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BRAR /M IC L 0 R A SR Lo, IR
BHET L2 E Tl TR L, HH%EEICLD
KEWVREL R L, #REE L 25 LA
REDME % X 5. BEWLEROELFIE, FEE
B, HHEEED L OHRIGE L ZBICES Zh
FNOWHED BT D, RNELTOREGE
DIEIINE, T3 —F 212 X BBER YT
NEETHL Y. XAREETIE, #HEITIX6
R SEFERPEMICIKT L, 154ETHTIE
HEHEEPB% THoDIZRL, LYy rayT
E7T9%AHEFE L Tzt EhTws Y L
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FORWINNE, WERRIT TR, ZHE
TERMRIEE R T TOMME R Z RS 5 LED
1Y, FOWREBHTIIRENOEYFZ 7 7
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AHLTCWA720, IREOILEMER I S
nTwns,

PTAE, BRI L 7o iR o SE R ge L, sl
WA DY 2 7 BB D70 I EE T BHEER LY
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2. MBEFE

2.1 HHOER

A, AT 36 REMEH L. 5
AVYEYFTA AT EHWTHR A XY P
ANVT ¥y va ML, WiReBe
MRzl EEE 25 L) ICHEREAL Y VT
WEAZ L, B A2 5 EA 3Smm @ K VT
& ldmm O HHEE 2T L 72, TRk
% i % 18 % EDTA (Ultradent EDTA 18%,
ULTRADENT JAPAN, Tokyo, Japan),
3%NaOCl (ChlorCid, ULTRADENT JAPAN)
BLUEBKTENEN L5 HUES L, ZDF%,
FEOHEOFIE 10% 7 ATV S M)
7 LKW (Sodium L-Ascorbate, FUJIFILM
Wako Pure Chemical, Osaka, Japan) T 1 47ML
72 (ASCHH). By ofKiETAarver
M ARMLEREE L7 CRILEEE). ThbotH
xBTS L0, WL zE L,
A 2% A a— % — (OSMIUM PLAZMA

COATER OPC60A, Filgen, Aichi, Japan) %
WTCHAI T AW (0sOy) ZZE75 L, EFURL
R GE A B 7 WA i §8 (FE-SEM ; SUB010,
Hitachi High-Tech, Tokyo, Japan ) % Hv>C/ll
MR 10kV THEIZ L 72

FNEILH L 7285 2 _R—3—R A Vb &
I77u— T, Table 1 IZRTKRYT 7
YUY AT A EEMERIZL D > TIEH L
2. TaTndFaTMRy T TV AT AR
JoH L7213t SY4% (PEN Bright, Shofu ,
Kyoto, Japan) % VT 20 BGIaEF L7z, Ko
T4 TV AT ARIGE LI AR
I RY v bL Y Y (BeautiCore LC Post
paste, Shofu, Kyoto, Japan : LL'F 32558
LY Y) REWOREGORS ETRIAL, 20
FOEIRE L2, #D) ofiiic b XREER L
DA LR L. XREEHAL Y
g, AL L 7oBUEHE, 3TC o EIRMEIC 1
S FRE L 72,

LB, 3062 Ui (ISOMET, Buehler,
USA) THIREMA HE A Imm 127 5 & 9
WA I L, 1 RO RS 9 M8 PR
RBVEH 21572, FIARCIREBUEHE 2000grit T 7KHIF

Table 1. Bonding systems and resin composite for build-up used in the present study

Code Product Name Composition of materials™ Lot. No. Manufacturer

Chemical cure type bonding system

BL BONDMER Lightless Bond A: Acetone, Phosphate Bond A:020 Tokuyama
monomer, Bis-GMA, TEGDMA, Bond B:504 Dental
HEMA, MTU-6
Bond B: Acetone, Isopropyl alcohol,
Water, Borate catalyst, ¥-MPTES,
Peroxide

Dual cure type bonding system

UFC UniFil Core Self Etching Bond A: water, ethanol, 4-META, Bond A: GC

Bond methacrylic ester 1903011

Bond B: water, polymerization Bond B:
accelerator 1903051

iTFC i-TFC LUMINOUS BOND Liquid: 4-META, Acetone, Water Liquid: SR1 Sun Medical
Brush: Aromatic amine, Aromatic Brush: SW11
sulfonate

