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Fig. 1. Schematic view of Pashely s device.
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Table [ . Desensitizing agents used in this study

Composition Manufacturer
- HEMA '
- Glutaraldehyde Heraeus Kulzer Inc.,

Gluma Desensitizer®

- Purified water

- Mequinol

Indiana, USA

- PENTA

- Di, Trimethacrylate

Dentsply Co.,

Seal & Protect® - Nanofiller Konstanz, Germany
- Acetone
- Triclosan
All-Bond 2* oo Bisco nc.
on Tllinois, USA
- Acetone
- Poly-styrene Sulfonic acid .
MS Coat® - PMMA Susr;l.medlcal co-.
.. iga, Japan
- Oxalic acid
QES A 23R P PR 22 k. 97)el BwLels 500mie] Bl 150grame] ]
AEA 37D AN A ST TRE FHA(FBUE FT) A Fs TAF o] N +-E
F7)Ee o|FARE &7 YA BAET HaY E3 (slurry water) s “‘29\1‘4 olo] 150gram2
A A2 AAjetinh. A@A R Aokl taAe] FHE 7lsld 15749 A& sidshe 14039
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Fi olE U AlZHESH BB B3 o]F3 F Wo g AZgl AW Ao AXAHN FoIHE
7149 o] FATE o] &3A ALtetiTt. o o|FAE 33 6}04 ol& 7 I Lodkd T3IR
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(1) Hydraulic conductance
dotd 238 B3 AuAdTry FHEE

hydraulic conductance(Lp) 2 E@ T} >

F

L =
T Px(SA)Xt

Lp - hydraulic conductance of dentin in # c¢m® min”
mmHg"



F : filtration rate in 4
P : hydrostatic pressure difference across dentin in
 mmHg(200mmHg)
SA : dentin surface area in cm*(x (0.2cm)? =0.126¢m?)
t : time in minute(10minutes)
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3o Lp#to] #slE stz e o-ga 2
ct.

AA F Lp—AHA A Lp(Lp0) o
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%changel: 43T AAAZ A 229 Ly(L,1)3 A
28] 29 Lo(L:0)9 %Wk

%change2: AEA 157140818 9] Lp(Le2) 3 A5t
7) A9 Lo(L0)d %3

%change3: AE4 2532803418 T Lo(Lp3)= A28t
7) A Lo(Le0)8) %HsHE
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6. FA AX} sold(Scanning Electron
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Table 1. Mean of Lp values and % change values

sputter-coatingdtaL 3,00082] vj& =2 A7 9
Eissi=g

&l &o|Z (Atomic Force Microscope)

Aol FHE 94 Y dnlBow BRAGG. &
41 29 FI4 339 A28 Hest] AH EH
& wasgd

8. 8AlEM

Zt 23 g A4 JAAE AA 6] Az A
A% %, 22)m AEAF £ Latel Wk e
SeA] golEr] 9siA] Wilcoxon signed rank test
&AM, AX T FAZY Lpstd mlAE o
o] 3ol & ohir] Ao Kruskal-Wallis test
olgdtel BARM AT £@, AFAY 2
Tukey s multiple comparison test® Al3)3le] Zt ok
Al B3} Aol g BHBIC,

%
~60 - All-Bond
-85 T Coat
~70 -+ Seal&Protec
-~75
-80
-85
-390
-85
-100
1 2 3 4 5 6 7 Week

Fig. 2. %change values of hydraulic conductance.

Agent Lp0 Lpl %changel Lp2 %change2 Lp3 %change3 Lp4 %changed
Gluma 36.56 2.14 -88.46 3.96 -76.32 6.56 -62.05 0.89 9296
Seal&Protect 19.69 0.31 -97.96 1.41 -91.89 2.19 -85.79 1.04 -94.30
All-Bond 2 32,97 193 -97.05 1.35 -86.73 3.54 -78.06 229 -89.94
MS Coat 35.73 0.10 -99.61 4.17 -72.15 4.06 -71.83 500 -74.73
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3] ZAas oy A4S 15(1403), 25(2803))
A& sta A B pHstEo] 2b2t -76.32, -62.05%
F7Vehe o2 Kol ol FErtmrt A3 St
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Glumag Mg 2T HT} Fold FHE7} o 74
s ¢ T AU

Seal & Protect®t All-Bond 25 A X & 7% $1
M E Gluma® AR Z-f-¢ v]&dtA|, A3
Aol dotd £H=7 48] gAhsH oy A
£4& 157(1403]), 25(2803]) A8l A gold
FHzrt MM F7teE s AEAS 65:(8403))
Al gt Tol & FAE AAg 259 Jold Tz
FEO2 IARIUSS & F U

