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Bioequivalence of Zyren 0.25 mg Tablet to Xanax 0.25 mg Tablet (Alprazolam 0.25 mg)

Bok-Hee Kim, Seong-Sill Jeon!, Wang-Seop Shim®> and Young-Hee Shin'

College of Pharmacy, Kyungsung University, Busan 608-736, Korea
"Wallece Memorial Baptist Hospital, Busan 609-728, Korea
| CKorea Co., Ltd., Seoul 150-102, Korea
(Received May 24, 2009 + Revised June 3, 2009 + Accepted June 8, 2009)

ABSTRACT - The purpose of the present study was to evaluate the bioequivalence of two alprazolam tablets, Xanax
0.25 mg (Pharmacia Korea Pharm. Co., Ltd.) and Zyren 0.25 mg (Kwang Dong Pharm. Co., Ltd.), according to the guide-
lines of Korea Food and Drug Administration (KFDA). The alprazolam release from two alprazolam tablets in vitro was
tested using KP VIII Apparatus Il method with various dissolution media (pH 1.2, 4.0, 6.8 buffer solutions and water). The
dissolution profiles of two alprazolam tablets were very similar at all dissolution media. Twenty four healthy male volunteers
were divided into two groups with a randomized 2x2 cross-over study. After four tablets (1 mg alprazolam) were orally
administrated, blood was taken and the concentrations of alprazolam in serum were determined using LC/MS/MS. The phar-
macokinetic parameters such as AUC,; Caxand T,a were determined. Our results showed that the differences in AUC, Ciax
and T ., between two alprazolam tablets based on the Xanax were -11.65%, -4.44% and -39.31%, respectively. There were
no sequence effects between two tablets in these parameter. The 90% confidence intervals using logarithmically transformed

data were within the acceptance range of 10og(0.8) to log(1.25)(e.g.,

10g(0.8386)~10g(0.9453) and log(0.8596)~log(1.1040)

for AUC, and C,y,,., respectively). Thus, Zyren 0.25 mg tablet was bioequivalent to Xanax 0.25 mg tablet.

Key words — Alprazolam, Zyren, Xanax, Bioequivalence, LC/MS/MS
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Figure 1-Dissolution profiles of alprazolam from Xanax 0.25 mg

tablet (@) and Zyren 0.25 mg tablet (O) in pH 4.0 solution. Each
value represents the meantS.D. (n=12).
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Figure 2—Chromatograms of (a) plasma spiked with internal standard (I.S., reserpine), (b) plasma spiked with alprazolam and reserpine (5 ng/
mL) (c) serum sample at 0.75 hr after oral administration of 1 mg alprazolam.

Table I-Precision and accuracy of the LC/MS/MS method for determining alprazolam concentration in human serum

Alprazolam concentration
(ng/mL)

Precision C.V.(%)

Accuracy (%)
Mean+S.D.

Intra-day(n=5)

Inter-day(n=5) Intra-day(n=5) Inter-day(n=5)

13.34
3.25
4.11
4.87
5.53
6.46
7.68

9.21
6.98
6.11
10.50
4.95
6.09
7.12

99.34+13.46
95.28+3.15
99.24+4.06
89.40+4.38
100.18+5.77
96.06£6.13
100.50+7.59

113.87+£10.71
102.00£7.10
100.91+6.26
87.54+9.03
108.84+5.56
102.15£6.04
100.28+7.04
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Table II-Bioavailability parameters values in normal and logarithmic scales for each volunteer obtained after oral administration

of Xanax and Zyren tablet at the alprazolam dose of 1 mg

Xanax tablet Zyren tablet

Volunteer AUC, In Cnax In Tinax AUC, In Conax In Thuax
(ng-hr/mL) AUC, (ng/mL) Cinax (hr) (ng - hr/mL) AUC (ng/mL) Cinax (hr)

A-1 95.674 4.56 6.12 1.81 0.75 74.891 4.32 5.42 1.69 0.75
A-2 110.135 4.70 6.75 191 1.00 103.786 4.64 6.62 1.89 0.50
A-3 76.292 433 6.72 191 0.75 67.021 421 3.68 1.30 4.00
A-4 191.656 5.26 14.50 2.67 0.75 128.092 4.85 13.60 2.61 0.50
A-5 271.198 5.60 14.30 2.66 0.75 252.890 5.53 16.60 2.81 0.75
A-6 105.993 4.66 11.50 244 0.75 101.576 4.62 14.30 2.66 0.75
A-7 80.569 4.39 9.98 2.30 0.75 59.035 4.08 8.74 2.17 0.50
A-8 107.641 4.68 7.96 2.07 0.75 83.745 4.43 9.71 2.27 0.50
A-9 87.764 4.47 7.43 2.01 0.75 90.732 4.51 9.90 2.29 0.75
A-10 65.342 4.18 8.13 2.10 0.75 55.634 4.02 7.60 2.03 0.50
A-11 77.908 436 7.21 1.98 0.50 86.884 4.46 10.20 232 0.50
A-12 69.395 4.24 6.74 1.91 0.75 74.634 431 6.01 1.79 2.00
B-1 131.609 4.88 13.90 2.63 0.50 120.148 4.79 11.50 2.44 0.75
B-2 128.818 4.86 18.20 2.90 0.25 95.734 4.56 10.80 2.38 0.75
B-3 130.196 4.87 6.97 1.94 0.75 130.863 4.87 11.00 2.40 0.50
B-4 112.732 4.73 10.40 234 0.75 104.537 4.65 16.50 2.80 0.50
B-5 266.218 5.58 10.50 2.35 10.00 154.879 5.04 14.00 2.64 1.00
B-6 255.490 5.54 31.60 345 0.75 273.375 5.61 17.90 2.88 1.00
B-7 131.696 4.88 16.40 2.80 0.50 121.054 4.80 10.90 2.39 0.50
B-8 134.953 4.90 8.32 2.12 0.50 113.764 4.73 7.94 2.07 0.75
B-9 176.548 5.17 13.70 2.62 0.50 187.000 5.23 21.70 3.08 0.75
B-10 239.968 5.48 19.20 2.95 10.00 189.984 5.25 8.38 2.13 2.00
B-11 54.981 4.01 3.77 1.33 2.00 50.640 3.92 443 1.49 1.00
B-12 86.161 4.46 9.59 2.26 0.75 96.656 4.57 10.60 2.36 0.50
Mean 132.87 4.78 11.25 2.31 1.51 117.40 4.67 10.75 2.29 0.92
(S.D.) 66.04 0.46 5.94 0.46 2.63 57.73 0.44 4.46 0.44 0.78
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Figure 3—Serum concentration-time curves of alprazolam following
oral administration of Xanax tablet (@) and Zyren tablet (O) at the
alprazolam dose of 1mg. Each value represents the mean+S.D.
(n=24).
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Table I11-Statistical results of bioequivalence test between two
alprazolam tablets

Parameters

AUC, Conax
Difference -11.646% -4.395%
F(1.22) 3.780 3.405
Test/Reference 0.89 0.976
point estimate
Confidence log 0.8386<5<log log 0.8596<5<log
interval 0.9453 1.1104
(0=0.05) : :

The AUC, and C,,. values were calculated on the basis of In-
transformed data.
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