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Preparation of new collagen scaffold materials
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Abstract: Considering the request of scaffold materials and the characteristics of pigskin,a new natural collagen material
was made with special biological , chemical and physical methods. The effect of the enzyme treating, compounding, cross-linking
and cobalt ray irradiation on its properties was investigated . The technology of preparation was optimized . The results indicated
that this material had good microscopic permeability, suitable speed of biodegradation and good tensile strength. This material
may be expected a kind of ideal scaffold material for tissue engineering.

Key words: collagen; scaffold material; tissue engineering

July 2006
Modern Chemical Industry - 183 -

SCERBEBHE g A AN R, O A0 B AR AL T R R
AR TR A LR IR, N T H SR
PEEXEEN, REAA TREZHTHRAE.
SRR B RTS8 N LA R T A W) R R
MRS RMRAREYH R, 7T TRERER I ERR
— B BIHLARGER B (B A M R B i 22 s T e & BA
RLAF Y IR 25 L 45 46 F A= ) A 2 4, 38 40 R Y HE
FA K B A

KREVHHRRAREVHRZ T RINLHF
B, BA KL B A H B 4H 5 A B 8 A= Y i kL.
XFAE AR B BCH R R E B A
HAOAEFAASHHERES, hEEERER S
240 g 4R 08 B RO W B AL R BRI, R R — > RRR
X NIRRT AR, ERR A
Ykt et B R B R R A YA A E T UAE
YIFE AR 2 SR ARG B 1Y), 0 Takami %057 R
FEHE M EDTA BB % - Il (Dispase 1 ) 1k Bz Bk , 4k
Z AR Triton X-100 ¥ 3R #il & H K X 28, #)

1 75 E H#9 :2005 - 12 - 29

12100 NaOH 4 fof 2 4 — o 780 BTG 40 M 2
H(ADM)%F, EHERRAZMULE Y SYH
LR T B AL B B, I % il 4% 20T AL, 15 2
T — T R RS IR

1 #MRFAE

(1) G M AER . BREE A 1398 25 H B (1L
HRETroKEESIF) , B R B (Invitrogen, E H ) , T R
W(GhEERIEEEY TREERAR), BHKRR
WMOLARBEHRBSEVHRTARAR), X _E(FEE
R g2 AR BRI E L (R R
FHLR) , BE( KB THIRAERAR), &
ERHETEIN(ALEEERLEMBERAF).

(2) e B S 2R A1 BB il 2 o FH 2 AL 30 BURE B2
R BRERTHR, RARHITRAK IR KB
B REHE BRI BKBK BHE.FE. 8
WRESHAET ), RIGLE pH A 8.0 B, FIR
B7%500.3% ~0.5% W JFEEG AL # 30 min, JiT & 4 50

BEESTH: INAE ARP RS T 0 H (22003C01) | 10 AR 4 FHE S E 49 H (031090155) , INAR K2 H BRI A A 5| 3 BHE € 0% B
TEEB A H B (1965- ), 5, 88, HLAESW, TENEHAERRAEYH B S5 HR TEDIT, cbeao@ sdu. edu. cno



- 184 - 3, 4%, 4L 2

2 26 BT

0.3% ~0.5% 1 1398 FEH AL H 2 ~ 3 h, Kk , B
BIEESE1.0% 8955 BB (60 min) , T I B #F
A8k, IR BE 10 /L B 325 B J5R R A 175 Y 1B 04k 3
WEE,ESRHE TR, ZHTLEENZS &G
233 CoViE IR R &I,

(3) 1A 4 P e st 16 B 02 T E R PR B 2 mg
FTHEAEE THA 1.9 mL Tis—CaCl, 22 WA (pH =
7.6)WIRE T, A5 MAFEH A 2 mL(100 Units)
REBRR, B EET 37 CHHREFRT, &nt
WEE, B 3 A AT AT, IE MRS 2R TE 1
B E] 4R J5 BOE- HME

(4) BARMERERI M E . R, Aiba K
MKENE , NERN 2 cm BIRE, EAEIE K,
o 5 9 TR B Ak, DA B S B, U A e o
FRE 1% Mo(g) ,ATEHRRIA (36 + 1) CHY T 12
A HL,24 h JERE, | M, (g)o FHIEE RN U TE R
So BKIKR Wr B TIRITE:Wr=(My-M,)/S.

