroquine tablet

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample CP Manu- Mean % Low [Pass 1st 2nd 3rd [ Mean | Low | High | Pass
REF NO number facturer dissol- | RSD | Fail |[>80% [ value | value | value | value | fail fail 93-
ution | (n=6) | <80% <93% [>107%| 107%

20010538 |GA/CQT/IVE0S |SV l'fz'f"c . 88.12| 4.07| - | 88.12| 93.02| 92.45| 93.37| 92.95| 92.95| - ;
Robert's

20010539 |GA/CQT/VEO5 |SV |Pharm, 91.30| 3.54| - | 91.30] 89.60| 95.50| 88.30| 91.18| 91.18| - ;
Lagos

20010540 |GA/CQT/SH06 |S E;ﬁ; . 93.61| 4.33| - | 93.61| 91.97| 93.23| 95.48| 93.56| - - | 9356
SmithKline

20010541 |GA/CQT/PH20 [P |Beecham, 91.47| 170 - | 91.47| 92.11| 80.95| - | 91.03| 91.03 - ;
UK

20010542 |GA/CQT/SHO2 |S E;ﬁ’c . 94.94| 236 - | 94.94| 93.19| 92.69| 95.31| 93.73| - - | 9373

20010543 |GA/CQT/SHO3 |S l'fz'f"c . 93.37| 1.69| - | 93.37| 83.60| 85.78| 85.19| 84.86| 84.86| - ;
SmithKline

20010544 |GA/CQT/DHO7 |DH |Beecham, 92.94| 049 - | 92.94| 91.88| 91.01| - | 91.45| 9145 - ;
UK

20010545 |GA/CQT/VE08 |SV ﬁ:;:“a lab.l 7947\ 11.79| 79.48| - | 90.68| 91.29| 90.57| 90.85| 90.85| - ;

20010546 |GA/CQT/HH12 |H l'fm’c . 50.84| 25.86| 50.84| - | 94.31| 94.36| 95.54| 94.37| - - | 9437

20010547 |GA/CQT/HH14 |H  |Unknown 87.97| 3.64| - | 87.97| 94.58| 93.55| 94.82| 94.32| - - | 9432

20010548 |GA/CQT/HH15 |H  |Unknown | BLOQ | - ; - |BLoa|BLOQ|BLOQ|BLOQ| - - -

20010549 |GA/CQT/PVIT | - g:::f:e lab,| 9464 230 - | 94.64| 92.61| 91.79| 91.82| 92.07| 92.07| - ;

20010550 |GA/CQT/HCO1 [HC E&ar&":l’t';ed 89.58| 1.67| - | 89.58| 93.07| 92.75| 92.98| 92.93| 92.93| - -

20010551 |GA/CQT/TB16 | - |Unknown 92.86| 1.16| - | 92.86] 92.02| 91.05| 91.36| 91.48| 91.48| - ]

20010552 |GA/CQT/PH19 [P E;T‘; . 92.97| 1.74| - | 92.97| 93.06| 94.11| 95.08| 94.08| - - | 94.08

20010553 |GA/CQT/HH13 |H l'fr':'f‘;; . 90.71| 054 - | 90.71| 94.34| 96.05| 92.58| 94.06| - - | 94.06

20010554 |GA/CQT/IVE04 |SV gggo':lha'm’ 92.44| 323 - | 92.44| 93.38| 92.61| 93.01| 93.00| - - | 93.00

20010555 |GA/CQT/PH18 |P gb‘;;ha"“' 98.02| 11.49| - | 98.02| 95.56| 94.45| 95.48| 95.17| - - | 9517

20010556 |GA/CQT/HH11 |H gjbeo';ha'm’ 94.60| 241 - | 94.60| 95.34| 95.82| 93.66| 94.94| - - | o404

20010557 |GA/CQT/TH10 |TH Is;id"l‘:'::ﬁ:: 90.51| 1.33| - | 90.51| 93.75| 93.88| 94.32| 93.98| - - | 93.98
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REF NO: Reference number
DH: District hospital

P: Pharmacy

S: Shop

RSD: Related standard deviation CP: Collection point

H: Household

BLOQ: Below limit of quantification

HC: Health centre
SV: Street vendor

TH: Teaching hospital




Annexes

ANNEX: 1C

Country: Gabon
Product: Sulphadoxine/pyrimethamine tablets

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample CP Manu- Mean % Low | Pass | 1st 2nd 3rd [ Mean | Low | High | Pass
REF NO number facturer dissol- [ RS fail | >65% | value | value | value | value | fail fail 90-
ution | (n=6) | <65% <90% |>110%| 110%
20010526-P |GA/SPTIVEOS |SV Et';"tl'J"Kdge ; ; ; - |101.76| 99.92|102.48/101.39| - - [101.39
20010526-S |GA/SPTIVEOS |SV E{;"tl'jl’gge ; ; ; - | 95.75| 95.47| 94.64| 95.28| - - | 95.28
20010527-P |GA/SPT/HCO1 [HC E;S‘r‘z‘;ica’ ; ; ; - |100.21|106.14|110.22|105.52| - - |105.52
20010527-S |GA/SPT/HCO1 |HC gsg‘r‘l’g"a’ ; ; ; - | 97.97| 99.29\101.23| 99.49| - - | 99.49
20010528-P |GA/SPT/TB12 [Nk |Pharmamed ; ; ; - | 97.57|101.61| 90.22| 96.47| - - | 9647
Ltd, Malta
20010528-S |GA/SPT/TB12 [NK |Pharmamed - - - - |106.36{102.50| 99.21|102.72| - - |102.72
Ltd, Malta
20010529-P |GA/SPTIVE0S |SV E{;"ﬂ‘:gge ; ; ; - | 90.20| 93.91| 91.43| 91.85| - - | o185
20010529-S |GA/SPT/VE09 |SV E{é“tl';l’(dge - - - - | 97.17| 97.61| 96.09| 96.96| - - | 96.96
20010530-P |GA/SPT/PH11 [P l'f:’a"n';'ab’ ; ; ; - | 97.46/100.27|100.40| 99.38| - - | 99.38
20010530-S |GA/SPT/PH11 |P E;‘:li'ab' ; ; ; - | 96.08| 99.94|102.47| 99.50| - - | 99.50
20010531-P |GA/SPT/PH10 [p |Gracure - - . - |103.00| 96.40| 99.21| 99.57| - - | 99.57
Pharm, India
20010531-S |GA/SPT/PH10 |p |Gracure . . . - | 98.99| 95.19| 98.20| 97.46| - - | 97.46
Pharm, India
20010532-P |GA/SPT/SHO3 |S E;cnf::ee lab, ) ) ] - | 98.77|101.40 99.14| 99.77| - - | 99.77
20010532-S |GA/SPT/SHO3 |S l'f:’a"n';'ab’ ; ; ; - | 78.52| 80.24/101.37| 86.71| 86.71| - ;
20010533-P |GA/SPT/SHo2 |5 |Sracure - - - - | 98.18 96.47|100.35 98.34| - - | 98.34
Pharm, India
20010533-S |GA/SPT/SHo2 s |Gracure - - . - | 97.16| 93.54| 99.27| 96.66| - - | 96.66
Pharm, India
20010534-P |GA/SPTIVEO? |SV E{;"ﬂ‘:gge ; ; ; - | 92.47| 8s.04| 91.83| 90.78| - - | 9078
20010534-S |GA/SPT/VEO7 |SV E{é“tt';l’(dge - - - - | 90.07| 94.68| 95.29| 93.35/ - - | 93.35
20010535-P |GA/SPT/THO6 |[TH |Unknown 35.60| 12.70| 35.60| - | 91.48| 91.03| 96.83| 93.11| - - | 9311
20010535-S |GA/SPT/THO6 |[TH |Unknown 72.40| 7.07| - | 72.40| 82.42|101.53| 97.38| 93.78| - - | 9378
20010536-P |GA/SPT/DH04 |pH [Adianta ; ; ; - |100.87| 95.66| 93.94| 96.82| - - | 96.82
Pharma
20010536-S |GA/SPT/DHo4 |pH |Adianta - - - - |100.34[101.68[101.34|101.12| - - |101.12
Pharma
20010537-P |GA/SPT/SHO5 |S l'f:’a"n';'ab’ ; ; ; - |100.34/101.39|100.03| 100.58| - - |100.58
20010537-S [GAISPT/SHOS s [Roche 1ab, : - | - | - |101.38 99.61|100.74[10058| - | - [100.58

REF NO: Reference number

DH: District hospital
SV: Street vendor

RSD: Related standard deviation CP: Collection point

HC: Health centre
TH: Teaching hospital

NK: Not known
P: Pyrimethamine

P: Pharmacy S:Shop
S: Sulphadoxine
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The quality of antimalarials: A study in selected African countries

ANNEX: 2A

36

Country: Ghana
Product: Chloroquine syrup

CENQAM LAB RESULTS

Active ingredient content

CENQAM Sample CP Manu- 1st 2nd 3rd Mean | Low High Pass
REF NO number facturer value | value | value | value fail fail 90-

