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Fig.2. Photograph of Pashley’s device used to measure hydraulic

conductance of dentin disc (left); digital micrometer (right).
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Table 1. Desensitizing agents and bonding resin used in this study

Composition Manufacturer

- N-tolyglycine-glycidyl
methacrylate(NTG-GMA)

All-Bond® 2 ) i Bisco Inc.,
. - Biphenyl dimenthacrylate o
desensitizer Illinois, U.S.A.
(BPDM)
- Acetone
- PENTA
- Di, Trimethacrylate
. Dentsply Co.,
Seal & Protect® - Nanofiller ,
Pennsylvania, U.S.A.
- Acetone
- Triclosan
+ Hydroxyethylmethacryl-
ate(HEMA)
o Heraeus Kulzer Inc.,
Gluma® desensitizer -+ Glutaraldehyde

o Indiana, U.S.A.
- Purified water

- Mequinol

- Polystyrene sulfonic

acid
MS Coat® - Polymethyl methacryl- Sun .medlcal Co,
ate(PMMA) Shiga, Japan

- Oxalic acid

Dentin/Enamel - BIS-GMA Bisco Inc.,
Bonding Resin® - HEMA Illinois, U.S.A.
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Fig.3. Toothbrush abrasion testing machine (model K236, Tokyo-Giken Co.
Ltd., Tokyo, Japan).
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L, : hydraulic conductance of dentin in glcm “min 'mmHg ™
¢ filtration rate in 0
" hydrostatic pressure difference across dentin in mnHg
SA ! dentin surface area in orf

t  time in minute
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m. 23 4A

7F. kAol AA A AHA F, AEA AP F 9
hydraulic conductance(L,)#t 3 3} A E (%) W3}
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Table 2~5 ¢ Fig. 4~7 Jelidct. ZF ofAle] L.gtst %¥gze] g
Table 63 #t}.

All-Bond® 2 ©g =X @ 7Sl dod AN AFole HF %A} o)
-80.1% 2 Aotd Rt §238 AR o AEAS 15(1403), 25(2803))
At Ho %wstgo] 42t -532%, -16.7%2 Aotd FHTl A 2 Fo
H3) F718ta, 6% (8408)) A8 FolE 1995% 2 Aold R3Esl A% Zsba
o 65 A&EA Fddle M A Brh F oo 77k deotd EREE Yelydg.
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Seal & Protect” W& E=XF Aol golHE AAT AFole FF %Wt
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o "l F7tstA o, HA He vlajM s B Aol ERxE el

Seal & Protect® ¢ Dentin/Enamel bonding resin®e =%8 2 $:= A
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F(1403}), 277(2803%]) Alag A7 HT %WslagFo] z+2 -963%, -924% 2 F7}
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P@ Az WF %AHFL -81%2A A HET ol TR FAE B
Atk =, A& 359 wAgol AX Mol HANE 2 Hopd TR et

Gluma® wHe =X AHNE AXNT AFd HF %WHFo] -902%2
Aot B FAF A E Jerddh AEF S 15(1403]), 25(2803)]), 65
(8403)) A& A3 i %A Fol b4 -31.2%, 113.7%, 1846%2 FAHAE
Z712 B9, 53 &3 2F FHEE HA ARuE g2 dotd FAEE

Gluma® ¢ Dentin/Enamel bonding resin®& X8 ZASolAE XAd A%
BF %Wslo] -968%E A Aold FHErt 343 #HAdA AEES 1F
(1403%)), 25(2803)), 6F(8403]) Al A HH %Ws=o]l -96.4%, -90.2%,
-859% = A& A 359 Fubd wet dobd FHEIF L Frbs A

MS Coat® & =¥s Aol E AN AFe) FF %WstFo] -798% =
sotd Fxol FA% #2E ek AEAS 17(1403%)), 25(2803)), 6
(8403)) A AT A HF %3 Fo] zhzh -48.9%, 34.3%, 53%E A A
s 4% 718 5%lx, AE2d 2 F A FRHE AAAEG 52 ot
B35 E B4

MS Coat® ¢ Dentin/Enamel bonding resin®¢ =¥ 3 A$E Hxa AIFE
B %W Fo) -96.7% =2 dotd FHEV F43] Fasud. AEAe 15040
3)), 25(2803)), 65(8403]) AlFg A HF %WAEFFo] -87.8%, -58%, -56.2%
24 &2 359 Ftol gl AHx Aol ulE] dobd FAEI SR
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Table 2. All-Bond® 2 and All-Bond® 2 + Bonding resin: Hydraulic

