EXAMPLES OF ALTERNATIVES TO ANIMAL USE IN HEARING LOSS
RESEARCH

1. In vitro Models:

e Cochlear Cell Cultures: Researchers can use cell cultures derived
from human or animal cells to study cochlear function in a controlled
environment.

e Organotypic Cultures: These cultures maintain the three-dimensional
structure of the cochlea and can be used to study cellular interactions
and responses.

2. Microfluidic Devices:

e Lab-on-a-Chip Technology: Microfluidic devices can simulate the
fluidic and mechanical environments of the cochlea, providing a
platform for studying cellular responses to various stimuli.

3. Computational Models:

« Mathematical and Computer Models: Computational models can
simulate cochlear function and response to different conditions,
allowing researchers to predict outcomes without the use of animals.

4. Human-based Studies:

e Clinical Studies: Observational and interventional studies involving
human participants with cochlear hearing loss can provide valuable
insights into the condition and potential treatments.

« Epidemiological Studies: Studying large populations to identify risk
factors and patterns associated with cochlear hearing loss.

5. Human Stem Cell Research:

e Induced Pluripotent Stem Cells (iPSCs): Researchers can
differentiate iPSCs into various cell types found in the cochlea, allowing
for the study of human-specific cellular responses.

6. Bioinformatics and Data Analysis:

« Analysis of Existing Data: Utilizing publicly available datasets and
information to analyze genetic, molecular, or clinical data related to
cochlear hearing loss.

7. Exvivo Studies:

e« Human Tissue Samples: Utilizing donated human cochlear tissues,

obtained during surgeries or post-mortem, for ex vivo studies.
8. Biomechanical Models:

e Mechanical and Biomechanical Models: Developing models that
mimic the mechanical properties of the cochlea to study its response to
different stimuli.

9. Humanized Animal Models:

o Genetically Modified Animals: Creating animal models with
humanized genes or tissues to better simulate human responses
without using a large number of animals.



