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Effect of Blood Decontamination on Orthodontic Bracket Bonding
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Department of Pedlatric Dentistry, School of Dentistry, Dankook University

— Abstract

evaluated under scanning electron microscopy.

treated with cotton pellet after water washing.

control group and the experimental groups (p <0.05).

Blood decontamination is an important factor in success of the orthodontic bracket. The purpose of this study is to
evaluate the shear bond strength affected by blood decontamination. The shear bond strength was measured on blood
decontamination before and after primer photopolymerization. And the adhesive remnants type and surface patterns was

A total of 50 human premolars were prepared. Group I was attached using conventional resin-acid etching method
as control group. Group II and II were blood contaminated before curing primer and groups IV and V were blood
contaminated after curing primer. Group II and IV were treated only with cotton pellet and Groups II and V were

The mean shear bond strengths were in the order of groups I, V, II, II, and IV. In scanning electron micrographs

group III and V showed more uniform surface than group II and IV. The ARI was significantly different between the

Key words : Shear bond strength, Orthodontic bracket, Blood contamination, Decontamination
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Yoz R AN RolotA HE Zet 2o A7t & =¥ J2|1 2 297t Q= 50740 EAHE AMEel oot &
EE|ACH6-8] TXAIE 0|80t &7 A= X|OjEHe| EH+5 97| ?lot E
g 22 =zl FHO| of EHAIOM 2oE = A2 T E SRS 20 20 2SR
HYH 5O 2HOM F 7HX|Q] Qo A[ZHY TA A7}
UCE R HM= HFA 22 Z2to|H HE M HAOL, & H 2) & M=
WE= Z2H0|H £ SO| ChA|O|Ct Z2to|H B2 HMo| Y Z=ste 1M # 7 MEAKA Q Transbond™ XT (3M Unitek
0| & 4% smear layere| M0 =2 HH OHX|E ZAANA & USA)E AL ot9ia, Hata BEM M| Z& Transbond™ XT
O|&tA FMEH AY ZE ol UATF YojLrE A Ay B Light cure Adhesive primer (3M Unitek, USA)E AF23H OO, At
& HE7E QAEHI) d2|3 T2 i S0f| Efo Bl SR HEf A= 37% 2A4LH3EM, USA)Z AFE5HRACHTable 1). ot W7
ol 9¢0] Batzol e ZE0| DIXE FHO oA AR7H g HepHS o4l BEfol ZR0| Qs HF 35 mm, BIH 962
SNEAX T EHo| 2 Hof Cet A= JUiHez RES o mm’e| WHE HE(Tomy, Japan)S AFESIRICH BEE7|E
HO|CH10]. ot dolo] 2 FAS AL MAESI=E 40| i Elipar FreeLight2 (3M ESPE, USA)E At23stA S0 X|of 107}0f
Moz RE% X|of &S =0 F2SHX|TH M& LHO| Ct Radiometer (dentAmerica, USA)E 0| 830 &2l X&7}
uFg HapAol M Ag 420 0jX= Feol| oidt A= 470 nm 0|22 YFotH FA =X 2QISHRACE HH2 9
o|of3tCt. St 30| gle et o ArEel §HHS 6 cc xiFIst0] &
oo 2 AFoM ZEto|H Ex 2, FFY To| FA0[ 2F SIHE Zelots 8710 22 = fHe FA| 20| A8t
FIFMA gl a2 ME 2 420 0jXlE Sgs Ot Cf
SiE, HA OHE e S BH S 2tEe Au ot K|
HS LRA7|0 215}= Ho|Ck. 2. A4 Y
O 97 A8 9 e 1) CHAF X|Ote] ZH| 9L A|H X &t
& 50712 Xjof #HO| X4, O|2F 8 R7I2EE 2 €
LA = 2 A 2 247t ZEE(X| §2 HO|AE 0|80t MH5t
1, 429 27 SFE0 2SI ALY TH|E KOts 1% HE
1) 2 iy xot OAE 0|80t X2 SYFE BT = AlH X% EIA| &
X[Oh= K2 2fHO| Mol HYES 71T *4, 5=, L3, o SHET Ea5HA
Table 1. Materials used in this study and their composition
Materials Components Manufacture
Quartz silica
Bisphenol A Diglycidyl Ether
Dimethacrylate
Adhesive Transbond™ XT Bisphenol A Bis (2-Hydroxyethyl Ether) 3M Unitek, USA

