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Our research group indicated that a disturbance such as a microparticle on

the pathway of a spreading droplet has shown the tremendous ability to accelerate locally the motion

of the macroscopic contact line. To better understand the mechanisms behind the particle-liquid
interaction, we numerically investigate the pressure and velocity fields in the liquid film. The
results are compared to experiments assessing the temporal shape variation of the liquid-film
meniscus from which pressure difference around the particle is evaluated. The flow structure within
the liquid meniscus forming at the foot of the micro-pillar evinces a horseshoe vortex wrapping
around the obstacle, notwithstanding that the Reynolds number in our system is extremely low. Here,
the adverse pressure gradient driving flow reversal near the bounding wall is caused by capillarity

instead of inertia. The horseshoe vortex is entangled with other vortical structures, leading to an
intricate flow system.
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