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	Title:   Magic at Interfaces 

	Abstract:  
This talk highlights how fundamental interfacial science can be harnessed to develop novel methods for manipulating droplets, surfaces, and interfaces, enabling applications in domains such as drug delivery, microfluidics, environmental remediation, and sensing. For instance, we demonstrate that a liquid drop can be stably encapsulated by an impact-driven interfacial shell layer, an approach extended to ferrofluid droplets and ferrofluid encapsulated droplets under magnetic actuation. These encapsulated drops exhibit unusual wetting behavior when settling in a viscous medium—phenomena not captured by classical wetting theory. In addition, we developed a cantilever-based technique to directly measure adhesion forces between drops and solid surfaces, establishing a general framework to characterize surface wettability across both hydrophilic and hydrophobic regimes. Using this method, we probed interactions involving microplastic particles at interfaces, shedding light on adhesion mechanisms relevant to environmental remediation. Furthermore, employing a dual-wavelength interference microscopy system, we deciphered wetting characteristics at interfaces on both rigid and compliant (soft) substrates, revealing how substrate elasticity influences liquid spreading. This also allows us to bridge adhesion/contact mechanics with wetting for compliant substrates. Finally, we present intriguing results on the wetting of two-dimensional materials and demonstrate how this knowledge can be applied to engineer next-generation trapped-ion systems.  Together, these examples illustrate the synergy between fundamental interfacial phenomena and practical engineering innovation, effectively turning “magic” at interfaces into real-world technological advancements.

	Speaker:  Professor Sushanta MITRA is a full Professor in the Department of Mechanical & Mechatronics Engineering and is cross-appointed as a Professor of Chemical Engineering, Electrical & Computer Engineering, Physics & Astronomy, and Chemistry at the University of Waterloo. He serves as the Executive Director of Canada’s largest nanotechnology institute – the Waterloo Institute for Nanotechnology (WIN). Before joining Waterloo, he had several administrative roles in Canadian higher education, including Department Chair (Lassonde School of Engineering), Associate Vice-President Research (York University) and Assistant Vice-President Research (University of Alberta). He also served as the President of the Canadian Society for Mechanical Engineering.  For his contributions to science and engineering, he has been elected a fellow of several professional organizations, including the Canadian Academy of Engineering, the Royal Society of Chemistry, the American Physical Society, the Electrochemical Society, the American Association for the Advancement of Science and a foreign fellow of both the Indian National Academy of Engineering and the National Academy of Sciences India. He has an entrepreneurial mind, being the Founder & CEO of a Canadian startup, Aquabits Inc. (on quantum sensing) and a Dutch startup, SLE Enterprises B.V. (on ultra-fast encapsulation technology), supported by Waterloo.


Additional Information:
Twitter: @MNTLab; @WINano
LinkedIn: https://www.linkedin.com/in/sushanta-mitra/  
	https://www.linkedin.com/school/uwaterloo/
 	https://www.linkedin.com/showcase/faculty-of-engineering 
image1.jpeg




