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A Comparative Study on the Pharmaceutical Properties of Rectal Suppository con-
taining Omeprazole Complexes
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Omeprazole(OMP) complexes such as inclusion complexes of OMP with hydroxypropyl--
cyclodextrin(HPCD) and B-cyclodextrin(f-CD), OMP-cholestyramine(CHL) and OMP-
ethylenediamine(OMP-ED) were prepared, respectively. The partition coefficients in Witepsol H-
15 /pH 7.4 phosphate buffer solution of OMP complexes(OMP-HPCD: 3.69+0.26, OMP-B-CD: 4.
08+0.21, OMP-CHL: 4.36+0.25 and omeprazole sodium(OMP-Na): 3.6420.37) were higher than
that of OMP (2.66+0.47). OMP was not completely dissolved until even 3 hrs, but all the OMP
complexes studied were released about 100% in 20 min. The rectal suppositories containing OMP
or each above OMP complex were prepared using Witepsol H-15 base, and their dissolution and
stability were examined, and pharmacokinetic study were investigated after their rectal ad-
ministrations to the rabbits. While the suppository containing OMP was released only less than
60% in 150 min, OMP-$-CD, OMP-CHL, OMP-Na and OMP-ED suppositories were all released
about 65% in 20 min. Especially, OMP-HPCD suppository released OMP about 70% in 10 min.
All the additives such as sodium laurylsulfate, eglumine, arginine and PVP increased drug
release from OMP-HPCD suppository to some extent. The decomposition rate constants of OMP
in the suppositories were 9.117x10° day™ for OMP suppository, 2.121x10” for OMP-HPCD, 1.
607x10% for OMP-B-CD, 9.26x10™ for OMP-Na, 6.769x10° for OMP-CHL and 5.58x10° day
for OMP-ED suppository, respectively. Additives such as arginine, eglumine and ED had some
stabilizing effect for OMP-HPCD, OMP-CHL and OMP-Na suppositories, respectively. After 6
month-storage at 30°C, 75% RH, OMP-CHL suppository was most stable. The values of Tmax
for OMP-HPCD and OMP-Na suppositories were 11.7+2.36 and 11.4£2.56 min, respectively.
The values of Cmax for OMP-HPCD and OMP-CHL suppository were 2.31 ig/m/ (p<0.01) and 1.
89 ug/ml p(0.01). respectively. The values of AUC for OMP and OMP-B-CD suppository were 61.
9+25.79 and 68.6::29.48 g - min/ml, and the corresponding values for OMP-HPCD and OMP-
CHL were 106.1+43.16 (p<0.05) and 127.3%4252 ug - min/ml(p¢0.01), respectively. The above

results indicate the OMP-HPCD and OMP-CHL suppositories have the excellent bicavailabilties
in vivo study.

Keywords—omeprazole, omeprazole-B-cyclodextrin, omeprazole-hydroxypropyl-B-cyclodextrin,
omeprazole-cholestyramine resinate, omeprazole-ethylenediamine, bioavailability
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A& Jehll g Aol el OMPe Rale BAIH
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omTHE(OMP, ¥9|3EslE, A1), OMP-Na
(&7 eE), HPCD(EARF 1380, B X8= 0.6, Al-
drich Chemical Co., Milwaukee), B-CD(EAF
1135, Sigma Chemical Co.), Z¥AEIZ  FA
(cholestyramine resin, CHL, Sigma Chemical Co.),
Witepsol H-15 (Dynamit Noyel, ¥13H4 %4t g8l
gAglelz), dee, oHEYUEY, 33 FH5(Merck,
Germany, HPLC grade) ¥ Millex HV filter(0.45
pm, Waters)& AH318loH, 71E} AL §F B
15 Aok ARSI

AEHEE

AF 1.5~2.3kge] 3 Albino E7|E AMS3IH L
W, B2 A4Y Aol 18~2A4 AL LA &
< AFEA AR B2 ASRAE 2% 2341
°C, BAEET 55+£5%, BN 1247H=EE Al
7+ 06:00~18:00)< RIS