<90% | >110% | 110%
20010572 |GH/CQS/SH45 [S  |Unknown 99.99(100.74| - 100.37 - - 100.37
20010573 |GH/CQS/HH82 |H  |Unknown 96.65 96.59| - 96.62 - - 96.62
20010574 |GH/CQS/DS87 |DMS|Unknown 96.22| 95.78| 9519 95.73| - - 95.73
20010575 |GH/CQS/HC24 |HC |Unknown 101.80/100.07| - 100.94| - - 100.94
20010576 |GH/CQS/DS02 |DMS|Unknown 103.44| 99.53| - 101.48| - - 101.48
20010577 |GH/CQS/SH63 |S  |Unknown 98.67| 98.15| 97.63| 98.15 - - 98.15
20010578 |GH/CQS/HH86 |H |Unknown 91.13| 90.53| - 90.83 - - 90.83
20010579 |GH/CQS/DH90 |DH |Unknown 103.99(102.54|102.41 102.98 - - 102.98
20010580 |GH/CQS/PH47 [P |Unknown 101.92(102.26/103.38| 102.52 - - 102.52
20010581 |GH/CQS/SH43 |S  |Unknown 102.66(100.54|102.93 102.04| - - 102.04
20010582 |GH/CQS/DS03 |DMS|Unknown 100.21(101.08/102.88| 101.39( - - 101.39
20010583 [GH/CQS/PH57 [P [Unknown 102.79|104.78/105.51| 104.36| - - 104.36
20010584 |GH/CQS/HC32 [HC |Unknown 93.44( 92.91| 92.33 92.89 - - 92.89
20010585 |GH/CQS/CS33 |CMS|Unknown 101.84| 99.43| - 100.63| - - 100.63
20010586 |GH/CQS/PH68 |P  |Unknown 106.40(107.02|103.33| 105.58| - - 105.58
20010587 |GH/CQS/PH46 [P  |Unknown 78.43| 86.87| 84.42| 83.24| 83.24| - -
20010588 |GH/CQS/PH15 [P  |Unknown 90.60| 96.78| - 93.69 - - 93.69
20010589 |GH/CQS/HH39 |H  |Unknown 101.41(102.47| - 101.94| - - 101.94
20010590 |GH/CQS/HH75 |H  |Unknown 98.22| 97.35| - 97.79 - - 97.79
20010591 |GHICQSHCO1 [HC (RvoPhamm Labilqg; 19(102 32| 99.44| 101.31| - - | 10131
20010592 |GH/CQS/TBO6 | - f;?i:‘"e Pharm,| 102.16|102.26|102.66| 102.36| - - 102.36
REF NO: Reference number CP: Collection point CMS: Central medical stores

DH: District hospital
H: Household

DMS: District medical stores
P: Pharmacy

HC: Health centre
S: Shop




Annexes

ANNEX: 2B

Country: Ghana
Product: Chloroquine tablets

CENQAM LAB RESULTS

Dissolution test Active ingredient content
CENQAM Sample CcP Manu- Mean % Low | Pass| 1st | 2nd | 3rd | Mean | Low | High | Pass
REF NO number facturer dissol- | RSD | fail | >80% | value | value | value | value | fail fail 93-
ution | (n=6) | <80% <93% | >107% | 107%

20010513 [GHICQT/SHaa [s  (Rannex Ll 57.01) 4290| 57.01| - | 87.70| 85.77| 87.27 86.91 86.91| - -
20010514- 16 cqripHss [P |KinaPharmal g0 051 192 . | 90.05| 93.16| 93.43| 93.13| 93.24| - - | 9324
1g Accra
20010514- |G cqriphss |p [Kinapharmal g - - - | 89.96| 89.23| 90.61| 89.93| 89.93| - -
0.5g Accra

Letap
20010515 |GH/CQT/PH100 [P |Pharma- 85.43| 975 - | 85.43| 95.01| 95.65 93.91| 94.86| - - | 9as6

ceuticals
20010516 |GH/ICQT/PH67 [P |Unknown 93.76| 494 - | 93.76] 91.79| 91.36| 90.99| 91.38| 91.38| - -
20010517 |GHICQT/DHO1 |DH [SKB, UK NA | - - - - . - | na| - - -
20010518 |GH/CQT/PH113 [P |Unknown 71.76| 7.98| 71.76| - | 78.40| 76.63| 77.05| 77.36| 77.36| - -
20010519- 1o cqripris [P |KiNaPharmal g3 851 245| . | 93.85| 93.40| 94.41| 93.85| 93.92| - - | 9392
1g Accra
20010519 \GyycqrpHag |p [Kinapharmal g3 450 242| . | 83.43| 91.80| 91.36| 91.48| 91.58| 9158 - .
0.5g Accra
20010520 |GH/ICQT/HHga |H  [Healthcare | g5, g331 . | 90.71| 97.95| 97.50| 97.00| 97.51| - - | 9751

(PZ), Ghana
20010521 [GHICQTMHT3 (W (annex Ll g L | ga18| 8236 - | 8327 8327| - -
20010522- |6 cqrisHito s |Kinapharmal g5 161 150| - | 92.16| 93.14| 93.90 93.78| 93.61| - - | 9361
19 Accra
20010522- | GycarisHto s [Kinapharmal gq 341 546| - | 81.34| 90.62| 90.41| 91.09| 90.70| 90.70 - -
0.5g Accra
20010523 |GH/CQT/SH50 |S Rz::‘:x Ldl  50.73| 20.04| 50.73| - | 88.16| 89.21| 86.44| 87.94 87.94| - .
20010524 |GH/CQT/DS88 |DMS [SKB, UK NA | - - - - - - | na| - - -
20010558 |GH/CQT/HC77 |HC |Unknown 92.08| 3.50| - | 92.08| 90.67| 90.77| 91.67| 91.04| 91.04| - -
20010559 |GH/CQT/HC23 |HC |Unknown 96.75| 3.92| - | 96.75| 94.91| 95.00| 93.53| 94.51| - - | 9451
20010560 |GH/CQT/DHO4 |DH |Unknown 88.28| 3.32| - | 8s.28| 90.94| 91.03| 90.47| 90.81| 90.81| - -
20010561 |GH/CQT/DH8Y [DH |Unknown 9157 2.52| - | 91.57| 92.91| 91.63| 92.98| 9251 9251 - -
20010562 |GH/CQT/CS25 |CMS|Unknown 88.15| 260 - | 88.15| 92.25| 92.66| 92.18| 92.36| 92.36| - .

REF NO: Reference number RSD: Related standard deviation =~ CP: Collection point
CMS: Central medical stores ~ DH: District hospital =~ DMS: District medical stores
HC: Health centre H: Household P:Pharmacy S:Shop  TH: Teaching hospital
N/A: Not analysed NS: No sample for dissolution SKB: SmithKline Beecham
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The quality of antimalarials: A study in selected African countries

ANNEX: 2C

Country: Ghana
Product: Sulphadoxine/pyrimethamine tablets

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample CcP Manu- Mean % Low | Pass | 1st 2nd 3rd | Mean | Low High | Pass
REF NO number facturer dissol- | RSD fail | >65% | value | value | value | value | fail fail 90-
ution | (n=6) | <65% <90% | >110% | 110%
20010503-P |GH/SPT/SH118 |S f:":jii;med’ 0.19|223.61| 0.9 - | 90.27| 93.33| 92.79| 92.13| - . 92.13
Uni-med,
20010503-S |GHISPT/SH118 (S |- 561| 6.36| 561 - | 9219 94.47| 93.32 93.33| - - 93.33
20010504-P |GH/SPT/PH17 [P fc";gha'ma 16.89| 9.89| 16.89| - | 92.23| 95.82| 94.62| 94.22| - . 94.22
20010504-S |GH/SPT/PH17 |P ngharma 97.79| 2.20| - | 97.79] 98.81| 99.18| 98.87| 98.95| - . 98.95
20010505-P |GH/SPT/HH72 |H  |Unknown NS - - - | 93.48| 99.08) - | 96.28| - . 96.28
20010505-S |GH/SPT/HH72 |H  |Unknown NS . - - . . - | Nsx | - . .
20010506-P |GH/SPT/HH70 |H 222;‘:* Ltd| ns - . - | s1.80| 83.00 - | 82.40| 82.40| - .
20010506-S |GH/SPT/HH70 |H Rg'c‘:‘aex Ltd| ns ; ; - | 71.07| 7145 - | 71.26] 71.26| - ;
20010507-P |GH/SPT/DS05 |DMS I';Z[;"ita"a’ NS ; ; ] ] ) N TS ] )
20010507-S |GH/SPT/DS05 |DMS I'::{;“ita"a' NS ; ; ; ; ; - | s | - . .
20010508-P |GH/SPT/DH06 |DH ,th,r;,nita"a’ NS ; ; ; ; ] I N ] )
20010508-S |GH/SPT/DH06 |DH I':ZI’;““‘"""" NS ; ; ; ; ; - | s | - ; ;
20010509-P |GH/SPT/PH13 [P S;’“ama' NS - - - | 97.92[101.64| 95.68| 98.41| - - 98.41
20010509-S |GH/SPT/IPH13 |P 3;‘”3’“3’ NS ; ; - | 97.80[100.20| 95.61| 97.87| - - | o787
20010510-P |GH/SPT/PH112 |P 222:‘:" Ltd)  14.78| 14.15| 14.78] - | 90.41| 80.63| 87.97| 89.34| 89.34| - -
20010510-S |GH/SPT/PH112 |P 222;‘:" Ltd| ggo1| 1.92| - | 88.01| 94.34| 95.27| 94.57| 94.72| - . 94.72
20010511-P |GH/SPT/HH40 |H  |Unknown NS - - - | 98.92| 9248 - | 9570 - - 95.70
20010511-S |GH/SPT/HH40 |H  |Unknown NS . - - - - - | Nsx | - . .
Colorama
20010512-P |GH/SPT/PH114 [P |Pharm Ltd,| 13.49| 10.87| 13.49| - | 90.27| 84.93| 83.91| 86.37| 86.37| - .
India
Colorama
20010512-S |GH/SPT/PH114 [P |Pharm Ltd,| 75.25| 3.65| - | 75.25| 93.25| 94.40| 96.07| 94.57| - . 94.57
India
Ajanta
20010525-P |GH/SPT/PH019 [P |Pharm, 68.19| 6.07| - | 68.19/105.58(105.66|101.28/104.17| - - |10447
Mauritius
Ajanta
20010525-S |GH/SPT/PH019 [P |Pharm, 102.60| 4.37| - [102.60]104.73|106.14|104.74|105.21| - - [105.21
Mauritius
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REF NO: Reference number