conductances and percentage(%) change values

Lp0 Lpl %changel Lp2  %change? Lp3 %change3 Lpd %changed
(% (%) (%) (%6)
All Bond® 2
1 4.880 0.339 -93.1 0.608 -875 0845 -82.7 028 -94.1
2 14.675 3.248 -779 16.761 14.2 26384 798 97656 5655
3 13.488 2.078 ~-84.6 6.933 -48.6 7666 -43.2 50.122 2716
4 18.952 0.383 -98 3.648 -80.8 5131 -729 14523 -234
5 8.323 0.231 ~97.2 0.491 -94.1 0697 -916 4592 -448
6 15.422 2178 -85.9 3.520 -77.2 14552 -56 29.344 90.3
7 5.016 0.348 -93.1 5.830 -16.2 12.031 1399 45344  804.1
All Bond® 2 + Bonding resin
8 40.866 0.063 -99.9 0.217 -99.5 1.211 -97 0.163 -996
9 2.031 0.672 -66.9 0.092 ~95.5 0263 -87.1 0.022 -989
10 2.881 0.109 -96.2 0.106 -96.3 0222 -92.3 0017 -94
11 2691 0.000 -100 0.181 -93.3 0722 -732 0208 -923
12 2.961 0.186 -93.7 0.186 -93.7 0159 -946 0038 -987
13 4.206 0.238 -94.4 0.141 -96.7 0620 -8.3 0077 -98.2
14 3.000 0.105 -96.5 0.000 -100 0381 -873 0097 -96.8
( L, : hydraulic conductance of dentin in ullcm'zmin'lmmHg’I)
Ali-Bond 2
2001
150 [
° 100 [
g
g 5071
O
R of
~—e— All-Bond 2 only
50t ——— All-Bond 2 + Bonding resin
-100 |

0 1 2

3 4

Week equivalent
Fig.4. All-Bond® 2 and All-Bond? 2 + Bonding resin: Mean percentage(%)

change values of hydraulic conductances.
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Table 3. Seal & Protect® and Seal & Protect® + Bonding resin: Hydraulic

conductances and percentage(%) change values

ILp O Lp 1 %changel Lp 2 %change? Lp 3 %change3 Lp 4 %changed

(%) (%) (%) (%)
Seal & Protect®
1 4488 0209 -95.3 0052 -989 0.100 -978 3209 -285
2 5.863 0220 -96.2 0459 -92.2 0925 -842 0345 -94.1
3 5.016 0.098 -980 0.000 -100 0177 -965 0.09% -981
4 7.469 0191 -975 0097 987 2125  -716 6302 -156
5 23.342 0283 -98.8 0.022 -999 0.036 -999 1.838 -92.1
6 1.305 0505 -614 0.261 -80 1470 127 2103  61.2
7 2.194 0317 -85 0689 -686 1539 -2938 0075 -96.6
Seal & Protect™ + Bonding resin
8 14.227 0.156 -939 0338 976 0481 -966 0334 -97.7
9 21.161 0.203 -99.0 0.631 -97 0713 -966 0050 -99.8
10 13.513 0175  -987 1.000 -926 2513 -814 0.000 -100
11 11.452 0175 -985 0.600 -94.8 0581 -949 0855 -925
12 4683 0128 -973 0341 -927 0555 -882 0238 -949
13 15.256 0453 -97.0 0.08 -99.4 1519 -90.1 0056 -996
14 6.211 0492 -921 0220 -965 0233 -96.2 0094 -985
( L, : hydraulic conductance of dentin in phem “min ‘moHg )
Seal & Protect
2001
150
o 100 1
lo)]
g 5ok —e— S&P only
6 —— S&P + Bonding resin
S
50
e
-100
0 1 2 3 4 5 6

Week equivalent

Figh5. Seal & Protect® and Seal & Protect ® + Bonding resin: Mean

percentage(%) change values of hydraulic conductance.

_16-



Table 4. Gluma® and Gluma® + Bonding resin: Hydraulic conductances

and percentage(%) change values

Lp 0 Lp 1 %changel Lp 2 %change2 Lp 3 %6change3 Lp 4 %changed
(%) (%) (%) (%)
Gluma®
1 11.411 2106 815 15.822 3R7 53.925 3726 35.475 2109
2 8.442 0641 -924 6.934 -179 17.986 113.1 46.509 450.9
3 9.322 3520 -622 23.803 155.4 49.3%0 429.7 95.313 9225
4 4123 0844 -795 8.234 99.7 38.903 8435 34994 7487
5 24663 1.061  -957 3502 -85.8 15.631 -36.6 20.781 -15.7
6 9.580 0.077 -99.2 0.295 -96.9 2.050 -78.6 4.652 -514
7 18.205 0117 -994 0.441 -976 5.353 -70.6 6.283 -65.5
Gluma® + Bonding resin
8 7175 0227 -9%38 0.209 -97.1 0513 -929 0.648 -91.0
9 7434 0305 -959 0.078 -98.9 0.250 ~96.6 0.227 -96.3
10 9.227 0173 -98.1 0.372 -96.0 0.270 -97.1 0.070 ~-99.2
11 12.142 0195 -984 0.314 -97.4 0.303 -975 0.423 -96.5
12 13.408 0609 -955 0.997 -926 3.377 -74.8 7.034 -475
13 7.817 0708 -91.0 0.755 -90.4 2.709 -65.3 1.814 ~76.8
14 18.202 0222 -988 0.020 -99.9 0.000 -100.0 0.336 -98.2
( L, * hydraulic conductance of dentin in gfcm “min maHg *)
Gluma
200 1
150 |
o 100 |
o)]
g 50 b —e— Gluma only
6 —— Gluma + Bonding resin
X of
50
-100 |

