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Effects of Adhesion Behavior of Extraocular Muscles on Eye Motion
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Abstract; Objective To investigate the effect of adhesion behavior of the extraocular muscle (EOM) on eye
motion. Methods The pull-off test was carried out on EOM in vitro exposed to the air in different time periods
using steel spherical indenters with three different sizes, and adhesion behavior of the EOM was studied. Then
contribution of the adhesion between EOM and sclera to maintain eye balance during eye motion was analyzed by
combination with the JKR theory. Results The adhesion force of the epimysium of EOM in vitro decreased with
the increase of exposure time. Except for the case of 1-hour exposure time, the adhesion force was not affected
by the indenter size at other exposure time. The experimental adhesion force was in good agreement with the
theoretical adhesion force calculated by the JKR theory. The adhesion force between EOM and sclera, as well as
the active force of lateral rectus muscle increased with the abduction angle increasing. The adhesion moment

5 H #1:2022-03-29; f&E HHJ:2022-05-12

E&WE . HE ARPAEE4TH (11802196,31800789,12072218 ,12172243)
BEMEE . 4, YT, E-mail: guohongmei@ tyut. edu. cn
RS — 1



T &,%. ERSMALREMITT 20 34 ARBKIZ 3 B 2500

HE Jing, et al. Effects of Adhesion Behavior of Extraocular Muscles on Eye Motion 1007

increased exponentially with the abduction angle, and accounted for an increasing proportion of the sum of

resistance moment, passive moment and adhesion moment. Conclusions The duration of exposure to the air

had a significant effect on adhesion properties of the epimysium of EOM in vitro. The adhesion interaction

between sclera and EOM could be preferably described by the JKR theory. The adhesion interaction between
EOM and sclera participated in maintaining balance of the eyeball and made certain contributions in regulating eye
motion. The results in this study can provide theoretical foundation for researches of disorders related to eye

motion such as strabismus.
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Fig.1 Adhesion behavior of EOMs (a) Schematic for EOMs controlling eye motion, (b) Geometrical profile of steel spherical

punch indenting the EOM, (c¢) Contact force-displacement curve, (d) Pull-off test
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Fig. 2 Adhesion regulates the eye motion (a) Primary position,
(b) Abduction 6, (c¢) Illustration for adhesion interaction
between the sclera and the EOM
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