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Effect of Polymer Adhesive Film Supplemented 5% NaF on Enamel Remineralization
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——Abstract

QLF.

(p<0.05).

This study was designed to evaluate the effectiveness of 5% sodium fluoride-polyvinyl alcohol (NaF-PVA) tape
influencing enamel remineralization by analysing enamel surface microhardness (SMH) and variation of 4F of

After enamel demineralizing of specimen, these 60 specimens with average KHN of microhardness ranging
from 50 to 100 and with 4F of QLF ranging from -15 to -25 were divided into four groups :
group), group 2 (NaF-PVA), group 3 (fluoride varnish, FluoroDose® varnish), group 4 (Casein phosphopeptide-
amorphous calcium phosphate, Tooth mousse plus™). These specimens were treated with materials and then
immersed in artificial saliva. We measured remineralization rate each using surface microhardness (SMH) and
Quantitative light-induced fluorescence digital (QLF-D).

As a result, NaF-PVA tape is better than group 1, 4 and have comparable remineralization effect with group 3

Key words : Sodium fluoride-polyvinyl alcohol, Remineralization, Quantitative light-induced fluorescence
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AA9] 4l Polyvinyl
B8 Ax T A Ak
A AF7Ie 9=
A Al2gl, o] @ AN
59 Az FeE 1

alcohol (PVA)
A AL
7} =& sto] =24 (hydrogel), &E %
(biosensor), H}O] 22]9H (bioreactor
ATk,

Kim 5792 PVA Y| E4E
PVA)= AHgste] o} 3|94 a7E Blwgt A7, NaF-
PVA H Y& CPP-ACFPELU} 4351 E4 ]—14-&9} A&t
o g3] Wx] 33E vty Rausion Lee 572 NaF-
PVA H|L9] X|o} A AR HAA =X Q] Tso Alde A,
o E4u4] Al Hlal 45, 8F o B &3} Foa
B uatgich

W4 g3t a3E
=%, SEM %°] AlAlE]
(Quantitative light-induced fluorescence)”} ©]
o] AREE I A,

QLF& Aok¢-45& 1
=9 27130 =7 (tool) BA 7 QLF= 405 nm
o] & /A2 Lol
o] Y3 x|olel] ZAFetH A7 g X|ofe] 75 o] Aoy
737 (Dentino-enamel junction)7tA] F2}gt 5 WhALE] A
LAlo] A Fo] wAEH Hoh 2y 23] F9e] A%
WA F9fo| A Yol Abgte A gago] AdEo] A Bl
QLFE |3/l @@e] 249 F=E HAFSNAA FAH

~
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W% 52 He g3

vﬂﬂcﬂ Bao| WEo] 7|7t
F5 2 EAAC] R FEAol
xu AP0 NaF-PVA €99 24
W2 g YSEHAAT FEetE ¥ 22 At gesit
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Fig. 1. 5% sodium fluoride-polyvinyl alcohol tape.

400, 800, 2400 zz8]x 4000 grit7HA] AR .2 Avlsts]
o} dAnp & AJH g 1/29 2.5 mm X 5 mmol| nail
varnishs =¥3}5ich.

2) NaF-PVA H|¥

B Aol AMEg 5% NaF 3+ A 32 25 (NaF-
PVA)< 7]A A2 Polyvinyl alcohol (PVA)<} polyacrylic
acid® 7ol £3lA17] & 71441 24 polyethylene glycol
“47}'5}3_’ o719 0.95 g9 NaFZ #71ste] 2.26%9] 24

m\m rulo

= AlFell o FAE 20 wno]tH(Fig. 1).
NaF—PVAsﬂ NG T8 v, Hrker] 93 AlEE

%= Casein phosphopeptide-amorphous calcium fluoride
phosphate (CPP-ACFP, GC Tooth mousse plus™
Recaldent, GC Corp., Japan)9} E484 Q1 FluoroDose®
(5% NaF, Centrix Inc., USA)E ©| &3ttt

AlE]

2.

