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Fig
Fig

Fig

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

. 3. Fluoride sensitive electorode (Orion 9609, Thermo Scientific, USA)

and pH/ISE meter (Orion 4 star, Thermo Scientific, USA) used in

thiS Study. .......................................................................................................... 5

. 4. Comparison of fluoride concentration (ppm) in unstimulated human

mixed saliva after application of different topical fluorides.

(A) The graph of time versus the measuring value of the

concentration of fluoride. (B) The graph of time versus the

logarithm of the concentration of fluoride
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ABSTRACT

Evaluation of fluoride-releasing capacity from
polyvinyl alcohol polymer tape supplemented

with NaF in oral cavity

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

The purpose of this study was to investigate the fluoride-releasing
capacity of polymer adhesive tape in oral cavity which made by spraying
NaF on PVA base. Experimental group were divided into 3 according to
applicative method: group 1(60seconds taste® APF gel), group 2
(FluoroDose® varnish) and group 3(NaF-PVA). Three type of topical
fluorides were applied to facial surfaces of 12 teeth. The unstimulated
whole saliva was collected at baseline, 1, 3, 6, 12, 24, and 48 hours after
application. The fluoride concentration in the salivary samples was
assessed with a fluoride—sensitive electrode.

Fluoride concentration unstimulated whole saliva of each group was
significantly higher than baseline value at 1 and 3 hours after applications
(p<0.05).

In case of group 3, fluoride concentration was significantly higher than
baseline value at 6 hours after application(p<0.05).

At 6 hours after application, the fluoride concentration of group 3 was

significantly higher than that of group 1 and group 2(p<0.05). But there
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was no statistically significant difference between the fluoride

concentration of group 1 and that of group 2(p>0.05).
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(PVA, polyvinyl alcohol)°] of=2] AlolgEel H7HE = 7IAAZ L&A vk o
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Ao ALede 29 HiA=A B EHlEo]l 297 01 me olsk]l A= AT o

ol A Al el sttt

2. A9 AR
2 AFo A& BE4E dis A HF H A (NaF-PVA)2(Fig. 1), 7] A A

el PVA® PAA(polyacrylic acid)s SFFo S3A0 F  7t&AR
8]

PEG(polyethylene glycol)S #7Fstar, oJ7]e 0.95 g9 NaF& 3 7Fstsdth(Fig. 2).
a2lal NaF-PVAY &4 #dE $9& v, Hrrsri9s] Ald=Ea &
60seconds taste® APF gel(60seconds taste Pascal company Inc, USA)¥} &4-w}

4¢ Fluorodose™ varnish(5% NaF, Centrix Inc, USA)S txroz HAAs4
g B4 v FAS fgte E4ol2H=(0rion 9609, Thermo Scientific, USA)

7} pH/ISE meter(Orion 4-star, Thermo Scientific, USA)S A}-&-3}5 tH(Fig. 3).



Fig. 1. NaF-PVA tape (Trial product), which is colorless and transparent.

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

PEG 3g |
Q Stirring for 2 hrs at 85°C

~ '

NaF 0.95g |

G Stirring for 2 hrs at 85°C
[ Pour onto glass plate ]
( Dry at 60°C for 24 hrs |

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



Fig. 3. Fluoride sensitive electorode (Orion 9609, Thermo Scientific, USA) and

pH/ISE meter (Orion 4 star, Thermo Scientific, USA) used in this study.
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1. A5+ A vjA=4 g FH]&(Table 1)

A

N
)

2
oft

o ZAF WA el Bulge Wit 0851 + 0378 nl/mine] %
o 1ol A 0.817 £ 0.321 m/min, 274 0.803 = 0.426 ml/min, 3ol 4 0.933
+ 0.

392 ml/minl. & Z} ++ 7t SAA 3= LA G p>0.05).

2. A7 A ¥ASAE gy i 27 E4% = (Table 1)
Ad A BAFA B W 27 BAFEE H3F 0057 £ 0032 ppmollen 14
ol A 0.049 + 0.010 ppm, 214 0.067 + 0.046 ppm, 34 0.056 + 0.029 ppm
o7 7 ot roll TAA FoAk= fIATHP>0.05).

