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Studies on Suppositories of Phenytoin- 8- -Cyclodextrin Inclusion
Complexes

Jae Ho Cha and Kun Han
College of Pharmacy, Chungbuk National University
(Received February 29, 1988)

An inclusion complex of phenytoin (PT) with g-cyclodextrin (8-CyD) in molar ratio of 1:1 was
prepared, and the interaction between host and guest molecules was confirmed by infrared spectro-
metry, differential scanning calorimetry and X-ray diffractometry. Suppositories were prepared by
the fusion method. PT and PT-8-CyD complex were added to PEG 1540 and Witepsol H-15 under
the vigorous stirring at 40 °C. Content uniformity was tested for different formulations of the PT sup-
positories. The release rates were dependent on the K.P. V dissolution apparatus and the dialyzing
tubing method. Then, the release rates were increased in the following order: PT- 8-CyD complex in
PEG 1540 > PT in PEG 1540 > PT-8-CyD complex in Witepsol H-15>PT in Witepsol H-15. The
area under the curve and maximum blood concentration after rectal administration were increased in
the following order: PT-8-CyD complex in PEG 1540 > PT in PEG 1540 >PT- 8-CyD complex in

Witepsol H-15 >PT in Witepsol-15.
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Figure 1—IR absorption spectra of phenytoin- 8-CyD

system by KBr disk method.
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Figure 2—DSC Thermograms of phenytoin-g-CyD
system.

Key: (1), phenytoin alone; (2), phenytoin - 8-CyD physi-
cal mixture; (3), phenytoin-8-CyD inclusion complex
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Figure 4—Percentage of phenytoin-8-CyD released
from different sugpositories versus the time (hr) using
the K.P. dissolution apparatus.

Key: A, phenytoin- 8-CyD complex in PEG 1540; B,
phenytoin in PEG 1540; C, phenytoin- 8-CyD com plex
in Witepsol H-15; D, phenytoin in Witepsol H-15
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Figure 5—Percentage of phenytoin released from dif-
ferent suppositories versus the time using the dialyzing
tubing method.
Key: A, phenytoin-£-CyD complex in PEG 1540; B,
phenytoin in PEG 1540; C, phenytoin-8-CyD complex
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Figure 6 —HPLC chromatograms of Phenacetin and
phenytoin in plasma.

Internal standard, phenacetin: mobile phase: CH3CN
:H50:H3PO,4 = 30:70:0.05, column: Ultrasphere ODS
4.6 x 250 mm, sensitivity: 0.05 aufs, UV detector: 210
nm
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Figure 7— Calibration curve for phenytoin in plasma.
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Figure 8-—Rectal absorption of phenytoin from dif-
ferent suppositories.

Key: A, phenytoin-8-CyD complex in PEG 1540; B,
phenytoin in PEG 1540; C, phenytoin- 8-CyD complex
in Witepsol H-15; D, phenytoin in Witepsol H-15

Table I—Content Uniformity of Phenytoin Supposi-

tories.
Base Formulation Content of drug
mean +S.D.
PEG 1540 PT-8-CyD complex?  101.23 +4.50
PT® 98.78+3.92
Witepsol H-15 PT-g8-CyD complex 99.20+4.15
PT 97.85 + 3.62

“Phenytoin-g -cyclodextrin complex. »Phenytoin

Table II— Bioavailability Parameters of Phenytoin Sup-
positories- after Rectal Administration in
Rats.

Crnax AUCop.q2n
(ueg/md) (ug-h/ml)

18.7+1.5 168.4+10.2

Base Formulation

" PEG1540  PT-g-CyD
complex®

PEG 1540 PT® 13.740.9 1198+ 34

Witepsol H-15 PT-8-CyD 10.8+0.7 949+ 7.8
complex
Witepsol H-15 PT 41403 34.0%+ 3.0

a) and b): Refer to Table I. Each value of Cp,, and
AUC,-121 represents the mean +S.E. (n=4).

2144 7172l Witepsol H-15% A8t #9E
AUESl B U p-CyDotel Sz ke 2
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Aol Hz EFF5=E 77 4,140.3 pg/ ml
% 10,8+0,7¢ g/ miE JEehgth, = AldelE
FAol wet 73 124737429 AUCoo1on &
(Table II)= PEG1540 7]|AlolA slUEQl 2=
o2 ukE #HAZF 119,8+3.4 g/ ml/-hro|3l o
=, g-CyDele EgAE A4 =hE A= 168,
4+10.2 g/ miolget, =3 Witepsol H-1591
Ae dYEQ HEez mlE AL 34.0£3.0
£ g/ miel3la B-CyDele] B2 atE A&
94,9+7,8 ug/mli-hrolsit}, =3 2&4 713l
el EEAR akE 27} ddEg b5
2 gbE HAlo] w5l A8 AUCY F71E
122815l

7 =

1. PEG 1540 % Witepsol H-152] =l 714
£ AVEL(PT) ¥ g-AIZF=R2ER (8-CyD)
o] EgAlg ubE FHA FEgdAde] HoE
g gko] giaiet,

2. dAMEQ] FHAQ &kt 3AAATY
o FAd 2% F54sA PT-8-CyD complex
in PEG1540 > PT in PEG1540 > PT-g-CyD
complex in Witepsol H-15> PT in Witepsol
H-159] o2 Z7Fekslct,

3, AUCy_ 1 # & PT-4-CyD complex in
PEG1540°] PT in PEG15408 t} 1, 44, PT-
B -CyD complex in Witepsol H-15¢] PT in
Witepsol H158. ¢} 2,8 & PT-8-CyD com-
plex® o] &3 HAl= Aalol &S AAF F7t
A7,
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