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Development of Hollow Type Suppositories

Mitsuo Matsumote
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Table 1 —Problems in Suppositories
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Table I —Size of Hollow Type Suppository

Size Torpedo Cylindrical
Suppository max. (]-a) 12 12
diameter (mm) min. (I-b) 9 —
Suppository length (mm) (I) 36 33
Thickness of  max. (H-a) 30 35 40 3.0 35 4.0
wall (mm) min. (E-b) 1.5 2.0 2.5 — — —
Inner diameter (mm) (N) 6.0 5.0 4.0 6.0 5.0 4.0
Length of hollow cavity (mm) (V) " ca.30 ca.25
Inner volume (cm®) (V) 0.8 0.5 0.4 0.7 0.4 0.3
Weight (g) 1.8 2,1 2.2 2.3 2.7 2.8

Torpedo (migx)
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1. oily base material, 2. drug; 3. plug (oily base material); 4. inner diameter(changeable);
5. thickness of wall (changeable); 6. length (30~40mm).
Figure 1—Schematic illustration of hollow type suppository
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Table I—Form of Drug Added in Hollow Type Suppository Constructed “+ith
Oleaginous Base Materials

-1, Liquid (Soluticn)

1) water (0.92 NaCl soln, buffer soln.)

2) water misciale solvents (m:acrogol 300, propylene glycol, glycerin, etc.
2. Water soluble semisolid (macrogol 1000, 4000 etc.)
3. Solid

1) powder

2) granule

3) coated materials (microcapsule, etc.)

4) other ingredients
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Figure 2—Hardness of hollow type suppositories constructed with Witepsol H-15
Suppository shape: -——@——, Cylindrical; ——QO-——; torpedo
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Figure 3—Solid fat index (SFI) curves of VPA conventional type
suppositories prepared with Witepsol H-15;
VPA content in suppository (%) ; —O——; 0 —@—,
1, —Mm—, 5 ;-—a&~—, 10 ; —X—-, 20
The SFI of the suppository was measured by differential
scanning calorimetry (DSC) according to Maruyama, et al.
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Pigure 4—Change of weight of VPA (200mg) conventional type
suppositories prepared wit1,1. Witepsol H-15 and E-8
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Figure 7—SFI corves of hollow type suppositories prepared with
Witepsol H-13 stored at 5 and 30°C
—(Q~——, Initial ; —@——, One month

Table V—Peak Temperatures of DSC Thermograms of Hollow Type Suppositories
Stored at 5, 20 aad 30°C

Peak temperature (°C)
Storage temp. -

B-15 - H-12 W-35 S-55
Initial 35.7=1.2 33.340.1 87.14+0.7 37.340.4
2 Weeks 5(°C) 35.6=1.0 33.140.1 37.0+0.2 37.04+0.3
20 36.320.3 33.940.4 37.6+0.1 37.2+0.1
30 7 . £30.5 35.940.1 39.5+0.2 39,2+0.6

Each value represents the mezn —.S.D. of three experiments.

Table V-—Peak Temperature of DSC Thermogram of Hollow Type Suppositories Constru-
cted with Witersol H-12 and H-15 Mixture Stored at 5, 20 and 30°C

Peak temperature (°C))

Storage temp. , H-12 H-12:H-15 H-12:H-15 H-12;H-15 H-15
G:1 a:p a:s

Initial 322 33.5 32,6 32.8 35.6

2 weeks 5(°C) 32.1 33.0 33.4 33.5 35.6

20 320 32.8 33.0 33.4 36.2

30 345 34,6 35.4 36.2 38.4
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Figure 8—Dissolution percentages of BB, IDM and PPL from conventional and hollow

type suppositories containing drug solutions
Releasing fluid : PBS (pH 7.4) at 37°C,
Base : Witepsol H-15.

