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Introduction: Benzocaine and procaine are local anesthetics with side effects such as hyperdefensive reactions
and cardiac disorders. This research presents a reliable method based on the combination of hollow fiber liquid phase
microextraction (HF-LPME) and gas chromatography-mass spectrometry (GC-MS) for preconcentration and
determination of the medicines. Optimization of the process was performed by the response surface modeling (RSM)
method.

Methods and Materials: Preconcentration was conducted using polypropylene hollow fibers and octanol as
extracting solvents. The RSM method determined the optimized level of the variables (extraction time, pH, and ionic
strength). A gas chromatograph (Agilent 7890A) equipped with an HP5-MS column and a 5975C mass selector
detector was used for the determination of the medicines, and the peak areas (response) were determined by the
extracted ion-chromatogram (EIC) at the specific m/z values of 120 and 86 for benzocaine and procaine, respectively.

Results: The responses were satisfactorily fitted to the second-order response models (R2=0.9610 for benzocaine
and R2=0.9417 for procaine), and the predicted optimal conditions were as extraction time=90 minutes, pH=11, and
ionic strength of 2.4 mol L- 1. Based on the results, the primary factors and interactions significantly affected the
response to benzocaine. The response of procaine was also significantly affected by the factors of pH and time, as
well as their interaction. The calibration curves were linear in the range of 1-1000 pg L-1 (R2=0.9993 and R2=0.9983,
for benzocaine and procaine, respectively), and the limits of detection and quantification were 0.1 and 0.35 pug L-1 for
benzocaine, and 0.36 and 1.21 pg L-1 for procaine, respectively. Using the method, high efficiencies in the range of
97.6%-98.9% were obtained for HF-LPME of the medicines in the actual samples.

Conclusion: According to the results, the introduced method is suggested for efficient and environmentally
friendly extraction of benzocaine and procaine in the biological fluids.

Keywords: Benzocaine, Procaine, Hollow fiber liquid phase microextraction, lon Chromatogram, Response
Surface Modeling
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