2
Week equivalent

3

4 5 6

Fig.6. Gluma® and Gluma® + Bonding resin: Mean percentage(%) change

values of hydraulic conductance.
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Table 5. MS Coat® and MS Coat® + Bonding resin: Hydraulic conductances

and percentage(%) change values

Lp O Lp 1 %changel Lp 2 %change?2 Lp 3 %change3 Lp 4 %changed

(96) (%) (%) (%)
MSCoat®
1 19.153 9613 -49.8 16711 -128 30.844 61.0 7.891 -58.8
2 3.644 0.559 -84.7 0866 -76.2 2.941 -19.3 4.422 214
3 6.955 1.402 -79.9 48384 -298 15170 1181 24547 252.9
4 6.797 0.234 -96.6 4070  -40.1 17297 1545 28.992 326.6
5 7.659 0.000 -100.0 1447 -81.1 4580 -40.2 13.767 79.7
6 2545 0.464 -81.8 2291 -100 9569 2759 12.897 406.7
7 14.322 0.095 -99.3 0919 -936 1592 -839 0.906 -93.7
MSCoat® + Bonding resin
8 10.789 0.000 -100.0 0809 -925 9.741 -97 0.834 -92.3
9 14.491 0.278 -98.1 2302 -841 6.877 -526 8.941 -38.3
10 11.727 0.217 -98.2 0648 -945 0653 -944 0.147 -93.8
11 12.125 0.183 -985 0450 -96.3 1364 -838 1.428 -83.2
12 3.730 0.681 -81.7 1.092 -707 2319 -378 2.313 -38.0
13 12.128 0.000 -100.0 0178 -985 1988 -836 0.244 -98.0
14 34970 1.989 -94.3 6678 -809 19.063 -455 29.909 -145

( Ly : hydraulic conductance of dentin in gfcn “min 'ozHg ')

MS Coat
200 1

150 |

—e— MS Coat only
——  MS Coat + Bonding resin

100 |

50 t —e

%Change

————"‘/

0 1 2 3 4 5 6
Week equivalent
Fig.7. MS Coat” and MS Coat® + Bonding resin: Mean percentage(%)

-100 |

change values of hydraulic conductance.
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Table 6. Mean of Lp values and percentage(%) change values

%changel %change2 %change3 %changed
Lp O Lp1 Lp 2 Lp 3 Lp 4
P P %) P (%) P %) P %)

AllvBor\d® 2 11536 1.258 -89.1 5399 -332 9615 -16.6 34552 1995

®
All-Bond "2+ ga29 0106 -977 0132  -984 0511  -939 0089  -989
Bonding resin

Seal&Protect® 7096 0260  -963 0226  -9%8 0910 -872 1995  -719
®

Seal&Protect™ 1o q07 0955 979 0459  -963 0942  -924 0232  -981
+Bonding resin

Gluma® 12249 119%  -902 8433  -312 26175 1137 34858 1846
Gluma® +

10772 0.348 -96.8 0.392 -96.4 1.060 -90.2 1.515 -85.9
Bonding resin

MS Coat® 8725 1767  -T798 4.455 -489 11.713 343 13.346 53.0

MS Coat® +

Bonding resin

14280 0478  -96.7 1.737 -87.8 6.000 -68.0 6.259 -56.2

( L, : hydraulic conductance of dentin in Mcmfzmin'lmmHg’I)

Table 7. Comparison of percentage(%) change values before and after

treatment in 8 groups (Wilcoxon signed rank test)

%change2-%changel  %change3-%change? %changed-%change3

All-Bond® 2 0.018* 0.018* 0.028*
®. .
- 2+B
All-Bond"2+Bonding 0.463 0.028+ 0.018+
resin
Seal&Protect™ 0.612 0.018+ 0.499
1&P ®
Seal&Protect” 0.310 0.028+ 0.063
+Bonding resin
Gluma® 0.018+ 0.018* 0.398
® .
B
Gluma™ + Bonding 0.735 0.176 0.612
resin
MS Coat® 0.018+ 0.018+ 0.091
M ® i
S Coat™ + Bonding 0.018+ 0018+ 0735
resin

*: p<0.05, statistically significant
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fAl] Mz M AHA F, A Ag Fo L g FATEAH] zolE ¢V
$18t] Table 7¢] Wilcoxon signed rank test® A3k A3}, All-Bond®2 @ =
Xxg BE

Ly
o

oAl AA M Ax AF, A& 159 X AF, AEd 259 1

F, 659 2F A BT dotd FRET FAEGAA FAxE EAT
All-Bond® 2 ¢ Bonding resing =3 A$= oAl Mx A X2 AF,
A 279 A& 1F, 6579 25 9 Fobd FAERY o7} Y& Ao=m

et

Seal & Protect® T =X ¥ A¢E

£2 174 a7t e

1_
resing £¥3 ALE

o

kAl A A} Az AF AEF 259
2 Yehgz, Seal & Protect®® Bonding

kA Mz A M AF, A&A 259 15, 6579 2014
Zpoj7t e AL

Re

Gluma® e E¥§ ASE

%, 253 259
A%

T G4 Az HAF} AR ¥ AEF 1594 HA A
12 E3xe Zolzk AU, Gluma®t Bonding
A XA M3} Az AF Apoldgt Aolrt ANUTH