717 % 2171

Freeze dryer(Labomens Exporta), UV/visible
spectrophotometer (UVICON 860, Kontron, Switz-
erland), Dissolution tester (SOTAX type AT 7, So-
tax, Switzerland), Suppository release tester
(Toyama TMS-103, Toyama Sanyo, Osaka, Japan),
Homogenizer(H-AM, Kokusan Enshinki Co., 1td,
Japan), pH meter(DP 135, DMS, Korea), HPLC
(Waters, 510 Pump, 481 Detector, 740 Integrator, U
6K Injector ¥ Hitachi, 1-6200 Pump, 4200 De-
tector, 2500 Integrator), Incubator (Vision Scientific
Co., 1td.), Centrifuge(Wifug 2000 S, Wifug, Eng-
land), Microcentrifuge(Beckman Microfuge F4,
Beckman), Vortex Mixer (Thermolyne), Life tester
(LT-6, Freund Co., Japan), Vacuum dry oven
(Changsin Sci., Korea). Shaking incubator
(Changsin Sci., Korea), Sonicator(Bransonic, Bran-
son Ultrasonics Co.) & Dry block bath(EYELA,
Tokyo Rikakikai Co., Ltd.) - AH8-3151r}.

OMP S#tH| M=

OMP-HPCD E&/2}2/2—Rhee Sl 23 Wy
w2} OMP 690.8 mg® HPCD 2760 mgs 5% 4=
Yol 100 mio] 34171 thg B2 A=} T, PR
g 7RI EAA AR 3

OMP--CD EZZJEE—So Fol TR A=
W3 £Y wHos OMP$ B-CDS] THFE
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Table 1— Formula Sheet of Omeprazole Suppositories

Quantity (mg) per Suppository
I I v A% VI

Ingredients

OMP
ompg-cp 0 - - - - -
OMP-HPCD =~ M0* - - - -
OMP-CHL - 104% - - -
OMP-ED - 36.5%
OMP-Na - - A5 .
Arginine j ) ) B h 2
WITEPSOL
h-15

10 10 10 - - -
1,070 986 950 1,063.5 1,076.5 1,078

Total 1,100 1,100 1,100 1,100 1,100 1,100
*20 mg as omeprazole

A VY FAE 2ol #8004 590 F 0N
NaOH:ell&h&:8(5:5:90)% 718 283 A= 5
B4 Baeta A3 54381 0.45 pm2] Millex
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HZ £0AMY

E7E BN ANAR gAsH He AAT
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15ecm7bA] Mg do] 9 F FAAE Adsla, 2
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Figure 1—DSC curves of OMP and various OMP
complexes.

Key : 1; OMP-ED, 2: OMP, 3: OMP-CHL, 4: OMP-Na,
5: OMP-HPCD, 6: OMP-B-CD

7+ A g9 25°CelM Bl g 831, OMPEA]
OMP7} 6.91 mg/m!, OMP-CHLe| 18.88mg/ml,
OMP-B-CD7} 65.04 mg/ml, OMP-HPCD7} 82.95
mg/ml, OMP-Na7} 3,440 mg/mi= 7} 2342 3
Afezm S8yt ZA FHEATH

HENIRREQ 480 E&

OMP ¢ 2 7= E3bd|9) 22 37°C, pH 74
PBSolA $&A19S AR A7) Fig. 294 2Asic)
o] oA B uiel ol OMP #7298 829 ¥
3} OMP-HPCD, OMP-B-CD, OMP-CHL, OMP-
ED 2 OMP-Na ¢ & Zt% B3gAE<] vl A%
34 &&5ojx, OMP-HPCD. OMP-8-CD,
OMP-CHL, OMP-ED 2 OMP-Nax < 20% ol
o A 100% 7170l £&€ vhd, OMPE $utsiA
g3lso) AR = 48] §&9A YT o=
OMP EH3IFEES OMP7} E350] FEe] 2%
Aol Zsle 83lme} g-i7dol S Wil
I, OMP-CHLZ OMP¢}e] o273 Jejojung
pH 7.4 PBS &9l E0i7} 21&3] o] & kg 9
3 OMP7} #==7] e A Z2ow, OMP-Na%
OMP-ED¥ 71844 <] ddje]7] ol &3] ¢
53] Z7HE7] MER] A2 AztErt

