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ABSTRACT
The in vitro release of indomethacin from different
suppository bases was investigated using the USP rotating
basket dissolution method. Suppositories containing 100 mg
of indomethacin were prepared by the fusion method using

theobroma o0il, Witepsol, polyethylene glycols, and glycer-

inated gelatin. The percent released was found to be in
the order PEG 3 — PEG 4 =— PEG 5 = glycerinated gelatin
> thecobroma o0il = Witepsol. The addition of polysor -

bate 80 resulted in a significant increase in the percent
indomethacin released in the case of fatty bases and a

small increase in the case of water-soluble bases.

INTRODUCTION

Indomethacin is a nonsteroid with anti-inflammatory

and analgesic properties1. However, it causes a number of
adverse effects including the most frequent gastroitestinal
reactionsz_s, mouth ulcerss, and oesophageal ulceration7.
Consequently, the rectal administration of indomethacin in
suppository-form may offer an advantage over its administ-
ration in capsules-ior tablet-form in eliminating such re-

actions.

* To whom inquires should be directed.
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The release of a drug from a suppository is greatly
dependent on the suppository formulatione. The in vitro
release of indomethacin was found to be greater with
a polyethylene glycol baseg‘ On the other hand, the
release rate of indomethacin was reported to decrease as
the percentage of polyethylene glycol 4000 or 6000 increa-
sed10. More recentrly the release of indomethacin was
found to be higher from oily bases with low hydroxyl

values11.

Drug release from a suppository is also influenced
by the presence of surfactants in the suppository formul-

11_14. Increase in the release of indamethacin as a

ation
result of inclusion of dioctyl sodium sulphosuccinate was
reported by Othman and Muti11, In contrast, the same
authors reported a marked decrease in indomethacin release
as a result of inclusion of polysorbate 80. The influence
of inclusion of surfactant on drug release was found to

depend on the nature and concentration of surfactants11-15.

In view of the above variable results, this study
was undertaken to investigate the in vitro release of in-
domethacin from different suppository bases., In additiaon,
the effect of inclusion of a nonionic surfactant such as

polysorbate 80 on the release rate was examined.

MATERIALS AND METHODS

Materials

Polyethylene glycols (PEG) 400, 1540, 4000, and 6000,
and gelatin (B.D.H Chemicals, Ltd,. Poole, England); diso-
dium hydrogen ortho-phosphate, potassium dihydrogen ortho-
phosphate (Koch-Light Lab., Ltd., Buckinghamshire, England);
glycerin (Searle Co., Chadwell Wealth, Essex, England);
Polysorbate 80 (Sigma Chemical Co., Poole, England);
theobroma o0il (cocao butter) and Witepsol H15 (Dynamit
Nobel Chemicals, Troisdorf-Oberlat, West Germany). Indo-

methacin was provided as a gift from the Jordan Pharma-
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TABLE 1
The Composition of Suppository Bases.
Suppository Base.
Constituent
1 2 3 4 5 6

Theobroma 0il 100%

Witepsol H15 100%

PEG 400 20% | 18%

PEG 1540 75% 70% 33%

PEG 4000 25%

PEG 6000 30% 47%

Gelatin 25%

Glycerin 20%

Water 37%
ceutical Co., Na'ur, Jordan. All chemicals were analy-
tical or reagent grade purity except indomethacin which
was pharmaceutic grade.
Methods

Preparation of Suppositories

The displacement values for all suppository bases
(Table 1) were first determined16, and then the required
amount of base was calculated. All suppositories, con-
taining 100 mg indomethacin each, were prepared by the
fusion method17 using a metal mold of 24 cavities. Supp-
ositories having an additional 0.5, and 5% polysorbate
80 were also prepared. All suppositories were stored in
a dessicator at room temperature for 24 h before use.

Uniformity of Weight

Twenty suppositories were randomly selected from
each base and weighed individually, The average weight
and percent deviation of each suppository was calculated.
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Disintegration Test

The USP tablet disintegration apparatus (DT4, Erweka,
West Germany) was used to determine the disintegration of
the prepared suppositories using 100 ml of water as the
immersion fluid. A suppository was placed in each «of
three tubes of the basket, and was covered with a disk.
The time required for each suppository to completely dis-

integrate at 37+5°C was determined.

Release of Indomethacin from Suppository Bases.

The USP rotating basket dissclution apparatus (D7-
D6, Erweka, West Germany) was used for the determination
of release rates of indomethacin from the various suppo-
sitory bases. Each suppository was placed in the basket
and lowered into a flask containing 500 ml of phosphate
buffer solution (pH 7.8). The basket was rotated at 120
rpm at a constant temperature (37:0,5°C). 5-ml samples
were withdrawn at appropriate time intervals and assayed
to obtain a dissolution profile. 5-ml of phosphate buffer
were immediately added to the dissolution medium to com-
pensate for sampling. The absorbances of the withdrawn
solution were measured at 319 nm on a spectrophotometer
(Shimadzu UV-240, Shimadzu Corporation, Kyoto, Japan)
against blanks consisted of the corresponding plain suppo-
sitory bases. Concentrations were then determined with

references to a standard curve.

