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Release of Diclofenac Sodium from Suppositories
Consist of Witepsols as a Base
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The mixed-type diclofenac sodium suppository consistsng of two kinds of hard fat (Witepsol

W 35, Witepsol E85) was prepared. The area under the drug release curve (ADT) increased and

mean release time (MDT) decreased with the increase in the mixing ratio of Witepsol W35.

When the drug release was examined at 36°C, the amount of drug released from the marketing

- suppository was only 9% of the mixed-type suppository which consisted of 50% Witepsol W 35.

A strength, surface morphology, thermal analysis parameters and penetration of methylene blue
were measured as characteristics of mixed suppositories. The methylene blue penetrating ratio
was measured by image analysis using a scanner and computer after the suppository was put into
the methylene blue solution at 36°C. The fusion peak temperature and methylene blue penetrat-
ing ratio were strongly correlated with ADT and MDT values, while the strength and heat of fu-
sion did not correlate well with these values. The penetrating ratio increased with the increase in
the mixing ratio of Witepsol W35 in the suppository. While the suppository had retained its
shape in the test fluid at 36°C, diclofenac sodium was fully released. The mixed-type suppository
is therefor thought to be useful for patients with a low body temperature in order to eliminate
their chronic pain.

Key words suppositories, Witepsol, diclofenac sodium, drug release, image analysis,

penetration, beads thymble filter method

NI | -El ectronic Library Service



Japanese Soci ety of Pharnaceuti cal

Heal th Care and Sci ences

358 5 Bt # % Vol.24, No.4 (1998)

£

CrazztysF AR, BEREEE,
fREh, SURTER AR T2 2800, BERIRAK &
U T M < B LS 4 DAL IRIR O 35 T4
FIZHOWLh T3, Lal, Yrugzty
7F MUY LEGHT SRR D 5 0%
PR ARE B O R A Z TR T WA ED R
NHb, Thbb, inviro RHRERIZ B W TE
P & JEGE U 7236°C D Gk BRI T LIS,
WX 3 Z & RERIZ B W T E kiR T I a8
BIMFERIED FHIS& D | BEOKREIK T RER
BHLEONAZ LV EEIREXN TS,

HEOIL, RO KAERE AR 4145
Lz, ZOMREBRHERE D Z L2 FEL
T, KRR TE s g ety s u 7
Ty F M) LEREY MY v 7 ZRBFIORR
TV Y

N=FT 7y M, F& U TRAMIEEO Y
774 Ko nsmlEERAsTH Y, T
ZLDAANTHOE TV BY . Rk Hl OB %
CH7z, BEEIZMNEEET 52BN — ¢
77 v b ERHOZRAREANIZOWT, 20R4A
R EPERE R MR IS B JIETERIZ
WA L 7.

il

e YR

1. AF

FRIZBYVIu T F v rF LA
) B U 72 b RIRA DN - F 7 7 FiZ Iy
INEGP LR INZY A F T — L W35 (Lot.
404607) , % KU 4 7 7 — )L E85(Lot. 511313)
EHMLA. IUNESM IRt a R 7
Ly PEODBIHLZ 2O Y A 577 — L

U IR R o & R IX A 3-9 5 3-9,  Fukuura,
Kanazawa-ku, Yokohama, Kanagawa, 236-0004 Ja-
pan

0 HURER X HEH2-4-41 ; 2-4-41, Ebara, Shinaga-
wa-ku, Tokyo, 142-0063 Japan

% Table 112789, Z ORISR %+
Hu 7z,

2. LE|IDFH

T5 (Table 2)IZL 72400\ 4 77 — L 4 FF
BL, ACCISHE L 2 HR R IC AR TEmR L
7. 1004 9 ¥ 2 TEALEY 707 24+ 5 2 F
MUY LAEFERLZOb | @R L 7= 3Hd s AR
TITA2F 90 AR —5—-THRIBLE. AWNET
T AF o VBT Y FF (hF A, 1 4g) 1T
ALZ=OBFEITHKE L CEIL L 2. AfliditEr
ZHIO S & THmEANC IR L 72,

