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The effects of desensitizing agents, bonding resin and tooth brushing

on dentin permeability, in vitro

Seung-Woo Hong, No-Je Park, Young-Bum Park, Keun-Woo Lee*
Department of Prosthodontics, College of Dentistry, Yonsei University, Seoul, Republic of Korea

Purpose: The effects of desensitizing agent are often for a short duration. One of the reasons is believed to be wear of desensitizing agent by tooth brushing. To reduce the wear
and make the duration longer, dental bonding resin was applied and the changes of dentin permeability after toothbrushing were measured. Materials and methods: Extracted
teeth free from caries were chosen. Coronal dentin discs with thickness of 1 mm were prepared. Using the split chamber device developed by Pashely, hydraulic conductance
and scanning electron microscope images (SEM) were compared and contrasted before and immediately after the application of desensitizing agent and bonding resin and then
after equivalent tooth brushing 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 (Bisco Inc.) was used. The results of this study are as follows. Results: On all specimens, the hydraulic conductance
decreased after the application of tooth desensitizing agent and bonding resin. Compared with the specimens treated only with desensitizer, the specimens treated with All-Bond
2, Gluma, MS Coat and plus D/E bonding resin had a little increase in hydraulic conductance after 1, 2 and 6-week tooth brushing, In case of Seal & Protect, the specimens showed
the same result only after 6-week tooth brushing. On examination of SEM, the dentinal tubule diameter had decreased after treatment of desensitizing agents and bonding resin.
And the specimens treated with All-Bond2, Seal&Protect, Gluma, MS Coat and plus D/E bonding resin had an significant decrease in diameter of dentinal tubule after 6-week
tooth brushing. Conclusion: According to the results of this study, it is effective to use bonding resin after application of desensitizer in reducing the wear by tooth brushing
and making the duration longer. In this study, just 6-week tooth brushing was performed, and it is not enough to regard it as a long-term data. So further study is needed and
more perfect method for treating dentin hypersensitivity should be developed. (J Korean Acad Prosthodont 2014;52:165-76)
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Fig. 1. Schematic view of Pashley's device used to measure hydraulic conductance
of dentin disc.
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Fig. 2. Photograph of Pashley's device used to measure hydraulic conductance of
dentin disc (A); digital micrometer (B).
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Table 1. Desensitizing agents and bonding resin used in this study
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Brand Composition

Manufacturer

All-Bond 2 desensitizer®

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

Bisco Inc., IL, USA

- Biphenyl dimenthacrylate (BPDM)

- Acetone

- PENTA

- Di, Trimethacrylate
- Nanofiller

- Acetone

Seal & Protect®

- Triclosan
Gluma Desensitizer®
- Glutaraldehyde
- Purified water
- Mequinol
MS Coat®

- Hydroxyethylmethacryl-ate (HEMA)

- Poly-styrene sulfonic acid

Dentsply Co., Konstanz, Germany

Heraeus Kulzer Inc., IN, USA

Sun medical Co., Shiga, Japan

- Poly-methyl methacryl-ate (PMMA)

- Oxalic acid
- BIS-GMA
- HEMA

Dentin/Enamel Bonding Resin®

Bisco Inc., IL, USA
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Fig. 3. Toothbrush abrasion testing machine.
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1) Hydraulic conductance (31 ZHoj| A] AHAl| 7] 45)

L— F _ 05y xxx10° _ 25x
PX(SA)xt  200XxmXx(0.2yx 10 8

L : hydraulic conductance of dentin in gLcm?min'mmHg’
F: filtration rate in pL

P: hydrostatic pressure difference across dentin in mmHg
SA: dentin surface area in cn?

t: time in minute
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6. AL MX} &0 (scanning electron microscopy)
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Table 2. Mean of Lp values and % change values

L0 Lpl %changel (%) Lp2  %change2(%) Lp3  %change3 (%) Lp4 % change4 (%)
All-Bond 2 11.536 1.258 89.1 5.399 532 9.615 16.6 34.552 199.5
All-Bond 2 + Bonding resin 8.379 0.196 971.7 0.132 98.4 0.511 93.9 0.089 98.9
Seal&Protect 7.096 0.260 96.3 0.226 96.8 0910 87.2 1.995 71.9
Seal&Protect + Bonding resin 12.357 0.255 97.9 0.459 96.3 0.942 924 0.232 98.1
Gluma 12.249 1.195 90.2 8.433 312 26.175 113.7 34.858 184.6
Gluma + Bonding resin 10.772 0.348 96.8 0.392 96.4 1.060 90.2 1515 85.9
MS Coat 8.725 1.767 79.8 4455 489 11.713 343 13.346 53.0
MS Coat + Bonding resin 14.280 0.478 96.7 1.737 87.8 6.000 58.0 6.259 56.2
Lp: hydraulic conductance of dentin in #Lem min’'mmHg
200¢p Seal & Protect
200 All-Bond 2
150 1901
o 100} o 100}
> 4
§ sof & 50 ——S&Ponly _
- = waie § & P + Bonding resin
('g —&— All-Bond 2 onl t'g
X 0f y X 0F
... All-Bond 2+ Bonding resin
-50 501
_100 B render o00 vy -100 |
T ey o 1 2 3 4 5 6
eekequivalen Week equivalent

Fig. 4. All-Bond® 2 and All-Bond® 2 + Bonding resin: % change values of hydraulic
conductance.

