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ABSTRACT

This study was carried out to assess the quality of four brands of locally produced amodiaquine
tablets in Accra, Ghana. The assayed samples were characterized for their weight, percentage
active ingredients, and percentage active ingredient released during dissolution. All the tablets
sampled were within their shelf life period as well as possessing good physical characteristics.
Samples from the examined manufacturers were assayed to determine the percentage of active
ingredient within the tablets and. Assayed amodiaquine samples from MCI, MC2 and MC4
manufacturers passed the test of percentage active ingredient within the tablets in compliance
with British Pharmacopoeia requirement. However, MC3 recorded a higher percentage which
could be due to a high amount of active ingredient added. All the samples had good resultsin the
uniformity of weight test, which could be due to free flow of granules during tableting. All the
tablets sampled complied with standards with regards to dissolution which could be due to the
amount or type of binder used. Therefore based on the findings of this study, amodiaquine tablets
manufactured by the local manufacturersarein general of good quality.
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INTRODUCTION

Malaria the most prevalent and most parasitic dsed human is estimated to kill between one
and two million people, mainly children, each ygHr Malaria is a hematoprotozoan parasitic
infection transmitted by femalenopheles mosquitoes. Four species Bifasmodium commonly
infect humans, namelyplasmodium malariae, Plasmodium vivax, Plasmodium ovale and
Plasmodium falciparium but Plasmodium falciparium accounts for the majority of instances of
morbidity and mortality [2].

In recent years, there has been a resurgenceesesttin malaria due to the immensity of the
burden it imposes on poor countries in the tropgs become apparent. Control has traditionally
relied on two arms: control of th&nopheles mosquito vector through destruction of breeding
sites, use of insecticides and prevention of castaith human (via the use of screens and bed
nets impregnated with insecticides); and effectase management [2]. Case management has
relied largely on anti-malaria drugs (mainly the—4aminoquinolines and more recently
diaminopyrimidines) which are inexpensive, widelpigable and are eliminated slowly from the
body.

The quality of a drug is often used to signifyatcellence; that is, the totality of its featuresl a
characteristics that bear on its ability to satisdyimplied need. The quality of pharmaceuticals
has been a major concern to the World Health Orgdion. In some cases, drugs sold on the
market did people little or no good. However, Adi@ of the World Health Organizations
constitution stipulates the setting up of globaghaceuticals and similar products [3].

Every country has legislation on pharmaceuticaparations that sets standards and obligatory
quality indices for medicaments, raw materials preparations employed in the manufacture of
drugs. These regulations are presented in sepasatietes, general and specific, relating to
individual drugs and are published in the form diamk called pharmacopoeia [4]. The British
pharmacopoeia, United State pharmacopoeia and Eamogpharmacopoeia are revised
periodically to take accounts of the replacemenblzfolete drugs by new ones and changes in
the methods of analyzing drugs. The quality reaqoeets for drugs set forth in the
pharmacopoeia are obligatory for all organizatiom &nterprises that have to do with the
manufacture, storage, control and use of druget@Bgiotency and efficacy are the three aspects
of drugs quality [5]. The determination of all teemdices forms the basis of pharmaceutical
analysis and also as a criteria used by governntemegjulate pharmaceuticals [6].

Generally, almost all drugs contain impurities. Thentamination of drugs by various
admixtures may not only lower therapeutic effectf ban also cause undesirable side effects.
Contamination can only be due to poor purificatasrinitial raw material, and the presence of
by-products of synthesis, mechanical impuritiesnfrants of filtering materials such as fabric,
filter paper ,etc) and residues of solvents (altohater etc). The materials or the apparatus used
for the production of a drug can also contaminatiug [7]. Consequently, in Ghana, the food
and drugs board was formed under the PNDC Law 30%&®1 and drugs Amendment Act
1996, and charged with the responsibility for moryit approving and controlling the quality of
drugs manufactured locally and sold on the ma@t [
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Olaniyi (2000) reported that during distribution drugs, error may occur, thereby the finished
product may not conformed to the required spedibos. Such a defect may impair the
therapeutic effect of the drug and could even awlgraffect the health of the consumers.
Manufacturers are supposed to employ good manufagtpractices in the production of drugs.

Anti-malarias are anti-protozoal drugs that arenarily used to treat malaria. Amodiaquine is a
popular and effective anti-malaria drug in Ghana ather African countries. Amodiaquine
(Figure 1) is a yellow crystalline powder, odouslesd has a bitter taste. It is sparingly soluble
in ethanol and water [4].
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Figure 1: the chemical structure of amodiaquine.

Amodiaquine tablets contain not less than 93% anadnore than 107% of the labeled amount of
amodiaquine as active ingredients [4]. It is systhed from 4, 7-dichlorogiunoline and 4
acetamidodiethyl-amino-cresol. Alternatively, itncde synthesized from 2-aminomethyl-4-
aminophenol and 4, 7-dichloroquinoline [4]. Formigda containing combination of
amodiaquine and other anti-malaria drugs are alatdadle as camoprima infatabs [9].

