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INVESTIGATIONS ON THE COMMERCIAL ACETAMINOPHEN SUPPOSITORIES IN TURKEY

TURKIYEDE URETILEN ASETAMINOFEN SUPOZITUVARLARI UZERINDE ARASTIRMALAR
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Acetaminophen that is an analgesic and antipyretic
drug is widely being used. It is available in the dosage
Jorms of tablet, syrup, elixir and suppository in Turkish
drug market. The suppository dosage form is especially
preferred by pediatric and geriatric clinics.

In this study, seven different acetaminophen sup-
pository batches of four different companies obtained
Srom Turkish drug market were investigated. For this
purpose the uniformity of weight and content, hardness,
disintegration time and dissolution rate of the samples
were investigated. The dissolution experiments were
carried out according to the USP XXII basket method
in the pH 7.2 phosphate buffer solution. The results
were evaluated according to the related monograhs
of USP XXII and BP 1993.

According to our results, one of the seven commercial
acetaminophen suppositories in the market was found
not to be in compliance with the USP XXII on drug
content. When the dissolution of data of the samples
was compared, only one could release 100% of the
suppository content at the end of the 45 minutes. Three
of them released the active substance among 90-100%;
on the contrary the other three samples remained under
75% at the end of the 90 minutes.

Analjezik ve antipiretik bir etken madde olan ase-
taminofen, giiniimiizde yaygin olarak kullamilmaktadir.
Tiirk ilag piyasasinda tablet, surup, eliksir ve supozituvar
gibi degisik dozaj sekilleri bulunmaktadur. Supozituvar
dozaj sekli ozellikle pediatride ve geriatride tercih
edilmektedir.

Bu amagla, Tiirk ilag piyasasinda bulunan dort farkl
firmaya ait asetaminofen iceren vyedi supozituvar
muistahzari lizerinde ¢aligilnugstir.

Supozituvar drneklerinde agirlik sapmast, sertlik,
erime dagilma zamani, etken madde miktar tayini ve
¢oziinme hizi tayinleri yapinugstir. Sonuglar USP XXII
ve BP 1993'e gore degerlendirilmigtir.

Bizim sonuglarimiza gore, piyasada bulunan 7
asetaminofen supozituvarlarindan bir tanesinin ilac
iceriginde USP XXII've uygun olmadig bulunmustur.
Dissolusyon verileri karsilagtirildigi zaman, yalnizca
biri 45 dakikanin sonunda suposituvar iceriginin %100'ii
salinwveriliyor. 3 tanesinde aktif maddenin %90-100'
salwerildi; diger ii¢ 6rnekte ise 90 dakikanin sonunda
%75 in altinda ¢oziinmeden kalmugtir.
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Introduction

Acetaminophen is being widely used as
an analgesic and antipyretic drug (1-3). Itis
available in the dosage forms of tablet, syrup,
elixir and suppository in Turkish drug market
(4). The suppository dosage form is especially
preferred by pediatric and geriatric clinics.

The aim of this study was to investigate the

quality controls of suppositories and to de-

termine the compliance of them to the
pharmacopoeias and to obtain the dissolution
profiles.

Materials and Methods

In this study, seven different acetaminophen sup-
pository batches of four different manufacturers obtained
from Turkish drug market were investigated. Their

codes and active substance contents are shown in
Table 1. Reagents used in the tests were of analytical
grade.

The following tests were applied on the suppositories;
Uniformity of weight, uniformity of content, disin-
tegration, breaking (hardness) and release studies.

Table 1. Codes and active substance contents of the
suppositories.

Code Active substance content
(Acetaminophen in mg)
AC-T 100
AC-S1 100
AC-S2 200
AC-S3 350
AC-PS 120
" AC-PF 240
AC-D 325
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1- Evaluation of physical properties of suppositori -
es:

Uniformity of weight, uniformity of content and
disintcgration tests were applicd according to the BP
1993 (5). The mechanical strength test was carried out
on an Erwcka breaking strength tester.

