
Page: 11 ICDS 2024

International Conference on Dermatology & Skincare
April 15-16, 2024 | Orlando, USA

Development of a noninvasive optical technique to visualize physiological 
functions inside animal bodies 

Abstract:

Leveraging the deep penetration capability of near-infrared (NIR) light through the skin, 
we are able to noninvasively visualize the subcutaneous blood vessel structure. However, 
deep-seated structures suffer from severe blurring due to intense light scattering within 
body tissues. To address this, we have devised scattering suppression techniques enabling 
the acquisition of clear three-dimensional (3D) images of absorbing structures within tur-
bid media, such as the blood vessel network inside animal bodies. In transillumination im-
aging, we can effectively mitigate diffusely propagated light components by selectively 
detecting near-axis scattered light. In addition, we can achieve superior blur reduction 
by employing a depth-dependent point spread function (PSF) derived from the diffusion 
approximation to the energy transfer equation. Moreover, this PSF facilitates deep-learn-
ing techniques, generating abundant training pairs of both unblurred and corresponding 
blurred images at various depths below the skin surface. Through neural networks trained 
on this dataset, we successfully reconstruct clear 3D images from a single blurred image, 
even when the depth of the absorbing structure remains unknown. Experimental valida-
tion, involving studies with both animal and human subjects, underscores the validity and 
versatility of our developed techniques. Expanding beyond structural imaging, we extend 
this methodology to functional imaging, enabling visualization of physiological changes 
occurring beneath the skin surface. By utilizing NIR light to measure physiological param-
eters like oxygen saturation within subcutaneous blood vessels, our technique becomes a 
valuable biomedical tool with applications in dermatology. 
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