BAolle oA AR A xA =

resing = X3

o

% 3 =] A
2 AZ A&

A)
A&Ed 259 15

A% &4 1579 A
2ol 7k A3, MS Coat®
Bonding resing E=X 3 7Sl Al MR A} AX FHFE A
HE, AEA 259 157 Aobd

Fh5ol ol7k AAHDP<0.05 ).
AS M2 Az AX F, A&F AW o Lgel % Wl Folst Qe

2 B7] 93 Wilcoxon signed rank testZ o] QolM = 9o 7]
At S B ATHP<0.05 Table 7.)

, 6% 25Aolq o}
A 159 A

m}>

&% A% g

E
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Table 8. Comparison of %change values before and after treatment

in 8 groups (Mann-Whitney test)

%changel %change?2 %change3  %changed

All-Bond® 2
Vs
All-Bond® 2 +

Bonding resin

0.225 0.004x 0.013= 0.003=*

Seal&Protect®
vs
Seal&Protect®+Bonding

Resin

0.142 0.848 0.565 0.018+

Gluma®

vs 0.338 0.035* 0.006* 0.004x*

Gluma®+Bonding resin

MS Coat®
vs
MS Coat®+

Bonding resin

0.223 0.025+* 0.048x 0.035+*

*: p<0.05, statistically significant.

Az A2 AL =xF F3 A2 XY X A9 bonding resing #o] =X
g T A=A AFE AEA 15, 2F, 65 AYF At Aok eEA Lol
B7] 98l Mann-Whitney testE A @3t}

2 A% All-Bond 2% ZollME A&A 1%, 2F, 6594 All-Bond 2® @ =
¥3 73 Bonding resing F712 X3 F7Ho Fold FILd ozt AN
1, Seal & Protect® ZoIHE &2 65| AT Seal & Protect® g TXFH
3} Bonding resin® F7I2 =X3 F#7Ho Aol AT

Gluma® &# MS Coat® ZolAe A& D 15256504 F Fzkel o7t

AR} (p<0.05, Table 8.).
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Fig8~13 A= All-Bond® 2 2 Ad& AW EHE R4F3 ot Fig.
82 All-Bond® 2 Halde] AHozA z7 AHA AfFo sEE o BE
2 2 gt} Fig9 = All-Bond® 2 92 Hg @ AfHoz Aubx AopMd B
o WA #A% 2 Ao HHAR Muo] BRI Figlod 11& #z A& 2
2 6% 3o ARNozA A&EFZ 9F viEg gopdHe) FAz std A
£ & urh

Fig.12 + All-Bond® 2 ¢ Bonding resin& =3 Al#9] Ao 2 Bonding
resin ol o8 Ao EE Awo] ¢A3 HH Uk Figd & viaAE o 1 A
okatol o A} Fig13e All-Bond® 2 9} Bonding resing E=X3 AlHelA
Z 0&d AYPF AR o wR G4 deEhgA g ofF el Alde] HAH
o] Art.

Fig.14~17 X E Seal & Protect®2 HE@ A9 EEE BAFI Tt

tlo

CD

Fig.14¥ Seal & Protect® 7 A A#He ®EHola, Figlso:e Seal & Protect®
2 A FAFo A Ao Aol Pol A3 HAH Aotk Fig.l6L Seal

& Protect® T M s AAHEL 6537 A&FI Fo mHoz AH U7t AY %
& = gArolt}. Figl7 2 Seal & Pro tect®2} Bonding resing =¥ ¥ 65 A

m»
rr

A AP AlHe ArHoln}, MEo] ¢hd3 TIYE BE S T F ATk

Fig.18~22 £ Gluma® 2 AHg§ Ade ALREolth Figl9 oAe Gluma®
e AF AopAne H7del HasAY dF HAH A FFE RAEH
Fig20, 21 AL Gluma® ¢ A& Ade) Z2 2565 o sgsts A&

ANHE To] BEL RoF:=d Ao AW FErF vk AE B F U
Fig. 22 £ Gluma® ¢ Bonding resin® =3 A#H9 65 A& F AR Qg

qs Mol g8 28 sle Pl
Fig23~27 = MS Coat®2 A2@ A#e 248 RJZuh Fig23e MS
Coat® 4 el Ade] NHog Aopae] &43l N¥slo sk Fig24= MS Coat



Bg Now A5 Anoz AuAAY Fast AR Auel Ad4E ¥ 5 A

Fig2s, 26 2%, 650 si3ate X&de Fo2HA MS Coat®%o] vt2gof 7

fo

= oFarS wMojZr} Fig27 & MS Coat® $} Bonding resing o] =X A4
ol 6% A& F FAL RolFEul, Fig26% wmstd AR Auel WA 7
ash dd gHE BEY 5 Ao
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Fig.8 All-Bond® 2 : SEM of dentinal ~ Fig9. All-Bond® 2 : SEM of dentinal
surface before agent treatment. surface after agent treatment.

Fig.10. All-Bond® 2 : SEM of Fig.11. All-Bond® 2 : SEM of
dentinal surface after 2-week dentinal surface after 6-week
toothbrushing. toothbrushing.



1347 10 kV x3.

Fig.12. All-Bond® 2 + Bonding resin Fig.13. All-Bond® 2 + Bonding resin
. SEM of dentinal surface after agent : SEM of dentinal surface after 6-week

treatment. toothbrushing.

