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Pharmacokinetics of Omeprazole from Rectal Suppositories

Chang Hyun Lee, Sung-Joo Hwang, Kwang Il Kwon and Gye Ju Rhee*
Chungnam National University, Taejon 305-764, Korea

Abstract—The pharmacokinetics and relationship between in vitro dissolution and in vivo fraction
absorbed were investigated after intravenous(iv) injection of omeprazole(OMZ), oral administration
of OMZ capsules and rectal administration of 8 types of suppositories. The plasma concentration
of OMZ (C))-time (t) curve after iv. administration fitted a two-compartment open model and the
equation which best fitted the pharmacokinetics of OMZ was C,=13.936 ¢ *™+2.973 ¢ %" The
bioavailabilities of OMZ in Witepsol H15 base (Supp-2) and PEG 4000 base (Supp-6) suppositories
were 40.7% and 33.4%, respectively, which are higher(p<0.001) than 13% of oral administration
of capsule. The avoidance fractions of the first-pass metabolism for Supp-2 and Supp-6 suppositio-
ries were 31.8% and 23.4%, respectively, suggesting that the rectal application of OMZ may be
a more adequate route of administration than oral one.

Keywords "] Omeprazole, Witepsol H15, PEG 4000, Pharmacokinetics, Bioavailability, Avoidance fra-

ction of first-pass metabolism.
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Table I—Formula sheet of omeprazole suppositories

staral, kA Ade] #us Aol A A AdA S wiy
Frsta #A AN me AERA g9 %
invivoZ £ 7 e APV oFE-2] S5
A AE Ak S spetsle] FEAYS
AAZA AT §E0] st Al rhesia
T 2 4 R s AAE dAse] B
gk wp glew, !t & e e B7)E A3l in
vivoo| 48] oF29) F45 ofEFHsHA R Bl
F7h SFEsta kel gus HAE Azt
shodrh.

o o

N

oy

Al H 7171 —8 AfelM A8-3F A2k Polye-
thylene glycol 4000(BASF, °]3} PEG 4000°.2 %
7)), uksHA Zuhak =e2)F-e] A gle] =(Dynamit Noyel,
o]3} Witepsol HI5Z 3£7]), #2](glass bead, ¢ 3.0
HVLP filter(0.45 um,
Germany), Omeprazole ﬂ?ﬁ?“é‘

Peke) AepEe 53

mm, Superior,
Pharma Test,
(+&Fa Losec® ) Solw
Ee AFAE ARSI

E odFo| A8 717]s= HPLC (L-6200 Pump,
4200 Detector, 2500 Integrator, Hitachi, Japan), Ro-
tary Dialysis Cell Apparatus(PTSW, Pharmatest,
Germany), Centrifuge(Type H-360A, Kokusan Ein-
siki Co., Japan), Microcentrifuge(Microfuge F4, Bec-
kman), pH Meter(Phoenix Scientific Co.), Vortex
Mixer(Thermolyne) 5-o]c}.

A2 M|IZ=—Table Iof Jebd xupo g 44
71A1al PEG 40000)v} 541 7] <] Witepsol H155

Germany),

Quantity(mg) per suppository

Ingreduents Supp-1  Supp-2  Supp-3  Supp4 Supp-5 Supp-6 Supp-7 Supp-8
OMZ <200 mesh 20 20 20 20 — 20 20 20
OMZ 50~100 mesh — - - - 20 -

Witepsol H15 1,080 1,070 1,065 1,050 1,070 — 1,650 3,330
PEG 4000 — — — - ~ 1070 - -
Arginine - 10 10 10 10 10 10 10
Sodium lauryl sulfate - - 5 - - - - -
EDTA-2Na - - - 20 - - - —
Total 1,100 1,100 1,100 1,100 1,100 1,100 1,680 3,360
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Fig. 1—HPLC chromatogram of omeprazole in rabbit

plasma.
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Fig. 2— Calibration curve of omeprazole in rabbit pla-
sma (r=0.9998).
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Fig. 3—Mean plasma concentration-time profile of
omeprazole after intravenous injection to rab-
bit. (mean= SD, n=5)
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C=13.939 e ™ +2973e 7 8)
Table I1—Pharmacokinetic parameters of omeprazole

(OMZ) after intravenous injection of 10 mg
kg ! of OMZ to five rabbits

Parameters Meant standard deviation
ty; (min) 50.6t 4.55
AUC(pg-min-m/ ") 342+ 289
AUMC(ug-min®-m/ ') 19800+ 1340
MRT(min) 58.2+4.95
Vim! kg 1) 1690+ 311
CL{(m/-min -kg' " 29.3+2.87
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Table I1I—Pharmacokinetic parameters of omeprazole (OMZ) after oral and rectal adminstration of 10 mg kg '

of OMZ to rabbits (meanz SD)
Bioavaila
] _ AUC Cons T bility *(%)
t
Adminstration Route (ug- min/m) (ug/ml) (min) %
Oral administration (n=5) 445+ 523 0.0958+ 0.0116 276+ 29.4 13.0 —
Rectal administration
Supp-1 (n=5) 88.6+ 12.3 0.554 +0.0712 90 25.9+ 3.60 14.8
Supp-2 (n=9) 139 +59.7 0516 + 0.0794 50+ 20 40.7+ 8.68 318
Supp-3 (n=6) 950+ 17.1 0.588 + 0.0955 40+ 224 27.8+ 5.00 17.0
Supp-4 (n=5) 129 + 8.62 0.502 + 0.0800 66+ 22.4 37.8+ 258 285
Supp-5 (n=5) 66.1+ 11.1 0.326 +0.0403 90 194+ 3.33 7.36
Supp-6 (n=5) 114 = 6.07 1.12 +0.185 25 334+ 1.77 23.4
Supp-7 (n=5) 85.7+ 150 0.360 +0.0297 84+ 12 25.1+4.39 139
Supp-8 (n=5) 123 £31.1 0.450 +0.0707 90 36.0+9.09 26.4
*f:the avoidance fraction of first-pass metabolism
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Fig. 4—Mean plasma concentration-time profile of
omeprazole after oral administration of omep-
razole capsules. (meant SD, n=5)
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Fig. 5—Mean plasma concentration-time profiles of
omeprazole after rectal administration of ome-
prazole suppositories. (meant SD)
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=9)
AT FoAIQ A4ESEE
AT FolF Al del 343 "R oy n
=4-& Fig 49} #stow, 7+ WHpE5e Table Mo
vieb et A Feddlele HunEEEw(Cow) 7t
0.0958+ 0.0116 pg/m/ & 2 AFoIgk 29 ¥l ¢
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Fig. 7—Mean plasma concentration-time profiles of
omeprazole after rectal administration of ome-
prazole suppositories. (mean* SD)
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Table IV—The fraction absorbed of omeprazole from
various types of suppositories according to
Loo-Riegelman method

Suppositories ; Kr/ Ko,
15(min) 30(min) 60(min)
Supp-2 0.22 0.32 0.52
Supp-3 0.21 0.44 052
Supp-4 0.13 0.25 0.44
Supp-5 0.13 0.26 0.47
Supp-7 0.14 0.29 0.54
Supp-8 0.07 0.20 0.44
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