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ABSTRACT

Objectives . The purpose of this study was to examine the amount of daily fluoride intake among children
using fluoride—containing dentifrice in an effort to pave the way for the selection of criteria for the
development of safe dentifrice for different age groups to make a contribution to children's oral health,
Methods : This study was implemented over approximately six months from May to October 2008 by
recruiting subjects, asking their consent, conducting a survey, collecting samples and analyzing the collected
data, The subjects in this study were preschool residents in Seoul and Gyeonggi province, who were at the
western age of 2 to 5, The amount of fluoride withdrawn from their one—time toothbrushing was measured in
two different ways, One was by using HMDS—facilitated modified diffusion method and fluoride ion electrode,
and the other was by applying ion chromatography without the diffusion procedure,

Results . The fluoride intake accounted for 46,56+19 1 percent of the amount of fluoride used, and that
percentage was statistically significantly different according to age(p<0.01), The one—time fluoride intake from
dentifrice per weight(kg) was a mean of 0.009+0,006mg. As a result of multiplying this amount by daily
toothbrushing frequency, the daily fluoride intake from dentifrice per weight(kg) appeared to be 0,023+0,016mg
on average, There was a large difference among the children in that regard, since that ranged from a low of
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0.003mg to a high of 0,070mg. And age made a statistically significant difference to that(p<0,01).
Conclusions : The above—mentioned findings of the study showed that the children's daily fluoride intake
from dentifrice per weight was lower than the recommended daily fluoride intake from diets per weight for
young children aged 1 to 12(0.05-0,07mg). However, there was a great disparity among the children in that
aspect, and they are likely to take more fluoride from other things as well, Therefore it is required to
prepare separate criteria for preschool and school—aged children,

key words . fluoride included in dentifrice, fluoride intake, preschool children
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A AR Y ELTS 540l 2ATY oA rnE L 2.21. A3 AR x|2f2F =2X 9 25
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o] FAEAAFA | 7]ojstaat gt Aok 1715 FHlsto] ti4 ofdlo|ut B atol 7] 47]¢] A]
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Table 1. The general characteristics of the subjects (Unit: N, %)
Division N %
ot : 08
2 yrs 21 26.3
Age 3 yrs 19 23.8
4 yrs 20 25.0
5 yrs 20 25.0
Total 80 100.0




D
Hl
=
>
e
ne
e[
NI
B~
ook
30
ol
1
>
00
>
re
o
UE
i
rm
=)
MHI
B>
Iz

W, B G4US T o) Qo] Al FUF NS A
SHEE sgict, el Aoke Mg AR A& 7
G2 Sstol 1 Ao] GO A3 MG AoRFE A&
ek, ollolt A A4 s Rt BHEA} A%
A FES W F 500ml §4) Fekrg §7]0f A7t
of Wolul WE HAS 853 T, AGE A& o
Z9} o BE S A2 FOR WE gopy] gL
87]0] usldrt Bt Zehae §7)o] Lot AT &

oHol| ZR42 H7lste] 500m17} HEE 3|AEkgc) At
i Z|oFe] B4 A AR Hl2 e = ofdlo] Aokt
A7 ofglo] Z|oF, 2080 4491 k9 EadEE
AEAQIANIE E(sodium monofluorophosphate, ©]3}
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Table 2, Actual State of toothbrushing (Unit: N, %)
Division N %
) 1 time 1 1.3
Daily
toothbrushing 2 times 44 55.0
frequency 3 times 34 42.5
4 times 1 1.3
1 minute 37 46.3
Daily toothbrushing time 2 minutes 34 42.5
3 minutes 9 11.3
The subjects who determined the children 18 22.5
amount of guardian(parents & fosterer) 58 72.5
dentifrice both 4 5.0
children 24 30.0
The subjects who toothbrushing guardian(parents & fosterer) 44 55.0
both 12 15.0
Total 80 100.0
Table 3. Actual State of toothbrushing by age (Unit: N, %)
Division Children Guardian Both Total p
2 yrs 0(0.0) 21(100.0) 0(0.0) 21(100.0)
The subject who determined the amount 3 yrs 1(5.3) 18(94.7) 0(0.0) 19(100.0) 0000
of dentifrice 4 yrs 5(25.0) 12(60.0) 3(15.0) 20(100,0) ’
5 yrs 12(60.0) 7(35.0) 1(5.0) 20(100,0)
Total 18(22.5) 58(72.5) 4(5.0) 80(100.0)
2 yrs 0(0,0) 21(100,0) 0(0.0) 21(100,0)
3 yrs 1(5.3) 15(78.9) 3(15.8) 19(100.0)
Th j hi h hi !
e subject who toothbrushing 4 yrs 9(45.0) 6(30.0) 5(25.0) 20(100.0) 0,000
5 yrs 14(70.0) 2(10.0) 4(20.0) 20(100.0)
Total 24(30.0) 44(55.0) 12(15.0) 80(100.0)
1 p<0.01, by Fisher's exact test
o9 FRAZ Uiro] 4HEslaL, 4 Q&4 Al A A, AREHAE 0.05 4O E Tukey's ThgH| I
oFo 2 QIgt B8 Ikgd BAMHLE A3 Gl&A Al (multiple range tes) S AlaIgon], A %A A
Ao Q15 B lkeW BANAe] 7 ofglo]o] 9 ST Hoke] Bankr BaEI] AR Bl
U Sl&H 35 Fote] AREstt ol ofdolo] YUY at7] $Jato] mojo] AHHEA (Pearson's correlation
S&A Slps HoARRE de A 23S o &3kt coefficient analysis)& HAISFAH,
2.3. SAEAM
EAEAS SPSS ZEIIFH(SPSS 12.0)& ARE-SHITH 3 CI)_ __|I.7E=|Il_|-
Ao dubA Rl £ sl&d ARE oti7] ¢
aff Rlee} WiEe-S Abmoiglal, AGRTE SI&E Aol
- - - o =
BT RS RS o] x 2 test F Fishers 3.1, NEE EH
exact testE AAISIGITE ESH APHEE X AHE 4 Aol Sl&d A E A A, dd g&4 3l
Ea4F ] I3 o Qs A 9 A A REA, T 23]7} 55.0%% 7HE WAL, th 0.2 33] 42.5%, 1
FA B, AR B4 SR Wk F-oAS BA 6 3] 9 43] ool 247 1.3%% UEPE o, 13] SI&A Al
7] Q3] L YufR|EALE A (One—way ANOVA)S A5 ZFE 150] 46.3%, 2590] 42.5%, 350] 11.3%= EFT
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A7ohge] AF ol A9 & B Ag Al