DH: District hospital

RSD: Related standard deviation =~ CP: Collection point

DMS: District medical stores

H: Household

S:

Shop




Annexes

P: Pharmacy

P: Pyrimethamine

of units for testing insufficient)

S: Sulphadoxine

NS: No sample (number

IDS: Identity of the sulphadoxine questionable NP: No pyrimethamine detected
NSX: No sulphadoxine detected

ANNEX: 3A

Country: Kenya
Product: Chloroquine syrup

CENQAM LAB RESULTS

Active ingredient content
CENQAM Sample CP Manu- 1st 2nd 3rd [ Mean | Low | High | Pass
REF NO number facturer value | value | value | value | fail fail 90 -
<90% |>110%| 110%
20010626 |KE/CQS/DS01|DMS ﬂ:;;:y Mfg. Ltd, | 102 53| 104.47|105.26104.00 - - | 104.00
20010630 |KE/CQS/THO6 |TH - 97.06| 96.51| 96.55| 96.71| - - 96.71
20010631 |KE/CQS/PVo1| - |MedivetProducts) o5q,1 o776 93.19| 95.63| - ; 95.63
Ltd, Kenya
20010632 |KE/CQT/CS01|CMS - 109.38| 112.07[107.79[100.75| - - 109.75
20010635 |KE/CQS/PHO1|P ﬁfn‘;eaa' Lab.Ltd, | g7 89| 87.57| 87.73| 87.73| 87.73| - ;
20010636  |KE/CQS/PH04|P Sphinx Pharm. |04 50| 108.30|104.52|107.11| - - | 10711
Ltd, Kenya
Pharmaceutical
20010637 |KE/CQS/PHO2|P Products Ltd, 107.40| 112.89(106.10{108.80| - - 108.80
Kenya
20010638 |KE/CQS/HCO03|HC ﬁ::;‘:s Ltd, 104.36| 111.17|108.49|108.01| - - 108.01
Laboratory &
20010639 |KE/CQS/DHO2(DH | ooV ON e | 77.82)  77.82| 74.18| 76.64| T6.64 - .

REF NO: Reference number
DH: District hospital
P: Pharmacy

CP: Collection point
DMS: District medical stores

CMS: Central medical stores
HC: Health centre

TH: Teaching hospital
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The quality of antimalarials: A study in selected African countries

ANNEX: 3B

Country: Kenya
Product: Chloroquine tablets

CENQAM LAB RESULTS

Dissolution test Active ingredient content
CENQAM Sample CP Manu- Mean | % Low | Pass | 1st 2nd 3rd | Mean | Low | High | Pass
REF NO number facturer dissol| RS fail | >80% | value | value | value | value | fail fail 93 -
ution | (n=6) | <80% <93% |>107%| 107%
20010606 |KE/CQT/SH03 S z:""";apharm Ltd, 67.25| 31.44| 67.25| - | 94.69| 94.02| 93.75| 94.15| - - | 9415
20010611 |KE/CQT/DS01 |DMS |Pharmaceutical
Products Ltd, 87.64| 1.95| - | 87.64| 88.70| 91.00| 88.54| 89.44| 89.44| - ;
Kenya
20010612 |KE/CQT/PHO2|P  [Shanxi Medicines &
Health Products, 90.23| 4.23| - | 90.23| 93.53| 93.91| 93.97| 93.81| - - | 93.81
China
20010615 |KE/CQT/PHO1 P \Howse & McGeorge | g4 66| 1343| . | 81.66| 94.36| 95.46| 95.72 95.18| - - | 95.18
Ltd, Kenya
20010616 |KE/CQT/SHO1|S  |Prime Pharma Tech. |41.6 4171 1406| . [126.17|142.06|141.46|149.55(144.36| - |[144.36| -
Ind. Ltd, India
20010617 |KE/CQT/PHO3 |P &:x:gy"’fg' Ltd, 90.10| 2.77| - | 90.10] 90.15| 90.78| 90.77| 90.57| 90.57| - ;
20010619 |KE/CQT/CS01 |CMS ﬁ:ﬁ;":s Ltd, 79.38| 5.91| 79.38| - | 94.75| 95.75| 95.50| 95.36| - - | 95.36
20010621 |KE/CQT/SH02|S  |Beta Health Care 89.08| 3.00| - | 89.08| 95.26| 94.70| 93.00 94.35| - - | 9435
Int. Ltd, Kenya
20010622 |KE/CQT/HCO1 HC |Alkaloida Chemical | g4 54| 345/ - | gg20| 96.41| 96.37| 93.19| 95.32| - - | 95.32
Co, Hungary
20010623 |KE/CQT/THO1 (TH ﬁ::;“:s Ltd, 91.10| 1.54| | 91.10] 92.72| 91.00| 91.23| 91.68| 91.68| - ;
20010624 |KE/CQT/DHO1|DH “Pn’;?t’amamed Ltd, 94.30| 1.78| | 94.39| 92.26| 92.27| 91.69| 92.07| 92.07| - ;
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REF NO: Reference number
CMS: Central medical stores

HC: Health centre

RSD: Related standard deviation =~ CP: Collection point
DMS: District medical stores
TH: Teaching hospital

DH: District hospital
P: Pharmacy

S: Shop




Annexes

ANNEX: 3C

Country: Kenya
Product: Sulphadoxine/pyrimethamine tablets

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample CP Manu- Mean % Low | Pass | 1st 2nd 3rd | Mean | Low | High | Pass
REF NO number facturer dissol- | RSD fail | >65% | value | value | value | value | fail fail 90 -
ution | (n=6) | <65% <90% |>110%| 110%
20010603-P | KE/SPT/PHo2 |p  |Pharmaceutical 18.86| 22.90| 18.86| - | 95.86| 93.41| 93.39| 94.22| - - | 9422
Mfg Ltd, Kenya
20010603-S | KE/SPT/PHo2 |p  |Pharmaceutical 75.83| 11.50| - | 75.83| 97.44| 96.27| 96.76 96.82| - - | 9682
Mfg Ltd, Kenya
20010604-P | KE/SPT/PHO3 [P ::1‘;'?;" Lab. Ltd, 62.86| 3.33| 62.86| - | 97.90| 99.82| 98.08| 98.60| - - | 98.60
20010604-S | KE/SPT/PHO3 [P :'n“d’?;“ Lab. Ltd, 90.89| 1.40| - | 90.89|102.01|104.89|101.41|102.77| - - 10277
Universal
20010605-P | KE/SPT/PHO1|P  |Pharmacy Ltd, 15.88| 10.40| 15.88| - |100.84| 99.99(100.49|100.44| - - |100.44
Kenya
Universal
20010605-S |KE/SPT/PHO1 [P |Pharmacy Ltd, 83.12| 342| - | 83.12|100.17| 99.18/100.19| 99.85| - - | 99.85
Kenya
20010607-P | KE/SPT/DHO1 |DH E:‘r'l";apha’m Ltd, 0.00| - 0.00| - | 96.06| 98.79| 99.34| 98.06| - - | 98.06
20010607-S |KE/SPT/DHO1 |DH E:""";apharm Ltd, 94.68| 263 - | 94.68| 99.39(100.75/100.51[100.22| - - |100.22
20010608-P | KE/SPT/SHS |s ] 5525 2.54| 55.25| - | 96.22| 94.76| 94.80| 95.26| - - | 95.26
20010608-S | KE/SPT/SHS |s ] 90.38| 1.75| - | 90.38| 99.67(100.58| 99.89|100.05| - - |100.05
20010609-P | KE/SPT/HCO1 |HC L‘L’ifnt Pharm, 21.81| 9.8 21.81| - [102.42|104.80| 99.62(102.28| - - |102.28
20010609-S | KE/SPT/HCO1 [HC L‘L’if"t Pharm, 97.77| 3.40| - | 97.77]102.57|103.12|102.90|102.86| - - |102.86
20010610-P | KE/SPT/SH02 |S :zgi‘: Lab. Ltd, 54.06| 515| 54.06| - | 97.11| 99.35| 98.23| 98.23| - - | 9823
20010610-S | KE/SPT/SH02 |S ::gi’;‘ Lab. Ltd, 86.73| 3.50| - | 86.73]100.31|100.85/101.09]100.75| - - 10075
20010613-P | KE/SPT/DS01 |pms |LaPoratory & Allied | - 5¢ 40| 3 06! 5640 - | 95.54| 9569 - | 95.62| - - | o562
Ltd, Kenya
20010613-S | KE/SPT/DS01 |Dms |Laboratory & Allied [ g5 471 535 9547| . | o7.96| 99.22| - | 9859 - - | 98.59
Ltd, Kenya
20010614-P | KE/SPT/CS01 |DMS |Kenya Allied Ltd 17.04| 11.70| 17.04| - | 92.87| 89.67| 88.61| 90.38| - - | 90.38
20010614-S | KE/SPT/CS01 |DMS |Kenya Allied Ltd 47.78| 8.00| 47.78| - | 95.38| 9s.08| 98.61| 97.36| - - | o736
20010618-P | KE/SPT/THO1 |TH E'g:yghem'ca" 52.03| 3.08| 52.03| - |100.29| 99.43[101.14|100.29| - - [100.20
20010618-S | KE/SPT/THO1 |TH Eg’:yghemica" 98.38| 1.40| - | 98.38|101.18| 99.42{101.54[100.71| - - [100.71
20010620-P | KE/SPT/VEO1 |SV ::fgﬁ;:t?;g&‘“"ied 45.42| 2.12| 45.42] - [100.18|104.28| 99.50101.35| - - 10135
20010620-S | KE/SPT/VEO1 |SV tf?lzt:;g&”"ed 81.37| 233 - | 81.37] 99.03/103.52| 94.60| 99.05| - - | 99.05
20010625-P |KE/SPT/SH03|S  |Cosmos Ltd, Kenya| 6558 7.00| - | 65.58| 97.78| 94.21| - | 96.00] - - | 96.00
20010625-S |KE/SPT/SH03|S  |Cosmos Ltd, Kenya| 93.70| 4.19| - | 93.70|100.34|100.06] - [100.20] - - |100.20
REF NO: Reference number RSD: Related standard deviation CP: Collection point

