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Amount of fluoride 1on released from the fluoride
varnishes and their remineralization effect on the initial
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ABSTRACT

Amount of fluoride 1on released from the fluoride
varnishes and their remineralization effect

on the initial caries lesion

Ka-young, Lee D.D.S.
Advisor : Prof. Sang-ho Lee D.D.S., M.S.D. Ph. D.
Department of Dentistry,

Graduate School of Chosun University

Even though many studies on fluoride varnishes have been conducted,
the comparisons and evaluations among various fluoride varnishes of the
market are still insufficient. Thus, this study compared and evaluated the
effect of fluoride varnish products of the market.

Study subjects were the following 6 products: FluoroDose®, Enamelast™™

™ white varnish, CavityShieldTM, \% VarnishTM, MI varnish™.

, Clinpro
We measured the amount of fluoride ion release eight times during the
168 hours of total experiment time to see the variations by the lapse of
the time period using bovine teeth, and the remineralization rate with
Quantitiative Light-induced Fluorescence.

V varnish™ group and MI varnish™ group showed high remineralization

™ group was the

rates with statistically significance while CavityShield
lowest rate of remineralization. (p <0.05).

Scanning electron microscope was used to compare remineralization effect

_iV_



of wvarnishes. Demineralized enamel was observed as the number of
enamel crystal was very small, enamel rods and crystals were highly
protruding. Remineralized groups with fluoride varnishes show the
decreasing tendency of the surface roughness compared to the

demineralized enamel.
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Cochrane 59 ThAl7h B2 vhis]e] 2 Baole WEFS vw 243
G T ATNAE APA R Bk w9 Bhole fF wue] #F mm
AAAT ol ATES B Baole FIUFWS ZARATT. AA el

A AR EE B4 vY A Y E5S HUksH] flEsiA e BAole
3t g9 E sAlo HrE 9ok Qed, AFst aveE 24
TCP (Tricalcium phosphate), CPP-ACP (Casein Phosphopeptide- Amorphous
Calcium Phosphate) ¢ &37HA] F24 o2 H7lE 5 A7] wEolth

Ao Argeld Aol gael A A wHowt @A, A
AduA, FRulAAAY, BUnA4ES 5 ASRAT S Ty W

Avld, AAdvd e 3P Wbk oy FUrAdEE Agsn F2E
BERs] AAA AvtE S @m wAAr HEE Mo FIgo| Wol

.

QLF(Quantitative light-induced fluorescence)= &2 AFst a5 n3H5H
o2 Rt 4 Sle=vl 406nm e FEA JRARAE Aof FEHel FAbshaL
Aol FFALE ol &a” ¥ N BHARY 27 H}9 AT o]
A A ol A 2 33%01 a2dE AES ATIHNA 27| Aok AR e oy A9
239l AFs} J=E Fg AU

o]Fe o] AFEPel A FQ A Ba v BHE vwsy] 9
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A5, dEd 54, 28 gAZH&Ee] Ar 2o 43 dide FE5 o
Hi AAA A3 A9 goe] BulR Qe Eao A3 T 7AW A
At of +4e LAt F Aom Az

ojspto]l LA Wiyl Wi ojejAdyvE APH ea YhFol= = e Al
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Aol wekA R7FES 27 B4 vl Addel g FR7E o H3
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o] AFo A}&3 B vy4E A ZUdA ARH 3z 9= e e 67
A AFS YL E st (Table 1).
Table 1. Fluoride varnish products used in this study
. . Fluoride
Products Manufacturer Major compositions .
concentration
FluoroDose (FD) Centrix, USA 5% NaF, Rosin, xylitol 22,600 ppm
Enamelast (EL) Ultradent, USA 5% NaF, Synthetic resin 22,600 ppm
Clinpro White
. 3M ESPE, USA 5% NaF, fTCP 22,600 ppm
varnish (CP)
CavityShield (CS) 3M ESPE, USA 5% NaF, Rosin, Xylitol 22,600 ppm
V varnish (VV) Vericom, Korea 5% NaF, TCP, Rosin, Xylitol 22,600 ppm
MI varnish (MI) GC, Japan 5% NaF, CPP-ACP 22,600 ppm