A, 19 FNASE 387} 43,802 714 ok, 43]

20.0%, 23] 16.2%, 53] oAk 11,2% £02 YETH A

2 ojglo] AAR Fl= AoR S F7t 30.0%, 7 38.8%% 1L, ojglo] AAR B}
ol weh gzoa SH 497 16,022 YERT B, QEAS g5elo] ofdole} oA g F5-7t 38.8%=
(Table 2). 7P okl FE7F ofdlolet oA g 497} 31.3%, ©f
o] AAZ 3+ A7} 30,0%2 UEFHTH Table 4),
311, HHol| mE SlE&E AE
Aol up2 &Y NejE Ay Avke ohex o 3.2, TG X[ EASE
(Table 3), HMDS SHPH2 o]g-sto] At 2|oF9] Eases
Aokt 044 BROA Aol WA Mt TR A¥, 1 EAZe Wes= ofele] ok
AoFS ARSAL 402 WA She A9/ BOH, 6 1 10ppmOR 7P B9k, ThOE 2080 421§ ool
o] T7IF ofdo] AAr Ao AFsAY AEE 1,030ppm, AL2|7|= ofdo| 2| 970ppm, Oral-B ©f
= oh= B97F Bken, SAHoR fogt AolE HY ol ef 500ppm <=0] {TH(Table 5).
th(p<0.01),
Table 4. Actual State of toothbrushing when participate in experiment (Unit: N, %)
Division N %
0-1 times 7 8.8
2 times 13 16.2
Mouthrinsing frequency 3 times 35 43.8
4 times 16 20.0
more than 5 times 9 11.2
children 18 22.5
The subjects who determined the amount of dentifrice parents 31 38.8
fosterer 31 38.8
children 24 30.0
The subjects who toothbrushing parents 25 31,3
fosterer 31 38.8
Total 80 100.0
Table 5. Fluoride concentration of the subject dentifrice (unit: ppm)

Subject dentifrice Brand name fluoride concentration
Periokids 1,110
For children Xylikid 970
Oral-B 500
For adult 2080 1,030
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oFe] BAEES Fotol U8l ASH Al A A Y B 4
AL NB AT, A3 USH A ARG A Bay  FT AR A
© B3 0.387+0,255mg 0.2 Uehgtom, dlgaze g AOE R
= =]
5AI7F 0.545+0 98Tmg 0.8 7} wory theo@ w4 o]& ARuHEDHTE o]-goto]
%7 5] 2 ok
| 0.479+0.232mg, 5 34 0.33140.193mg <02 L} Al Sl AoF W eaF
Epfon dgda EAHoz ool zol2 mort O yepyton AGEREE T 447} 0,174£0,097mg &
2 71 worar ohe o2 w54 0,149+0,080mg,
Table 6. Amount of dentifrice the subjects used per toothbrushing and amount of fluoride included in dentifrice for
one—time toothbrushing (unit: mg)
Amount of dentifrice used Amount of fluoride included in
Age N o} dentifrice o}
(Mean=*SD) Range (Mean=SD)
2 yrs 21 360+110 150-660 0.197+0.135"
3 yrs 19 390+120 180-650 O,331i0,193ab 3
0,420 b 0,000
4 yrs 20 370+150 130-720 0.,479+0,232
5 yrs 20 430+£220 230-1,050 0,54510,287
Total 80 3704180 130-1,050 0,38740,255
p<0.01, by one—way ANOVA
by Tukey's multiple range test, values with same superscript letter are not statistically significant at ¢ =0,05
Table 7. Amount of fluoride withdrawn from dentifrice for one—time toothbrushing (unit : mg)
HMDS method lon chromatography
A N
e (Mean=SD) 2 (Mean=SD) &
2 yrs 21 0,098+0,067" 0,069+0,039"
3 yrs 19 0.165+0,096" 0.104+0,043"
b 0,000 0,000
4 yrs 20 0,2394+0.116 0.174+0,097
5 yrs 20 0,272+0,143 0,149+£0,080
Total 80 0,1934+0,127 0,124+0,079
: p<0.01, by one—way ANOVA
. by Tukey's multiple range test, values with same superscript letter are not statistically significant at a =005,
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Table 8. Fluoride intake from dentifrice for one—time toothbrushing and relative ratio of fluoride intake to amount of

