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x| BIE&E Q& Ao CHZ Resin infiltrantQl
== EE YN HE X S OMEE

resin infiltrant®] %7] 4] Wi I FE SEMZ CLSM= AHg-3ke] #2381, resin infiltrant®} 3714] 24
(All-bond 2, Scotchbond Multi-purpose, Clearfil SE bond)2] pHS} H =5 % 7}6t3, 97X resin infiltrant 2§ &

£ 2w VAR WaE S4edn

Z T (Pa.s)= resin infiltrant(0.173+0.012), All-bond 2(0.754+0.030), Scotchbond Multi-purpose(1.46+0.137), Clearfil SE
bond(1.28+0.125) 2 =7 %A t}. pHE resin infiltrant (4.7), All-bond 2(7.5), Scotchbond Multi-purpose(8.2), Clearfil SE
bond(d.67)2 =74 F AT} resin infiltrant2] 2 4-& 2 831x] @2 A|HY vud o] TH 2Eo} vABZE 23

zfol & HolA] &3th.(p>0.05)

Q0 7] BHEd A, nAAE, W ZE, resin infiltrant (FASESKDSHA| 2011:27(1):81~90)
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U xF 2Ee fdelr] &2 Aolgka 3%
t}'? &}2) 9k resin infiltrationdl] ©]d TH ZE

A3l A3E Fa7) ok
ol ATt HF 8 Aﬂi B resin infiltant

EESEIEES oow% s A2l pH %
£% Zgele A% SEe Wlehe Qo &
@ Aol A4 A 3o Ao} TW xS v

AAZE vHm P78 B Ao|th

A ZAbA A FH et A8 HH-S 1} Resin
infiltrant(Icon®, DMG, Germany)E 283131t}
HCl %3 &9 Icon-EtchE 247t A8-gha 30%7t
AR T air2 A3 dEE AR
Icon-DryS AH&3te] 3037t ¢ HAZIH
g7 AR Icon-infiltrantS 387+ 283k 1 40
27F e 157 A8 sl 4027 =
gt
Icon-infiltrant®] pHE 2] E™ 2 paperZ ©] &3}
of golr gttt
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1 NHC =X
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.o ()
HAEE Icon-infiltrant®} 37}A] adhesives(All-

bond 2, Scotchbond Multi-purpose, Clearfil SE
bond)<] bonding agent®} H] 3} T

=% cone-plate digital viscometer(CAP 2000+,
Brookfield, Middleboro, MA, USA)E Al-g-3}o] Al
sk

5% 2 49FE 24uL9 AE FH,
CAP-032] cone spindle, 25C2] &%, 200 rppm<]
&= 2667)s 2| shear rate, 1022] run timeS 2
AR st skt

Zt 2% Y3t sample® HE H3 EFH
24 gk AlAFSEA T gk one-way ANOVA
¢} Turkey-HSD A5 AF&-3le] ThHE Atolof H]

AS=8EUSHAl 27H 15, 2011



Z)| EE A HA0 (HS Resin infilrant®] M, HE 98, HH A& & OIMEZ

WE AT @A AT E p<0.0017} 2l T
2 e E gl

2. Scanning Electron Microscopy

A E FAE A Hokeh 7] HFHE ¢
2ol e Aots FHlsH T e Had
A 94 WA Ieon”S A AW 7Aoo

mzt Hgstn EH] FHOZ low speed
diamond saw(Isomet, Buehler Ltd., Lake Bluff, IL,
USA)2 Ahgato]l Aeksta AdddS #Eaid
t}. SEM(JSM-6400, Jeol, Japan)< AM-&-3lo] 500
w2 FEeh

3. Confocal Laser Scanning Microscopy

o Xote} 7] WHEFd AR AE 7R

v &9t} Ieon®S A FA7])7] Aol B
FUS ¥ 4 9l 0.1% Hydroethidine
(Hydroethidine, = Sigma  Aldrich,  Steinheim,
Germany) 2.2 labelingdle] FH|8}% T} F=H]€
ofo]ZE -2 Wi AxALY] AANUE HF
Al71a Al S BHe FRo R dtsto] AlH
& At @& g3 F2olE 100uM/L
Sodium fluorecein (Sigma Aldrich)yE &3l
50% oles &l 32 < AFAAT o
wol, AlAE 1027 SRTE AF AT A A
2 confocal laser scanning microscopy(LSM 510
META, Zeiss, Oberkochen, Germany)E A}-&-3}]
dual-flurescence mode® 108 =  FEE o}
4887} 543nme] wave length
maximags AH&-3H%)

excitation light<

4. Surface Roughness

20719] %7 EFE $4& MRe FAZL T
Aslo] FAHAT Aoke AASA AR

WA A2H e 283 AP S sel AASD
gegasel Agsan. 45e gogom
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5. Microhardness

