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Bioequivalence of Lisihexal® tablet to Zestril® tablet (Lisinopril 10 mg)
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ABSTRACT -Lisinopril is one of the angiotensin-converting enzyme inhibitors, which have been used for treatment of
hypertension and heart failure. The aim of this study was to evaluate the bioequivalence of two lisinopril tablet, Lisihexal®
and Zestril® as a test and reference, respectively. The study was came out on 28 healthy male Korean volunteers in 2x2
crossover design. An analytical method with LC-MS-MS was developed for the quantification of lisinopril and enalaprit (IS)
using SPE method. The condition was selective, sensitive and precise in human plasma, that was enough for the phar-
macokinetic study of lisinopril. The pharmacokinetic parameters such as AUC,, AUC,¢, Crax Tmax and t, were calculated
and ANOVA test was used for the statistical analysis of the parameters using log transformed AUC,, AUC;y¢ and Cpax. ti2
of test and reference drugs were calculated 11.4%5.1 and 16.1£9.9 hr, respectively. The 90% confidence intervals of AUC,
AUC;¢ and C,,, were log 0.9245~log 1.0603, log 0.9270~log 1.0601 and log 0.9548~log 1.1009, within the acceptable
range of log 0.8 to log 1.25 by KFDA bioequivalence criteria. Two medications of lisinopril were evaluated bioequivalent

and thus may be prescribed interchangeably.

Key words—Lisinopril, Enalapril, Bioequivalence, LC-MS-MS
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Figure 1-Muitiple reaction monitoring chromatogram of (A) blank human plasma, (B) plasma standard of lisinopril (2 ng/mL) with 50 uL
of internal standard (IS, enalapril 100 ng/mL), (C) plasma sample at 7 hr after oral administration of 20 mg lisinopril to volunteer A6 (cal-

culated concentration was 72.6 ng/mL).
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Table I-Precision and Accuracy of the LC-MS-MS Analysis for
Lisinopril in Human Plasma

Precision C.V. (%)

Concentration Accuracy
(ng/mL) Intra-day Inter-day (%, n=5)
(n=5) (n=5)

2 8.58 5.62 102.70

5 10.35 8.77 92.60

20 8.70 7.10 103.81

50 6.81 5.19 91.84

100 5.63 7.77 95.67

200 7.02 7.64 88.88

C.V. (Coefficient of variation) = 100 x S.D./mean
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Figure 2-Mean (n=28) plasma concentration-time profile of lisi-

nopril after oral administration of Zestril® (O) and Lisihexal® (@)
tablets at the dose of 20 mg of lisinopril. Vertical bar represents S.D..
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Table II-Pharmacokinetic Parameters of Lisinopril in Individual Healthy Volunteers
Zestril® Tablet Lisihexal® Tablet

Volunteer  AUC, AUCih  Coa Trax tin AUC,  AUCi  Cru T o tin
(ng-hr/mL) (ng-hr/mL) (ng/mL) (hr) (hr) (ng-hr/mL) (ng-hr/mL) (ng/mL) (hr) (hr)

Al 2291 2435 127.7 8 26.4 2009 2150 117.2 10 22.4
A2 1755 1837 108.4 6 24.1 1639 1756 94.6 8 23.2
A3 746 786 57.0 7 12.7 652 679 57.0 7 6.6
A4 625 648 479 6 9.7 695 723 46.4 8 123
AS 1983 2076 188.8 7 22.1 3082 3129 212.4 7 10.0
A6 1058 1085 72.6 7 11.0 1025 1054 63.8 7 11.1
A7 1364 1445 96.2 6 30.1 899 923 74.8 7 8.1
A8 1510 1547 126 7 17.1 1927 1957 140.8 7 9.8
A9 1670 1701 114.3 7 10.3 1437 1489 95.5 8 6.8
A10 1125 1243 73.0 6 447 1274 1360 82.4 8 26.1
All 1535 1674 107.3 7 39.6 1540 1594 111.7 7 20.5
Al2 1786 1863 135.5 7 253 1592 1625 1324 7 10.0
Al3 2302 2340 154.0 7 9.7 2241 2278 179.3 7 9.9
Al4 1632 1672 99.2 8 11.2 1820 1856 115.5 8 10.7
Bl 1902 2009 102.0 10 23.1 3274 3310 232.0 7 94
B2 1342 1393 93.2 7 12.2 1453 1477 118.4 6 9.5
B3 3172 3206 176.9 8 9.5 3328 3356 186.2 8 9.3
B4 3672 3693 229.6 7 8.5 3938 3963 261.1 8 8.7
BS 1804 1853 124.0 7 8.0 1811 1856 138.9 7 7.8
B6 1520 1564 96.8 7 11.2 1515 1550 96.2 8 11.1
B7 1442 1475 107.2 7 8.9 908 941 63.2 7 11.9
B8 1327 1357 88.2 7 11.1 1180 1213 82.9 7 114
. B9 1033 1065 137.3 7 12.7 1035 1281 136.3 7 11.9
B10 1443 1486 79.9 10 17.6 1394 1448 95.5 10 8.1
Bl11 1368 1404 953 7 10.9 1350 1385 89.4 6 10.7
B12 699 720 61.3 7 7.6 704 728 59.8 6 8.0
B13 925 943 68.1 7 5.5 883 915 71.3 7 6.4
B14 2217 2242 141.9 8 9.3 1625 1685 135.5 8 6.5
Mean 1616 1670 111.0 7.2 16.1 1651 1703 117.5 7.4 114
S.D. 682 687 413 1.0 9.9 845 842 54.5 1.0 5.1

Table III-Statistical Results of Bioequivalence Evaluation for

In-transformed AUC,, AUC,,; and C,,.

Classical (shortest) confidence interval (C.1.)

Antilogged point estimate Antilogged 90% C.1.

AUC, 0.9902 0.9245~1.0603
AUCqy¢ 0.9913 0.9270~1.0601
Conax 1.0256 0.9548~1.1609
g =
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