fluoride used

(unit: mg, %)

Fluoride intake from dentifrice

Relative ratio of fluoride

Age N (mg) p intake (%) p
(Mean=*SD) (Mean=*SD)
2 yrs 21 0,161£+0,085 62.6i18,2&1
3 yrs 19 0,168+0.077 50,9i16,3&1 ok
0.521 ) 0.000
4 yrs 20 0,1294+0.083 35,0+9.6
5 yrs 20 0,181+0.176 36,8i17,lb
Total 80 0,16010,112 46.5+19.1

™ 140,01, by one—way ANOVA

be by Tukey's multiple range test, values with same superscript letter are not statistically significant at a =0,05,

Table 9. Fluoride intake from dentifrice per weight(kg) (unit : mg)
One—time One—day
Age N " p p
(Mean+8D) (Mean=SD) (Range)
2 yrs 21 0.010+£0,006 0.030+0.017% 0,006-0,062
3 yrs 19 0,011£0,005 O,OZ’YiO,OMab 0,004-0,056 .
0.202 N 0002
4 yrs 20 0,007+0.005 0,015+0,009 0,005-0,038
5 yrs 20 0,008+0,008 0.018+0.016° 0,003-0.070
Total 80 0,009+0,006 0,023+0,016 0,003-0,070
: p<0.01, by one—way ANOVA
a, b c.

: by Tukey's multiple range test, values with same superscript letter are not statistically significant at ¢ =005,

Al 0.104£0,043mg w02 Ueon dzy
o8 {OJgt ApolE K GIrh(p0.01), EFF ARSRA A}
Rk oAM= W 4419} 5AIZkO] o) 3k Zpol 7 Hglar, vE 34
+ T 5A19F ok Zpo]E H it Table 7).

3.5. 3| AIEE Al x|2fez Qlot SAMFE
=1 = H
=<

AEELZ CHH| SAEFER| Aol

Aoz Qi BaAYE AE
0.168+0,077Tmg, Tt 2A4] 0,161+0,085mg <o & LYY
ow|, AFEE FALOR SO HolF Ho|Ak it
Achiye] U8 A A AGEATY thil BAYH

o] Atju]&S A&t A}, Hat 46.5+19.1%2 e
o, AHERE gk o7} 62,6418, 2%E 7 =9k, o}

02 uk 34| 50,9+16.3%, Tk 54] 36.8+17.1% &0 &
Uehgten, dgds A4 R Fo3 Aol Hoio
(p€0.01), EZF AFSEA A}, JF oAM= Tk 4412k 5A|7E
off frolgt zko]7F Hear, vk 34 JA] qF 44]€} 547t
gt zto]lE KTk Table 8).
3.6. UEE Al ME kg SLAMFE
U3] A& Al Al 1kgT X|OFOE QT EAa4F
25t A3k Bk 0,009£0,006mg 0.8 Ve o
L ok 347} 0,01140,005mg 0. & 7} =9ka1, o}
2 1k 24] 0,010+0,006mg, T+ 54] 0,008+0,008mg <=
2 Uepgton], A%HER FAHOR o3t Ao|E Ko
= YUTHp»0.05).
UY A& A AlF kg Z|OFOR= QI3 Ea4lF
231 A3}, W4 0.023+0.016mg 0 & VeI, 7
0.003~0.070mg .2 W2 HxE HIr}h o
2A17F 0.030+0.017mg O & 7F4 =9k, o}
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Table 10. Correlation between amount of dentifrice and fluoride intake from dentifrice for one—time toothbrushing

Amount of dentifrice the subjects used for

Division

Fluoride intake

one—time toothbrushing

Amount of dentifrice the subjects used for

1.000 0,759%*
one—time toothbrushing : :
Fluoride intake 0,759%* 1,000
*%: p0,01, by Pearson's correlation coefficient analysis
Tk 34] 0,027+0.014mg, Tk 54 0,01840,016mg <=2 i|g|71| ZF[ofl (2 25| QUSE! A] AR

2 Uehgton], dgEE SA4 SR §o3 AolE Ktk
(p<0.01), EJF ARSEA A3t wE 24= TE 4412} 5417
off f-eJgk zpo|7F AL, vk 3M|= vk 5417kl 23t A}
o]g Xtk Table 9).

