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Flexible optitrode for localized light delivery and electrical recording
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he twisted-wire tetrode(TWT) for neuronal unit recording in the deeper regions of the brain, such as the hippocampus,

has been indispensible to our understanding of how the neural mechanisms underlying normal learning and memory are
usurped by drug addiction or disrupted by neuronal diseases. This simple device is fabricated by twisting four ~13 pum insulated
nickel-chrome wires together, thermally fusing the insulation, and clipping the end to create a probe with four closely spaced
electrodes in a plane perpendicular to the cut wires. This letter describes the integration of a high-efficiency optical channel to
deliver light to the sensing electrodes of a TWT while maintaining the fundamental flexibility of the TWT. Such a device could
be used for molecularly specific control of in vivo neural activities by optogenetic stimulation and silencing with simultaneous
electrical recording, which are essential for potential closed-loop feedback control.We present optitrode, a miniaturized flexible
probe for integrated, localized light delivery and electrical recording. This device features an annular light guide with transparent
polymer and fused silica layers surrounding a twisted- wire tetrode. We have developed a novel fabrication process, V-groove
guided capillary assembly, to achieve high- precision, coaxial alignment of the various layers of the device. Optitrode with a
length-to-diameter ratio ~500 (5 cm long, 100 um diameter) has been fabricated, and both the electrical and optical functions
have been characterized. The prototype can deliver 11% (110 mW) of the total laser power under abrupt bending angle 25°.
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