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Simultaneous Screening for 59 Drugs of Abuse
in Biological Samples by LC-MS/MS-MRM

XIANG Ping, SHEN Min, SHEN Bao-hua, MA Dong., ZHUO Xian-yi
(Institute o f Forensic Sciences, Ministry of Justice, P.R. China, Shanghai 200063, China)

Abstract: A method using liquid chromatography-tandem mass spectrometry with multiple-
reaction monitoring (LC-MS/MS-MRM) was developed for the simultaneous screening of
59 drugs of abuse in the body specimens to cover the problem in forensic toxicology. The
biological samples including blood, urine and hair were prepared simply and rapidly. The
MRM database and criteria for identification were established. The screening method was
followed by confirmation procedure and the limits of detection ranged from 0. 1 to 10 ng/mL
(LOD for 73% of the drugs<C0. 1 ng/mL). The method was sufficiently selective and sensi-
tive to detect illicit drugs and applied in forensic casework.
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Table 1 LC-MS/MS database for 59 drugs of abuse
Q/Q3 Ql/Q3
Q1/Q3 for  Q1/Q3 for LOD/
Chinese name English name DP/V CE/eV tr/min
screening  confirmation (ng*mL™1)
norephedrine 134.2/115.1 134.2/91.1 70 31 3.85 0.1
amphetamine 136.1/119.1 136.1/91.1 40 21 5.12 0.1
methamphetamine 150.1/119.1 150.1/91.1 30 16 6.07 0.1
-d5 methamphetamine-d5 155.2/91.1 155.2/121.1 40 23 6.09 0.1
nicotine 163.2/130.2 163.2/117.1 30 30 4.59 0.1
ephdrine 166.1/148.1 166.1/133.1 10 18 4,65 0.1
cotinine 177.2/101.2 177.2/80.2 30 11 1.73 0.1
MDA 180.1/163.1 180.1/135.1 10 15 5.01 0.1
ecognine 186.2/168.3 186.2/82.2 57 25 1.3 1
MDMA 194.2/163.4 194.2/135.3 35 18 5.93 0.1
BDB 194.2/135.3 194.2/177.2 50 19 5.81 0.1
caffeine 195.2/138.2 195.2/110.0 50 29 2.86 0.1
ecognine ester 200.2/182.2 200.2/82.2 52 25 3.83 1
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Q1/Q3 Q1/Q3
Q1/Q3 for  Q1/Q3 for LOD/
Chinese name English name DP/V CE/eV tr/min
screening  confirmation (ng*mL™1)
MDE 208.2/163.3 208.2/135.3 50 19 6. 81 0.1
N- -1-(3,4- )-2- MBDB 208.3/177 208.3/135.3 50 15 6.88 0.1
norketamine 224.1/207.1 224.1/125.1 40 19 3.54 0.1
fenflutamine 232.2/159.3 232.2/187.3 20 32 10. 38 0.1
normeperidine 234.2/160.3 234.2/91.1 75 23 8.32 0.1
ketamine 238.1/179.1 238.1/125.1 40 25 5.3 0.1
-d4 ketamine-d4 242.2/183.1 242.2/129.2 40 26 5.31 0.1
meperidine 248.3/220.3 248.3/174.1 50 30 8.49 0.1
7- 7-aminonitrazepam 252.2/121.1 252.2/146.2 80 37 1.5 1
tramadol 264.2/58.0 264,2/246.2 50 37 7.4 0.1
nordiazepam 271.2/140.2 271.2/208.1 70 36 2.04 1
dexmethorphanum 272.3/147.2 272.3/213.3 60 42 11. 34 0.1
