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82 samples were used to create the neural network model. Sample size were chosen on the basis of the accuracy of the model and the
experimental cost. The 10-fold cross-validation in our study showed that 82 samples are satisfactory to achieve a reasonably good level of
accuracy.

31 anonymous clinical EFI profiles with paired CT scans were used to validate the accuracy of the neural network model. These profiles were
chosen to ensure their representativeness of the patient population variation in EFI by comparing them with 97 clinical data.

HiFocus 1J electrode array EFI data from electrodes 12 and 16, and Cochlear Corporation Nucleus® CI522 data from electrodes 1,12,13,15,18
and 22 were excluded in this study due to their unavailability, but this does not affect the measurements of other electrodes and the general
shape of the EFI or transimpedance profiles.

The impedance measurements of the electro-mimetic bone matrices were repeated at least 3 times. EFI measurement in each 3D printed
cochlear models was repeated 3 times. All attempts at replication were successful. 3D printed models were tested with different cochlear
implant electrodes (HiFocus 1J electrode array, HiResTM Ultra HiFocusTM SlimJ electrode and Cochlear Corporation Nucleus® CI522) to
ensure the general shapes of EFIs measured with different implants in the same model are the same (n = 15 in total). The applicability of the
neural network model on predicting EFIs of different cochlear implant electrodes were validated with 4 electrode types (n = 15 with data from
3D printed models and n = 31 with clinical data). The correlations between the printing parameters and the actual features were calibrated.

This study did not involve group allocation, hence randomisation of participants did not apply.

This study did not involve group allocation, hence blinding did not apply in this study.




