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Question

e Doecs human tongue mobility differ when surrounding bone

structure 1s removed?

Background

e The human tongue 1s classified as a muscular hydrostat (MH)
e MH:s function independently of a solid skeletal system with
hydrostatic pressure as mechanical support

o E.g., trunks, tentacles, and tongues
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e Prior studies also established the tongue’s function to be
dependent on interaction with surrounding skeletal
structures.

e Research gap
o Tongue mobility with and without surrounding bone

e Why is this interesting?

o Investigation on mechanical support will enable comparisons

between human MHs and non-human MHs.
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Hypothesis Methods cont.

e There will be differences in tongue mobility in the absence of Experimental Conditions
supporting bone structure. 1. Control 2. Experimental Condition
Methods Example: Transversus Muscle Excitation at level 25%
e 3D Interactive biomechanical simulation platform: Artisynth With surrounding bone structure Without surrounding bone structure
o Java-based API for model creation — maxilla and mandible — maxilla and mandible

e Using the Jaw-Hyoid-Tongue complex model to run the simulations

() @® ArtiSynth JawHyoidFemMuscleTonguePosition [ ...h_models/src/artisynth/models/jawTongue/batch ] [ ] D ArtiSynth JawHyoidFemMuscleTonguePosition [ ...h_models/src/artisynth/models/jawTongue/batch ]
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Next Steps

e Finish running all simulations through Artisynth and data analysis

e Input to simulations: Combinations of muscle excitations of the tongue

muscles + activation of bones—mandible and maxilla.

. . , , , e Interested in how muscle fiber orientation influences tongue movement
e QOutput of simulations: Coordinates of various points on tongue o . - .
o Further research will investigate the mobility of a human tongue compared to radially

Experimental Trials organized muscular hydrostats—tentacles.

e Employing an automatic simulation program to run all possible combinations of
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