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Controlled Release of Propranolol Hydrochloride and
Indomethacin from Hollow Type Suppository
Using Witepsol H-15
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Abstract—In order to develop the controlled release of drugs from the suppositories, in vitro drug
release and in vivo absorption in rabbits were investigated. Various suppository forms with hollow cav-
ities, into which drugs in the form of fine powder or solid dispersion system (SDS) could be placed,
were utilized. The oleaginous Witepsol H-15 (WH-15) as a base, and indomethacin (IDM) of a very
slightly soluble drug and propranolol - HCl (PPH) of a very soluble drug were employed as model
drugs. The in vitro drug release showed that the cumulative release amount of PPH from PPH-
(methylcellulose) MC-SDS and PPH-(ethylecellulose) EC-SDS hollow type suppositories reached 40%
and 12% in 6 hrs, respectively. On the other hand, the drug release for a conventional suppository was
80% in 6 hrs. For the IDM suppositories, the cumulative drug release from IDM-(polyvinylpyrrolidone)
PVP-SDS hollow type suppositories reached 99% in 24 hrs, whereas that from a conventional sup-
pository reached 85%. An in vivo experiment with rabbits showed that IDM-PVP-SDS hollow type sup-
pository delayed the absorption of IDM, significantly. The tme, Cmax and AUCo-s of IDM-PVP-SDS sup-
pository were 60 min, 12.12 pg/m! and 2657 ug/mil/min, respectively. The tua. Cmax and AUCo of con-
trolled group were 20 min, 15.49 ng/mi and 2190 pg/mi/min. respectively.

Keywords[_]hollow type suppository, solid dispersion system, release control, Witepsol H-15, proprano-
lol - HCl, indomethacin
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Table I—The types of SDS and weight ratios of
drugs and carriers

Types of SDS

PPH-HPC-SDS
PPH-HPMC-SDS

PPH-EC-8DS
PPH-EC-SDS
PPH-EC-SDS
PPH-EC-SDS

PPH-MC-SDS
PPH-MC-SDS
PPH-MC-SDS
PPH-MC-8SDS

PPH-EC-HPC-SDS
PPH-EC-MC-8SDS
PPH-EC-HPMC-SDS
PPH-EC-EU-8DS
IDM-PVP-8DS
IDM-PVP-SDS

IDM-lactose-SDS
IDM-lactose-SDS

Weight ratios of drugs

W [otweo = [ww

Ptk bk
cooo
DO DN DO BN

e OO N [ e e e [ e

terg AME3le] PPH-SDS9F IDM-SDSe] % X-
ray BAgdE Z40

PPHERIC| M= - 5714 7] PPHIAIE A=
S tHFig. 1). & 7)A9] PPH 9% 37 B4
g FA(FA A), FF50) PPHYZ 20 mge 5U3
FFFAA (A B), PPH 20mgol 433= PPH-
SDSE #9g F33A(FA B) € FTFAE
PPH-SDSE &3t 7|Al= PPH 9% #4114
71 FFFAEA C)8 Axsig. #A CE PPH-
MC-SDS ¥ PPH-EC-SDS2! 75 F3ZAZHE
o] 271%E 2 FEAYEES FUNI] Y8l o
B9l Wl ma} &% 20 mgZE 71Al 5, 10 2 15
mge] 9% 7zt FAAT)a FEFR] 15, 10 2 5
mg?} PPHell A4éh= SDSE 2tz B3ty Al zs
Aok, T3 E o] @A ¢ PPH-EC-SDS ¢ %
ZHA el ¢ HPMC, HPC, EU ¥ MC 59 84
aEAE 718 PPH-EC-HPMC-SDS, PPH-EC-
HPC-SDS, PPH-EC-EU-SDS 2 PPH-EC-MC-
SDSE A|l&x3le] FaHol T4 T34 (FA BY)
2 Azt

PPH-SDSO| S&4l8 3 PPHENC| g AlH -
Muranishi 579 W& &3] Az FAwE
AE71718 AHEsIct. 8E89ie pH 7.4 Akt
(]38t PBS)& AH-3IH 1, Eef2E 958 Ao
PPH-SDS % PPHHEAIE YW1 o] A& 500 mle] &

