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Bioequivalence of Enteric-coated Omeprazole Products
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The bioequivalence of two omeprazole enteric-coated products was evaluated in 16 normal male
volunteers (age 26-32 yr, body weight 57-75 kg) following single oral administration. Test product
was enteric-coated KD-182 tablet (Chong Kun Dang Corp., Korea) and reference product was Rosec®
capsule containing enteric-coated pellets of omeprazole (Yuhan Corp., Korea). Both products contain
20 mg of omeprazole. One tablet or capsule of the test or the reference product was administered
to the volunteers, respectively, by randomized two period cross-over study (2X2 Latin square me-
thod). Average drug concetrations at each sampling time and pharmacokinetic parameters calculated
were not significantly different between two products (p>0.05); the area under the concentration-
time curve to last sampling time (8 hr) (AUC;_s1) (1946.5% 675.3 vs 2018.3+ 761.6 ng-hr/mi), AUC
from time zero to infinite (AUC,-.) (2288.6+ 1212.8 vs 2264.94 1001.3 ng-hr/m/), maximum plasma
concentration (C,g) (772.5% 283.3 vs 925.8+ 187.7 ng/ml), time to maximum plasma concentration
(Toar) (2.38% 1.06 vs 2,341 1.09 hr), apparent elimination rate constant (k.) (0.5339+ 0.2687 vs 0.5769
+0.2184 hr™?!), apparent absorption rate constant (k,) (1.1536% 0.5278 vs 0.9739+ 0.9507 hr!) and
mean residence time (MRT) (3.13+0.73 vs 3.41% 1.04 hr). The differences of mean AUCy—gnr, Coass
Twa and MRT between the two products (3.69, 19.83, 1.32 and 8.99%, respectively) were less than
20%. The power (1—B) and treatment difference (A) for AUCo—spy, Crar and MRT were more than
0.8 and less than 0.2, respectively. Although the power for T,. was under 0.8, T, of the two
products was not significantly different each other (p>0.05). These results suggest that the bioavaila-
bility of KD-182 tablet is not significantly different from that of Rosec® capsule. Therefore, two
products are bioequivalent based on the current results.

Keywords — Bioequivalence, Bioavailability, Omeprazole, Oral absorption, Pharmacokinetics, Enteric-
coated product. '
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=397, 88)°lH, Eof d&Aoln EZe &A=
Z ZEedk? 28y Atde ul$ Bokgsle] ATg
AAANAE Aate 3= E FRFAAZ AE
3lalar ek? Fol = AstrarlSweden)oll A7)
et Ao AgE Y82 3o fPAol =
ABolale FEBOE AL g gk B
AFodM e (FFIBAA eujZeEEe] N2 A
oz AASE AFKD-182)2] HAo)L&8L 7]
E9 AAAFS Aol &-&F} vy 954,
KD-182¢} 2AH®LAS AT A dAdA B+
T §F 5= W Folg vmslyon,
°ol& Ed|Z AEI}H F54L @Stk 9714
KD-182& edzZeE 3F e 384 =I5
Feugoln, 2A®RAL onzalE IYPS A
24 FEEA FHAdol FAE AA o))

p

il

ofN M

Al

Alef 8 019

Heparin& F9A|%, 52U EFT BHHE
B Fd3sh vgg, QitolFAUES, Qatds
AYVEER, G3AA 2 ofMEYEZL E. Me-
rckAHDarmstadt, Germany)®] AES 7913k A
23199tk 5-methyl-2-{[(4-methoxy-3,5-dimethyl-2-
pyridinyl)-methylIsulphoxide}-1H-benzimidazole-2
(FETFNA ATegton, 7|g Aok 15 Al
kS AMEEATH

7172+ HPLC system(Waters 510 pump, Wa-
ters 486 UV detector, Waters 746 data module,
Waters, Milford, MA, USA), ZAA &=7|(Eyela,
Tokyo Rikakikai Co., Japan) 5<& AMg3l9cth 2
H-2- LiChrosorb® RP 18(10 ym) (E. Merck, Darm-
stadt, Germany)S AF&-3}9ch

