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ABSTRACT

Various brands of the combined prepa-
ration of ampicillin/cloxacillin found in
the Nigerian market have been analysed
for contents. The ampicillin contents
varied between 53.7 and 101.7%. Most of
the capsules analysed had lower ampi-
cillin content than that specified in either
the BP or USP. While the cloxacillin
contents were found to be within the
compedia specified limits.

INTRODUCTION

The quality of pharmaceutical prod-
ucts is essential to achieve their ultimate
goal, therapeutic efficacy. When thereare
different brands of a drug product, their
quality becomes more important since
they could be substituted for one another
by writing prescriptions with generic
names. Although all drug products must
of necessity meet the minimum required
standards as specified in official pharma-
copoiea, these vary from country to coun-
try. The problem of generic inequivalence
has long been established (1). Hence
generics need 1o be established as being
equivalents before they could be substi-
tuted for one another. Generic ine-
quivalence is known to arise from three
main levels namely chemical, biological
and therapeutic (2). Tests to ascertain
chemical equivalence takes precedence
over the others, since preparations to be
tested for biological and therapeutic
equivalence must have been shown to be
chemical equivalents. Of recent, many
brands of the combined preparation of
ampicillin/cloxacillin have been found in
the market with wide range of prices.
Although price index could not be used as
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a measure of the quality of drug products,
it was thought necessary to subject these
products to chemical analysis to ascertain
the quality of these products in terms of
the amount of active ingredients present.
This became necessary, following com-
plaints from clinicians and patients about
ineffectiveness of some ampicillin/
cloxacillin preparations on the market,
and the wide price differences of the prod-
ucts on the market.

EXPERIMENTAL

Reagents:

Standard ampicillin trihydrate and
cloxacillin sodium (Beecham Research
Laboratories, U.K). Phosphate buffer pH6
was prepared according to BP (1980) (3).
Phosphate buffer (pH 2.5) with 0.5% w/fv
formaldehyde: 31.2¢g of potassium dihy-
drogen orthophosphate was dissolved in
900 ml of water; 13.5ml of formaldehyde
(3% w/v) was added; the volume was
made up to 1 litre with water and the pH
adjusted to 2.5 with conc. HCL. All rea-
gents used were of analytical grade. The
different brands of the combined prepara-
tions of ampicillin/cloxacillin were pur-
chased from pharmacy shops.

Equipment:

Phy Unican SPE-400 UV /visible spec-
trophotometer was used 10 obtain the
absorption spectra.

Procedure:

The methods used in the determina-
tion of the amounts of ampicillin and
cloxacillinrespectively were adapted from
that developed by Akanni and Ayim (4).
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Determination of Ampicillin:

100ml of standard solution in water
containing Img/ml ampicillin was pre-
pared with the reference material. Reac-
tion mixtures were prepared as follows:
0.5 to 3.0ml standard solution were
pipetted intorespective 100ml volumetric
flask; into each flask was added 2ml 2M,
sodium hydroxide solution; the mixturcs
were left to stand; after 20 minutes, Im] of
2M sulphuric acid and 50ml of phosphate
buffer (pH 2.5) with formaldehyde were
added inio each flask. The mixtures were
heated for one hour in a boiling water
bath, cooled toroom temperature and made
up to 100ml with water, A one in two
dilution of each reaction mixture was made
in 2M sulphuric acid, and the absorbance
measured at 373nm using 1M sulphuric
acid as blank.

For the dosage forms, the equivalent
of 100mg ampicillin of the sample was
put into a 100 ml volumetric flask, water
was added to the mark, the mixture was
shaken for 20 minutes and filtered when
necessary. 1.5,2.0,0r2.5ml of the filtrate
was used to prepare the reaction mixtures
as described above,

An appropriate dilution of the reaction
mixture was made in 2M sulphuric acid
and the absorbance determined at 373nm.

Determination of Iodine Absorbing
Impurities:

Todine absorbing impurities were de-
termined according to BP 1980 (3).

Cloxacillin:

The cloxacillinin the combined prepa-
ration of ampicillin/cloxacillin was deter-
mined by a modified method of Davidson
and Stenlake (5).
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A stock solution of cloxacillin (1 mg
ml -1) was prepared in water. Alfiquotsof
the stock solution (5 to 24ml) were put
into respective 50ml volumetric flasks;
25ml phosphate buffer (pH6) was added
toeach flask and water wasadded to 50 ml
mark., The absorbance of each solution
was measured at 275nm using 1 in 2
dilution of phosphate buffer as blank.