Witepsol H-150{| CH3 & 1l A<=

o2 pH 7.4 PBSE ARSI K408 Witep-
sol H-158 A+8-310) OMPS OMP-E3HA1 5] EulA
5 243 A3 Table I8} 281t} o] TabledlA] B
E Hie #Zo), ZE OMP-ERHES EuiAlsrt
OMP@266)°l vlg] 718t &, OMPEZAES

Dissolution %

120 180 240
Time (min)

Figure 2— Dissolution profiles of OMP and various
OMP complexes in pH 7.4 phosphate buffered saline
at 37+0.5°C by dispersed amount method (mean+SD,
n=3).

Key : ~0-: OMP, -®-; OMP-f-CD, -a-: OMP-HPCD,
-a-; OMP-CHL, -4~ OMP-Na, -a-; OMP-ED
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Table II— Partition Coefficient of OMP and Various
OMP Complexes in Witepsol H-15 / pH 7.4 PBS
Solution

Partition coefficient

Sample
OMP 2.660%0. 466
OMP-HPCD 3.693+0. 255
OMP-B-CD 4.075%0. 207
OMP-CHL 4.364+0. 254
OMP-Na 3.643%0. 374

OMPRA e H]3le] E(5-3)ol o] 2 82iE #rl ol
2t 73 (Witepsol H-15)elx e ¢l Hlsle 3=
7t & o ke 4ol dS vEpdth B
F5E pH B} pK, 2 BejAsE el
Are] AU ADL 3ml A =r} 59 pHE BE T~
8=AY AR E X84 AdBYSFE F5E] Hou
=4 9t} WA, OMP-E3HA = OMPAIAe) w13k
o] Witepsol 71Alell Bx} @dsiAl ¥4 4= glemg
B} st o] EL A ARG S US B
Tohe} AALRI A Ate] F% Sl &
T 7P} 71t

FHANREE 4S9 2&

A7 2% 4 Ao Fojd u) FEL et 2o
od W&d ¥ A4S B3l Frdvin A4EEE
5Frd 8F5EY FHoR dojxl YAo|&E
HlolHE, ZAT5RAe) 2 FAERE Y
o 2o W2y} Bo|do 2 HE AT £ 7R &
A7} BAEEH, FALEANE7) B FrpPE e
WE] tig FA9 42 & Felshs Aoz ATF
AR A et §EAIF - F-83k= ot}

5, HSAEHL AV A AE 3 FH
7] Siste] Aol Aol =7 74x]2] A7 WollA
dojuhs g #g Bt FAle] WE A2 visiod
FRE AFFHEZ FAl HEAARN S FAHI}
2 AAVGA el AAEE L FHs] A3 A
AHoBA ZFaT HRNE AP} FEe 4
BEHE 7103 Halide A7 voll EAlsle gzt
oo AGe w2 WEHE Zo| g 2o
1, in vitro §EAIZL 4 Aol AeF =4
o 71 A3t Fe) 2 3= Ao| upz sl

Zt ZAA 8ol thel paddle o= §EAAT 23
Fig. 39} 2%t} &, OMP A& 1 A9 8=
7t ¥7] Wl 1508 Bt B3 60% ulwe] $&&
el ort, OMP-HPCD Al 7] 8&o| of$

J. Kor. Pharm Sci., Vol. 25, No. 3 (1995)

- ol A F

Released %

) 60 120 180 240
Time (min)

Figure 3 — Dissolution profiles of various suppositories
in pH 7.4 phosphate buffered saline at 37+0.5 °C and 50
rpm by suppository release tester (mean=SD, n=3).
Key : —O-; OMP suppository, ~®-; OMP-8-CD suppo-
sitory, -0-; OMP-HPCD suppository, ~m-; OMP -CHL
suppository, -A-; OMP-ED, -A-; OMP-Na suppository,
~A-: OMP-ED suppository

Released %

] 60 120 180 240
Time (min)

Figure 4 — Dissolution profiles of OMP-HPCD
suppositories added 0.4 mg of various additives per one
suppository(mean£SD, n=3).

