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Release Control of Prednisolone from Suppository Prepared Using
Powder of Pulverized Tablet
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Prednisolone suppositories have been used successfully for the treatment of ulcerative colitis in hospital settings.
However, the raw material of prednisolone suppository, JP prednisolone powder (JP Powder), was recently removed
from the market. Therefore we studied the effects of raw material and suppository base on the release of prednisolone
suppository for the purpose of designing a new suppository with similar effects to those of suppository prepared using
JP powder (old suppository). New suppositories consisting of the powder of pulverized tablet as raw material and
Witepsol H-15 and Witepsol E-75 as suppository base were prepared according to the fusion method. Suppository
release test was performed by reciprocating dialysis tube method with tapping (RDT method) and dialysis tubing
method (DT method). Both RDT method and DT method were performed using a suppository dissolution apparatus
(modified JP disintegration apparatus) and a JP15 paddle apparatus, respectively. The test fluid was 50 mm phosphate
buffer solution (pH 7.4) maintained at 37 +0.5°C. The results of release test by RDT method were similar to those of DT
method. Release rate of prednisolone from the new suppository was much faster than that of old suppository. The addi-
tion of Witepsol E-75 to new suppository base markedly delayed the release of prednisolone from the new suppository.
Release rate of prednisolone from the new suppository, consisting of pulverized tablet and Witepsol H-15 and Witepsol
E-75 (76:24), corresponded well with that of the old suppository. It was suggested that this suppository could be used as
incoming preparation of suppository prepared using JP powder.
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Table 1. Raw Material and Composition of Suppository Base of Prednisolone Suppositories

Formulation Raw material Base
A JP prednisolone powder Witepsol H-15 : Witepsol E-75=100 : 0
B Prednisolone reagent powder Witepsol H-15 : Witepsol E-75=100 : 0
C Pulverized prednisolone tablet Witepsol H-15 : Witepsol E-75=100 : 0
D Pulverized prednisolone tablet Witepsol H-15 : Witepsol E-75=280 : 20
E Pulverized prednisolone tablet Witepsol H-15 : Witepsol E-75=75 : 25
F Pulverized prednisolone tablet Witepsol H-15 : Witepsol E-75=70 : 30
G Pulverized prednisolone tablet Witepsol H-15 : Witepsol E-75=60 : 40
H Pulverized prednisolone tablet Witepsol H-15 : Witepsol E-75=50 : 50
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Table 2. Suppository Weight and Content of Prednisolone Suppository
Suppository weight (g) Content (mg)
Formulation
Mean=+S.D. C.V. (%) Mean=+S.D. C.V. (%)
A 2.01£+0.00 0.21 10.14+0.13 1.32
B 2.00£0.01 0.28 10.05+0.15 1.45
C 2.00+0.01 0.28 10.03+0.19 1.91
D 2.00+0.00 0.21 10.29+0.15 1.49
E 2.00+0.00 0.21 10.16+0.10 1.00
F 2.00+0.01 0.26 10.15+£0.09 0.89
G 2.00+0.01 0.32 10.14+0.06 0.56
H 2.00+0.00 0.16 10.25+0.06 0.60
Each value represents the mean+S.D. (n=10).
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Fig. 1. Dissolution Profiles of Prednisolone from Raw Fig. 2. Effect of Raw Material on the Release of Prednisolone

Materials Powder
@: JP Powder, $: Reagent Powder, O: Pulverized tablet, Each point
represents the mean+S.D. (n=3).
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from Suppository Using RDT Method
@: Formulation A, <: Formulation B, O: Formulation C, Each point
represents the mean+S.D. (n=3). *p<0.05, **p<{0.01 compared with for-
mulation C (Tukey’s test) .
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Table 3. Dissolution Parameters for Prednisolone from Suppositories Prepared Using Various Raw Material
Using RDT Method
Formulation
Parameter ANOVA results Tukey’s test
A B C
A B C
AD (mg) 8.924+0.11 9.014+0.22 9.701+0.23 p<0.01 — *ii
*
A B C
MDT (h) 1.274+0.02 1.31+0.05 0.734+0.03 p<0.01 L *L*ﬁ
kk
A B C
MRR (mg/h) 3.41%0.06 3.34+0.05 4.93+0.18 p<0.01 L *L*QJ
*3k
Each value represents the mean+S.D. (n=3). AD: Cumulative amount of drug released in solution in 3 h. MDT: Mean dissolution
time. MRR: Mean release rate. *p<<0.05, **p<{0.01.
Table 4. Dissolution Parameters for Prednisolone from Suppositories Prepared Using Various Raw Material
Using DT Method
Formulation
Parameter ANOVA results Tukey’s test
A B C
A B C
AD (mg) 3.35+0.34 3.59+0.32 4.45+0.22 p<0.01 L *ii
*
A B C
MDT (h) 1.394+0.03 1.36+0.01 1.31£0.03 p<0.05 — *ii
*
A B C
MRR (mg/h) 1.194+0.12 1.30%+0.12 1.67+0.07 p<0.01 ‘—*L*ﬁ
kk
Each value represents the mean+S.D. (n=3). AD: Cumulative amount of drug released in solution in 3 h. MDT: Mean dissolution
time. MRR: Mean release rate. *p<<0.05, **»p<{0.01.
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Fig. 3. Effect of Raw Material on the Release of Prednisolone
from Suppository Using DT Method
@: Formulation A, $: Formulation B, O: Formulation C, Each point
represents the mean+S.D. (n=3). *p<0.05, **p<0.01 compared with for-
mulation C (Tukey’s test) .
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Fig. 4. Effect of Suppository Base on the Release of Pred-
nisolone from Suppository Using RDT Method
O: Formulation C, 4: Formulation D, <: Formulation E, A: Formu-
lation F, A: Formulation G, l: Formulation H, Each point represents the
mean+S.D. (n=3).

