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Effect of polymer adhesive film supplemented 5% NaF

on enamel remineralization
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ABSTRACT

Effect of polymer adhesive film supplemented 5% NaF
on enamel remineralization

Myeong-kwan Jih , D.D.S.

Advisor : Prof. Sang-Ho Lee D.D.S., M.S.D. Ph. D
Department of Dentistry

Graduate School of Chosun University

This study was designed to evaluate the effectiveness of NaF-PVA film
influencing enamel remineralization by analysing enamel surface
microhardness(SMH) and variation of AF of QLF.

The 60 specimens were divided into four groups at random with average
KHN of microhardness ranging from 50 to 100 and with AF of QLF
ranging from -15 to -25 : group 1 (control group), group 2 (NaF-PVA),
group 3 (FluoroDose® varnish), group 4 (CPP-ACEP, Tooth mousse
plusTM) -These divided specimens were treated with materials and then
immersed in artificial saliva.

Since then, we obtained following results of Recovery percentage of
Surface microhardeness (%SML) and Recovery percentage of AF(%).
After the treatment, the recovery percentage of Surface microhardeness
(%SML) values and recovery percentage of AF(%) of the enamel
specimens of NaF-PVA tape and F-varnish group were significantly
higher than that of CPP-ACFP group, and there was no significant
difference between group 2(NaF-PVA) and group3(F-varnish).

NaF-PVA tape is effective in activation of enamel Remineralization. The

activation potential of enamel remineralization of NaF-PVA tape is

_iV_



comparable with that of F- varnish and greater than that of CPP-ACFP.
With the significant advantages of excellent physical properties, ease of
application, and improved safety, NaF-PVA tape can be used not only for

professional treatment, but also in a home-use delivery system.
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Atk mEAR AAe syl Polyvinyl alcohol(PVA)E A28, Hz A2 Az

ojft

A dRbel]l AA AREEHA = AR ole EodM= el ARt
¥+ stol=Z A (hydrogel),F&E Y A2l vlo] @ Al A (biosensor), HFe] 2 2] < H
(bioreactor) 59 Alzxo] &gx 1 9lch?

Kim 572 PVA Bldo] B4E H7He FHEANaF-PVA)S ALgste] o}
g5l F3E wad 27 NaF-PVA B9 CPP-ACFPRU $-4an 22
HlyAlsl AEwe 23 WA E3E Batn Busgon Lee TV
NaF-PVA H| 9] o} A Z}#Hl A2 A=A e E55 Algst 43 & Eahnky
Al A Aol HE) 45, 85 Fol ¥ &¥rt Frhal H skl h

Add Agst asts 437 A% PHER FUvALESH, SEM o] A
Al a3 glom FH o= v 54l QLF(Quantitative light-induced fluorescence)
7} ol2 FAsed AbgH L ol

QLF= Aob¢-4 TS EAstaal st =9 oa] o245 =7Ad =7

(too)ZE A ML= ATH?. QLFE 405nme] 348 7Fx 3 Q= F29 7hA1 34

filo

o] &35t =olt}, o] WS X|olo] FALSHH AT Xofe] 7 o] AJol-wHE
2 Z Al (Dentino—enamel junction)7}* 33+ % WRALEWHA =

WASHA "ok ey €3] 599 AL WA F9ox] Yol Atd WA 3 o]
|

adEel AA BQY. QLF= o227 g%l &4dd Axs AFANAX A4
A FAZ AAE 5 Ut
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1. 9+ A=
1) A4
AR Aol AX F AopgAo] gla, AAdE HEd xS e Aoks i

o7 AHS AFegrh 29 HAAE AHP= 2w m x 5 mm x 5 mm?]

=

=)
i)
B
L)
(it
o
S
1
ifuch
N
oft
o
£
i
SQrL
2 O

2w Ag @ C % 100709 Aol A

oo

%
g om wlE® AHE silicon carbamide paperE o] -&3Fo] 400, 800, 2400 L
23 4000 grit7hA] Ao 2 Autetnt. Ark $ AlE WA 1/290 25 mm

x 5 mmol nail varnishE %= ¥3}% o}

2) NaF-PVA H ¢

woAqel AREZE 5% NaF g &8 HF Z5(NaF-PVA)2 7] A A<
Polyvinyl alcohol(PVA)¢} polyacrylic acidE ZH0 &3iA171 & 7FAAEA
polyethylene glycols #7}star, o17]d] 095 go NaFS #H7}ste] 226%9 EA4=
Ffret=s AAsil o FA= 20 pmelvH(Fig 1,2).

