EREMNE %275 F4H 2012%£8A
392 Journal of Medical Biomechanics, Vol. 27 No.4, Aug. 2012

X E 45 :1004-7220(2012)04-0392-06

BRBEHAMNFRENEREITE

RisEF, EaAR, InRAE
(WA A MU B0 ) TREEBE, L 200240)

WE: By @B NS, R E MRS 0 i 225055, ik @3 AU P AL 7 2A A
TR TRAH 7 27 ASE AR B 25 SR e B B A A AR XS 7 i 5 VRS i A e o T A B A AR A5 38 - A 1 R 3 T 2
IREEI AT T R WEHCE AR A E N ) SR R AR G /N2 BRI /N T AR AN R T o B 40 )
FRI 5L 5T ( pericellular matrix, PCM) 7&4H T 40 fRLA IR J7 , 8 35 A T AU A R 7 o T Ach 200 b ) 6T g 1 B o s 7
MR . G BB RS 1 2 S A0 M BRI 7 AR, PR T IR R s A Bl T . PCM R
T AR AN R R, BRIE T BCE A0 AR A7 T AR TR AR, 1 R 58 . 79 Ak 40 ] R A 2 1 TRD B 3 ol 2 4 T i 2
KATWB B KR T BB IR RN BB WL B SR 2h 2= 10

REIF : ACEANM; PR AR N BUEITE Rt

PESES: R318.01 MHEAREE: A

Multiscale computation on mechanical environment of chondrocytes

ZHOU Hai-yu, LI Yuan-chao, WANG Cheng-tao( Department of Mechanical Engineering, Shanghai
Jiaotong University, Shanghai 200240, China)

Abstract: Objective  To compare the mechanical environment of chondrocytes between superficial zone and
deep zone by multiscale computation. Methods The chondrocyte biphasic model was set up and made the re-
sults of the articular cartilage (AC) biphasic model mapped to the corresponding borders of the chondrocyte mod-
el as the boundary condition. The chondrocyte model was computed to obtain the results of the mechanical envi-
ronment of chondrocytes and analyzed. Results The results showed that the stress of chondrocytes at deep
zone was half of that at superficial zone, but both were much smaller than those outside chondrocytes. The peri-
cellular matrix (PCM) sustained the high stress outside chondrocytes and remarkably reduced the stress inside
chondrocytes. Interstitial flow directions adjacent to two chondrocytes were totally the opposite. Conclusions
The bearing property of AC reduced the stress near chondrocytes at deep zone prominently and protected the
chondrocytes at deep zone and subchondral bone. PCM sustained the high stress outside chondrocytes to pro-
vide lower stress environment for chondrocytes living. The opposite interstitial flow direction of two chondrocytes
supported the theory that synovia seepage from cartilage surface and nutrient pumped out from subchondral bone
constitute the bidirectional nutrient supply in AC.

Key words: Chondrocyte; Biphasic model; Stress; Numerical computation; Biomechanics
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Fig.3 Mises stress around the chondrocyte (a) Chondrocyte at superficial zone, (b) Chondrocyte at deep zone
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