Transbon™ XT
Primer Light cure
Adhesive primer

Scotchbon™
Etchant Universal
Etchant

Dimethacrylate
Methaoyloxypropyltrimethoxysilane
Silica

Bisphenol A Diglycidyl Ether
Dimethacrylate

Triethylene Glycol Dimethacrylate
DL-Camphoroquinone

3M Unitek, USA

37% phosphoric acid 3M/ESPE, USA
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Als K|ofel ™S 2510 123Design (Autodesk®, USA) = 2) MEzol 22
E2IOHOZ JtE 227 mm, M2 173 mm, £0| 12 mmZ 2¢H = 507§19| X|OtE BZQIZ 10714 574o| o2 EFSIULCt
ot 37|9| FHZ LRSI 3D Z2IE(Deltas Kit 250, S3D, (Table 2). R E #2 SSHOE 307t AMEA 5, Zk2F 57t
Korea)Z Poly lactic acid &g HZ6}ACHFig. 1, 2). FHO| Mt HEE A|HSIQCL CHEEQ IZCZE dH 90| f
FH|E X|oF X2t &P EO|A o2 E T2z =S = SEHL MR A ALFS 0]8310] nYE HES 7
Aot RAo0, oot otHIF X|Hap 5t EHO| BASHA =S ASIACE D7 o IEe Z2to|H F5e Hoj|l € 20| &
AlStALE O E =, 2fTle] datEE 2HA717] 28 =22 ACHD 7Hget Zo=2 Z20|H X £ 2t X|0f & & 2¢ =
g2 SFETO 7t deivt 2ojLts ¢ 3027 RS Y Mo 2, HAUO| BRI A0S 5 UARE 12 RAISHY
o= =0 HYE 2HY HZF 45 mm 0[g2] HO| 502 Ch. IZ2 QEYE HAS IE H3T 0|50 3MY Gotx
W7ER] =AHH 22 320, 600, 1200 grit 2| 7HHH0| = 1|0 o, My 5= =M =, = HAS 0|85H0 3 &
2 A0fstn X|ote] E4-5 57| ffel CHA| B8 S/ 22 OrFQACE O = 2HE LHO| XAHE A|HN Z2t0|HE M=
SHeUCt S0 YFE 3, HE AS AYSYCL VR VRS T2}
ojn| FEY 0 Y| LYHYCID IS TOB, SHX
ol o2 mato|of BE T WY 242N HEW 3, 127
1535 besion o wvddunvew T _
QABHUCL VES RE D 0|}0) 3HN oY EUS
o CIORQION, VR SA7H 44 3, RE BAS 0|83}0f 3¢
; W OCHOIZEQICE 1 S b2 HE HAIS A|SBIUCHFig. 3).
Q
)
W
@
R
= Table 2. Experimental conditions of each groups
w iy
(A) maron (Gnr_oiJg) Condition
. . . . I Uncontamination
Fig. 1. 3D design of resin mold on 3d construction program.
I Pre-curing contamination + cotton pellet + primer
o Pre-curing contamination + water wash +
cotton pellet + primer
v Post-curing contamination + cotton pellet
v Post-curing contamination + water wash +

cotton pellet

Fig. 3. Human premolar embedded in the mold with orth-
Fig. 2. 3D printer used in this study. odontic rein.
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ARDE 0| 83t0] =X|2t5t0] 7| E5L A CH(Table 3).

Fig. 4. Schematic drawing of shear bond strength mea-
surement.

Table 3. Adhesive Remnant Index

Score Condition
0 No adhesive left on the tooth surface
1 Adhesive is left on less than half the tooth surface
2 Adhesive is left on More than half the tooth surface
3 Adhesive is left on all the tooth surface

4 2t (scanning electron microscope)
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(JSM-6510, JEOL, Japan)2 0|&3}0f
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Version 17.0 (SPSS Inc, USA)2 AHE3SH0Y

Zb 7ol TEh Ao 2L o i RFHEAE LSS, &
YE Hehde 220 AptEE U HEA TF Kol A F
EE A0t 7| Q|8}f Kruskal-Wallis test2 R2|d AZS & Mann-
Whitney test2 AlS ZHES ALt

m ol MA

LHE Z2e 2= 58 21t

Zt ¢ol 7 A 2 == IT, VE IE O d82
Nz =02 g2 Mt 2% 2= 5 LIEIRCHTable 4, Fig. 5).
o [ Ze Zro SAY |Ats 21t Vv 121 IE
It VE 2ol foX7E giAen, LHA| 2ol 2 ROA}
UULHp < 0.05)

Table 4. Mean shear bond strengths and statistical comparison

among groups

Group Mean + SD (MPa)
I 10.16 + 1.04°
i 323+121
m 711 +218°
i\ 171+ 072
Vv 7.33 + 2.54°

Mann-Whitney test.
a, b : The same character means no statistical difference (p < 0.05).
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Fig. 5. The boxplot graph of shear bond strength.
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oX
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Fig. 6. Scanning electron microscopic of enamel surfaces
(x1000). (A) Group I, (B) Group I, (C) Group II, (D) Group
IV, (E) Group V.
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Table 5. Mean Adhesive Remnant Index and statistical comparision of each groups

Score / Group I (%) I (%) I (%) IV (%) V (%)
0 0 (0%) 10 (100%) 8 (80%) 10 (100%) 7 (70%)
3 (30%) 0 (0%) 2 (20%) 0 (0%) 3 (30%)

2 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

3 7 (70%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Mean + SD 24+ 097° 0° 02 +042° 0 03 +048°

Mann-Whitney test.
a, b : The same character means no statistical difference (p < 0.05).
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