J
o
mi’ﬂ
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£
AN
—J
V)
=
@
H
(=)
\/

o

A AT FAof W 3] AEE A ARG A oFFE A
& A= o3 Zti(Table 11),
ool EAAN  A%E AR At Bt
440+210mg 0.2 7Hg WAL, 522 590l Ao
&3t 73$-7F 390+ 90mg, Tm A oke AR A7t
Wt 360+180mg o2 UER U, |oF AR FAof
uetd FAHCR {ofRt AelE
(p>0.05).

=T GA ofdol7h ERRA Aok AR A9t
0.187+0,188mg O & 7}A Wopil, the0 2 9F89lo)
ok AEkst 497} 0,176+0,069mg, F-17h x| oS Ak
3t 497} Bt 0.128+0,083mg 0.2 Lo, 2] oF A

_E

Table 11. One—time amount of dentifrice used and fluoride intake by the subjects who determined amount of dentifrice

(unit: mg)
Division N Amount of dentifrice used B Fluoride intake B
(Mean=+SD) (Mean=+SD)
Children 18 440+210 0,18740,188
Parents 31 360+180 0,266 0,128 +0,083 0,127
Fosterer 31 390+90 0,176 £0.069
Total 80 390+160 0.160+0,112
Table 12, Fluoride intake who toothbrushing by the subjects (unit: mg)
Division N Mean+SD o}
Children 24 0.188+0,172°
Parents 25 0.113+0.063"
0,039
Fosterer 31 0.176+0.070"
Total 80 0,160£0,113
" 14005, by one—way ANOVA

a,b,c

: by Tukey's multiple range test, values with same superscript letter are not statistically significant at ¢ =005,



(unit: mg)
0.685
Al S A oF

9

ek

=
5

L

L

(Mean=£SD)
0,147+0.063
0.193+0,191
0,157+0,103
0,132+0.077
0,178+0.082
0,160+0,113

Amount of fluoride intake
A F”. Urbano™ ogol7]of

oF

1w

LS

i

13
36
15
80
Koz

=

=

o]

s

pud

9

Table 13. Amount of fluoride intake by mouthrinsing frequency
Mouthrinsing frequency

0~1 time

2 times

3 times

4 times

More than 5 times
Total
Fth(p>0.05).

o 270 wEhd BAH0E e

Feledl, FAEGE of

Sk

ke

ni0
KE
by
Tu

il

-l

Hloil Lk

FA o w2

Kk

Kl
ol

3.9.

5FH, of

o

F A7)E

2

=
=

ARG EH, @A Al

o g F8

[e]

A a7y 7t
Aok

I3

L

.

Aol

=2

vy
=

AN

o

X

lof

A

kel
T

St A}

7
°

HATHp(0.05), E

3 Aol

2 %9

7} 0.176+0,070mg, F17} oj2lo|9}
o

7} 0.11340.063mg 0.2 L}E}

al

&
&

|

o

-+

A
=
A

=
o

]

b

ojglo|9 B3A} W Hiol HE 2}

HOJA| gF3kTth(Table 12).

a}

o

-

oF 15~30%2}1 R Eo] gtk

e

ke

0
_xm
b

<
T

il

.l

=01 Lck

3
~

3.10. M5t

=
S

=

5

H3A7L o

457t 55.0%2 LERHL
= AF

{KeX
Jot

=

2
A

ey
=

]

o

)

al
1

hul

Aol Frotr19 ool
W

52 ofglo] ArE

2

1.

Q.
=

e o)

S

[e}

SHT A9t 12.5%2 et
ojef el k= AL S

W, dzo] 57t

al

o]

s

°
il

9

o

T

of wt EA AR

Hox= §FUTHp)0.05).

2~
T

23]7} W 0.193+0.191mg O & 7}
53] o]AFo] 0.178+0.082mg, 33|17} 0.157+0.103mg 4

2 tHTable 13).
2 b}, 43l

o

=

=

T

o]

=

=

9] ofdo] AAET} AoFg AGA7IA It FiL

<Al



ﬁ:‘
12
o
>
S

Ir
o,
Ho
N

=
rlo

o 9
e :SE ﬂlgﬂ flo
1t 3o oo
4y
ToE
! ﬂ oy

=1
Ho
o

x0
Mo nd

fo

ol

Ko

(S

o

N

fual

%2,

o

©

ojgol7} EAA 2|k Al
187+0.188mg 0.2 714 =2 AFFS Kol

‘O

% o= %o A A BEAe Ego

2 Az, pgelo] Aok At A9
7640,069mg 0.8 o]2lo]o} QAVSH X OFALREF
& ool wWeh 8L AOR o L2 1}
sloiAlor & Ao Az Eat 047 FAo] 2
=]
=
J

(N
(@]

o
1o
o,

s

O = T D (Y
it
e
b
X
£
ot

N
-
i

o

9;

=
Bt 0.