1074 <] i71 W 5
ato] A2 AAFAT A H
e w%ﬂ T2 8H 25wkt
2] g g xToR UnA] g £ %]
T o2 ARttt -2 nail vamishE AHE-
gte] IR RS HA B ol
A8E AlgetA] Foirh AT WA W
Ieon®S A ZAF AAWEZ ALe9t)  nail
varnishe 24 287 AAEA L AL 0.5mm
FAZ HPstA Asta Ark(Abrasive paper
2000, Germany)3}Sith(Fig. 1) thxw2 23+

a b d

Initial = N=10 N=10

caries -
e — B

N=10

05 0.5
Resin Infiltration m mm
@ R Q l l

Fig. 1. Step-by-step illustration depicting the
specimen preparation for microhardness
test.
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ol

Al Addo g WEor nAAE
tester(Matsusawa MHT-1, Japan)& A}-&3}<]
Knoop 4= A& At} X|o}+= stereomicroscopy
(Leica DM 2500M, Japan)2 A}-&3to] ZALE
o 2t 1§ Aole] BEaH EEAA Aol
I FHEEHE TOE IF Aol ttestE AFE-SH]
H W E AT} (p<0.05)

2 1

1. 8%

Azl A AAE B oo]dEES] pHe
All-bond 29| bonding agent’} 7.5, Scotchbond
Multi-purpose 7} 8.2, Clearfil SE bond7} 4.67% &
HAZh o] A& A resin infiltrante] pHE 4.7
2 S E o thE adhesives?] bonding agent

Fig. 2. SEM of sound enamel with applied resin
infiltant. Sound enamel showed less
penetration than all enamel lesions.

o JlHo g v pHitS 7 1
T AT (Table. 1)
al

2=l —%
A5 ZA A Icon”S H T 0.173 Pas] A&
L 2 3a = : = -
Table [. The pH of resin infiltrant and 3 S HSlth OhE bonding agent= 0.754~1.46 l;a's
adhesives o WA H=E YERRCoH  Icon <
infiltranc= 18] HE AR felSH e
P =2 Bt} (Table. 1I)
Resin infiltrant 4.7
All Bond 2 75 2. Scanning Electron Microscopy
Adper Scotchbond Multi-purpose 8.2 o
SEM< 535t &gt 23, 117 Hgdole
Cleart 5% Bond 27 A7k dolihA] 3 EwR Leon®o] FUs
A ZHE RS 32T F 9tk (Fig 2)
Table 1. The viscosity of resin infiltrant and 3 adhesive resin
Non-significant t
Mean + SD(Pa.s) P-value OH SISHLUGHE BIOUPS &
5% level
Resin infiltrant 0.173+0.012
All Bond 2 0754i0030 Scotchbond
p<0.001
Adper Scotchbond Multi-purpose 1.46+0.137 vs. SE bond
Clearfil SE Bond 1.28%0.125
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2 WaoAe 2o IRE HAF
o) ot sov}o] 22 BlE] o)4te] ATH 2o
% AT} (Fig. 3) IsometE A-8-3to] Al A
o4t QBENES}L ARSIl WY
317 cohesive pattern©. 2 EEHalAitie AL 3
Ro 242 A2d,

o
-

VS‘ )
B Ty

iy

3. Confocal Laser Scanning Microscopy

DiagnoDent2 £3lo] 15302 =239 %7
2d 92 WAie] CLSM #2243} o] &
2o FdsHA AFHJL e ot
L B o7 dar|o] e
.(Fig. 4A) W Ao 3o o] HFH o
24 ©] Hydroethidine©] &} W A0] 4F o] £9]

1

Fig. 3. SEM of white spot lesion with applied
resin infiltant. Resin infiltrated layer(*)
was observed in demeneralized enamel.

|
50 pm

(A) B)

