SINGLE-PHOTON NIR IMAGING WITH RESCAN CONFOCAL MICROSCOPY
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ABSTRACT
The use of longer wavelengths such as near-infrared (NIR) for imaging enables deeper
investigation into tissue specimens. Multiphoton microscopy allows deep imaging by using
non-linear excitation at longer wavelengths coupled with detection at shorter emission
wavelengths. However, resolution drops at higher wavelengths resulting in loss of information.
Additionally, such a system requires sophisticated instrumentation which also poses challenges
for multicolor imaging.
Here, we use rescan confocal microscopy (RCM) [1] to improve the lateral resolution of images
acquired with an excitation source in the near-infrared spectrum, by a factor of 1.4. We present
a single-photon NIR-RCM specifically designed for deep-tissue imaging with low
magnification and large working distance objectives. Improved lateral resolution was obtained
for near-infrared excitation, at tissue penetration depths beyond those feasible for the visible
spectrum. Furthermore, this technique scores with its ease of implementation, use and does not
require any post-processing. We present the use of rescan confocal microscopy for performing
high resolution, fluorescence imaging in the visible and near-infrared spectrum.
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Figure 1. Images of 200 nm fluorescent beads recorded using (A)confocal mode excitation
with 543nm laser and (B) RCM mode excitation with 785nm laser. Objective used is an 60x
with an NA of 1.4. Measured FWHM for (A) is 274nm and for (B) is 270nm. Using RCM
with NIR light compensates the resolution caused by the increased wavelength.