1
ofl

HAE Aok A% Al SR ofRlol £

1, T o g okaolo] 01?4_019}
0.176+0,070mg 0.2 LFERF(p<0,05), F-g0k2] o144 A
o Hrol A=t Ego] Fashiil YZE, ojUs
o] Aol F7ekol et ot et 2
Ry BGAA FARENA BAA = Hlgo] Folue
AR, ggote] AT E A3t F%e1 A)A
Q1 o] E7tajsirial AzHEt
Levy 577 2,54 o8} ofglo] o] 5%, 2.5~44] oglo]
o] 32%7to] QI&A & FAE 8k, oftlo] F 21w &
° -13}5 S AR T ALY AFT T B
FREo| XPL%EQJ

%;‘-%6&771]?&7“’ P

=

o
xR

=

HH

rot

)(E‘. O

»2,
b
N
H
O
N
12
it
O
Eﬁ
B
;u,
O
U
[*
y
HU
E

N
Jr
QL
ul
(g
%0,
b
)
ot
03
ﬁf’
ot

948 27 B o A
A A Aok Sk Fe19)
514 38 o]4go] 75.0%
ehEOL gl T
02 Uehh(p)0,05), o}
HTHe ARgaHE X|opet
Aoz 923k 2 99
Ak ool Aot
A o] Aok

[e]
4
ol
3
|

u
i
Py
H‘I

aﬂr P

A 1 R
T ®
O
i) Yo
lo ;112' £
e re
o
k) "ﬂ'r
Mo =
4> >i -

ko2 O

> 1o
2 1o
[ e
2% X
o It [
2ES 3
o Ly &
0<>_‘>i-1'1°rl—r
_T:'ﬁog, o
=y o °f
& W
o =
= S

J——l
fﬁlr
2

d | e
370 +180mg 0.2 o] ZiH= PHH L QI ARG el
250~500mg?] Hiffe] sfgE oy, Y HAL

olZsl - 52" g4E 11

130~1,050mg &2 UpehL} o]/} W ash A
t} E3} o] Bentley 59] 360+210mg_1,]—
2 90~1,000mgz} vl SAREA Lrebsth
o] Moraes S9& o]g]i oFat Ao A=
Q5T 27\0e 2 ol B 4 JLES o

shgom, A 508 ogolo] A9 Hust Hopte

oZ,
3

3

ro
i
e xe

o
e
i,
Ofr
i

A o
©
1o
o2

%
(o]
o
o
i

ol

o I

Bl
o & ROBomp e o RIoae

H

o

rz

(2

+

i
LRIl
2 e
o Ho

a2
i
flo
ox
)
e
L
N
N
_1 {
rO
i)
¥ M

)

©
_>;

ofo
Xﬁ
=
=
ol
é
ol
;;
o
=2
=
St
(=
Ho
o
i)
fo
QL
o
kd

r =
rok
re
-

e

||

—— o
Mx

o
E
Bt

o e @ ot

ok
L

ofdl
>
K
[N
fu
3

o
L
[y
o &
N
o
2o
Y
i)
Ku)
X =
o

o
)
ot
ﬁ"

ofL
|o
fl

o O E
(/S E.Zi —n
2
Mro oo
=
EL
xR
EJ K}
(e
¢ 3
(B x
2
e
o
lo
)
b
i)
el
it‘

SN
>
x ok
~ M e oglo
ol
e
n\l
b
S~
>
%9,
e
oy
o
fu
~N
u}
o r_l\fz 19

ne
ol
2
p-
>
>
o
)
N O
_o#
3

©
o
i
=
=
1o
B0
12
|o
Fu
-z
i)
e
B
of
H1
i
-

N rE
-
=2

=
o
[
o
=

lo

ox.
o

|
= Z+7+ 1,110ppm, 970ppm, 500ppm,
1,030ppm(2080 AJo1&-22Fo|Qit}t. Murray™ o] BA7}
T8 A2bo] LAEDNE Uehl7] i Bk
£ 7} oF 1,000ppmolofof STkt B QI3 YEE X
ok 1 OOOppm 7]%— 2 E3l=S Arleta 9ok E3
A 7} 500ppm H+E A|oFol Hs]

WOH #Joko] Zob$-A1E 6%

O{N
o]N
1o
o
ool
ox
2
ofN
N
o,
il
k=1

[
E

2
i
i
4> »

BIZ7} 241 S] of=do] o) AgEjo] A kgt il%k%
A== 4k Z|oF A Z3APf A & oo] Tl



£ 9 FOlARE A3 A

_9.
—LI
é
F—IF
ﬁ
rﬂ
Ry
2
=
m{m
mlo
DO
N
>
o
rE
=2,

S
ol S A udzz o %ﬁolﬁ—% Al%—a— =

HHOR B0l 2R B AHHTHE ol&o] PHE

of W3S SHEE A% pHE $Fo] BastH, Ao U
ZHE AT 10~6MEA] ol ARt B WE Y ARE
2% A 845 5% S47IE Aol Basi o] S
W ol §aha 29 edolt BRul o] S
7S W 5 W) o] BholLAFE ol g3t
BAFES 245 ool QAR Bao| FAF 3}
Ae ANA B geh B ApodE 19684