3. BV

LRI R s i AR MNU R NGY i1
- MR AL L D 12T b7 0 HlE
L7z, WEIZH 720, sz e — 1008, 40
rpm & U, BRIk E L CHR Y v B9k pH7. 4
(900ml, 36.0%0.5C) % Fva 7=, R X N 7= iR
SO Y ou 7 o)y v BIE, B TR
UV2200% A T282nm (28 1 B RO 4 Hl5E L
721k, HEPUCBMERL BB LD KD 7.
I 3 BTV Z DFIE % Kb 7

4. HFNDEE

AANDGRE L, FRARERLELD P2 & o fi
PEICBHL THEANMM TS 5. HlEmas LT
VAT 788U A 4 — & L No. I3BRE A,
A Al & 50mm/min THIE L 72 & & OB 1 4 3
L7z W 8TV, 2 O ER i 4 A5 Fl 0D 3
e L7,

5. &E|OFREEE

ARIORBIZH 720, SEoH—t, vv#Elh
REKVADRAEIHFN O I L TAEL B
BEG5 2%, ARORTKEL L —F — s 1
LM21 (Lasertec £t) , 2 I & B 3213 10[0], 2 i f
ZIXS5MEAE L, ZOFH % ko 7=,

6. SHOMAFAIFMLE

ARIORIRMEL, SEIRHIC KX B L 5.2
22 e B FRIRFEIC B L TRREF L 72, R
& B EL R (DSC) TERMOFLEX-DSC 8230 % Hi
W, ARAI O R ELR B K OB Y — 2 05 &

NI | -El ectronic Library Service



Japanese Soci ety of Pharmaceutical Health Care and Sci ences

95 Bt 3 % Vol24, No.4 (1998) 359

Table 1. Characteristics of Witepsol W35 and Witepsol E85

Melting point Congealing point Saponification value Mean of molecular weight

<) 4
Witepsol W35 335-35.5  27.0-320 225-235 615
Witepsol E85 42.0-440  37.0-42.0 220-230 710

Data were presented from Mitsuwa Trading Co., Ltd..
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Table 3. Physical Characteristics of Diclofenac Sodium Suppositories

Formulation
A B C D E F G H

3.13 3.10 3.05 3.12 2.79 2.34 2.61 2.12
4.22 430 520 4.66 3.08 3.57 4.19 5.30

Strength (kg)
Surface difference of
altitude (um)
Surface roughness (um) 4.48 570 511 4.46 3.67 541 444 6.23
Heat of fusion (kJ/g) 7.43 7.10 7.14 7.24 6.88 6.60 7.00 5.55
Fusion peak temperature (C) 43.1 43.1 40.7 40.1 39.0 38.5 37.9 36.2

— Table 4. Regression Equation of Characteristics of Diclofenac Sodium Sup-
positories as a Function of Mixing Ratio of Witepsol W35

Y=aX+b
Characteristic a b re
Strength (kg) -0.0150 3.293 0.859
Surface difference of 0.00200 4.220 0.070
altitude (um)
Surface roughness (um) -0.00700 4.631 0.080
Heat of fusion (kJ/g) -0.0150 7.575 0.739
Fusion peak temperature -0.0660 42.68 0.981
(°C)

Y; Physical characteristics,
X; Percent of Witepsol W35 in Suppositories,
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Table 5. Regression Equation of ADT as a

Function of Characteristics of Diclofe-
nac Sodium Suppositories

Y=aX+b
Characteristic a b r2
Strength (kg) -32.443 10869 0.716
Surface difference of -8.7352 51.198 0.261
altitude (um)
Surface roughness (um) -5.9287 42924 0.121
Heat of fusion (kj/g) -32.025 240.70 0.520

Fusion peak temperature (°C) -5.4558 234.85 0.943
Penetration of Methylene 0.33686 0.053624 0.809
blue (%)

ADT; Area under the drug release curve (ug-h/ml).
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