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ABSTRACT The influences of the component proportion of collagen on the total porosity, open poros-
ity, shape of the pore and mechanical capacity of engineer scaffold materials PLA/TCP/Collagen(PTC),
prepared with supercritical carbon dioxide (SC—CO3) fiber bonding technique, were investigated. The open
porosity of the PLA/TCP/Collagen scaffolds can achieve 82.81% which was 25% higher than that of the
PLA/TCP scaffolds; The diameter of the pores was 200-500 xm and there were many tunnels among the
pores. Collagen fiber can maintain the network shape after SC—CO4 processing and can be evenly com-
pounded into the scaffolds. The compressure modulus and compressure strength of the scaffolds decline
to 1.17 MPa and 0.17 MPa respectively when containing 6% collagen.
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1 RFEEEAFEP PLA/TCP/Collagen SZZEATEMY SEM B
Fig.1 SEM photos of the PLA /TCP/Collagen scaffolds with different contents of collagen (arrow heads
indicate the tunnels structure) (a)0% collagen, (b) (c)2%c ollagen, (d) (e)4% collagen, (f) (g)6%

collagen
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Fig.2 PLA/TCP/Collagen scaffolds with different percentage of collagen. (a)2%, (b)4%, (c)6%
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Fig.3 Photos of dyed slice of the PLA/TCP/Collagen scaffold containing 6% collagen. (a) x50, (b) x500
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Table 1 Porosity of the PLA/TCP/Collagen scaffold containing different percentage of collagen

Percentage of collagen/% Pyota1 /%

Pclosed/% Popen/%

0% 70.50%+2.31%
2% 73.30%+1.98%
4% 82.43%+2.17%

6%

88.38%+2.26%

13.00%+3.33%
11.18%+3.65%
9.51%+4.13%
5.57%+4.23%

57.50%+5.34%
62.12%+5.08%
72.92%+4.79%
82.81%+4.87%
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Fig.4 Porosity of the PLA/TCP/Collagen scaffold

containing different percentage of collagen
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Table 2 Influence of the proportion of collagen to the compressure modulus and compressure strength

of the PLA/TCP /Collagen scaffolds

Percentage of collagen/% 2% 1% 6%
Compressure modulua/MPa 38.17+1.65 7.53+0.92 1.1740.61
Compressure strength/MPa 3.5940.25 0.96+0.09 0.1740.08
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Fig.5 Influence of the proportion of collagen to the compressure modulus and compressure strength

of the PLA/TCP/Collagen scaffolds. (a) compressure modulus of scaffolds, (b) compressure

strength of scaffolds

{4 e SR P AR A B T R, IR U T 4 58 B i 2 B
fi%.

3 &

Hl SC-COy #i45 LABIRA 4 N M 281 PTC 3¢
ekl FLIAZ AR “BEIE~ L5404 B 140 e ok pit
HEB Y RE YR SR TR HE . 24K
JRAF R INEA 6% B, SEEABERHY R LR H A

PRI R 2 25%. WANEIRAF4ERE PTC SZHEATR
By AR A R AR B3 TR 5 A7 T PTC
SCHRAPRE I R AT 4R 2% B R = T SRR
TR

2 £ X |

1 L.E.Freed, G.Vunjak-Novakovic, R.J.Biron, D.B.Eagles,
D.C.Lesnoy, S.K. Barlow, Biodegradable polymer scaffolds
for tissue engineering, Biotechnology, 12, 689(1994)



4

T W& SC-CO, 4F4EkiHEy:M%4 PLA/TCP/Collagen 4 TR X4k

353

10

11

CHEN Jida, CUI Lei, LIU Wei, CAO Yilin, The de-
velopment on solvent casting/particulate leaching, China
Biotechnology, 23(4), 32(2003)

(BRbriks, B %, XU, EIEAK, W50 085 ORI IE T AR i %
HATREAEADR, HEEY TRERE, 23(4), 32(2003))
K.Whang, T.K.Goldstick, K.E.Healy, A biodegradable
polymer scaffold for delivery of osteotropic factors, Bio-
materials, 21, 2545(2000)

M.Honda, T.Yada, M.Ueda, K.Kimata, Cartilage forma-
tion by cultured chondrocytes in a new sca.old made of
poly(L—-lactidee—caprolactone) sponge, J. Oral Maxillofac.
Surg., 58, 767(2000)