Resin composite for build-up

BC Beauticore LC post paste Glass powder, Bis-GMA, TEGDMA, 071813 Shofu
UDMA

1) Based on manufacturer’s data
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BT L, ~ 1 7 1 X — % — (Mitutoyo,
Kanagawa, Japan) CTEAZFHIIL7z. 551
7o FIACIREBUEHE, B 20 S ARG 3570
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R D1 o%mEREABICM L.

2.2 EERIOFE

PEAE T S ORI, TR RREREE (EZLX:
SHIMADZU, Kyoto, Japan) % H\»C #iiffiiy
ABA IS L7 LIS K D 1T o 72 PR
KB OIKHE (R = 3 20EkTcH 2,
EES (B 25 EAE 2 mm OMERE T TX
BEEHL Y Y OfL%E, Z7UANY FAY—
K 05mm/min CTH L H L7z 5507z mAHm
BEEPLEERS 2R/ L.

2. 3 IR DSERE SEM 8%

i LB o R RN, 7 & OV EREME
(UM12: MicroLinks Technology, Kaohsiung,
Taiwan) % W CHEIE L 72, #sE kR =IE,
Category 1 IREZTHE 2O X HREEHL ¥
YIBEEL 720 (RFBEEIBEER LY Y
L OYHEMIE), Category 2 R EORIE L
XREEHL YV ERFHE L ORI TOMRIE
(RAEWIE), Category 3: KA H L LA E®
HLYvi—hl o THIELTWEb0 (R
FHEELRGEERL Y v OEERIE) 1258 L
7z, I LEBREZE DOV oD 0EEHT 0504 &

#Z# L, FE-SEM %= H W ThESE 10kV Tl
BT

2. 4 BEREOFE

SEOHEMIZ 02% 7 7 ¥ > #i (Fuchsine
Basic, FUJIFILM Wako Pure Chemical) % <
A Z7BExRy PTI00u T L, 14k, K
T10FRBE L 72, GetuTi % 2000grit Ot 7K HF
BTN L, AR mEY 7YY VIR
5 (UM12: MicroLinks Technology) THR%
L7, 55 N7-H#E % Image ] (NIH, USA)
rHWT, BERTEEEREENL Y V2D
FUESESE (5L A S 100um #ERH) % RO REIE
(Region of interest : ROI) & LT, 72D
FEeEHEH L7

2. 5 RS

HH LB CEO N EE RS E AR O
Peta HfEOEE 1, T4 Shapiro-Wilk #%E TIE
HUEDOWMEEIT 72, ZOHK, BEEBRIITRY
TA YT VAT AOEHRDT AT E L FRAL
FOFHE (ASC #E & RUILRE) 2R & LT,
Kruskal-Wallis 1 %2 % 1T - 72 #%, Steel-Dwass
DL ELBMEIL X DRI FO & 4T - 72,
F 72, BT OB GIE y P BE L REST %
To7z. BEAREZVWTRL5% & L7 (a
=0.05) .

s g

(b) With ASC

Figure. 1 : SEM images of hypochlorite-treated root canal dentin with and without
ascorbic acid. (a) Without ascorbic acid, (b) With ascorbic acid
R RHEIEREEES M)y A CTRE L RESSE (T A2V E VERLEEE) L0
BT ANV E CERCTHLE L 72ARE S - O SEM 15
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3. 1 EBMORERTE

RHEIE RS M) 7 A TR L 7R E S
(Fig. 1 (@) BLUZFDHBIZT AV VBT
WEE L - H R (Fig. 1 (b)) 12w nd
EDTA LELZ X o CHPHAEA R L T 51
Fogan, TORBENENTRDOOLN
Loz,

