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ABSTRACT 

The determination of cloxacillin and the other penicillin antibiotics at trace levels in pharmaceutical samples and biological fluids and 
tissues is difficult. Degradation of penicillins occurs during exposure to chemicals and solvents used in sample extraction, storage of 
extracts and chemical analysis. One of the most important factors for the determination of cloxacillin in bovine milk and tissues is the 
choice of solvent used for extraction. Cloxacillin stored in different solutions underwent two types of degradation: hydrolysis with 
decarboxylation to yield cloxacillinpenilloic acids when water or aqueous solutions of acetonitrile or t-propanol were used, and 
alcoholysis to form cloxacillinpenicilloic acid ester when methanol or ethanol was used. Cloxacillin stored in aqueous methanol or 
acetonitrile solution underwent faster degradation when stored in water or aqueous solutions of 2-propanol or ethanol. The solvent 
combinations that resulted in minimum sample degradation of cloxacillin were acetonitrileethanol-water (25:25:50) or ethanol-water 
(5O:SO). Degradation of cloxacillin was faster at the lower levels (500 and 50 ng/ml) of the antibiotic for all solvents tested. Nearly 
complete degradation of cloxacillin was observed at the 50 ng/ml level after 2 h at 2O’C. Degradation was nearly non-existent at the 1 
mg/ml level of the antibiotic in each solvent. 

INTRODUCTION 

The determination of /?-lactam antibiotics in 
pharmaceutical samples, biological fluids or tissues 
is difficult owing to solvent degradation occurring 
during sample extraction, storage and chemical 
analysis. Degradation of /?-lactam in the presence of 
methanol has been reported [l] and solvents used in 

sample preparation or storage of extracted samples 
could account for some degradation products re- 
ported for penicillins [2-131. Degradation in com- 
mon solvents used in B-lactam analysis, such as 
methanol or acetonitrile [14-201, could prevent 
their determination at part per billion (ppb) levels. 
Further, under these circumstances, the determina- 
tion of penicillins at ppb levels may be based on the 
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ethanol was present. As the methanolysis products 
form at a faster rate, methanol cannot be used in 
any step of an analytical procedure. With strict con- 
trol of the analytical procedure, ethanol-water 
(50:50) or acetonitrileethanol-water (25:25:50) can 
be utilized for extraction from biological fluids or 
tissue and for the chromatographic separation of 
penicillins. If the extracts cannot be analyzed imme- 
diately, the samples should be stored dry or only in 
the presence of water at - 20°C or lower temper- 
atures to minimize degradation. Further, care must 
be taken in the determination of penicillins by LC in 
the absence of specific detectors, as some of the deg- 
radation products have very similar retention times 
to the undegraded antibiotic, possibly leading to 
misidentification. 
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