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Abstract Objective: To establish an HPLC analysis method for the determination of diazepam, nordiazepam and
oxazepam in hair samples. Methods: The determination of drug content and related substances was performed by
high performance liquid chromatography ( HPLC). Ulirasonic method combined with liquid — liquid extraction
method was used as the pretreatment method. The chromatographic column was Athena C;; — WP column
(250 mm x4.6 mm, 5 wm) ; the mobile phase was the mixture of methanol; 0. 02 mol + L' sodium dihydrogen
phosphate (adjusted to pH 3. 4 with phosphoric acid) : acetonitrile (30:43:27, v/v/v) in an isometric elution;
the column temperature was 50 °C ; the flow rate was 0. 7 mL + min "' ; the running time was 30 min; the injection
volume was 20 L. The detection wavelength was 254 nm. The internal standard was clonazepam. Results: The

linearity of all the analytes were good in the concentration range of 0. 1 to 25 ng + mg ™' (r >0.995). The limit of
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quantitative was 0. 1 ng + mg ™" and the limit of detection was 0. 05 ng + mg ™"

The intra — batch accuracies were

88.2%-103.9% (n =6) and the inter — batch accuracies were 88. 5% — 106. 2% with imprecisions <9. 19%.

The recoveries were stable for three anlytes, which met the requirement of methodology. The present method was

applied to the authetic hair samples, in which the concentrations of diazepam, norazepam and oxazepam were

(0.307 £0.016) ng - mg™', (0.244 +0.012) ng - mg ' and (0.478 +0.053) ng - mg™'

Besides 5 Cnurazepam/c

diazepam

respectively.

was 0. 795, which was in consistent with the literature reported. Conclusion: The es-

tablished HPLC method is fast and easy to operate, with good reproducibility, applicability, and reliability.

Keywords : diazepam; nordiazepam; oxazepam; hair analysis; HPLC; liquid - liquid extraction
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Fig.1 Typical chromatograms of drug — free hair sample(A) and drug — free hair spiked with 0. 1 ng - mg ~! reference substance(B)
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Tab.1 Standard equation and linear rang of three benzodiazepine in hair
Vx| b il 2% 2 eyl
(analyte) ( calibration curve) ' (linearity range)/ (ng - mg~")
Hb P 2 ( diazepam ) Y=0.2877X+0.0113 0.999 7 0.1~25
= H P 2 (nordiazepam ) Y=0.278 5X +0.027 4 0.999 5 0.1~25
A VLT 2 (oxazepam ) Y =0.254X +0.065 9 0.998 3 0.1~25
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2.5.5 fERAEESREE BUR A AR E SR IS
UECER S
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50 wL,pH 9.2 #i b Z¢ vh i 10 mL, 7 (600 W,
40 kHz) 1 h,BUH G INA Z R 215 10 mL, % i 4
$£ 1 min, 3112 500 r + min "' B0 3 min 5, BUA L
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Tab.2 Accuracy and precision of three benzodiazepine in hair

AL (n=6) (intra - batch)

L8] (n =24) (inter — batch)

BB
iy Cconcentration I IE M sl Sl W
(analyte) spiked )/ (concentration (accuracy) / (precision) (concentration (accuracy)/  (precision)
(ng-mg™)  found)/(ng - mg") % RSD/% found)/(ng + mg ") % RSD/%
P (diazepam) 0.15 0.16 103.9 8.2 0.16 106. 2 7.8
2 1. 87 93.6 1.8 1.91 95.4 4.9
20 19.42 97.1 1.8 19. 81 9.1 3.2
2= HPE P (nordiazepam ) 0.15 0.15 102. 8 3.0 0.16 105. 8 6.4
2 1.76 88.2 1.4 1.77 88.5 1.4
20 19. 47 97.4 1.6 19. 41 97.0 3.2
BYH VG 2 (oxazepam) 0.15 0.15 102.5 7.5 0.15 98.9 9.2
2 1.91 95.3 5.3 1.91 95.7 4.4
20 19. 47 97.4 1.7 19.43 97.2 3.2
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TR B R A AR 200 WL 23, BT A I AR i 45 51
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TR EE ROFAT 6 4y BRI ENCE S A 5 B (1 LL
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200 mg 75 [ B A FEA P, 5 B0 2. 2. 27 E47 A Ab B
J& B A AR R BRSSO AT, O
fEFE TR SRR P i Y r e o PAR —HEiR iy
O h JUASAY AR BE R X BEZH, 55 6,12 .18 24 h il 5
Mo A5 [l —HEU N 43 BT 90 1 [T R AR 85% ~ 115%
H RSD 7£ 0 ~15% X[l N, WA A FEAH R 4514, 4%

Frfece SR AR 40 SRR, Sl A E T, 204
PI1EO ~ 24 hoR B AR PR FFRRE
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Tab.3 Extraction recoveries of three benzodiazepine in hair

e IEVB‘?’C?B‘% e RSD/
( concentration ( recovery )/
(analyte ) %
spiked)/ (ng - mg™") %
P2 (diazepam) 0.15 53.3 2.7
2 52.6 10.2
20 62.8 10.4
F=H 2 (nordiazepam) 0.15 52.6 6.0
2 52.3 8.3
20 61.1 8.9
BYLPEPE (oxazepam ) 0.15 61.5 4.8
2 57.6 6.7
20 58.6 9.4

2.5 JikhiH

2.5.1 BRI BAMEA 523700 F B
PR RREAR  HE IR 2.2, 27 T (N RN E R
AT B LT PR, #5247 T 25 (4 JERE RGN, 4 3%
FlanE 2 fros . Hph e LW a3 vb oy 9k ik i
A3 2 (1.645 £0.025) ng - mg™' . (0.985 +0.01)
ng - mg ' . (1.785+£0.085) ng - mg~',
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Tab.4 Processed stability of three analytes
Syt A Wi Py g Fi s
(‘analyte) ( concentration spiked)/(ng + mg™')  (concentration found)/(ng - mg™") (accuracy) /% (‘precision) /%
PG 2 ( diazepam ) 0.15 0.15 99.7 3.3
2 1.90 94.9 3.2
20 19.55 97.8 2.7
7= H P45 ¥ ( nordiazepam ) 0.15 0.15 101.5 6.5
P
2 1.75 88.6 0.94
20 19. 20 96.0 0. 64
A YLV 2 (oxazepam ) 0.15 0.15 100. 0 5.5
2 1.85 91.8 0. 60
20 19. 45 97.3 0. 56
s
ol
g a
SUVE R
(clonazepam)
6 <
o
=
] . st
- 4 (O%ge%‘;i) xR (diazepam)
< (nordiazepam) o0
& < <
< 2 S
2 S
0 .
T\
2
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¢/ min

B2 #BUSHELREBEE

Fig.2 Typical chromatograms of simulated authentic hair specimen
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(pH 7.6) WEERZE vhifi (pH 8.4) """ R #b 2% vh
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Fig.3 Typical chromatograms: authentic hair specimen
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Fig.5 Investigation of different extraction solvents
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AR B 77 ARG I BR A 22 8 S (E LA Y
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