2- -1,5- -3,3- EDDP 278.2/234.3 278.2/249.3 70 41 9.82 1
nitrazepam 282.2/236.2 282.2/180. 2 70 32 1. 89 1
7- 7-aminoflunitrazepam 284.2/135.2 284.2/226.2 80 39 1.7 0.1
diazepam 285.1/193.3285.1/0154. 1 80 45 2.51 0.1
morphine 286.1/201.2 286.1/165.3 80 36 3.08 0.1
hydromorphone 286.2/185.3 286.2/199.1 85 40 5.2 1
demoxepam 287.1/269.3 287.1/180.2 70 38 1.92 1
oxazepam 287.2/241.2 287.2/269.3 50 31 1.77 1
-d3 morphine-d3 289.2/201.1 289.2/165.3 80 35 3.08 0.1
estazolam 295.2/267.3 295.2/205.2 70 34 2.09 1
codeine 300.2/199.2 300.2/165.3 80 40 4,01 0.1
hydrocodone 300.2/199.2 300.2/171.3 80 40 5.2 0.1
temazepam 301.2/255.2 301.2/283.1 70 36 1.21 0.1
cocaine 304.1/182.2 304.1/150.2 60 28 10. 08 0.1
alprazolam 309.1/281.1 309.1/274.2 80 33 2.62 0.1
methadone 310.2/265.2 310.2/105.1 50 22 6. 84 0.1
CBN 311.2/223.2 311.2/293.1 60 29 6.92 10
thebaine 312.2/58.2 312.2/266.2 60 38 6. 94 0.1
flunitrazepam 314.2/268.3 314.2/239.3 85 35 2.2 0.1
THC 315.2/193.2 315.2/259.2 60 32 6.78 10
CBD 315.2/193.2 315.2/105. 2 60 32 4,45 10
oxycodone 316.2/298.1 316.2/241.1 80 27 4.4 0.1
clonazepam 316.2/270.1 316.2/214.1 75 36 1. 89 0.1
cocaethylene 318.2/196.2 318.2/150.2 61 26 11.94 10
lorazepam 321.1/275.1 321.1/303.1 60 30 1.73 0.1
a a-hydroxyalprazolam 325.2/297.2 325.2/279.2 90 35 1.77 1
midazolam 326.2/291.4 326.2/244.2 65 37 4.09 0.1
6-acetylmorphine 328.1/211.3 328.1/165.3 90 36 4,24 0.1
paroxetine 330.3/192.3 330.3/70.1 60 28 10. 41 11
fentanyl 337.2/188.3 337.2/105.2 70 31 10. 59 0.1
papaverine 340.1/202.2 340.1/324.3 60 37 4.19 0.1
propoxyphene 340.2/266.2 340.2/58.1 30 12 2.79 1
acetylcodeine 342.2/225.2 342.2/165.3 85 35 6.3 0.1
triazolam 343.2/308.2 343.2/315.2 80 36 2.42 0.1
o a-hydroxytriazolam 359.2/331.2 359.2/176.1 80 38 1.73 0.1
heroin 370.2/268.2 370.2/165.0 90 38 5.91 0.1
norcotine 414.2/220.3 414.2/353.2 60 32 4,52 0.1
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+15%., N N
m/z 165;
, , m/z 91.135;
o m/z 125;
4 o m/z 18.,28.35,46,131,183;
10 ng -d4 m/z 82.,150,168.182
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2), (LOD) o
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Table 2 Calibration curve and precision , LC-MS/MS
for drugs of abuse ) . (
) cv 1), GC/MS \ ,
(10 ng/mL,n=4) ’
MDMA  y=0.411x+1.26 0.994 7 6.22 , ) ,
y=5.64x+9.52 0.997 3 4.93 [1] 3 s s
y=1.11x+1.05 0.998 1 5.23 1% s
y=0.458x—0.09  0.998 3 9.76 GC/MS s
o LC-MS/MS
2.2 s N 0
- 2.3.2 2 s
o LOD 0.1~10 ng/mL GC/MS  GC/ECD , o
s 73% LOD=<C0. 1 ng/mL,20% LC-MS/MS . ( 2) s
<1 ng/mlL, 7% <10 ng/mL, ,
17.8 ng/mL  93. 4 ng/mlL,
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