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Determination of Isoniazid in Blood and Urine Samples by
Reversed-Phase High Performance Liquid Chromatography
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Abstract For the purpose of more accurate and rapid analysis of isoniazid in body fluid samples a
reversed -phase high performance liquid chromatographic HPLC method was developed. Vanillin
being as a derivatizing reagent was added to the plasma and urine samples when they were pretreated.
Isoniazid and vanillin reacted to form isonicotinoyl hydrazone which was separated and detected. The
pretreatment method of sample the linear range the precision and the recovery of isoniazid were
investigated by using human’ s plasma and urine spiked with standard isoniazid. The linear range was
0.2mg L—12.0 mg L for plasma »=0.9996 for urine »=0.999 4 . The detection limit was
0.2 mg L. The intra-day and inter-day precisions of assay for isoniazid were 2.3% —2.6% and 3.8 %
—4.0% n=5 forplasma 1.3% —4.0% and 2.1% —3.9% n =35 for urine respectively. The
average recoveries of isoniazid were from 96.5% to 99.8% in plasma and from 96.3% to 99.4% in
urine. The HPLC method has been used to investigate the concentration of isoniazid in the volunteer’ s
plasma. The quantitative analysis of isoniazid in plasma was not interfered by impurities the
metabolites of isoniazid and the derivatizing reagent residue. This analytical method for isoniazid is
sensitive rapid and convenient. It is suitable for the analysis of toxics in forensic samples the
detection of drug concentration in clinical medicines and pharmacokinetic studies.
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INH
INH
INH
HPLC
INH 24 h
INH
1
1.1
LC-1
TGL-16G
INH
99.0%
16 g L
1.2 INH
INH 10.0 mg
10 mL 1.0 g L INH
5.0 mL 10 mL
500 mg L INH
1.3
3000 r minX
10 min -20 C
24 h
12 5.0 mL 3000
r minX 10 min -20 C
INH
INH —20
C
1.4
0.25 mL 1 mL
100 g L 50 ul 16 g L
40 pl 0.5 mL
40 C 20 min
10 000 r min X5 min 20 L

min

0.25 mL

5 000 r min X 10

1.5
YWG-Cig 4.6 mm i.d. X200
mm YWG-Cig 6 mmi.d. X25 mm
V 0.02 mol L KH,PO, :V CH;OH =61:39
500 mL 70%  HCIO,
0.2 mL 20% 0.4 mL
340 nm 1 mLL min 20 pL

2.1
6 0.25 mL
500 mg L INH 0.2
pL 0.8 pb 2.0 pLL 4.0 pLL 8.0 pLL  12.0 pL
100 g L S0l 16gL
40 pLL 0.5 mL
0.2mg L 0.8 mg L 2.0mg L 4.0mg L
8.0mg L 12.0 mg L INH
5
20 pL
Y X mg L

n=>5
Table 1 The regression equations linear ranges correlation
coefficients and the detectable limits of isoniazid
in plasma and urine »n =5

Linear . . Detectable
) L Correlation o
Sample range Regressmn equation - .. limit
coefficient
mg L mg L
Plasma 0.2-12.0 Y=2.93X10°X-9.30x10*  0.999 6 0.2
Urine 0.2-12.0 Y=3.54X10°X-1.17x10°  0.999 4 0.2

% X is the mass concentration of isoniazid mg L Y is peak area.

2.2
0.8mg L 4.0 mg L 8.0 mg L
12.0mg L 3
1d 5
5d SD
RSD
2 3 RSD 4.0%
2 n=>5
Table 2 The precision of determination of isoniazid
in plasma » =35
Intra-day Inter-day
p isoniazid o+ SD RSD o+ SD RSD
mg L mg L % mg L %
0.8 0.79+£0.02 2.6 0.79+£0.03 3.8
4.0 3.85£0.10 2.6 3.89+0.15 3.9

12.0 12.52£0.29 2.3 11.76£0.47 4.0
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Fig.2 Chromatogram of urine
1.isoniazid 8.74 mg L .
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3 n=35
Table 3 The precision of determination of isoniazid in urine » =35
Intra-day Inter-day
p isoniazid ptsSD RSD  p+SD  RSD
mg L mg L % mg L %
0.8 0.80+0.01 1.3 0.77£0.03 3.9
8.0 7.73£0.10 1.3 7.67+0.16 2.1
12.0 12.08+0.48 4.0 11.28%0.44 3.9
2.3
INH 0.8 mg L 4.0
mg L 80mgL 12.0mg L
13 1.5”
n=>5
4 5
4 n=>5
Table 4 The recovery of isoniazid in plasma » =35
Added Found Recovery RSD
mg L mg L % %
0.8 0.79£0.03 98.8+3.3 3.3
4.0 3.86+0.20 96.5+£3.9 4.0
8.0 7.98+0.32 99.8+3.5 3.6
12.0 11.76£0.52 98.0+£3.8 3.9
5 n=>5
Table 5 The recovery of isoniazid in urine » =35
Added Found Recovery RSD
mg L mg L % %
0.8 0.78+£0.03 97.5%£4.0 4.1
4.0 3.89+0.13 97.3+£3.2 3.3
8.0 7.70+£0.16 96.3+2.0 2.1
12.0 11.93+0.44 99.4+3.9 3.9
INH 96.3%
2.4 INH
1 2 “ 1.5
mV
st
20+
[ERS
10 - )
s
0‘ 1 L 1 1 | 1 L

Fig.1 Chromatogram of plasma
1.isoniazid 6.63 mg L .
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3.1
INH 9 10
O—C—NH—NH,
O—=C—H
40 C
+
e g
N Ol OCH;
O—=C—NH—N=C—H
+ H20
OCH;
N OH
40 C 20 min  1:1
INH-
INH
INH-
HPLC
3.2
DV 0.02 mol L KH,PO, :V CHCN =55:

45 @V 0.02 mol L KILPO,
30 @V 0.02 mol L KILPO,
40 @V 0.02 mol L KH,PO,
39 500 mL
0.4 mL 20%

)

1V CH;CN =70:
1V CH;OH =60:
1V CH;O0H =61:
0.2 mL 70% HCIO,
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Fig.3 The pharmacokinetic curve of isoniazid in blood
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