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The speaker will provide an overview of two ongoing research topics within the Surgical
Robotics Lab in the area of targeted drug delivery systems, i.e., needle steering and medical
micro robotics.
The first part of the talk, speaker will describe combining needle deflection models with imageguided techniques to steer flexible needles to a moving target. Two different models for
predicting needle deflection undergoing multiple bends will be presented. The first is a
kinematics-based model, and the second model predicts needle deflection based on the
mechanics of needle-tissue interaction. The models are validated using double bend experiments
in soft-tissue simulants, and also using a needle embedded with Fibre Bragg Grating sensors.
The kinematics-based model is used for steering the needles under image-guidance. The
proposed steering algorithm is demonstrated using camera and ultrasound images as feedback
while compensating for target motion. The algorithm is also used to track a needle undergoing
multiple bends in 3D using a 2D ultrasound probe.
The second half of the talk, will entail a discussion on how wirelessly controlled agents might
offer advantages in terms of reduced invasiveness and untethered access to deep-seated regions
within the human body. The closed-loop control of micro particles, miniaturised hydrogel
grippers, micro jets, and magneto sperms will also be discussed.
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