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Although endoscopes provide imaging of gastrointestinal tracts and surgical therapies for 

diagnosis and therapy of tumors, current endoscopes are short of high resolution 

diagnosis and active therapy due to large size, deficient resolution, and shortened 

functions. To diagnose and treat diseased tissues precisely, a new integrated surgical 

system on the small area of an endoscope tip is required. Here, we present a smart 

endoscope system integrated with transparent bioelectronics and theranostic 

nanoparticles for diagnosis and therapy of the colon cancer. Transparent bioelectronics on 

the endoscope camera enable impedance- and pH-based tumor detection and RF ablation 

therapy, which present accurate diagnosis and removal of small and scattered tumors. 

Contact and temperature sensors give the deliberate control to RF ablation. In addition, 

theranostic NPs provide fluorescence-based imaging and localized photo- and chemo-

therapy by targeted delivery to the tumors. The multifunctional endoscope realize the 

effective diagnosis and therapy, which presents a closed-loop system for the colon 

cancer treatment. 