Fig.14. Seal & Protect” : SEM of Fig.15. Seal & Protect® : SEM of
dentinal surface before agent treatment. dentinal surface after agent treatment.
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Fig.16. Seal & protect® : SEM of Fig.17. Seal & Protect® + Bonding resin
dentinal surface after 6-week 1 SEM of dentinal surface after 6-week
toothbrushing. toothbrushing.

1353 18 kV x D1

Fig.18. Gluma®: SEM of dentinal Fig.19. Gluma®: SEM of dentinal

surface before agent treatment. surface after agent treatment.



Fig.20. Gluma® : SEM of dentinal Fig2l. Gluma® : SEM of dentinal
surface after 2-week toothbrushing. surface after 6-week toothbrushing.

Fig.22. Gluma® + Bonding resin : SEM of dentinal surface
after 6-week toothbrushing.
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Fig.23. MS Coat®™: SEM of dentinal Fig.24. MS Coat®: SEM of dentinal

surface before agent treatment. surface after agent treatment.

Fig.25. MS Coat® : SEM of dentinal  Fig.26. MS Coat® : SEM of dentinal
surface after 2-week toothbrushing. surface after 6-week toothbrushing.
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Fig.27. MS Coat® + Bonding resin : SEM of dentinal surface
after 6-week toothbrushing.
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= N A5 AA dAY E2 A 2FobAEd o8 A7 Aol s

grloz Aotate] S dob-yE AA BIdME mf F 15000 7, A5 =
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FotAlge] drox zelzt QQid 2R Agoldo] A{R AolANT 1 9Ux
7t g et ddole Ao ES E7)9 Aot do] Exjdit}, Aol @
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otd el B3yt F = MAW Aol Aoz Aold X ztzrlo] AW

o Baustgoy 1 e orF] BiEtAl ot Resinol s AolA @S #H 4
3t Y% =4l Brannstrom 3 Nordenvall™ell ©3# unfilled resin 4 £
bonding agent& M FAIA Jold EFFo] #AALEE& B33 unfilled resind
g @& ZAgo] Aol §1i Brannstrom 7€ unfilled resing& =X st 209
o] gatell whia) 2-12 /MY 3 #EG AR FHA)nL A(LHAHQQ AAAGE
E dUY Age 2 HRor AgEHEO A% dAntal Jzvp oM B
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ol wja} Azt AXNAE AHERE W Tt LY FE F99 99,
Z AZ39 ANA L iR @ ATE okARAE vlulg Feoltt, o I
o ¢]&td All-Bond® 2 desensitizer, Seal & protect®, Gluma® desensitizer,
MS Coat® o 7% oAl £ AFole 25 34 Jold THTY A4S B
oluf ol F 1F, 25 A& Fot dotd FHEs Frlste Ro2 YEnt o
T AAANAXNAZL A& 8 HA sEHE AL BAFE Ao, 6F
o o2 A ol FHEe ZAAE Hol=d ok AN&ERY ulrAAd o
d E=23ol FAHNY] "AEClH ek ey AA BAAAE GRS
ol A&aA HE HAF A&Ho] oHLEE & A g} =2 FAHL V)
date Relle FA7F AL Aotk watA A AXN A st A&Ad) o
g vl E EFEi o AL HEE sty =FHo| WAt olg Y B 4F
dqME AGAIDAAA =X Fo Yo A H4F £ de Aq8=2A
bonding resing F7} X34 viRo 9|3 FgE Lolr uz )

zjefo] Jgotd A ZRIFd m A Eoe 71WEe ke HEo) sdd A
obEE AU Fold FUE vIEAA 222 FAsE Aot 74 o
A A e AHEEd AEAS st Afol AIARY =dFe] Eiol oy
B840l el ABsE HES PAHsm olgol ATl MAFH 7
AHQA A He PGP, Mostafa 59 FolABg wHste] xzznme
FaAFle Ao e da) FAb A @B H X-ray 3 B G o] &3
drstRed vAgE dgst dAE M AGAM od ZIst $5HUG B
LHAME AP AES FAe G2 ALEEA] o nEAY7)
o Avele FFFLE A ole XN gl 3 AFS WAz A& Q] o
g ulREgdAeE By gtolty, 312 & Oral-B® (nylon-tufted, Oral-B Inc.,
Belmont, CA, US.A) A& S ALg3stg)

2 A3oA A% glo] AEAd st vlREd S APF A3 A gH
Az AR AAE AWM AEF 057t b wel Aol RRERE AL
Aoz Z/EE B & At ol of 5V Ay} g AHRIZA o] So] F
A% vhet o] A& o3 mdFo] A Hotd EHEI} AP
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Bops A oFdAte] A AgotMd HHYrt FAAUS Aoz Algdr. whad,
Masaru 7o ©3® ¢vpa| 24 calcium hydrogen phosphate & #8% X
S o83t} A&EFE s AS AotAlHol AL v NFE ALEERA] &
T AEAE AP AH pellicled FFE {718 s AotAde AN A
oAy Aetd AztIulF A fEstvtn stk aEY B Ao AlH
M2 oA AR os] Aol FHO {718 AR 43I AAINL
Aoz Az 5 genzg ofd adEe 7R + gt