2 HR5TR

2.1 FEpAbIE X B R R 32 38 A1 I AR B R M

B 4k 2 1) H B 2R R B B 4 7R AN B SR I SR 4
BAEMMETRT R TR &, 5L IR 4F 4E i P R
T, R M BUR IR 4 45, 3 RALE ML R, IR e 8
B, A, BT TS A 7 R A ] R %o i B e R
SCER BB B A A R 3 K VR R Y R
2.1.1  BEEeg A R B0 2 A7 A RR XA A M AL 44
#h

R1FRMER TR LB (EEM 1398 &
B A BR B B0 R 0.3 % ) AC BRI A] A9 38 i , 41 k)
AR A1 R ff B 18] %, 78 0 ~ 4.5 h N F B IE B 4%
K,45h EERAW B, HBEKIREREEBBIE
FHET RN EK T3 Ko 7E 0 ~ 4.5 h P38 i Bt
BK,4.5~9.0 h BF@EAKIRERS B

1 EREGVE IR I X T A IR S 22 R BE AR A
% 7K 35 1 B 5 0

Y& F At E] /h 0 1.5 3.0 45 6.0 7.5 9.0
151 WA 1 1]/ mim
E§ﬂ<Fiﬁt/g~n1‘2-d“ 3052 3267 3394 3538 3529 3536 3595

1473 1449 1430 1408 1421 1419 1416

2.1.2 BE&9 R Z AR BUR ZR M A R 6 R
R 2PIAMEER B  HEE (A ER R 6 h)
PR B IR, Rk 54 AR S/ e A i) 528 3 0k 20>, 128 7K 9
PEA TS o B R B 0 SUFE 0 ~ 0.3 % WX {4 41
fige BT 1) 40 25 7K IR PR R R L BB R R B O MR

0.3% ~0.9%H1E SRS
%2 Eh BT TR R B 4R A A S B A B i)

EARE R R0
JBeE P EOMEESS/ % 0 0.3 0.6 0.9
kA% BF 18 /min 1455 1421 1413 1409
HRFEME/grm 247! 3050 3529 3624 3644

22 EREMNAENFEREISZMAMEEN
A1

FE BT JR S HR A B R A R AR TE M A b B
7o BB , AT R T L A M L 0 M B IR O A
A MERRS ARG, RIMRMHERER 7%
BWE(FE R 80 mPa-s) A AR/ EFE 0 ~0.6% B
A A S8 R K ST AR A B B R S P AR B ) BEE R A R
RO B0 , e fofe B TR 3 i B R 5% 5 B 6 T B S BRI
TR B AR, BB RIE AR K
*3 FERERSXHERFE 226 8 0 4 5 B 7 1 i A

EARER R
SRR % 0 0.5 1.0 1.5
Foe A% 1 [/ min 1451 1570 1582 1596
BRI /g m 2 d! 3250 3135 3053 2999

23 RoBHWBENFREKREXEM BN
A
FAFTRMERET R BB ARERT
BT TR ST R M B B AR AN R fR B TE) (2 TR B A 3
0.2% % — B 32 Bk 3 19 & A e L B5E 19 B £ B 18]
23.3 w3 L s A R B T DO A 4
o fife B ) 4 ) 7E LA SEOTE B N (25 ~ 52 h) . TR
P T B e E TR R A R A 4 [ 2, FL B AR B
T AL 3 AR A BT s .
R4 % R BT R R S 2R O 4 5 B R B 1) A

EARE R R0
BB U 5 H % 0 0.2 0.4 0.8
WAt A 6] /h 25.7 29.6 34.9 51.5
FHAKEM/grm2d7! 2990 3012 3043 3115

2.4 Co®%5 B X 3T BY AL IR 32 2R 4 18 B R 1 B S M
Y SPEHR IR BR T B A IH B KB AR B X B
JR 5T B SE 8 7 A — RE B AR L, T RE AT M Sk Lk d
WATRET IR B B BN, A BT 45 6 . X e
LT BE 5 1S 240 44 00k A 1 9 3 AL, 38 2 %o 3 B
JRSZ 2B REBEAT A [7] 30 B A9 48 B8, BF 52 8 RO LB



2006 5E 7 F4

ERRE EREZREY NS - 185 -

fRPE B R

RSFRGREN  BALHENIXEL AR
JBE B R, FLAR S it ik [ B2 A A K, S BRIAAE 19 4
BN fi% B 1) A 3 . R 45 R B R T 100
kGy it A BES R A BRI M EEMT R, b T AR LR
TR AHXS HE B/, Xt R BE B S5 AR AN Ko TR B y
SERGKMEERASTEREA B EFEERT,
X L8 5 R AT 5 BORS 43 IR 43 1) B SR O
P ATE Wi 5 s BR 3L R AR AT, B S BR R O
f R SR BB, Bl R RO B3 R, SR AR
KT X EBIRRIFEN  SCHE A9 IRRE i T B 2T 4 92
W] S, 8 P JC B A ) 82 0 A X0 553 , BT A AR S

fige b 1] 9 59 i B2 AR K o
x5 Co"iERxHE R R S 324 #L B A et (] O 40
8 & /kGy RS} A B 6]/l
0 23.0 23.8  28.7  32.4  40.1
15 24.0 258  31.2 357 4.0
20 242 2.1 325 372 43.3
25 24.8  27.0 349  38.7 45.2

