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Topically applied anaesthetics are employed in order to eliminate pain caused by needle insertion and injection, thus 
ameliorating patient compliance. Furthermore, they are devoid of symptoms of superficial trauma and local reaction. 

Therefore, the aim of this work was to develop a new formulation of lidocaine, proposed to improve its clinical effectiveness 
in topical anaesthesia in terms of both enhanced anaesthesia and a prolonged duration of action. For this purpose, we 
incorporated lidocaine in nanostructured lipid carriers (NLC). Particle size and zeta potential measurements, Fourier 
transform infrared spectroscopy and Raman spectroscopy were performed to characterize the NLC system. Furthermore, 
DSC and XRD measurements were conducted to investigate lipid crystallization which plays a very important role in the 
performance of NLC carriers. Additionally, membrane diffusion and penetration studies were completed in vitro and ex vivo, 
followed by measurements on skin hydration and transepidermal water loss in vivo. Our results lead us to the conclusion 
that the developed nanostructured lipid carrier is a promising vehicle for the topical delivery of lidocaine. The penetration of 
the NLC formulation was remarkable through heat separated epidermis after 24 hours, and the observed skin hydrating and 
occlusive effect also makes this formulation a favourable dermal carrier system.
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