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Imaging

Brain tumor imaging 
via triple-modal MRI, 
photoacoustic and 
Raman nanoparticles 

A triple-modality approach to imaging nanoparticles could help improve 
surgical resection of brain tumors. In mouse models of brain cancer, 
modified gold nanoparticles preferentially accumulated in tumors and 
produced three types of signals—MRI, photoacoustic and Raman—which 
enabled whole-brain imaging of tumors and high-resolution definition 
of tumor margins. During surgical resection of mouse brain tumors, 
photoacoustic and Raman detection of the nanoparticles guided each 
resection step and confirmed removal of tumor tissue. Future studies 
could include developing handheld instruments that use the method.
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