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Conference on Overseas Chinese Pioneering and Developing in
China 2022—International Youth Talent Summit
Wuhan, China, Nov. 16 2022

Contribution of Hubei province and Saratov region to world
achievements and training of young talents in the field of biophotonics

Valery V. Tuchin
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SPIE Short Course—Optical Clearing

Huazhong University of Science and Technology

China
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The first cosmonaut
Yuri Gagarin
studied and landed in Saratov -

in 1961
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Approx. since that time Hubei province and Saratov
region have established links and collaboration
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Optical clearing method helps to reduce
scattering of tissues
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Refractive index matching Dehydration mechanism
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Optical clearing agents
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/ Hyperosmotic agents: \ / Isosmotic solutions:

Actual index Glucose 0:0 X-ray contrast agents:
Sorbitol . o
10hexol, 10odixanol
Glycerol

* MRI contrast agents:

Polyethylene glycol gadobutrol, etc.
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Dan Zhu
Wuhan National
Laboratory for
Optoelectronics, Huazhong
University of Science and
Technology
China
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Thy1-GFP-M brain

Zhu Lab: Tissue optical clearing

Molecular mechanism
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Chinese-Russian Workshops on

Biophotonics and Biomedical Optics
2006-2022

The first Russian-Chinese Workshop on
Biophotonics and Biomedical Optics “BB0O-06” was held
in Wuhan, P.R. China, September 2-3, 2006.

Chinese-Rusﬁs‘ian Workshop on Biophotonics and
Biomedical Optics-2011 was held in Wuhan, China,
on Nowv. 1-3, 2011
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Chinese-Russian Workshop on

Biophotonics and Biomedical Optics-2021

December 3-4, 2021
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Visitors Wuhan - Saratov

Russian-Chinese Workshop on Biophotonics and
Biomedical Optics
Saratov, Russia, Sept. 26-29, 2012
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We are working hard to train new generations of researchers in the field of biophotonics
in Hubei province, Saratov region and around the world
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BRICS Workshop on Biophotonics-21
SEPTEMBER 27 —29, 2021, SARATOV, RUSSIA

Chairs:

Valery V Tuchin, Saratov State University, Russia

Qingming Luo, Hainan University, China
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Santhosh Chidangil, Manipal Academy of Higher Education, India
Heidi Abrahamse, University of Johannesburg, RSA
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Secretaries:
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Dongyu Li, HUST, China
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BRICS Workshop on Biophotonics-21
SEPTEMBER 27 -29, 2021, SARATOV,
RUSSIA

Valery V. Tuchin

Saratov State University
National Research Tomsk State University
FTMO Ungversity
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Bach Institute of Biochemistry, Fedoral Research Centre Fundamentals of
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Books, reviews, special issues of journals

Laser Photonics Rev., 1-26 (2013)/DOI 10.1002/Ipor.201200056

Abstract Tissue optical clearing technique provides a prospec-

tive solution for the application of advanced optical methods in
life sciences. This paper gives a review of recent developments
in tissue optical clearing techniques. The physical, molecular
and physiological mechanisms of tissue optical clearing are
overviewed and discussed. Various methods for enhancing pen-
etration of optical-clearing agents into tissue, such as physical
methods, chemical-penetration enhancers and combination of
physical and chemical methods are introduced. Combining the
tissue optical clearing technique with advanced microscopy im-
age or labeling technique, applications for 3D microstructure of
whole tissues such as brain and central nervous system with
unprecedented resolution are demonstrated. Moreover, the dif-
ference in diffusion and/or clearing ability of selected agents in
healthy versus pathological tissues can provide a highly sensi- recent advances in optical clearing of soft or hard tissue for in
tive indicator of the tissue health/pathology condition. Finally, vivo imaging and phototherapy are introduced.

Recent progress in tissue optical clearing 2013

Dan Zhu'-2:*, Kirill V. Larin®%, Qingming Luo'-2, and Valery V. Tuchin*56:*
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Tissue and Blood Optical Clearing for
Biomedical Applications

Dan Zhu
Bernard Choi
Elina Genina
Valery V. Tuchin
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New Prospects in Optical Imaging
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