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Nonlinear microscopy, such as two-photon excitation fluorescence microscopy (2PEF), and second-harmonic generation (SHG) 
microscopy is being increasingly used to perform in vivo studies in dermatology. These techniques enable us to investigate the 

morphology and monitor the physiological process in the skin by the use of femtosecond lasers (such as a broadly tunableTi-sapphire 
laser) operating in the near-infrared spectral range (680-1060 nm). Recent years brought revolutionary progress in development of 
femtosecond pulse, all-fiber laser oscillators and amplifiers being suitable for nonlinear microscopy. Fiber lasers are of great interest 
not only because of their considerably lower price but the ease with which they can be combined with endoscopy, which would greatly 
increase the utility of nonlinear microscopy for pre-clinical applications and tissue imaging. In our presentation we introduce our 
novel, handheld nonlinear microscope system named FiberScope comprising a ~2MHz repetiton rate Yb-fiber laser as a pulsed light 
source for nonlinear imaging. Among others, our novel microscope system is capable of high quality in vivo 3D SHG imaging of the 
collagene content of murine skin at average power levels as low as ~5 mW, which value is measured directly above the skin. (Note this 
power level corresponds to that of a laser pointer.) Using SHG imaginging of the collagene, we investigated and followed the effects 
of obesity on dermal collagen alterations for instance. Additionally, using 2PEF microscopy, we could also visualize and monitor the 
in vivo the uptake of Alexa Fluor 546 labelled nanomedicine by Langerhans cells for 24 hours.
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