Table 1. Salivary flow rate (m¢/min) and fluoride concentration (ppm) of

unstimulated human mixed saliva at pre—experimental stage (Baseline)

Salivary flow rate Fluoride concentration
Group .
(ml/min) (ppm)
Group 1 0.817 £ 0.321 0.049 + 0.010
Group 2 0.803 + 0.426 0.067 £ 0.046
Group 2 0.933 + 0.392 0.056 + 0.029
P value 0.595 0.342




3. BaAA AE F oEel ) AT BaBE W

l&‘

(Table 2, Fig. 4)

Bl
3 AZI7HA] Baseline =Rt FsHA =2 FE5E BHI oM (p<0.05) 3ol A&
EX % 6 AZHHA] Baseline 3= Rt fo8H 2 w55 EAH(p<0.05).
o

AlZE Bt mE BAwRe BE wolA, 1 AZHFE 6 ARE AR AR gHaset

O

i

AAFS BAsd, 132 14.692 ppmoll A 0.064 ppml &, 272 16.356 ppmol A

o

071 ppme 2, 372 16625 ppmol Al 0.780 ppmo =2 Hx Ao 28y Al

BN

EE

o}
>,
o

o] ZHE = 0.050 ~ 0.070 ppmo. 2 B3k =AH7ES Wt
gk Table 39 Fig. 4941 zF AIZFiE, Al oF Alo]o] EA4FLE Xfo]lE HIALS
B 4 EAAA =X 1 AIE $ 3716625 ppm)o] 7HE =2 EATEE
BHolil 2v°(16.356 ppm), 1:7-(14.692 ppm)e] <o EXE HYg =X 3

%= 3w (4.180 ppm)¢] 7FF =2 B U ExwEE Ra, 1 2

ppm), 17+(1.880 ppm) o2 ZAFHA oY EAAA A3} Al & 3F FoF 2o

= A (p>0.05). =X 6 A

o

Lo = 37(0.780 ppm)o] 7MY =& EATEE

B, 297(0.071 ppm), 157(0.064 ppm)e] o2 fFostA =2 EAEsEE HHA

BAAA BX ¥ 4 AQUEE 249 22FE Aol BAA fo4e @A

6 ARt A Al 15 3 S A

—

%
Aoz Fogt AolE HAIL(P<0.05), FAHSZ o= TIF AloloA ofumg A
o]Z HolE=x ol 7] 9 AFEHAA(Tukey test)S A1 33Ut (Table 3). =X

6 A A= 13 298 Afolo] ok Aol glloem (p>0.05), 1+ 3, 2

W 3 Abelol A fol @ Aol g 1A THp<0.05).
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Table 2. Fluoride concentration (ppm) of unstimulated human mixed saliva after

application of different topical fluorides

Time Group 1 Group 2 Group 3

1h 14692 + 12.528" 16.356 + 10.045" 16.625 + 12.010°
3h 1.880 = 1.685" 2.279 + 3.746" 4180 + 3.705
6h 0.064 + 0.031 0.071 = 0.060 0.780 = 0.783"
12h 0.061 + 0.022 0.070 = 0.030 0.050 + 0.075
24h 0.056 + 0.028 0.069 + 0.045 0.059 + 0.054
48h 0.057 + 0.036 0.054 + 0.038 0.052 + 0.026

" 1 Significantly different from baseline in each group(p<0.05).

Table 3. Comparison of fluoride concentration between group at 6 hours

Time Group Difference of means P value
6h Group 1 - Group 2 -0.007 0.999
Group 2 - Group 3 0.709 0.000"

Group 3 - Group 1 0.716 0.000"

* : Significantly different between groups(p<0.05).

_11_



\
10 \I".'l —+—APF gel
\ —&—¥Yarnish
—4— NaF-PvA

) . & -
Th 3h Gh 12h  24h  48h

BEN
\\\ —— APF gel
A N ) . . —=—Varnish

0 - s
Th Sh\%@\k\ 12h 24h 48h —* NaF-PvA

Y

Fig. 4. Comparison of fluoride concentration (ppm) in unstimulated human
mixed saliva according to measuring time and application methods.

(A) The graph of time versus the measuring value of the concentration of
fluoride. (B) The graph of time versus the logarithm of the concentration of

fluoride.
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3 Abelol Ehel U] Bawmel 2 FAgE BYOM, 1 oFRHE AW i

|

= Holurt 12 AIHEE 48 A A = 0,052 ~ 0.070 ppmO = Al o] EF H

o §o5A =o Eakxrz ngddu Rudtgon, Zero®EL 1.1% NaF gel
0 2EEE 2ASAEE 6 A F 2 5ER Eo}

© 20099 ®F EPe] AFoAl ke

I,
1o,
1o
o,

SCMC-T-5 &4 #23} 60seconds taste® APF gel, E24uUHES 7tz 8 &
TEE g A4 AYE AmRY, 4 oA =X T 7 AL