2l ]
1) Al#e] 9
AZE AHES oA Td0E Faste] &3] &9 (2.2
mM Ca(NOs)2, 2.2 mM KHxPO., 50 mM acetic acid, pH
4.5)0) 37CE 48A13F Bt TATH

2) Al A=A

g31a Al HES QLF-D (QLF-D biluminator™
Inspektor Research systems BV, Amsterdam, The
Netherlands) & ©]&3t] €3] =& 3 X237} vlwsto
FAA o2 YePd Qray #K(4F @)= S3ota, A 9
A7 = (SMH, surface microhardness)S FH7| A7 =7
(100 g, 5 s, HMV 2: Shimadzu Corporation, Tokyo,

Japan) & °|€3F KHN (Knoop Hardness Number)<] 3
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dekE ST Aol RvAAEE B KHN
50~110°] WS 23 QLFS] 4F gho] -25~-15 W9 & 2t

= 6070¢] AlEe ddatsith o] AlHES FAE 15704 4
Me] oz Mg sjEatdct. B4 AAE AFsE ZHE 1]
wa] A3l 7 aFEE og 22 ERAAEC] AHSES
=3
(1) 2 Al oW AA = A -8gak4] B2 Fe= A&
g (ZFF + 1.5 mM Ca(NOs): - 4H.0 + 0.9 mM
NaH:PO: - 2H:0 + 150 mM KCl + 0.1 mM Tris

buffer + 0.03 ppm F, pH 7.0, 37C)ell 74 &<t ¢
2| A7 o 6A1ZME WA ST

(2) 5% NaF-PVA 2 &1 : AlHd 2.5 mm X 0.5 mm 2

71¢] NaF-PVA 252 $At9] AA| A8A13s a8t

o] 4% B FAAZT o] F AHES AFEA | H

TA. JFEAE 6A7me mA|ste] 7Y F1F 91X
lM\ﬂr.

(3) F-varnish* @ Z Al#He] &3]8 F&o &4 nly4

(FluoroDose® Centrix Inc., USA)E 7‘4% SECEIE
HE o] &ste] ghate] 770 A &sh= AlihE a1elste]
AR AAAAT o] F AUES NaF-PVA Bl L3
2o HhHo g X5ttt

(4) CPP-ACFP+ : w]A&$& ARS8t CPP-ACFP (GC
Tooth mousse plus™, Recaldent, GC Corp., Japan)
A S G379 A&t o] F AHES O]iﬁ]r"“

o AAAT. AzALS] AHgel net sHee] T
4 12470k e W oz A gsgon oeee
6A1Rkte) AlBled T 9IA A2
3) ERUIAZE 240 €% A8 AB5e
Qgehlel AN AR AARES ERTAPEAS
ol g3l 243 o 5e] BRGE FeGTh EAAAEE
FA% YA S
o% TheT e ERHOAAE 2R olgalel AAsg

(Recovery percentage of surface microhardness)< 45}
SATH.

%SMR = (KHN (after remineralization) - KHN (before
remineralization)) / KHN (before remineralization)] X

100%

4) QLF-D 37l &g A|H 9] A ﬂi}%

QLFE o] &3t AHES] 4FgE 5L A7t Aol
A EFA89T. QLF-D 942 "AE 74 2H(EOS-550D,
Canon, Tokyo, Japan)® ME A3 = 1/45%, 22713k 3.2
28] 7 [SO 16000.2 A ste] AdsiAry. AFE A= A%
AZEYOZ C3 v1.18 (Inspektor Research System BV)
S Y Zzaadoz QA2 v1.18 (Inspektor Research
_/,\_xﬂxﬂ 2 Agslga AHE

System BV)= AH&SFSATH 2t & s 28
99% #*2.2 F3H (repositioning)ste] A-FEFA ]

o gH=
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S 3o AFFE 7Y QLF-DE 233 AFHe] A%
& (3 5E) S 5o FA R Faisitt:

R4F(Recovery Percentage of 4F(%)) = [(4F before
remineralization - 4F after remineralization) / 4F be-
fore remineralization) X 100%

5) BAEA

23] o} A 33t A= %‘51"{“— 9177 (Wilcoxon matched-
pairs signed ranks test) & AF&3te] B39t &3 & &
LAY W B2 7} B ) BawEe] fo4 atolE

