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ABSTRACT Objective: To study the cytocompatibility of Zr-Cu-Al-Ag alloy coated by micro-arc oxidation. Methods: Components
of Zr-Cu-Al-Ag alloy coated by micro-arc oxidation in three different voltages of 300 V, 350 V and 400 V, Zr-Cu-Al-Ag alloy as cast
condition and TI6Al4V alloy were made for the test.The water extracted from the components were obtained according to national
standard. The L929 cells were cultivated in vitro in the extracts of these components separately. The L929 cells, cultured in Dulbecco's
modified Eagle medium supplemented with 10 % fetal calf serum, served as the negative control group. And cells, cultured in Dulbecco's
modified Eagle medium supplemented with 10 % fetal calf serum and 64 g/L phenol, served as the positive control group. The
cytocompatibility of these components were evaluated by MTT colorimetric. Results: The cytotoxicity of Zr-Cu-Al-Ag alloy coated by
micro-arc oxidation is 0 grade. Microscopy showed that the morphology of L929 cells, cultured in the extracts of Zr-Cu-Al-Ag alloy
coated by micro-arc oxidation were normal. There were no significant differences between micro-arc oxidationt and negative control
groups. The cell multiplication curves of micro-arc oxidation and negative control groups were nearly overlapping and in the linearity
increasing trend.The OD in micro-arc oxidation groups had no significant differences with negative control group (P>0.05), but were
higher than that of Zr-Cu-Al-Ag alloy as cast condition, TI6Al4V alloy and positive control groups (P<0.05). Conclusions: The
cytocompatibility of Zr-Cu-Al-Ag alloy has been improved by micro-arc oxidation technique.

Key words: Micro-arc oxidation; Zr-Cu-AL-Ag alloy; Cytocompatibility; MTT

Chinese Library Classification(CLC): R783.1; R318.08 Documents code: A

Article ID: 1673-6273(2017)26-5017-05

&, A B ESIE L RE J15R M 5 A B 21 2V — S0 s AR N
AR PRI A AR A PO S AR, BRI R AR

S S A AL HIAE YA R A RIFRODUMMERELL St R A W A R R A A R N 5 5 28 RS54 TR, 45
RAR T WA AR A E  AENTLOCTT s S SR LI R Bybash JBRTk , RT3 Y i e T ke 1, LAl J2 A AR - B 7
REIRA B RN S W, Zr ARG & E T —MAERE A, MRS fk(micro-arc oxidation, MAO)H; ARU-BHE# 1F

YN

R

i}

* LG BRI TR S0 H (12531322)
PEF RIS AN (1989-), 55 L WFFE AR , EBEWFFE )5 il - 1B AE bR A4 22 4x 1, E-mail: sunyingbo_2008@126.com
o IR PNVF(1974-), G0 B AR SO, BRSO [ - G AR AR 2 et
H1i% : 0451-8555323 1, E-mail: sunyu20160212@126.com
(R H 91:2017-02-27 43 H 1§1:2017-03-20)



- 5018 -

DREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.26 SEP.2017

AR R A 4, B 2O R USRS AR
—JR WIS PR Z 0, AT LSRN R 5 0, R R AT
PhPERE Wl A T B AT AR LAA (4 5 Uo7 ] BB
AR B AL BE AN SZ 5200 ARBFSE BLE I MTT 58120 b Be
JH TIGAI4V &4:, #1585 MAO AbFRJE Zr JEAF S & 4 o 40 fa A
M.

L ¥R 5 7

L1 w4

300 V350 V400 V MAO 4b 31 Zr-Cu-Al-Ag JE i A 4
H PRI Tl KREFM BB 5 TR 2B %, B RN
Ca(OH),:Na;PO;Na,SiO;;EDTA=9 : 8 : 8 : 1 ;1929 4l &= (P [H
FlEBE A ); %48 Zr-Cu-Al-Ag JE fi i 4 il TIGAI4V & 4
(M IR Tl K2 BB 5 TR 4Bt ); DMEM 15 5% (Gib-
co, FE[E) /N I (BTN DY =75 ) 5 IR 2 il JMTT 3050 e —
L H(DMSO)(Sigma , 3 [E]) ; R ER 22 il (PBS) (R M 247 4=
YIBARTIF K5 7]) ;96 FLIEFRMR (Costar, L) ; B2 L TAER
GRS ES TAET); s BE R K W AR (L — AR ) f51
B WM Nikon, H AR ; 18 i 55 3546 (Heraeus, T8 E)A 7 ; Bibr
{%(Bio Rad, £ [H).,
1.2 ik
12.1 BEMBHEE £ 300 V.350 V. 400 V MAO kb3 5 1)
Zr-Cu-Al-Ag & 4 . 8 8 Zr-Cu-Al-Ag 3E & 4 U K
Ti6AI4V 54, FFREE 6 4, A% 1 mmx 10 mmx> 10 mm,
Xof A IR U PR AP RS 24 T 75 1 8 5 min, REEFOK
Y 2-3 IR, B R (33 MPa 121 C) KT G , 4% JEM R 3R 1