Table U—IDM Suppository Preparations

Suppository® Base IDM added form
Hollow Oleaginous® Fine powder®
Macrogol 300 solution®? (10% (w/v))
Conventional Oleaginous® —
Water soluble® -_—

a) Each suppository contained 50mg IDM.  5) Passed through No. 200 sieve.
c) Base, Witepsol H-15 d) Added volume was_0.5mi per suppository.

¢) Commercial suppository.
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Table \[—Bioavailability Parame:ets of IDM in Ratdits after Rectal Adminisiration of

Suppositories

Suppository Cuce 'ug/m?; Zeex(min) AUC,....(h-2g/mi)
Coaventional (oleaginous) 11213 46=6 20 :1=4.0
Hollow (fine powder) 18.3+3.2 38=2 342244
Conventional (water soluble) 25.4-+3. 40 42—-2 41.1z=8.3
Hollow (macrogol 300 soln.) .04 70 304 48, 124, 0%

All suppositories contained 50mg IDM.
Each vzlue represents the mean+S.E. for five rabbics.
Statistically significant differences.

a) against Conventional (Oleaginous)(p <0. 05)

5) against Conventional (Oleaginous) (p<90.01)

¢) against Hollow (fine powder) (p<0.03)

d) =zgainst Conventional (Water soluble) (p<0.05).
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Figure 9—Plasma concentrzrion of IDM in rabbits after the rectal
administration of conventional and hollow type suppositories
Each suppository contained 30mg IDM.
—[O——:. Hollow (fize powder) ; —-(O—, Hollow (macrogol
300 soln.) ; —@——, Convemtional (oleaginous) ; —M—,
Conventionzl (water soluble) B
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Figure 10—Semi-logarithmic plots of plasma concentration of PPL against
time in rabbits after rectal () or oral (M) administrations
Each point represents the mean+S.E. of 5 rabbits.
PPL dose (mg/kg) : —+—QO—+—; 1} ——O——y, 3
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Figure 11—Semi-logarithmic plots of plasma concentration of PPL  against time in
rabbits after the rectal administration of suppositories ‘
Each point represents the mean+S.E. of 5 rabbits. PPL dose : 3mg/kg.
Suppositery | — @——, Coaventional ; --+---O------ ; Hollow (aa. soln.);
——(Q—, Hollow (fine powder)
Base : Witepsol H-15.

Table W—Bioavailability Parameters of PPL in Rabbits after Rectal Administration of

Suppositories
Suppository Craz(ng/mi)  taes{(min) K.(h) AUCy..(h-ng/ml)
Conventional L ’ 139+21 18+3 0.27+0.02 . 273154
Hollow aq. soln. 585473+ 740+ 0.38+0.03+ 367+41
fize powder 7951160%** 9+42%* 0.37+0.03* 4593-21%*

Each value represents the mean+S. E. of five rabbits, PPL dose : 3mg/kg
* p<0.03, ** p<0.91, *** p<0.001 in Hollow(fine powder) »s. Conventional.
+ p<0.05, ** p<0.0l, <7* p<0,001 in Hollow (aq. soin.) ws. Ccaventional
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Figure 12—Plasma concentrations of GM in rabbits after the rectal administration of
hollow type suppository containing GM with adjuvants

GM dose : 20mg/kg

Adjuvant (30mg/kg) : —O—,
salicylate;
—,

sodium caprylate; —{J}—, sodium
EDTA disodium salt;

""—A""‘s
no adjuvant,

Table X—Bioavailability Parameters of GM in Rabbits after Rectal Administration ef a.
dose of 20pglkg in a Hollow Type Suppository Containing with _Adjuvants

. Adjuvzat dose Caex tuax GCout EBA®
Adjuvant (mg/kg) (pg/mi) (min) (hepg/m)) (%)
EDTA disodium salt 30 842 48-+13 8= 6 7
Sodium caprylate 30 3245 23+ 4 - 6216 56
Sodium salicylate 30 3i+2 26 4 61= 8 55

10 1532 19+ 4 27— 4 24

@) EBA(%)=(AUC,.xDose;s/AUC;, X Dose;,) X 100
Each value represents the mean-S. E. of four rabbits.
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