JRIZ, AL D RS R BAE § HA S ONRE D8
%% RDT 3£ THiat L /=, Table 6 [3HFK| C, HLFK]
E R OAEI H O iRz T 9 i BRikii g o %
ZLORREZRLTND, TXRTOHANTBNT, i



646

Vol. 128 (2008)

Table 5. Dissolution Parameters for Prednisolone from Sup-
positories Prepared Using Powder of Pulverized Tablet Us-
ing RDT Method

Formulation AD (mg) MDT (h) MRR (mg/h)
D 8.38+0.24 1.05+0.09 3.62+0.28
E 8.18%0.22 1.13+0.03 3.39£0.13
F 8.07£0.32 1.11+0.05 3.3940.22
G 7.20%+0.39 1.14+0.05 2.97+0.12
H 5.20%+0.87 0.95+0.12 2.34+0.30

Each value represents the mean +£S.D. (n=3). AD: Cumulative amount
of drug released in solution in 3 h. MDT: Mean dissolution time. MRR:
Mean release rate.
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Fig. 5. Relationship between Mixture of Suppository Base
and Release Rate of Prednisolone from Suppository
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Table 6. Melting Time of Various Prednisolone Supposito-
ries Consisting of Powder of Pulverized Tablet and Mixed
Base

Melting time (min)

Formulation
36°C 37°Co 38°C®
C 8.0+0.4 5.8+0.2 4.4+0.1
E 14.1+0.3 7.0+0.2 5.3+0.1
H 21.7+0.6 9.5+0.1 6.6+0.2

Each value represents the mean+S.D. (n=3). a) : Temperatures of test
solutions.
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% Released

Fig. 6. Release Profiles of Prednisolone from Suppository
Consisting of Powder of Pulverized Tablet and Mixed Base
(Witepsol H-15 : Witepsol E-75=174 : 26)

@: Formulation A, [0: Formulation I, Each point represents the mean

+S.D. (n=3). *p<0.05, **p<0.01 compared with formulation A

(Student’s ¢ test) .

Table 7. Dissolution Parameters for Prednisolone from Sup-
pository Consisting of Powder of Pulverized Tablet and
Mixed Base (Witepsol H-15 : Witepsol E-75=74 : 26)

Formulation AD (mg) MDT (h) MRR (mg/h)

I 8.02£0.19 1.09+0.01 3.394+0.07

Each value represents the mean +S.D. (n=3). AD: Cumulative amount
of drug released in solution in 3 h. MDT: Mean dissolution time. MRR:
Mean release rate.

% £

AE, bbb, ki Ok iRz FEEHTH
WTHER D H JR AR ABA & A A1 [R] 55 75 A8 A1 D L
Alfbz HIg L TF L Ry O AR O MR & 1
AUz #iels7 L oy o BRI 2 IRERT
HEMEELTE, BEEZOFNSERTLILETH
o, BEEMRELUTE, HAI (%), $EH1, ERHA
N5, BHNL 1% THD=DENZ IR0 LF D



No. 4

647

PENKETH > /=, EFHFATE, 7> Iy b
RRICIRAT 20 7 A O, WS NT L B
ZVOYANTBIZATIVF N D LAOKEEOY
HIZHLT, HERADT L Ry O 2 3KICH#HENE
THD0, REINSOEIED K HZEB) A L) R
WCBWTKRELEBRBZENTFHEINHZE, ZL
TEMAFmNEWS ZBENH S 2. £ I T, HEAl
ML ARZEEHCRIATE 5D Tl nwh &
EZ, AR & W AT O BN AL 2kt
L.

