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Use of lasers in medicine and biology



Laser inside biological tissues – paradigm shift



Current biological luminescent probes
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Fluorescent probes vs lasers



Bio-integrated laser

Treatments, diagnostics
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Why bio-integrated photonics

• Better coupling between the device and the biological system
• Better sensors
• Targeted medical treatments

• Live lasers: Self-reproduction, self-assembly, adaptation, self-healing
• New human-robot interfaces (Cyborg)



WGM cavities in cells

Whispering-gallery mode laser
• Light circulates due to total 

internal reflection
• Fluorescent dye as gain
• External laser pumping

Cell
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Solid beads – uptake by cells

• Microbeads (4 – 20 µm)

• Engulfed by cells



Media impact

Osebnost Primorske meseca julija

http://www.nature.com/news/2011/110612/full/news.2011.365.html
http://www.nature.com/news/2011/110612/full/news.2011.365.html
http://news.sciencemag.org/sciencenow/2011/06/a-cell-becomes-a-laser.html
http://news.sciencemag.org/sciencenow/2011/06/a-cell-becomes-a-laser.html
http://www.nature.com/nphoton/journal/v5/n7/full/nphoton.2011.99.html
http://www.nature.com/nphoton/journal/v5/n7/full/nphoton.2011.99.html


Interaction between intracellular lasers and live cells
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Objectives of Cell-Lasers



The real story



Research group at Harvard (postdoc position)

6th Workshop on Liquid Crystals for 
Photonics, September 2016, Ljubljana, 
Slovenia
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2009-2011 2011-2013 2013-2016 2015-



Exotic photonics

Soft photonics Live photonics Edible photoncs

?



Brussels 3x

2017 2018 2019



Zahvala vsem, ki so prispevali k temu uspehu

Current team
• Maja Garvas (postdoc)
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• Aljaž Kavčič (Master‘s student)
• Zala Potočnik (undergrad)
• Xiaoxuan Wang (visiting)
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