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MAKAQITIO B FEHE RITHI R S 2 M B~

sk, EBEIAEZ, MIKFNS, EAT

NEZSA: R IR-BERIE TR A FIR JGREE N K Ag/TIO W ZFER, RINAIK AQITIO, i JZFEHE 2 THH R
S R SR 22T 22 5, HRA BRI D)2 AERE,  RERH AL N IS IE IR R AR 2L

R EWGFERY; 20K TiO; KA, RimikEE; 45amE; Eyse

HE

B AT R Bk Ag W LUR ST TAK TiO iR 2 K10, 5miR 2 1] WG AL U TERE .

B89 WHHIZ0K AQITIO iR ZF0HE, i 2 te.

FoiEe A8 IR A AN RDE KRB R IR AgITIO W Z4THE, TEHHI A T4k Ag/TiOL 142 4TI 11
KIS, WESE SRR, 9k Tio, 2L AR 9k AgITiO, IR Z TR I L MHLREE ;SR LIRSty
MGk TiOL IR ZFFH YK AgITIO, I )25 FARFTIM I 45 & i

FREER: 90K AQITIO WR)ZIZEL) 120 nm, 4 HA T HA G Q0K BRI, RIN-FE. Shr. Wb,

AT Ag BURITTRAE SR Bo 40K TiOL ¥t ZFERIMI LA 4K AgITiO, ¥4 2 FEA 2 T FELRS 18 5300 72 M P FE A 22 50
TZE5(P > 0.05); 4K TiO2 ¥2)Z 120, 200, 300 “CiEKIRELIK AQITIO, i 2 5 IMAATHE M 45 A 508 7 4 1.18,
1.16, 1.12, 1.26 kg. RIFHIFIAIK AQITIOL ¥ ZFTHE AT RAFII 24 PERE, AT LA Ol IR I R T 22

Development of a nanometer Ag/TiO, coated bracket and its mechanical properties

Zhang Sheng®, Mai Li-xiang?, Liu Da-lie®, Zhang Jin-cai'

Abstract

BACKGROUND: In our prophase study, Ag can be deposited on TiO, films, which can enhance the antibacterial effect of
TiO, coated films.

OBJECTIVE: To develop a nanometer Ag/TiO, coated bracket and to study its mechanical properties.

METHODS: The nanometer Ag/TiO, coated bracket was prepared using sol-gel method at different annealing
temperatures. Scanning electron microscope was used to study the surface morphology of Ag/TiO, coated bracket. The
surface roughness of metal bracket, nanometer TiO, coated bracket and nanometer Ag/TiO, coated bracket was
measured. The combination intensity of TiO, and Ag/TiO, coatings with brackets was measured by scratch test.

RESULTS AND CONCLUSION: Nanometer Ag/TiO, film was 120 nm in deepness, and it was a nanoparticle film with a
thorough tissue structure. Ag particles were visibly deposited on the film surface that was flat, smooth, and highly
polished. There were no significant differences among the surface roughness of nanometer TiO, coated brackets,
nanometer Ag/TiO, coated brackets and brackets used commercially (P > 0. 05). The combination intensities of
nanometer TiO, and Ag/TiO, coatings with brackets at annealing temperatures of 120, 200 and 300 C were 1.18, 1.16,
1.12 and 1.26 kg, respectively. These findings indicated that nanometer Ag/TiO, coated bracket was developed
successfully and it had good mechanical properties that could meet the clinical demand of orthodontics.

Zhang S, Mai LX, Liu DL, Zhang JC. Development of a nanometer Ag/TiO, coated bracket and its mechanical
properties.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(38): 7047-7052.
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b: Nanometer TiO, coated bracket
(x120 000)

a: Metal bracket (x5 000)

c: Nanometer Ag/TiO, coated bracket at
annealing temperature of 120 ‘C (x30 000)

Figure 1 Surface topography of different brackets
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30 nm. FKAQITIO R 2 2 FVF 22 BRTE A/ INRURE 4 B
(RRURLIE, LA S I LR S50 AL I (1) THO Uk
FLAE 3 5] s AQRIURL 38 5] 3 A A5 Wil b, KL 4% 2k 50—
100 nm, ARDHILHZRING: . AgITIONR =K I TE 34 i
IR, AKAQITIONNR A AT R VR JZ 1K R E 4 4120 nm,
JRJES), RIMFHE, S, R, J7T WAg
WORLTUARENR 2 e
2.2 AZMBSRAXHEALTFRESTER K2
KTiO8 2 MR k120 CH A1 KAQITIOL R IXPS
i, BLExcel SCRIEXfHIFME, SR
TS0 K Tiv O, CHIAg. Ti. O. C.

BT e AR B R b mT BE A = I C 1sHFICa
2sV5 YL, MR HL T RE X R T VS YL IR R AL ot
ST REDS B U (R VS Y2 CIIC IsTGicIE
K3 AQITIO R JZ IAG3d XSkt T REi K, Bon
AQITIO,H I Ag 3dREL 53 i 1 24 REZL: Ag3d 5/2F
Ag3d 3/2, HrLIgfE 5354 368.1 eVAHI374.1 eV; 2
HUE(EZE N6 eV.

2.3 BLAHF oL R EALAL N K 45 SLPLEIEEI N

YUK TIONRJZFEREFIR i ££120, 200, 300 C R4k
AQITIO, ¥ 2 6 M ¥ 3¢ 1 #H KE £ Ra {43 %l b
(0.53+0.16), (0.49+0.16), (0.55+0.12), (0.58+0.18),
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Figure 2 X-ray photoelectron spectra of nanometer TiO,
and group A Ag/TiO, coatings
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Figure 3 Ag3d X-ray photoelectron spectra of nanometer
Ag/TiO, coating at annealing temperature of 120 C
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Table 1 Combination intensity of nanometer TiO, and
nanometer Ag/TiO, coatings with basis materials

2 Transition
Group HV (kg/mm°) e ) tmax (KQ)
TiO, 8.57x10° 36.60 1.18
120 ‘CAgITiO, 8.18x10° 33.90 1.16
200 ‘CAg/TiO, 7.39x10° 37.80 1.12
300 ‘CAg/TiO, 9.08x10° 39.20 1.26
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