AAAR g Asgste AzZtH9 249 bonding resine] A& Ho) 27 v}
7F Zgotd FIdEd e FFE dotEr] HsA Pashely’t ntd 2E¥ A
¥ ZAXE 0|43} hydraulic conductance(L)#< £33l FEREE A3
AlZith F dl A9 Teg 3A YR 74 79 1489 Aold dxag 71X
T ZEAT 4 T gAY FL Fog Urded 1F e g
DA 2 A S YA 7705 2 9l bonding resin7tA E X A ww
E 9eiAM Fotd txae 9AdEd F 28 do HotABE shA ok st Ao}
Aol ZAY A4t dAsjok sty 4 AlBES A Ho] Folel 3tk £ ATFAA
T dol-d® AA ol A+ A Aol 1ImFANRY HF FA!
1.06+0.096mm) 2] A @5 AFold HAAE AR ed AR Fotde A AF
A got-HEg AA FAR ZEE GobA#Egrt Fak 29EY A#e AAR:

A3 ZAaste $Ae welmz® FAsd dra TR AY7F YA o

Hd

ol %271 AHAE9 hydraulic conductance(L;0) #eo] & HAx}E B Hrh(Table

2.~5) AZH AGord L ol Aolrt WR U] " NI

o2 AgPod vFAstE HE AEoR QY FE 248 F o 2Y + 4
< AojEtn Aoy, AT FGopd e AF fo AAY FopAEThE A

obH e Axt A7l e Hotd Faxe F3e IoisE f AR A

obdg Abgst7IZ tATh ZF oFAIZEY AA WA MH F oy AEFS A Y

3k Qo] gotd Fael nAE L vlwdr] A Lgtel %¥st#g ALE

o, ol okl A A gobd UaA A} AAR e AEGHA Thed
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doz sl Al# Zhe] %7] hydraulic conductance(1L,0) #°ol & AXE /A=
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g 1§ Ao

2 AN 4 NS 37% Qe 287 ARy & 29SS AP}
Ao, oe AAYEAA Ag=HEe Ao He F=d HEeo Holg
E 7h A 4qte] 200mmHg(26.7kPa)2 A A X730 ¢t@ o2 Bernard §
Wo] AAF 14.1cmH:0(10.34mmHg, 1.38KkPa), AndrewsS?0] A|A1§ 136cmH0
(O9TmmHg, 133kPa) 5ol ¥38 W3 2 gAY ¢ F3leh Camp 59
4% &3 stdlA hydraulic conductance o Ao wWE WHIHE BEFIHYEY),
1.3kPa(9.74mmHg) °lvt 53.3kPa(399mmHg) 2 43 st E A A7k BAQ
°] 4R #e JEtdE RudPon, & Ay SN #FL ANES 2 @
AL AFAAT. &, o8 AdME ALY AN/ AeerdT P
Ay 2 dYgdAME dudgds #FL Ao dotd EREE 2R £ YE
o2 =g 3 ¥ F 9 2 4EE s

All-Bond® 2 = resin-based adhesiveZ A primer A, BE F#A4 =Ho] gt}
primer<=N-tolyglycine-glycidylmethacrylate(NTG-GMA) ¢biphenyldi-
methacrylate®] polymer matrix©lt}. lanzano $°'& 8% 9] Safo A 4279 o}
& Wdez All-Bond® 29 &78 A7 A% EX ¥ 619 5% NAR A7
Ao &3t doka 2FeYh Tay 59 in vivod)A All-Bond® 29 #3
3 Zotde] AWE AT, acetoned T UE primerst # o) Aopa
2 AR EFF(hybrid layenE FAIG 1 st = AT HYads
Yehle 7112 E@ 3 (hybrid layer)E& A8t AolAlde] i A& Zo
2, 92 FopM#-& U globuleo] hollow resin sheath®] inner zoneg &4 s
FotAd e Aty 4yt

Seal & Protect®= A¥L ZAANI 3, HLAHTH crosshnkE 7Hd 8=

—

PENTAZ= €3 # di-trimethacrylate resin, vt2 o] A&t nanofiller, 323
WAIAl, acetone, A2l ZF24& AASE triclosan, 45 WE3lE= CAHF 5o
2 FAHAAA o} Buchalla 5% o 9ad 1456 sdsts &7

.
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Gluma® desensitizer= 5% glutaraldehydest 35% hydroxyethylmethacrylate
(HEMA)7} 424, Glutaraldehyde: AolAay gl ds Agstd 02 S
Adote 7102 ottt Hstn, AT 4L 9. HEMAS &
otd A3 LA YA FAY, 84 wWEo| glutaraldehydest Aropsl T
Z2 ZHol AFE 5 JUEE yFe 9LE sl= Aoz A2 FT. Bergenholtz
9 g AAY dsole FotdoMe 3 dRvle YRz FHo
A8 FEHAGT RugdAch A% Guma®He] F 1249 FREE AolA
el W &7t Poldrh: Schipbachel ¥ AA'E HE & & J%ol
Gluma®e] &de AgHold & + Atk B 4¥e) FAARAUZ AQAA
Gluma® $g EX# AAL A& 2F o|F2E Ame MEo] HEsA X
HAG ole AFAFANA Aold dx2ad FF UgE 29 AYAEFd B
#ot 7] wWZo AopA Bl Glumadl 238 HHE dwA HEol AAE HY
7) dEINE Aoz AZATh Camps §° o) WEF AZ3w (A Ao}
A Faxc ve FFe] diFd AFolH HF Fola@An wlx=gd A
(serum)& AHE8te Aol 7H o) Aelgta Aztsolxy X ztakql A2 A% A
Sl R Fobd Fawe] ®ist A4S BAAsE Aol o] AP EFHo|o
o2 7tsd @ Aotd §HEo ARE WA e W5 E AAZ s
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fe o