The dosage forms were determined by
taking the equivalentof 100mg cloxacillin
of the sample to prepare 100ml solution.
The solution was filtered when necessary.
5 to 24ml of the filtrates were used to
prepare solutions for obsorbance detcrmi-
nations as ahove,

RESULTS AND
DISCUSSION

The calibration graph for ampicillin
was linear within the concentration range
studied (Fig. 1), It had a correlation coef- -

there are many capsules having ampicillin
content lower than the specified BP/USP
range, which is an evidence of the pres-
ence of sub-standard drug in the Nigerian
market. While some of the preparations
had their contents just outside the 90-
120% range, one of the capsusles (C) was
distinguishable, with a very low content
(53.7%). From this result, one reason that
may probably be adduced for the low
ampicillin content in some of the brands
could be the fact that the ampicillin might
have been based on the trihydrate rather
than the anhydrous form. The BP and
USP stipulates 250mg of ampicillin or the
equivalent amount of the trihydrate or the
sodium salt. When an error is made in
adjudging the trihydrate to be equivalent
to the anhydrous ampicillin such level of
ampicillin (75 - 89%) could be obtained.
The low ampicillin content of brand C
could not be accounted for by this reason.
The percentage of iodine absorbing sub-
stances (Table 2) was found to be negli-

gible for all the samples, hence degrada-
tion of the products could not have ac-
counted for the low ampicillin contents,
Additionally, the problem of low content
could not have arisen from the developed
method used for the analysis, since the
combined preparation made with the au-
thentic samples gave a good recovery
value of 100.5%.

The calibration graph for the cloxacillin
was linear (Fig. 2) with a correlation
coefficient of 0.9992. The combined
preparation from the authentic samples
gave agoodrecavery value 0f 99.5%. The
contents of cloxacillir in all the analysed
samples were within the range specified
in the BP and USP. Thus while the con-
tent of ampicillin was variable and do not
meet the level stated in compedia in most
of the samples, that of cloxacillin was
within the limits,

The problem of low ampicillin con-
tents could have considerable effegt on
the efficacy of these preparations. The

% %
Date of Ampiccillin Cloxacillin
Sample Batch No. Expiry Content Content
| Capsules
A BN 6289 April 1990 101.7 108.7
B 7069 Sept. 1990 76.9 108.8
C BNOCOQ 401B Nov. 1990 53.7 940
D 87F24 June 1990 83.4 100.1
E June 1990 873 108.6
Injection
F BN913NO, Oct. 1991 1014 1100
G B1 Jan, 1991 972 110.0
Syrup
H X2 Oct. 1989 815 98.0
I BNN 224W05 Aug. 1989 96.0 110.0
Standard
J* 100.5 99.5
*  Combined preparation from Standard Samples.
Table 1: Assay Results
; ; %lodine
ficient 0f0.9996 while the A (1%, 1cm) at 1
373 was 434 + 53 (S.D). The results Sampls Absorbing Substances
showing the percentage contents of ampi- X 024
cillin and cloxacillin contained in the B s
various brands are presented in Table 1. C -y
The percentage ampicillin contents of the D 093
analysed samples varied between 53.7 E 0:25
and 101.7%, with only one of the analysed F 022
capsules having its content within the G 658
range specified by either the B.P (not less H 20
than 95%) or USP (90-120%). The analy- I 0 1'2
sed injections had their contents of ampi- o S :
cillin within the specified USP or BP gm él':f;‘:l'l’h"; gﬁ
range while one of the syrup had a lr:wver [
;‘gﬁ;’ﬁ“;ﬂ‘ﬁ“{,‘;ﬁ‘:ﬁiﬁ‘;ﬁm Table2:  Percentage Contents of Iodine Absorbing Substnces In Each Sample
Pace 37 Whic Kbadia . B o e




combined preparation acts synergestically
and exhibitbacteriacidal aclivity againsta
wide range of Gram-positive and Gram-
negative organisms. The cloxacillin in-
hibits the destruction of ampicillin by
beta-lactamase producing organisms.
Thus while the ampicillin in the prepara-
tion may be secured from being destroyed,
and assuming absorption is not a limiting
factor, the minimum effective concentra-
tion (MEC) level may not be reached due
to the low ampicillin content. Hence the
patient may not derive the desirable cure
from his ailments when given such prepa-
ration. This may also lead to the emer-
gence of resistant strains of the microbes
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being combated. It is, therefore, essential
thatnotonly the level of cloxacillin should
be ascerlained but also that of ampicillin.
It is worthy 10 note that samples from the
innovator Company satisfied the BP
requircments, for content and iodine
absorbing impurities.
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