2- Release of acetaminophen from suppositories:

In vitro rclease tests were carricd out according Lo
the USP XXII basket mcthod (6). The USP rotating
basket dissolution apparatus was uscd [or the deter-
mination of relcase rates of acctaminophen (rom different
suppository batches. Each suppository was placed in
the basket and lowered into a flask containing 500
ml of phosphate buffer solution (pH 7.2). The basket
was rotated at 50 rpm al a constant tcmpcraturce
(37 0.50C). 2 ml samples were withdrawn at app-
ropriate time intervals and after dilution with phosphate
buffer solution (pH 7.2) acctaminophen was assaycd
to obtain a dissolution profile. 2 ml phosphate buflcr
was immediately added to the dissolution medium to
compensate for sampling. Released acctaminophen
was assayed spectrophotometrically at 242 nm
with Pye-Unicam SP 1025 spectrophotomelcr.

The relcase data obtaincd were cvaluated kinetically
using a computer program written {or this purposc

.
Results and Discussion

1-Physical characteristics of supposito-
ries:
All tested suppositories were found to be
in compliance with BP 1993 and literature

on weight variations, disintegration times and
breaking values (5,8).

Except only one suppository coded AC-
PS, all suppositories were found to be in
compliance with the USP XXII on drug content.
The results are given in Table 2.

2- Release of acetaminophen from sup-
positories in-vitro:

The results obtained from the release studics
are shown in Figure | and Table 3. According
to the release rate data given in Fig. 1, the
sample coded AC-T releases 100 % of its active
substance in 45 minutes. The samples coded
AC-S3, AC-PF and AC-D released 87, 91
and 100% of the active substances respectively.
However the samples coded AC-S1, AC-S2
and AC-PS released not more than 75 % of
their active substance cotent in 90 minutes.

The results of the kinetic assessment of the
release data obtained for acetaminophen
suppositories arc listed in Table 3.

The kinetic assessment of release data
showed that the best fit was obtained with
Hixson-Crowell kinetic except for AC-PS
and AC-D coded suppositorics. However the
best fit was obtained with first order and zero
order kinetics respectively for AC-PS and
AC-D coded suppositorics.

Table 2. Weight variation, content uniformity, breaking value and disintegration time of suppositorics.

Weight Content Breaking Disintegration
Codes variation (g) uniformity (mg) value (kg) time (min)
X +SD X +SD X +SD X +SD
AC-T 0.96 5.25 100 4 3.87 0.74 5.90 0.86
AC-S1 0.96 0.01 91.9 3.3 >6.80 — 6.25 0.29
AC-S2 1.22 4.10 207 3 >6.80 — 8.1 0.7
AC-53 1.72 9.05 337 10 >6.80 — 8.8 -1.9
AC-PS 0.97 0.02 94 1.68 0.13 3.59 0.15
AC-PF 1.98 0.01 234 3.16 0.35 8.35 0.32
AC-D 1.00 1.76 329 3 3.86 0.06 7.68 0.52
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Figure 1. The release profiles of acetaminophen from the suppositorics.
Table 3. The kinctic assessment of releasc data
KINETICS AC-T | AC-S1 | AC-S2 | AC-S3 | AC-PS | AC-P¥F | AC-D
kr° 70.4 28.7 63.4 221 22.4 176 233
O° r 0.732 0.898 0.931 0.919 0.602 0.913 0.984
SSD 0.494 0.151 0.129 0.141 0.122 0.114 0.183
SWSD | 0.509 0.285 -0.323 0.365 0.169 -0.143 -0.359
kr 11.7 0.52 0.802 6.67 0.504 2.75 8.43
1° T 0.718 0.954 0.989 0.625 0.804 0.981 0.565
SSD | 0.864 0.433 0.34 0.277 0.872 0.367 0.216
SWSD 0.48 0.775 0.618 0.259 0.128 0.907 0.366
K 241 0.465 0.698 1.84 0.619 1.9 1 2.23
Ilixson- r 0.941 0.937 0.98 0.96 0.739 0.978 0.33
Crowell] SSD 0.308 0.433 0.936 0.317 0.576 | 0.706 0.184
SWSD | 0.162 0.972 0.397 0.595 0.988 0.131 0.539

kr© : Zero order releasc ratc constant (mg.h-1).
kr : First order relcase rate constant (h-1).

K: Dissolution rate constant calculated from the Hixon-Crowell Plot for sink conditions.
12 Delermination cocfficient.
SSD: Sum of squared deviations.
SWSD: Sum of weighted squarcd deviations.
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