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Patients with cancer often report a lower quality of life due to neuropathic pain, which is difficult to manage because
resistance to opioids often develops. Pregabalin (PGB) is recommended as an adjuvant analgesic for neuropathic cancer-
related pain; however, PGB administration is currently limited to the oral route. We examined the pharmaceutical prop-
erties of a PGB hollow-type suppository for hospital use and assessed bioequivalence through examination of the phar-
macokinetic parameters in rabbits.

The suppositories were prepared using melting (m-) and hollow (h-) methods with bases of polyethylene glycol (P),
Witepsol H-15 (H), or Witepsol S-55 (S), yielding the following combinations: m-P, m-H, m-S, h-P, h-H, and h-S.
Pharmaceutical properties, namely hardness, dispersibility, long-term stability, and drug release, were measured for
each combination and were compared for orally administered (po) drugs and hollow-type suppositories.

Sufficient hardness was demonstrated for all h-suppositories compared with m-suppositories. The release rate of PGB
was higher from h-suppositories than from m-suppositories, particularly the h-S group, and bioavailability was similar
in the h-S and po groups. The h-S group exhibited significant pathological changes compared with the h-H group. To
reduce injury from the repeated administration of suppositories, an S:H blending ratio of 1:1 significantly reduced the
pathological changes.

Hollow-type suppositories may be useful as they are pharmaceutically stable and, when used with an S-base, able to
deliver the same effects as orally administered drugs. The suppository was shown to be effective and is a promising
clinical treatment owing to the enhanced convenience when used in hospitals.
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B 7 (PGBp &F H-152#): m-H B X ' PGBp
EH S-554F] :m-S). %P, FHEAZaTF—
23 YR HWT PGBp & KA #EAR, =
BT HEfbS 721, RERICHET 5 $ CrigaT
R L 7.

3. PGBp ZHZERMRINICTEE U e R FTIEE

PRIDRRGE

R R ORI, 277+ —WNIZ 1.7 mL D
AR S 7R BRA] (PEG, H-15,8-59, 50%S (IR
G H-15:8-55=1:1) BLXU10%S (REL
S-55:H-15=1:9) 23 ) Y JIZX-oTHREL
TetRICH BRI T 5 7% S LAARBEI L 72,
IR 79 7 % Ik & BLo 721412 PGBp %



Vol 45, No 7 (2019)

Fig1 Preparation of hollow-type suppository

(A) Fix the hollow forming rod to center and then fill the 2.2 mL
container with melted base (1.7 mL), (B) after step A, fill the
container with the impression material, (C) pull out the hollow-
forming rod, (D) set on the suppository, (E) complete the hollow-
forming rod and hollow-type suppository formation.

Table 1 Composition of various pregabalin preparations

Method for Suppository
D
Group Preparation e Base
l Melting method ’
m-H ) :ng I(:lsﬁ'::ofiestype H
u i
m-S iy S
d P
h-P PGBp
h-H Tl H
h-S o ovs-/ tyPe S
suppositories
h-50%S S:H(:1)
h-10%S S:H(1:9)

PGBp: pregabalin powder encapsulated by LYRICA® Capsules
150 mg, m-: melting method-type suppositories, h-: hollow-type
suppositories, P: polyethylene glycol 6000/1540 (3/1), H: Witepsol
H-15, S: Witepsol S-55, 50%S: the base preparated by S and
H (containing ratio 1 : 1 (w/w)), 10%S: the base preparated by S and
H (containing ratio 1 : 9 (w/w)).
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ZEHEEH T 7L Lz, RIZ, avy7F—RHIC
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1. HAIFRISE
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L7zZNENORAIOREE & T 32~49% 12
ZL LWL (Figs2A, Band C). EM&REM
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BEHBL T3 HAZICIZ107~11.7%, 6 7 A
BIIT11.5~147%F LKW L. —F, HZER
AFNE, 0 ABERBLTI A AKIZIT 34~
7.8%, 6 1 HHBIZIX 3.7~57% 2 U 72285, Rk
ETHRBEEACHLThP, hHB LU hSEHOD6
# A0 PGB 2 AF X, AEICE»-7-(Fig2D).
RDT %12 X 24 %2> & @ PGB % % Fig 3
WA L7z, WBRE TR L Z-4HF ol R,
PGBp B L LB L TITRTCOEFHICBVWTHE
WK K, HRI2 m-S B 360 25 B2 OB FAT 16.0
£18%ICELETF Y mPBIU mHBELHELT
LELLED o7 (Fig3A). HZRIABH ORI
X, h-PB LU h-HENERE L FEOR R
#mR L7 (Figs3B, Cand D). —F, h-S#H®D
B % (73.6 £ 1.7%, at 360 min) (¥ PGBp,
hPBLXUPhHBEIIHERTELIEVD DD,
m-S #f & B L T 4.6 fEDO MM (at 360 min)
#mn~L7 (Figs3BandE).
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L7 b, EXOREERET 572012 PGBp
BB A ERNICIEA L7z en BEZ RS 72
FRZeRIARHI DI AFRER L O PK /85 X — %1t
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Fig 2 Hardness and stability tests of PGB suppositories
(A) Measurement point of melting method-type suppository, (B) measurement point on hollow-type suppository, (C) hardness of PGB suppositories,
(D) stability test of PGB suppositories (at 25C * 37 and 60% = 5%) . The values shown are the mean * SEM. [ |m-P, (] m-H, Bl m-S, [ h-P,
Ch-H, B h-S group. a: P <0.05 vs m-P, b: P < 0.05 m-H, c: P <0.05 vs m-S (-test) and * P < 0.05 vs 0 month (Dunnett’s test). PGBp: pregabalin