suppository B

suppository A

suppository C

Fig. 1— Schematic illustrations of a conventional sup-
pository and four hollow type suppositories. Z.
witepsol H-15: @, drug powder: ®, drug-SDS:
<, drug-SDS with channeling agent.
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Fig. 2— Powder X-ray diffraction patterns of PPH
powder, MC, EC, PPH-EC physical mixture,
PPH-MC physical mixture, PPH-EC-SDS and
PPH-MC-SDS. 1, PPH powder. 2, EC: 3,
PPH-EC physical mixture; 4, PPH-EC-SDS: 5,
MC: 6, PPH-MC physical mixture: 7, PPH-
MC-SDS.
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Fig. 3 — Dissolution profiles of PPH powder and the
PPH-SDS (PPH : carrier=1: 3) with EC, MC,
HPC and HPMC as carriers in pH 7.4 phos-
phate buffer solution at 37°C., ® PPH powder:
+, PPH-HPC-SDS: x, PPH-HPMC-SDS: o,
PPH-MC-SDS: A, PPH-EC-SDS.
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Fig. 4— Dissolution profiles of the PPH-EC-SDS(A) and
PPH-MC- SDS(B) with various ratios of PPH
and EC or MC in pH 7.4 phosphate buffer solu-
tionat37C. @, 1:1: +,1:2: A, 1:3: X, 1:5,

ECS MC7} 84 929 PPHY £&& #og
T U< gelstn PPH ¢ EC ¥ MC9] vl&-& W3}
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Fig. 5— Powder X-ray diffraction patterns of IDM powd-
er, lactose, PVP, IDM-lactose physical mixture,
IDM-PVP physical mixture, [DM-lactose-SDS
and IDM-PVP-SDS. 1, IDM:. 2, lactose: 3,
IDM-lactose physical mixture: 4, IDM-lactose-
SDS: 5, PVP: 6, IDM-PVP physical mixture: 7,
IDM-PVP-SDS.
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J. Pharm. Soc. Korea



Witepsol $E#A2F e Gurgxel=g 2 Axoeae] waao] 405

AEL B TR E AxY daAEr) Agte
v SDSelM = E3EATE. 2813 PVPE S 9ol
A B 32E JERA gsten IDM-PVP £33 &£3E
< IDMoA Bezl dage] A4Hda, IDM-PVP-
SDSE PVPTe] a@a Ysledrt ojgtel Axzn
B SDSAH|ZA] IDM2] A3Ade] ZAHUEE 9
+ AUk o)A L Fujii Y] Bud wHxul2u|g,
HUEQ, elxdeti, AEZed SZujzaw JE
ZAE, JdetAg, dolald, vickxlge] phos-
phatidylcholines#¢] SDS, Nakagami 5'%¢] ¥31%
aelAl L Exl-olAks 8] 2-SDS € Simonelli $9¢]
B gk AulxjolE-PVP-SDSoA 8] B2 X-ray 34
Fge] wztel fARBIC)

IDM-SDSQ| 2ER/M - IDM 9%, IDM-§3-
SDS ¥ IDM-PVP-SDS2%E 9] £3 4S Fig,
6ol EAIEHETE, d8AQ IDM 92 244 7171A
29.7%%o] §&5 o}, IDM—53-SDSE 24417t
oMo FHEEFo| 59.9%% oF 2.02471 Frets
i, IDM-PVP-SDSE 12417k 92.9%7 W& EQ 1
24X 7NA 8] FHEEFE 100%E 3.39 7181
t}. Huh 7€ IDM€ #% & A8 02 SDSE A
Z3le AAATHeZ S5 4ET 43 1080
80%0°)o] £&=x, Oth "¢ IDM-PVP 33
B2 27] 58049 £&5Fo] BelH EgE vlslo
6.5M FAEAtL Rt IDM : {39 53|
E1:191:22 39S o #3 %2 71 B4
o] A 8& S BT 4F £% = HF 49
718} vl 8o 723k (Fig. 7). ©] 2%= Huh ¥