3.2 EE|E

BRYTFA VT Y AT LADT AV ¥ ERILEL
DEM L B/ MS % Fig. 2 \RF. BL Tk
TAINVE VEROFEIZL 5T 77MPa, UFC
T3 27MPa, iTFC TIZARAHLTE CTH 59MPa,
ASC #C#y 73MPa T & - 7z. Shapiro-Wilk
TEDFER, UFCIERUHER:, ASCHE HIZIEH
1% B % H o 72, Kruskal-Wallis 7€ & Steel-
Dwass D% EILBMREDMER, 7T AIIVE V1
WHOEFIEIZ2HH 5T, BLBLUITFC Lt

[l : Without ASC
: With ASC

- -
[=-] o %)
1

Bond stregnth (MPa)
o [+7]

BL UFC iTFC
Figure. 2 : Bond strength of resin composite for
abutment on the hypochlorite-treated
root canal dentin with or without
ascorbic acid, and bonded with BL,
UFC, and iTFC bonding systems.
Abbreviation is seen for Table 1.
K2 7AINVEVBRIBIOALEE LB 2 DRy T4
YT Y AT KBTI IARE R H O R S

WL CUFC CIEAEZEIZ/NSWEERL
(P<005). BL, UFC B L NiTFC § TR~
TA YT AT LT ASC HEE RUHEBEOMIZA
IO o7z (P>005).

3. 3 B DEE

BZRYTFA Y THMOT AINE VBILEOE
I & 235 S e RO 0B & %
Fig. 312/RF. 7 A2V E VERILE O A MEZ 7>
b oF, KyT 4 v IO X D ER
ROBIEIIA EED DD Sz CRALEEE © 42
= 56591, df=4, P<0001, ASC #: y2= 416258,
df=4, P<0.001). BHZESIT O, BL £LH

- Category1

40%
30%
20%

10%

0%

WOor Wi WO/ Wi WOor Wi
BL UFC iTFC
Figure. 3 : Fracture mode of specimens after

push out test. Category 1: adhesive
failure between resin composite and

root canal dentin, Category 2: mixture
of both adhesive failure (between
resin composite and root canal dentin)
and cohesive failure of root canal
dentin, Category 3: cohesive failure of
both resin composite and root canal
dentin.

B3 7AINVE Y RUHEOAMIZ L L5~ DR
TA VTV AT AT L IARE S OB
AR OB RN Category 1 FALEE,
Category? : {RA0%E, Category3 : GeEmiis
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(c) iTFC WO/IASC
e

. l\b

— - I - :
(a) BLWQ/ASC = { (b) UFC WOIASC

Figure. 4 : SEM images of adhesive failure (category 1) on each specimen with or without ascorbic acid, and
bonded with BL, UFC, and iTFC bonding systems. Abbreviation is seen for Table 1.
K4 7AINVEUVBUEOAIIZLEHEA DRy T4 2 7Y AT A CREL L 72IRE S8 o FURinaE L 72508
@ SEM 14

—

Figure. 5 : SEM images of cohesive failure (category 1) on each specimen with or
without ascorbic acid, and bonded with BL and iTFC bonding systems.
Abbreviation is seen for Table 1.

K5 7AINVEUVBUEOGFL AL DR T4 2 7Y AT LTI L /AR

S B OBEMWE L 723 0 SEM %
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T lX Category2 & Category3 %%, UFC %A
FR#EClE Categoryl 234 { fBH Lz, 7T A2
VU VBRI A 4T T A b D TIEBL Tl
Category3 %%, UFC T & Categoryl %%, iTFC
Tl& Category2 7% 72.

72, iTFC TIX7 A 2V ¥ ¥ BRILEL O 4 f:
THBEDED SN (x2=105 df=2
P=00052). &5k AEGIT O/, ASC #T
% Category 2 7%, RULELHE Tl Category 1 2%
HEIZE RO BN,

3.4 SEM |Z K B HEBmERR

Fig. 4 128KV T4 v VY AT ATEEL,
R L BRI R E 257280 & 723kt o
SEM BB %#7R:¢. BL TIIRFMEICL Y v %
rhpigshs (Fig 4 (@) 25, UFCB LY
iTFC TS MEIZIZb T LRI
o7z (Fig. 4 (b) BXO (¢). —J)7 CTHHAE
LR EIR BRSO SN otz TAIVE
VEETHEL L 2T RO TL LY Yy I

[ without ASC
50 r - With ASC

BL UFC iTFC

Figure. 6 : Dye penetration percentage of each
specimen with or without ascorbic
acid, and bonded with BL, UFC, and
iTFC bonding systems. Abbreviation
is seen for Table 1.
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=

BEsns (Fig 4 d) , (), (D).

