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  Surgery is one of the main treatments for primary tumors and operations for limb amputation or limb 

sparing surgery aiming to remove the tumor completely. Presently, however, there isn’t a single optical 

contrast agent that binds to tumors or specific tissues after intravenous injection and highlights its location 

and quantity. The technique of near-infrared (NIR) fluorescence imaging provides extremely low 

background since living tissue has minimal absorption and autofluorescence in the NIR range of 700-900 nm. 

Introducing an exogenous NIR fluorophore can produce a signal adequate for imaging. 

  NIR fluorescence has the potential to revolutionize image-guided surgery. Especially, the Frangioni’s 

laboratory (BIDMC, Boston, MA) has already developed a surgical imaging system that simultaneously, and 

in real-time, acquires two independent wavelengths of NIR fluorescence emission images along with color 

video images. The imaging system has already been translated to the clinic, and is being formally evaluated 

in clinical trials. Nevertheless, the fundamental limitation to the future success of this technology is the 

development of NIR fluorophores that perform optimally in the body, and which can be made widely 

available to other academic researchers. 

  To be clinically viable, the ideal NIR fluorophore requires certain optical properties, including excitation 

and emission ≈800 nm, and a high extinction coefficient and quantum yield in serum. However, the reason 

why existing NIR fluorophores perform so poorly in vivo has to do with biodistribution and clearance. After 

intravenous injection, the ideal NIR fluorophore would rapidly equilibrate between the intravascular and 

extravascular spaces and would be cleared efficiently via renal filtration. To date, every NIR fluorophore 

described in the literature suffers from two fundamental flaws: 1) hepatic clearance, which results in NIR 

fluorescence signal throughout the GI tract that persists for hours, and/or 2) non-specific background uptake 

in normal tissues, which typically persists for hours and results in a low signal-to-background ratio (SBR). 

  The goal of this work is to develop a new class of ideal NIR fluorophores that can be injected into the 

bloodstream. These fluorophores would “stick” to tumors and other diseased tissue, but not to normal tissue. 

Currently, we are developing on the synthesis of optimized NIR fluorophores for in vivo and surgical 

imaging, on validating their use as targeted diagnostic agents for various diseases including cancer. 

Completion of these aims will lay the foundation for future clinical testing during image-guided surgery. 
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