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Control #, 30 s—Tr &%, Smin-TrBED 4 BEE L7z, 48 E S BEAKR (15 mM CaCl,, 09 mM KH,PO,, 50
mM FElEZ, 02ppm F, pH 50) %W T 24 i 37°CTRMESFH % /FHL L 7244, Baseline lesion #£i3 & DER
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MENZL T3, GE B REREIMET T 5720
2, BEM 7 LA LRA =5V 7 LAV EEAET 5EE
DI AV BB R I 8BS N U, ADL (Activities of Daily
Living : H#EAIREIE) MET T2, 351, SHE
R R 72 o B FREEEE DR T 72 & I T 5
DOYEBEREC R BBEOETICL Y I —2av bu—
VHWEIC R 2 L6, REERL O FRE Sl E KR %2
BEMSERPTVRNICH S, HAOTHEETR2TS C
ENREEE D, BALGOPDONEEZET HREEIND
FNEL - ZELEORELRZ T 2 AOHERIZ K 19
ERERTIIR 4378 TN, PR 28 AR TIIHY 6187 )7
AN ERI 1809 HAMM L T2, F7-, il s fi
T % EnE O 9FIDL EAREEAL AR L <R b, HEH
DI B R O RER & OBFE SIS 2z > T Y,

IFANVEEHBL TRFER AV FEIX, N F
0¥ 7874~ OEIEDD 7 iR DR 72 0 K
PEFT LR WY Z LR, MR EREEAD & K L ORI
BIRZIC X VIR T 2 L PRETH 2 Z L6 FER
DENP TV, Fo, SEE ORMEEEAL & ko
B3I D W T ORI, B ST A T M
DOFEICBEEDSH 2 Z LRI NTE L, WRHEEEEDF
AR EITIRAEIC & » TR SE D ILE S L 72
LEHEMED H 2. E5I1Tid, ERH o2 OfEHIRES
HOMIICHELRIFLTVAEI LB RBRIATL
20 ZhbicRt LT, 7 vLEEREBRIE G L 2
HENR T 5y v 727 v Wik kb, @R
fEEh & JEERICIAET A L AL STV BY
78, LR E2 FOIiTA R WENEELERE I &
D R O FikIc k 37 Tu—F kD 5T
w5,

IRIER AL, BRRIICIORET O S 2L LT
soft lesion (JEENE), leathery lesion (GHEIM: £ 72 12 IETE
M) X O hard lesion GEIEEIM) oo sh 2,
INFE T, RFEMEREOAEM 2 BRFFEEICE
L, ZOBBIKIRICRET % Z £ ¢ TMR(Transverse
microradiography) 12 & 2 BRI R 2 a3 L 723
SCORAELET B8, IEEIMERE O RSN B LT
ILZD A WS L 2S5 3, AWFgecld, BrEeso
DD 72T S IHEEAR AN EM L 2R D 2 % 5
IWWEEDME VIR 2 (ERL L, BARE D THE D AL ERE
AR Y 2 Vs A T ORFERMAEBBIEHEM 2 A —
H— B E OB 2 5 Kic Z2h & b BWLEARRE %2 &
ET B ET, BARKEOENIC X ZHFERADE LB

7o M ES BesE H3E

PEST DA IR D W THRE 21T - 72,
B L OHE

1. EERME

AREBTE, ERHAAREBENGEIM RO MS 2 — +
Hys 70y 7Y 2V (v A5 4 Hv, BUF, Hys 70 v
7Y xv) M LKL (Table 1).

2. HRHER

BISEREE L 720 v TP UIHE 24 K2 EHET 2 5
T 5 mm BRI O ALiE % (EH T (Isomet, Buehler,
USA) <UL, F—FvikRoaFAL2ERE, 514 vE
v R4 v —EEVIWHE (Well 3242, Walter Ebner,
Germany) T240#E|3 % & L bic, B2 /EH
T3 OICHRENZ 1 EHIRL, 48 etz (FEl L
7. i 2 HERE 2 2,000 F O MK (Fujistar
DCCS, =MHfaE) icCchtiEL, A 4> AKhTh oy
M8 Z P vei# (US-2R US Cleaner, AS ONE) #{7-
Tz, Z 0k, WM N—=v > 2284 L T 2X3 mm
DOYERE ZERLIL, 6T >DRE %2 8 ODEMIC A
TAYX—"Tv 7 ACCEEL .

