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Lidocaine, procaine, benzocaine and tetracaine (Figure 1) are local anesthetics commonly used in medical and
dental treatments [1]. However, they are also important from a forensic point of view, since they can be used as
adulterants of cocaine [2] or as substances of abuse, exhibiting toxicity in the Central Nervous System and in the
Cardiovascular System [1,3]. Combining this fact with the environmental issues that prevail in our day-to-day, it is
necessary to develop analytical methods that allow, in a simple, fast and effective way, to monitor these analytes in
complex biological matrices, considering the principles of Green Analytical Chemistry.
In this sense, in this work, two green and innovative analytic techniques are being developed and compared,
namely the adsorptive bar microextraction (BAμE) and the solid phase microextraction (SPME) with LC Tips, used
with the objective of performing the extraction and the pre-concentration of the four target anesthetics followed by
gas chromatography coupled to mass spectrometry operating in the acquisition mode of selected ion monitoring
(GC-MS(SIM)).
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Figure 1: Chemical structures of the target anesthetics.
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The two methodologies revealed good results, great simplicity, easy handling and low cost.

Preliminary results in aqueous matrix indicate that BAμE devices have better extraction
efficiencies than SPME LC Tips when compared to a standard mixture.

The optimized method will be validated to monitor the selected anesthetics in biological
matrices.
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Figure 2: Box-Behnken design optimization for the extraction stage of BAµE (left) and SPME LC 
Tips (right) devices.

Figure 3: Factorial design optimization for the liquid desorption stage of the procedure using 
BAµE (left) or SPME LC Tips (right) devices.
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