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Determination of Hydrochlorothiazide in Human Plasma by HPLC and Applicability

to Oral Bioavailability in Korean Healthy Male Volunteers
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Abstract — A simple and sensitive high-performance liquid chromatographic method for quantitation of hydrochlorothi-
azide in human plasma was developed and bicavailability parameters of hydrochlorothiazide were assessed in Korean healthy
male volunteers. Caffeine was used as an internal standard. Hydrochlorothiazide and internal standard in plasma sample
were extracted using fert-butylmethylether (TBME). A centrifuged upper layer was then evaporated and reconstituted with
mobile phase of acetonitrile-25 mM phosphate buffer (20/80, pH 2.5). The reconstituted samples were injected into a Luna
C18 column (250x 4.6 mm, 5 pm) at a flow-rate of 1.0 ml/min. The wavelength was set at 230 nm and no endogenous sub-
stances were found to interfere, A linear relationship for hydrochlorothiazide was found in the range of 10~300 ng/m/. The
lower limit of quantitation (LLOQ) was 10 ng/m/ with acceptable precision and accuracy. Assayed in plasma, the intra- and
inter-day validation for all coefficients of variation (R.S.D.%) were found less than 15%. Main pharmacokinetic parameters
of 50 mg of hydrochlorothmmde were revealed as follows : AUC, 1761.9+509.0 nghr/m/, C . 296.5+95.5 ng/ml, T,

1.94+0.85 hr, K 0.12+0.04 hr! and ty 6.81x2.92 hr. C, and T,,,, were in accordance with the values (270~350 ng/m/
and 1.9~2.7hr) of Caucasian.
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Fig. 1 - HPLC chromatograms of A) a blank human plasma sample, B) a blank human plasma sample spiked with hydrochlorothiazide (100 ng/
m/) and an’'internal standard (caffeine, 50 ug/ml) and C) a volunteer's plasma sample at 2 hr after oral administration of 50 mg

hydrochlorothiazide tablet.
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Fig. 2 - Calibration curve of hydrochlorothiazide in human plasma.
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Table I - Precision and accuracy of HPLC/UV analysis for hydro-
chlorothiazide in human plasma

Concentration Precision (C.V) Accuracy
(ng/ml) Intra-Day (n=5) Inter-Day (n=5) (@=5)
10 14.93 11.90 89.18
50 8.90 4.84 90.84
100 9.78 2.92 93.51
200 7.78 3.58 98.23
300 5.00 3.41 99.23

C.V. (Coefficient of Variation)=(S.D./Mean) X 100
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Table II - Recovery and stability of HPLC/UV analysis for hydrochlorothiazide in human plasma

Low (30 ng/ml)

High (300 ng/mi)

Measured conc. (ng/ml) % nominal Measured conc. (ng/mf) % nominal
1 29.3650 97.8834 295.3352 98.4451
2 29.4963 98.3209 298.3938 99.4646
Freeze and 3 29.8439 99.4796 299.5899 99.8633
thaw  stability Mean 29.5684 985613 297.7730 99.2577
S.D. 0.2475 2.1942
CV %) 0.8369 0.7369
Measured conc. (ng/mi) % nominal Measured conc. (ng/mi) % nominal
1 29.7967 99.3224 269.0976 89.6992
2 27.2800 90.9333 266.5215 88.8405
Short-.t.erm 3 29.8011 99.3371 291.2293 97.0764
stability Mean 28.9593 96.5309 275.6161 91.8720
S.D. 1.4543 13.5826
CV %) 5.0219 4.9281
Measured conc. (ng/m/) % mnominal Measured conc. (ng/mi) % nominal
1 29.4577 98.1923 282.4569 94.1523
2 29.6878 98.9593 270.5722 90.1907
Long—.t‘erm 3 21.6833 72.2777 261.0431 87.0144
stability Mean 26.9429 89.8008 271.3574 90.4525
S.D. 4,5564 10.7285
CV (%) 16.9114 3.9536
Measured conc. (ng/mif) % nominal Measured conc. (ng/m/) % nominal
1 24.1721 80.5736 265.3145 88.4382
2 27.0810 90.2701 284.4164 94.8055
Stock s’o.lution 3 279171 93.0572 278.5831 92.8610
stability Mean 26.3901 87.9670 276.1047 92.0349
S.D. 1.9658 9.7892
CV %) 7.4490 3.5455
Measured conc. (ng/mi) % mnominal Measured conc. (ng/m/) % nominal
1 29.0704 96.9013 294.2535 98.0845
2 29.9237 99.7456 299.9620 99.9873
Autosa;ppler 3 29.9069 99.6896 299.1544 99.7181
stability Mean 29.6336 98.7788 297.7899 99.2633
S.D. 0.4879 3.0891
CV (%) 1.6464 1.0374
30 ng/m/ 150 ng/m/ 300 ng/m/
Recovery
78.16% 70.19% 57.43%
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Fig. 3 —Mean plasma concentration-time curve of hydrochloro-
thiazide after a single oral administration of "Dichrozide"
tablets at the dose of 50 mg of hydrochlorothiazide. Each
value represents the Mean=+S.D. of 24 volunteers.

Table III - Individual pharmacokinetic parameters of Dichrozide
tablet (50 mg hydrochlorothiazide) in 24 Korean volunteers

Parameters

Subject AUC, Coonx T Kﬂ tr
(ng - hr/ml)  (gm) (o () (o)
1 2107.2 365.2 2.0 0.08 8.80
2 1954.2 3135 2.0 0.08 8.91
3 1940.6 3384 2.0 0.09 7.80
4 21744 355.9 1.5 0.08 8.79
5 1588.9 370.2 1.5 0.08 8.28
6 11415 2372 15 0.15 4.73
7 1124.1 159.5 3.0 0.15 452
8 1588.8 2504 15 0.16 4.28
9 2510.2 4935 15 0.16 4.31
10 2120.7 369.7 4.0 0.07  10.29
11 1778.4 345.1 1.0 0.06 1147
12 1990.8 2499 3.0 006 1211
13 1423.0 180.1 15 0.14 5.14
14 1930.5 2184 4.0 0.15 4.70
15 2284.6 362.1 15 0.07 9.81
16 2829.9 452.8 1.0 0.16 4.20
17 1078.7 1215 3.0 0.14 5.03
18 1693.1 293.8 2.0 0.15 4.62
19 1738.0 2373 20 0.15 4.64
20 1913.6 374.1 15 0.15 4.62
21 2176.0 3934 15 0.05 13.04
22 596.9 180.9 1.0 0.14 4.86
23 1329.7 2124 15 0.15 4.72
24 1272.1 244.1 15 0.18 3.82
Mean 1761.9 296.5 194 012 6.81
S.D. 509.0 95.5 085  0.04 2.92
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