J. Kor. Pharm. Sci., Vol. 23, No. 1(1993)

o7 ole

7 A8F - ol

AlE 2kH|

ANFeko 2 (FETTDNAM A3 KD-182(L
fZalEar 20mgs FHIe FEIPE, iz
okomE fgPoM ATl YE 2A®A
(omeprazole24 20 mge 53k A{A IHE
#4384 FAAE FYUste] AT

oExlel M3

23 TIE B3 HA &3UA, 1, A%
2 Hof Ao HEo] §l1L, A B FES &
ol AR e ARG A HIAE ZAA
B Aol #3 493 E MHs AEY e}
FHtg ¢ Qe B8 EAREY tdte 493y,
olE T AE gAY FH AAAGE A&
AZQoz AYE A 169 AFsgen, Ad
A2 HE A FAME Btk Aol %A A
st oFst)et R FFFEATLY THE
HESE T4 AAMIA3A ANFAGAE A
93t $9e v T AL AP £ A
ol Y3 APAte] A7 26-324(H T 26.84)
ojglen, AAL 165-180 cm(H T 172 cm), AFLS
57-75 kg(H T 67.1kgolAct ZF AFA] A A
T 2 ARARGAA AHE Table 14 23T

FoF ol ¥

1659 FAFPAE ez e WAy &
3to] 27X 2A19] WAAEE AR, FF7
He enZelEe) WS gt 2FUR 3
Aok Al A TUS A Aabet 3H4E s,
2ok A 11A|7F o] 2E E o]9e] g FF9
L= F3gk A E Lol T5A19 47 KD-
182 =& 2A®RAS 1917 1H(&EsE DA o
200m/e] B2 13 AT T3, kg Fo HA
o Fao T 05 1, 15 2, 25, 3, 35, 4, 45, 5, 6
2 8A7tl heparinX |3 FAVIZ F EE 5
Z245E o 5m/e ZAEE AFAFAY FEFY
F ANWARAE A9 4T 288 S8, oF
EEo 4N TR HEA Ho] TUF HAE
=5 s9rh

BAH o2 AFT YL 4T A FHojx 583
WzbAZl |, 2000 rpmo A 1583 A4 R3]
d4¢ F3tgrk 84S 1.0M sodium carbonate
buffer& 20 ¥ vlo]gol 2miE FH3o &
713, dry ice2 &4 YEAIZ g, AT g71A



orZalE AN AT AEFH $54 Bt 43
Table 1—/nformation and the Results of Physical Examinations of the Volunteers
Subject Age Height  Weight HT* RBC* GOT* GPT* Glucose CHOL*  Tp* ALB* Chest
No. (yrs)  (cm) (kg) ) (g/dy qAU//H AUA) (mg/dl) (mg/d)  (g%) (g%) X-ray
NR* ** 67.1£ 554 41-53 13-18 840 5-35 70-105 130-230 6.8-80 3.3-52
1 27 165 62 44 145 33 30 94 146 7.3 49  normal
2 27 172 60 47 16.2 24 23 93 129 74 47  normal
3 26 170 70 47 163 16 25 90 173 7.3 45  normal
4 32 175 68 48 16.4 21 26 83 163 7.0 47  normal
5 31 175 65 47 159 22 21 60 168 79 52  normal
6 31 170 72 43 14.7 24 25 91 184 8.0 52  normal
7 31 172 74 43 14.6 19 12 88 197 7.3 41  normal
8 29 176 75 41 144 27 31 107 206 7.6 50  normal
9 26 175 64 45 15.9 24 21 98 125 7.5 35  normal
10 29 172 70 45 154 15 28 92 170 7.7 47  normal
1 31 174 67 47 16.7 27 25 81 121 8.0 50 normal
12 26 175 68 50 172 20 10 91 156 7.6 50  normal
13 27 168 57 42 143 18 9 90 163 7.5 4.8  normal
14 27 180 75 48 153 25 19 80 118 8.1 3.7  normal
15 29 165 58 40 14.4 16 11 68 111 75 43  normal
16 29 168 68 47 159 25 30 88 137 7.5 50  normal

*Abbreviations: RBC (red blood cell), GOT (glutamic oxalacetic transaminase), GPT (glutamic pyruvic transaminase),
CHOL (cholesterol), TP (total protein), ALB (albumin), NR (normal range)
**Represents the normal range of each blood chemistry examination
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Figure 3—Calibration curve of omeprazole in human

plasma by the peak area ratio mode.

