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Dissolution and Rectal Absorption of Acetaminophen from Suppositories
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College of Pharmacy, Seoul National University, Seoul 151,

Korea

Abstract—The relationship between in vitro release and in vivo bioavailability of acetamino-
phen from suppositories was investigated. Effect of glycyrrhizin on the drug release and rectal
absorption in rats was also examined. Suppositories containing 25mg of acetaminophen were

prepared with Wecobee FS (fatty base) or PEG (water-soluble base) bases.

The release from

the suppositories were determined with USP rotating basket dissolution apparatus and with the
suppository release tester. The temperature of the dissolution medium was very critical for the
dissolution of acetaminophen from Wecobee FS suppositories. The bioavailability of acetaminophen
was calculated from the plasma concentration-time curve after rectal administration of the
suppositories to the rats. There were no significant differences in AUC following rectal administr-

ation of Wecobee FS and PEG suppositories,

but the release and absorption from the Wecobee

FS suppositories were faster than those from PEG suppositories. The dissolution rate obtained by
the suppository release tester was better correlated with in vivo absorption rate constant than that

by the USP dissolution apparatus.

It suggests that the partitioning between rectal fluid and

suppository base is the rate-limiting step in the rectal absorption of acetaminophen from supposit-
ories. Glycyrrhizin was found not to affect in vitro dissolution and rectal absorption of acetamino-

phen.
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Table I-Composition of suppositories®.

Adjuvant

Formula Base

A PEG400+PEG4000=20+80 —
B PEG400+PEG4000=20+80 glycyrrhizin
(1%)

C Wecobee FS —
D Wecobee FS glycyrrhizin
(1%)
a) Each suppository (0.5g) contains 25mg of
acetaminophen.
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Fig. 1-Suppository release tester.

1. Cyindrical cell 10. Fuse

2. Cylindrical cell 11. Motor unit

3. Sampling 12. Rotating shaft chuck

4, Constant-temp. 13. Rotating shaft
bath 14. Thermometer

5. Releasing fluid 15. Vessel fixture
stirring rotor 16. Vessel

6. Rotation meter 17. Releasing fluid

7. Temp. controller 18. Vessel tray

8. Drain cock 19. Power switch

9. Stirring speed 20. Rotating switch

adjusting knob  21. Earth terminal
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Fig. 2-Dissolution of acetaminophen from suppositories
by USP dissolution apparatus (basket method,
pH 7.2 phosphate buffer, 38+4-0.1°C). Key to
suppositories; O: A, [1:B, @:C, H:D.
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Fig. 3-Dissolution of acetaminophen from supposi-
tories by Suppository Release Tester (pH 7.2

phosphate buffer, 38-+0.1°C). For symbols, see
Fig. 2.
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Table II-Dissolution parameters of acetaminophen
suppositories (pH 7.2, 38+0.1°C)¥.

A B C D
1/Tw?  0.1573 0. 1420 0.1251 0. 2316
+0.0021 -=0.0042 =£0.0074 =£0.0082
1/ T 0. 0340 0. 0317 0.0424* 0. 0565%*
+0.0020 -£0. 0025

+0.0017 0.0083

a) Mean = S.D. of 3~5 experiments.

b) Dissolution test with USP rotating basket appa-
ratus (pH 7.2, 38+4:0.1°C)

¢) Dissolution test with suppository release tester
(pH 7.2, 3840.1°C).
The asterisk indicates significant difference from

formula A. (¥*: p<{0.05, **: p<{0.02)
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Fig. 4-Mean plasma concentration of acetaminophen
after rectal administration to 5~6 rats. For
symbols, see Fig. 1.
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Table III-Bioavailability parameters of acetaminophen after i.v., oral,

of 100mg/kg to rats®.

and rectal administration

Suppository
Parameters Lv. oral
A B C D
K. 0. 0180 0.0191 0. 0169 0.0146 0. 0230 0. 0160
(min~%) +0. 0022 +0. 0018 =+0. 0033 0. 0033 +0. 0029 0. 0000
Ka . 0. 2003 0. 0329 0. 0362 0. 0685* 0. 0927*
(min~1) +0. 0634 -+0. 0034 +0. 0056 +0. 0188 +0. 0191
T mex - 14. 41 43.71 48.53 27. 32% 25, 86**
(min.) +2.94 +2.69 9. 05 4:4.19 +3.85
AUC 9994. 4 5275. 4 2964. 3 3777.7 3014. 3 4423.1
(pg+min/ml) +741. 4 +92.9 +832. 4 +965.9 +623.7 +643.9
F 1.00 0.53 0.30 0.38 0.30 0. 44
Cumax . . 24. 84 27.89 36. 92* 43, 49%*
(ug/ml) =+0.87 +2.68 +5.85 +3.05

a) Mean = S.D. from 5~6 rats.

The asterisk indicates significant difference from suppository A. (*: p<{0.05, **: p<0.01)

1/ TpX103 (min™")

_ | L [
20 40 60 80 100

3 i
Ko X107 (min™")

Fig. 5-Correlation between absorption and dissolution
of acetaminophen from suppositories (r=
0.9744, p<{0.05). 1/Ts was taken from Table
II (by Suppository Release Tester at 38:+0.1°
C), and K. was taken from Table III. For
symbols, see Fig. 1.
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