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Fig. 2 B-TCP scaffold pore structure sketch
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Fig. 3 Cell distribution throughout the scaffold
after 14 days of culture
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Fig. 5 Cell coverage throughout the scaffold
(a) 7 days. (b) 14 days. (c) 28 days. ¢ —@: A; H—M:B; A—A: C.

FRATEAT PR /3 R, 4t M 7 a5 i ARURH 7 49 Ll
MG TG I 25 5. D XA it A KA v B I
[ AR A ROR AR AL, BEAERR R 1, D3 X4l
MOt 2, 559% 2 A J5 D3 X 40 i b s s gt
B, B 4 FRA KL D3 X 41 7 55
A BT R, M(46.3 + 3.2) %5(44.3 + 3.6) %),
B AFE AN LT D IS, N T A0 PR
B A RAB DT, 55 4 J8 32 T A R 4l
M)z, $57ET D3 XM FLE R TR, AR s)
Jr RS, MEETEMEEA. C1 A CT X
AMUAFAEFAARARERIA AL E,  — 3023 X3 41 g
AT B R TR K

T A PR A 4 B 2B AT 2540 A AR U IR 2R 1, 2
Jil, A3 A4 DX I 78 G T AR A Py i LB B
WA, 40 M 2B KA AR R, 2 il 3 K 4 38.2%
34.8%. 55 4 J H IR A0 i J2 5O O T A AR 4 X
S 2 B HH S 3 . 40 AR KR S B N I I R TE
SERIRUR /NS4, 20 i AR K (R A A R B3 R Bl
YA AR KR A AR, AR RS (Ui Sk
73, AARBIUIN 55 5040 A8 SO RASAL AR
SR SE R R P B b N s s R N
WA T AT ATR, A AL R IH ISR, F i,
HLEALIE NS, LSRN H 7E S 285 AN
PrAEKING.

22 RESEVINAOSH

T4 v 40 R 5 R I B AN R BEATLAL
T S5 RIS HE FRE Y X 3~ 384, Rk, SR
CFD 75 AR 45 46 i 37 45 IR S r BEHLAE Y, A
Gt E X ERS MM EARAK SRS T
KA.

SERFLIE S 73l FE oy An &l 6, B DN ) WA
7. TSN ERER B I N S e DA e, SRS
AN SHR AR AR IR R LA X sl B R B TR )
SE(H L O, A DI P R BT D) Y )
1.

RN RIS AARANS), AR AT XN EET &
ETERE DAL E M D3 X140 i 52 AR IR A4 BY 1)
N3, AT REAF AR 40 B AR B BT V) 1 X k. 1T Cl
e EAIIRAT C7 2 B A X LT i shim s, 4
Mo K RFR S I 7 0 W B EA T, W
BTk, F3Ah, FLAE AL U A B D) ) 8
s, BTSN X A B YN ) o3 A
KIS A2, A3 I B2, FR0Ht4 i 7e oy
IR AL 0 AE KRR A3 A4 Xt id R 8y



2006; 33 (9)

thiE % B-TCPZRIKIMIZBATREREREKNFHR - 899 -

DIN Jj 58 R, HEEKZE D 024~
0.53 mm/s, 8511 KL 4E 0.0050~0.023 Pa, X
IR 57 K L6 X S5l P S RN B D) I PR A ) i i
R0 A T R R B A e 4 3t 28] 1R R A —
A A SCAR A e T R SR FE R 1
HTH W, AE T ORUE R AT B8R Bl 40 B i A 1R it
VRIS Rl A B A G

I 0.004
[ 0.008
[J0.012
J0.016
[10.02

[J0.024
B 0.028

w

......

W

WD == o oo
W

B0CECE.

W

Fig. 6 Velocity field
in pores (mm/s)

Tig. 7 Shear stress
in pores (Pa)

Table 1 Cell growth rate between 7 days and 14 days and

fluid speed and shear stress in region of rapid cell growth

Cell growth Speed/(mm-s™) Shear stress/Pa
Al 33.3% 0.14~0.70 0.004 6~0.028 0
A2 29.2% 0.29~0.60 0.0059~0.025 0
A3 38.2% 0.26~0.53 0.005 5~0.023 0
A4 34.8% 0.24~0.52 0.005 5~0.021 0
B1 30.9% 0.18~0.53 0.005 1~0.022 0
B2 29.5% 0.19~0.47 0.005 0~0.020 0
B3 31.7% 0.20~0.50 0.004 9~0.019 0
B4 29.3% 0.18~0.52 0.005 1~0.018 0
C2 29.0% 0.18~0.49 0.004 7~0.017 0
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Study of Flow Field on In vitro Construction of

Tissue Engineering Bone by a B-Tricalcium Phosphate Scaffold’
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ZHU Zhen-An?, TANG Ting-Ting?, DAI Ke-Rong?, WANG Zhen?
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SLaboratory of Biomaterials and Biotechnologies (LR2B), Littoral University, Marseile, France;
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Abstract The massive -tricalcium phosphate (3-TCP) scaffold with a central tunnel was impregnated with the

sheep mesenchymal stem cells and were continuously perfused with the complete a-MEM medium by a peristaltic

pump for 7, 14 and 28 days. Histological study showed that the cells proliferated through the whole scaffolds under

dynamic culture. The cells formed a continuous monolayer or multilayer in the first 7 days and some pores in the

scaffold packed with cells in 14 days. Most of pores were almost fully filled with cells after 28 days’ culture. And

the cell coverage were various in various spaces of the scaffold. Unoccupied spaces were found in many

macropores and cell death was found in some spaces after 14 days’ culture. The CFD was used to simulate the flow

conditions within perfused cell-seeded cylindrical scaffolds to give insight into the mechanisms of the cell growth
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phenomena. Relating the simulation results to perfusion experiments, the average fluid velocity (approximately
0.24~0.53 mm/s) and shear stress (approximately 0.0050~0.023 Pa) were found to correspond to increased cell

proliferation within the cell-scaffold constructs.

Key words scaffold, fluid shear stress, dynamic cell culture, computational fluid dynamic, bioreactor,

mesenchymal stem cells
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