NaF-PVA°l AjF3st =S Hla, Hr7kstr] fl&) AldE = Casein
phosphopeptide—amorphous calcium fluoride phosphate (CPP-ACFP, GC Tooth
mousse plus™, Recaldent, GC Corp., Japan)9} EZulUAlel Fluorodose”™ (5%

NaF, Centrix Inc., USA)E o] &3t}



Fig. 1. NaF-PVA tape (Trial product).

( PVA 10g + PAA 5g + DW 85g |
G Stirring for 2 hrs at 85°C

( PEG 30 ]
Q Stirring for 2 hrs at 85°C

( NaF 0.95g ]
G Stirring for 2 hrs at 85°C

[ Pour onto glass plate ~
v

( Dry at 60°C for 24 hrs

Fig. 2. The manufacturing process of NaF-PVA tape.

AR AAES ojde] ZAYe Fuste] &3 &9 [22mM Ca(NO3)2, 2.2mM

KHxPO4, 50mM acetic acid, pH 4.5]°] 37 C& 48417+ &<t T3t}



Al o] A A]

233 A|FES QLE-D (QLF-D biluminator ™ Inspektor Research systems
BV, Amsterdam, The Netherlands)E ©|-&3to] &3 HA=E A4 @3} Hlu s}
FAACE YUeW Q-ray #HAF #)e FAsH, A FWvAl 78 =(SMH,
surface  microhardness)E  XWVAH=4(100g, 5s, HMV 2; Shimadzu
Corporation, Tokyo, Japan)E ©|-&3}od KHN(Knoop Hardness Number)2] 3k
S SASAT Al U AAEEE P KHN 50-1009] ®91E 283 QLFS] A
F gkol -25~-15 ®I9IE 2zt 60719 AlHE AdEeditt. o] AHEs FA9=E
15704 470 o= e ekt Ba AAE Agst 23E Hlastr] @l
ZF A E s 22 EAAAE] AFEE AT

(1) iz Aol i AAE HEeA F2 HHE ATEHN(SFT +
1.5mM Ca(NOs3)2:4HO + 0.9mM NaH:PO42H.O + 150mM KCI + 0.1mM Tris

buffer + 0.03 ppm F, pH 7.0, 37C)oll 79 &< XA ZH o 64F vhr}h w A&t

(3) F-varnishi* : 7} AlHo] £ YA (Fluorodos® Centrix Inc., USA)E &3

HoFEel AE oAZeAlolHE ol&ste] 4E3 AHEskddrh o Al

¢ )
it
o

NaF-PVA H ¢ w3 e Wyios Az salrt.

(4) CPP-ACFPi* : m|A& S A48 CPP-ACFP (GC Tooth mousse plus™™,
Recaldent, GC Corp., Japan) Z® & 23]5H-¢lo] A&t o] Ad5& et
Aol XA H T A TAL] AR ROl whet afFol oA 124 3km}

o2 Hgstgon QFete 6Ateh wAske] 7%k 1Ak

o
N
N
rlo
=
i
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Azele] 9N AW MALES FAUALEAS ol &5t A of
59 PR THAT. BUVAGEE 9% 447 S5

of ¥ ted ge EUVAZE FARS o83l 2B &(Recovery
percentage of surface microhardness)< A4 t.

%SMR = 1 OO( KHN(after remineralization) KHN(before remineralization) )/ KHN(before

remineralization)

4) QLF-D =Aoll o3& AHe 2343ts

QLFE o]&sto] AN¥=9 AFgs Y3 AdA7E dHdA FSAsA
QLF-D 92 dx¥d 7} eHEOS-550D, Canon, Tokyo, Japan)® ME X3=
1/45%, =7 32 18]x ISO 160022 MdA4stel &gt AFH s A%
AZEYO]RZ C3 vl1.18 (Inspektor Research System BV)S 24 Zg2agjowg
QA2 v1.18 (Inspektor Research System BV)& A}&3Fth 2 42442 483}
A AAES] FEHE 99% o2 FH(repositioning)dle] <1-FEFM] Tt T
AF#2 T3ttt QLF-D=2 543 AF#te] A3s&ElHE)e e 4o
T8k Kl vt