o [ ' tindlhe) 1 b u

Fig. 6 — Dissolution profiles of IDM powder, IDM-lac-
tose-SDS and IDM-PVP-SDS in pH 7.2 phos-
phate buffer solution at 37°C. ®, IDM powder:
*, IDM-PVP-SDS (1:2): X, IDM-lactose-
SDS (1:2).
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Fig. 7— Dissolution profiles of IDM-lactose-SDS(A) and
IDM~ PVP-SDS(B) with two different ratios of
PPH and lactose or PVP in pH 7.2 phosphate
buffer solution at 37°C. (A): @, IDM powder:
A, IDM-lactoseSDS (1:1): X, IDM-lactose-
SDS (1:2): (B): +, IDM-PVP-SDS (1:1): x,
IDM-PVP-SDS (1: 2).
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Fig. 8— Release profiles of PPH from a conventional
type suppesitory and the five hollow type sup-
positories with PPH powder and the four dif-
ferent PPH-SDS (PPH: Carrier=1:3) with
HPMC, HPC, MC and EC as carriers in the
cavity in pH 74 phosphate buffer solution at
37°C. ©, PPH conventional suppository: X,
PPH powder in the cavity: *, PPH-HPMC-
SDS in the cavity: +, PPH-HPC-SDS in the
cavity: 0, PPH-MC-SDS in the cavity: A,
PPH-EC-SDS in the cavity.
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Fig. 9— Release profiles of PPH from the five different
hollow type suppositories with PPH-EC-SDS
and the PPH-EC-channeling agent-SDS with
HPC, EU, HPMC and MC as channeling
agents in the cavity in pH 7.4 phosphate buff-
er solution at 37°C. A, PPH-EC-SDS in the
cavity: +, PPH-EC-HPC-8DS in the cavity:
X, PPH-EC-EU-SDS in the cavity: *, PPH-
EC-HPMC-SDS in the cavity: ©, PPH-EC-
MC-SDS in the cavity.
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Fig. 10 — Release profiles of IDM from a conventional
type suppository and the three hollow type
suppositories with IDM powder, IDM-lactose-
SDS and IDM-PVP-SDS in the cavity in pH
7.2 phosphate buffer solution at 37°C. ¢, IDM
conventional suppositry: ®, IDM powder in
the cavity: X, IDM-lactose-SDS (1: 2) in the
cavity; x, IDM-PVP-SDS (1 : 2) in the cavity.

T EE Ty, = oF 4A7h0 8 SAS A B} of 22]
Zve} WAtk gzt IDM-$%-SDS 3349 73
£ IDM-PVP-SDS 5¢] 38419 ZAne=del, =
7] BET AA=HYT 241 FHYESHS 5T.6%2
S48 w8 27.42 % ZAHAY /2 R PVPY &
B glol| Mg WEEA LS T4 AolE Byt B A
oAM= PPHAAY 749+ Muranishitfgoz &
£ A¥E sig oy, IDM3AIY] -9+ Dialysis tub-
ing®e &89 Muranishiti2 #FA47 3mie
He WE Luigo] HESA HER 84 FEQ
PPHY| 3 &A] 7|Al9] 88 & W& 9o o
s oLt W4 k2l IDME Muranishi 2.t
= 5 mAEY £ui7} A e8] Foll o)A =
+ dialysis tubing®¢] A8t & Ao} WA
L Ao YA 218 wg T 5= glofof & A&
o] A&z 79 A, aela oHE e EAF T 1
Eojo} sh=d, o}d FAle] 39 WEdE Wo] ¢A
3] gyso] A g}, old B Ayl Dialysis
tubing® 3 Muranishi®& AHgdlgien ¢og in
vivo $}+¢] ABAdE meisie A Wi e g9s)
12 A QT3 Ut

IDM FHUYFA} 0| oHES T EA 2|2 sl -
IDME E7 AR 9o AL 9] IDMe] d3] FH)
E Y njgEy wy oz B3 JEETEH )]
ElE& Table IIol YRR . oF 210.3+34.7
mino & EHX® 27083 Ao, AUC, =
1050.5+104.4 ug/ml/min, MRT  181.7+33.2
min°l%ith

IDM =H|o| EHE0{ R A= IDMS| 55 - 5
A ZA 2 IDM-PVP( : 2)-8DS 7} £33 B4
H FEFIAE E7)9 FA T Fo] 29 FF
8% ¥ & Fig 119 2t} Table llllE $438 3
Al 2 IDM-PVP(1 : 2)-SDS £ £2349] =22

Table Il — Pharmacokinetic parameters of IDM after a single intravenous administration in rabbits

Parameter rabbit 1 rabbit 2 rabbit 3 mean+S.D.
Vs (mil/kg) 649.8 472.1 837.1 653 =149
Vaarea (ml/kg) 1005.9 833.4 1417.0 1085.41+-244.8
tAUC (pg/mi/min) 1498.8 1459.0 1290.5 1409.4+ 845
tAUMC (pg/mi) 209306.2 199007 277389 228567.4+34777
MRT (min) 193.7 136.4 215.0 181.7+ 332
CL (mI - min/kg) 33 34 3.9 35+t 0.3
ty2ter (min) 209.0 168.5 253.4 210.3+ 34.7
AUC, o(ng/mi/min) 1070.6 1167.2 913.8 1050.5+104.4
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g. 11 — Plasma concentration of IDM after a single rec-
tal administration of the conventional and hol-
low type suppositories with IDM-PVP(1 : 2)-
SDS in rabbits. Each point represents mean+S.
D.(n=3). <. conventional suppository:
x, [DM-PVP(1 : 2)-SDS in the cavity.