E AN ERLRKIRE SRR EARES I 1% R
WERZCHE R AR 1% R 0.2% X Bk E4HE
B %5ERME 0.4% IR BB EARE S 1% 5% RWHH
0.6% % —FEAE B

A DA b B0 S 56 BT 5 AT - ) A R e 1) AR
BT 3 R R ST R B R Y S AN i K IR B R T
FLEE A, DT FS) 1) SR B ] BRA 2% 0, JER AT 2
Big B BT 0.3% 226 0 HL, /R R BY [R] R 7E 4.0 h
ZEA s B2 7 R T 3 2 SRR R R R ST 2R ARG
RS R i i [R], 5 7T LA BB B2 B4 T, 38 n 1 32 Bk

BR HTREESFER FERIK, KRR
BAE 1.0% 2245 0 B IR 1 AT Bk AT 3 38 4 4K 5 7
JB2 D6 S ZR 6 B 1 A1 R A B [RD , 3 BT 58 3 i AR S Bk
F1%) FE) 2 4 I ik ] 4 o E — S R FE RO B TRDYE L A
AR S [5] 37 28 B 25K 5 Co® 48 1B X 37 22 44 B B B
fRrEE s/, FERIEZFERKEOIER. B
FEHE AT R A B R AR ORI AN TR Bk, BT
AR BE et R B BR B R A TR E S,
T AR Ay A i S5 40 7 A A D 9 A 2 A D S T
R R =M E SRR, AR AT
N R SR TE R ANE

2% 3k

(1] 25, b, 20, % 4180 T8 4 YR 5 40 i S 3R 0 5T
HERI]. P ARE 5Bk, 2000, 16(6) : 328 - 330.

(2] W ARk, REMR, X Shk, 45 07 2 e J5 5 A T B Jok B8 2 1) 8 v
[3]. B4R 4L T,2005,25(1) :64 - 6.

[3] Putnam A J, Mooney D J. Tissue Engineering: synthetic extracellular
matrices[ J] . Nat Med, 1996,2:824 — 826.

[4] B8] A TR IM] . Jb T A2 Tl ik i 4L, 2002

[5] Takami Y, Matsuda T, Ycshitake M, et al. Dispase/detergent treated
dermal matrix as a dermal substitute[ J]. Burns, 1996,22(3):182 -
190.

(6] FhEL, ZEMS AR, E 240, 5 . — R 37 24 J0 40 0 3 Jiz 58 53 /9 F )
(3] 3 % 2% 7, 2003,26(2) : 172 - 174,

(7] B0 B2 3 Ty T R A0 RO MD . 65T o [ 52 T o e,
2000.

(8] FEWMH. B A BB S EORIMI . J6EE « o & hn Toll i it
1999.

(9] YEZ8), Wi, FH ¥, 45 . [ 77 Bk A= 77 4 B B /K ik L By T
ZHAR[I]. ¥ T, 1998,15(4) :35-37.

(10] R ¥, RIEE . — P B R IE SR SCHRBE B B Ll 46 O ek A
B4, 1526764[ P]1,2004 - 9 - 8.

(1] B8 . DUR R & B B 3 3% 1 A TR Bk B2 (D], )
M - BEEE A2 ,2000. W

(L#F 182 )

[4] Ristic N, Ivanda M, Popovic S, et al . Dependence of nanocrystalline SnO,
particle size on synthesis route[J]. Journal of Non-Crystalline Solids,
2002,303:270 - 280.

[5] Wang Junbo, Yang Minge, Li Yingmin, et al . Synthesis of Fe-doped nano-
sized Sn0O, powders by chemical co-precipitation method[ J]. Journal of
Non-Crystalline Solids,2005,351(3) :228 - 232.

6] E4, B, AN —AUBARBBREAEMLEH

(3] ERBFFE 23], 1998, 12(5) : 531 - 534.

[7] Nam J G, Choi H,Kim S H, et al . Synthesis and sintering properties of
nanosized TnyO; — 10% SnO, powders[ J]. Scripta Materialia, 2001, 44 :
2047 - 2050.

[8] Grzeta B, Tkalcec E, Goebbert C. Structural studies of nanocrystalline
Sn0, doped with antimony XRD and mossbauer spectroscopy[ J] . Journal
of Physics and Chemistry of Solids,2002,63(5) :765 - 772.

[9] Sugimoto T. Preparation of monodispersed colloidal particles[J]. Adv
Colloid Interface Sci,1987,28:65.H



