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Table 1
LC mobile phase gradient composition.

LC run time (min) Acetonitrile (%) Ammonium acetate
buffer (%)*
0 3 95
3 ol 40
| 80 20
20 800 20
205 3 95
30 3 95

4 20mM ammonium acetate buffer with 0.1% formic acid, pH 4.0.
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Table 2
MRM transitions, condition and retention time for benzodiazepines.

Compound Parent ion (m/z) Daughter ion (m/z) Dwell time (ms) DP (V) CE (eV) Rt (min)

Diazepam 285.1 1933 30 60 45 991
154.1 30 36

Oxazepam 2872 2412 30 50 31 8.55
2693 30 36

Mordiazepam 2712 140.2 30 60 36 9.14
208.1 30 36

Temazepam 3012 2552 30 70 36 925
283.1 30 19

Clonazepam 316.2 270.1 30 65 36 9.11
214.1 30 45

7-Aminoclonazepam 286.1 2222 30 60 34 7.73
250.1 30 42

Nitrazepam 2822 236.2 30 60 52 8.95
1802 30 o

7-Aminonitrazepam 2522 121.1 30 80 37 7.69
146.2 30 38

Flunitrazepam 314.2 268.3 30 65 35 9.62
2393 30 45

7-Aminoflunitrazepam 2842 1352 30 80 39 8.08
2262 30 41

Triazolam 3432 3082 30 70 36 8.93
3152 30 35

ce-Hydroxytriazolam 359.2 331.2 30 80 38 8.23
176.1 30 5T

Alprazolam 309.2 281.1 30 70 52 8.94
2742 30 33

ci-Hydroxyalprazolam 3352 2972 30 70 35 823
2792 30 33

Midazolam 3262 2914 30 70 5 11.65
2442 30 35

o-Hydroxymidazolam 342.0 3242 30 60 29 9.26
203 30 38

Estazolam 2952 2673 30 70 34 8.67
2052 30 a3

Flurazepam 388.2 315.2 30 55 32 19.66
288.1 30 33

Diazepam-d5 (IS) 2902 1982 30 60 45 991

159.2 30 36
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Table 3

Calibration curves and LOD for 18 benzodiazepines.
Compounds ! LOD (pg/mg) Calibration ranges (pg/mg) Calibration curves r
Diazepam 05 1-200 y=0.0216x+0.0356 0.9997
oxazepam 2 5-200 y=0019x+02182 0997
Nordiazepam 05 1-200 y=0.0109x+0.0056 0.9993
Temazepam 2 5-200 y=0.0466x+0.0829 09978
Clonazepam 05 1-200 y=0.0162x+0.0133 0.9997
7-Aminoclonazepam 3 10-500 y=0.0041x+0.0075 0.9989
Nitrazepam 05 1-200 y=00297x+0.0389 09996
1-Aminonitrazepam 3 10-500 y=0.007x+0.0304 0.9989
Flunitrazepam 05 1-200 y=0.0299x+0.0336 0.9997
7-Aminoflunitrazepam 2 10-500 y=00174x+00233 0.9993
Triazolam I 2-200 y=02264x+0,6017 0.9993
a-Hydroxytriazolam 5 10-500 y=0.0011x+0.0061 0.9991
Alprazolam 05 1-200 y=0.0493x+0,0491 0.9995
a-Hydroxyalprazolam I 10-500 y=00165x-0.0015 0.9995
Midazolam I 2-200 y=0.059x+0.0024 0.9982
a-Hydroxymidazolam 5 10-500 y=00226x-0.1183 0.9994
Estazolam 02 05-200 y=01414x+0,0272 0.9998
Flurazepam 05 1-200 y=0.1562x+0.1377 0.9998




Table 4
Validation parameters

for 18 benzodiazepines.

Com pound

Spiked concentration (pg/mg)

Accuracy (¥bias) (n=6)

Recovery (&) (n=6)

ME (%) (n=6)

Precision (8RSD)

Intra-day {(n=6)

Inter-day (n=24)

Diazepam

Oxazepam

Mordiazepam

Temazepam

Clonazepam

T-Aminoclonazepam

MNitrazepam

7-Aminonitrazepam

Flunitrazepam

F-Aminoflunitrazepam

Triazolam

ce-Hydroxytriazolam

Alprazolam

c-Hydroxyalprazolam

Midazolam

c-Hydroxymidazolam

Estazolam

Flurazepam

150

10
100
<400

10
150

10
100
<400

150

10
100
400

150

10
100
400

150

10
100
400

10
150

10
150

o3
125

1.6

5.8
6.0
0.4

11.5
6.8
2.6

4.9
5.0
0.3

14.8

103.0
103.0
102.0

8526
103.0
88.0

87.0
91.0
89.0

89.0
Q0.0
99.0

102.0
93.0
97.0

58.1
47.3
49.3

75.0
94.0
86.0

40.8
38.0
39.4

280.0
97.0
104.0
50.8

67.5
61.5

5.9
71.4
65.1

50.3
59.7
61.0

54.9
63.9

56.1
77.0
60.7

91.7
Q3.7
65.6

80.4
82.6

59.6
59.1
62.1
30.7
76.5
85.9

59.4
72.4
62.4

20.3
86.5

73.8
84.5
81.4

67.0
73.9
60.6

95.4
04.8
95.7

35.0
57.7
56.7

81.3
86.9
84.5

53.2
52.8
71.4

G8.0
73.4
61.7

39.1
45.6
48.7

61.1

50.9

926
96.3
94.5

G61.5
747
G68.5

88.4
90.7
o2.7

25.7

32.4

54.0
67.4
0.0

69.2
71.5
65.4
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103.5
108.2
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Fig. 2. The concentration-time curve in blood samples of volunteers who took
single dose of estazolam.



Table 5

Concentrations of estazolam in hair 1 month after a single dose.

No. Age Sex Weight (kg) Hair length (cm) Dosage (mg) Concentration (pg/mg)
(-2cm 2-4cm 4-6em Distal 2cm
1 % femdle 50 20em 1 056 f ] :
2 26 Female 44 [2em l (.61 - - -
3 2 Male 58 4em l t . f
| 2] Male 515 2m 2 067 [ (
] 24 Female 80 20m 2 145 - - -
b 2 Male il 4m 2 111 - {
] 2 Male 515 4m ] 1.5 0.77 {
g 26 Female 44 12em 1 112 083 + -
9 24 Male 58 4m 1 245 0.71 (
10 26 Female 4] [5em 1 0.94 4 $ -
11 23 Female 4 22 1 144 4 - -
12 2 Male 29 dm ) 250 4 {
13 26 Male 60 4tm 5 128 ¢ (
14 2] Male 59 4m b 1.94 4 f

4 +: detected, but below LOG.

b _ not detected,
© | sample is absent
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Table 6

Concentrations of clonazepam and 7-aminoclonazepam in two victims' hair.

Hair segments from proximal V# Vil
Clonazepam (pg/mg) 7-Aminoclonazepam (pg/mg) (lonazepam (pg/mg) 7-Aminoclonazepam (pg/mg)

(-Zcm 1547 30 1193 3341

24 531 - 131 -

4-6em 163 - - -

6-8cm # - - -

8-10cm - - - -

10-12cm - - - -

12-14cm - - - -

14-16cm - - - -

¢ _ not detected
"+ detected, but below LOQ.
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