200 p Glauma

150
o 100}
-y Gl |

| —e— Glumaonly

E 50 «uae Gluma + Bonding resin
Q
X 0

=90

-1 00 I S et e IERRRT e s s HRRONE renclocmm o

o 1 2 3 4 5 6
Week equivalent

Fig. 6. Gluma® and Gluma® + Bonding resin: % change values of hydraulic
conductance.
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Fig. 5. Seal & Protect® and Seal & Protect® + Bonding resin: % change values of
hydraulic conductance.

200 MS Coat
e —e— MS Coatonly
«~a MS Coat + Bonding resin
o 100
e
s 50
G
L 0
-50 ——————
Aq00f <
0 1 2 3 4 5 6

Week equivalent

Fig. 7. MS Coat® and MS Coat® + Bonding resin: % change values of hydraulic
conductance.

169



ofol
o>
o
p
H—
]
1=
[}
I]II
i=]
ry
o

X2l MA(H = HEAZ M2t dotd Fohro olxls ¥

BE Z7VetE 28 B9t} Gluma®, MS Coat™ & 31 &4 23
FHEE AR AETE 52 gobd FReE Yehliglon,
53] All-Bond 2° ¢} Gluma®©] 7 3- 65 A &2 ol = A A 5
o 2w ol 7}k dobd T3 =S YE Y. shA T
Seal&Protect“] 73-§- &R Al AJobd 3T} F7l6I%l 2
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4 Aot B3hest 32
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2kl 2304 A7 A

Seal&Protect”©] 7-¢- A &4 A Aol T3 7t oz S7teltt
7} 4H23k5) 2.1, Gluma®, MS Coat™ 9] 73 - dobd F3 7} A]
M) S7heted, At 3 Adobd Fake WS} Akl Aol S
HYch

SFAle] 43 A3 A7 F, A4 A ol Lgkel BA S
Z 9] 2}o| & &7 9 5l Table 32] Wilcoxon signed rank testS- A|
28 A%, AlBond 2 £ ¥ 29 oA A% 13} 7
5,247 139 A7 AT, A& 259} 17, 6594 2700
2 Ao Fhesb AR A e folol S uel

AllBond 2° 5} Bonding rein & = ¥ 51 7 9= ok 21 ] 17} A
R A%, A4 259 A& 15 659 2514 2] Aok F
2] 31017} Y A2 2 ek,

Seal & Protct ) % 572 - <4 23] 424 93] 47, 3
&1 275 A5 170418 Aol7} 9l AO2 e,

2| A E, AEA 2579} 17, 65791 270 4] Aol 7} = Ao =
UFERSiTH

Gluma*¥hg T8 79 A A X 2 X4 5, &4
1579} A2 3, &4 2779} 1577
7} 21 a1, Gluma® 2} Bonding resing- &= 3% &+ 73 -+ 2FA| 2 2] A
I} A 2] A - Aol o gF to] 7} 1A T

MS Coat" 3 =28 7ol = FAA X A7 A 2] 25, A
&4 159 AR A4 7, AEA 279} 15, 6594 27 Ao] of] 2}o]
7} 9191 32, MS Coat® 9} Bonding resing- &= 3 &F 7 --0f| &= 2FA 4]
A7 AR A, AEA 179 AX 2§, &4 279 1579
Fobd T30 2ol 7} AATHP<05).

kAl o] AR Mt AR T, AEA Al 9] Lghe] % #s)
ol Z}o] 7} 1 EA] B 93t Wilcoxon signed rank test 72 7}of]
JAAM = ol 713 A} 22 PAF-S H Y THP<.05 Table 3).

A2t A XA EE S 2 A 2R A 2] A 2} bonding
resing 20| =X 7 ibel] A A A&, A EA 15,27, 65 A9
T g 7}o] 2ol 7} 9 E=A] Loli 7] 9l A Mann-Whitney TestS
Al et

2 A3} All-Bond 287l = A EA 15, 2F, 650l All-
Bond 2°%} %= 3 3} 7+ ¥} Bonding resing- =7} = = 8k 7+ 7tol] A
ol T3tz o Ao 7} 9191 a1, Seal & Protect™ ol A= A &2
60l A1 % Seal & Protect” Rh-g- &= 2 31 i 2} Bonding resin&- 57}

=g Rk Aol 7} )11t Gluma® 2t MS Coat o] 4]
© AEA 15, 27, 6574 7 3hol] Aol 7} AJTHP<05,
Table 4).

