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Abstract : The bioequivalence of two pioglitazone tablets, Actos® tablet (Takeda Chemical Industries, reference
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drug) and Pioglitazone tablet (Boryung Company, test drug) was evaluated according to the guidelines of Korea
Food and Drug Administration. Twenty-eight healthy male Korean volunteers received each medicine
(pioglitazone dose of 30 mg) in a 2x2 crossover study with one week washout interval. After drug administration,
blood samples were collected at specific time intervals from 0-36 hours. The plasma concentrations of
pioglitazone were determined by high performance liquid chromatography-tandem mass spectrometry (LC-MS/
MS). The total chromatographic run time was 5 min and calibration curves were linear over the concentration
range of 5-2000 ng/mL for pioglitazone. The method was validated for selectivity, sensitivity, linearity, accuracy
and precision. The pharmacokinetic parameters were determined from the plasma concentration-time profiles

of both formulations. The primary calculated pharmacokinetic parameters were compared statistically to evaluate
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bioequivalence between the two preparations. The 90% confidence intervals of the AUC, ratio and the Ciy
ratio for Pioglitazone tablet and Actos® tablet were log0.9422~log1.1040 and 10og0.9200~log1.1556, respectively.

Based on the statistical considerations, we can conclude that the test drug, Pioglitazone tablet was bioequivalent

to the reference drug, Actos® tablet.
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Fig. 1. Chemical structures of (A) pioglitazone and (B)
glimepiride (internal standard).
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Fig. 2. MS/MS spectra of (A) pioglitazone and (B) glimepiride (internal standard).
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Fig. 3. Multiple reaction monitoring chromatograms of (A)
blank human plasma, (B) plasma standard of
pioglitazone (500 ng/mL) with 20 pL of LS.
(glimepiride, 50 pg/mL) and (C) plasma sample at
8 hr after oral administration of 30 mg pioglitazone
to volunteer B14 (calculated concentration was

183.09 ng/mL).
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Table 1. Precision and accuracy data for the LC-MS/MS
analysis of pioglitazone in human plasma (n=5)

Conc. Precision (C.V. %) Accuracy (%)

(ng/mL) Intra-Day Inter-Day Intra-Day Inter-Day
5 (LOQ¥*) 1.85 3.40 101.39 106.05
10 3.11 3.08 106.97 103.05
50 2.60 1.98 99.16 101.56
500 6.36 1.83 96.47 101.29
2000 1.30 1.58 98.51 101.25
*Limit of quantitation

con. {ng/md)
=

o 5 L] 15 20 25 30 35 &0
Time: (hr)

Fig. 4. Mean (£S.D., n=28) plasma concentration-time curves
of pioglitazone following oral administration of
Pioglitazone tablet (<) and Actos® tablet (@) at the
pioglitazone dose of 30 mg.
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ofol] gk Al ko] H A 27 1.68%°) AL, Conax
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Table 2. Bioavailability parameters in normal and logarithmic scales for each volunteer obtained after oral administration of
Actos® tablet (reference drug) and Pioglitazone tablet (test drug) at the pioglitazone of 30 mg

Actos® Tablet (reference drug) Pioglitazone Tablet (test drug)
Subjects AUC, log Conan log  Tua AUC, log Conan log  Tua
(ng-hr/mL) AUC, (ng/mL) Cmax  (hr) (ng-hr/mL) AUC, (ng/mL) Cuax  (hr)
Al 20074.80 4.30 1521.30 318  2.50 14290.40 4.16 970.67 299  1.00
A2 10440.26 4.02 1564.29 3.19  1.00 11483.63 4.06 1294.17 3.11 1.00
A3 14407.50 4.16 819.37 291 250 13560.21 4.13 690.12 2.84  4.00
A4 13898.06 4.14 1452.58 3.16  2.00 11075.77 4.04 910.36 296  2.50
AS 10680.57 4.03 1029.09 3.01 250 11773.44 4.07 1303.48 3.12 250
A6 7747.15 3.89 340.55 253 6.00 8089.35 3.91 319.27 2.50  4.00
A7 17025.18 4.23 1527.43 3.18  2.00 17421.47 4.24 1536.73 3.19  2.00
A8 14385.83 4.16 1539.03 3.19 250 14242.52 4.15 1178.87 3.07 4.00
A9 9948.83 4.00 916.62 296 250 15840.71 4.20 1404.30 315 1.50
A10 20779.76 432 1777.88 325  3.00 25155.83 4.40 1920.87 328 4.00
All 17564.60 4.24 1421.05 3.15  2.50 12488.41 4.10 1202.73 3.08 1.50
Al12 15420.57 4.19 1468.84 3.17  3.00 20453.51 431 1586.09 320  3.00
Al3 16753.73 422 1687.59 323 2.00 20021.83 4.30 1965.73 329  1.50
Al4 19331.07 4.29 1582.69 320  1.50 14097.10 4.15 1188.24 3.07 1.50
Bl 25258.76 4.40 1051.42 3.02  8.00 23710.62 437 1540.07 3.19  1.50
B2 21090.67 432 1965.29 329 250 23188.74 437 1770.03 325  3.00
B3 13756.06 4.14 1010.37 3.00 3.00 17621.28 4.25 1897.69 328 1.00
B4 14493.61 4.16 1845.73 327  3.00 16566.69 422 1815.82 326  3.00
BS 11988.86 4.08 1331.99 312 1.00 9387.39 3.97 519.23 272 4.00
B6 8875.61 3.95 823.98 292 4.00 13092.31 4.12 1601.59 320  3.00
B7 9023.23 3.96 963.04 298 1.50 10918.72 4.04 1702.14 323 1.50
B8 15190.21 4.18 911.90 296  4.00 14194.55 4.15 1193.54 3.08  4.00
B9 29249.61 4.47 1953.97 329  3.00 27277.59 4.44 1807.86 326  2.00
B10 30432.64 4.48 2095.76 332 250 25683.14 4.41 2409.66 338 250
Bl11 18626.76 4.27 1998.68 330  4.00 14306.08 4.16 1999.12 330  1.00
BI2 10991.09 4.04 890.83 295  3.00 15196.53 4.18 1533.75 3.19  2.00
BI3 14453.47 4.16 1027.29 3.01  3.00 20440.30 431 1148.57 3.06 4.00
Bl4 7396.05 3.87 603.49 2.78  4.00 5073.52 3.71 481.76 2.68 2.50
Mean 15688.73 4.17 1325.79 3.09 293 15951.84 4.18 1389.02 3.10  2.46
(S.D.) 5941.42 0.16 461.87 0.18 143 5556.88 0.16 505.05 0.21 1.10
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Table 3. Statistical results of bioequivalence evaluation
between two pioglitazone tablets

Parameter (=0.05)
Statistical Parameter

AUC‘ Cmax
Difference 1.68% 4.77%
Power (1-B) >0.9 0.744
F value” 0.207 0.347
Test/Reference 1019 1031

point estimation
Confidence interval (8)® 0.9422~1.1040 0.9200~1.1556

The AUC, and C,,, values were calculated on the basis of loga-
rithmically transformed data.
90=0.05, F(1,26)=4.225 0=0.05
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