Amodiaquine is a 4 aminoquinoline anti-malarial girwvhich has been interchangeably used
with chloroquine for the treatment of acute malatiacks [9]. Its structure and activity is similar
to that of chloroquine. It's an over the counte(®) drug and can be bought in any drug shop
with or without prescription [9]. Amodiaquine isdicated to have a rapid schizonticidal effect
and appears to affect all growth by interferinghd@NA. Its activity also seems to depend on
preferential accumulation in the infected erythtecyAmodiaquine kills the erythrocytic forms
of malaria parasites at all stages of developménitsdoes not affect the malaria parasites in the
human liver cells. It will therefore eliminate déses caused Btasmodium falciparium.

Amodiaquine is used as a first line treatment isesaof resistance to chloroquine. The drug is

significantly more effective than chlorogiune inricig uncomplicatedPlasmodium falciparium
malaria. Combinations of amodiaquine with primaguiand more recently artesunate have
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clearly shown to improve treatment efficacy. Amaplime-artesunate is a potential combination
for inhibiting intensification of a drug resistanaed for decreasing malaria transmission levels.
It has proved to be effective against the eryth®asyages of all four species Rifasmodium as
compared to chloroquine which belongs to the sanmepounds of chemicals. The anti-malaria
properties of amodiaquine often shows adequatealiparasitological efficacy in chloroquine —
resistant infections. It is also useful in patiemtso cannot tolerate chloroquine because of
allergy and gastro-intestinal problems etc. Oveedo$ amodiaquine may lead to syncope,
spasticity, convulsions and involuntary movemertf].] A more severe manifestation of
amodiaquine overdose includes cardiac arrhythenwasgjiac arrest, visual disturbances and
coma. Acute poising has also resulted in death [9].

For amodiaquine to be said to be of the right duatishould meet the requirements for the
following parameters: assay, disintegration, umifidy of weight, hardness test, dissolution test
and other test as specified in the respective pheopoeia. Research into quality of some locally
produced aspirin tablets showed that only 70% oallananufacturers are adhering to good
manufacturing practices [11]. Similarly, a study @hana by Safo [12] on locally produced
paracetamol tablets revealed that 93% of the matwfxs conformed to the British
pharmacopoeia standard. In view of the healthaofdlaking unwholesome drugs it is imperative
for relevant bodies and researchers to continuarehguct surveillance on locally manufactured
drugs.

Therefore, the aim of this paper was to assessjuhéty of locally manufactured amodiaquine
tablets in Ghana, to ascertain whether they comjly standard specifications in relations to
their assay, uniformity of weight and dissolutitdsing British Pharmacopoiea [4], the following
hypotheses were formulated and tested througistady:

1. Locally manufactured amodiaquine tablets of we@®®mg or more have a percentage
deviation of + 5%.

2. Active ingredient in locally produced amodiaquirablet is in a range of 93.0% to
107.0%.

3. Active ingredient in a locally produced amodiaquiablet released during dissolution at
a time of 30 minutes is not less than 80.0%.

EXPERIMENTAL SECTION

2.1. Sample collection and assay of Amodiaquine Tablets

Forty tablets of amodiaquine hydrochloride fromrfosanufacturing companies (Coded: MC1,
MC2, MC3 and MC4) were collected in two differerttthes (1 and 2) in a month from Accra.
Twenty tablets were weighed using the analyticdlarze (Metler Toledo AG 204) and
powdered using mortar and pestle. A quantity ofgberder equivalent to 0.1g of amodiaquine
was accurately weighed into 100ml volumetric fla8&ml of 0.1M HCI was added and shaken
for 15 minutes using an electronic shaker and gefit volume of 0.1M HCI added to make up
the 100ml mark. This was mixed, filtered and 1mthd# filtrate diluted to 100ml with the same
solution. The absorbance of the resulting soluti@s measured at a wavelength of 342nm with
UV spectrophotometer (Shimadzu uv — 1601) usingtlcm = 436.

2.2. Dissolution
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Six tablets each of the test samples were collectedratom from the sampling points. Each
tablet was put into the dissolution vessel (ErvBRa600) designed to take six tablets containing
900ml of distilled water. The dissolution apparatuas set at a temperature of°G7for a
rotation of 50rpm.The samples were run for 30 nesutising apparatus Il (paddle). After
dissolution the solutions were filtered. 5ml eadhtlee filtrate were diluted to 100ml with
distilled water.

2.3. Uniformity of weight

Twenty tablets each of the test samples collecteth fthe sampling sites were collectively

weighed and the average weight per tablet calalildtee tablets were then weighed individual

using an analytical balance (metler toledo AG 284] the percentage deviation from the mean
weight per tablet calculated.

2.4. Amodiaquine standard preparation

0.0342g of amodiaquine hydrochloride certified refee standard powder was accurately
measured into a 100ml volumetric flask. 50ml oftitlest water was added and slackened for
15minutes using electronic shaker and sufficiestiltid water added to make up the 100ml
mark. The absorbance of both the sample and th#iereference standard were accurately
measured at a wavelength of 342nm using wateibéené.

