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HPLC Analysis of Piroxicam in the Rabbit Plasma and its Bioavailability after the
Transdermal Administration of Patches
Dae Hwan Shin, Seong Hyeok Park, Gyeongbok Lee, Chong Kil Lee and Youn Bok Chung'

CBITRC, College of Pharmacy, Chungbuk National University, Cheongju, Chungbuk 361-763, Korea.
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ABSTRACT - A rapid and sensitive reversed-phase high performance liquid chromatography (HPL.C) method was devel-
oped for the determination of piroxicam in the rabbit plasma. After a treatment of plasma sample by liquid-liquid extraction,
the drug was analyzed on an HPLC system with ultraviolet detection at 330 nm. HPLC was carried out using reversed-phase
isocratic elution with a C;3 column, a mobile phase of a mixture of acetonitril, doubly deionized water and acetic acid
(43.74:56.00:0.26 v/v%) at a flow rate of 1.1 mL/min. The chromatograms showed good resolution and sensitivity and no
interference of plasma. The calibration curve for the drug in plasma sample was linear over the concentration range of 0.01-
2.0 pg/mL. The intra- and inter-day assay accuracies of this method ranged from 86.82% to 108.33% of normal values and
the precision did not exceed 13% of relative standard deviation. The plasma concentration of piroxicam decreased to below
the quantifiable limit at 12 hr after the i.v. bolus administration to rabbits following dose of 0.375 mg/kg yielding a apparent
plasma half life of 1.38 hr. The transdermal route prolongs plasma levels of piroxicam. The bioavailability, calculated from
the dose-adjusted ratio of the AUC ;ansdermar t0 the AUC;,, was 7.44%. The plasma concentration of piroxicam was detected
by 48 hr after the transdermal administration of patch at a dose of 32 mg/kg. This method was suitable for cutaneous absorp-
tion studies of piroxicam in the rabbit after transdermal administration of different types of dosages of the drug.

Key words - Piroxicam, HPLC, Patch, Cutaneous absorption
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Figure 1-Typical HPLC chromatograms of piroxicam and internal
standard (L.S.) in the rabbit plasma samples. (A) Blank plasma, (B)
Plasma spiked with piroxicam (0.01 ug/mL) and IS (50 pg/mL,
20 pL), (C) Plasma sample after the transdermal administration of
piroxicam at a dose of 32 mg/kg. The plasma concentration of piroxi-
cam was determinated to be 0.202 pg/mL, (D) Plasma sample at hr
after the i.v. bolus administration of piroxicam at a dose of 0.375 mg/
kg. The plasma concentration of piroxicam was determinated to be
0.259 pg/mL.
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Figure 2—Calibration curve of piroxicam in the rabbit plasma. The
curve was linear over the concentration range of 0.01-2.0 pug/mL.
Each point represents the mean of 10 samples.
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Table I-Precision and accuracy for the determination of
piroxicam in the rabbit plasma (n=5)

Concentration Precision (C.V.%) Accuracy %
(ng/mL) Intra-day  Inter-day  Intra-day  Inter-day
0.01? 10.13 4.66 88.72 86.82
0.02 10.42 10.92 99.51 98.11
0.05 12.11 9.59 107.42 98.24
0.1 8.68 6.39 108.33 96.02
0.5 5.07 6.76 102.64 10591
1.0 9.50 4.01 102.42 100.83
2.0 9.09 3.09 100.41 99.42

a) LLOQ : Low limit of quantitation
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Figure 3—Plasma concentration-time profile of piroxicam. (A) i.v. bolus administration at a dose of 0.375 mg/kg in rabbits. Each point rep-
resents the Mean+S.E. of 3 rabbits. (B) Transdermal administration of patch at a dose of 32 mg/kg in rabbits. Each point represents the

MeantS.E. of 5 rabbits.
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Table II-Pharmacokinetic parameters of piroxicam after i.v.
bolus or transdermal (TD) administration at the dose of 0.375
mg/kg for i.v. and 32 mg/kg for TD in rabbits

Route Parameter Mean+£S.E.

iV ey (hr') 0507 +  0.0295
tizapp (Br) 1.38 + 0.0842
AUC  (ug - hr - mL™") 2.80 = 0.306

TD?  Cpax  (ug/mL) 845 + 121
tmax  (hT) 700 + 149
k,  (hr') 0.497 £ 0.0848
Keapp  (h17) 0.139 = 0.0224
tizapp (Br) 538 + 0.645
AUC; (ug - hr - mL™") 161 = 241
AUC (ug - hr - mL™) 178 =+ 228
ABA (%)” 744 +  0.950

v, (n=3), TD (n=5)

Y Absolute bioavailability (ABA) was calculated from the following
equation:

ABA (%) = [AUCy/ AUG,. |  [Dose,, / Doserp] * 100
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