Taves™ o] 9|3 1¢1E HMDS A& o] 83lo] BAE

as
Z4skglth ol HMDS&= S S 7SI 7= 9T
= St AAZolAl 1AIZE ool 97% o]e] E47t 34
2 4 oM sh, of WS B Al B i gt
= 7 0 52 &Y 24 veshe 2 8717 2

28] Gtk Aol ik, o] WS o]&ste] U3 9l
&4 A 3aE xok Y B

0.193+0,12Tmg 2.2 YEGOH,
0.272+0.143mg 0.2 7} ukokq o 2
A W EAFE B2 Ao YERTHp0.01). Y&

9 A 35 A% ) 2o

o
b
b)

s 1o £ 1o
i) s
iy, e

ret

©
iGid
B
ol
H1

2
|o
Ku
v
o
T
<
o
o L
2
i,
pi
J
I e
o
N
i
o

=
&
o,
s
o

]

b
lo ST
b i
e rlo At

fu
fu
=)
Tt
]
&
=
i
E .
oo i
o
ok
2
N\
o
ol
ol
¥
rlr
fn}
o
ol
o g2

b
ox
Ehis
o
=
©

!
)

=2

O 7 ox
x5
S
o of
H 0
NL:%
_l‘:_lo
¥o

o,
'_YL_\'E
ETSZ

0]
LS e
=
A,
W

o,
i Jo
o

o
o o 4

u
i
—‘.j~
Hmt
[
)
}_

e
o
rlo
o
Huj
o
e
B
1o
T,
olo
ofs
K3
Jo

Mo off o
H

o
< N
—
52
N
ot =) =2,
=

<

=2

re ot K

P
|o
fu
4>u
ox

Qﬂ
4>
%0,
Q.
|o
=)
ok

Lkt eH(p0. 00,
QA ol FHE ] o ufet Aok Aol g E}
Lehb| st W Aol el Shu s B ol g

Aol Z|oke-A1e] o aits Ueh A v Ajob= 0
Aot o= W oA B2 ASsteio sk, ©f
HEE AFELA S optimal level) = HEAAS
#9)2K(threshold limit)*” 0|2} 1 k) w2 Ao}x|zhelA}
HololM= WY AeEagol Al kg 0.10mg o]o]
W g RolS garatm™ | Burt™ = 1~124] Zofo] A<
e AZEaTE S kg 0.05~0,07mgo] ZJoRp-4]
ool 243k oFoletal 4Rt vE QlaL, AF7/HA = AF
kg 0.05~0.07mgo] A4g v A SEawFoletal 7}
% o] F4E 1 o EF Baclum 57 Ba%
S 98 19 A% 1kgd 0.03~0,04mgo.
£ aesfof gtrkar g3t Hf ¢l
2 AolMe 4 A& A AT ke AFow
o3t BAAF ko] W 0.023+0.016mg 02 Ve 3
A 7 Wol FAEHL e AFELATEY ke

eI 300 AL

el

0.

%E 7] 'Iﬁfoﬂ

0,003~0,070mg 2.2 uHT Bkl 7};4 \1351—%
Ho] Jole] AL 0 070mgl & AAE ALk A9



Aol sgEE ASR Hop ¢ F7h asiy, AF
o] B s EaAF Tl B AL LERLE(p<0.01) ¢

frotolld e AR 7Es BER vhdstolor & o

=

& AR ofdolo A= =
AL ool 9] 56%7F AT 1kgd 0.05mger | 3L, 28%2]
ojgol7} AIF 1kegF 0.07Tmge AT, 16%9] o%lo]
< AT kg 0.10mge He AL HiIg vt 9lo] 5
3] Tk 34 oJ3te] ofdlolEe] Apolle A U &4
& AU At A #Eo2 WE a0l e A
2, ot 58] =otol el HHld S HE
sto] 71wk 34) o|3te] ofelo] 7} A4 BIHA|
1,000ppm §E=2] Ao ARG A] 37| EAH &

S Al Al s vlEsA ol e W2

- 49 =
& Bagtup glon], 7 5V A4rs B3]
S

B~
N
—_
’I'—‘
W
Ut
)

S

3

B

o

ol

Jo
e
Bl

12

oZ

d

e
b
4>

XoMr rlo 12 i
e 12 b~ =2
12t >
Y
il

)
N

R-)
k=t
ot =2
- 2
_'; 12 rlr o
° =
N
i >
< AN
© 1o
e
T
o S
e oye O
o, FI% ﬂ
o 0
o %0,
e 2
E oo
i) H1
o >

