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ABSITRACT:

A fascineting dass of problems in contemporary fluid mechanics and transport phenomena
involves the interplay between dynamic boundaries and fluid flows. These problems are of
paramount importance in many engineering, biological, and biomedical contexts. In this talk, |
will focus on two of such problems motivated, respectively, by the drug release from micro-
capsules during volume transitions and the design of self-propelled miniature robots that surf at
liquid-gas interfaces. Arst, | will discuss the release of nanopartides and linear macromolecules
from microgel capsules that swell and de-swell in response to extemnad stimuli. Our meso-scae
numerica simulations reved that not only swelling, but aso de-swelling of hollow micro-
capsules can be harnessed for controlled release, and that the release mechanisms for these two
scenarios are different. The release from swelling capsules is relatively slow, controlled by partide
diffusion through the capsule shell. The release from de-swelling capsules, on the other hand, is
burst-like and is driven by the expulsion of the encapsulated solvent during capsule contraction.
The de-swelling induced release can be regulated by introducing micrometer-sized rods inside
the capsule that prevent early membrane sedling. This method can be hamessed for designing
advanced drug delivery and release systems using stimuli-responsive micro-carriers. Next, | will
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layer of finite depth. The partides are sources of either an insoluble chemica species or heat. The
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surfers may propel in the lower surface tension direction depending on their geometry and
praximity to the bottom of the liquid layer. This and other findings that will be presented in this
tak pave the way for designing programmeble micro-surfers capable of operating in bounded
environments,
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