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CHROMBIO 4862 

Letter to the Editor 

Gas chromatographic-mass spectrometric analysis of 
three-methylphenidate enantiomers in plasma 

Sir, 

Methylphemdate (MPD ), which 1s used m the treatment of attention deficit 
disorder and narcolepsy, 1s usually admmlstered as a racemlc mixture of the 
three pair of enantlomers It 1s well known that the plasma concentration of 
racemlc MPD after oral admmlstratlon to humans 1s quite low A number of 
analytical methods have been developed for the determination of racemlc MPD 
in blologlcal fluids [l-8] On the other hand, it has been shown that ( + )- 
MPD 1s more effective pharmacologcally than the ( - )-enantlomer [9] Re- 
cently, gas chromatographlc (GC) methods were developed for the stereose- 
lectlve determination of MPD m blologlcal fluids [ 10, 111, and used to mves- 
tlgate the stereoselectlve dlsposltlon of MPD m humans [ 111 However, there 
1s no mformatlon on the dlsposltlon of MPD enantlomers m experimental an- 
imals In the present study, a GC-chemical lomzatlon mass spectrometrlc (GC- 
CI-MS) method was developed for the determination of MPD enantlomers, 
for application m the analysis of small plasma samples obtained from a dls- 
posltlon study m rats 

EXPERIMENTAL 

Enantlomers of MPD-HCl were separated from racemlc MPDsHCl [Cuba- 
Geigy (Japan) ] according to the method of Patrlck et al [9] The optlcal 
rotation of (+)-MPDeHCl was [SS”]g2, 0 8% m methanol (lit [ +SS’]g), 
andthatof (-)-MPDwHClwas [-81”]~,08%mmethanol (ht [-89”]g) 
[ 121 Racemlc three-form ethylphemdate- HCl as an internal standard (I S ) 
was synthesized by esterlficatlon of racemlc rltahmc acid (Cuba-Geigy) ac- 
cording to the method of Gal et al [5] N-Heptafluorobutyryl-L-prolyl chlo- 
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Fig 2 Time courses of plasma concentration of MPD enantlomers after 1 v admmlstratlon of 1 
mg/kg dose of racemlc MPD to rats Data points (0 ) ( + ) -MPD, ( 0 ) ( - ) -MPD Data repre- 
sent mean + standard deviation of three rats 

In conclusion, MPD enantlomers m plasma could be precisely determmed 
m amounts as low as 0 04 ng by the present method using a 0 2-ml sample The 
method should be useful for dlsposltlon studies of MPD enantlomers m small 
animals, such as the rat 

Hospital Pharmacy, Faculty of Medtclne, 
Unwerslty of Tokyo, 3-1, Hong0 7-chome, 
Bunkyo-ku, Tokyo 113 (Japan) 

TAKAO AOYAMA* 

HAJIME KOTAKI 

YUKIYA SAITOH 

1 

2 

3 

4 
5 
6 

8 
9 

10 

11 

12 R Rometsch, U S Pat 2,838,519 (1958) 

S T Soldm, Y M Chan, B M Hill and J M Swanson, Clm Chem ,25 (1979) 51 
T Schults, A A Kownackl, W E Wood, R Valentine, J Dougherty and T Tobm, Am H 
Vet Res ,42 (1981) 722 
R Huffman, J W Blake, R Ray, J Nooman and P W Murchck, J Chromatogr Scl , 12 
(1974) 382 
B L Hungund, M Hanna and B G Wmsberg, Commun Psychopharmacol ,2 (1978) 203 
J Gal, B J Hodson, C Pmtauro, B L Flamm and A K Cho, J Pharm Sri ,66 (1977) 866 
Y M Chan, S J Soldm, J M Swanson, C M Deber, J J Thlessen and S Macleod, Chn 
Blochem, 13 (1980) 266 
C R Iden and B L Hungund, Blamed Mass Spectrom ,6 (1979) 422 
K Nakajlma, H Kotakl, Y Saltoh and F Nakagawa, Chem Pharm Bull, 34 (1986) 1701 
K S Patrick, R W Caldwell, R M Ferris and G R Breese, J Pharmacol Exp Ther , 241 
(1987) 152 
H K Lim, J W Hubbard and K K Mldha, J Chromatogr ,378 (1986) 109 
N R Sruuvas, D Quinn, J W Hubbard and K K Mldha, J Pharmacol Exp Ther , 241 
(1987) 300 

(First received December 7th, 1988, revised manuscript received May 17th, 
1989 ) 