A9 MS Coatd A%l ol = HAe A%
de Fd %WstEe] -99.6102 otd FHErt

243 Aoy A&A S 15(14038), 2F
(280%]), 67(8403]) APt & W %zleo]
22 7215, -71.83, 74732 2 A& e &
Aglol Zeld Razrt F43] F/HeE ¢ F
AT,

ofAle] AR A3t A F, A&A Al T Lpgh
9] zto]7} SlEA] B7] 9% Wilcoxon signed rank
testZ2 ¥, Glumat 9FA AX] Ax Ax & 42
279} 155, 658 2F0)| A 9] Aol Fapxe] o]

7} e A2 vehidar, Seal & Protects 24 X
N A} AR T, LD 1539 A AX 3, 659

2FdA 9] gotd Faxo Aol7} Sl Ao
EFst3, All-Bond 2& <Al %] A Ax & A&
A 139 A HA F, 2% 15, 659 2500A
25 2]zt e A2 YEla, MS Coate A3
A A2 F, AEA 159 FA AR AR A}
o7} & Aoz Ueksth(p < 0.05, Table ).

Z+ okA|e] AT} zto|7) QLA Goliy] s
Kruskal-Wallis testE Al33 Ax}, %331, %
AslE2, %R AN ZF AT Aol 7t e
RoZ Jeht 7Zh kA7) 75 B35 SlEiA
AFEZA Z Tukey s multiple comparison testZ Al
33t H(Table N~ V).

Table II. Comparison of % change values before and after treatment in 4 groups (Wilcoxon signed rank

test)
Gluma Seal&Protect All-Bond 2 MS Coat
%change2-%changel 0.0742 0.0010* 0.0234* 0.0001*
%change3-%change?2 0.0137* 0.0654 0.0039* 0.9883
%change4-%change3 0.0010* 0.0010* 0.0129* 0.7708

Table IV. Comparison of % change values among
4 groups(Kruskal-Wallis test)

*: p<0.05, statistically significant

Table V. Comparison of % change values among
4 groups (Tukey s multiple comparison test)

%changel %change2 %change3 %changed

P-value 0.0318" 0.0409° 04074 0.0089"

*: p{0.05, statistically significant
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Guma Al & Al s Coat
Protect Bond 2
%changel B — — A
%change?2  — A — B
%changed A A — B

Groups with different letter are different each other statistically.
Comparison between same group is meaningless.



Flg 3. Gluma: SEM of dentinal surface: aﬁer 6-eek
tooth brushing.

Fig. 5. Seal&Protect: SEM of dentinal surface’ after
6-week tooth brushing.

Fig. 7. Ail-Bond: SEM of dentlnal surface: aftr 6-
week tooth brushing.
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Fig. 4. Gluma: AFM of dentinal surface: after 6-week
tooth brushing.

Fig. 6. Seal&Protect: AFM of dentinal surface: after
6-week tooth brushing.

Fig. 8. All-Bond: AFM of dentinal surface: after 6-
week tooth brushing.



Fig. 9. MS Coat: SEM of dentmal surface: after 6-
week tooth brushing.
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Fig. 10. MS Coat: AFM of dentinal surface: after
6-week tooth brushing.
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ABSTRACT

THE EFFECTS OF DESENSITIZING AGENTS AND
TOOTH BRUSHING ON DENTIN PERMEABILITY, IN VITRO

Jong-Wook Lee,D.D.S., June-Sung Shim,D.D.S.,Ph.D., Keun-Woo Lee,D.D.S.,M.S.D.,Ph.D.

Department of Prosthodontics, College of Dentistry, Yonsei University

To study the effect of dentin permeability on a tooth with wear from tooth brushing after appli-
cation of desensitizing agent, extracted teeth free from caries were chosen. Coronal dentin discs
with thickness of 1mm were prepared. Using the split chamber device developed by Pashely, hydraulic
conductance, scanning electron microscope images(SEM) and atomic force microscope images(AFM)
were compared and contrasted before and immediately after the application of desensitizing agent
and after equivalent tooth brushing of 1 week, 2 weeks, and 6 weeks. Four commercially avail-
able desensitizing agents were used in this study: they were Gluma, Seal & Protect, All~-Bond
2 and MS Coat. The results of this study are as follows.

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

desensitizing agent.

2. Except the specimens treated with MS Coat, the remaining specimens had an increase in dentin
permeability after tooth brushing for 1 and 2 weeks but a decrease after 6 weeks.

3. The specimens treated with MS Coat had statistically significant increase in the dentin per-
meability regardless with the duration of tooth brushing.

4. On examination of SEM and AFM, the dentinal tubule diameter had decreased after
treatment of desensitizing agents. The specimens other than those treated with MS Coat, smear
layers were noted after tooth brushing. It is not always consistant but the hydraulic conductance
correlated with the images from SEM and AFM.

Key words : Dentin permeability, Desensitizing agent, Smear layer, Tooth sensitivity
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