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Abstract In attempt to clarify the control mechanism of the stomatognathic system during biting, we have been analyzing
TMYJ loading, employing a 2-D static model of the jaw. To expand the analysis into a three-dimensional one, we developed a
simple 3-D rigid body model of the jaws, and then analyzed the loading during unilateral biting, in order to elucidate how each
masticatory-muscle force affects the bite force and TMJ loading on both the working and non-working sides. The results were
summarized as follows: 1) the activation of the masseter and anterior temporalis muscles on both sides generates the bite force,
and that on the non-working side has a function of reducing TMJ loading on the working side, as already recognized; 2) the
activation of the lateral pterygoid muscle on both sides does not function in the generation of the bite force, as expected from
our previous 2-D analysis; and 3) the activation of the medial pterygoid muscle on both sides also generates the bite force, and
that on the non-working side deviates the direction of the TMJ-loading vector on the working side latero-posteriorly.
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Fig.1 Jaw bones and masticatory muscles
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Fig.2 Anatomical structure of the temporomandibular
joint: (a) sagittal cross-section and (b) frontal
cross-section.
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Fig.3 A three-dimensional model of the jaw: (a) sagittal
projection and (b) frontal projection.
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Table 1 Coordinates of the point of application of muscle-
force, TMJ-loading on right side (non-working) and bite
-force on left side (working).
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-3 ] 43.75 1219 -49.47
IEE T 41.72 3420 515
SRRz 43.36 3.30 -1.29
P ZE 39.47 4.79 -45.70
FREAN 4542 0.00 0.00
FE—KEHEEM) -19.58 58.78 -43.97
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Table 2 Direction cosines of muscle-force and bite-force
vectors.
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MR ZE 0.485 0.504 0.714
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Table 3 Cross-sectional area and maximum muscle-force
of masticatory muscles.
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B 6.80 272.0
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MR ZE 437 174.8
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Table 4 E/ Eyvc and estimated muscle-force f during left
group function biting.
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Fig.4 Relationship between bite-force f, and TMJ loading
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