DH: District hospital

HC: Health centre P: Pharmacy SV: Street vendor

S: Shop

TH: Teaching hospital DMS: District medical stores P: Pyrimethamine S: Sulphadoxine
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The quality of antimalarials: A study in selected African countries

ANNEX: 4A

42

Country: Mali
Product: Chloroquine syrup

CENQAM LAB RESULTS

Active ingredient content

CENQAM Sample CP | Manufacturer 1st 2nd 3rd | Mean | Low High | Pass
REF NO number value | value | value | value | fail fail 90 -
<90% | >110% | 110%

200104111 | MA/CQS/HH14 [H  |UMPP, .| s6.70| ss.68| 87.14| ss.68| ss.68| - ;
Bamako, Mali

200104112 | MA/CQS/HH15 |H N/A ] ; - s | - ] ]

200104113 | ma/cas/PHos [P |UMPP, | 79.56| 103.90] - | 91.73| - ; 91.73
Bamako, Mali
UMPP,

200104114| MA/ICQSIVEOD [sV |SMPR: ; ; - | s | - ; ;
UMPP,

200104115 MAICQS/DHO4 [DH |VPF: ; ; - | s | - ; ;
UMPP,

200104116| MA/CQS/HH12 [H  [SMPR ; ; - | s | - ; ;
UMPP,

200104117 | MA/CQSIVE11 |SV | s3.76| - - | 8376 8376| - ;
Bamako, Mali

200104118 | MA/CQS/PHO7 [P |Unknown ) ) - s | - ) )
UMPP,

200104119| MA/ICQSIVEOS sV |SMPR: ; ; - | s | - ; ;
UMPP,

200104120 MA/CQSIHCO3 [HC [ghPhe ; ; - | s | - ; ;
UMPP,

200104121 | MAICQS/PHOS [P [SVPF, ; ; - s | - ; ;

200104122 | MA/CQS/SH17 [ |N/A 77.88| - - | 77.88| 77.88] - ;
UMPP,

200104123| MA/ICQSIVET0 sV [gMPFs ; ; - | s | - ; ;
UMPP,

200104124 | MA/CQS/HH13 |H | so.89| - - | s0.89| s0.89| - ;
Bamako, Mali

200104125 | mA/cas/cso2 |cms|RP Rorer, 105.35| - - |10535| - - |105.35
Senegal

REF NO: Reference number
DH: District hospital
P: Pharmacy

TLS: Too little sample

CP: Collection point

H: Household

SV: Street vendor

HC: Health centre

S: Shop

CMS: Central medical stores




Annexes

ANNEX: 4B

Country: Mali

Product: Chloroquine tablets

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample CP Manu- Mean % Low | Pass | 1st 2nd 3rd | Mean | Low | High | Pass
REF NO number facturer dissol- | RSD fail | >80% | value | value | value | value | fail fail 93 -
ution | (n=6) | <80% <93% |>107%| 107%

200104126 |MA/CQT/DSO01 |DMS g:n':;;‘l’” 93.76| 1.60| - | 93.76| 95.39| 95.40| 98.51| 96.43| - - | 96.43

200104128 |MA/CQT/HCO03 |HC [YMPP, | o163 277 - | 91.63| 94.05| 92.12| 90.88| 92.35| 92.35| - ;
Bamako, Mali

200104135 |ma/cQT/VE10 |sv |YMPP. | s9s1| 281 - | 89.51| 90.37| 89.97| 90.21| 90.18| 90.18| - ;
Bamako, Mali

200104136 |MA/CQTVE11 |sv |YMPP, | 93.09| 174] - | 93.09| 91.99| 93.71| 92.99| 92.90| 92.90| - ;
Bamako, Mali

200104137 |MA/CQT/HH12 |0 |[YMPP, | 91.40| 276 - | 91.40| 94.07| 91.50| 93.50| 93.05| - - | 93.05
Bamako, Mali

200104138 |mMa/cQT/sH13 [s  |YMPP | sss1| o087 - | ss.51| so.58| s6.41| 83.16| 86.38| 86.38| - ;
Bamako, Mali

200104139 |MA/CQT/SH14 |s  [YMPP, | s761| 274 - | 87.61|106.46|105.51|106.42|106.13| - - |106.13
Bamako, Mali

200104140 |MA/cQT/SH15 |s  |UMDP, | sseo| 161 - | ss.6o| 89.85| 92.25| 91.68| 91.26| 91.26| - ;
Bamako, Mali

200104141 |MA/CQT/TH16 |TH [YMPP, | ssi15| 162 - | 88.15| 89.11| 91.64| 90.85| 90.53| 90.53| - ;
Bamako, Mali

200104142 |MA/CQT/HH17 |H  |N/A 87.81| 461| - | 87.81| 92.44| 95.08| 93.87| 93.80| - ; ;

200104143 |MA/CQT/HH18 |H  |N/A 87.10| 292| - | 87.10] 92.42| 90.76/103.23| 95.47| - - | 9547

200104144 |MA/CQT/HH19 |H  [N/A 85.23| 6.16| - | 85.23| 94.34| 94.71| 93.67| 94.24| - - | 9424

200104145 |MA/CQT/HH20 |H  |N/A 85.43| 4.00| - | 85.43| 20.81| 90.46| 90.41| 90.56| 90.56| - ;

200104159 |MA/CQT/CS02 |CMS g:n':;:r' 81.17| 557 - | 81.17| 85.26| 84.90| 88.67| 86.28| 86.28| - -

200104160 |MA/cQT/DHo4 |pH [YMPP. | ss31| 134] - | 88.31| 95.70| 94.35| 93.28| 94.44| - - | 9444
Bamako, Mali

200104161 |ma/cQT/PHos [P |YMPP | 9633 335 - | 96.33| 93.51| 93.41| 93.38| 93.43| - - | 9343
Bamako, Mali

200104162 |ma/cQT/PHos |p |YMPP. | 8312| 534 - | 83.12| 92.39| 92.84| 92.78| 92.67| 92.67| - ;
Bamako, Mali

200104163 |MA/CQT/PHO7 [P |Unknown 57.05| 2.41| - | 57.05| 58.99| 59.94| 60.45| 59.79| 59.79| - ;
Robert's

200104164 |MA/CQT/VEOS |SV |Pharm, 98.53| 267| - | 98.53| 89.73| 91.90| 89.77| 90.47| 90.47| - ;
Nigeria

200104165 |MA/cQT/VEOs |[sv |YMPP. 90.95| 562| - | 90.95| 92.46| 92.28| 92.76| 92.50| 92.50| - ;

Bamako, Mali

REF NO: Reference number

DH: District hospital
HC: Health centre

TH: Teaching hospital

RSD: Related standard deviation
DMS: District medical stores
H: Household  P: Pharmacy

S:Shop SV: Street vendor

CP: Collection point
CMS: Central medical stores
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The quality of antimalarials: A study in selected African countries

ANNEX: 4C

Country: Mali
Product: Sulphadoxine/pyrimethamine tablets

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample CcP Manu- Mean % Low | Pass | 1st 2nd 3rd | Mean | Low | High | Pass
REF NO number facturer dissol- | RSD fail | >65% | value | value | value | value | fail fail 90 -
ution | (n=6) | <65% <90% [>110%| 110%
200104127-P |MA/SPT/CS02|CMS ‘Icl“:::lac . Pharm,|  5008| 9.91| 50.08] - | 95.66{107.06/107.83103.52| - - |103.52
200104127-S |MA/SPT/CS02|CMS :n":::i . Pharm,|  g689| 2.78| - | 96.89|107.47|105.18|106.42|106.36| - - |106.36
200104129-P |MA/SPT/PH04|P r:";‘;dica Lab, 0.47/101.94| 0.47| - 93.11/103.50|103.90(100.17| - - |100.17
200104129-S |MA/SPT/PH04|P m‘;dica Lab,l  3087| 78.06| 30.87| - | 97.25/100.68/101.54| 99.82| - - | 99.82
200104130-P |MA/SPT/PHO5 |P ft’;’cl‘:l;eiapha’m 11.57| 10.39| 11.57| - | 97.95| 86.03[105.27| 96.42| - - | 96.42
200104130-S |MA/SPT/PHO5|P ft’;‘cl"'];eiapharm 66.08| 7.31| 66.08] - | 98.80/100.70| 99.53| 99.68| - - | 99.68
200104131-P |MA/SPT/PHO6 |P ft’;’cl‘:l;eiapha’m 17.42| 8.14| 17.42| - | 89.59| 93.61| 89.09| 90.77| - - | 90.77
200104131-S |MA/SPT/PHO06 |P ftﬁ‘clmeiapharm 7445 1.82| - | 74.45/101.47|101.51|100.67|101.22| - - |101.22
200104132-P |MA/SPT/SHO7|s  [N/A 30.24| 3.15| 39.24| - | 88.35| 99.87|101.35| 96.53| - - | 96.53
200104132-S |MA/SPT/SHO7|s  [N/A 96.53| 3.08| - | 96.53]100.75| 99.65| 99.30| 99.90| - - | 99.90
200104133-P |MA/SPT/THO8 |TH ‘°M":::: . Pharm,| 56351 6.76| 56.32| - | 86.78|102.30|104.63| 97.90| - - | 97.90
200104133-S |MA/SPT/THOS |TH ﬁl“:::; . Pharm,| 100.30| 1.54| - [100.39] 99.82|101.66|103.06/101.52| - - |101.52
200104134-P |MA/SPT/VEQ9|sv |YMPP, . 20.68| 9.52| 20.68| - [100.10| 99.72|100.98|100.27| - - |100.27
Bamako, Mali
200104134-s |MA/SPT/VEQ9|sv |UMPP, . 78.54| 4.03| - | 78.54/100.20/100.05/102.08|100.78| - - |100.78
Bamako, Mali
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REF NO: Reference number
CMS: Central medical stores
TH: Teaching hospital

