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Abstract: The brain is the highest nerve center regulating physiological behaviors and functions. Brain tissue is
a saturated porous material composed mainly of solid phase and liquid phase. Interactions between the solid
phase, the liquid phase and the physiological environment (temperature in particular) are manifested in the
coupled thermo-mechanical behaviors of brain tissue, and affected by internal temperature, seepage and stress

fields. Characterization of the coupled thermo-mechanical behaviors of brain tissue is the key to understanding

« WFHHA: 2024-05-15; EITHHA:  2024-06-05
E€WH: ERHAFEAREA(12032010) ; TLIE TR A BT S SEERAIHTHRI (KYCX24_0543 ;KYCX24_0535)
EE® . FEHe(2000—) , %0, 14 (E-mail ; ginxuan@ nuaa.edu.cn) ;
FARAE(1964—) 5z, LA R GRIRVER . E-mail: tjlu@ nuaa.edu.cn).
SIRAMEX: FMle, FE, HHEMS, W%, IV, SRE WAZUR-IFREIT NSRRI T]. BB 2, 2024,
45(6) ; 670-690.
670



5 6 ] ZIE, 5 INHSUA-TIB AT N ERid 671

brain function and disease pathology. Firstly, the thermal and mechanical properties of brain tissue measured
via different experimental methods were introduced, with a particular focus placed upon the effects of the
strain rate and the temperature. Theoretical and numerical models describing the coupled thermo-mechanical
behaviors of brain tissues were then summarized, including mechanical models, heat transfer models and cou-

pled thermo-mechanical models. Finally, this important multidisciplinary field was summarized and prospected.
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Fig. 1 Mechanical properties of human tissues; brain is the softest tissue in human body [!)
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Fig. 2 Multi-physical coupling behaviors of brain tissue
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Fig. 3 Relationships between the loading velocity/strain rate and the brain shear modulus! %’
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Fig. 4 The shear modulus of brain tissue changing with the temperature: 2 ROIs (the white circles) in the imagin plane and

corresponding measurement results s, and u, illustrated in each image®!
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effects in brain tissue during the isometric hold testing (110]
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Table A1 Mechanical properties of brain tissue
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Table A2 Thermal properties of brain tissue
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Table A3  Mathematical models for brain tissue
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