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One of the major challenges in nanoscience, and the advancement of nanotechnology in general, 
is the development of precision tools for the manipulation and transport of nanoparticles and 
biological entities with directed forces. The difficulty of such manipulation becomes even more 
pronounced in a native fluid environment when stochastic Brownian motion disrupts targeted 
activities.  
We have developed new approaches based on programmable magnetic signatures patterned on a 
surface, to create microscopic transporters whose trajectories and functionalities are remotely 
controlled. Requiring only five tiny electromagnets, a game controller to direct the motion and 
the power equivalent to a 60W light bulb, tunable femto- to pico-Newton range forces guide, 
assemble and manipulate biological cells in a fluid environment. Highlights of these joystick- 
and voice-activated approaches, that have been successfully implemented for fundamental 
nanoscience, bioengineering and medicine, will be discussed as we move towards realizing new 
intra-cellular probes within living cells.  
Professor Sooryakumar received his BSc (1st Class Honors) in Physics from the University of Sri Lanka, 
MS and Ph.D. degrees from University of Illinois, Champaign-Urbana, USA. His Ph.D. reported the first 
measurement of the superconducting energy gap by Raman scattering for which he was awarded the 1981 
Sigma Xi award for the most outstanding research by a graduate student at the University of Illinois.  
Following a post-doctoral appointment at the Max Planck Institute in Stuttgart Germany, he researched 
at AT&T Bell Labs in New Jersey. Sooryakumar joined the Physics faculty at Ohio State in 1984 where 
his research focused on fundamental and applied aspects of the mechanical, electronic and optical 
behavior of a wide range of materials including solid-state membranes, high temperature 
superconductors, magnetic nanostructures, and biological tissues (eye lens, cornea). His current research 
includes developing new magnetism-based techniques to remotely manipulate, sort and interrogate 
biological cells.  He is the recipient of the Fulbright, Alexander von Humboldt and Max Planck 
Fellowships and is a Fellow of the American Physical Society. 


