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ABSTRACT
[Introduction)

We devised an elastic elbow supporter made of thermoplastic styrene elastomer (TPS) to help prevent throwing injuries
and facilitate a safe return to pitching after injury. However, the effects of TPS hardness and elongation on valgus restrain-
ing torque have not been clarified. Therefore, this study aimed to investigate the effects of TPS hardness and elongation
on valgus restraining torque using an elbow model.

[Methods]

The elbow model was attached to a torque tester, and the valgus restraining torque exerted by the TPS against passive
valgus motion was measured. TPS (40 mm in width and 80 mm in length) was attached to the medial side of the elbow
model. Measurements were performed under 12 conditions, combining four levels of TPS hardness (5, 15, 20, and 30) with
three levels of elongation (1%, 2 X, and 3 X). The movement was performed with a valgus angle of 10° and varus/valgus
angular velocity of 10°/s for 75 repetitions. Statistical analysis was performed using the Kruskal-Wallis test and Bonferroni
correction, with a significance level of 5%.

[Results]

The maximum valgus restraining torques (Nm) exerted by the TPS against valgus motion with 1 X /2 X /3 X elongation
were 0.22/0.28/0.33 for hardness 5, 0.23/0.40/0.52 for hardness 15, 0.25/0.58/0.80 for hardness 20, and 0.25/0.76/1.16
for hardness 30. Except for the 1X elongation between hardness levels 20 and 30, the maximum valgus restraining torque
exerted by the TPS increased significantly as the hardness and elongation increased (p<0.05).

[Conclusion])

The maximum valgus restraining torque against valgus motion in the elbow model increased with increasing TPS hard-

ness and elongation.

Key words: thermoplastic styrene elastomer, elbow model, elbow valgus restraining torque
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