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Fig.1 Scheme of stress wave behavior in biological tissue
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Fig.2 The amplitude attenuation of stress wave
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Fig.3 Simulation of amplitude attenuation at different

decay time (t=5, 10 and 15 ps)

SCIGHEE W 4 Fros, G Q-YAG
WOt Pk 532 nm, BKE 7ns, B 30 H),
PR AN EERRERS, JEE 0 2 mme ASSHOE
FERER R IO OGRS, TG S AERs A
N TPALRE, PRIEANWTEEDL, A TGS S AERE
A ARG, T BT R RE . 3B
SYIH]— 64 PVDF MKW & (O DK 35 /K 75
/> w] 4277 Model: 0.5 mm Needle hydrophone SN:
907) RARKM o FF: i F /K Wr 28 18] I RS 5 A B2 /K,
N> AR B A B ZE AR, 7K WT g B R
anJE R S S IR BORERBOR, R JE R
% 0l 8 B s P EE (Tektronix 2 &) A2 75 )
TDS3032 ) RARFTHFEML, 2P as ERAEHR N
250 MHz. A4 (GEE TA 2 6l 777 [f] ARES)
SR E A ot ) Tl ARG 58 R 48, 7E 23°C L 0.05%8Y
PPIBAZ . W46 ) 80 Pa s54F TMIAF N AES &, N
FEA R LLIE AL X R r=(tand - )™, w EHLHE
SRR, (tand- ) AR MSE, Xt —
T G R ) 2 T 1

Amplifier | | Oscilloscope

Fig.4 Experimental arrangement of photoacoustic measurement
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Fig.5 Photoacoustic signal of gelatin of 7% and 5% in density

TSR RS e R RO T KIS, B R LR ST S AL

MBI 7, KRR T r=(tand-w), HEH AN kIR AL

495 3 25 7 12 00 0 8 A A 7t 5 B0 (tand - ) A L F T S PR IR ) 2 AN HE IR ) B, 7% b

it B 6 MUKEEV ] 1%~7% MBS I LL AR 5 5L, S TRGBALL, BT LA BRI ot B e gt T 04

B 3%, DML, UGS TR g m it o=, mm e s

A Kelvin-Voigt A7 A= 1) 41 SUR R i 12 3 E

R . XN ST R . gt WIRIIRESTER, U ESELTE OC. MR

(EPREBREEEARAE T BF i v, RIS R U TCOCR I OB BRI SO B 3, 4 %%
3 A T A1 B BT R B s T, AT S

oo sG] WO TAT AT AT, RSk
oot TGO T RSB s T, A
2 oo - REBURBLL . T A MR
£ g5 | Ko HCHS T B 75155 5 AR Wt P
7wl ) M2k, B % B T AR MR 0 A LS.

25l e, FAID MK Maxwell #8) FEAT5L5G,  [FFE

| : ARSI B, 0 7 Bk S R R

s [0 3.85 wso WIHETT L, JHOG A BRI &A= )41

Geltin density (%) g/l:i E],:J *IE ‘El$ /ﬁ%m‘ﬁf E(J °
(AL RIS, WA A 5 R R, L
1 LA AR S RS A e 2
photoacoustic measuremet (7-) and intrinsic j/&f%?jz I-SHT)_L)I }Jﬁ Ijil ﬂ:/‘_‘ﬁ% 'fb‘%ﬁﬁ/&ﬁ)ﬁ/i’ ,flil BS IKE TJ-L
N D = I S S n
relaxation properties (tand *w)~'. m: Decay time; gl }B;: EQEE%@}*EK*%&% E/Jaé!fﬁo

e: Intrinsic relaxation parameter

Fig.6 Comparison of decay times obtained by
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STUDY ON VISCOELASTIC CHARACTERIZATION OF BIOLOGICAL TISSUE BY
PHOTOACOUSTIC TECHNIQUE

LI Jiang-hua, TANG Zhi-lie, ZHENG Chu-jun, LI Ling-yan, HE Yong-heng
(School of Physics and Telecommunication Engineering, South China Normal University, Guangzhou 510631, China)

Abstract: A new method for evaluating the viscoelasical characterization of biological tissue was
describled by photoacoustic technique in this paper. From the amplitude attenuation curve of the tissue's
photoacoustic signals (the stress waves) which induced by Q-YAG laser, the decay time of the stress
waves can be calculated. According to the theory of viscoelasticity, the decay time is equal to the tissue's
viscosity-elasticity rate. The result of gelatin shows the viscosity-elasticity rate of Kelvin-Voigt model
tissue measured by photoacoustic measurement almostly equals that by conventional rheometer, the
agreement is almost 97% . Furthermore, the tissue's viscosity-elasticity rate of Maxwell model was
measured by photoacoustic technique. From the theory and the experiments, it is showed that the method
had nothing to do with tissue's state, but its acoustic impedance, that was, it could be applied in any
model tissue. In a word, photoacoustic measurement is real-time, noninvasive, high sensitive and good
repetitive. Based on the above virtures, it has the wide potential application on biology and medicine.
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