Rar[Recovery Percentage of AF(%)] = [(AF  before remineralization — AF  after

[0)
remineralization)/ AF before remineralization] X 100/0

5 EAEA

g3lol AB3 ARS 4355 =93 AF (Wilcoxon matched—pairs signed ranks
test)S ARgSto] EAlG YT €3] & BARY W w2 o 7F gy Y Eias

2ol oA 2olZ wlwety] e ZFAZ-gel~ A A (Kruskal-Wallis test)S
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EY U A4 Mann Whitney U-test)S A] 33}



A7 A%

1. 1| A7 =(Surface microhardness)
BAaAAE ALt AfFs; g+

_?_
o ABeE(GSMRIE ZH5HArh A& (©%SMR)IS NaF-PVATol /b3 %%

]

gsta o & o] &3

>,
)
Lo
=3
)
=
o
i
NI\
Olr

©w F-varnishit, CPP-ACFP+*, & o|dth. BE FoA ExAA4S 44
o5 FHUAZGLES] Fitgre] Atel= o8k tHp<0.05, table 1). 2 13kl A
Z+2 NaF-PVA+ 3 F- varnishwBtl f8tA AV A AE = AFstgo] ¢
vkoril, NaF-PVA # F-varnishv"9 A% 3}&2 CPP-ACFPwR.th fol8hA =%
H(p<0.05). wWxz+¥ CPP-ACFPTZE= oAl Fols HolXe FEdx

NaF-PVA+ ¥ F-varnishat 7t = 9|8k xfFo]= Hol#] & hth(p>0.05, table 2).

Tablel. Recovery percentage of surface microhardness(26SMR) of each group

KHN
KHN  dgemineralization KHN after treatment 26SMR
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 15.27+2.22"
CPP-ACFP 77.39+28.12 86.79+31.61 12.15+0.83"

* Significant differences (p<0.05) at Wilcoxon signed ranks test.
%SMR = 1 OO( KHN(after remineralization) KHN(after demineralization) )/ KHN(after

demineralization)



Table2. Comparison of the % SMR among groups after treatment

control NakF-PVA F-varnish
CPP-ACFP
trol
contro - S S N
NaF-PVA
- - N S
F-varnish
- - - S
CPP-ACFP - - - -

* Significant difference(p<0.05) at Mann-Whitney U-tests.
S: Significant difference between groups.
N: Non-Significant difference between groups.

2. QLFe] AF#t

2AAE AEste] AFs & QLFO AF#e] thAl SH = o #hs o
&3tol QLFS AEst&Rap)el Tstel xlvh. QLFS A3 3h&(Rar) 3 EHPA]
HAEZAA 9 ntz7A 2 NaF-PVA-©] 7} =¢kom F-varnishi, CPP-ACFP
T oAtk 23] Fo EAAAE AEF T 4 aFE AW AF @2 EE
A F93 2o]lE HYH(p<0.05, table 3). xS ttE 5 (NaF-PVA
o, F- varnish* 718]31 CPP-ACFP)Rth fF8iAl AlFst&o] o Sokthp
<0.05). CPP-ACFP+*2 NaF-PVAw ¥ F-varnishvoll H]3] F9&tA w2 #)33}
£S5 BIHp<0.05). NaF-PVAT& F- varnishv ol Hla] =& 43385 BA9A

W B o7 Fo5FAE & tHp>0.05, table 4).
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Table3. Recovery percentage of AF(%) of each group

QLF
QLF  demineralization QLF after treatment R
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"

* Significant differences (p<0.05) at Wilcoxon signed ranks test.
Raur - Recovery Percentage of AF(%) = [(AF ater demineralization — AF  after

remineralization)/ AF after demineralization] X 100%

Tabled. Comparison of the recovery percentage of AF(%) among groups after
treatment

control NaF-PVA F-varnish
CPP-ACFP
control
- S S S
NaF-PVA
a - - N S
F- ish
varnis B ~ ~ S
CPP-ACFP - - - -

* Significant difference(p<0.05) at Mann-Whitney U-tests.
S: Significant difference between groups.
N: Non-Significant difference between groups.
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NaF-PVAZ 5°] thz¥ CPP-ACFPS} wlulste] oA =2 AFstans

AH(p<0.05). Kim 5'%o] A8jd NaF-PVA ZE2< o] &3 Haado g3l 3

HU

ol AHS

F APAH =EE o9 HRF ANE HusATh 29 HA i
o] g3 o] oM NaF-PVA ZFS tjzad CPP-ACFPol wal| frojsiil &
32 gl vES Byow o BaulAQl FluoroDose®st A% whalslt.