C.J.Chuong, Y.C.Fung, Three-dimensional stress distri-
bution in arteries, J. Biomech. Eng., 105, 268(1983)
K.Takamizawa, K.Hayashi, Strain energy density function
and uniform strain hypothesis for arterial mechanics, J
Biomechanics, 20, 7(1987)

A.Park, B.Wu, L.G.Griffith, Integration of surface modifi-
cation and 3D fabrication techniques to prepare patterned
poly(L-lactide) substrates allowing regionally selective cell
adhesion, J. Biomater. Sci. Polym. Ed., 9, 89(1998)
GAO Jianping, MA Penggao, YU Jiugao, YAO Kangde,
Tissue engineering and biodegradable macromolecular
scaffold, Polymer Bulletin, 4, 89(2000)

(BT, e, TIU%, SR, A TRS =Y Eifm o
FHEYR, BT, 4, 89(2000))
G.R.D.Evans, K.Brandt,
R.K.Meszlenyi, P.K.Gupta,
poly(L-lactic acid) porous conduits for peripheral nerve
regeneration. Biomaterials, 20, 1109(1999)

M.S.Widmer,

In  vivo

L.Lu,

evaluation of

D.J.Mooney, D.F.Baldwin, Novel approach to fabricate
porous sponges of poly(D,L-lactic-co—glycolic acid) with-
out the use of organic solvents, Biomaterials, 17(14),
1417(1996)

M.H.Sheridan, L.D.Shea, D.J.Mooney, Bioabsorbable
polymer scaffolds for tissue engineering capable of sus-
tained growth factor delivery, Journal of Controlled Re-
lease, 64, 91(2000)

12

13

14

15

16

17

18

19

20

21

XING Yubin, LI Lihua, ZHOU Changren, PLA/TCP
porous scaffolds for tissue engineering fabricated by re-
peatedly cycling extraction with supercritical COa2, Jour-
nal of Functional Materials Contents, 36(12), 1909(2005)
(REw, ik, HRE, BIER CO2 RAETEFEBILHE
#% PLA/TCP ZILARTREHEIE, sk, 36(12),
1909(2005))
ZHANG Run, DENG Zhengxing, LI Lihua, ZHOU
Changren, Preparation of porous PLA scaffold materials
by supercritical CO2 fluid technique, Chinese Journal of
Materials Research, 17(6), 665(2003)
(3k 8, XBBO%, ZErAe, AR, AREA CO2 EHERIAR
ZHEZ IR, BORIFR R, 17(6),665(2003))
Robin A.Quirk, Supercritical fluid technologies and tissue
engineering scaffolds, Current Opinion in Solid State and
Materials Science, 8, 313(2004)
ZHU Meixiang, MU Changdao, LIN Wei, SHI Zongjie,
Advantage of collagen as biomaterials and its application,
Chemical World, 3, 161(2003)
(RHEH, B, Ak 4, B, BRIREAEM BRI
PSR, AAHER, 3, 161(2003)
L.D.Harris, B.S.Kim, D.J.Mooney, Open pore biodegrad-
able matrices formed with gas foaming, Biomed. Mater.
Res., 42(3), 396(1998)
G.Celotti,
Porosity—graded hydroxyapatite ceramics
to replace natural bone, Biomaterials, 22, 1365(2001)
S.Lowell, J.E.Shields, Powder Surface Area and Porosity,
(New York,Chapman and Hall, 1984) p.72
John A. Dean, Lange’s handbook of chemistry (13th ed.)
(W22 J.A. F4, MATT, BRIA, A, FMKER, ZRF
FH, B =hebsoR (G, Bl 1991))
XING Yuqing, WU Guiguo, XING Jun, Chemosynthesis
of perfectly degradable plastics polyactic acid, Engingeer-
ing Plastics Application, 30(12),57(2002)
(RERE, R5E, K % 2eRekEiEs - R3LR, TR
R A, 30(12), 57(2002))

V.Charulatha, A.Rajaram, Influence of different crosslink-

A.Tampieri, S.Sprio, A.Delcogliano,

S.Franzese,

ing treatments on the physical properties of collagen mem-
branes, Biomaterials, 24, 759(2003)