3. B s L U0IE

1R8N 72 0 60 m/ DBLKIER (1.5 mM CaCly, 0.9 mM
KH,PO,, 50 mM EEf%, 0.2ppm F, pH 50) Vit %
BEIH, TCOMIBMHEICHE L T, 4HORIK %
frotz, 24 RfREE, WA A4 ke T 5 RO %
fTwv, =7 =2 Tzl FEBFEEM L L/ (Baseline
lesion ). Control #i%, BIBEIKE, WA 4 v sKIicT5H
RIS ZITV, 7 —IC CTHols, BRI A A
VoK% 30 WA, =7 —HiEt%, B 60 ml ORLKE
WICEE L, 3T°COLRIRMEIC T 96 RE D BLIK % 1T 5 72,
30 s-Tr B, AUBLIKEE, BiA A > Ko< 5 BEoMHE
2TV, 7 —IC TR, #BmIC Hys 7uy 7Y
WERBAEL, 30 WEEE L. 20, B4+ KT5
MO ETY, 7 —E, B0 60 ml OBKA
WIS, 37T°CORIRIEIC T 96 RS itk 27> 7. 5
min-Tr #Ei%, BIBKER, BiA 4> oKic< 5 BEoWE
2T, 72, BRI Hys 70y 7V 2%
B L, 5 oEEE L 72, 2D, 30 s-Tr BERARIC A
F K TEBHEO%EEITY, T 7 —H2E%, 060 m/
DPEPIRTICIRIE, 37°C ORI T 96 RFfE o ik %
oz, 2B, SHORMEIL 12 £ L1k,

4. TMRIEE S SUVRERELIXTIILEREDH

E

BTEOEBRPRK T, Y1 vEr P4y —=UFE
Y1 )8 S #9300 um DFEYI R % Sk 5 280970,
PR % U CmE ) b L 72, &Y R i High
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Table 1 Material used

Material

Ingredients

pH Lot number Manufacturer

MS Coat Hys Block Gel methyl methacrylate-co-p-styrene sulfonic acid (MS) polymer 2.0

1% oxalic acid
sodium fluoride (900 ppmF)

FV012 Sun Medical

acidity regulator (potassium phosphate salt), thickener

water, others

Baseline lesion Control

30 s-Tr 5 min-Tr
Fig. 1 Representative TMR images
5 min-Tr showed most intense radiopacity as com-

pared with the Control and 30 s-Tr.

resolution X-ray glass plate (2 =43 /)1 %) ZHw
T, #AEFICCuB K7 4% —iz Ni 2 L 72 #Ei%
Iy 7 AfEEE (PW3830, Spectris, UK) T, 13 EZp&
DAF YT zy Pk Ebic TMRRE (EBE 35KV,

B 15 mA, R - R 570 mm, [RATREHE
1547) %fio7-. 78 TMR #id, lBaA 0% B
kT 2700 13BREDOTIVIRAT Y TY 2y VWA
AENTRNVT —IThiA A vk E EDICEAL TT-
72 BUg, EE, KV EEE, Ly LTy TEhik
microscope-videocamera-microcomputer ¥ A7 L, ¥
T2 VESHY 7 b (TMR2006 - TMR2012,

Inspektor Research System, Netherlands) #f/H L T
AT T A NVEER R I HLE (IML:

vol% X pum) % JHIE L 72 101314

60
N 50 st
X
E 40 4 L
g
*é 30
° l Baseline lesion
g 20 Control —
g _
E 30 S. Tr
10 1 — 5min-Tr —
0 50 100 150 200 250 300 350 400 450

Depth (¢tm)
Fig. 2 Average mineral profiles
5 min-Tr showed higher mineral density at both sur-

face layer and lesion body as compared with the Con-
trol and 30 s-Tr.

. MRETAHR
ﬁuf AT X, Kruskal-Wallis # %€ 72 5 (VI Steel-
Dwass DL EILEMEIC X b ERKES% & L THERMEL
7z (EZR version 1.35 software, HIGERIAEME & v
F gLy 5 —))

