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closed-loop therapies for epilepsy where:

1. Electrodes record the EEG

2. A microcontroller processes the EEG

3. The optical probes will activate/inhibit
the involved neurons (OG) or uncage
drugs (OP)

Some HG (e.g PAAmM-Alg, Acrylamide-Alginate)
have swollen stiffness (kPa range) much lower
than dehydrated state stiffness (Mpa range).

= Transition Time ~10’

" Demonstrated in agarose phantom
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FABRICATION

Nano Imprinting Lithography (NIL)

INHIBITION OF EPILEPTIFORM AFTERDISCHARGES IN RAT BY BLUE LIGHT = Pattern replication Via I\/Iolding
ILLUMINATION. BLUE LINE REPRESENTS THE ILLUMINATION ON [1]

CHALLENGES

Chronic implantations of optical probes

need to meet a number of requirements

to guarantee a successful operation of " |[nexpensive

the device. SOFTETAD " Fast prototyping

PLASMA TREATMENT

Process overview:
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1.Foreign body reaction (FBR)

minimization

" Imprint the pattern on Soft Stamp

= Better control during imprinting

= Shank Dimensions (<100um)
" Low stiffness

: ] {{?{l \ PEEL OFF P{{T?{NT = |ower probability to damage the master mold
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3.Surgical protocols compatibility l = UV polymerizarion of the optical material
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5.Light source Integration

Swollen probe Dehydrated probe
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FABRICATED WAVEGUIDES TRANSMITTING LIGHT HGs BENDING STIFFNESS VARIATION [2] CROSS SECTION OF THE NIL FABRICATED WAVEGUIDES

CONCLUSIONS

= NIL technique is capable to produce flexible waveguides with overall dimension (thickness and width) smaller than 100um
= QOptical measurements reported more than 60% of light is transmitted (for WGs wider than 5um)

" An efficient coupling will lead to lower losses
= Microscope images show low surface roughness of the side walls

= Surface roughness is one main responsable for optical losses

" Biomaterial coating is currently under development
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