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Theophyllme (1,3&mekhylxanthine) has been used extensively for the &eat- 
ment of asthma and more recently for the management of apnea and 
bradycardic spells in premati infants. The absorption of theophyMne varies 
considerably from subject to subject so that blood levels are not predictable 
even when the same unit dosage (mg/kg) is administered. Since adverse drug 
reactions have been associated tit.41 serum theophylline concentrations in excess 
of therapeutic levels, the rational clinical use of this agent may be facilitated by 
carefui monitoring of serum levels. 

Sever-A methods have -been described for the determination of theophyliine 
in biological fluids.Thespectrophotometric assay [ 11 has been kgely replaced by 
gas chromatographic (GC) [ !2-9] and high-performance liquid chromatographic 
WPIX) [IO-l51 techniques. Most of the Gc procedures involve solvent 
extraction of the drug followed by derivatization and are often time consuming. 
The EiPLC methods, on the other hand, do not require derivakization, but most 
of the reported procedures require solvent extraction. 

A new HPLC procedure for the determination of theophylline in serum has 
ken developed in which proteins are removed by perchloric acid precipifztion 
and, after neutralization of the supernatant, an aEquot is injected direct& into 
the chromategraphic system. Serum voiumes as 10~1 as 50 ~1. CaR be ana&rzed 
successf@ly; this make5 the method particu.l&y attractive for pediatric wOEk_ 
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Alf cheznicals used were reagent grade with the exception of met&rioE, 
which was @ZEG dist5Ued (Burdick & Jackson Labs_, Muskegon, Mich., U.S.A.). 

A lW-& serwn speeirnen was pipetted into a tube contahting 6 ~1 of 70% 
per&ok acid. After mixing for 30 see OR a Vortex mixer, the tube was kept 
in ice for 20 tin; this was followed by centrifugation at room temperature to 
remove the denatured proteins. The supernatant was transferred to another 
tui3e and 10 mg of potassium carbonate were added. The contenk were mixed 
on a Vortex mixer and centrifuged briefly to precipitate the potassium per- 
chlorate formed. An aiiquot was then injected on the column. 
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Analyses were performed on a Waters Assoc. Model 6000 pumping system 
coupled to a Spectroffow SF 7?0 mu.ltiwavelengtk detector (Sckoeffel III&RI- 
ment Corp.). A reversed-phase system consisting of a 36 cm X 4 mm~Bondrtp& 
C!,, column (Waters Assoc) and methanol-10 m&f sodium dihydrogen pkos- 
pkate (1:4) as eluent at a flow-rate of 0.8 ml/min were used. Absorbance was 
monitored at 280 nm. Tke detector was operated at a sensitivity of 0.01 a.u.f.s. 
Peak heights were used for quantitation, Ah standard curves were linear and 
passed tkrougk the origin. 

RESULTS AND DiSCUSSION 

Reprasentative ckromatograms of serum samples shown in Fig. 1 demonstrate 
that control samples are free from contaminating peaks. Dietary xantkines, 
caffeine and theobromine and tkeophyhine metaboiites did not interfere witk 
the sssay. The average recovery of tkeopkylline added to serum over the range 
of 1 to 25 gg/ml was 88.2 * 4.9% (mean C_ SE., R = 16). Tke 3ower limit of 
detection was 1 pg/rnl serwn. 

This technique is very simple and involves no lengthy solvent extraction or 
derivatization procedures_ Winen sample size is limited, as in the case of prema- 
ture infants being treated for apneic spells, the whole procedure can be success- 
fully performed with 50 ~1 of serum. Most earker ckromatograpkic procedures 
require larger sample volumes. Very recently Least et al. [9] have reported a GC 
method that can be performed on 20-~1 samples; however, their method in- 
volves extraction and derivatization. The metkod described in tkis paper is 
currently being used for pkarmacokinetic studies of tkeopkylkne in premature 
and full-term infants and the results will be published at a later date. 
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