RESULTS AND DISCUSSION

The uniformity of weight of the prepared indometha-

cin suppositories was determined according to the B.P.
method18. The average weight was found to be 1.713, 1.101,
1.356, 1.325, 1.343, and 1.335g for theobroma oil, Witep-
sol, PEG 3, PEG 4, PEG 5, and glycerinated gelatin, res-
pectively. All the suppositories prepared met the uni-
formity of weight test of the B.P.
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TABLE 2

Disintegration Time of Suppository Bases

Suppository base Distigration time (min)
Thecbroma oil 3.0
Witepsol H15 2.5
PEG 3 13.5
PEG 4 14.8
PEG 5 15.6
Base 6 18.6

The disintegration times of the prepared indomethacin
suppositories are shown in Table 2. The B.P.disintigration
test uses three suppositories and requires not more than 30
min. for the disintegration of fat-based suppositories and
not more than 60 min. for water-soluble suppositories. All
the formulated suppositories met these requirments. Howe-
ver, the glycerinated gelatin-based suppositories required
the longest time for complete disolution followed by PEG-
based suppositories. Moreover, within the PEG-indomethacin
suppositories, it was found that as the percentage of PEG
6000 increased, the disintegration time increased. The fat-
based suppositories, theobroma o0il and witepsol, which melt
at body temperature, exhibited the lowest disintegration

times.

The percent indomethacin released from the fat-based
suppositories is depicted in Fig. 1. The amounts released
at 15 and 30 min. intervals are shown in Table 3. The data
indicate that there is no significant differences in the
percent of indaomethacin released during the first half hour

or the cumulative amount released after one hour. In both
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FIGURE 1
Percent released of indomethacin from the fatty
bases: () Theobroma oil; @ Theobroma oil +
0.5% polysorbate 80; @@ Theobroma oil + 5%
polysorbate 80; A Witepsol; QA Witepsol +
0.5% polysorbate 80%; 4 Witepsol % 5%
polysorbate 80.

TABLE 3
Percentage of Indomethacin Released from the
Fatty Bases at 15 and 30 min. Intervals

Suppository base 15 min. 30 min.

Theobraoma oil 18.0 25.0
+0.5% polysorbate 80 69.0 85.0
+5.0% 46.9 56.7

Witepsol H15 21.0 27.5
+0.5% pulysorbate 80 61.0 85.0
+5.0% polysorbate 80 50.0 67.0
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FIGURE 2
Percent released of indomethacin from the water-
soluble bases: O PEG 3; @ PEG 3 + 0.5%
Polysorbate 80; A PEG 4; [] PEG 5;
A Base 6.
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TABLE 4
Percentage of Indomethacin Released from the

Water Soluble Bases at 15 and 30 min. Intervals

Suppository base 15 min. 30 min.
PEG 3 84.5 93.0
+0.5% polysorbate 80 100.0 104.0
PEG 4 83.5 86.2
PEG 5 84.5 86.0
Base 6 46.8 76.9

cases, the addition of low concentration of polysorbate 80
(0.5%), resulted in an increase in the percent released.
This might be due to the wetting action of the nonionic
surfactant. On the other hand, the inclusion of higher
percentages of polysorbate 80 (5%) in theobroma o0il or
Witepsol suppositories did not result in enhanced release
over the low percentages. This 1is probably due to
micellar solubilization which reduces the free concent-

ration of the drug.

The percent of indomethacin released from the water
soluble bases is depicted in Fig. 2. The amounts released
at 15 and 30 min. intervals are shown in Table 4. The data
indicate that the PEG-based suppositories are superior to
glycerinated gelatin-based suppositories with respect to
the time of release and amount of indomethacin released.
This could be due to the faster disintegration of the PEG-
based suppositories (13.5-15.6 min.) compared to 18.6 min,
for the glycerinated gelatin-based suppositories. More-
over, the data indicate that the addition of 0.5% polysor-
bate 80 to PEG 3 base resulted in an appreciably higher
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release of indomethacin. This finding is consistent with
what was reported in the literature14 in that polysorbates
of high HLB values, like polysorbate 80, enhanced the re-

lease of chloramphenicol from PEG 1500 suppositories.

Comparing the fatty bases with the water-soluble
bases used in this study with respect to the release of
indamethacin, the data presented indicate that the water-
soluble bases, with the exception of glycerinated gelatin,
were superior to the fatty bases. These results are in
good agreement with those reported in the literature9
The lower and slower release associated with the fatty
bases could be due to the lipophilicity of indomethacin
manifested in its relatively high partition coefficient
(C octanol/C water = 16.09)'° and complete solubility
in these bases. Thus, the transport of the drug from the
0il phase to the aqueous phase becomes the rate-limiting

step.

In conclusion the various suppository bases used in
this study may be ranked with respect to release of indo-
methacin in the following order: PEG 3 = PEG = PEG 5

> glycerinated gelatin >> thecbroma o0il = Witepsol.
The inclusion of 0.5% or 5% polysorbate BO in the fatty
bases resulted in a significant increase in the percent
indomethacin released compared to a marginal 1increase
upon the inclusion of 0.5% of the same surfactant in the
PEG 3 base.
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