RSD: Related standard deviation CP: Collection point
SV: Street vendor
P: Pyrimethamine

P: Pharmacy
S: Shop

S: Sulphadoxine




Annexes

ANNEX: 5A

Country: Mozambique
Product: Chloroquine syrup

CENQAM LAB RESULTS

Active ingredient content
CENQAM Sample CP Manu- 1st 2nd 3rd Mean Low High Pass
REF NO number facturer value value value value fail fail 90 -
<90% | >110% | 110%
20010405 |Mo/CQS/PH15 |p  |Simrone 102.59| 102.48| - 102.53| - - 102.53
Pharm, India
20010406 |MO/CQs/PH19 |p  |Simrone 104.64| 107.07| 105.24| 105.65| - . 105.65
Pharm, India
20010412 |Mo/cQs/PHoo1 [p |Simrone 108.74| 112.66| 106.22| 100.21| - - 109.21
Pharm, India
20010409 |MO/CQS/PH/01 |p  |Simrone 108.38| 112.02| 106.42| 108.94| - - 108.94
Pharm, India
20010413 |Mo/cQs/PHo3 |p  |Simrone 108.77| 104.29| 114.04| 109.03| - . 109.03
Pharm, India
20010459 |MO/CQS/TH27 |TH |Pharco Pharm,| g4, 9986 - 99.05| - ; 99.05
Alexandria
20010458 |MO/CQS/THO01 |[TH |Pharco Pharm g4 351 45060 - 100.01| - - 100.01
Alexandria
20010424 |Mo/cQs/PHo4 |p  |Pharco Pharm,|  qc o4l 101.04| 101.42] 99.50] - ; 99.50
Alexandria
200104103 |Moscas/cso2 |cms|Pharm Indus| 41q 69l 14861| 119.20| 11920 - 11920 -
Lab, Sudan
200104105 |MO/CQS/CS03 |CMS|Pharma Danica | 107.73| 109.60| - 108.67| - - 108.67
200104108 |MO/CQS/PHO2 |P Eael';a Pharma,| 19405 121.87| 118.28| 120.40| - 12040 -
200104156 |MO/CQS/CS01 |CMS ﬂ:g:f:"-yka' 117.8| - ; 117.8| - 117.8| -

REF NO: Reference number
CMS: Central medical stores

CP: Collection point

P: Pharmacy

TH: Teaching hospital
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The quality of antimalarials: A study in selected African countries

ANNEX: 5B

Country: Mozambique
Product: Chloroquine tablets

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample CP Manu- Mean % |Low [Pass 1st 2nd 3rd [ Mean | Low | High | Pass
REF NO number facturer dissol-| RSD |fail >80% | value | value | value | value | fail fail 93 -
ution | (n=6) |<80% <93% |>107%| 107%

20010432 |MoO/CQT/THo02 |TH |Baver Vitall og08] 234| . | 96.28| 97.17| 95.87| 94.62| 95.89| - - | 95.89
Germany

20010438 |MO/CQT/HC001 [HC ﬁzgt%hi‘g’:ﬂ 93.28| 090 - | 93.28] 93.38| 93.30| 93.15| 93.28| - - | 93.28

20010443  |MoscQT/THOo1 |TH [South Westl o5 6al 221| . | 93.63| 85.58| 84.00| 82.95| 84.20| 8a.20| - -
No2, China

20010446 |MOI/CQT/VE005 |SV [N/A 91.61| 201| - | 91.61| 93.57| 91.40| 94.41| 93.12| - - | 9312

20010448 |[Mo/CQT/HCO1 [HC [Shong 96.57| 2.06| - | 96.57| 94.84| 94.89| 96.20| 95.31| - - | 95.31
Quing, China

20010451 |MOI/CQT/VE002 [sV [N/A - - - - - - - - - - -
Nordia

20010452 |MO/CQT/DS001 |[DMS |Pharm, 90.60| 3.12| - | 90.60] 90.87| 88.68| 89.99| 89.85| 89.85 - .
Denmark

20010455 |Mo/cQT/PHoo1 [P |C0lorama | g408] 247| - | 94.28| 94.28| 93.73| 94.76| 94.26| - - | 94.26
Pharm, India

20010456 |MO/CQT/HHO002 |H  [N/A 93.69| 1.43| - | 93.69] 96.40| 97.02| 96.32| 96.58| - - | 96.58

20010461 |MO/CQT/CS07 |CMS|Labialfarma | 62.18| 16.22| 62.18] - | 93.13| 94.71| 91.02| 92.95| 92.95| - .

200104146 |MO/CQT/PHO3 |P (S:'I:ia:fa" 90.36| 0.80 - 90.36| 89.54| 89.41| 89.66| 89.54| 89.54| - .
Shangai,

200104147 |MO/CQT/CS7 |CMS| o0 88.22| 291| - | 88.22] 93.18| 92.03| 90.72| 91.97| 91.97| - -
Shangai,

200104148 |MO/CQT/PHO4 [P 2178 90.93| 3.27| - | 90.93] 95.50| 92.85| 95.35| 94.60| - - | 94.60

200104149 |MO/CQT/TH8 |TH E'::"::::{(“a' 90.13| 3.40| - | 90.13| 92.99| 93.84| 94.96| 93.93| - - | 93.93

200104152 |Mo/caTicss |cms|Chong 93.62| 1.61| - | 93.62|106.38/105.51|106.19]106.03| - - |106.03
Quing, China
Maneesh

200104154 |MO/CQT/HC13 |HC |Pharma, 90.83| 4.43| - | 90.83] 91.45| 94.72| 93.34| 93.17| - - | 93.47
India
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REF NO: Reference number

DH: District hospital
HC: Health centre

TH: Teaching hospital

RSD: Related standard deviation

DMS: District medical stores

H: Household  P: Pharmacy

CP: Collection point
CMS: Central medical stores
SV: Street vendor
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ANNEX: 5C

Country: Mozambique
Product: Sulphadoxine/pyrimethamine tablets

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample CP Manu- Mean % Low | Pass | 1st 2nd 3rd | Mean | Low | High | Pass
REF NO number facturer dissol- | RS fail | >65% | value | value | value | value | fail fail 90 -
ution | (n=6) | <65% <90% |>110%| 110%
20010425-P |MO/SPT/PH002 [P  |Gracure pharm 2570 2.89| 25.70| - | 94.70 99.08) - | 96.89| - - | 96.89
20010425-S |MO/SPT/PH002 [P |Gracure pharm 73.34| 1.06| - | 73.34] 99.50| 9495| . | 97.27| - - | 9727
20010437-P  |MO/SPT/TH002 |TH ,?n‘;fa';hs?;’"a’ 22.50| 30.47| 22.50| - | 99.42| 96.47| - | 97.95| - - | 97.95
10010437-S  |MO/SPT/TH002 |TH z‘;fa';*:;ma’ 94.48| 489 - | osa4s| 9679 97.19| - | 96.99| - - | 96.99
20010439-P |MO/SPT/CS001 |CMS m‘l’;wia“m’a’ 14.48| 33.04| 14.48| - | 97.32| 98.84| - | 98.08| - - | 98.08
20010439-S |MO/SPT/CS001 |CMS ;’;‘;‘;wi"‘"m’a’ 49.56| 3.81| 49.56| - | 98.13| TLS - | 9813 - - | 98.13
20010440-P |MO/SPT/HC002 |HC [Limassol, Cyprus| 45.82| 21.00| 4582 - | 96.75| 98.01| - | 97.38] - - | 97.38
20010440-S |MO/SPT/HC002 [HC [Limassol, Cyprus| 87.40| 10.39| - | 87.40| 98.68| 97.42| - | 98.05| - - | 98.05
20010441-P  |MO/SPT/HC001 |HC f:;?;ez Pvt Ltd| 497 40.52| 497] - | 96.06| 93.47| - | 9476 - - | 9476
20010441-S |MO/SPT/HC001 |HC ﬁ;';?;ez Pvt Ltd|  4164| 17.23] 4161] - | 98.20| 99.37| - | 98.78| - - | 98.78
20010442-P  |MO/SPT/HC003 [HC m‘l’;wia“m’a’ 12.68| 0.00| 12.68) - |103.03| 98.45| - [100.74| - - |100.74
20010442-S  |MO/SPT/HC003 |HC ;Igfga‘f“m’a’ 46.44| 2.51| 46.44| - 93.37| 94.42| - | 93.89| - . 93.89
20010444-P |MO/SPT/DS001 |DMS m’;‘t;'“amed’ 50.70| 15.39| 50.70 - | 89.10| 96.48| - | 92.79| - - | 92.79
20010444-S |MO/SPT/DS001 |DMS ;’;‘;‘g“amed’ 92.29| 1.46| - | 92.29] 98.24|100.10 - | 99.17| - - | 99.17
20010445-P |MO/SPT/VE/02 [SV |N/A 27.98| 9.55| 27.98| - [104.68[103.92| - [104.30 - - [104.30
20010445-S |MO/SPT/VE/02 [SV |N/A 65.03| 6.61| - | 65.03] 99.74| 98.90| - | 99.32| - - | 99.32
20010447-P  |MO/SPT/THoo1 |TH |Nordia, 21.94| 31.34| 21.94| - |100.15| TLS | - |100.15| - - [100.15
Dinamarca
20010447-S  |MO/SPT/THoo1 |TH |Nordia, 9415 3.411| - | 94.15/101.74|101.13] - [101.43] - - |101.43
Dinamarca

