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Fig. 1 Chromatograms of urine extracts underivatized analysis on HP-5 column
A. blank urine B C. 200 wg/L blank urine spiked with analytes each at level
of 200 pg/L chromatographic peaks 1. oxazepam 2. lorazepam 3.
diazepam 4. desalkylflurazepam 5. nordiazepam 6. chlordiazepox-
ide 7.7- 7-aminoflunitrazepam 8. flunitrazepam 9. hydroxyeth-
ylflurazepam  10. demoxepam  11. desmethylflunitrazepam ~ 12. flu-
razepam  13. nitrazepam  14.1- 1-hydroxyalprazolam 15.7- 7-ami-
noclonazepam  16. clonazepam 17. 1- 1-hydroxytriazolam  18. estazo-
lam 19. alprazolam  20. triazolam
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Fig.2  Chromatograms of urine extracts trimethylsilyl TMS derivatized analysis on HP-5 column

A BC 1~20 1 A B C and peak 1 to 20 are the same as in Fig. 1
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3 S/N=3
limit of detection = LOD 1 2
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Table 1  The extraction efficiency retention time and limit of detection of underivatized analysis

pe -
Extraction effi/{;iency Retention lirrrllllél Limit of detection  pg/L.
Analyte Urine Plasma
) Urine Plasma HP-5 HP-50* + +
HP-5 HP-50 HP-5 HP-50
Oxazepam 83.3 80.6 5.65 5.46 5 100 4 36
Lorazepam 87.7 82.1 6.12 6.12 7 42 6 24
Diazepam 86.6 79.8 6.26 6.35 6 20 7 18
Desalkylflurazepam 87.2 84.4 6.31 6.78 3 20 2 20
Nordiazepam 89.3 81.0 6.64 7.37 4 25 3 12
Chlordiazepoxide 87.7 80.0 6.70 7.55 85 280 60 160
;:Aminoﬂunilrazepam 80.3 71.4 7.09 7.35 66 4 4 80
Flunitrazepam 89.3 82.1 7.35 8.28 2 4 1 4
Hydroxyethylflurazepam 90.4 86.6 7.71 9.00 8 8 6 6
Demoxepam 86.1 87.1 7.72 7.41 9 50 4 40
Desmethylflunitrazepam 84.6 83.2 7.96 10.41 4 10 4 7
Flurazepam 83.3 78.6 8.52 8.70 6 10 6 13
Nitrazepam 85.5 76.6 8.55 11.90 3 5 2 5
{:Hydroxyalpraznlam 83.3 84.1 8.74 11.86 14 14 12 12
;:Aminoclnnazepam 83.3 77.6 9.22 15.47 8 7 6 7
Clonazepam 83.6 85.1 9.31 13.79 6 7 6 7
i:Hydroxylriazolam 81.1 82.1 9.86 18.31 11 16 12 15
Estazolam 89.0 90.3 9.90 15.71 5 3
Alprazolam 87.7 91.1 10.41 16.35 3 3 3 3
Triazolam 90.0 90.6 11.70 19. 69 2 8 2 2
2 TMS
Table 2 The retention time and limit of detection of TMS derivatized analysis
min Limit of detection
Retention time wne/L
Analyte Urine Plasma
X HP-5 HP-50 *
HP-5 HP-50 * HP-5 HP-50 *
Nordiazepam 5.26 4.47 5 8 5 8
Demoxepam 5.49 4.34 9 12 6 8
Oxazepam 5.79 4.49 6 10 4 6
Desalkylflurazepam 6.26 4.39 6 12 5 12
Lorazepam 6.42 5.10 8 14 4 12
Hydroxyethylflurazepam 7.59 7.03 4 8 4 6
Desmethylflunitrazepam 7.62 5.74 4 10 2 6
7- 7-Aminoclonazepam 7.85 6.20 10 10 8 4
Nitrazepam 8.52 5.95 6 7 5 7
Clonazepam 9.28 7.04 8 10 6 4
1- 1-Hydroxyalprazolam 11.26 14.35 2 2 3 2
1- 1-Hydroxytriazolam 13.05 17.77 2 2 1 2
1- 7- [ | 1

