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In patients with severe to profound hearing loss, cochlear implants (CIs) are currently the only therapeutic option when the amplification with conventional hearing aids does no longer lead to a useful hearing experience. Despite its great success, there are patients in which benefit from these devices is rather limited. One reason may be a poor neuron-device interaction, where the electric fields generated by the electrode array excite a wide range of tonotopically organized spiral ganglion neurons at the cost of spatial resolution. 
There are several strategies we follow in our group to improve this bioelectrical interface in the future. We will present the most recent results of cell culture experiments on postnatal spiral ganglion neurons regarding I. neuroprotection, II. directed neurite outgrowth, and III. regenerative strategies.

Each of these strategies may have a potential use for poor performers depending on the individual circumstances to improve speech perception and hearing outcome in the future. In addition, we will discuss the need for improvement and give an outlook towards the use of optogenetic technology for the next-generation CI.
