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Sinisa Vukelic’s research focuses on the alteration of mechanical properties of 
biomaterials subjected to ultrafast laser irradiation, with an emphasis on understanding 
underlying biochemical processes that occur when the laser treatment regime is 
confined below the optical breakdown. Vukelic has been working on the theoretical 
framework behind the low-density-plasma - tissue interaction mechanism, a novel 
phenomenon that enables alteration of the tissue properties without its disruption. This 
led to two distinct translational medicine efforts. The first is noninvasive permanent 
vision correction, which aims to provide new and groundbreaking paradigm in 
correction of refractive errors. Second is development of a novel treatment modality for 
early osteoarthritis (OA), a degenerative disease that affects millions of Americans. At 
the moment only late-stage treatment options are available, which are limited to major 
interventions, including joint replacement. Furthermore, Vukelic’s research group, 
concurrently with development of the ultrafast laser-based therapeutic treatment, 
develops a Raman spectroscopy-based quantitative diagnostic method able to identify 
early OA. Treatment-diagnostics co-development approach aims to couple the 
treatment modality with molecular diagnostics and present it as a comprehensive 
approach for repair of an articular cartilage.  
 
In addition to close collaboration with the Department of Ophthalmology, Dr. Vukelic 
has been collaborating with other physicians from Columbia University Medical Center 
to develop medical devices that could improve patient care. For example Dr. Vukelic 
has been working with cardiologists towards development of a medical device that 
measures fluid output in patients admitted to hospital due to failing heart condition. 
More recently Vukelic has been involved in two other medical device developments; an 
add-on device to spirometer which would increase compliance of sedentary patients in 
using it, and therefore reduce pulmonary complications; and a device what alleviates 
inflammation and pain of the upper aerodigestive tract.  
 
Vukelic received a Dipl. Eng. in 2004 in mechanical engineering from University of 
Belgrade and a MS in 2005 and a PhD in 2009 in mechanical engineering from 
Columbia University.  
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● Adjunct Assistant Scientist, Hospital for Special Surgery 2010–2013 
● Graduate research assistant, Columbia University, 2005-2009 
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