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Diseuses like Age-related Macular Degeneration or Retinitis Pigmentosa result in deterioration of photoreceptors in the retina, so
eventually [eading to blindness. And the degenerated retina can't be cured by conventional treatments. So artificial retina systems,
which transter external power and encoded image signals to internally implanted microelectrode amrays onto the retina and evoke
artificial vision using electrical stimulation, have been studied to substitute the degenerated retina. In this paper microelectrode arrays
have been developed for antificial retinal system. To reduce the damage during iniraocular implantation, flexible polyimide is selected
as the substrate material of microelectrode ammays. The transparent characteristics of polyimide makes the handling of amays in the
eve very difficult, so we outlined the arrays with metal pattern. Vanous shapes of microelectrode arrays are designed o minimize
the tissue damage and {ake beiter contact to the retina. There are perforstions in e microelectrode amays for humor circulabon
The ammass are fabricated to maintain planar shape, and have high elasticity to be tolerable 10 bending or twisting. Gold and polysilicon
are used as the clectrode matenals, With the microelectrode armays, we observed the biocompatibility by long term implantation in
rabbits” eve and human retinal pigmentosa epithelium cell culiuring on the arrays. For 60 days after implantation, there is no sign
of mflammation or swelling at the interface. The cultured cell had the same bebavior with contral group for 20 days. Biocompatibility
and bicsrability of Jeveloped microelectrode armays have been proved. With this experiment and afterward research, the microelectrode
arravs are expected to function as stimulating or recording arrays for artificial retina.
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Tuo principles of mivrmaton encoding have been sugpested to understand sensorv processing in the nervous systemn, The fisst is
& labeted line principie and the second is a poapulaton encoding principle. Recent studies faser population-encoding principle. In this
sitadv, we tried to analvze how stimulus location encoding amang simultaneously recorded single neurons of the primary somatosensory
i51 conex of mat iy chaneing depending on the post-stimubus time in view of population encoding principle,

In . expenment, tetle stimulation (1 Hz) was applied either to the left 5th digit or s the left lateral palm respectively, In ather
expeiment. hoth periphersl lecations were simultaneously stimulated. To see how respense population vectors are changing in time
denuin, we senalized each 1S dirensional vectors to wunit size and plotted temporal vertonial distance varations compared with
maumly active instance. The plotting showed response population vector is not statically or constantly encoded during active period.
- Jvmamiy vemmien exhibited an oseillating feature with 5 ms period and initial overshoot. As time passes, the oscillatng fearure
was somewlst medelated by activity dependent manner but its basic oscillating feature was maintained. When two different body
pans wers co-timulzied, response poputation vector showed non-linearity. That is, co-stimulation vector does not siow simple linear
addition of twe different response vectors. These results suggested that the nature of sumulus encoding among ensemnbles of SI corex

nesson of the Mt s not statie, but nen-linear duting active response petiod.
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