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Basic study for transillumination imaging of biological functions
using near-infrared light.

Yoshinon TAKAY, Yuji KATO" and Koichi SHIMIZ P

For the non-invasive functional imaging of an animal body, a transillumination technique was
developed to visualize the absorbance change in scatterers, Theoretical analysis revealed that we could obtain
the two-dimensional distribution of the absorbance change even in the strong scattering medium. We found
the scattering effect was reduced in a ratio image which was made with the images before and after the
absorbance change. In a phantom experiment, the spatial resolution was evaluated to be 10-15 mm at 10 mm
depth. In animal experiments, the functional change in rat brain was visualized. The local increase of blood
volume in the cerebral somatosensory area was successfully detected in the transillumination image of the
brain, when electric stimulation was applied on a rat forelimb. Through this study, the effectiveness of the

proposed technique was verified.
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Fig.3 Experimental set up using model phantom.
(a) Outline of measurement system, (b) Image and sampling line.
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Fig 5 Transillumination imaging system for rat head.
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Fig. 7 Imaging of local cercbral blood volume change caused by somatasensory,

(a) left fore-limb stimulated, (binght fore-limb simulated.
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