=,
|o

N
o
B>
oft
o M

1, AgERE T oA7F 62.6 118,29 7P ¥k,
O 2 4k 34 50,9+16,3% w2 UEFHTHp<0.01),
A= Simard £9] 59%9} Naccache =2 65% X
T 22 A0, vk 24|19 Hfolle EaidFEol
62.6%2 7] Aaet AR FAYS & 4 A
Aasendeni} Peebles'” = B4 2|08 gA|ujulo] ojo]S
o AMEH: Aol AaeE ML F 275 9]

ol ol EAste, 53] 34 vlte] ojglol5ofA

=
o
by
=
of
Jo

o
el
1o
o,
o
=
rir
(4
o
o
1o
re
ot
_\‘1‘:1‘
©

Dad
D

073l - 5554 4T 13

Jo
o
~N
1o
2
r
o,
il
u)
c1>?~
fu
©
>
oo
>,

2 el E3 G&T A A4S Xt MeroR Q)
S ZAHAE ol B ABTAT U A02 e
SAYAA Ao T2 939 THAS Zol7] 9]

o

re
o, =
N

& A oo AJoF AN Eas ol et 17
83t Aoz AbrEn E]E T 24~54] ofglo]]

QY A& A AF TkgF A0 QIa B

do
of ),]1
o o
rlr 2
x <
TR
() 2
=2
offt =
r2 -
o _I(_;i
] E-‘—:
> o 2
olo 1c
-
ujrt = >
o ) oo
E o ot
o (& =
o % )
T oo o G e
B b e N A
O 2 omx O e o
Mo ro A W N N o pE pe

)
4
i)
o
ro
Hu
fu
=
Hri
(4
)
=
i
o
op
oh
e
DO
NS
)
1o
5=
i3
|o

S5 243 A3 Aok TR BE = ol2
o] ureh Wrh I BaFEe] 2HS A T2
ol& AznhEI TS o] Aol S S ARA
BAZ 5% A BaKol 9 Aoz A o
eh GO Bk e 490 ofzlol S oz 3 57}
%ol A7 Fafo] ofelolo] el X|oF AgukTt B

=
=
s8] 712E vy Basel o

o
£l
oz
&
i
o

rir
rd
A
D)
il
il
é
o
i

o



14 =U AT 2R SARXA AS Al GEE of2i0] SAHHT

1 A 19 Q&4 Slaee 237 55,0%% 71 At O
o—1r" -
WL, 13] A& AZR2 170] 46.3%% 7H BotoH,
&AL HoAt ojFo|e g sh= Aoz St 7 1, Cho BH, Children's Development, Seoul:Kyoyookbook;
o7} 55 0% 7} BTl X|oFH 9L B E s} Bl A 2007:16-17.
o7 st AU} 12 5%= 71 Woron, ol&A A9 2. Kim Mi—Jeong, Kim Seon—Sug, Kim Song—Sook,
F23l4= 337} 43.8%% 7V Worth et al. Dental Morphology. Seoul:Shinkwangpub
2. A5 A3l SEE Al ARG AoFE Wit ;2006:199,
370+180mg= e, A3 &R A AR A oF 3. Marthaler TM, The value in caries prevention of
e Wt 0.387+0.255mg 02 YEF o, U3 other methods of increasing fluoride ingestion,

apart from fluoridated water, Int Dent J

1967;17(3):606—618,

thr=0.759). 4, Kim JW, Lee JA, Lee KY, Enamel strengthening

JoF | EATL H4 effect of the dental fluoride compound, J
o

(¢}
=4 Korean Soc Dent Hyg 2010;10(4):757-764,

<
3 Mr »o

z
AL Wt 0.160+£0.112mg o2 e O, AEA 5. Kim JB, Choi EG, Moon HS, et al, Public Oral
2 v B2 ] Au| &L HHF 46.5+19 1% Lt Health, Version 3. Seoul:Gomunsa;2004:147.
Efton, AfHE SAHOE {3 Zolg Hrh 6. Ciancio SG. Agents for the management of
(p<0.01). plaque and gingivitis, J Dent Res 1992:71(7):
4, 93] Sl&EA A AF 1 kg T Aoz Qg B4 14501454,
e P4t 0.009+0.006mg o2 ERFT, I sl&E 7. Holt RD, Murray JJ. Developments in fluoride
Al AFE kg Aoz 2ot EAMFHHEFS Hdt toothpaste: an overview, Community Dent Health
0,0234+0.016mgo.2 UEtal, 7jdd¥=E: 0.003~ 1997;14(1):4-10.,
0.070mgl 2 We HARE HYon AgdE= EAAoR 8. Heifetz SB, Horowitz HS, The amounts of
FoJst AolE HATk(p<0.01). fluoride in current fluoride therapies: safety
oA Aut A Sl&A A A|F kgl A FOE 9l considerations for children, ASDC J Dent Child
EHFERE 17124 2ot A AAEL Y= wiY A3 1984;51(4):257-269,
Aol A& 1kg® 0.05~0.07TmgHT} ¥ 5£F 0= 1} 9. Kim JB, Choi EG. Public Oral Health, revised
Eloy, Jjeld HaE 3 o E SR EALFHE edition, Seoul:Komoonsa; 1993:156—187.
etste] mlF s} ofglole} stg7| ofglolE FEste] thE 10, Evans RW, Stamm JW, An epidemiologic
71&S npds e Ao] Qokar AZLEQITE E3] Tl 34 estimate of the critical period during which
o]a} o]go]9] AHLo= EAV} THGE ] 9o 2]oko] A} human maxillary central incisors are most
L2 AASI AU A=F 27| o|FFE A AL At susceptible to fluorosis, J Public Health Dent
A71L QlEE A o7t REEA] A2 4 Q=S 5} 1991;51(4):251-259.,
, olof gt A &A Q] wso] o|FojXof T Ao R Al 11, Milsom K, Mitropoulos CM. Enamel defects in
Z+E Tt 8—year—old children in fluoridated and

nonfluoridated parts of Cheshire, Caries Res
1990;24(4):286—289,
12, Osuji 00O, Leake JL, Chipman ML, et al, Risk