AR D BAF £ 1) [F] S 1 DFERE & L CTAAI O fif et
BaeRnk, RAHOKHHBRIEICIE, Yamazaki et
al. DRSO LT WS in vitro 57— 4% & in vivo 57—
%5 & DHBEAMNFRIT Z W RDT & R g K DT
FED2 OO0 EERIRL 72, WalBikicBnT,
AR Z R & U TR L 72510 5 O EE DK
P, sV H RRLFRHERLH DD
DI > T2, ORI, FERR O R
FERMRT K DI, SRR D S O FEDOVEHIH
EIZHRRRHEROSDITHNRTELLLSEH W=D
Tholk. Fie, wHMFERDNS O EEDOEHAHE
Mo RN, SEANCEE SN2 BKREDOAERE
DOWREANTER L TnabDEEZLND. INH
DT EMS, FEAMFARLANL, WERMEDHRBRS
Fl&E Db EEOBHEEIE N0, FIEOERK
WOREICELZEC I B HHEERDOH D Z L 2RE
LTnw3,

SERIRR AR ALFI N S O FEEROHHENHE N Z &
M5, RIZZ DR HEE OHBEIZET 2 Ba 217>
2. IThsbb, AlEORLS KO Witepsol H-15
(il 15 33.5-35.5 °C) & Witepsol E-75 (Fli s 37.0-
39.0°C) ZIRGL, RHINSOEEDBMMEIT K
T IEABAEAOFEE, RDTIEICKDMEL
7z, SERVRRER DKM S O EHKO I HEEL, 4
HIFAI D Witepsol E-75 DR GEIG IS 212D
NTELIZ-SZ. Thbb, FmOEWEAEEHN
HANZRA UKD S O OB EEHE 72
% %t 813, Hakata et al.,'V Iwata et al.'? Jx O
Nakayama et al.'¥ O#ifi LR TH o7z, £z,
FEAIRD PR D ALK ORRIFRIIC DNWT, ATHEL
TBHTIR 2 W TEGN T O AR O @ fiEER i 2 5 18
L7 RDTEICKODRE L LT A, AR
Witepsol E-75 DR A EI G DMK DELET S Z

ENo e Eiz, BHIORERHEINE< /221D
N, BHINS A—% D AD o OSE B 5 3 A3
MUz, 2o EMNS, BEIFOEEDHIC
Witepsol E-75 /32 8 L, BRI OFEICL D
AD RUSEERIHE I TE 2 Z EAURBI N
7z,

BHIN S X —% & Witepsol E-75 DR &2 O B %
Zia U725, MDT & Witepsol E-75 DR & %
ORICIE B RBERIIED Mo 72, Lo LN
5, JL RV OZHRARMNS OFEO R HEE &
Witepsol E-75 DR &% & D% (Fig. 5) M 513,
Witepsol E-75 DR & EI & &2 M AT, BEHHNS
D EZED IR HHE 2R EA LI U TR %
fro/-fE%, R E1Z0.8182 £ &<, [EFOA AN
M1E 54 /=. AD & Witepsol BE-75 DR &R DI
b allFEOF AEIR S NZA, R {#EIT 0.8066 T &
DK S O FED SR HEE & OB THE SN
ZREXDBENSZ. FIT, LEMNSEDEHE
DO H i #E E & Witepsol E-75 DR &R DR D
[ EAR 2 W TRl /AR AIORGEH G2 HIET 5
ZEIiZL7m. TR, Witepsol H-15 & Witepsol
EB-75 DIRGHE 74 :26 E L2 DM, HERALHE
DOIHEEICILIT % 2 E RIS Nz, = 2T
Kl 2 BBl & L, Witepsol H-15 & Witepsol
E-75 DIRA%E 74 1 26 & L= A% 28 U i
Bafrole 25, OFEMHHEEX 3.39 mg/h
& H R ALK OSSR EE & I2T R % O 2R
U, BN SGTHD T ENHERTE .

SEOBEFHZE D, REFN S O EEDORHME L N
DEIZBWTIE, 7L R %%z FRHT W Tl
MORBLEFNZRET DI ET, FEOHHHIE
MMAJREIC R B EEZE A NS, Thbb, HEIORE
A% Witepsol H-15 @ Witepsol B-75=174 : 26 ® &
&, SRR O BEIN S Ok EE IR S D T
LRy O ARIOS D EFMIZIRS Z EMNDho
2. IO UEATRIT, BRNTKEINDMo%
K OEY L HHEICH L THIRATES B 250
%,
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