PIHAR TR #17 & 7512 4] 2013 -03 - 19 ik @ﬁ“ﬂ
Chinese Journal of Tissue Engineering Research March 19, 2013 Vol.17, No.12 7 7 WWW.CRTER.Org

d0i:10.3969/j.issn.2095-4344.2013.12.005 [http://www.crter.org]
K, BT, FPK, RAT, KR, FHE B, BEER. Gt AZ31B FIELE Sk A FT 3]
HFEY TR, 2013, 17(12):2123-2130.

$ESAZIIBHR R SR BRI

B wERRS, BRI, KRS, O ac, sk K25 % R, AR, RS

1@ ERXE, JREMT 510515
2MAFESMERSMEEREH, K47 MF 510010
IMARELFARARPESULMEE ESERE, R4 MF 510010
ARMAETMERMBERMZAH, JREMF 510010

XERE:
LS BLER & G IR, DFSEBES b AZ3LB RIPE B0 RAEI, WIEE G AZ3IB s, %, 108254,
X RS A0 R R B ER S o LA BRTA, Rk,

. 7 EA K F AL,
2 U AR A e AZI1B X TR TR OO, JOTTSLE S B e s o b g
WAL BUGAIAERE £ AZBLB TN, TLA WA MR RN A ot A H

3 SR EAIES: T 04 : AZSLB HIFLA BUAFIOE IRy, X PRI S R ey >
fig, S HE A TR BRI T 05 S HelE, (LI P20 B B A RO S 15 T2

W5t Wit PR, #dE,
Ny EAEEIF, BARESMNE
AR B MEEREA | &
FEIRPRL VTR BEA e BRA g AN, BN Rt ER QMBS Ebpel  A7MT 510010
s e gz_yqs@126.com
4% :R318

= SCHRFFIRA

- ICHE i :2095-4344
B PO EN B g M i A AT g S RN B T A S AN IR . (2013)12-02123-08

B9: HUTEES & AZ3IB 0AHE, S IERE P AR . a5 2o1aas

Tk RS RS T B A e AZ31B IRIMERMOLHEA M. DERAWMSRaNES  ©=8H: 2013-01-30
4 AZ31B GE G Gt R IAIIMIIRE ). KBS 4 AZ31B 55k A4 IS/ BURT L 4 MC3T3-E|  (01210080016W W)
JUREFRT 24 FLBRA, WEEERTR 2, 6, 24 h 4R RGO

HREEL: FRLE T LA S AZ31B RIFON RS, AT NEH A R Re i /- Hr sl R Wl Bk
4 AZ31B [MEZICHRAEE M. B HhBZ L 96%, R4 3%, BN 1%, i AT R,
B, e AZ3IB SIRAEMEAWMRZERT RGN IR 2 h i, Biiae AZ31B S5HhaE
& FRARATM R E R LR E R X KigE 6, 24 h, 44 AZ31B ERAIMA R B E IR TG4 b
HNERIPH AP < 0.01). HiFr THGA SR ML MIENSEERETT, FESAMM, KL RRY, ARLRE,
T AN TSGR B R . R IIBES 5 AZ31B HAT RAFIIANIERGMIVE, &G T 90 40 ML i S5

Surface properties of magnesium alloy AZ31B and its influence on osteoblast
adhesion

Zhang Tao™ %3, Wu Xiao-na'*, Yin Qing-shui® %, Xia Hong® %, Zhang Yu* 3, Li Mei? 3,
Yang Xiao-ming? 2, Lan Guo-bo? ®

1 Southern Medical University, Guangzhou 510515, Guangdong Province, China

2 Department of Orthopedics, General Hospital of Guangzhou Military Region, Guangzhou 510010,
Guangdong Province, China

3 Key Laboratory of Trauma & Tissue Repair of Tropical Area, Guangzhou Military Region of Chinese
PLA, Guangzhou 510010, Guangdong Province, China

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH 2123



K SR B AZ31B FRIENE L B R B

@f?@ WWW.CRTER.Org

Zhang Tao*y, Studying for
doctorate, Attending physician,
Southern Medical University,
Guangzhou 510515,
Guangdong Province, China;
Department of Orthopedics,
General Hospital of Guangzhou
Military Region, Guangzhou
510010, Guangdong Province,
China; Key Laboratory of
Trauma & Tissue Repair of
Tropical Area, Guangzhou

Military Region of Chinese PLA,

Guangzhou 510010,
Guangdong Province, China

lupuszt@yahoo.com.cn

Corresponding author: Yin
Qing-shui, Professor, Chief
physician, Department of
Orthopedics, General Hospital
of Guangzhou Military Region,
Guangzhou 510010,
Guangdong Province, China;
Key Laboratory of Trauma &
Tissue Repair of Tropical Area,
Guangzhou Military Region of
Chinese PLA, Guangzhou
510010, Guangdong Province,
China

gz_yqs@126.com

Supported by: the National
Natural Science Foundation of
China, No. 30872642*; the Key
Program of Military “Twelfth
Five-Year” Plan, No.
BWS11C065*

Received: 2012-12-19
Accepted: 2013-01-30

2124

4 Department of Neurology, General Hospital of Guangzhou Military Region, Guangzhou 510010,
Guangdong Province, China

Abstract

BACKGROUND: Whether the biological behavior and early adhesion of osteoblasts can be affected by
magnesium alloy is still unknown.

OBJECTIVE: To study surface properties of magnesium alloy AZ31B and to investigate the effects on the
adhesion of osteoblasts in vitro.

METHODS: Scanning electron microscope and energy dispersive spectrometer were used to study surface
morphology and elemental composition of the magnesium alloy AZ31B. Protein absorption assay was applied to
study the ability of magnesium alloy AZ31B and titanium alloy for protein adsorption. Then, mouse osteoblasts
MC3T3-El were cocultured with magnesium alloy AZ31B or titanium alloy in 24-well plates to observe the cell
adhesion at 2, 6 and 24 hours.

RESULTS AND CONCLUSION: The surface of AZ31B was rough which is beneficial for cell adhesion. Energy
dispersive spectrometer results proved that the main elements of AZ31B were magnesium, aluminum, and zinc,
among which, magnesium accounted for about 96%, aluminum for about 3%, and zinc for about 1%. There were
also some other elements, but the content was little. Protein adsorption experiment results showed that AZ31B
had good protein adsorption capacity. When the cells were cultured 2 hours, there was no significant difference
between magnesium alloy AZ31B and titanium alloy in the rate of cell adhesion, but at 6 and 24 hour, the
adhesion rate of magnesium alloy AZ31B was significantly lower than that of the titanium alloy (P < 0.01). The
cells cultured on the surface of AZ31B expanded, and appeared with irregular shape, mostly fusiform, and more
processes. Interconnected processes were seen among some cells. These show that the magnesium alloy
AZ31B has a good capacity of cell adhesion, which is suitable for early osteoblast adhesion.

Key Words: biomaterials; tissue-engineered bone materials; magnesium alloy; titanium alloy; osteoblasts;
adhesion; surface properties; the National Natural Science Foundation of China; biomaterial photographs-
containing paper
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Main reagents and instruments used in the experiment
of surface properties of magnesium alloy AZ31B and

influence on osteoblast adhesion:
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Figure 1 Scanning electron microscope of AZ31B surface
(x200)
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Figure 2 Energy dispersive spectrometer analysis of AZ31B
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Figure 4 Adhesion rate of osteoblasts on the surface of
magnesium alloy AZ31B and medical titanium
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Figure 5 Osteoblast adhesion on the surface of
magnesium alloy AZ31B under a scanning
electron microscope (x200)
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