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Pemoline (2-imino4oxo-!$phenyloxazolidine) is a psycho-stimulant drug 
used in many pharmaceutical preparations (Deadyn, Didascon, Stimul, Tradon, etc.), 
and some cases of drug abuse in athletes have been found. 

The determination of pemoline in urine or other biological liquids can be 
carried out by gas chromatography only after hydrolysis and derivatization. The 
compound can be detected by a flame ionization detector and identified by mass 
spectrometry’, by using a nitrogen-selective detecto13*3 or electron-capture detectofi. 
All these procedures are time consuming and not very reliable for routine doping 
control. 

In a previous papes? we described a simple method for the determination of 
pemoline in urine by high-performance liquid chromatography (HPLC) without any 
chemical transformation. Here we report an improvement that was obtained for this 
analysis using the recent advances in HPLC, e.g., the use of reversed-phase columns, 
gradient elution and variable-wavelength detectors, and also a more simple and rapid 

procedure for sample extraction using XAD-2 macroreticular resi&. 

EXPERIMENTAL 

Chromatography 
A Hewlett-Packard Model 1084-B liquid chromatograph was used equipped 

with automatic injection and scanning of the spectra of eluted peaks. The column 
(25 cm x 4.6 mm I.D.) was packed with 10 pm LiChrosorb RP-18 (or RP-8) and 
connected to a short (5 cm) pre-column packed with the same phase. IQ this way the 
chromatographic column is protected from the many impurities in the biological 
sampIes. Other conditions: mobile phase, water-methanol (85:15), flow-rate 2 ml/ 
min; column temperature 40°C; water temperature 70°C; methanol temperature 
40°C; detector wavelength, 220 nm. 

After the elution of pemoline the solvent composition was raised to 100% 
methanol with a fast gradient and maintained for 10 min, to clean the column of 
other retained compounds. 

The instrument was programmed to return, after this time, to the initial con- 
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ditions and be ready for another analysis. Standard solutions (1 pg/ml) of pemoline 
in methanol were injected as reference. Pemoline has a retention time of about 8 min. 

Sam-pie extra&on 
Volumes (10 ml) of urine were passed through a column containing 1 g of 

XAD-2 resin followed by 20 ml of distilkd water. The column was allowed to NQ 
dry, the etiuent discarded and pemoline eluted with 3 ml of methanol. A 40-50 ~1 
volume of this solution was directly injected in the liquid chromatograph. In the case 
of a suspected peak having a retention time within * 5 oA that of pemoline, the sample 
was injected again, a spectrum recorded at the top of f&e eluted peak in the wavelength 
rage 190-350 mn and compared with reference spectra. 

RZSUL~ AND DISCUSSION 

Pemoline is strongly adsorbed by M-2 resin from urine, and a recovery of 
SO-SS”~ is obtained after elution with methanol. This drug is largely excreted un- 
changed in urine and a maximum is reached 24 h after administration. A urine con- 
centration of 1-2 pg/ml is obtained after administration of a single therapeutical dose 
(10 mg). 

In our method, 10 ng of pemoline injected in the chromatograph show a well 
detectable peak. This amount corresponds to a minimum detectable concentration 
in urine of 0.1-0.05 pg/ml. 

Fig. 1A shows the chromatogam of a standard solution and Fig. 1B the 
corresponding UV spectrum of eluted peak. Pemoline has a strong absorption 
maximum at 22Onm; since this maximum occurs at short wavelengths the best 
solvents to be used in a mixture with water are methanol or acetonitrile. We prefer 
the first for routine analysis because it is less expensive and safer. 

Fig- I. A, Chromatogram of a standard solution of pernoline. column: LiCEmsorb RP-8 (25 cm X 
4.6 mm I.D.). Mobile phase: water-&~o1(85:15); flow-rate 2 ml/m&~. Retention times in minutes. 
B, W spedrum recorded on the eluted peak of pemoline. 
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Fig. 2A shows the chromatogrzzm of zz urine blank and Fig. 2B th& of the 
urine of the same subject 4 h after ingestion of a single therapeutical dose (10 mg) of 
pemoline. As can be observed, in reversed-phase HPLC, many compounds are eluted 
well before pemoline as non-interfering peaks. At the end of each analysis it is impor- 
tant to clean the column by increasing the concentration of methanol to 100% to 
eliminate interferences of late eluted peaks from the previous injections. 

Fig. 2. Chromatogram of a urine blank (A) and of urine 4 h after the administration of 10 mg of 
pemoline. Ckmditions as in Fig_ 1. 

The remaining part of the sample extracts can be utilized for other con- 
firmatory tests; the suspected peak can be easily collected and examined by HPLC on 
a different column, by gas-liquid chromatography after hydrolysis and ester&&ion 
and by mass spectrometry either by direct injection of the colIected peak or in com- 
bination with gas chromatography. 

Following this procedure we have carried out numerous analyses for the 
detection of pemoline in doping control with a good selectivity and sensitivity, in a 
short time and without any complicated sample treatment. 
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