MS Coat®= polymer-reinforced precipitate24] polystyrene sulfonic acid,
polymethylmethacrylate, oxalic acid 7} FA%olt}, MS Coat®= Aoba @y x
o Zdad Wgdtd A FFES ol ol IAAF L, reactive polymer7t
HAde, Ada gtxHor Afsted Ao AHAYUH Camps 7L
Protect®, Gluma®, MS Coat®7} 4to}a 3tk 1] o o) Wl AT AE
gl, o] Al 7kA AzZ#AY AXA BF 60~HB%AHAEY Aold REAEE AN
A% MS Coat™7} 714 & SoHE 7H2(86%)% At B3 Yok Zhang 5
Ve 4 BAclRd M MS Coat®st 4obd Fazo mxt g zAM}
Qedl, MS Coat®i2 HFoe 4t F2odRe: @AAglol SRE7t 24 722
StAo, AF B BeolA My 3 @ Fo dotd BERest Aesir] A9
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R0 Fr1E&do] #F37] ol polystylene sulfonic acid®t Z&3te] 2¥o]
437 wWEolgtn AEEY. B Ao YojNE 2Fz A&A Foe Aol
EHzrt A2slr] Ao dopd Faxrtg o Aed 2L of wWEos A4
zagh=

ol AgelXe AAHVE Yetle Fold g BAs7) A8AM 37% Qate
2 A Agstged, o WEd FA A @vE ARE B Z A4y A X
Az A St 7382 Seal & Protect®™2 AT BE AHA Ao}i
Ho] A3 FAAHAE ¢ oA FotA@e WA AAFAAY ¥ ART
o] HHHULTS ¥ 4+ AUt 23y hydraulic conductance &3 A3}, AotA)
Tol &H3] HHAHA FULANE EFL BRE Az AXA A F Ao}
A 5327t 343 RS S & & Atk ol FAERE AZY vAF vl
§tth= Poiseuille’s law o Z 3ol wat Adolride] A7 Aozt Aol 5
H=7t 343 ZAaR7] WEolgtn Aztdd.

AZk AR AX A wet A&do) wE Fold FHxe W dido] 2FH
ZAol7b AT & F UMY ol 4 AGHAYN M)A HREe Aol2 U8
dopA el HAMNEAHNIE A2 vz A&Edd dF vlZe gig Ao tz7)
WEelet Atg gt

Ao AHEE 4719 AAAY HAAE EF HYAFe Fotd Fyx
€ 338 FaAFEG w27 oA HHgTHLE Fodx ¥ 4 gl
284, Seal & Protect’& AF FAEL A&A 25 Folt Aoty THEs}
238 Al AXAY ARRGE ARE Ao Yt ol 2 AF AR
E ARANAgAAe] g37F 2F A: ALHPLS duadn g
Bonding resing F7} EX§ FAMNE MS Coat®2 A& vz 2z H
AANA 65 AED Folx dold FExwe Z7b7t vfg- wnlgd Roz yey
ooE B AYAR AkE AR G2 A &P o 223 4L ¢l
QAT 2ol B gold EHE PAE AT AF AR wel M A
A A F FEAE7 APEA G 3, Ao AHEE A4 M)A Ao}
Agel AA5He Fr1Holeby] Hoke YAHA Ao BT = FEX
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AR XA AEAd A% wtEE ZaAIL 2 2FHE AR AE
A17171 913 bonding resing =X & A&EF AYF god Tzl W
el ATk §40] gl AotE o]83e lmFAL ANBE Fotd vx=z
& AFY g, Pashely’t Q@ 223 Ay FXS ol &3t All-Bond® 2,
Seal & Protect®, Gluma® % MS Coat®e] 4% %9 A A Ate A
AN#H3 2 9l Dentine/Enamel Bonding Resin® & %712 T X3 AR sl
Aty A AHd F, 15(1403]), 25(2803]), 65(8403])0 shFste A&
& A &3 F FA3 hydraulic conductance(Lp)9t FA4F AA &AnjA ALy
o, FAso g3 e ARE AdAd FAEM LS Wilcoxon signed rank test
¢} Mann-Whitney testZ Al 33 ch(H 243 5%, SPSS Ver 10.0)

1. A3 AAA TS 23 +3 bonding resing F7F EX§ F 25
A 28 % hydraulic conductance’} ¥23] A& h

2. All-Bond 2®, MS Coat® =& Helgh Ao E 17(1403] 5), 25(
2803 4E), 658403 LE)o] A& AT T ALHe=m
hydraulic conductance’t Z7+8% 1, Seal & Protect®s Gluma® ¢ A
23 AHME 2372808 4H)9 A&EAE AP} F74A hydraulic
conductance?} 57+t