Hlwat7] flal 2F2~Z-ge] 2 4% (Kruskal-Wallis test)&

Algetgom AtF HAP o R W-EY U #H% (Mann
Whitney U-test) < A 883ttt

M. oA+ AH
1. EHO|MZE=(Surface microhardness)

FHUAMAEES
23590 A

=21 F-varnish

EoAAE A&te] At & F AHY
gatal o] & o]&ste] AFEE(%SMR)=
F3+&(%SMR)2 NaF-PVAT©] 7%

, CPP-ACFPw, & &cllvh. BRE ?Oﬂ*ﬂ EAAE
& o] FHnAAES] HEke Aol Fostthp <
0.05, Table 1). 7t ZF3rollA a2 NaF—PVA%ﬂ' -
varnishw Bt} frolatA ZHn A x| AFst&o] o @3k
1, NaF-PVAT# F-varnishT9 A%3+&2 CPP-ACFPT
B} fo8HA =3t p < 0.05). Zw% CPP-ACFP#3H=
oAl zo)lE Ho|RXe @E3kal NaF-PVAT¥ F-varnish
T ZF = ol ato]= KolA] F3ith(p > 0.05, Table 2).

F—U ol JlN'

2. QLF2| 4Fzk
EoAAE A&ate] ABstet & QLFS 4F#ke] A &
1223} o] #& o]g3dte] QLFY AFe&(RAF)E 7313

lﬂr. QLF2] A38-&(RAF) T3 T4 = SH A9} vpzt
72 NaF-PVATo] 7§ =te™ F-varnish, CPP-
ACFP &olqith. &3] $o} BAAAE 483 9 7 0§
H AlAY] AF g2 BE IFoA £33 Aols BATHp <
0.05, Table 3). &2 t}E TFE(NaF-PVAT, F-var-
nish 1231 CPP-ACFP#) Kt} folalA A383}80] t] v
AHp < 0.05). CPP-ACFP#& NaF-PVA## F-varnish
ol H3l fro]stA @ AFsES BAtH(p < 0.05). NaF-
PVAT2 F-varnishwdl H|8] & 333188 B9X T A

Aoz st Stthp > 0.05, Table 4).
. &% 9 1%
B Aged 18R BAEES PARYS, Bae tol



Table 1. Recovery percentage of surface microhardness (%SMR) of each
group

KHN
KHN demineralization ~ KHN after treatment %SMR
control 77.56+£29.76 84.91+32.98 9.79+1.30*
NaF-PVA 77.81+18.93 90.86+21.21 16.18+1.72*
F-varnish 78.00+21.95 90.64 +25.44 15.2742.22%
CPP-ACFP 77.39+28.12 86.791+31.61 12.154+0.83*

Wilcoxon signed ranks test (* : p <0.05)

%SMR = recovery percentage of surface microhardness, KHN = knoop
Hardness Number, NaF-PVA = sodium fluoride-polyvinyl alcohol, F-var-
nish = fluoride varnish, CPP-ACFP = Casein phosphopeptide-amorphous
calcium phosphate

Table 2. Comparison of the percentage of surface microhardness (%
SMR) among groups after treatment

control NaF-PVA  F-vamish ~ CPP-ACFP
control - S S S
NaF-PVA - - N S
F-varnish - - - S
CPP-ACFP - - - -

Mann-Whitney U-tests (* p <0.05)
S : Significant difference between groups
N : Non-Significant difference between groups
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Table 3. Recovery percentage of 4 F(%) of each group

QLF
QLF demineralization ~ QLF after treatment R(4F)
control -25.53+4.60 -22.67+4.56 11.58+9.16*
NaF-PVA -25.07+4.09 -14.88+3.32 40.35+9.67*
F-varnish -23.13+3.67 -14.45+3.63 37.54+10.59*
CPP-ACFP -24.93+4.45 -19.37+3.03 20.54+6.82*

Wilcoxon signed ranks test (* : p <0.05)
QLF = quantitative light-induced fluorescence, R(4F) :
centage of 4 F(%)

recovery per-

Table 4. Comparison of the recovery percentage of 4 F(%) among

groups after treatment

control NaF-PVA  F-varnish ~ CPP-ACFP
control - S S S
NaF-PVA - - N S
F-varnish - - - S
CPP-ACFP - - - -

Mann-Whitney U-tests (* p <0.05)
S : Significant difference between groups
N : Non-Significant difference between groups
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ztol= t272 CPP-ACFPT Abelol A Yebgt), Ewn|A|
7A&9] Al Fste-e v E o] o kAN g2y} CPP-
ACFPo A f2]2Ql Aol & Holx] g9kt (p > 0.05). 314
7k QLFSl 4Fgkel ABsh&e CPP-ACFPwe] tlzwrct
FostAl =3TH(p < 0.05). o= QLF Al2glo] MMM =
S E} ] nAS ARG skES AAs] Witel o AZE T

