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Pharmacokinetics of Omeprazole-Resin by Crossover Design
and the Variation of Absorption upon pH Change in the Guts
of the Rat and the Rabbit.

Kwang-il Kwon" and Sang-ho Shim
College of Pharmacy, Chungnam National University, Taejeon 305-764, Korea

Abstract— Pharmacokinetic profiles of omeprazole enteric coated granules including Ramezole™. Losec™,
omeprazole-Na and omeprazole-resin salt were studied using the crossover design in rats and rabbits.
The absorption variance of the preparations at the altered pH condition of the gastrointestinal tract
was also studied. After oral administration of four omeprazole enteric coated pellets (10 mg/kg) with
and without concomitant administration NaHCO; (5 mg/ml, 60 mM) in the rats, the differences of ab-
sorpuon rale and extent were evaluated. In the NaHCO, administration group. the T... appeared to be
2~10times shorter than water administration group. and the C,.. also increased to about 4 times. and
the AUC increased to about 2.5 times. Pharmacokinetic parameters of four omeprazole enteric coated
pellets in rats showed no statistical significance (ANOVA, P)0.05) in both groups. In the crossover
study. the second dosed drug showed 4~5 times increased bioavailability than first dosed drug. which
shows the strong carry-over effect of acid secretion of the first dosed drug. The differences of the phar-
macokinetic parameters of the two test formulations (Losec” and omeprazole-resin) showed no sta-

tistical significance.
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Fig. 1 —Mean plasma concentration versus time Fig. 2— Mean plasma concentration versus time curves

curves in fasting S.D. rats following an oral
administration of Losec®(®), Ramezole®(0).
OMP-resin(A) and OMP-Na(Aa) 10 mg/kg
with sodium bicarbonate(10 mg in 2ml). Each
point represents the mean + S.E. value(n=5).

in feeding S.D. rats following an oral ad-
ministration of Ramezole®(®) and OMP-resin
(¢) 10mg/kg with sodium bicarbonate(10 mg

in 2ml). Each point represents the mean S.E.
value(m=5).

Table I — Pharmacokinetic parameters of omeprazole enteric coated Pellets (10 mg/kg P.O.) in S.D. rats

AUCh. AUC,,. Ka Kel t, Tnax Cuuas V4d/F
Agent (ug-hr/L)  (ug-hr/L) (we'h (e (hr) (hr)  (ug/l)  (L/kg
1. NaHCO; concomitant administration
1) fasted S.D rats
Losec®™ 989.52 1068.42 - 1.01 0.69 0.17 778.05 10.53
Ramezole® 1013.09 1030.82d 4.26 1.25 0.55 0.41 794.07 8.06
OMP-resin 776.68 781.98 3.77 1.75 0.40 0.38 722.48 7.02
OMP-Na 1206.80 1220.92 2.36 1.01 0.69 0.63 722.42 8.16
2) fed S.D. rats
Ramezole® 829.60 851.20 - 1.08 0.64 0.15 711.76 8.63
OMP-resin 678.82 716.76 1.39 1.38 0.50 0.72 496.89 10.90
2. Water concomitant administration
D fasted S.D. rats
Losec® . 376.83 406.43 0.58 0.57 1.22 1.74 155.72 46.77
Ramezole® 284.89 304.13 - 0.50 1.39 1.01 184.09 10.06
OMP-resin 309.55 347.11 0.51 0.52 1.33 1.94 183.05 68.03
OMP-Na 366.60 396.45 0.56 0.57 1.22 1.717 135.40 47.78
T AAHoz dAag Ha| HPLCE ¥43 43E 7} etz 054178 AFE C,.(778.05 ng/L)oll =
Fig. 1~39 Jelliict, OMP §84 Zﬂxﬂ-—‘égl T &b 7 0 g vebdct. Ramezole™ €A ATLE 6&—1—
Ame AR At F4E e e ek Al 2 A 0.1~0.8 A7+ A2 Tl C (FF FoAT: T11.76~
A|7toll Aozt i)t ol & 1-FHEHE st g 794.07 ug/L. ¥ Foi7t 122.57~184.09 pg/l)ol =
e} computer® *gld & AHEH e FH sy datsion AUCE $F 5997 (851.2~1030.82 ug