Fig. 512 BL 3 & (O iTFC TH#A L, MHE L
RER LB RIED TR b 723k o SEM 81
B ERT. TAIVE VS M) AMED
HIZHhhDET, ZFMENIIRY T 7
MAFRE L TV 2 EDERTE, S8, K
YTA YT, BLXUOEZAEEHAL Y VoS
PAHEE T, —3IZ 7% > THR L T 215058
Y (Al

3.5 EERmMOLBEBAEDEE

RFE L HHEETL Y Y ORE TORMTE
fi# &% Fig 6 12779, Kruskal-Wallis #2520
D Steel-Dwass D% B LK E DR R, AL
HECTERY T VTV AT LADENIZL DY
R EA 22T RO SN o 7208, ASC
#ETI3 UFC i, BL BXUNITFC £ ) K& Al
Tdho7z. UFC & iTFC TlE, TAI VY U
F )T LAONBOEI X B YBHAICEE
e FEILERD o 72 (P>005) 7%, BL Tl
ASC BEASARALERE & ik L ¢, JetamfEo s
BWHBINE o7z (P <005).
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D EDNS, KRUFq v T OREPHETES
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5. — 7} T, ASC#H TIZBL, UFC, B XU
iITFC CRFMEHNIZR Y 74 » 7T L
LY vy IPHBEICEE SNz IRiRER
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DBL EF 2T VFa TRy Tt VTV AT
L ® UFC B & UFiTFC % H v 7z, BL I
4-META/MMA-TBB % & F#kIC & 7 BRib &
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ZOZ L, BEREEZEROGRSL I T -7
PHEET BB L 5 C, BEMOE ) v —
OEAHESIHI SN EEZONL. i
TOXLHETIIN b BIEEOWIEIE R E) M)
ADHWHLNT WA, ARWFFETIL 3 %D KH
TR M) 7 & THLEE L 72 72 o B AT IR SR i
P&, B/ v —DOEAHENDEEN/NE
MolbEZoND, KEEZEEF ) TL0
B LFFERA RO EET L7720, 5%
(LB RANC G TN L KIEFERRF ) 7 4
DEE L AR S OMBROAL ST, Y'Y
DALFRYE R D &GO TRFDPLEIIR D &
Z25.
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Abstract : Objective: There are rare cases that post in root canal dentin was debonded from root
canal treated with sodium hypochlorite. The purpose of this study was to clarify the effect of ascorbic
acid on the bond of resin abutment to root canal dentin on tooth.

Materials and Methods: Post-cavities were formed in the bovine root canal and treated with sodium
hypochlorite. Half of specimens were applied to sodium ascorbic acid, and a chemical and dual cured
bonding system, and filled with composite resin for abutment. After storage in water at 37° C for 7
days, the root was cut from the coronal to the apical to a thickness of about 1 mm. Two-thirds of the
samples obtained from one tooth were measured for bond strength by push out test, and the
remaining one-third of the specimens were dye penetration for observing the bond interface and
fracture region.

Results: No significant difference in bond strength between with and without ascorbic acid
treatment was observed regardless of bonding systems. However, some specimens without ascorbic
acid treatment in the chemical and dual cured-bonding agents had observed gaps at the bonding
interface and adhesive fractures comparison for those with ascorbic acid treatment.

Conclusion: In the limitation of this study, there was no difference in bond strength of
endodontically treated roots with or without ascorbic acid treatment, but the ascorbic treatment
resulted in a decrease in the gap at the adhesive interface and an increase in the rate of mixed

fracture or cohesive fracture.

Key words : endodontically treated root; bonding system; ascorbic acid; bond strength; push out

test