A5 ol&ste] Exssith wyHE Zx AlES 20
15 mM Ca(Nog)24H,O + 0.9 mM NaH:PO,2H,O + 150 mM KCL + 0.1 mM Tris
buffer + 0.03 ppm F, pH 7.0, 37C)ell AAAIZ1 F 37C =71l B33

Aeerdol Fele a0l Fhe 147, 2413, 43, 8417), 244

o -

2k, T2A]
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2 98 goo] 3TCE 7247 o mudtel 7] $4L Fusgon 93 §

o 2447k vt} A &%)

3|8 AAES QLF-D (QLF-D biluminator ™, Inspektor Research system
BV, Amsterdam, The Netherlands)ES ©]&3}o] &3] Ax=9 QLF9 AF #S =
Aotk Al AF Fro] x7] Ao FS oulst=, -25 7 -156 MAE e
2NE AdEgt & o] AEES TR 12704 6719 Lo R HjiE AT

X
72 Awe gEE PRl B miE 48 o EAclHE ol mx &
ot 37C @e7)el wRaAT 647
AAL AF e wAste] 37T Gl
PSRt ARE AF Bo] 17U Bt AR AF Bl 623F vhrh
o}

©® QLF-DE °|-&% o3 AH AFsts =
QLF-DE o] &ste] A5 AF #& 93 A7 oA FHs5
QLF-D <972 dA¥ 7h el (EO0S-550D, Canon, Tokyo, Japan)Z AE 3=
1/45%, Z /W3t 3.2 1813 ISO 160002 A5l 939, AFH A& AA
AZEYolE C3 v1.18 (Inspektor Research System BV)S 224 Zzgsjo=
QA v1.18 (Inspektor Research System BV)S AFg3tgth QLF-DE =43 AF
el AFEEEHE)S e g2 o= kst

o

RAF [Recovery Percentage of AF (%)] = [(AF before remineralization - AF

after remineralization) / AF before remineral ization] x 100%

CO,, Japan)—% olgattt. AlHES A HAACIHE o]&sdte] F&3] HEAA
=

= 801t AlS
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Fig. 1. Changes of cumulative fluoride concentration release(ppm)
from the various fluoride varnishes according to the test time.

FD : FluoroDose®, EL EnamelastTM, CP : Clinpro White VarnishTM, CS

_7_



) . L TM
: MI varnish

CavityShieldTM VvV : V VarnishTM, MI

B
Jo

oF

pa—

0

A

i

il

14 d53 =AARP < 0.05) A

9]

=ol Hl

14 ekokth(Fig. 2). 18}

S

2o Ao Wol 7ha

Jo

SH)

5o

=2 O
|

Fich EL 1

S

—=—FD
—e—EL
—A—CP
~v-CS
-
——M

80 120 160

//
T 7/ T T T T
25

20
Time (hour)

T
10

2.5+

I I £ I |
o © o ©
N ~ ~ o

(wdd) eseajas apLion|} 8y} JO UBS|\

=
o

Fig. 2. Amount of fluoride ions released from the varnishes during each test

period.



2. =24 vy el A-gst 2

o)

D) 22 g ¥ A% 438 w3 vw
RE B w4 agdA ws® Awe 22 wud =¥ o A#5ERA

F)2 A4z 723 Zo]l& yetilltk(p < 0.05, Table 2).

2) ®a w4 TFE AR x3 Ha
VV g3 ML §e o agEd vaA AR felstl e A%
£& WolFYen CS 1Fe EAGeR 1F R ABHEE wAFAT( <

0.05, Table 3).

