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ABSTRACT - A rapid, selective and sensitive reversed-phase HPLC method for the determination of etodolac in human
serum was developed, validated, and applied to the pharmacokinetic study of etodolac. Etodolac and internal standard, ibu-
profen were extracted from human serum by liquid-liquid extraction with hexane/isopropanol (95:5, v/v) and analyzed on
a Luna C18(2) column with the mobile phase of 1% aqueous acetic acid-acetonitrile (4:6, v/v). Detection wavelength of 227
nm and flow rate of 1.0 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 etodolac concentration (1 pg/mL) with
respect to its peak area and retention time. And also, the ruggedness of this method was investigated at three different lab-
oratories using same quality control (QC) samples. This method showed linear response over the concentration range of
0.05-40 pg/mL with correlation coefficients greater than 0.999. The lower limit of quantification using 0.5 mL of serum was
0.05 pg/mL, which was sensitive enough for pharmacokinetic studies. The overall accuracy of the quality control samples
ranged from 92.00 to 110.00% for etodolac with overall precision (% C.V.) being 1.08-10.11%. The percent recovery for
human serum was in the range of 76.73-115.30%. Stability studies showed that etodolac was stable during storage, or during
the assay procedure in human serum. The peak area and retention time of etodolac 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 etodolac in human serum samples for the phar-
macokinetic studies of orally administered Lodin XL tablet (400 mg as etodolac) at three different laboratories, dem-
onstrating the suitability of the method.

Key words — Etodolac, Human serum, Validation, Pharmacokinetics, HPLC
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CH,CH3 CH,CH;

Etodolac

Tbuprofen

Figure 1-Chemical structures of etodolac and internal standard (IS,
ibuprofen).
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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 0.9 1.0 1.1
B. pH of the mobile phase 32 34 3.6
C. Organic solvent content (%) in the mobile phase 55 60 75
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Figure 2—Chromatograms of (A) blank human serum, (B) blank human serum spiked with etodolac (1 pg/mL) and internal standard (IS, ibu-
profen 5 pg/mL) and (C) serum sample at 1 hr after oral administration of 400 mg etodolac tablet (The serum concentration of etodolac cor-

respond to 1.12 pg/mL). « =etodolac peak.
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Table II-Precision and Accuracy for the Determination of Etodolac in Human Serum at Each Institute
Precision C.V.(%)
Accuracy(%)
Concentration Intra-day (n=5) Inter-day (n=5)
(ng/mL) Institutes
Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd
0.05 (LLOQ) 6.22 5.16 9.46 8.59 3.09 4.71 110.00 100.00 118.00
0.1 (low) 9.26 6.28 4.36 4.07 5.90 10.11 110.00 92.00 100.00
1 (medium) 3.77 3.56 5.42 3.45 3.07 4.12 103.00 96.00 95.00
10 (high) 478 2.50 6.27 1.59 1.19 2.73 102.20 96.40 93.20

C.V.(Coefficient of Variationy=100xS.D./mean.

Table 1II-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 19.7 0.417 0.673
pH 422 0.889 0.448
Content of organic solvent 82.8 1.744 0.235
Flow rate x pH 1.0 0.022* 0.999
Flow rate x content of organic solvent 38.8 0.818* 0.548
Content of organic solvent x pH 43.8 0.923* 0.496
Flow rate x pH x content of organic solvent 475

*Error mean square based on flow rate, pH and content of organic solvent interactions, 8 d.f..
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Table IV-Pharmacokinetic Parameter Values for Each Institute Obtained after Oral Administration of Lodin XL Tablet at the

Etodolac Dose of 400 mg* .
Parameters 1st Institute(n=8) 2nd Institute(n=8) 3rd Institute(n=8) Total(n=2zl)~

AUC(pg - hr/mL) 109.83 £21.39 15823 £24.22 114.58 £32.61 127.55£33.71
AUC o (ug * hr/mL) 137.39+25.93 166.31 +25.70 121.39+37.36 141.69 + 34.51
Crnax (Hg/mL) 13.49£8.35 10.46 +1.27 8.10+£0.99 10.68 +5.21
Tonax (hr) 4.63+£0.52 4.25+0.71 450+3.12 446+1.79
tip (hr) 9.78 £6.08 791 +1.26 8.12£2.59 8.60 £3.81

*Mean+S.D.
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