20010449-P |MO/SPT/VE001 SV |No information 12.68| o0.00| 1268 - | so.69| 78.91| - | 79.80| 79.80| - .
20010449-S |MO/SPT/VE001 SV |No information 44.22| 3.44| 4422| - | 98.14|100.01| - | 99.08| - - | 99.08
20010450 MOJ/SPT/VE/01 |SV |No information* . - . . . . . - . . .
20010453-P |MO/SPT/PH003 |P Ei:}i"s""a’ 53.53| 12.61| 53.53| - [103.33/102.75/103.61[103.23| - - |103.23
20010453-S |MO/SPT/PH003 |P (r‘;;mziica' 75.75| 6.26| - | 75.75/102.66/104.16/103.20{103.34| - - |103.20
20010454-P |MO/SPT/HH001 |[H  |N/A 12.68| o0.00| 12.68] - | 97.49| 97.93| - | 9771 - - | 9771
20010454-S |MO/SPT/HH001 |[H  |N/A 47.88| 1.93| 4788 - | 99.18| 98.13| - | 9s.66| - - | o8.66
20010457-P |MO/SPT/PH/05 |P z‘;fa';*:;ma’ 15.06| 18.02| 15.06| - | 97.49| 97.03| - | 97.71| - - | 977

Continued on page 48
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20010457-S

20010490-P

20010490-S

200104150-P

200104150-S

200104151-P

200104151-S

200104153-P
200104153-S
200104155-P

200104155-S

MO/SPT/PH/05

MO/SPT/PH/03

MO/SPT/PH/03

MO/SPT/TH/01

MO/SPT/TH/01

MO/SPT/CS/04

MO/SPT/CS/04

MO/SPT/CS/03
MO/SPT/CS/03
MO/SPT/PH5
MO/SPT/PH5

TH

TH

CMS

CMS

CMS
CMS

Duopharma,
Malaysia

Alison
Belgium

SPRL,

Alison
Belgium

SPRL,

Duopharma,
Malaysia

Duopharma,
Malaysia

Duopharma,
Malaysia

Duopharma,
Malaysia

Limassol, Cyprus
Limassol, Cyprus
Kopran Ltd, India
Kopran Ltd, India

93.52| 4.09

31.01| 43.16

56.81| 50.95

17.68| 30.05

96.15| 4.66

23.11| 8.54

97.18| 3.90

55.43
97.92
4.42
9.76

5.97
1.03
18.46
20.54

43.16

50.95

17.68

23.11

55.43

4.42
9.76

93.52

96.15

97.18

97.92

99.18

101.91

100.82

98.39

100.10

TLS

98.48

110.07
100.36
113.08
101.62

98.13

98.85

98.95

102.61

102.47

105.40

99.51

110.30
99.93
109.10
99.25

102.59

97.19

101.53

100.01

107.10

100.02

109.49
98.10
110.06
99.41

98.66

101.12

98.99

100.84

100.86

106.25

99.34

109.95

99.46
110.75
100.09

98.66)

101.12

98.99

100.84

100.86

105.25

99.34

109.95
99.46)

100.09
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REF NO: Reference number
DMS: District medical stores

SV: Street vendor
HC: Health centre

RSD: Related standard deviation CP: Collection point

P: Pharmacy

CMS: Central medical stores

*: Probably counterfeit/incorrectly labelled

TH: Teaching hospital P: Pyrimethamine
H: Household TLS: Too little sample (not enough tablets)

S: Sulphadoxine




Annexes

ANNEX: 6A

Country: Sudan
Product: Chloroquine syrup

CENQAM LAB RESULTS

Active ingredient content

CENQAM Sample CP Manu- 1st 2nd 3rd Mean Low High Pass
REF NO number facturer value value value value fail fail 90 -
<90% | >110% | 110%
20020523 |SU/CQS/THO1|TH |Sigma Tau 99.61| 98.78] 101.11| 99.83) - - 99.83
20020524 |SU/CQS/DHO2|DH |Amipharma . - - |susp| - . .
20020525 |SU/CQS/DS03|DMS|IPCA 79.25| 7948| 77.25| 78.66| 7866 - .
20020526 |SU/CQS/CS04|CMS|SKB . . . . ] . .
20020527 |SU/CQS/HCO5|HC |Elie 98.10| 102.41| 103.49| 101.33) - ) 101.33
20020528 |SU/CQS/PHO6|P  |SPIC 119.20| 122.04| 116.26| 119.20] - 119.20] -
20020529 |SU/CQS/PHO7|P  |Bells 99.51| 98.96| 98.67| 99.05 - . 99.05
20020530 |SU/CQS/PHO8|S  |Kharachi Chemical | 101.54| 103.39| 104.92| 103.28| - . 103.28
20020531 |SU/CQS/SH09|(S :Z:::fn aceutical 103.66| 103.38| - 103.52| - - 103.52
20020532 |Su/CQS/SH10|S  |Rosemont 97.68| 97.00 - 97.34| - . 97.34
20020533 |SU/CQS/SH11|S  |Sigma Tau 112.93| 106.63| 110.72| 110.00| - 110.00| -
20020534 [SUICQSVET2|v  [Jerdanian 109.80| - - 109.80| - - 109.80
20020535 |SU/CQSIVE13[V  |Rivo Pharma SA 111.23| 10877 - 11000 - . 110.00
20020536 |SU/CQSIVE14 |V ;Z:::’m S.A 6928 ; - |susp| - . .
20020537 |SU/CQSIVE15|V  |Sigma Tau 105.85| 103.46| 108.72| 106.01| - - 106.01
20020538 [suicasiHHtelH  [2ordian [ 10061 - - 100.61| - - 109.61
20020539 |SUICQS/HH17|H  |IPCA 11158 - ) 11158 - 11158 -
20020540 |SU/CQS/HH18|H ;::::’m S-A 6928 14984 100.05| 111.83| 100.44| - . 109.44
20020541 |SUICQS/HH19|H  |Sigma Tau 111.71| 100.49| 11010 107.43| - . 107.43
20020542 |SU/CQS/HH20|H  |Amipharma . - - |susp| - . -

REF NO: Reference number CP: Collection point .
DH: District hospital DMS: District medical stores

P: Pharmacy  S:Shop V:Vendor TH: Teaching hospital

S: Sulphadoxine

SKB: Smith Kline Beecham

CMS: Central medical stores
H: Household HC: Health centre
P: Pyrimethamine
SUSP: Suspension
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ANNEX: 6B

Country: Sudan
Product: Chloroquine tablets

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample CP Manu- Mean % Low | Pass | 1st 2nd 3rd | Mean | Low | High | Pass
REF NO number facturer dissol- | RSD | fail | >80% | value | value | value | value | fail fail 93 -
ution | (n=6) | <80% <93% |>107%| 107%
20020503 [SU/CQT/THO1|TH |Efroze 90.06| 4.94| - | 90.06] 94.26| 92.49| 93.69| 93.48| - - | 93.48
20020504 [SU/CQT/DH02|DH |Amipharma| 91.53| 1.61| - | 91.53| 94.06| 92.73| 96.45| 94.41| - - | 94.41
20020505 |SU/CQT/DS03|DMS|IPCA 62.82| 23.70| 62.82| - | 92.67| 96.97| 96.31| 95.32| - - | 95.32
20020506 |SU/CQT/CS04|CMS |Plethico 97.711| 1.62| - | 97.71| 94.57| 96.67| 94.59| 95.28| - - | 95.28
20020507 |SU/CQT/HCO5|HC |Remedica | 100.50| 4.84| - |100.50[105.00| 95.89| 92.65| 97.85| - - | 97.85
20020508 [SU/CQT/PHO6|P  |Elie 101.65| 9.94| - |101.65| 97.95100.60| 97.93| 98.83| - - | 9883
20020509 [SU/CQT/PHO7|P  |Zeneca 99.35| 1.41| - | 99.35| 98.59| 99.52/102.18(100.09| - - [100.09
20020510 |SU/CQT/PH08 |P ﬁigf:ﬁ:es 102.76| 0.90| - |102.76/103.06(104.07|104.46/103.87| - - |103.87
20020511 [SU/CQT/SHO9|S |Pharmamed| 96.00| 1.22| - | 96.00| 95.35| 96.75| 90.83| 94.31| - - | 94.31
20020512 [SU/CQT/SH10|S  |Shifa 99.96| 2.18| - | 99.96] 97.06| 97.21| 94.90| 96.39| - - | 96.39
20020513 |SU/CQT/SH11|S  |Amipharma | 99.34| 260| - | 99.34| 97.44|100.24| 97.12| 98.27| - - | 9827
20020514 |SU/CQT/VE12|V  |Pharmamed| 100.31| 3.84| - [100.31| 96.35| 99.40| 95.89| 97.21| - - | 97.21
20020515 |SU/CQT/IVE13|V  |Amipharma| 96.35| 2.53| - | 96.35| 92.02| 93.93| 96.55| 94.17| - - | 9447
20020516 |SU/CQT/VE14|V ﬁigf:ﬁ:es 98.67| 1.65| - | 98.67|106.64|106.14|106.34|106.37| - - [106.37
20020517 |SUICQTIVE15|V  |Efroze 9431 1.92| - | 94.31| 97.44| 96.86| 98.78| 97.69| - - | 97.69
20020518 [SU/CQT/HH16|H [IPCA 71.35| 0.0| 71.35| - | 95.01| 92.20| 97.75| 94.99| - - | 94.99
20020519 |SU/CQT/HH17|H  |Unknown NS - - - |210.01|202.22| - |206.12| - |206.12| -
20020520 [SU/CQT/HH18|H  |Al Shifa NS . - - | 9245 - - | 92.15| 92.15| - -
20020521 |SU/CQT/HH19[H ﬁigf:ﬁ:es NS - - - |106.71|105.77| - [106.24| - - [106.24
20020522 [SU/CQT/HH20|H |Amipharma| NS - - - | 99.27|101.55| 97.84 | 99.56| - - | 99.56

