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Abstract 
Biopsy is a medical procedure involving the removal of tissue samples from a living subject for 
pathological examination to determine the presence or extent of a disease, especially life-threatening 
diseases like cancer. The tissue is generally examined under a microscope by a pathologist, after 
extensive preparation procedure, including time-consuming fixing, embedding, sectioning and staining. 
This biopsy procedure is not only invasive and painful, but also risk the sampling error as only few 
representative areas in a given lesion were taken for examine and only few sections were observed. 
  
In this talk, I will review work on in vivo optical virtual biopsy to replace or assist the above-mentioned 
physical biopsy . We have recently successfully developed a state-of-the-art optical virtual biopsy 
system based on the least invasive multi-harmonic generation microscopy (HGM). The system aimed to 
detect subclinical life-threatening disease and to assist diagnostic decision making for clinically evident 
diseases. Pre-scanning of the lesion with this system also reduces sampling errors in physical biopsy and 
helps surgeons to determine the safety margins. Our in vivo clinical study indicated that the multi-
harmonic generation biopsy system outperforms current confocal and two-photon based techniques in 
providing higher penetration depth, higher spatial resolution, minimized photodamage and phototoxicity, 
reduced dye-toxicity due to minimized use of external fluorophores, and lowest photobleaching. This 
system enables 3D subsurface imaging in vivo without the need for surgical approach.  
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