=& gEvlelE Yt A5 Fof DM
4 FElE 2d &R i o A Ay
WFALA] 4A|ZHl M o] ERF FEFEE 1.22 pg/ml
ol e} IDM#AS] H$= 2.29~4.08 pg/miZ 4
WEALol] v)8) 1.88~3.34 viHTh B4 HAE ty,
7} 2080]3 Cpus 15.49 pg/miel T IDM-PVP-
SDS %4 F3HAE o F A&H oz F45Hof
tma/t 608013 Cops 12.12 pg/migeh. o 60274
29 F FEE 348 FAV O #4 Jehigien
FTHATL 548 FA vlEtA t,, = 39 XAHA
O Cpai= 21.8% A QUL 605 o] FHE] = 23]
2] IDM-PVP-SDS %% 3337l o] 52 8355
€ Yehfo] AUC, = F4E FHalol wsl o
129 ok E=3 AUC,..= 2.1949 © ZA Jepgr}.
utzbA | IDM-PVP-SDS %4 S334: 449 34
o gt} &Koz F4Ee & £ Qo =3 54
3 HAo] A4 eH o ofFo] F4E A Hut
o] A=FAde] $-# =y IDM-PVP-SDS 8¢] F53
o] AeE B4 AN B 2719 A% FF
S Aol JeRA stk wEkA AUC) A3}
2 = AediA IDMe] He 2A34E 29 7+ U
Aeg Algdtt. 279 &5 4L BY, IDM-
PVP-SDS 5% 53349 445571 548 FAR
o} =2 A Yeped) o2t A= in vitro W& 2
A7 (Fig. 10)14] 5448 Al vlste [DM-PVP-
SDS Y FFRA7E 2710 weE 4E WE NS
HAH Axpeli= xlo]E wgr). o|AL FFRA Y

Table IIl — Bioavailability parameters after a single
rectal administration of the conventional
and hollow type suppository with IDM-
PVP(1 : 2)-SDS in rabbits

Parameter Conventional Hollow type
Supp. Supp.
Crax (Hg/ml) 15.49+0.46 12.12+2.90
tmax (min) 2010 6024
AUCq s (hg/ml/min) 2190+493 2657+910
MRT (mhin) 258.84+.65.40 969.01+131.58

All suppositories contained 50 mg of IDM.
Each value represents mean+S.D.(n=3).

€ IDM-PVP-SDSZ¢] PVPY HAo| HgaolAle]
2o W& F Fo JdFE Fo] T 428 =2A
g Zolzta AlR P 3 AT F9] gaj7leiA 9]
AUC, ¢= 1050.5+104.4 pg/ml/min, MRTS: 181.7
133.2minelAth. B8 A} FFHAY B35 Z
7} AUC, o= 21904493 pg/ml/mins} 2657910 pg/
ml/min% o™ MRTE Z2h 258.8+465.40 min¥
969.01+131.58 min® 2 A9 A7t AUC, & 2
7 2.1 2 254, MRTE 22 1.4 2 5387} Eich
AuFe] Fo A7l BF FEE AT F AU-
Croe® T3l S48 A9} IDM-PVP-SDS 24
FERA ] Ao AA o) 4EE AMind Zkzt oF 52
2 63%= IDM-PVP-SDS 2% 22847} 11%3%
o £ Z7E Jehdd a9x o2 8Az7k F¢9F IDM
AAZRE 9] 42 F4= IDM-PVP-SDS 29 &
FHRA Y S B4 FHAlo vjste] 2712 FH3 o
B UES AAATIEA AEAQ B9 F51 vehd
Aoz AlgHY FFRAAE g 9 GEL B
& 4= 9lovg oEo] & g 59 A E 7H5EHA
3= FAZ AA o)8 rFesitn Al

4 E

1. 584 <8< PPHE= MC 2 EC99) SDSE A
ZgogM dito] H|3lo] ekE] 85& Ao T 4 Q)
At} L3 o] EE FEFHA Y] FFRA BFYH T
A 343 ARl b3ty oFE-9] vhEo] Ao = At}

A9 gol BoldF+E G2 Wad AdsUx,
PPH-EC-SDS9 7% 484 31£A<l EU, HPC,
2 HPMCE channeling agent2 3715 SDS %9
FEFHAT 7] WEo] TUEHNAL EF 24AHFF
WEFE EC dsurc) Z+z} 3,958, 3 2 2.684)
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