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SUMMARY 

An automated gas chromatographlc method for determmatlon of theophylhne m plasma 1s de- 
scribed A novel feature of this assay 1s the use of tnethylsulfonmm hydroxide as an on-column 
alkylatmg agent A simple extraction procedure together with automated sample InJectIon and 
data processing has facilitated processing of large numbers of samples generated m pharmacokl- 
netlc studies The between-run coefficient of vanatlon was 2 2% at 5 pg/ml (n= 5) and 3 9% at 
15 fig/ml (n = 6) Within-run coefficient of vanatlon was 2 4% at 5 fig/ml (n =9) and 3 3% at 15 
pg/ml (n = 6) Accuracy was 105% at a concentration of 5 &ml and 102% at 15 pg/ml 

INTRODUCTION 

Theophyllme 1s an important drug commonly used m the treatment of asthma 
and chrome obstructive pulmonary disease Since theophyllme has a narrow 
therapeutic index and the rate of clearance varies considerably among mdlvld- 
uals [ 11, plasma level momtormg 1s necessary to determine the optimum dos- 
mg regimen. A variety of methods for the determination of theophyllme m 
blologlc specimens have been reported m the literature Methods include ul- 
traviolet spectrophotometry [ 21, enzyme immunoassay [ 3-51, hquld chro- 
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maJor ions (Fig. 3) produced by electron impact ionization of theophyllme 
ethyl derivative* the molecular ion m/z 208 and a maJor fragment m/z 95 An 
advantage to momtormg the m/z 95 fragment is that a fragment of this mass 
has low abundance m the mass spectra of the caffeine metabohtes paraxan- 
thme and theobromme (Fig 3) Consequently, potentral interference caused 
by the presence of these substances, which may not be completely resolved 
chromatographically, can be largely eliminated by basing the analysis on the 
m/z 95 ion chromatogram The results, presented m Table I, indicate a good 
correlation of our GC method with HPLC and GC-MS 

The assay has been used to study the pharmacokinetlcs of theophyllme and 
the potential interactions of mcotme gum and theophyllme m smokers [l] 
Plasma theophylhne concentration-time curves for one SubJect studied while 
smoking, chewing nicotine gum, and chewing placebo gum are shown m Fig. 4 
Concentrations were readily determined for 24 h followmg an intravenous in- 
fusion at 0.2 mg/kg per mm for 30 mm 

CONCLUSION 

Advantages of the method described in this paper mclude the srmplicity of 
the extraction procedure, a short chromatographrc run time, good sensitivity 
and precision for small plasma samples, and automated sample mJection and 
data processmg. The method also demonstrates the utility of sulfomum salts 
as derlvatlzmg agents for GC 
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