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Introduction

Cochlear implants are prostheses which restore hearing by replacing the function of damaged sensory cells 1in the cochlea. Electrodes directly stimulate neurons of the au-
ditory nerve which relay sound information to the brain, where it 1s perceived. Despite the success of cochlear implants, some people experience poor hearing outcomes
with their implants. These are not due to the implant but are likely due to the biological response at the electrode-tissue interface. As availability of human tissue to in-
vestigate the tissue response to cochlear implantation 1s limited, there 1s need for an effective relevant in vivo model to study the interface. We are establishing a mouse
model for cochlear implantation. We are using uCT and 3D X-ray histology to investigate the response at the electrode-tissue interface with the aim of understanding
how the tissue response to the array may alter stimulation of the auditory system and consequently alter hearing performance.
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Cochlea anatomy hlghllghtlng keys regions of interest
Comparison between a mid-modiolar cochlea section 1maged by
light microscopy with conventional histology (a.) and pCT (b.)

Validation of surgical technique post-implan-
tation and investigation of fibrotic response
to cochlear implantation in mouse model

Inflammation Proliferation Remodeling 3D structural data
a. Manual segmentation of the mouse cochlea in Avizo. b. Surface re-

BN construction of the material in Avizo. ¢. 3D modelling of the segmented
'|;,I}|f H“ |||||-|||||||‘“||| cochlea in Avizo. d. Human 3D printed cochlea with electrode-array,
e 1 2 5 10 15 20 25 30 35 produced by Oticon medical - used to optimise implant design and stim-
d. b Days ulation.
Investigating the fibrotic response to cochlear implantation using a mouse model
a. The electrode array assembly - designed and produced by Oticon medical.
Pilot pCT data of a cochlea b. Schematic describing the stages of the wound healing process responsible for the
a. A single digital mid-modiolar section of the cochlea. formation of fibrotic sheath around the electrode array. This will be investigated in
b,c. Overall 3D render of the cochlea at high resolution. this model.
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Future work 1g13@soton
- Optimise uCT scan parameters for mineralised and de-mineralised paraffin embedded mouse cochleae to establish the best contrast and E PS RC
resolution. Translate this data for use 1n post-operative in-vivo scanning after implantation for monitoring of fibrotic response.

- Optimise conditions to obtain uCT scan of implanted mouse head to validate surgical technique and 1dentify position of electrode-array.
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- Carry out detailed immunohistochemical analysis of immune cells to determine the kinetics of the biological response at electrode-tissue Otl c on
interface and study the central response (alterations to auditory processing) to the presence of fibrosis as a proxy of poor hearing outcomes. Because
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