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Session G 
BIOPHOTONICS 

G-1 
RAMAN SPECTROSCOPY OF BLOOD PLASMA FOR CANCER DIAGNOSIS 

O. Cherkasova1,2, A. Mankova3, Y. Peng4, D. Vrazhnov5, and Y. Kistenev6,7 
1Institute of Laser Physics SB RAS, 15 B Lavrent’ev Ave., 630090, Novosibirsk, Russia, 

o.p.cherkasova@gmail.com; 
2Institute on Laser and Information Technologies RAS, 1 Svyatoozerskaya St., 140700, Shatura, 

Russia; 
3Moscow State University, 1 Leninskie Gory St.,119991, Moscow, Russia, 

mankova@physics.msu.ru; 
4University of Shanghai for Science and Technology, 516 Jungong Rd., 200093, Shanghai, China, 

py@usst.edu.cn; 
5Institute of Strength Physics and Materials Science SB RAS, 2/4 Akademichesky Ave., 634055, 

Tomsk, Russia, denis.vrazhnov@gmail.com; 
6Tomsk State University, 36 Lenin Ave., 634050, Tomsk, Russia, yuk@iao.ru; 

7Siberian State Medical University, 2 Moskovsky Trakt St., 634050, Tomsk, Russia 

Raman spectra of blood plasma were studied in the dynamics of the experimental 
cholangiocarcinoma and glioma. We used a DXR Raman Microscope (Thermo Scientific), excitation 
wavelengths of 532 nm, range 80–3200 cm–1. Each sample of blood plasma was a droplet with a 
volume of 10 L placed on a special aluminum plate. Machine learning methods were used to identify 
the most informative frequencies associated with cancer molecular markers. The most significant 
changes in the Raman spectra are observed in the 1200–1700 cm–1 range. It was shown that the 
intensity of the amide 1 band differs in the spectra depending on the stage of development of 
cholangiocarcinoma or glioma and correlates with the protein concentration in the samples.  

This work was supported by the RFBR (Grant No. 19-52-55004), the Ministry of Science and 
Higher Education of the Russian Federation within the State assignment FSRC "Crystallography and 
Photonics" RAS, by the Interdisciplinary Scientific and Educational School of Moscow University 
“Photonic and Quantum Technologies. Digital Medicine”. This work was supported by the 
Government of the Russian Federation (proposal No. 2020-220-08-2389 to support scientific research 
projects implemented under the supervision of leading scientists at Russian institutions of higher 
education). 

G-2 
OXYGEN ACTIVATION IN AERATED SOLVENTS BY LASER RADIATION: 

MEASUREMENT OF THE ABSORPTION SPECTRA OF DISSOLVED 
OXYGEN UNDER NATURAL CONDITIONS 

A.A. Krasnovsky, A.S. Kozlov and A.S. Benditkis 

Federal Research Centre “Fundamentals of Biotechnology” RAS, 3/2 Leninsky Ave., 119071, 
Moscow, Russia, phoal@mail.ru 

Oxygen activation was studied in aerated organic solvents and water under laser irradiation in 
the wavelength range 600–1300 nm using chemical trapping and phosphorescence of singlet oxygen. 
Upon excitation at 740–1300 nm, two major excitation peaks at 765 and 1273 nm were observed, 
which were close to the absorption bands of monomeric oxygen molecules in rarefied gas. In addition, 
two 15–100-fold weaker vibrational peaks at 690 nm and 1070 nm were also detected. No 




