M 3 B 8 20094F 545 HAH: 463 ~ 468

_ oé SCIENCE IN CHINA PRESS
1= *
b 2 b 2 b LL' b b
> s 200092;
Department of Materials Science and Engineering, University of Missouri Science and Technology, Missouri MO 65409, USA;
s 200092;
R 200011
* , E-mail: whhuang@tongji.edu.cn, huangwe@mst.edu
2008-11-14 ,2009-01-05
( : 05DJ14006) ( : 084419005000)

(R,0-RO-B,0;-8i0,-P,05)

E E

4 ,
73%~80%, 200~300 pm, . 0.02 mol/L K,HPO, MITT
: : , D-Alk-2B,
D-Alk-3B 7h : :
: ,  D-Alk-3B
. (
1:8), : ,
, 45S5(Bioglass®)
[4-6]
, Si0s, :
’ 2.1
1]
9 b s (SBF’
. , stimulated body fluid) ,
231 9.10

www.scichina.com csb.scichina.com 463



M 7 b &

2009 % 2 B

$54 %

F 48

1
11

14R,0-30R0O-8xB,0;-(54—18x)Si0,-2P,0s,

, MTT

x=0,

1, 2, 3, D-Alk-0B, D-Alk-1B, D-Alk-
2B D-AIlk-3B( 0B, 1B, 2B
3B ). , 1100~1300
50~60 min, ,
50 pm
( ,
(ethyl-cellulose, EC, )
EC QM-ISP
) 3 h,
( 20 /5cm,
) ,
24 h, 60 12 h.
, , 1 /min
460 lh ,
3 /min 560~600 60~90 min
[11].
1.2
s 0.02 mol/L K,HPO,
(K,HPO,, , ), pH
7.00, SBF,
., K,HPO, PO;"
SBF 20 PO;",
K,HPO, ,
K,HPO, , 37 ,
pH,
» pH .
X (XRD, D/max 2550 V,

Rigaku, Cu-Koa, Japan)

464

>

(SEM, Hitachi S-4700, Japan)
B Optima2100DV
(ICP-OES, Perlin-
Elmer Co. USA)

1.3 MTT
MTT ,
( ). 1SO10993-5
, 4 . 2g

10 mL

>

1:1, 1:2, 1:4, 1:8. )

20 uL 5 mg/mL
(MTT) CO,
4 h. MTT , 200 uL DMSO ,
5 min, (Elx 800, BIO-TEK,
USA) , 490 nm.
MTT
5% (formazan) , DMSO
(A)
, A
A ,
100% ,
(RGR, relative growth rate, %),
"TL’V\\ é \ N i}
RGR=— S AMAVEIE 000, (1)
B0 A AP 34
1 RGR 6
[12]
1 2
(%) ()
=100 0
75~99 1
50~74 2
25~49 3
0~24 4
0 5
a) 0 1 ; 2
3,4 5
5cm , 5mL 6x10*
/mL 2 , CO,
b l b 3’ 7 d b


http://envirolab.tongji.edu.cn/Pollution/sysyq/gp.jsp?id=277

s (S-2360N
9 )
2
2.1
, K,HPO,
, pH , pH
1:)H ’ 9.13 4
pH , 1
9.04 3B
2B
8.5+ //A——4‘1B
:5- 8.04 //-——-—'_'_.OB
7.5
7.04
100 0 100 200 300 400 500 600 700 800
[iE)h
1 4 pH
» pH ,
, pPH
, pH ,
’ [14]
4
, , pH
(NaQOJ"KzO)/Bsz, 1 5
[BO4] , [BOs] ,
[10]
2 , 4 XRD
S XRD S
. XRD ,

pH
73%~80% , ,
3(a) (¢) ) (
2-Alk-2B ) ,
, ¢ 3(0)
) 200~300 um
> >50%,
. o — BEWRE
3B
H
o
#

10 20 30 40 50 60 70

XRD

500 um

200 pm

3 D-Alk-2B SEM
(@) ; (b) Uk (¢)  0.02 mol/L K,HPO,
7d ; (d)

465



F4H

$54 %

2009 % 2 B

M 7 b &

[16]

>200 pm,

64 g/L

7 d

K,HPO,

3 (d)

(c)

SEM

K,HPO,

2B

A

0B, 1B, 2B, 3B

3(d))

(

, XRD

0B,

< 2
~
m
- ~
< @ - - . =
. ot =
o - .A..a R
m e —
(@)
~ 0, N N
<
g o
el ) =
- m
m (e —~ R
O p—
<
= =+
@) =
- A./.m/
oy =
<
H .
=&
p04 p=
T
A =
- = )
. on
T «
-
s =
T
& = - )
O . ~ —_ . L
N g

1:8,

EZAD-Alk-0B EZZAD-Alk-1B

COPRMERT R

RGR

CSD-Alk-2B  EZZID-Ak-3B IEEIEVEN SR

; 3B

1:1, 1:2)

(BMSCs)

SEM

HEE

ki

0.4+

T
o© o~
o

BEHW

0.14

2B

5(a)

SEM

4 MTT

466



2 ( 3d )

RGR

D-Alk-0B-3d 0.768951
1.006088
1.069681
1.042762
0.825173
1.165035
1.180915
1.088018
0.504896
0.693146
0.754282
1.028093
0.605127
0.462097
0.591668
0.647926