Table 2. Recovery percentage (RATF) of each group

Demineralization (AF) After treatment (AF) RAF (%)
wW -18.31+2.79 -8.70+2.91 47.44+20.50°
MI -19.41+3.13 -9.84+3.06 52.95+12.64"
EL -20.34+3.60 -12.34+1.98 37.79+13.22°
FD -23.56+2.00 -16.35+3.42 30.75+13.11°
CP -21.38+2.99 -15.73+3.09 26.38+11.45
CS -20.56+2.23 -17.98+1.98 12.29+6.49"

Wilcoxon signed ranks test

* 1 p < 0.05

RAF : recovery percentage (%)

FD : FluoroDose®, EL : Enamelast™, CP : Clinpro White varnish'™, CS :
CavityShieldTM VvV : V VarnishTM, MI : MI varnish™



Table 3. Comparison of the recovery percentage (RAF) between group.

CsS CP FD MI \A% EL
cs - S S S S S
CP - - N S S N
FD - - - S S N
MI - - - - N S
\A% - - - - S
EL - - - - -

Mann-Whitney U-tests
S : Significant difference (p < 0.05) between group.

N : Non-Significant difference between group.

3 FAAAAN A S o] &3 MFd 29 72

Flg. 32 €349 Hygds 717 g B2 vyHA S HEsto Adstd 17559
A QI SEM ojmx|olt}t, &3]d WHegdS F3d Z(perikymata) & wel YA
T (enamel prism)®] EeF7} Ed JEiE I E S Holn o] o= R A

= =
& (focal hole) &o] &4 o= AFHJH(Fig. 3-A). &4 HHYFE A &35t A
F3tE AwES 23d WHEdEdd vlete] W A-VI A4S Fde HBel AA
o] 3|&o] A3l o] Fojxl e Hola UtH(Fig. 3 B-G).

Enamelast™ (B), Clinpro White varnish™ (C), CavityShield™ (D) 71&< A%
st W\ E¥ol W AlE(micropore) ¥t HAl o] #EEAOH tE E4 6f
U4 agel wiske] W@d ®del o EASER Vo ovamish'M (E), MI
carnish™ (F) 2§e Hhzo® o] wjmme]$(smooth) WS Kol ot (Fig
3-B,CDEF).
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0.2mm x10.0k SE(M)

Fig. 3. The SEM images of the enamel surfaces in each group (X 10,000).

(A) Demineralization surface presents partial dissolution of enamel prism and
shows increasing amount of craters. Interrod and intercrystal spaces of enamel
are prominent; Enamelast'™ (B), Clinpro White carnish™ (C), CavityShield™
(D) and FluoroDose®, (E), MI varnish™ (F) groups show more smooth surfaces
than other groups (G) groups show some focal holes and micropores; V

. ™
varnish .

3. Bhole ey Hidd AdstEAe daaA

® 183 Clinpro White varnish™ &S A 93 mE 22wl
IwE9 168X 2744 FAE Eaole Fy P oA dFE HZE Adsts
o &AMk dAsIAT FAE Eaold Y HEd ARFse AadA 4
ol Al g = AHATF0.89)EF R A w=& GO FHAAUE des &

T AU (Table 4).

FluoroDose

(

ol
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Table 4. A comparison between the fluoride ion and remineralization.

Cumula(trl)\;)emflul%rédﬁoljrns) release R (AF%)
cs 2451048 12.29+6.49
FD 3.07+0.36 30.75+13.11
cP 3.32+0.58 26.38+11.45
EL 7.53+0.91 37.79+13.22
A% 9.68+0.28 47.44+20.50
MI 9.79+0.15 52.95+12.64

Spearman’s correlation analysis

Relation between cumulative fluoride ion and recovery percentage of RAF (n =
6, p <0.05).

FD : FluoroDose®, EL : Enamelast'™, CP : Clinpro White varnish™™, CS
CavityShieldTM VvV : V VarnishTM, MI : MI varnish™
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