RESULTSAND DISCUSSION

3.1. Assay of amodiaquinetablets

Table 1 presents the percentage of active ingredieihe amodiaquine tablets produced by the
studied local manufacturing companies. The pickam@ression of the variation of the % active
ingredients of amodiaquine in sampled Tablets {gs&a given by Fig. 2. From the result
obtained, it was revealed that the tablets frommfamufacturers coded, MC1, MC2, and MC4
had a good level of active ingredient which waswithe British Pharmacopoeia range (93.0% -
107.0%), whereas samples from MC3 recorded a hegbeptage of active ingredient above the
range of the standard. The higher percentage iMtB2 tablets could be due to high amount of
active ingredient that was added during granulatorcould be that the manufacturer did not
adhere to the standard operating procedure.

Tablel. Resultsfor Assay of Amodiaquine tablets from sampling sites

Sampling =it Baich muaber  Mean weightimg  Weightofsample/tng Volome of Alicuotital  abeorbance % of Active ingredie

1 1 5789 1974 1 0475 106.5
2 5823 1988 1 047 106.4
ni2 3 568 .4 1978 1 0485 106
4 519.5 2017 1 () 538 1059
I3 5 57124 1988 1 0478 1049
& 5763 1989 1 0472 1046
| 851 7 564.1 1932 1 0.2 1062
] 5058 1974 1 0552 108
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Fig. 2. Variation of the % activeingredients of amodiaquinein Tablet (assay)
3.2. Uniformity of weight
The uniformity of weight test result for amodiagg@itablets from the monitored manufacturers
is given by Table 2. The variation of the weightshe tablets is depicted on Fig. 3.

Table 2. Resultsfor Uniformity of weight of amodiaquine from sampling sites

Samplingdte  Batch number Mean weight/mg Weight range of 20 Tablet/mg B.P Weightrorgefmg  Remark
MC1 1 S8 SeR.0-alL2 548 -l 8 Comply

2 5823 573.9-6040 5532 -6114 Comply

) 3 Y 541.4-524 595 -5564 Comply

4 518.5 5009 - 5410 4535 -5455 Comply

) 5 5724 543- 81 S8 -60L0 Comply

§ 5% 549.7 -599.1 5475 -605.1 Comply

MCA 7 5643 537.3-543 559 -5923 Comply

8 SS9 £56.8 - 5300 4810 -53L0 Comly

From the experiment, it was observed that all tifferént batches of amodiaquine tablet from

the various manufacturers complied with the BritRilarmacopoeia range. This result for the
uniformity of weight of the tablets could be duegood flow rate of granules in the hopper

during tableting. Since granules for tableting d¢sinsf a range of particle sizes, segregation and
stratification may occur, but from the results atea it could be seen that there were none or
little misdistribution of particles during tablegirand resulted in a good uniformity of weight.
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Fig. 3. Box and whisker diagram of the variation of the weights of amodiaquinein Tablet

3.2.Dissolution of amodiaquine tablet

Table 3 shows the dissolution results of amodiaguablets from the sampling points. The
graphical representation of the variation of theéve ingredients of amodiaquine in sampled
Tablets (dissolution) is given by Fig. 4. From tiesult obtained, it was found that all the
amodiaquine from the various manufacturers recoedpédrcentage of active ingredients above
80.0% indicating that they conformed to the Britfarmacopoeia standard. This could be due
to stronger effect of the binder used leading ® eéfficient action of the disintegrating agent
resulting in the released of the active ingrediarthe tablets. This observation could determine
the amount of active ingredient that will be rekghdrom the dosage form and subsequently
available for absorption.
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Table 3. Resultsfor dissolution of amodiaquine Tablets from sampling sites

Sampling site

Batch number

Ahszaorhance

% of Active ingredient

REMARKS

MC1

1

0.681
0.579

100.7
100.4

Comply
Comply

M2

0.567
0.665

93.67
9R8.37

Comply
Comply

M3

0.658
0.622

97.34
92.01

Comply
Comply

MCa

GO~ A Ll

0.713
0.722

10547
106.81

Comply
Comply

Mean % of Active ingredient (dissolution)

1207
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CONCLUSION

=
1=
I

The basic essence of manufacturing and adminigteridrug is to achieve a desired therapeutic
effect. The production of a good quality tablethsrefore imperative for any manufacturer. It is
therefore important that locally manufactured drags regularly examined to determine their
compliance with specific and accepted standards.

It is evident from this study that almost all tkedlly manufactured amodiaquine tablets sampled
from the four manufacturers complied with the regdistandards with regards to the uniformity
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of weight and dissolution. However, with regardstie assay, all the percentage of active
ingredients of the various sampling sites conforneethe standard with the exception of MC3
which recorded values above the British pharmadapgiandard range which could be attributed
to high amount of active ingredient that was addedng granulation. It is recommended that
further studies should be carried out to deternthee disintegration and hardness of locally
manufactured amodiaquine tablets. It is envisagad the result of this study will enrich the

discussion on the quality of locally manufacturedgs especially amodiaquine.
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