Fem) 51 I (mL)3:1 A ELBIIIA 10 Y%/ I3 #) DMEM
B E RS SR AR NG FE 72 b B R AR 37 T 5 %
CO,.95 Yo IxHBE . 4 CHEEEH.
122 #patEsE L1929 MMk vr, %18 48 h,0.25 %[ I
THA , i A0 R, R 20 M 2% 5 O 5% 10* /mL, 7 A 96 L,
Figebi, BAL 100 WL, b 7x 6 AL, LA 3 YRl i35 7%
2,37 'C .5 % CO,,95 Yo FIX i B A AN 15 740 FP R 37
123 RIS iR 24 h (HAHMINGRESS , BB WRLAS/ N0k
TEW AR S UM R A A R SRR I SE R A
10 %/INA= M35 (1) DMEM A R BT RRAL, AR 64 g/L
ZEH 10 Y%/NA- L ) DMEM VA TRAE S B IR 4 BR4H 6 4>
fL, AL 200 WL &, AREERETR
124 MTT #&i W SOWRRBIMARH—XK, =X,
K, WAL SO — g ai i, M8 BREENEE, mA
MTT L35 (20 pL/ £L), k285557 4 ho Bds/ O LT
T, PBS R 1~2 1K, A DMSO(150 pL/ L), & % # i
¥ 10 min, (H25 FYIFEEA, AR K 490 nm g
I RO (ODYE

AAEAE G (E S I 25

RGR=0D,, / OD,* 100 %

OD = LI ERE ;

OD eguive = BRI XT HEZA WG E

HRAEAS L (% OD {H, 22 i 200 M 14 7 il 2% , T34 200 M A ) 184
PR FHHE 6 REEME D RETEE MR AN B R, 0-1 90k
G, A EYESMBIER 2 RS G MBS 50 A
G535 NGRS, MBI AR WL L,

= | EREETMIRE
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Fig.1 The morphology of 1929 cells in each group
Note:(A)Negative control,(B)300 V MAO Zr-Cu-Al-Ag alloy,(C)350 V MAO Zr-Cu-Al-Ag alloy,(D)400 V MAO Zr-Cu-Al-Ag alloy,(E)Cast
Zr-Cu-Al-Ag alloy, (F)Ti, ALV alloy, (G)Positive control.

K 2 BAXWHHIR A EE (ves, n=6)
Table 2 OD of each group(x+s, n=6)

Groups

1d

3d

5d

Negative Control
300 V MAO Zr-Cu-Al-Ag alloy
350 VMAO Zr-Cu-Al-Ag alloy
400 V MAO Zr-Cu-Al-Ag alloy
Cast Zr-Cu-Al-Ag alloy
Ti,AlLV alloy

Positive Control

0.2996% 0.0203
0.3162+ 0.0134
0.3186% 0.0124
0.3095% 0.0060
0.2891+ 0.0114
0.2860+ 0.0130

0.1954+ 0.0134

0.6644+ 0.0185
0.6993+ 0.0153
0.7011+ 0.0172
0.6965+ 0.0191
0.6385+ 0.0162
0.6437+ 0.0294

0.0340+ 0.0121

1.2015+ 0.0350
1.2480+ 0.0142
1.2620+ 0.0280
1.2558+ .0.0297
1.1497+ 0.0154
1.1205+ 0.0337

0.0181% 0.0083
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Fig.2 Multiplication curve of L929 cells
Note:(A)Negative control,(B)300 V MAO Zr-Cu-Al-Ag alloy,(C)350 V MAO Zr-Cu-Al-Ag alloy,(D)400 V MAO Zr-Cu-Al-Ag alloy,(E)Zr-Cu-Al-Ag
alloy ,(F)Ti6Al4V alloy, (G)Positive control.

3 3 B RCGR E (%) RAMREHE
Table 3 RGR (%) and toxicity level of each group

1d 3d 5d
Groups
RGR toxicity level RGR toxicity level RGR toxicity level
300 VMAO Zr-Cu-Al-Ag alloy 105.5 0 105.3 0 103.9 0
350 VMAO Zr-Cu-Al-Ag alloy 106.3 0 105.5 0 105.0 0
400 V MAO Zr-Cu-Al-Ag alloy 103.3 0 104.8 0 104.5 0
Cast Zr-Cu-Al-Ag alloy 96.5 1 96.1 1 95.7 1
Ti6Al4V alloy 95.5 1 96.9 1 1
Positive Control 65.2 2 5.1 4 1.5 4
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