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ABSTRACT-The purpose of the present study was designed to evaluate the bioequivalence of two oxiracetam tablets, Neu-
romed tablet (Korea Drug Co., reference drug) and Neuracetam tablet (Sam Jin Pharmaceutical Co., test drug), according
to the guidelines of Korea Food and Drug Administration (KFDA). Release of oxiracetam from the tablet in vitro was tested
using KP VIII Apparatus II method with various dissolution media (pH 1.2, 4.0, 6.8 buffer solution and water). Twenty-
four healthy volunteers, 23.7 + 2.4 year in age and 68.9 £ 6.2 kg in body weight, were divided into two groups and a ran-
domized 2 X 2 cross-over study was performed. After oral administration of a tablet containing 800 mg of oxiracetam, blood
samples were taken at predetermined time intervals and concentrations of oxiracetam in plasma were determined using
HPLC-MS-MS. The dissolution profiles of two formulations were very similar at all dissolution media. In addition, phar-
macokinetic parameters such as AUC,, Cr,, and Ty, were calculated and ANQVA test was utilized for the statistical anal-
ysis of the parameters using logarithmically transformed AUC, and C,,,, untransformed Ty The results showed that the
differences between two formulations based on the reference drug were 0.42%, 0.45% and —12.58% for AUC,, Cp,x and
Tmax, tespectively. There were no sequence effects between two formulations in these parameters. The 90% confidence inter-
vals for the log transformed data were within the acceptance range of log 0.8 to log 1.25 (e.g., 10g0.94 ~ log1.06 and log
0.90 ~ log1.07 for AUC, and C,.x, respectively), indicating that Neuracetam tablet is bioequivalent to Neuromed tablet. The
major pharmacokinetic parameters, AUC, and C,,.,, met the criteria set by KFDA for bioequivalence indicating that Neu-

racetam tablet is bioequivalent to Neuromed tablet.
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Figure 1-Product jon mass spectra of (A) oxiracetam and (B) piracetam (internal standard) with each protonated moleculae [M+H]* as pre-

cursor ion.
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Figure 2-Dissolution profiles of oxiracetam from Neuracetam tablet (@) and Neuromed tablet (O) in various dissolution media (pH 1.2,

4.0, 6.8 buffer solutions and water, n=12, meantS.D.).
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Figure 3—Multiple reaction monitoring chromatogram of (A) blank human plasma, (B) plasma spiked with oxiracetam (20 [1g/m/) and in-
ternal standard (20 pg/m/) and (C) plasma from a volunteer 2 hr after an oral administration of 800 mg oxiracetam.
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Table I-Precision and Accuracy of HPLC/MS/MS Analysis for 35
Oxiracetam in Human Plasma 3
L. = 30
Concentration Precision C.V. (%) Accuracy 3’
(ng/mi) Intra-day (n=5)  Inter-day (5 days) (%, n=5) g 2
0.2 332 3.89 109.9 kd
Q 20 -
4.52 1.79 90.8 K=
5 2.06 5.48 97.5 ‘g’ 15 4
20 3.61 8.91 94.3 ;
. N 10
50 7.15 2.80 925 £ °
C.V. (Coefficient of Variation) = (S.D./mean) x 100 S s
3
o}

of ohell thzekat Aldoke Foste A 83 & GBS
EAZE FHe2RE e FEELER HalnEl(AUC,

Coax B TS Table I VERAITE tlz2k] “+Zu|=  Figure 4-Mean plasma concentration-time curves of oxiracetam
o] 3 « o . following oral administration of Neuromed (O) and Neuracetam
G AUC: (ug - ho/ml)y= 148.15+49.15, AR 57 (@) tablets at the dose of 800 mg of oxiracetam (meantS.E.,

SAEA S 14877456792 thzoke] tigh Hax] 7} n=24).

Time (hr)

Table II—BioavaiIability Parameters in Normal and Logarithmic Scales for Each Volunteer Obtained after Oral Administration of
Neuromed and Neuracetam Tablets at the Dose of Oxiracetam 800 mg

Neuromed Tablet Neuracetam Tablet
Volunteer AUC, In Crnax In Thnax AUC, In Crax In Tonax
(pg ~h/m))  AUC,  (ug/m) Crnax (hr) (pg - h/ml)  AUC,  (ug/m)) Crnax (hr)
Al 99.329 4.598 24.3 3.190 0.75 91.576 4,517 179 2.885 0.75
A2 150.249 5.012 23.1 3.140 2.00 140.935 4,948 21.7 3.077 2.00
A3 142.987 4,963 26.3 3.270 2.00 125.717 4.834 229 3.131 1.50
A4 131.176 4.877 23.8 3.170 1.00 96.140 4.566 19.3 2.960 1.00
A5 162.038 5.088 35.7 3.575 1.00 167.425 5.121 324 3478 2.00
A6 114.983 4745 20.8 3.035 1.00 97.225 4.577 16.8 2.821 1.00
A7 157.301 5.058 20.0 3.367 1.50 120.294 4.790 23.9 3.174 0.75
A8 182.416 5.206 38.6 3.653 1.50 255.630 5.544 50.0 3912 1.50
A9 98.149 4.586 21.0 3.045 1.00 117.935 4.770 26.7 3285  1.50
Al0 177.861 5.181 24.8 3.211 2.00 177.091 5.177 43.2 3.766 1.00
All 217.363 5.382 453 3.813 1.00 248.250 5.514 49.1 3.894 1.50
Al2 211.902 5.356 51.2 3.936 1.50 251.566 5.528 53.3 3.976 0.75
B1 96.475 4.569 227 3.122 1.00 121.157 4.797 28.8 3.360 1.50
B2 53.687 3.983 9.0 2.199 1.00 60.275 4.099 10.8 2.380 1.00
B3 103.488 4.639 20.6 3.025 2.00 96.264 4.567 18.5 2918 2.00
B4 111.094 4710 239 3.174 1.00 112.211 4,720 19.9 2.991 2.00
B5 80.713 4.391 17.8 2.879 1.50 105.854 4.662 20.3 3.01 1.00
B6 92.546 4.528 17.9 2.885 1.50 93.038 4.533 16.3 2.791 1.50
B7 212.036 5.357 30.7 3424 4.00 246421 5.507 444 3.793 1.50
B8 174.425 5.161 33.4 3.509 2.00 148.392 5.000 22.5 3.114 0.75
B9 212.186 5.357 34.7 3.547 1.00 187.463 5.234 40.9 3.711 1.00
B10 166.218 5.113 342 3.532 1.50 174.255 5.161 346 3.544 1.50
Bl1 212.186 5.357 447 3.800 1.50 173.512 5.156 36.0 3.584 0.75
BI2 194.735 5.272 373 3.619 2.00 161.823 5.087 23.6 3.161 2.00
Mean 148.15 4.94 28.78 3.30 1.51 148.77 493 28.91 3.28 1.32
(S.b) 49.15 0.37 10.03 0.38 0.68 56.79 0.38 12.21 0.42 0.46
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Table III-Statistical Resuilts of Bioequivalence Test between Two Oxiracetam Tablets*

Parameters
AUC, Cinax Tinax
Difference 0.42% 0.45% —12.58%
F(1,22) 0.678 0.982 1.234
Test/Reference point estimate 0.996 0.983 0.888
Detectable difference (A) 11.283 16.413 33.639

Confidence interval () 10g0.94 < 5 < logl.06

10g0.90 < & < log1.07 10g0.75 < & < logl.05

*The values were calculated on the basis of In-transformed data. 0=0.05.
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