Reviews and Monographs ERud=kars

)) ) EUFES LR R
Progress in Biochemistry and Biophysics
' '12023,50( 1):38~46

www.pibb.ac.cn

(A LR Rt R

kB AT Mk

I ¥ RO

AT B &

(REIE G TR SR 2E 5T e, RKHE 300072)

WE OISR AT LA R RZHZURAR | PR BR B SO B S s B A, ] LATE S5 P AR AR 8L 3
L PR TS B REE BB oE A b, MR BIERS, T a0 A Wik RO AR 3. DI SRR AT 4 42
2%, FCERSAIF AT E R AR LS, B2 TR ST . REEL VTR EUIIE . AT I SRR 73
2. Wy BERPE AL SAT TN 3 0 W ATV, 7 R AR 2 i 0 2 S SR 2 AU A — R P 2 S 1 TR B e

HAER SN AR I A RAF R RS

K Rk, OiINSUARES, PrBREYE, IRSORATSS, RGULetEG

FESES QI

EMRL G, (AR E A LR S 5 i
R E S AL 2] LU SE g b # . HAT AR AT
BRI, HEHNTIMALAREL, fiihZl gk
WOEHE AT IA R NG LUK - MR 0 5t
RO BRI, ] DR S g R A 210
B PRREE TS B R RIS B filhn, 7
4D 2 i F B AG r AE FH B R ] A TR SR A AL il 8
HL2E S LR L O T BRI B Y 7 A
A BRERKORAC R B A b A7 525 1 STy
P 525 1) S P F S R A PR TR T Sk A A AT 5 i
PSR s R 1 R

Rl B R, Il SUAR A A ] 25 T
Tz B A 2 A R T ) R, AL A
HLAE . 12 s ie e, O Bk Bz . A F
58 1 O W 2 BUAASASALLEL A 7™ 2 AT R 2 T R
(Alzheimer’s disease, AD) i A5 i A () 41 21
XIS A FREPE 700 ol A il 2 SUABEAE SR A4
P A 4 o S B A AR X T I A A AL A Y
AEEMNSHME ., TFE—F AT AR R A 75 1
() P9 00 ik 5 o 2 i A8 A P ARASEASEAY  SAy 1A 5 e ik
LR T AT S

ASCRL BT R AR ChOCHEE], 7E Web
of Science F4f i HP K ER T IHA] 2 2010 4F Z J5 Y L
ik, PR R B 7 328 K Sk . ASZEARNG AEARBIAL
AN AHOCH BRI Y LA SAE BB 0 5% 1

DOI: 10.16476/j.pibb.2022.0087

SAIFHHEATAR, G B R
SR TERERIN SIS AR A
PR BB .

1 R 4E R R

1.1 {FRBLREER S

38 HIE L AR 3 05 il 41 ZUARB R T A5 R
A WA S AR 3 Fofr v [ A AR — A £l 1
WIS FNBEREVE R AR, JTES I —2L48 B ARk i
TN HLHE . R H b, s AL
R AR S AT B A 2 R
FRE RAE L B EE LT, B S TEA
el = v A AN S o T N 5= I N [ 7 R v @
A AR i R SRR G BT AE R AR
A PRER K I L, AMAFAERIFSE BT AN [) ik 2 A [ 5
JE R 7K 2 AR Sk Kz A 2 4L AR B B 1 R T
HH AR BEE AR AR E S LR,
B ABBBEZ A . BB T H R
Fe AR G0 aE W A& T Z 494 (positron emission
tomography, PET) A:hl, 7EAbFREEAFF & ATl

« B HRPBIE RS (62122059, 61976152, 81925020) % Hj
WA,

s TR R o

Tel: 022-83612122, E-mail: xmp52637@tju.edu.cn

WA H . 2022-03-13, $3% H: 2022-04-22



2023; 50 (D

KR, % MRARFERRHERE 39

A SR . AT A LR LR A
B ARl L, S — A T AR AR T
A LR IR RARE, XDUHT A LI W= R A
HEMSHME . WATTEE IR T KA R

Fig. 1 The process of building the finite element model of the head
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Fig. 3 Apparatus for AE imaging"*’
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Fig. 4 Human brain phantom used to simulate AD "’
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Table 1 Summary of the research on the formulation of the brain-like tissue phantom
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Research Progress of Brain—like Tissue Phantom”

ZHANG Chen, HE Feng, ZHANG Hao, WANG Xue, SONG Xi-Zi, XU Min-Peng™~, MING Dong

(Academy of Medical Engineering and Translational Medicine, Tianjin University, Tianjin 300072, China)

Abstract The brain-like tissue phantom is the equivalent material tissue or digital model that can effectively
simulate the shape and properties of human brain tissue. It can represent certain physiological properties of human
brain tissue in the experiment to achieve specific research objectives. Based on its physical form, the brain-like
tissue phantom can usually be classified into 3 categories: solid, liquid, and digital. Among them, the gelatin and
agar phantom is the most common solid phantom, which has advantages of being easy to shape and simulate the
brain tissue well; the most common liquid phantom is saline, which has advantages of simple configuration and
good acoustic characteristics; the digital phantom is generated by computer, and its advantage is that it can not
only develop and test the algorithm, but also carry out complex multi-physical field finite element simulation
experiments. The brain-like tissue phantom is safe, economical, easy to configure and reusable thus is widely used
in fields of brain disease diagnosis and system security evaluation, for instance, motor and neurological disorders,
Alzheimer’s disease and craniocerebral injury. Configuring different types of phantoms to simulate the relevant
brain physical characteristics can not only find and avoid the problems and risks that may exist in the real
experiment, but also accelerate the experimental process and have irreplaceable advantages. However, at the
current stage, brain-like tissue phantom still has a lot of room for development, such as reducing the gap between
physical morphology and physical characteristics between brain tissue and real brain tissue, and configuring
phantom which is more suitable for use in complex environment. This article discusses the classification, physical
properties and applications of brain-like tissue phantoms for brain science research. By comparing the differences
between the brain tissue phantom and real brain tissue, this article elaborates the promising application of the

former in replacing real brain tissue in experiments.

Key words brain science, brain-like tissue phantom, physical characteristics, brain disease research, system
security assessment
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