NaF-PVAZ &£ F-varnishol B]8] 22 9ol AF&31%
< o oF 35%%re] BAFS Y= ETSta NaF-PVA
T2} F-varnisht 2Fe] A Fsh&2 {93 2ol 7} B A &
SktH?. NaF-PVA Zgo] o]/ A2 B4 dfidoas
H| 528k E35 I3E F Qe ol fre o] AlAS A& Ea
WETY wolth?, 4o A&AQ] fl= Aok AFste]

9gS & NaF-PVA Z59] o33 5382 o] A4

7F W Ao A2 24 A vpiAZ AHS- 2 F
Ueg HofFrp ™,

B AT ARl e HEde] ARstE A=
QLFE ol&sto] gelstuxt AgA By oA 75
o2 A5 AL STt Al AAL =
o7} AU}, EAuY 4 (FluoroDose®) & 3~671¥ A=E
AR levt, CPP-ACFP (Tooth mousse plus™)<]
= Wi 23] X7} ATAR ot o] AR oA Al ZA}e]
AANAE A7 =g et EX S| gk A}
o7} WA utol] GIiTh. Te]a B Ao AlEe
AP E AldetA] Fnet &5 Boh o fAkg 73
HE7] 98 s ert Hojokst o9k 3 1F
T g Eofof g}, A v A&EA 9] HFe) o] Fo
o et ALl 7hs/do] o] A~ o] 2

o QYZEn g £ Age 2¢93He] 93 aga 743t

>N i

i ot R
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~
N, o ge o F>
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i

A} 713koleke B3k AP wRolgith. o]

7 B4 FUebl WE] ool Adeid uelglnh
BLEEE 59 AR UM Lee 57 AA A 4F
F 244, A% T ASAhn Laskglont A A
§ 27 F AAYE PP Holt 4% AWE AT wet
A B AoNe ARATE oH@ Aol PE B 712
294 7 AR Ao] 8 ol &L S vk 4E el
oF st & ¥ A7I%ke] ARE FIke] APl § Wed A

o] A7E TN AA L QLFE o] &3] NaF-PVA Z&
o AFslas 2 E2AAED vlwsy] 3 Agelr}
a0 AAE o] &sle] W Al 60/ E 3] ¥ o= gz
T, NaF-PVAT, F-varnisha®, CPP-ACFP o2& 47]¢]
To 2 pro] AAE ALt Hrkek A vy 2 AR
< At

FANAE =} QLFS 4F9] A#3h&2 NaF-PVAT, F-
varnish*, CPP-ACFPT, & o|lth. BE ollA] A

A AL 5 Aol FolatA SUtsTH(p < 0.05). EH
nMAAE &4 23 273 CPP-ACFPT2 NaF-PVAT
7} F-varnishwol B]3] fF<9sH @& AFa&S B (p <
0.05). z28iY i x273 CPP-ACFPw, 183l NaF-PVAYT
I} F-varnishi 3l F2J3 20| & Holx] sit}(p >
0.05). QLF 4Fe] ABe&e 2T NaF-PVAZ, F-
varnisha, CPP-ACFPTl v]3l] #2]3kA $9kal NaF-PVA
¢, F-varnishi& CPP-ACFPel H|&] f<]3HA &=3tHp
< 0.05). 28]al NaF-PVATZ F-varnishwe 23 Aol
& HolA] ekt (p > 0.05).
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o] =it Mol FAv|AAEe} QLFS 4F kel Wgls 435k 5% EJUEFS 73 nial H2 8d (NaF-
PVA)o] M#d o] Ajgslol nx|= J&s H7stazlstsir.

AR g3]g F UnAZ E7F F 50-100 KHNO WS 2hal QLES] 4F gho] -25904 -15 W9 & 2he= 60719
ARES 40502 ot @ 2F1(d2T), 152(NaF-PVA), 153(E484], FluoroDose® varnish), &
4(Casein phosphopeptide-amorphous calcium phosphate, Tooth mousse plus™). AlF S| Z} AAES A3l 9l
SEF (artificial saliva)oll H & EAVAZE EA <} A & 33 P87 & o] &35t Adsh&sS STt

O A BEAE 3 nEA H 3 H Y (NaF-PVA)S 2513 450 oy 2533 A4S A4t 235 Yepd

o} (p<0.05).
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