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Abstract: Due to the inherent charge accumulation effect causing tissue damage and degrading electroding

performance, monophasic pulses were found to be low control efficacy in studies of motor control in rats.
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In contrast, this problem could be figured out effectively by biphasic pulses through charge balance. How-
ever, the specific advantages in motor control efficacy remain unclear for biphasic pulses, especially there
was a lack of quantitative comparisons of key kinematic parameters. In this study, a biphasic pulse stimu-
lation module based on the charge balance principle was designed to systematically compare the motor con-
trol efficacy with that of monophasic pulses, using the Medial Forebrain Bundle (MFB) and Ventral Pos-
teromedial nucleus (VPM) brain regions controlling forward movement and turning. It is found that the
minimum stimulation amplitude required to drive movement in rats is significantly lower for biphasic pulses
than that of monophasic pulses. Under the same stimulation parameters, biphasic pulses induces forward
movement at a maximum speed of (12.50+0. 23) m/min, which is 34.43% higher than that of monopha-
sic pulses. At the same time, the maximum turning angle induced by biphasic pulses reaches
(173.4£1.92)°, with an increase of 26.95% compared to monophasic pulses.
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Fig. 1 Integrated stimulation electrode
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amplitude and rat turning angle
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