D-Alk-1B-3d

D-Alk-2B-3d

50 um

5 SEM

(a) D-Alk-2B; (b) D-Alk-3B
D-Alk-3B-3d

() ;
K,HPO, )

GGV G GGGV Gy
(o N S = T S S e e R N N R N S T
NN W NN O = NN O O O = O O O ==

HAP, ; HAP
> ; HAP ,
, . 3B SEM
() 4

. MTT >
2B 2 HAP . pH

., RGR =2, :

b bl ( ) 4 b
D-Alk-0B, D-Alk-1B
, HE1L ; D-Alk-2B 2,

21~24 h, , : D-Alk-3B
80%~90% 201

1 Langer R, Vacanti J P. Tissue engineering. Science, 1993, 260: 920—926[doi]
2 Holy CE, Shoichet M S, Davi ] E. Engineering three-dimensional bone tissue in vitro using biodegradable scaffolds: Investigation ini-
tial cell-seeding density and culture period. ] Biomed Mater Res, 2000, 51: 367—382

467


http://dx.doi.org/10.1126%2Fscience.8493529

M F BB 200028 HE54s HA4H

3 Hench L L. Bioceramics. ] Am Ceram Soc, 1998, 81(7): 1705—1728
Wen L, Mohamed N R, Delbert E D. Bioactive borate glass scaffold for bone tissue engineering. ] Non-cryst Solids, 2008, 354: 1690—
1696[doi]
Hench L L. Sol-gel method for bioceramic applications. Curr Opin Solid State Mater Sci, 1997, 2: 604—610[doi]
Rezwan K, Chen Q Z, Blaker J J, et al. Biodegradable and bioactive porous polymer/inorganic composite scaffolds for bone tissue
engineering. Biomaterials, 2006, 27: 3413—3431[doi]

7 Hamadouche M, Meunier A, Greenspan D C, et al. Long-term in vivo bioactivity and degradability of bulk sol-gel bioactive glasses. |
Biomed Mater Res, 2001, 54: 560—566]doi]

8 ek, X G, B ARMEMIEEMRAEE. WHEHERE, 2004, 32(5): 46—50
Yao A H, Wang D P, Huang W H, et al. /n vitro bioactive characteristics of borate-based glasses with controllable degradation be-
havior. ] Am Ceram Soc, 2007, 90 (1): 303—306[doi]

10 Huang W H, Day D E, Kittiratanapiboon K, et al. Kinetics and mechanisms of the conversion of silicate(45S5), borate, and borosili-

cate glasses to hydroxyapatite in dilute phosphoate solutions. ] Mater Sci Mater Med, 20006, 17(7): 583—596[doi]

11 Liu X, Huang W H, Fu H L, et al. Bioactive borosilicate glass scaffolds: Improvement on the strength of glass-based scaffolds for tis-
sue engineering. ] Mater Sci: Mater Med, 2008-9-21, [doi]

12 #5%, 2HA, LRA F AMFEMBESLEF QA amie b P EAE TRATLIEREL, 2008, 12(27): 5287—
5290

13 k&4, Ei5F, Fu Qiang. 7TIX AR ML AL 69 A 4 & M L) 69 ) & B A M F W AF 7. A58 4R, 2006, 51(21): 2562—2565

14 TH, THEF, AXE, F BRRLEEDICGHOHN SR LRI A ER AR, AR %S IR, 2006, 34(11): 13261330

15 Gibson L J. The mechanical behavior of cancellous bone. | Biomech, 1985, 18: 317—328|doi]

16 Daculsi G, Passuti N. Effect of the macroporosity for osseous substitution of calcium phosphate ceramics. Biomaterials, 1990, 11 (1):
86—87

17 Kokubo T J. Surface chemistry of bioactive glass-ceramics. Non-Cryst Solids, 1990, 120: 138—151][doi]

18 Benderdour M, Bui-Van T, Dicko A, et al. /n vivo and vitro effects of boron and boronated compounds. ] Trace Elem Med Biol, 1998,
12(1): 2—7

19  Forrest H N. Boron in human and animal nutrition. Plant soil, 1997, 193: 199—208[doi]

20 X F, BAME. Y A M AR RAL R Y AT LB R, R BEATR S @, 2003, 25(6): 6—11

: 978-7-03-022917-5
2009 1
95
HVERPFHS
, HPEREREBAR

468


http://dx.doi.org/10.1016%2Fj.jnoncrysol.2007.10.003
http://dx.doi.org/10.1016%2FS1359-0286%2897%2980053-8
http://dx.doi.org/10.1016%2Fj.biomaterials.2006.01.039
http://dx.doi.org/10.1002%2F1097-4636%2820010315%2954%3A4%3C560%3A%3AAID-JBM130%3E3.0.CO%3B2-J
http://dx.doi.org/10.1111%2Fj.1551-2916.2006.01358.x
http://dx.doi.org/10.1007%2Fs10856-006-9220-z
http://dx.doi.org/10.1007/s10856-008-3582-3
http://dx.doi.org/10.1016%2F0021-9290%2885%2990287-8
http://dx.doi.org/10.1016%2F0022-3093%2890%2990199-V
http://dx.doi.org/10.1023%2FA%3A1004276311956

	生物活性硼硅酸盐多孔支架的体外活性及细胞毒性
	张欣①, 付海罗②, 刘欣①, 姚爱华①, 王德平①③, 黄文旵①*, 赵颖①, 蒋欣泉④