& R

EHOREW TMR &% Fig 11, ¥EHI 27070
7 7 A% Fig. 2 12”9, HitK%E1T - 72 DA D Base-
line lesion D TMR &L 6 RIC S #0707 7 AV
X, REPHEZCEIEIHEORBEEM TH 5 soft
lesion IZFELL L 72RBET & - 7. Control #D TMR 41z
PRPEHRIBOILARDBD b, 5731707 74V T
WEREERY 20 um 2> 5 200 um OFIFHCTRUKDNET L, 2
F IIIVEED 10 vol B RRE D RIEE & 8 vol B R E DYl
BRI PR S Nz, 30s-Tr#EeL Smin-Tr# DI 25
Va7 7y AVoETE, JiEERER 30 vol%, JE
BRI 15 vol%RRICE T 2 S NVEEN B> TV B D
XL, $ETIE, FEBIZH 45 vol%, JHEARER S Y 40
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Table 2 Lesion depth (LD)
Group LD (um)
715 (633-74.4) } }

Baseline lesion

Control 165.8 (124.5-182.0)
30s-Tr 155.7 (138.2-160.2) }
5 min-Tr 100.1 (80.8-113.0) }

The results are expressed as medians
and interquartile ranges.

Brackets represent significant differences
within the same column (p<0.05). n=12

vol% THEFF S T\wiz, £ 7z, Control #HiC E#E L 30 s—
Tr # 0 TMR B TIE R ZEHEE DA L 72 0, 5 min-Tr
o TMR R TR ARESEER & 5L 2R EOFE
DHER S iz, BREOWREFEE (um) 1, Control Bf
(165.8) & 30 s-Tr £ (155.7) & Baseline lesion # (71.5)
KB LERICRERMEZEZ T L (& DI p=0.0002)
73, Baseline lesion # & 5 min-Tr &t (100.1) & o
BEEEEIRD N> (p=0.160). F7-, 5min-
Tr #£1%, Control # & 30 s-Tr BlcHI L THEIC/NE
fliZz R L7 (p=0.005, 0001) (Table2). %I/ 38
Je& (vol% X um) D TIZ, Control B (47275) &
30s-Tr # (35925) & Baseline lesion # (2,020.0) 1t
BLTERICKEREZR L (&BH12 p=0.0002) 73,
5min-Tr # (21025) £ OMICHEERZRAD bhih o
7= (p=0939). %7z, 5 min-Tr &I Control & & O
30s-Tr BEICHEE L CHBEICNS iz R L (LB p=
0.0002), 30 s-Tr # % Control BRI LIE L THEIT/N X
efiz xR L7z (p=0009) (Table 3).

RHEEEEN S E B W TRERSEINT 5 2 L 1H
EHENTE LI, FHEERAL O BT RS iR & R
HcT 5 &b bETERBEBINICPE LT 5 2 L HEE
TdH 5. Nyvad 5 1 3MEEI AR OB LAl 2 R
LEEBERERICB VT, 7 v {LYEAHRER & H ol
A LbicNaFIAROBHZATEET2HA»S
FAERITIT T R TOEEAMDIREBIEICHI U7 LA L T
W3, Eie, SHIRESA F I 4 % 3R S ko2
BHA R4 0, T7 v LB HEER (1,100~
1,400 ppm F) 2 7 v k@l &e0# (250~900 ppm F)
PEHEAMHAT 2 EICE D, KAWOIEEERT > fh2s
BT 2 (L 20, IBEEEICRS), Ko TKABED
IEENAARE 5 Bho [ (reversals) 12, REZ2IRET 5
LR INTwD, COEHBERRICE->T, b
THAZEHRCTH 2 EEX L. Z20—T, HEEFC

7 BesE H3E

up

Table 3 Integrated mineral loss (IML)
Group IML (vol % X um)

Baseline lesion  2,020.0 (1,841.3-2,100.0) ]
Control 47275 (3.8950-53188) ] w w
30 s Tr 35925 (3,348.8-3.8825)

5 min-Tr 21025 (1,798.8-2,333.8) ]

The results are expressed as medians and
interquartile ranges.

Brackets represent significant differences
within the same column (p<<0.05). n=12

BOTHENEDLEEIREICH 3 EmER L, HENZ
VT T T REDTOAES TR E 25, F BN
WHEST T 2RSS LT, FERISENBIELE S
RIS & 75 2 ATREIEDS B 5. ABFFEClE, BRE A~ DA
DEG e V7 A TORFENEBEAM 2 158 DR
THGAL 2B U 7 RIS ERAG L, A — A — 187 O LEBARR
flZZ8H 3 5 Z Lic &k 2REIREBDZ L Z TMR ChFHil
L7z,