B AT 2g Aol A CPP-ACFPE tiZF o]99] th& F F(NaF-PVA 2
§, F-varnish @)% @A EWv 4w A43hg 12 QLFY AF &%
ol fostA WA vebgTh ol 23 2 ARE gofol] e o] 23 ¢l o] o]

FgEo] glormw olg Qlgk CPP-ACFPY Z4 <l o]&9 Twadrt F745A

o
oft
o,
=2
rir
t
oo
filo
N
DY
&

%S 4 g9low CPP-ACFP7F E249 E3}el3|A

CPP-ACFP ©=o0 2% old a#st Yegur ¢S +% = Reynold 529

FHn M Ee QLF #9S o83k ol Agox Ao Aol txd
Abolol A yErdth EAn A AR B3I HE giFxato] o
ol wk g2 77 CPP-ACFPiol Al §9AQl #olE rolx ZUthHp>0.05). 3t

O
~a
i
>
@
e~

AWk QLF9 AF#e] A43t&2S CPP-ACFPiteo]l tixwrth oA =k
(p<0.05). °]&= QLF Alz=dleo] RWnAAE SHwc o vAs AqFsss 1344
st7] wZolebar AzhEn

NaF-PVAZ &2 F-varnishel B3] 2& F-9lo A&stAS o oF 3B%wWHe] &
29SS X3 x= B35t NaF-PVAT ¥ F-varnish +e] A4 3}

o
=
ol 7k MARA Y. NaF-PVA BFo] o|as] 2 $iel FHFOZE 1



WoATE Al W WgAe AREE FUrAFES QLFE o] §3ke] 3ol

¢

st AP 2y AelA FEE Adgon dF @A AU ¢4 AAe =
E oA w2k Zolzk Aglth Bau A (FluoroDose™) = 3~6719 =TS

AAsta 9l o}, CPP-ACFP(Tooth mousse plus' /)] A$-= ujd 23] =¥ 7}

i

FALGTIN, o] AN A AzA] ANNTES A7l wHsAT ek =
gl U@ Aolh WA el giYlTh Ed B ATE 2uzke] w3 e
3 797ke] A eleks w1k APAA ol

F3} 2PN Lee 57 AAl AL 457 F A, AR T3t A5EATGn

o

astg ot AA AE 25 I 3 AHE A Hol= AY Avw: g o
Al B oAFoAe AFATNE oy o] HE wiEo] F~

o Aolg Helq g & vk AL meser & Folh.

)
Ay
o
>,
S
2
2
)
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V. 328

ol Ay FUVAEES QLFE ©]&3ste] NaF-PVA ZF9 AFsads v
& EaAAES vlustr] A3 Aol 4 HAE o] &sto] vEEo(X AIHE0
NE &3] § do& =3, NaF-PVA ¢, F-vamish w, CPP-ACFP i ©] & 7|

2 UFo] AAE A&t ke A3 v 22 AES duth

EHu A E =9 QLFY AFe] AF3t&2 NaF-PVAT, F-varnishw, CPP-ACFP
< ool A AA AL F AFsteo]l FeeA Srbsk v
e}

F-varnishv"oll Hlal FostA v AF3s&S

2l

o, AT ol ATk

A AA

o
|\
ol

%17 CPP-ACFP#< NaF-PVAT#
1 THp<0.05). 18} 23

B

(p<0.05).

]

1Y
CPP-ACFP+* Z12]al NaF-PVA#3 F-vamisht* 7Holls #§93 Ao]E Ho]X
% H(p>0.05). QLF AF9] A#3&S xS NaF-PVA +#, F-varnish
CPP-ACFPtoll ®l&] f28tA wekal NaF-PVA<, F-varnishi*2 CPP-ACFP
woll BlE] o]t A = UTH(p<0.05). 18]al NaF-PVA 3 F-varnish 2 2]

gk Apol & HolA & UTHp>0.05).
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