powder encapsulated by LYRICA® Capsules 150 mg, m-: melting method-type suppositories, h-: hollow-type suppositories, P: polyethylene glycol
6000/1540 (3/1), H: Witepsol H-15, S: Witepsol S-55.
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Fig 3 Release profile of PGBp suppositories
(A) melting method-type suppository, (B) hollow-type suppositories, (C) suppository base P, (D) suppository base H, (E) suppository base S. The
values shown are the mean + SEM. -O- PGBp, 'O m-P, ¢ m-H, =4~ m-S, —8— h-P, —®— h-H, —&— h-S groups. a: P < 0.05 vs PGBp,
b: P < 0.05 vs P, c: P < 0.05 H (Tukey-Kramer test), and * P < 0.05 (-test). PGBp: pregabalin powder encapsulated by LYRICA® Capsules
150 mg, m-: melting method-type suppositories, h-: hollow type suppositories, P: polyethylene glycol 6000/1540 (3/1), H: Witepsol H-15,

S: Witepsol S-55.
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Fig 4 Plasma concentration profile of PGB from sequential sampling in rabbits
The values are shown are the mean = SEM. - O- po, - @ -en, —m— h-P, —e— h-H, —a— h-S groups. a: P <0.05 vs po, b: P <0.05 vs en, c: P <0.05

h-P, and d: P < 0.05 vs h-H (Tukey-Kramer test). PGBp: pregabalin powder encapsulated by LYRICA® Capsules 150 mg, po: per oral, en: enema,
m-: melting method-type suppositories, h-: hollow-type suppositories, P: polyethylene glycol 6000/1540 (3/1), H: Witepsol H-15, S: Witepsol S-55.

Table 2 Pharmacokinetic parameters of PGB in rabbit

BA (%) Crmax (ng/mL) Tmax (min)
po 100 680 * 23 65 £ 6
en 6 %1 44 =12 450 =90 ¥
h-P 11 £2 65 +8 ¥ 141 += 18 ¥
h-H 7 £ 1 245 ¥ 321 £ 25 @
h-S 103 =7 99 713 + 28 P99 106 + 10 VP9

Values are shown as the mean *+ SEM (respectively n = 6), a) P <
0.05 vs po, b) P < 0.05 vs ir group, ¢) P < 0.05 vs h-P group and
d) P < 0.05 vs h-H group (Tukey-Kramer test). PGBp: pregabalin
powder encapsulated by LYRICA® Capsules 150 mg, po: peroral,
en: enema, h-: hollow-type suppositories, P: polyethylene glycol
6000/1540(3/1), H: Witepsol H-15, S: Witepsol S-55, BA:
bioavailability, Cmax: maximum drug concentration, Tmax: time to

maximum drug concentration.

po BEIZHARTBA B L U Cow fEATE L K< T
EAFE L ED 27225, h-STHDBA, Cou BIT
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Fig 5 Histopathological findings on the rectum after repeated administration of each suppository
Histopathological findings (A) from the anus to 5 cm and (B) from 20 cm to 25 cm after 7 days. Scale bar = 10 pm.
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Fig 6 Plasma concentration and bioavailability after rectal administration of PGB suppositories

(A) Plasma concentration profile of PGB and (B) bioavailability of each suppository. The values shown are the mean + SEM. —¢—h-H, —A—h-§,
—a—h-50%S, =& h-10%S groups. a: P < 0.05 h-H, b: P <0.05 vs h-S, and c: P < 0.05 vs h-50%S group (Tukey-Kramer test).
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