NA o EarFEE HYOon o] 60seconds taste® APF gel#i= &

U= ve sxddua Bausigoh B A e

=
2 1.880 ppm, 23

2AA EE Z BEAyeE 14
2 2279 ppm, 2813 379 A$ 4180 ppmo| At} 37N A I1F T M =2

FEE Hom o= Baseline sERY TATHOR FostA w2 sEU
b 379 AS X 3 6 A7Fe 5 0780 ppmoE o] 9 A] Baseline &
7} J8tA = FEATh  Ritwik 229& 5% NaFE 3&3)

_I(_Dr
v £5F9 EAuY4 <9l Premier Enamel ProVarnish(EP) Colgate

i

PreviDent(CP), Omni Vanish(OV), Omni VanishXT(OVXT)E Z+Z &AHH Xo}
of A&t AFEFNo FE F B4 WEHES 48 A7 ¢t FAHEATY 1 4

7 CP, EP, OVE =X % 4A7F oA Ho HEFS HYa 1 o]% 93 &



. 5
A W=

tlo
tlo

B AP F AUk L AFAME 5% NaFE ishs

® varnishe X F 3 A At =& B WIS Holtirt

FluoroDose
I o] FREHE B oA B2 B4 FEE BT

ol AgellA et %5 AIHFAAAFE et 25 AldA1¢] 12702 Ao}
o 4% 60seconds taste® APF gel 1 ml o= 123 mge EA2E %3
FluoroDose” varnish 0.3 ml SFelE 6.79 mgel 45 dhfata vk =3 5U3
oo L3 NaF-PVA 1 cm x 12 cm 37]¢ &4 HYA £d+= 1.18 mgo &
27 X3l gd ol Al AW F9 60seconds taste® APF  geldt

FluoroDose® varnish®] &4 dafo] Hla] AL <o m B15ta, BEhA4 =X

T e ) BAFEE 2459 W 6A17F Fo A 60seconds taste® APF geld}
FluoroDose® varnish®] E}ol U] Eaxxwol vla Al $93 2o]E Ho]Ft} o]

2 E3 NaF-PVAE 60seconds taste® APF gel?} FluoroDose® varnishel H]&)] -

W Rl AHAEE Fol Aa AWl o FAHY] wWEel F 9 A%

A Ao AYstdn. A4 A SHSE njA=Ad B BHE2 19
(0.817 £ 0.321 m¢/min), 27-(0.803 = 0.426 ml/min) 37-(0.933 + 0.392 m{/min) =+



o] $-dto] thE mEAS} F FEEz I &7 w$ BEYsid QA%
7] Ag stol=2A oFEAdd A A (Drug Delivery System, DDS), &<¢tAl, A A
A A (biosensor), A& A, BAYS7](bioreactor) 5 988§ A5z de &5
A B AL 239 AT AR BaE A nEA HF Hde
A stel AnAolal, BIg gho] glom Fwo] wijitsto] A= =40
itk g 7 Wl B A AWHES XA FeTt glo] Alsaagoe] kst
A 7 SV st NaF-PVAS] Hol-$-2% o st thate] in vitro &
T7b ol Fo Tt 29 AAE Abgste]l AFF FE NaF-PVASH FluoroDose”
varnish, CPP-APC Al#l& #& ¥ pH-cycling #t4=& A § FAPAAAR A 8t
A WHEd g et HEd @3l A= %S FAEAY. 1 A
NaF-PVA9 H&d &3] oz g7 CPP-ACP A AR} 531, FluoroDose®
varnish®] &3} FrAbstrbal Balskgl)

ool 7ty E A A 7B o7 PVAL F71Z el 3187 fAS A LA
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V. 328

o] d5+= PVA 7[A Al NaFg #AFste] Al#bek a2k H 2 =€ (NaF-PVA)
o] E4 e & Hrksty] fste] Al EAT. A FAY A Ul EAaAA
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2,3 AIZE 6 AIRY, 12 A7E 24 AIRE, 48 A7 B F ekl ) BasEg 94

fijd
o
A

o

Y Ehol2dSE ol &3t ks Ay b & AES 942
3 AR M 7 EF Baseline =Xt FolA =2 B U =

7o A =X § 6 At A% Baseline 3=XHU 281
ol

(p<0.05), l:fjﬂr 2" /\],0]9/] %9/]?:;1— ;—(]’O]L. HAMD]'(D>O 05).
ol el A¥E E3Fse] HW NaF-PVAE 60seconds taste® APF gel¥}

FluoroDose® varnishol Hl&l] @& E24%S daatAw, xd o] H2o] §7 5o

= U AFHeR 74 WM £48 Fedts e85 Bdva & 5 dn FF
NaF-PVA =4 HAO F79 =4 FFs 24sta 74 WA &ais= Azt
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