Key : -O-: none, -~®-: eglumine, ~0-:; arginine, ~#-;
PVP, -A-; SLS, -A-; OMP-ED

o5zt 108 70% ALt $EE93, OMP-B-
CD #Al. OMP-CHL #Al, OMP-Na ¥ OMP-
ED ZFAIE 9 30 BollA 710% A= &&50M, olE
FAEL 2% OMP FA) vlsle] §2&0] A&
t}. B3], OMP-HPCD #A9] 20| v}$ 214319
£d o] OMP-HPCD A9 ) tig 437}
wl$- =7 wlEolga Azt

#IIH7t OMP-HPCD ZtH|Q] 2&0] DIX=
AHE

£Zo0| 717 %58 OMP-HPCD #A ol tisle] &
Z2d) v E A7AS 9L gy Asle, FA
Z0] OMP 20 mgell thall o2F% (eglumine), oI
7' (arginine),"” B2 INFER(SLS),” E2Iv)|
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Released 5%
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Figure 5 — Dissolution profiles of OMP-HPCD

suppositories added 10 mg of various additives per one

suppository(mean+S8D, n=3).

Key : -O-i none, -®-; eglumine, -0-: arginine, -®-:

PVP, -A~: SLS, -A-; OMP-ED

Table Il—Kinetic Data for Degradation of OMP in

Various OMP-Complex Suppositories at 33°C. 76%
RH

Suppositories k (day")
OMP 9.177x10°
OMP-B-CD 1.607x 107
- OMP-HPCD 2,121 %107
OMP-CHL 6.769%10°
OMP-ED 5.58x10°
OMP-Na 9.264 %107
1009
R
g
4
§
-
w . ' A i — Y .
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Figure 6 — Degradation of OMP in various suppositories
33°C, 75% RH.

Key : -O-; OMP, -®-: OMP-3~-CD, ~o~; OMP-HPCD, -
®-. OMP-CHL, -A-; OMP-Na, -A-; OMP-ED suppo-
sitory
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1 A 3o 2o 858 AP 29 Fig. 4 ¢
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Table IV— Kinetic Data for Degradation of OMP in
Three Kinds of Suppositories Containing Various
Additives at 33°C. 75% RH

Suppositories Additives k (day")
None ‘ 2.121%10?
b Arginine 2,708 x 107
OMP-HPC Eglumine 2.820%10°
Ethylenediamine 4,070x10°
None 6.769%x10°
Arginine 2.564 %107
OMP-CHL Eglumine 1.127%10°
Ethylenediamine 1.160% 107
None 9.264x10°
Arginine 5.919% 103
OMP-Na Eglumine 4,424%10°
Ethylenediamine 2.309x10°
$ 7P ol Z1ednh. 9714 ofelAel ofz)
e OMPE 3341712 OMP A9 gigl] £&

& F7letts weiA glem Y SLSE HAlold of
2o £2& Z/N7 2a®7t e ol A8
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AL ST HERQ Aoz Az

