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INTRODUCTION: Minimally invasive surgical interventions could be drastically improved by substituting electrically
wired instruments with smaller, maneuverable, untethered and reconfigurable devices. Here we discuss the
ultrasound tracking of soft miniaturized grippers that are used using closed-loop control. The patterned bilayer
structure of such millimeter grippers endows them with thermos-responsive and magnetic properties which can be
exploited to perform complex tasks. The presented results, obtained with non-invasive ultrasound imaging, are
promising for future applications in minimally invasive surgery [1].

EXPERIMENTAL.: Grippers with biocompatible self-folding structure [2] are patterned with magnetic nanoparticles to
allow their motion control with wireless magnetic fields. The used nanoparticles also act as contrast agent for
ultrasound imaging. Noise reduction, feature extraction and clustering techniques allow to track the agent in the
workspace using a B-mode ultrasound image. An electromagnetic experimental setup and a Peltier element allow to
control the position and configuration of the grippers in the workspace.

RESULT AND DISCUSSION: Robust and efficient ultrasound tracking and motion control techniques are developed.
These algorithms are used to demonstrate closed-loop motion control of soft grippers with ultrasound tracking.
Differently from traditional imaging, this technique could be used in minimally invasive in-vivo experiments.

CONCLUSIONS: The study presents the fabrication, ultrasound tracking and motion control of biocompatible bilayer
grippers. The design of the grippers takes into account their need to move using magnetic fields and allow their
tracking with ultrasound imaging, without the need for optical feedback.
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