REF NO: Reference number RSD: Related standard deviation ~CP: Collection point
CMS: Central medical stores DH: District hospital

H: Household HC: Health centre  P: Pharmacy

S:Shop  V:Vendor

TH: Teaching hospital =~ P: Pyrimethamine S: Sulphadoxine

received to perform dissolution test
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DMS: District medical stores

NS: Not enough tablets
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ANNEX: 6C

Country: Sudan
Product: Sulphadoxine/pyrimethamine tablets

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample CP Manu- Mean % Low | Pass | 1st 2nd 3rd [ Mean | Low | High | Pass
REF NO number facturer dissol- | RSD fail | >65% | value | value | value | value | fail fail 90 -

ution | (n=6) | <65% <90% |>110%| 110%
20020543-P | SU/SPT/THO1 |[TH |Lyka 43.91| 207| 4391 - | 95.38| 96.74| 97.10| 96.41| - - | 96.41
20020543-S | SU/SPT/THO1 |[TH |Lyka 87.59| 1.47| - | 87.59| 98.18| 97.31| 98.50| 98.00| - - | 98.00
20020544-P | SU/SPT/IDHo2|D | &eneral 18.79| 10.06| 18.79| - - | 94.55| 98.49| 96.52| - - | 96.52

Medicine
20020544-S | SU/SPT/DHo2|D | &eneral 93.54| 2.81| - | 9354 - | 98.22| 96.81| 97.52| - - | 97.52
Medicine

20020545-P | SU/SPT/DS03 |DMS |IPCA 73.86| 1.12| - | 73.86| 95.74| 96.47| 96.86| 96.36| - - | 96.36
20020545-S | SU/SPT/DS03 |DMS|IPCA 92.94| 1.71| - | 92.94| 93.60| 97.48| 95.02| 95.37| - - | 9537
20020546-P | SU/SPT/CS04 |CMS ﬁigf:ﬁ:e 12.74| 14.49| 12.74| - | 91.04| 97.48| 93.85| 94.12| - - | 9412
20020546-S | SU/SPT/CS04 |CMS ﬁ‘zgfg‘n'e 95.32| 1.83] - | 95.32| 96.94| 99.63| 97.64| 98.07| - - | 98.07
20020547-P | SU/SPT/HCO5 |HC |IPCA 52.46| 6.77| 52.46| - | 98.79| 98.60| 99.25 98.88| - - | 98.88
20020547-S | SU/SPT/HCO5 |HC |IPCA 87.68| 1.70| - | 87.68| 97.12| 97.17| 97.89| 97.39| - - | 97.39
20020548-P | SU/SPT/IPH06 |P  |Roche 46.47| 3.46| 46.47| - |[103.22|108.64|103.36|105.07| - - [105.07
20020548-S | SU/SPT/IPH06 |P  |Efroze 95.10| 0.49| - | 95.10[100.44|103.48| 97.10|100.34| - - [100.34
20020549-P | SU/SPT/IPHO7 |P  |Efroze 9.74| 19.31| 9.74| - |107.44|104.84|103.59|105.29| - - |105.29
20020549-S | SU/SPT/IPHO7 |P  |Efroze 83.17| 5.76| - | 83.17| 97.03| 91.94| 94.17| 94.38| - - | 9438
20020550-P | SU/SPT/PHO8 [P |Elie 50.88| 4.11| 50.88| - | 95.66| 97.25| 97.72| 96.88 - - | 96.88
20020550-S | SU/SPT/PHO8 [P |Elie 95.69| 1.88| - | 95.69| 95.47| 96.87| 96.73| 96.36| - - | 96.36
20020551-P |SU/SPT/SH09|S  |Amipharma | 14.90 1.77| 14.90] - | 99.03| 98.59| 98.30| 98.64| - - | 98.64
20020551-S |SU/SPT/SH09|S  |Amipharma | 95.18| 0.88| - | 95.18[100.33/100.27| 99.85|100.15| - - [100.15
20020552-P | SU/SPT/SH10 |S ﬁigfé;‘e 1910/ 7.31| 19.10| - |105.21| 98.73/104.05{102.66| - - [102.66
20020552-S | SU/SPT/SH10 |S ﬁ‘zgfg‘n'e 99.21| 4.44| - | 99.21]101.56| 95.73[100.61| 99.30| - - | 99.30
20020553-P |SU/SPT/SH11|S  |Amipharma | 15.45| 13.81| 15.45| - | 99.57| 95.99| 96.83| 97.46| - - | 97.46
20020553-S |SU/SPT/SH11|S  |Amipharma | 103.75| 3.52| - [103.75101.39| 97.90| 99.36| 99.55 - - | 99.55
20020554-P | SU/SPTIVE12|V  |IPCA 58.92| 2.92| 58.92| - | 96.42| 97.37[102.11| 98.63| - - | 98.63
20020554-S | SU/SPTIVE12|V  |IPCA 83.30| 4.53| - | 83.30| 96.74| 9562| - | 96.18| - - | 96.18
20020555-P | SU/SPTIVE13 |V |Not known 66.26| 8.04| - | 66.26]102.65/103.37|107.35|104.46| - - |104.46
20020555-S | SU/SPT/VE13 |V [Not known 92.89| 11.06| - | 92.89[101.83|102.71|103.07|102.54| - - |102.54
20020556-P | SU/SPT/VE14|V  |IPCA 72.08| 1.03| - | 72.08| 99.08|100.48101.00/100.19| - - |100.19
20020556-S | SU/SPT/VE14|V  |IPCA 97.40| 1.31| - | 97.40/100.56/101.44|101.91|101.30| - - [101.30

Continued on page 52
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20020557-P | SU/SPT/VE15 |V Amipharma 15.76| 10.81| 15.76| - 101.58|102.22| 106.94(103.58| - - 103.58
20020557-S | SU/SPT/VE15 |V Amipharma 99.77| 0.79( - 99.77|102.74|102.11(105.59|103.48( - - 103.48
20020558-P | SU/SPT/HH16 |H Not known NS - - - 99.16 - - - - - 99.16
20020558-S | SU/SPT/HH16 |H Not known NS - - - ]100.86| - - - - - |100.86
20020559-P | SU/SPT/HH17 |H Not known NS - - - 99.24 - - - - - 99.24
20020559-S (SU/SPT/HH17 |H Not known NS - - - |103.21 - - - - - 103.21
20020560-P (SU/SPT/HH18 |H Not known NS - - - ]100.90| 99.85| - 100.37| - - 100.37
20020560-S (SU/SPT/HH18 |H Not known NS - - - ]101.96|101.21 - 101.59| - - 101.59
20020561-P | SU/SPT/HH19 |H Not known NS - - - ]101.44|100.96| - 101.20| - - 101.20
20020561-S | SU/SPT/HH19 |H Not known NS - - - ]102.28|101.65| - 101.96| - - 101.96
20020562-P | SU/SPT/HH20 |H Not known NS - - - ]104.05|102.12| - 103.08| - - 103.08
20020562-S | SU/SPT/HH20 |H Not known NS - - - ]104.09|102.30| - 103.19| - - 103.19
REF NO: Reference number RSD: Related standard deviation =~ CP: Collection point
CMS: Central medical stores DH: District hospital DMS: District medical stores
H: Household HC: Health centre  P: Pharmacy S:Shop  V:Vendor
TH: Teaching hospital =~ P: Pyrimethamine S: Sulphadoxine NS: Not enough tablets
received to perform dissolution test
ANNEX: 7A
Country: Zimbabwe
Product: Chloroquine syrup
CENQAM LAB RESULTS
Active ingredient content
CENQAM Sample CP | Manu- 1st 2nd 3rd Mean | Low High Pass
REF NO number facturer| value | value | value | value | fail fail 90 -
<90% | >110% | 110%
20010491 |ZI/ICQS/DH7 |DH |[CAPS 93.65 90.50 96.10 93.42| - - 93.42
20010492 |ZI/CQS/HC24 |HC |[CAPS 91.05 91.01 84.82 88.86| 88.96 - -
20010493 |ZI/CQS/HC8 |HC |CAPS 105.02| 105.75( 105.03| 105.27| - - 105.27
20010494 |ZI/CQS/DH3 |DH |CAPS 89.98( 93.02| 93.92] 92.31| - - 92.31
20010495 |ZI/CQS/HH21 |H N/A 85.17 87.75 85.66 86.19| 86.19 - -
20010496 |ZI/CQS/TH19 |TH |CAPS 99.26 99.52 - 99.39| - - 99.39
20010497 (ZI/CQS/HH25 |H N/A 94.88 95.27 95.23 95.13| - - 95.13
20010498 (ZI/CQS/HC22 |HC |CAPS 95.55 88.46 95.47 93.16| - - 93.16
20010499 |ZI/ICQS/HC13 |HC [CAPS 90.67 - - 90.67 - 90.67
200104100 |ZI/CQS/DH6 |DH |[CAPS 90.86 89.05 - 89.96| - - 89.96
200104101 |ZI/CQS/DH12 |DH |CAPS 96.47 93.99 - 95.23( - - 95.23
200104106 |ZI/CQS/PH26 (P CAPS 100.58 96.58 - 98.58 - - 98.58
200104107 |ZI/CQS/SH14 (S CAPS 102.04 99.80 - 100.92 - 100.92
200104109 |ZI/CQS/HH16 |H CAPS 99.05 - - 99.05| - - 99.05
200104110 (ZI/CQS/SH15 |S CAPS 88.60 90.45 91.25 90.10| - - 90.10

