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rABSTRACT

THE EFFECT OF VARIOUS DESENSITIZING AGENTS ON
THE PERMEABILITY OF HUMAN DENTIN

Young-Eui Chon, II-Young Jeong, Tae-Chul Youn.
Department of Conservative Dentistry, College of Dentistry, Yonsei University

The hydrodynamic theory of dentin sensitivity states that movement of tubular contents or tubular fluid,
in either direction of dentinal tubule, causes dentin sensitivity. A corollary of that theory is that anything
that can decrease dentinal fluid movement or dentin permeability should decrease dentin sensitivity. A
wide variety of physicochemical methods have been uesd to reduce the permeability and sensitivity of
exposed dentin.

The purpose of this study was to evaluate the ability of 4 kinds of clinical desensitizing agents(2% NaF,
30% Potassium oxalate, MS Coat®, Tubulitec system®) to reduce the rate of fluid flow through dentin in vitro.

Sixty coronal dentin discs, Imm in thickness, were prepared from extracted third molars, free from decay
and wear. Dentin discs were treated with 3% EDTA(Tubulicid Plus®(Dental Therapeutics AB, Sweden)) to
remove the smear layer and debris occluding the tubular orifices. After placing the discs in a split chamber
device, the rate at which physiologic saline solution could filter across dentin under 150cm Hz0 hydrostatic
pressure was measured. The occlusal side of the discs were then treated with MS Coat®, 2% NaF,
Tubulitec system®, and 30% Potassium oxalate, and the filter ratio of the saline solution was measured
again. The following conclusions were drawn :

1. Hydraulic conductance which was measured after the application of desensitizing agents was decreased
in all the groups(p<0.05).

2. % change of hydraulic conductance was compared but no significant difference was found among the four
desensitizing agents(p)0.05).

2% NaF, 30% Potassium oxalate, MS Coat® and Tubulitec system® decreased the permeability of dentin.
1t is considered that above four agents can be used in treating the hypersensitive teeth.

Key Words : dentin hypersensitivity, hydrodynamic theory, dentin permeability
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Table 1. Hydraulic conductance which was measured in 54 dentin discs

Dise No 1= Ve 37 4
Nak Potassium oxalate MS Coat® Tubulitec system”
HAd AAS % AAd  AxD % HAd  AAE % x4 AAE 5
('109) ('107) change (P10%) (*107) change (109  (*10%)  change (*107) (C10°) change
1 8.61 1.34 84.39 241 1.15 52.27 3.63 0.81 77.79 8.15 112 86.20
2 8.42 1.15 86.32 8.39 2.33 72.22 2.36 0.81 65.89 7.08 112  84.11
3 4.53 0.93 79.39 7.02 1.10 84.38 471 0.81 82.87 12.51 1.26 8991
4 7.08 1.48 79.07 472 0.69 85.47 2.69 0.95 6449 10.61 170 83.98
5 3.37 1.43 57.72 5.13 0.9 81.28
6 2.44 1.29 47.19 6.53 1.34 79.41 11.96 1.59 82.11
7 6.01 1.61 73.06 5.95 0.96 83.87 4.58 2.14 73.061 0.70 1.81 83.08
8 2.88 1.04 63.81 2.06 1.07 48.14 4.50 2.56 64.63 6.58 211 67.92
9 3.59 1.18 67.18 2.33 1.23 47.06 16.65 1.59 87.64
10 491 0.77 84.36 4.66 1.18 74.71 11.79 2.52 78.60 5.81 1.92  66.98
11 2.25 0.9 57.32 2.41 0.69 71.59 3.92 1.31 66.43 7.43 1.65 77.86
12 2.85 0.96 66.35 4.28 0.88 79.49 3.43 1.04 69.60 5.16 126 75.53
13 3.92 1.48 66.24 2.52 0.55 78.26 5.49 1.26 77.00 8.69 2.33  73.19
14 4.55 0.96 78.92 6.01 1.21 79.91 5.95 165 72.35
15 3.73 1.12 69.85 3.32 1.51 54.55 4.44 1.81 59.26
median  3.92 1.15 69.85 4.47 1.09 76.49 4.54 1.25 75.03 7.43 1656 7786
range 2.25-  0.77- 4719 2.06- 0.55- 47.06- 2.36- 0.81- 59.26- H16- 1.12- 69.86-
8.61 1.62 86.32 8.39 2.33 85.47 16.65 2.52 8764 1251 2.33 8991

% change = 100% - (MX|=/XAI&) %
HAI™, MXE Lp2| TH2) - om® min' om H:O!

Table 2. Summary of median and range of before and after application of medicaments and % change in the 4 groups.

HA A HA % change
o M em®min' cm HO! 4 em” min- 1 em RO %
= Median Range Median Range Median Range
10 *10Y) 167 107
T
I\IIaF 3.92 2.25-8.61 1.15 0.77-1.62 69.85 47.19-86.32
2
. 447 2.06-8.39 1.09 0.55-2.33 76.49 47.06-85.47
Potassium oxalate
3T
MS Coat® 4.54 2.36-16.65 1.25 0.81-2.52 75.03 59.26-87.64
4+
7.43 5.16-12.51 1.65 1.12-2.33 77.86 69.98-89.91

Tubulitec system®

% change = 100% -(MX|&/HX|H) %
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Table 3. Comparison of Lp before and after application
of medicaments in the 4 groups.

Prob > S
1+ 0.0001
2T 0.0001
3T 0.0001
47 0.0001

A E MA57] Aol 24 Lpgt AT 39 Lp 7t
Aol 47HA ZdA BRE BARCZ 984t
(Wilcoxon signed rank test, P(0.05) (Table 3).

Tubulitec system®] Ao}d FHTE 77.86% A
A(Table 1, 2) 7FF &7} IRy Kruskal-Wallis
test 2% 72 Fdle BAHCZ RAE AT
(P>0.05) (Table 4).
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Table 4. Comparison of % change among the 4 groups. 7

Source DF  Sum of Square F value P value
Model 3 753.91168831 1.02 0.3934
Error 50  12363.58831169

Corrected Total 53 13117.50000000
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Table 5. The composition of MS Coat®.

A &9 1 water, copolymer with sulfonic group (% 5%)
B &9 : water, oxalic acid (¥ 2%)
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