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Confirmation of Methylphenidate and Its Major Metabolite in
Human Urine by Liquid Chromatography-Tandem Mass Spectrometry
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(China Anti-Doping Agency . The State Sport General Administration, Beijing 100029, China)

Abstract: A solid phase extraction-liquid chromatography-tandem mass spectrometry (SPE-
LC-MS/MS) for simultaneous determination of methylphenidate and its major metabolite,
ritalinic acid in human urine was developed and validated. The analytes were extracted by
passing through C; revised phase extraction cartridge. The elution was evaporated by nitro-
gen blow, and dissolved by mobile phase, and then assayed by liquid chromatography-elec-
trospray ionization tandem mass spectrometry. The limit of detection (LOD) is 5 g« L'
for two analytes. Recoveries of methylphenidate and ritalinic acid are 80. 6% and 68. 4%,
and inter-relative standard deviation (2 =06) are less than 6. 0%. The method can answer
the requirements of the minimum required performance limit (MRPL) that doping control
laboratories need to accomplish for stimulants at the concentration of 500 pg « L' as estab-
lished by WADA.

Key words: solid phase extraction-liquid chromatography-tandem mass spectrometry; meth-

ylphenidate; ritalinic acid; human urine; doping

:2009-06-01; :2009-08-17

(1969~), ( ), s s . E-mail: jxxyg@yahoo. com. cn



268

30
(a-phenyl-2-piperidineacetic acid ; : Mettler Toledo
methyl ester, methylphenidate) ; (Bibby Scientific) ;
) ) o ;
( :
s ), Millipore .
L] o :
,80% 24 h 3 N . ( )
) 60% ~80% ; . .
(ritalinic acid) , : Dima ;
1, 2008 (WA- .
DA) [, 1.2
o 0.95 mg 0.78 mg
1, , lgeL" .
Lsd - terl | 1. 23 mg , 1geL™!
- - . 10 mg« L'
) 4 ( N 1.3
N ) 1.3.1 Agilent Zorbax XDB-C;
, (2.1 mX50 mmX3.5 pm);
o ) ; pH 3.5 (A) (B)
, ; :0 min, 90% A-10% B, 7 min,
WADA , 10% A-90 % B; 0.5 mL * min~', 7
min, 3 min; 10 pL; 40 C,
. 1.3.2 (MRM)
, ; : (positive) ;
- - (ESD :4 000 V;
. :330 C; :10.0 L » min™';
:2.41X10° Pa; :100 V;
m/z 220—84 234—>84,
10 eV m/z 220—
S OCH, i OH 56 234—56, 40 eV,
J J 1.4
2 mL 20 nLL 10 mg » L7
a. FJ 4k b. Y i AR 0. 5 mL - w
(%20 7 & 233) (1% 4> 7 & 219) (NH,OAC) ¢ V(ACOH) : V (H,0) = 60
1 (a) (b) 22+ 100,pH = 6.0), Cis SPE
Fig.1 The structures of ( 4 mL 4 mL
methylphendiate(a) and ritalinic acid(b) ). 4 mL 5% _ , ,
5 mL , ,
55 C . (V( -
- (pH 3.5)) + V( ) =90 : 10)
.1 200 pL, 0.45 pm , 20 pL,

6410 Triple Quad LC/MS;

Agilent



- 269

5
(MRM)
2.1 s 1,
4
( 1%, FH]
o Cis
-0 H ]
’ 6570 ° N OCH,
b
0]
) WADA m/z 91
B m/z 234
(500 pg + L1, H
2.2 ] AN
b
4 ] m/z 84
ESI+ 1 H", i OH
[M+H]" . .
m/z91.84.56 © :
HN§
, 2 3, m/z 84 m/z 220 j
(5~10eV) , , m/z91 7
m/z 56
m/z 56 2
(40~60 V), , 2
s Fig.2 The potential fragmentation pathway of
methylphendiate and ratalinic acid
3 O (=3 (=3
of @ : b
s 4 4.0f_ 2
o 2.5F » s 3
2 ) 2 3. 0} b4
§ 2018 g§ 307
o =] o e
e 2
; 1.5F v ;E 2.0
= 1. 0F = Lo
0.5} ’
0. oL Ill]l . . s . 0. L4 | I . — . .
50 100 150 200 250 300 50 100 150 200 250 300
m/z m/z
3 (a) (b)
Fig.3 The production scan mass chromatogram of methylphenidate(a) and ritalinic acid(b)
1 MRM
Table 1 The optimized MRM conditions for methylphenidate and ritalinic acid
JCm/2) /V /eV ms
234—>84 100 10 50
234—>56 100 10 50
234—>91 100 60 50
220—84 100 10 50
220—>56 100 40 50

220—91 100
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Fig. 5 The extracted transitions chromatogram(a) and
magnified chromatogram(b) of a positive control urine of methylphenidate
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