Linear regression: y=0.000653x+ 0.001585, r=0.9965;

LS, internal standard

Table 1—FPlasma Concentration of Omeprazole (ng/mi)
After Oral Administration of Two Omeprazole Products
{Omeprazole 20 mg/human) at Each Sampling Time

Time Plasma concentration (ng/ml)
(hr) Reference drug Testing drug
0.5 66.6+ 156.6 160+ 234
1.0 255.1+ 280.1 136.8+ 297.8
15 353.2+ 2594 4346+ 476.3
2.0 565.7+ 357.0 456.8+ 377.6
25 5235+t 226.8 538.0+ 382.5
3.0 4384+ 1945 4403+ 3374
35 376.6+ 197.3 357.1+ 233.1
40 353.5+ 272.6 403.8+ 263.5
45 2489+ 1748 342.0+ 293.1
5.0 158.4+ 139.8 2254+ 1937
6.0 110.2+113.9 138.7+ 151.2
8.0 716+ 846 785+ 90.8

Note: The concentration of two products at each samp-
ling time was not significantly different (p>0.05).
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Figure 4—Omeprazole concentration in human plasma-
time curves of volunteers after oral administration of
two omeprazole products. Each point represents mean
concentration (£ S.D.) of 16 normal volunteers.
Key: Reference drug ((1), Testing drug (m).
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Table Y —Statistical Analysis of Pharmacokinetic Parameters of Two Omeprazole Products

AUCo-gur
(ng-hr/ml)

AUC)-w Conax
(ng-hr/m/)

(ng/mi)

Tonax ke k, MRT
(hr) (hr™h) (hr™H (hr)

Reference Drug 19465+ 6753 2288.6+ 212.8 772.5+ 2833 2.38+1.06 0.5399+ 0.2687 1.1536% 0.5278 3.13+0.73

Testing Drug

t-value 0.282 0.6 1.803

20183t 7616 22649+ 1001.3 9258+ 187.7 2.34+1.09 05769+ 0.2184 0.9739+ 0.9507 341+ 1.04

0.082 0428 0.662 1.683

Note: All pharmacokinetic parameters were not significantly different (p>0.05).

Table IV—ANOVA Table of the Pharmacokinetic Parameters Obtained from Two Omeprazole Products (2X2 Latin

Square Method)

Variation Sources df AUC Conar Toar MRT

MS B MS ® MS ® MS ()
Between Subjects 15 8957114 (7.4602) 937139 (5.1989) 1.7328 (2.9461) 1.3665 (5.4027)
Between Groups 1 114690.0 (1.3067)*  2232.0 (0.0223)* 0.0078 (0.0042)*  0.0828 (0.0568)*
Subject/Group 14 877765.1 (7.3108) 100248.3 (5.5614) 1.8360 (3.1556) 14582 (5.7652)
Intra Subject Variation
Period 1 4233200 (3.5258)* 74368.0 (4.1257)* 0.3828 (0.6509)*  0.0349 (0.1378)*
Drug 1 41216.0 (0.3433)* 187816.0 (10.4194) 0.0078 (0.0133)*  0.6328 (2.5021)*
Residual 14 120064.6 18025.6 0.5882 0.2529

Note: Fyowp (1, 14)=4.3, Fobject/grop (14, 14)=2.35, Frerioa (1, 14)=4.3 and Fp.y (1, 149)=4.3 at a=0.05 *p>0.05
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