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Determination of tramadol in human urine by HPLC — MS/MS
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Abstract  Objective: To establish an analytical method for qualitative and quantitative detection of

the urine sample was determined by HPLC — MS/MS. The method was verified by selectivity linearity

precision recovery and stability. Results: The limit of detection in this method was 1.0 ng ° mL™"; the
quantitative linear range was 25 —400 ng * mL"; the intra — day precision was 1.39% and 1.42% (n =
6) ; the daytime precision was 1.25% and 1.71% (n =6 day =5); the recoveries of the method were
96.80% and 93.34% (n =3) respectively. Conclusion: The method is accurate efficient sensitive and

specific. It can be used for qualitative and quantitative analysis in the urine of tramadol drug abusers.

Keywords urine; tramadol; liquid — liquid extraction; HPLC — MS/MS

( Tramadol) o
0 - N
b N
3 4
! (2017A020208014)
* E - mail: chenjin. ¢j@ foxmail. 5
com; E - mail: liuyunlxy@ 163. com ) 6

e . E —mail: davidhxwhe@ 126. com



114 -
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1.2
Shimadzu ProminecneHPLC XR
( Kyoto Japan) ; Shimadzu LCMS - 8040
( Kyoto Japan) ; ESI
LabSoutions LCMS : Sorvall ST 16R
( Therom Fisher Scientific Germany) ;
( Henry Troemner USA) ;48
SPEWare( Scan Pedro CA) .
1.3 HPLC - MS/MS

o N N 1.3.1 -

HPLC - MS/MS (ESIT); 4.5 kV; 0.1

wA; DL 280 °C; 40 C;

o 450 C; 3.0 L * min"";

I5L+ min~'; 230 kPa. Tramadol

Tramadol - 13C D3 ESI
1.1 M+H * m/
Tramadol HCI( 1.0 mg * 7264.15. m/z268. 15, M+

mL ™" cerilliant) \Tramadol —13C D, HCI( 0.1 mg * H * Tramadol
mL ™" cerilliant) . ( St. Louis MO USA) m/z58.15  m/z42.15 ; m/

9% ; N N N z58. 15 ( MRM)
HLPC ( Merck Darmstadt Germany) ; o Tramadol - 13C D3
( ); m/z42. 30 m/z42. 30
Milli - Q o o 1 1o
1 HPLC - MS/MS
QI(V) CE Q3(V) (ms)
58. 15 -23.0 -22.0 -23.0 50
Tramadol 264. 15
42. 15 42. 15 -55.0 -16.0 50
Tramadol - 13C Ds 268. 10 42.30 -18.0 -55.0 -18.0 50

1 Tramadol

Tramadol -13C D3
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1.3.2 Gemini (150 X 3mmS5 pm) Tramadol - 13C D, o
RRLC ( Agilent Germany) .
2. 20 mmol * L~ .
0.1% 0.35 mL * min "' 5 5 .
5.0 L. Tramadol ~ Tramadol — 13C D, (CV %) . 5
6.473 min  6.440 min, N
<5% 98% o
2 2.3
(‘min) (%) (%) 60.0 ng °
6 95 5 mL™"  300.0 ng * mL™'
9.5 95 5 6 ;
9.51 10 90 5d 60.0 ng * mL™" 300 ng * mL™'
14 0 0 .
(CV %)
1.4 (CE %) o .
100 ul. 2 mL 0.01 mol * mL™' 5% o
3 ml 30 2.4 N
s 5000 rpm 5 min . 50 ng * mL™" 200 ng * mL""'
100 ul - 20 3
mmol + L~ 0.1% . 24 h
. 24 h
5% o
2 50 ng * mL~'
200 ng * mL ™'
" . (ER) ( ME) :
. . ( 24 h) | . ( Rgs)
o ( Rpgs)
2.1 (Rygs) o
9 6 o
2 1 (ER) =( Ry /Rps) x 100%
N . (ME) = (Rpps/Rygs) —1
120 x 100%
2.5
2.2 2 1.4
0.1.0.5.1.0.1.5.2.0 ng * mL™'
S/N >3 (LOD) . 3.1
0.25.0.50.0+100. 0.200. 0+ Tramadol - 13C D;. Tramadol - 13C D,
400.0 ng * mL ™" 20 pL 1 pg * mL™! ( Tramadol . Tramadol — 13C
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D, 100 )

o 4

.2 .

2
3
4
Tramadol ~ Tramadol — 13C 1 ng *mL™ S/
D3 6.473 min 6. 440 min. N< 3. I ng*mL™"'s
Tramadol ~ Tramadol — 13C D,
3.2 5 .
0.1.0.5.1.0.1.5.2. 0 ng * mL"™'5 0.93% +4.22% 0. 056%

9%

1 ng*mL™' S/IN= 3
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3.3
60.0 ng * mL™"  300.0 ng *
mL ™!
o 60.0 ng * mL™"  300.0 ng * mL"™"
(CV %) 1.39%  1.42%
101.17%  100.28%; (cv
%) 1.25% 1.71% CV % 5%
3,
3
60 300 60 300
ngeml™! ngemL™'  ngemlL”! ngemL!
1 60. 68 306. 82 61.18 299. 40
2 60. 77 299. 31 62. 44 300. 66
3 61.56 303. 56 60. 70 300. 83
4 61.70 302. 31 61. 00 301. 05
5 59.93 294. 67 60. 49 289. 15
6 59.59 298. 34
60. 70 300. 83 61.16 298.22
(%) 101. 17 100. 28
(CV %) 1.39 1.43 1.25 1.71
3.4 .
50.0 ng * mL™"  200.0 ng *
mL ™!
96.8% -
97. 84% +5% o
4,
50.0ng * mL.™"  200.0 ng * mL~'
24 h
2.39% 1.85% 5% o
24 h . 5,
3.5
2
717.55 ng » mL~! 970. 68 ng °

ml ™!
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50 ng * mL~" 200 ng * mL~!
(n=3) (n=3)

(Rgs) 51.38 208. 48
( Rpgs) 53.07 213.09
( Rygs) 54.79 215.05
(%) ( Rys /Rpgs) X100 9. 8 97. 84
(%) (Rgs/Rygs) ~' x100  =3.13 -0.91
5
24 h

50 ng * mL~" 200 ng * mL™" 50 ng * mL~" 200 ng * mL "'

(n=3) (n=3) (n=3) (n=3)
49.52 203. 34 50. 06 207. 76
48.51 190. 36 50. 17 200. 34
51.45 202. 86 56.86 196.77
49. 83 198. 85 52.36 201. 62
4.1
4.2
0.1%
o ESI”
o 0.1%
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5
15 min; :
6
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