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ABSTRACT 
 

Near-infrared (NIR) fluorescence has the potential to provide surgeons with real-time intraoperative image-
guidance. Increasing the signal-to-background ratio of fluorescent agents involves delivering a controllable excitation 
fluence rate of proper wavelength and/or using complementary imaging techniques such as FLIM. In this study we 
describe a low-cost linear driver circuit capable of driving Light Emitting Diodes (LEDs) from DC to 35 MHz, at high 
power, and which permit fluorescence CW and lifetime measurements. The electronic circuit Gerber files described in 
this article and the list of components are available online at www.frangionilab.org. 
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1. INTRODUCTION 
 

Recent progress in biomedical optical imaging shows great potential for real-time in vivo applications. In 
particular, fluorescence imaging has proven potential to provide surgeons with faster and more precise information 
during surgery.1,2,3,4,5 For instance, the use of FDA-approved fluorescent tracers for sentinel lymph-node mapping shows 
significant advantages compared to the blue-dye.3 It provides faster and more accurate localization of nodes that can 
improve the quality and reduce the amount of time of the current procedure. Many other applications could benefit from 
the flexibility of real-time fluorescence imaging. In particular the development of fluorescent targeted ligand such as 
breast micro-calcifications6 and prostate specific membrane antigen (PSMA)7 could greatly improve cancer detection 
and resection. 

 
Consequently it is necessary to develop tools for imaging fluorescence in real time and in vivo.8,9 The excitation 

light source requires particular attention as it needs to be high enough for exciting the fluorophore to a detectable level. 
Proper filtration of excitation and emission as well as fluence rate control is also crucial for obtaining the desired 
fluorescence information. However, this imaging technique meets limitations when undesired light is collected through 
the fluorescence channel. Possible sources of noise are inadequate optical filtration, auto-fluorescence or exogenous and 
endogenous fluorophores present in the sample of interest. Several approaches are possible for identifying these sources 
of noise. One can take advantage of their spectral signature, their quantum yield, if any, and their time-related 
characteristics.10 

 
LEDs appear to be an attractive solution for a surgical light source for surgery because they are safe, 

inexpensive, powerful, can be modulated in intensity, and available at many wavelengths. Unfortunately there are 
currently no commercially available, high-frequency, linear LED drivers. In order to control the fluence rate of the 
excitation light and investigate noise rejection capabilities, we developed a compact, low-cost, and linear LED driver. 
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