2= FA Q) orEy

Table 19] Aoz wE zHE HAo] thsloix
33°C, AUEE 5% e e AP 2
I} Table IIT € Fig. 64 Zo] 1x}8k-go] nje} £33t
%t} &, OMP-B-CD ZA¢t OMP-HPCD FHAl&
OMP FHA Rt} ekgAdo] et Wolxlm OMP-CHL
FHAE 0] Z7HRINT 4 FAAE) A&
= OMP A7} 9.177%10° day ", OMP-B-CD =
A7} 1.607x 107 day™”, OMP-HPCD #A7} 2.121 X
10 day”’, OMP-CHL A7} 6.769%x10° day™,
OMP-EDEA|7t 558%x10° day ol OMP-Na #
A7F 9.264x10° day' 24 OMP-CHL 2=l
OMP-ED&AI7} 7V ¢Fg 8t

ot HSl HE

OMP-HPCD &4, OMP-CHL 2}, OMP-Na
A AL ARSI TR FSA RN of27d,
U ojgsn EDPE Arletn o RS AEE 2
3} Table IV} 2t} 2 OMP-HPCD ZA slolA
£ A 7K 2%} o3 9t e o F ok
7193 AEFNE /IR HAe W FFEG
(Table IV). OMP-CHL Ao Jloix & olzr)dwt
o] ofzte] ey 3l FHr}t UL, OMP-Na Aol 9L
AXdE A 71A 2H7h ebgAdel ot AdEReH
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Table V—Kinetic Data for Degradation of OMP in
Various Suppositories at 35°C, 70% RH for 6 Months

Suppositories k (day™) ty2 (days)
OMP 6.87x10% 251.6
OMP-8-CD 1.05x10™ 191.2
OMP-HPCD 1.58x10™ 134.5
OMP-CHL 3.89%x10° 390. 6
OMP-Na 3.01x10? 88.5

EDE 713t A9 Bal$EE 2.309%10° day & 7}
7 ety

AI|BEAH

FAAE ZdEdEg=zzdga filmeR XAk
35°C, FUHEFE 10%2] ZA NN A7 | HEAE S &
A7} Table VS Z9tt), Ealg=d5sl k7] (ty,,)
£ OMP FA7t 22} 6.87%x 107 day '+ 251,621
or, OMP-CHL #Al¥ 3.89x 107 day 7 390.6Y
24, OMP-f-CD ZFHAl, OMP-HPCD #HAl %
OMP-Na #A1= OMP A\ B} 373 ¢kg Aol &
AEA] gskew OMP-CHL #A)7F 21 2 71 ¢+4
st
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Figure 7 — Plasma concentration-time profiles of
suppositories administered rectally to the rabbits
(mean£SD, n = 6).

Key : -0-; OMP, -~®-; OMP-8-CD, -o-i OMP-HPCD,
-m-; OMP-CHL, -A-: OMP-Na suppository, —-A-;
OMP-ED suppository
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Table VI— Pharmacokinetic Parameters of Rectal Suppositories Administered to the Rabbits (mean=8D, n =6)

Supposwitories ts AUC AUMC MRT Towe Cour
(min) (ug - min/mi) (kg - min®/ml) (min) (min) (kg/md)
Omeoranol 110.8 61.9 10241 164.8 37.5 0.377
eprazoe +95.19 +95.79 +4214.3 +10.17 +24.11 +0, 14
64.3* 68.6 105. 9* 24.2 0.710**
M _R—
OMP-B-CD +20.58 +29.48 +4385.2 +£23.70 +£17.18 £0.18
58.9* 106. 1** 62.5* 1.7 2.31*
OMP-HPCD +11.71 +43.16 +2998.7 +11.89 +2.36 +0.88
57. 21% 127.3* 10351 80.7* 20.0 1.89*
OMP-CHL
¢ +3.50 +42.52 +4258.9 +13.76 £7.07 +0.60
53.9 86.5** 91.8 30.00** 0.914
OMP-ED +20.05 +18.61 +91.8 +26.86 40,00 +0.153
146.9* 99.8** 61.3* 11.4** 2.05*
OMP-Na +8.71 +£30.51 +1742.0 +7.80 +2.36 +0.54

Significantly different from omeprazole suppository as determined Student’s t-test: , *p<0.01, **p<0. 05
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AUC, AUMC, MRT, Tpw 2 Cuad 82 Table VI
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