3. All-Bond® 2,Gluma® 9} Bonding resing Held AHo| M 151403 %
), 252803 %), 67(8403] FE)9 AEIL AP Fox
hydraulic conductance® Z7H= 2%1th. Seal & Protect®$} Bonding resin
S A3 AlHoAME 252803 SE)e AEFE AP F hydraulic
conductance”t Z7}8t¢lth. MS Coat® ¢ bonding resing® el AlH o A
© 151403 5), 25(2803] 95), 65(8403 $H)2 A&EA S AP
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Fl hydraulic conductance?} A& o2 718 %t

4, Az A A A 283 #3 Bonding resing F7F TEF F e
hydraulic conductance® Bl & ZA3 All-Bond® 2, Gluma® MS Coat®
9} bonding resing X3 Tl A= 15(14038) ¢48), 25(2803) ) 63
(8403 &) A&EH S AlYs ¥ hydraulic conductance7} A zZtatal X
AAre 22 o vls] @A Rk, Seal & Protect® N E 65
(8403] )9 AEA S AP Folt 22 Ang By

5. FAF A& dnlg #FdAME AgAFedes AT A ALE X
-7 Bonding resin® F7I2 X3 & EFA Ao} A#o] A3 H
HAHAG 58T Ff=o} GopMEe] Ao Bad d4E B+ AL
L} 657(8408] 945) A& Al Fo|= Bonding resing F7F =X 3 F9
M AASHA A Ee WHol Zad AobMEe] #FHUG

oj e A7 AAR Hol NAHAY HAA My F FEASE A &
ol AAARNMHAA ] &HXE AEHAF)7] 8 unfilled resin A ¥ Bonding
resin (Dentine/Enamel Bonding Resin®)2 %7} £¥ 8= Ao axzyde & 4
AT 22 B AHE 6539 AE&d F APolnz B A7z 2 4
T 7AW A A7t oo & Aoz AzHrh

]
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oM.
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ABSTRACT

The Effects of Desensitizing Agents, Bonding resin and

Toothbrushing on Dentin Permeability, in vitro

NO JE PARK, D.D.S.

Department of Prosthodontics, Graduate School, Yonsei University

(Directed by Professor KEUN-WOO LEE, D.D.S.,, M.S.D., Ph.D.)

The effects of desensitizing agent are often maintained for a short
duration. One of the reason is known to be the wear of desensitizing agent by
toothbrushing. To reduce the wear and make the duration longer, dental
bonding resin was applied and the changes of dentin permeability after
toothbrushing were measured. Extracted molar teeth free from caries were
chosen. Coronal dentin discs with thickness of lmm were prepared. Using the
split chamber device developed by Pashely D.H. hydraulic conductance and
scanning electron microscope images(SEM) were compared before and
immediately after the application of desensitizing agent/bonding resin and then
after equivalent toothbrushing of 1 week, 2 weeks, and 6 weeks. Four
commercially available desensitizing agents were used in this study; they were
All-Bond® 2, Seal & Protect®, Gluma® and MS Coat®. And Dentin/Enamel

Bonding resin® was used. The results of this study are as followings.

1. On all specimens, the hydraulic conductance decreased after the application

of tooth desensitizing agent and bonding resin.



2. The specimens treated with All-Bond® 2 and MS Coat® had an increase in

hydraulic conductance after toothbrushing of 1, 2 weeks and 6 weeks. But
in case of Seal & Protect® and Gluma®, the specimens had an increase
only after 1 and 2 weeks toothbrushing respectively.

3. The specimens -treated with All-Bond® 2, Seal & Protect®, Gluma® and
plus Dentin/Enamel Bonding resin® showed no increase in hydraulic
conductance after toothbrushing for 1, 2 weeks and 6 weeks. MS Coat® and
Dentin/Enamel Bonding resin® had an small amount of increase in the
hydraulic conductance after toothbrushing for 1, 2 weeks and 6 weeks.

4. Compared with the specimens treated only with desensitizer, the specimens
treated with All-Bond® 2, Gluma®, MS Coat® and plus Dentin/Enamel
Bonding resin® had a little increase in hydraulic conductance after 1, 2 and
6 weeks toothbrushing. In case of Seal & Protect®, the specimens showed a
little increase in hydraulic conductance only after 6 weeks toothbrushing.

5. On the examination of SEM, the dentinal tubule diameter was decreased
after treatment of desensitizing agents and bonding resin. And the
specimens treated with All-Bond® 2, Seal & Protect®, Gluma®, MS Coat®
and additional Dentin/Enamel Bonding resin® still maintained decreased

dentinal tubule diameter even after 6 weeks toothbrushing.

According to the results of this study, it is effective to use bonding resin
after application of desensitizer in reducing the wear by toothbrushing and
making the duration of the effectiveness of desensitizer longer. In this study,
just 6 week toothbrushing was performed, and it is not enough to regard it as

a long-term data. So long-term and in vivo study is needed.

key words: dentin hypersensitivity, dentin permeability, desensitizing agent,
bonding resin
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