Table 3. Comparison of % change values before and after treatment in 8 groups (Wilcoxon signed rank test)

% change 2 - % change 1

% change 3 - % change 2 % change 4 - % change 3

All-Bond 2 0.018* 0.018* 0.028*
All-Bond2 + Bonding resin 0.463 0.028* 0.018*
Seal&Protect 0.612 0.018* 0.499
Seal&Protect + Bonding resin 0.310 0.028* 0.063
Gluma 0.018* 0.018* 0.398
Gluma + Bonding resin 0.735 0.176 0.612
MS Coat 0.018* 0.018* 0.091
MS Coat + Bonding resin 0.018* 0.018* 0.735

*P<.05, statistically significant.

Table 4. Comparison of % change values before and after treatment in 8 groups (Mann-Whitney Test)

% change 1 % change 2 % change 3 % change 4

All-Bond 2 vs. All-Bond 2® + Bonding resin 0.225 0.004* 0.013* 0.003*
Seal&Protect® vs. Seal&Protect® + Bonding Resin 0.142 0.848 0.565 0.018*
Gluma® vs. Gluma® + Bonding resin 0.338 0.035* 0.006* 0.004*
MS Coat® vs. MS Coat® + Bonding resin 0223 0.025* 0.048%* 0.035%

*P<.05, statistically significant.
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2. FAL ©A oAo|d 27 2) Seal & Protect” A 2] -
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1) All-Bond"® ] 2] =] o] 91 o W (Fig 9A, Fig. 9B), 67t A1 &4 Al 8) ol = Al 2 Y

All-Bond 2°%7F 2] 2] A] HuEA Q] oAl #he] W49l haet 71 A 2 )le F(Fig 902 221 & = Tt Seal & Protect”
R 7 e] H 3 Al o] THEAETHFig 8A). kAW A& 67+F ¢} Bonding resing =X 3 67 A &4 A P33 & W = Al o]
AEA R g vpEE JopH o] HAZ /E AL B4 &3] 9%l B45(Fig D) = 5 th
9] tH(Fig. 8B).

All-Bond 2® 9} Bonding resinS- &= 3 & 73 -%- Bonding resinol] 2] &l 3) Gluma® =] 2]
A ] BE Al Ho] $h 5] e 9l oH (Fig. 8C), Fig. 8A} H] 1 g} Gluma® x| 2] 2] 5 ZFopAl| #e] 27 o] ZHaat ALt o7 72
<o 1A Fol o st 67 AEA A Fellzwp AT F3(Fig 10A, Fig 10By & & o, 65 A &4 &
B ARl o} thre] Aol HEo] S-S Al S Foll = Al A A =7t H ek A& £ S U hFig
728 %= 9] tHFig 8D). 10C). Gluma® ¢} Bonding resin- &= ¥ 3 5 65+ 21 &2 3ol &= o] &

5] Al o] €3] 9He] gle F3(Fig 10D)= g<1e <= it

Fig. 8. (A) All-Bond® 2: SEM of dentinal surface after agent treatment, (B) All-Bond® 2: SEM of dentinal surface after 6-week tooth brushing, (C) All-Bond® 2 + Bonding
resin: SEM of dentinal surface after agent treatment, (D) All-Bond® 2 + Bonding resin: SEM of dentinal surface after 6-week tooth brushing.

Fig. 9. (A) Seal & Protect®: SEM of dentinal surface before agent treatment, (B) Seal & Protect®: SEM of dentinal surface after agent treatment, (C) Seal & Protect”™: SEM
of dentinal surface after 6-week tooth brushing, (D) Seal & Protect” + Bonding resin: SEM of dentinal surface after 6-week tooth brushing.
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Fig. 10. (A) Gluma®: SEM of dentinal surface before agent treatment, (B) Gluma®™: SEM of dentinal surface after agent treatment, (C) Gluma®: SEM of dentinal surface
after 6-week tooth brushing, (D) Gluma® + Bonding resin: SEM of dentinal surface after 6-week tooth brushing.
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Fig. 11. (A) MS Coat®: SEM of dentinal surface before agent treatment, (B) MS Coat®: SEM of dentinal surface after agent treatment, (C) MS Coat®: SEM of dentinal
surface after 6-week tooth brushing, (D) MS Coat® + Bonding resin: SEM of dentinal surface after 6-week tooth brushing.
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