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Determination of Ethambutol in Human Plasma by a Validated HPLC
Method and Its Application to Single-dose Pharmacokinetics

Hye-Sun Gwak, Kyung-Ho Park*, Jun-Shik Choi**, Gin-A Song,
Min-Kyung Sung, Jung-Ok Jang and Hwa-Jeong Lee'

College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea
*Department of Pharmacy Administration, Seoul National University Hospital, Seoul 100-744, Korea
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ABSTRACT - An HPLC method was employed for the determination of ethambutol in human plasma. After addition of
internal standard (IS, octylamine, 2 pg/mL) and alkalinization of the plasma with 5 M sodium hydroxide, the drug and IS
were extracted into the mixture of chloroform and diethyl ether (40:60, v/v). Following a 15-min vortex-mixing and a 10-
min centrifugation, the organic phase was spiked with 100 uL of phenylethylisocyanate (2000 pg/mL) for chemical deriva-
tization, mixed for 5 min and evaporated to dryness under a stream of nitrogen. The residue was reconstituted with 100 pL
of mobile phase and 20 uL was injected into C18 column with a mobile phase consisting of methanol:water (70:30, v/v).
The samples were detected utilizing an ultraviolet detector at 200 nm. The method was specific and validated with a limit
of 0.15 ug/mL. Intra- and inter-day precision and accuracy were acceptable for all quality control samples including the
lower limit of quantification. The applicability of this method was demonstrated by analysis of human plasma after oral
administration of a single 1200-mg dose to 20 healthy subjects. From the plasma ethambutol concentration vs. time curves,
the mean AUC was 9.61 £ 1.64 pg - h/mL and Cmax of 2.68 pg/mL reached 2.73 hr after administration. The mean bio-
logical half-life of ethambutol was 3.46 + 1.21 hr. Based on the results, this simple and validated assay could readily be used
in any pharmacokinetic studies using humans.

Key words — Ethambutol, HPLC, Validation, Pharmacokinetics
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Figure 1-Chromatograms of (1) blank human plasma, (2) human
plasma spiked with ethambutol dihydrochloride (0.5 ug/mL) and in-
ternal standard (IS, octylamine 2 pg/ mL), (3) human plasma ob-
tained from a volunteer at 1.5 hr after oral administration of 1200 mg
ethambutol dihydrochloride tablet (A: ethambutol, B: IS).
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Table 1-Precision and Accuracy for the Determination of
Ethambutol in Human Plasma

Concentration Precision C.V. (%)

Accuracy

(pg/mL) Intra-day (n=5) Inter-day (n=>5) (%)
0.15 7.8 7.2 100.5
0.74 9.8 5.2 107.0
3.68 5.0 4.0 98.8
7.37 5.4 4.8 95.8

C.V. (%) = S.D./mean x 100
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Figure 2-Mean plasma concentration-time curve of ethambutol fol-
lowing oral administration of Myaimbutol® three tablets at the dose
of 1200 mg of ethambutol .dihydrochloride.
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