Nyvad & 23EBMEEREL & W L 7 R A#gako TMR &
Tk, HREFHOBAOPALZ L AEBEDOEED
B 5P SEOFFICE TS, HIERKE
TRERBICBIZI2INVEEOEZ D BRBD NG
TEEMEREICEM L 7R E AR E I HECE b D &
EZioNnl, Z0%B, AT VKT L THERKZ
1T 7= Control 7% 5 Nz A — A —F{E D 30 FALH
(30 s-Tr) TiZ, FEEEFHICHE L THBICKE RFHE
HEBLOI 27 IVEEREEZRL, WEOETHED S
N0 L, 5708 (5 min-Tr) TlX 3 *F )15
FEE & OVEEEE &b ICHERR L iR L CE R e
1372 <, BHRNETIHISIR SRS Nz, SEIFEHL
7oMSa—+bHys7mry o2y obicix, MSa—+F &
FIkEIC NaF % &6 3 % MS(methacrylate-co-p-styrene
sulfonic acid) RV~ —%Z 6 NIcy 2 BA VY 7 LAE X
nNTnsd, 79IWEEIIMS 2 — DN 1/3TH %23,
HIREICEA T 5 2 & T NaF 2588 & )G L T CaFyo2®
T EN, Z0HOMRBEICX D CaFk bR H 7
T4 Ty, ANV T LA F b PRI ED S
BWHLIALY I LA Ty, YVBBA A v HE ST,
InFuarTRyL FYOEEBb LI EEZ LR
3. SEIOWSTIE, BARREZ 2 —H —fED 30 HH»
510505 FICIER L7- 2 LTI E N 5 CaF,0E A
ML, 2007 vFn 7894 FOKEDEL
TEN BRI ER SN EEZ 5N, KR
139 I BI RN 2 8 S 7 & IC R B AN H S
HFISROSHER SN TE D ED . KRV = —7 5 CITHER
PHEOAN T T L ERIGL TR SN2y 2T H L
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Effect of Gel-type Desensitizer Containing Copolymer and Sodium Fluoride
on Active Root Caries-like Lesions iz Vitro

NAkANO Takafumi, KAwAMURA Kazuaki', SHiryA Toru?,
Y amMamoTo Tatsuo® and Mukal Yoshiharu?

Division of Dental Sociology, Graduate School of Dentistry, Kanagawa Dental University
Division of Oral Health, Kanagawa Dental University
Division of Restorative Dentistry, Kanagawa Dental University

3Division of Dental Sociology, Kanagawa Dental University

Abstract

Purpose: This study used transverse microradiography (TMR) to investigate changes in active root car-
ies-like lesions following the application of a gel-type desensitizer containing copolymer and sodium fluoride
with different application times.

Materials and Methods: Acid-resistant varnish was applied to the surface of 48 bovine root dentin samples,
except over 2X3 mm test areas. These samples were immersed in demineralization solution (1.5 mM CaCl,,
0.9 mM KH,PO,, 50 mM acetic acid, 0.2 ppmF, pH 5.0) at 37°C for 24 h to make baseline lesions. The samples
in the Control group were immersed in deionized water for 30 s, and those in the 30 s-Tr and 5 min-Tr
groups were treated with a MS Coat Hys Block Gel containing fluoride for 30 s and 5 min, respectively. Then,
the samples of these three groups were further immersed in the demineralization solution for 96 h at 37°C.
Thin sections from samples in all groups were analyzed by TMR for demineralization depth and mineral loss.
Statistical analysis was performed using the Kruskal-Wallis test and the Steel-Dwass multiple comparison
test at a significance level of 5%.

Results: The mineral profile of the 5 min-Tr group showed a remarkably higher mineral density compared
to the Control and 30 s-Tr groups, and particularly the surface layer vol% of the 5 min-Tr group was about
45%. The lesion depth (um) of each group was 71.5 in the Baseline lesion group, 165.8 in the Control group,
155.7 in the 30 s-Tr group, and 100.1 in the 5 min-Tr group, and the depth of the 5 min-Tr group was signifi-
cantly shallower than that of the Control and 30 s-Tr groups. Mineral loss (vol% X um) was 2,020.0 in the
Baseline lesion group, 4,727.5 in the Control group, 3,592.5 in the 30 s-Tr group, and 2,1025 in the 5 min-Tr
group, and mineral loss of the 5 min-Tr group was significantly smaller than that of the Control and 30 s-Tr
groups.

Conclusion: Five-minute treatment, which is longer than the manufacturer’s recommendation of 30 s, by
MS Coat Hys Block Gel effectively stopped the progression of active root caries-like lesions.

Key words: root caries, dentin hypersensitivity, fluoride, TMR
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