135

5021 sciforurm

Abstract
Small Force Sensor to Measure the Three
Components of the Ground Reaction Forces in Mice *

Tayssir Limam *, Florian Vogl and William R. Taylor *

Institute of Biomechanics, ETH Ziirich, 8093 Ziirich, Switzerland

* Correspondence: tayssir.limam@hest.ethz.ch (T.L.); tayssir.limam@hest.ethz.ch (W.R.T.)

t Presented at the 8th International Symposium on Sensor Science, 17-26 May 2021; Available online:
https://i3s2021dresden.sciforum.net/.

Published: date

Abstract: The measurement of the ground reaction forces (GRFs) helps in determining the role of
each limb for support and propulsion, in predicting muscle activities, and in determining the strain
conditions experienced by bones. Measuring the GRFs in mice models is therefore a cornerstone for
understanding the rodent musculoskeletal and neuromotor systems, as well as for improved
translation of knowledge to humans. Current force plates are too big in size to allow the
measurement of forces for each paw. This limitation is mainly due to the large size of the used
sensors. The goal of our study was therefore to develop a small 3D force sensor for application in
rodent gait analysis. We designed a flexible and small mechanical structure (8 mm x 8 mm) to isolate
force components. Using FEM simulation, we chose the area with the highest strain to fix two strain
gauges for each direction. The small size of the sensor allows us to fix four of them under a plate on
the mouse paw size (approximately 17 mm). According to our primarily results the force plate has
a resolution of 2mN in the vertical direction and 1mN in the fore-aft and mediolateral directions.
The construction of a runway with such a force plate will allow the measurement of GRFs and the
center of pressure of each rodent paw for different steps. Such techniques thus provide a basis for
assessing functionality in mice models, towards improved translation of rodent research.
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