REF NO: Reference number
HC: Health centre

S: Shop
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P: Pharmacy




Annexes

ANNEX: 7B

Country: Zimbabwe
Product: Chloroquine tablets

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample cp Manu- Mean % Low | Pass| 1st | 2nd | 3rd | Mean | Low | High | Pass
REF NO number facturer dissol- | RSD | fail |>80% | value | value | value | value | fail fail 93-
ution | (n=6) | <80% <93% |>107%| 107%
20010464 (ZI/CQT/PH21 (P  |CAPS 86.34| 6.61| - 86.34| 84.74( 85.93( 84.55| 85.05| 85.05 - -
20010466 (ZI/CQT/HH18 (H |CAPS 88.86| 6.71| - 88.86] 90.18( 89.46 89.49| 89.71| 89.71| - -
20010467 |ZI/CQT/DH7 [DH (Varichem 85.96| 6.53| - 85.96| 66.02( 64.63| 65.78| 65.47| 65.47| - -
20010471 |ZI/CQT/SH26 (S Datlabs 93.44| 285 - 93.44| 66.72 68.49( 68.82| 68.01| 68.01 - -
20010474 |ZI/ICQT/HH19 |H [Datlabs 65.21| 21.69| 65.21| - 91.14| 91.47( 91.48| 91.36| 91.36| - -
20010476 |ZI/CQT/HC13 [HC (Varichem 93.31| 3.07| - 93.31|] 91.92( 91.89( 93.40| 92.40| 92.40| - -
20010478 |ZI/CQT/SH27 (S Pharmanova 98.60| 1.84| - 98.60| 94.44| 93.18| 93.64| 93.75| - - 93.75
20010479 (ZI/CQT/HC10 [HC (Varichem 91.93| 2.10| - 91.93| 93.62| 94.55| 92.97| 93.71| - - 93.71
20010480 (ZI/CQT/TH24 (TH |CAPS 93.13| 3.83| - 93.13| 92.79( 90.42 90.83| 91.34| 91.34| - -
20010482 |ZI/CQT/HH20 |H [Datlabs 87.46| 1.33| - 87.46| 91.72| 92.70( - 92.21( 92.21| - -
20010483 (ZI/CQT/DH8 (DH |CAPS 95.36| 1.59| - 95.36] 91.28( 92.79( 93.01| 92.36| 92.36| - -
20010484 (ZI/CQT/TH23 [TH (Varichem 87.56| 4.47| - 87.56| 93.07 94.59| 92.49| 93.38| - - 93.38
20010486 |ZI/CQT/HC12 [HC (Varichem 89.90| 2.82| - 89.90| 93.83( 93.49| 93.37| 93.56| - - 93.56
20010487 |ZI/CQT/HC2 [HC (Varichem 88.61| 3.63| - 88.61| 91.23( 90.90( 91.88| 91.33| 91.33| - -
20010488 (ZI/CQT/DH4 [DH (Varichem 82.23| 4.58| - 82.23| 95.71| 94.14| 93.98| 94.61| - - 94.61

REF NO: Reference number
DH: District hospital

TH: Teaching hospital

RSD: Related standard deviation

HC: Health centre

H: Household

P: Pharmacy

CP: Collection point
S: Shop
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ANNEX: 7C

Country: Zimbabwe
Product: Sulphadoxine/pyrimethamine tablets

CENQAM LAB RESULTS

Dissolution test

Active ingredient content

CENQAM Sample CP | Manu- | Mean % Low | Pass 1st 2nd 3rd Mean | Low High Pass
REF NO number facturer| dissol- | RS fail | >65% | value | value | value | value fail fail 90 -
ution | (n=6) [ <65% <90% | >110% | 110%
20010460-P |ZI/SPL/PH19 |P Roche | SYRUP - - - TLS - - - - - -
20010460-S |ZI/SPL/PH19 |P Roche | SYRUP - - - TLS - - - - - -
20010465-P |ZI/SPT/PH10 |P Pharm 5.97| 1491 5.97| - 93.58( 90.27( - 91.92( - - 91.92
20010465-S |ZI/SPT/PH10 |P Pharm 57.47| 5.29| 57.47| - 95.26( 95.04( - 95.15( - - 95.15
20010468-P (ZI/SPT/HC18 |HC |Pharm 5.85| 16.93| 5.85| - 93.08( - - 93.08( - - 93.08
20010468-S (ZI/SPT/HC18 |HC |Pharm 55.87| 4.53| 55.87| - 98.72( - - 98.72( - - 98.72
20010469-P (ZI/SPT/TH7 |TH |Pharm 9.58| 25.58| 9.58| - 101.32| - - 101.32| - - 101.32
20010469-S (ZI/SPT/TH7 |TH |Pharm 61.89( 23.26| 61.89| - 98.36( - - 98.36( - - 98.36
20010470-P (ZI/SPT/DH16 |DH |Pharm 15.39| 27.88| 15.39| - 107.83(107.48| - 107.65( - - 107.65
20010470-S (ZI/SPT/DH16 |DH |Pharm 66.65( 8.76| - 66.65| 101.00(102.31| - 101.66 - - 101.66
20010472-P (ZI/SPT/TH6 |TH |Pharm 3.41| 47.29| 3.41| - 72.03| 76.02| 71.75| 73.26| 73.26 - -
20010472-S (ZI/SPT/TH6 |TH |Pharm 66.34| 17.95| - 66.34] 97.75( 98.59( 98.33| 98.22| - - 98.22
20010473-P (ZI/SPT/HC14 |HC |Pharm 26.58 92.18| 26.58| - 105.39(105.25| 88.43| 99.69| - - 99.69
20010473-S (ZI/SPT/HC14 |HC |Pharm 71.30 12.92| - 71.30] 100.90( 98.93(105.31| 101.71| - - 101.71
20010475-P |ZI/SPT/PH11 |P Roche 47.64| 41.20| 47.64 - 101.54|110.09/101.05| 104.23( - - 104.23
20010475-S |ZI/SPT/PH11 |P Roche 82.40| 37.54 - 82.40|] 102.97(111.04|102.31| 105.44| - - 105.44
20010477-P (ZI/SPT/HC8 |HC |Pharm 14.16/117.08| 14.16| - 89.27(104.98( 88.84| 94.36| - - 94.36
20010477-S (ZI/SPT/HC8 |HC |Pharm 64.44| 15.72| 64.44| - 103.41( 89.45| 97.84| 96.90| - - 96.90
20010481-P (ZI/SPT/HC20 |HC |Pharm 6.61| 71.50| 6.61| - 102.96( 98.41| 91.31 97.56 - - 97.56
20010481-S (ZI/SPT/HC20 |HC |Pharm 56.03| 8.61| 56.03| - 100.60( 99.62(101.29| 100.50| - 100.50
20010485-P (ZI/SPT/DH1 |DH |Pharm 6.55| 31.88| 6.55| - 90.11(102.16( 96.82| 96.36| - - 96.36
20010485-S (ZI/SPT/DH1 |DH |Pharm 56.58| 17.34| 56.58| - 102.39( 97.41| 97.45| 99.08| - - 99.08
20010489-P (ZI/SPT/HC12 |HC |Pharm 7.51| 6.42| 7.51| - 100.49| 98.51|101.93| 100.31( - - 100.31
20010489-S (ZI/SPT/HC12 |HC |Pharm 45.41| 5.91| 4541 - 98.72| 97.28/100.23( 98.74| - - 98.74

54

REF NO: Reference number
DH: District hospital
P: Pyrimethamine

TLS: Too little sample

HC: Health centre
S: Sulphadoxine
Pharm: Pharmanova

RSD: Related standard deviation =~ CP: Collection point
P: Pharmacy

TH: Teaching hospital
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The Department of Essential Drugs and Medicines Policy
(EDM) of the World Health Organization works to ensure that
all people L wherever they may be L are able to obtain the
drugs they need at a price that they and their country can
afford, that these medicines are safe, effective and of good
quality, and that they are prescribed and used rationally.

Ensuring access to and rational use of medicines for all
people is a difficult goal in itself, especially given today’s
rapidly changing macroeconomic and national
environments. Countries are experiencing the impacts of
structural adjustment policies, globalization of world markets
and new disease patterns. Widespread health system reforms
with shifting priorities, and the changing relationship between
the public and private sectors, further complicate this
picture. Additionally, many governments lack crucial
information to guide their national medicines policies in
response to these challenges.

But operational research is making a vital contribution to
identifying global and national drug sector problems and
priority areas for intervention. At global level, the systematic
development and analysis of internationally comparable
data on pharmaceutical systems is enabling countries to
learn from each other's experience and to strengthen their
national drug policies. At the same time, national research is
helping countries to analyse and overcome the constraints
they face in developing and implementing these policies.

This document is just one in a series of research guidelines

and studies that are helping to reduce the burden of disease
and provide access to responsive health care for all.

Department of Essential Drugs and Medicines Policy, World Health Organization, 1211 Geneva 27, Switzerland
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