Fig. 4. CLSM of white spot lesion with applicated resin infiltant
(A) Applied resin(red) was profoundly penetrated in demineralized enamel. remaining pores
(green)
(B) In more demineralized enamel, applied resin penetration was most profound, but that was
not penetrated perfectly.
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AFE golx: & e vud g3 e zol&2 3 Table. V. Mean surface roughness

j=
0 Mean + SD P-value
Dent 253S Mol o a8 $AMadE £o =
WAoo 2 thpa T2 uEo gFo] ¥A A Control 1 0.093+ 0.050 0,049
Ao A=H AL 2 & Q) sAw 2 g2y Ex. 1 0.177+ 0.115
TES EF ASAE xota dokdle 71eel Control 2 0,085+ 0.064
= fl o] gdAE Ho| Tzt 0.132
S sodlun} uorescein©] G4 ¥ Zo] A Ex. 2 0142+ 0.093
of A A R F3bo] AEE Ao HAlTh
(Fig. 4B) 9122 Teon® A& A] Ao Mo <
2ol A A=E nFofgS on|E Floltt
5. Microhardness
4. Surface Roughness i
27 $4 Wi 2sulelanny Aow
AzAIA FFHE F A BE gty EAN AR Se A5 S0 o da
g BT EY 2E ol e Ag B O UAREE B vas wa e 2
AT w3 Ay A2 s)Ee] FE ozumg N AETE Lol A WA o=
dolAE AR 47k Ag Fol f Brkse 2 o T STISE A8 & F SISith(Fig 9)
o5 73990 (Table. 1) A BN SA9E AR ERET AR
H2 ¥ 2% 2jo)7l EAAow o 3 AT F 339 A A=E Husdle o,
A= 1o 5 W
=& o}y A vKTable. IV) resin infiltrant2] 2-§© gjﬂr_f Table. V ¢} 221 infiltration] | 8
2 ¥W 2% 2719 7}5A0] 9lrta AzkE ) 2 EHo mAAEE F93% Aoz} gt
Table. 1. Surface roughness(um)
Control 1 Experimental 1 (anterior Control 2 Experimental 2
(lesion) surface tip) (lesion) (proximal tip)
0.073 0.112 0.044 0.064
0.064 0.104 0.023 0.268
0.062 0.112 0.035 0.292
0.076 0.104 0.251 0.252
0.090 0.226 0.101 0.106
0.124 0.389 0.062 0.066
0.074 0.106 0.090 0.056
0.089 0.356 0.095 0.147
0.224 0.206 0.061 0.083
0.054 0.055 0.089 0.082
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Fig. 5. Microhardness test

A

Microhardness(KHN)

/

\WW “#**Microhardness(KHN)

25

75 125 175 225 275 325 375  Depth(um)

(A) Micro-indentations in enamel caries lesion(200X)
(B) Microhardness of initial enamel caries (in knoop hardness number) according to the

distance from the lesion surface(um)

Table V. Microhardness of initial caries lesion
(in superfitial 50um) before and after
applying resin

Group Mean = SD P-value
Control 224.77
0.219
Experimental 232.98
&2 9 Jot
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In vitro Meeasurement of the Mechanical Properties of Resin Infiltrant

: Viscosity, Penetration Pattern, Surface Roughness, Microhardness

Seung-Hyun Hong, Min-Jeong Kim, Hye-Jin Cho,
Mi-Kyung Yu, Kwang-Won Lee’

Department of conservative dentistry & Research Institute of Clinical Medicine,
Chonbuk National University

In this study, we observed the penetration of the resin infiltrant into natural initial caries by SEM and CLSM,
evaluated the pH and viscosity of resin infiltrant and several adhesives(All-bond 2, Scotchbond Multi-purpose, Clearfil
SE bond), and measured the surface roughness and the microhardness on permanent teeth before and after applied
resin infiltrant into initial enamel caries.

The viscosity(Pa.s) was observed for resin infiltrant(0.173+0.012), All-bond 2(0.754+0.030), Scotchbond
Multi-purpose(1.46+0.137),and Clearfil SE bond(1.28+0.125). The pH was measured for resin infiltrant (4.7),
All-bond 2(7.5), Scotchbond Multi-purpose(8.2), and Clearfil SE bond(4.67). An application procedure of resin
infiltrant increased the surface roughness and the microhardness insignificantly(p>0.05), when compared to
non-applied specimens.
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