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Research about Hyperspectral Imaging System for Pre—Clinical testing of
Small Animal
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Abstract - In this study we have developed a hyperspectrum imaging system for highly sensitive and effective imaging
analysis. An optical setup was designed using acoustic optical tunable filter (AOTF) for high sensitive hyperspectrum
imaging. Light emitted by mercury lamp gets split in to diffracted and undiffracted beams while passing though AOTF.
GFP transfected HEK-293 cell line was used as a model for in vitro imaging analysis. Cells were first, analyzed by
fluorescence microscope followed by flow cytometric analysis. Flow cytometric analysis showed 66.31% transfection yield
in GFP transfected HEK-293 cells. Various images of GFP transfected HEK-293 cell were grabbed by collecting the
diffracted light using a CCD over a dynamic range of frequency of 129-171 MHz with an interval of 3 MHz.
Subsequently, for in vivo image analysis of GFP transfected cells in mouse, a whole-body-imaging system was
constructed. The blue light of 488 nm wavelength was obtained from a Xenon arc lamp using an appropriate filter and
transmitted through an optical cable to a ring illuminator. To check the efficacy of the newly developed
whole-body-imaging system, a comparative imaging analysis was performed on a normal mouse in presence and absence
of Xenon arc irradiation. The developed hyperspectrum imaging analysis with AOTF showed the highest intensity of
green fluorescent protein at 153 MHz of frequency and 494 nm of wavelength. However, the fluorescence intensity
remained same as that of the background below 138 MHz (475 nm) and above 162 MHz (532 nm). The mouse images
captured using the constructed whole-body-imaging system appeared monochromatic in absence of Xenon arc irradiation
and blue when irradiated with Xenon arc lamp. Nevertheless, in either case mouse images appeared clearly.
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