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ABSTRACT Ñ  The application of femtosecond (fs) lasers to biomedicine opens new opportunities for the study of 
biological systems and the diagnosis and treatment of diseases.  The high peak intensities of fs-lasers enable 
nonlinear interactions between light and tissue. Nonlinear interactions confine energy absorption to focal volumes 
beneath the surface enabling selective ablation inside the tissue with high resolutions.  This highly efficient and non-
thermal ablation mechanism allows removal of tissue using low energy pulses, reducing both mechanical and 
thermal damage to the surrounding of the target. In this talk, I will f irst present our studies on laser nanosurgery 
performed in-vivo in the model organism, C. elegans [1]. By just cutting few nano-scale nerve connections (axons) 
inside C. elegans, we succeeded to remove the animalÕs ability to move backwards. The ability to perform precise 
nanosurgery on such organisms provides tremendous research potential for rapid screening of drugs and discovery 
of new biomolecules affecting regeneration and degeneration.  Next, I will introduce a novel laser nanosurgery 
technique called plasmonic laser nanoablation (PLN) [2]. This technique takes advantage of surface-enhanced 
plasmonic scattering of fs-laser pulses in gold nanoparticles to vaporize tissue in atto-litter volumes.  Finally, I will 
describe our recent efforts in the development of a multimodal Òseek-and-treatÓ endoscopic system capable of 
delivering ultrashort laser pulses for microsurgery and nonlinear microscopy in a clinical setting for early diagnosis 
and treatment of cancer [3]. 
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