TMS 1- 1-
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Table 3  Linearity and recovery
Linearity
L %
Column Analyte Specimen Method Internal standard Linearity Correlation Recovery
range coefficient
pe/L
HP-5 Diazepam Plasma Underivatization Flunitrazepam 20 ~2000 0.999 88.9 ~105.3
HP-5 Oxazepam Urine Underivatization Flunitrazepam 20 ~2000 0.999 94.4 ~107.6
HP-5 Lorazepam Urine Underivatization Flunitrazepam 25 ~2000 0.997 91.2 ~108.2
HP-5 Flunitrazepam Plasma Underivatization Diazepam 3 ~ 1000 1.000 94.3 ~106.5
HP-5 Hydroxyethylf-luraze- Urine . . Underivat- L 10 ~ 1000 0.994 89.1~107.3
pam ization orazepam
HP-5 Nitrazepam Plasma Underivatization Flunitrazepam 10~ 1000 0.993 95.5~103.9
HP-5 Nordiazepam Urine Underivatization Flunitrazepam 10 ~1000 0.999 oL 1~104.3
HP-5 Clonazepam Plasma Underivatization Flunitrazepam 20 ~2000 0.597 94.0 ~105.2
7- .
HP-5 7-Aminoclonazepam Urine Underivatization Flunitrazepam 25 ~2000 0.994 88.5~107.7
HP-50 * Estazolam Plasma  Underivatization Alprazolam 10 ~ 1000 1.000 94.9 ~103.5
HP-5 Alprazolam Urine Underivatization Estazolam 10 ~ 1000 0.999 93.8 ~104.0
HP-5 Triazolam Urine Underivatization Estazolam 10 ~ 1000 0.998 93.6 ~101.8
wps L Urine Underivat- 1o groxyethy-Iflu- 10 ~1000  0.996 97.3 ~109.3
1-Hydroxyalprazolam " ization yaroxyethy : : :
razepam
wps - Urine Underivat- e qrovyethyl-flu- 10 ~1000  0.999 99.1~103.7
1-Hydroxytriazolam ization yaroxyetiy : . .
razepam
3.4
4
4
Table 4 The analytical result of plasma and urine collected from volunteers digested drug
Ddose ~ Numbers of  Specimen and its collection time ne/L
Drug p T Analyte Concentration
mg volunteer hours postdose
Triazolam 0.5 3 Urine 20 ~24 1- ) . 17.7 71.4 36.6
1-Hydroxytriazolam
. 1-
Lprazolam 0.8 3 Urine 20 ~24 1 -Hydroxyalprazolam 31.0 24.7 31.0
Estazolam 2.0 2 Plasma 24 Estazolam 20.5 20.2
Flunitrazepam 1.0 2 Plasma 9 Flunitrazepam 1.8 1.0
Lorazepam 2.0 3 Urine 20 ~24 Lorazepam 221 204 149
Diazepam 10.0 2 Plasma 12 Diazepam 51 34
Diazepam 10.0 2 Urine 22 ~24 Oxazepam 21 17
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Screening Analysis of Benzodiazepine Medicines and Selected
Metabolites in Plasma and Urine Using Gas Chromatography
and Electron Capture Detection

Yao Lijuan” Tan Jiayi Jiang Zhaolin Xing Limei
Criminal Police College of China Shenyang 110035

Abstract A screening analytical method for 11 benzodiazepine medicines and 9 their main metabolites in
plasma and urine using electron capture detection gas chromatography was developed. The plasma was extrac-
ted at pH 10. 8 with benzene-isoamlyalcohol 98.5:1.5 and the urine was hydrolysed with B-gluculonidase
firstly then extracted as plasma. Gas chromatography was performed on two columns of different polarity. All
benzodiazepines could be analysed in underivatized form. Hydroxylated and N,-desalkyl benzodiazepines could
also be analysed in trimethylsilyl derivatized form. Most hydroxylated benzodiazepines were more sensitively an-
alysed in derivatized form. The limit of detection of most benzodiazepines in specimens was better than 10
pe/L. This method was used to measure the benzodiazepine concentrations of specimens collected form sub-
jects digested therapeutic dose medicine. The measurement result represents that this method can be easily
used in drug examination for the case of drug-facilitaed robbery.
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