E}E Table [ol VERARITH
Losec™®] 79 @232} vjd 2

2] AUC,7F 1068.42 pg - hr/LZ

(406.43ug - hr/L) B} oF 2.58) -

M, $2 oAl K= ot 3l 713 Fsiet,
7)) l%O%A]M 0.5 Alke.2 & fojale)
L3115 A0 el 53 Kol 4 5o
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Fig. 3 — Mean plasma concentration versus time
curves in fasting S.D. rats following an oral
administration of Losec*(®). ramezole®(©)
OMP-resin(#) and OMP-Na(A) without so-
dium bicarbonate. Each point represents the
mean = S.E. value(n=5).
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Fig. 4 — The comparison of mean plasma concentration
versus time curves in S.D. rats following an
oral administration of Loesec® first dose (®)
and second dose (©) by crossover design with
5 days interval. Each point represents the
ment = S E. value(n=4).
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Fig. 5— The comparison of mean plasma concentration
versus time curves in S.D. rats following an
oral administration of OMP-resin first dose(®)
and second dose(C) by crossover design with 5
days interval. Each poin represents the mean
+ S E. value(n=4).

Z th Kel @ Copu SANME F AlA7] SAH 02
felgk Aol BEE = YU 2T, 1R Fe
BIEH(Vd/F)ol Losec™® ¢ 2892+ 10.30 L/
kg ©]1913 OMP-219-2 20.95 + 7.66 L/kg 241 &
ARl Golde g o) 23FeF [osecto] 3.27
+ O981/kg ol OMP—Agel 183045 1/
24 foJgt 2lolE Bk widwkdrie ¥ oE
“LOM 2x}F-ofAlof 1AM A T} FolA 3 ulelba
k.ol Z7hhs Aae Jehdlont foHQl 2polE &
4 et = Losec™] A% ‘~§1 o] REzE7)7) 2.

1.40 = 0.45 AJz¢



406 bk

o= goldon, OMP% @9 2% njdukgr)
7} 1.77 £ 0.46 A7+l A 1.09 + 0.14 Ao 2 24
e}

FoEalol o3k Aol &5 vlmale] B AU-
Ciur. 9 A5 1A B} 22} F 4] oF 5~Tu)} Z7}
st e wehba 2215 A] ofF o] o] &Eo] HA
A F74eHe & 5 AT F 1A% A] Losec™ e
AUC,+= 494.66 + 109.35 ug - hr/Lel2la OMP-5
2 4e 459.13 + 109.95 ug - hr/Loll o 23150
A% Losec™l 2204.34 + 269.48 pg - hr/L. %

800

Plasma Concentration (ng/ml)

Time (hr)

Fig. 6 — The comparison of mean plasma concentration
versus time curves in rabbits following an oral
adminsitration of OMP-resin first dose(®)
and Second dose(") by crossover design with 7
days interval.
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Table II — Pharmacokinetics parameters of Losec® and OMP-resin salt by crossover design(10 mg/kg P.O.) in S.

D. rats
Omeprazole
Parameter Losec" OMP-resin Students-test
fist dose second dose  first dose second dose P Proas P Pl
AUCun(ug - hr/L) 259.92 2160.66 347.94 3133.38 P<0.01  PX0.006 NS N.S.
+ 96.87 + 247.84 + 108.26 4 1064.39
AUCidug - hr/L) 494.66 2204.34 459.13 3168.70 P<0.01  P<0.005 N.S. N.S.
+ 109.35 + 269.48 +109.95 + 1097.19
Kel (hr™H 0.33 0.54 0.41 0.65 N.S. N.S. N.S. N.S.
+0.10 +0.17 +0.10 +0.08
tr, (hr} 2.22 1.40 1.97 1.09 N.S. N.S. N.S. N.s.
+0.51 + 045 + 0.46 +0.14
T (hr) 0.31 0.50 0.25 0.50 N.S. N.S. N.S. N.S.
+0.13 + 0.00 %+ 0.00 + 035
Coax (Hg/L) 360.57 1393.22 408.27 214.11 P<0.01  P<0.01 N.S. N.S.
+ 162.24 + 117.27 + 214.52 + 37.34
Vd/F (L/kg) 28.92 3.27 20.95 1.83 P<0.01  PX0.05 N.S. N.S.
P...ai® Significance in difference between the first dose and the second dose of Losec”

Pooae Significance in difference between the first dose and the second dose of OMP-resin.
Pt Significance in difference between first dose Losec” and first dose OMP-resin.
Puuet Significance in difference between second dose Losec” and second dose OMP-resin.
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