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ABSTRACT - A rapid, selective and sensitive reversed-phase HPLC method for the determination of glipizide in human
serum was validated and applied to the pharmacokinetic study of glipizide. Glipizide and internal standard, tolbutamide,
were extracted from human serum by liquid-liquid extraction with benzene and analyzed on a Nova Pak C;g 60A column
with the mobile phase of acetonitrile-potassium dihydrogen phosphate (10 mM, pH 3.5) (4:6, v/v). Detection wavelength
of 275 nm and flow rate of 0.7 ml/min were fixed for the study. The assay robustness for the changes of mobile phase pH,
organic solvent content, and flow rate was confirmed by 3° factorial design using a fixed glipizide concentration (500 ng/
ml) with respect to its peak area and retention time. And also, the ruggedness of this method was investigated at three dif-
ferent laboratories using same quality control (QC) samples. This method showed linear response over the concentration
range of 10-1000 ng/ml with correlation coefficient greater than 0.999. The lower limit of quantitation using 0.5 ml of serum
was 10.0 ng/ml, which was sensitive enough for pharmacokinetic studies. The overall accuracy of the quality control sam-
ples ranged from 82.6 to 105.0% for glipizide with overall precision (% C.V.) being 1.13-13.20%. The percent recovery for
human serum was in the range of 85.2~93.5%. Stability studies showed that glipizide was stable during storage, or during
the assay procedure in human serum. The peak area and retention time of glipizide were not significantly affected by the
changes of mobile phase pH, organic solvent content, and flow rate under the conditions studied. This method showed good
ruggedness (within 15% C.V.) and was successfully used for the analysis of glipizide in human serum samples for the phar-
macokinetic studies at three different laboratories, demonstrating the suitability of the method.

Key words — Glipizide, Human serum, Validation, Pharmacokinetics, HPLC
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Figure 1-Chemical structures of glipizide and internal standard (IS,
tolbutamide).
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Table I-Factorial Design for 3-level-3-factor Investigated in the Robustness Test

. Levels
Factors Units Low (1) Medium (0) High (1)
A. Flow rate of the mobile phase ml/min 0.6 0.7 0.8
B. pH of the mobile phase - 3.0 35 4.0
C. Organic solvent content (%) in the mobile phase % 35 40 45
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Figure 2~-Chromatograms of (A) blank human serum, (B) blank human serum spiked with glipizide (100 ng/ml) and internal standard (IS,
tolbutamide 4 pg/ml) and (C) serum sample at 2 hr after oral administration of 5 mg glipizide tablet (The serum concentration of glipizide

correspond to 124.00 ng/ml). v =glipizide peak.
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Table XI-Precision and Accuracy for the Determination of Glipizide in Human Serum at Each Institute

Precision C.V.(%) Accuracy
Concentration Intra-day (n=5) Inter-day (=5) (%)
(ng/ml) Institutes
Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd
10 (LLOQ) 8.82 13.20 9.86 8.43 11.03 8.59 82.60 112.43 97.80
20 (low) 5.79 10.16 3.11 12.97 11.81 8.03 92.65 104.72 99.40
100 (medium) 1.49 3.69 5.31 11.90 9.14 5.87 104.03 102.29 104.92
500 (high) 1.13 9.35 3.09 3.03 6.54 4.54 105.03 108.72 101.31
C.V.(Coefficient of Variationy=100xS.D./mean.
Table IIX-Analysis of Variance for the Factorial Design of Robustness Test on the Basis of Its Peak Area
Factors Mean square (x107) F P
Flow rate 5.5 1.419 0.720
pH 423 1.677 0.314
Content of organic solvent 4.2 0.282 0.789
Flow rate x pH 12.6 1.156* 0.398
Flow rate x content of organic solvent 2.2 0.199* 0.932
Content of organic solvent x pH 235 2.166* 0.164
Flow rate x pH x content of organic solvent 10.9
*Error mean square based on flow rate, pH and content of organic solvent interactions, 8 d.f.
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Figure 3-Mean (+S.E.) serum concentration-time curves of glipizide
for each institute following oral administration of Digrin tablet (glip-

izide 5 mg). Key: @; 1st institute (n=8), O; 2nd institute (n=9), A
; 3rd institute (n=8).
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Table IV-Pharmacokinetic Parameter Values for Each Institute Obtained after Oral Administration of Digrin Tablet at the Glipizide

Dose of 5 mg*
Parameters 1st Institute (n=8) 2nd Institute (n=9) 3rd Institute (n=8) Total (n=25)
AUC; (ug - hr/ml) 2.3510.74 1.75+0.26 2.52+0.55 12.19+0.62
AUC o (pg + hr/ml) 2.33+0.80 1.86 £0.27 2.86+0.73 2.33+0.74
Crnax (pg/mi) 0.41+£0.14 0.42 £0.04 0.58 £0.08 0.47+£0.12
Tonax (h1) 3.44£0.82 2.67+1.12 2.44+0.94 2.84+1.03
ty2 (br) 3.13+0.97 2.50+0.28 3.10£0.73 2.90x0.74
#Mean+ S.D..

Coa(pg/mD)E  0.4740.12, Tpplhr)E 2.84+1.03, ty,(hr)S
2.9010.74°10t}. ol& E3) Bud 2 IR 5mgS 7
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