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Fusing Physics 
with Medicine
by Lauren Peretti

Medicine is no longer just about doctors. 

It is about partnerships between biologists, 

chemists, engineers, mathematicians, 

and physicists, who are crossing research 

boundaries to further health care research. 

These researchers are developing more 

advanced medical tools that can lead to 

earlier detection of disease and better 

treatment.

Feruz Ganikhanov, PhD, assistant 

professor in the Department of 

Physics, understands the importance 

of collaboration between science and 

medicine. He has created an alternative 

diagnostics tool with micro-imaging abilities 

to view small, complex cell compartments 

and track biological cell processes without 

disturbing the structures. 

His new approach to building laser-based 

instruments with a nonlinear microscopy 

system will improve imaging technologies in 

device that uses a coherent vibrational 

spectroscopy technique for high detection 

sensitivity to identify molecular groups or 

subgroups within complex chemical and 

biological media. 

The project, titled “EPDT: Integrated 

nonlinear optical system for sensing and 

imaging based on all-fiber, non-mode-locked 

ultrafast laser sources,” supports applied and 

fundamental research, education and training 

for undergraduate and graduate students, and 

University-wide collaboration with a variety of 

WVU research groups and centers. 

“Working with Dr. Ganikhanov gives 

me the opportunity to use my knowledge of 

physics in a more applied environment,” said 

Joseph Rowley, a physics doctoral student 

from American Fork, Utah, who is excited to 

be involved in the NSF project. 

Other graduate and undergraduate 

students majoring in science and engineering 

fields with interest in interdisciplinary research 

will have the opportunity to work alongside 

Ganikhanov. He plans to use the results of 

his research to develop curriculum for new 

summer courses.

Feruz G anikhanov earned bachelor’s and 

master’s degrees in physics, and a doctoral degree 

in laser physics from M.V. Lomonosov 

Moscow State University in 1985, 1987, 

and 1991, respectively. He conducted 

ultrafast optics postdoctoral research at 

Ecole Polytechnique in France and Cornell 

University. 

Prior to joining WVU faculty in 2006, 

he was a research scientist at Harvard 

University and Wellman Laboratories for 

Photomedicine, studying nonlinear optical 

imaging with applications to biological 

media. He joined Bell Labs/Lucent 

Technologies working in digital lasers for high bit 

rate communication systems, and was a senior 

laser physicist for Inrad, Inc.

Ganikhanov has published numerous 

articles, contributed to a book chapter, and holds 

two U.S. patents. He is a member of WVNano.

Feruz G anikhanov in the lab.

x-rays, scans, and radiotherapy. The device 

has potential to improve cancer cure rates 

significantly over the next decade and could 

have greater impact beyond the medical field. 

“Our laser device will enable broad 

research in biology, chemistry, physics, and 

engineering, and if successful, the instrument 

promises wide applications from clinical 

instruments to weapons detection,” said 

Ganikhanov, who has researched ultrafast 

lasers, nonlinear optics, and spectroscopy for 

more than 15 years. 

Thanks to a three-year National Science 

Foundation award valued at nearly $330,000, 

Ganikhanov will design a portable, compact 

6˚ of Separation

Joseph Rowley is currently 
working on another collaborative 
research project using lasers for 
imaging tissue with Ganikhanov 
and George Spirou, PhD, 
professor and director of WVU’s 
Center for Neuroscience.