0|33 - 55"

24, Lee KH, Improvement of oral hygiene methods
for early childhood, J Korean Acad Pediatr Dent

1992:71(5):

2007;34(2):264-272.
25, Levy SM, Maurice TJ, Jakobsen JR, Dentifrice
26, Burt BA, The changing patterns of systemic
Res

use among preschool children, J Am Dent Assoc

Pediatr
1993;124(9):57-60.
J  Dent

factors for dental fluorosis in a fluoridated

community, J Dent Res 1988;67(2):1488-1492,

13. Beltran ED, Szpunar SM, Fluoride in toothpastes
for children: Suggestions for change,
Dent 1988;10(3):185-188,
14, Ericsson Y, Forsman B, Fluoride retained from
mouthrinses and dentifrices in preschool
children, Caries Res 1969;3(3):290-299. fluoride intake,
Ingram GS, Wagg BJ, A 1228-1237,
27, Villena RS, An investigation of the transverse
technique of dentifrice application to reduce the
amount of fluoride dentifrice for young
children, Pediatr Dent 2000;22(4):312—-317,
28, Moraes SM, Pessan JP, Ramires I, Buzalaf MA,
Fluoride intake from regular and low fluoride
Oral Res

JA,
gravimetric study of the ingestion of tooth
dentifrices by 2—3—year—old children: influence
Braz

15, Hargreaves
paste by children, Caries Res 1972;6(3):237—-243,

16, Ekstrand J, Ehrnebo M, Absorption of fluoride
of the dentifrice flavor,

2007;21(3):234-40,
dentifrice used by opening diameter size and

29, Chun JY, Lee HO, Kang YH, The amount of
current status of commercial dentifrices for
J Korean Soc Dent Hyg

from fluoride dentifrice, Caries Res 1980;14(2)

:96-102,
17, Bruun C, Thylstrup A, Dentifrice usage among

children in Korea,

Danish children, J Dent Res 1988;67(8):1114—1117.

2010;10(3):541-553,
30, Murray JJ, A strategy for the prevention of
Proc Br Paedod Soc 1982;12:

18. Bentley EM, Ellwood RP, Davies RM, Fluoride
ingestion from toothpaste by young children, Br

Oral

A European perspective on fluoride use in seven
dental disease,

Dent J 1999;186(9):460-462.
19, Arnad Ottir IB, Ketley CE, Van Loveren C, et al,
countries, Community Dent Epidemiol

2004;32(suppl 1):69-73.
20, Hong SJ, Park YN, Jeong SS, et al, Fluoride
dentifrices for
27-29,

31. Stephen KW, Creanor SL, Russell JI, et al, A
3—year oral health dose—response study of
sodium monofluorophosphate dentifrice with
and without zinc citrate: anticaries results,
Epidemiol 1988;16(6):

Community Dent Oral

32. O'Mullane DM, Kavanagh D, Ellwood RP, et al,

concentration of commercial
children in Korea, J Korean Acad Dent Health
321-325.
A three—year clinical trial of a combination of

2008;32(2):217-225,
comparison of two systems for measuring water

fluoride ion level, Clin Prev Dent 1989;11(5)
thesis],
toothpastes, J Dent Res 1997;76(11):1776—-1781,
33, Waterhouse C, Taves D, Munzer A, Serum

21, Weinberger SJ, Johnston DW, Wright GZ., A
inorganic fluoride: changes related to previous

trimetaphosphate and sodium fluoride in silica

119-22.
22. Kim SJ. Mothers' Health Promotion Behavior for
& Toddler[Master s

their Infant
Seoul:The graduate school of Ewha Womans
University;1997,
23. Urbano MT, Preschool children with special
care needs, San Diego:singular

health
publishing Inc;1992:220,



16

34,

39,

36.

37.

38,

39.

I AR LR SARKY AE Al &

ol

and bone

resorption, Clin Sci (Lond) 1980;58(2):145—-152,

fluoride intake, renal function

Taves DR, Separation of fluoride by rapid

diffusion using hexamethyldisloxane, Talanta
1968;15(9):969-974.
Naccache H, Simard PL, Trahan L, et al,

Variability in the ingestion of toothpaste by

preschool Caries Res 1990;24(5):

359-363.

children,
American Academy of Pediatrics, Council on
Nutrition, Fluoride supplementation, Pediatrics
1986,77(5):758-"761,

Levy SM, Kohout FJ, Guha—Chowdhury N,
Kiritsy MC, Infant's fluoride intake from
drinking water alone, and from water added to
formula, beverages, and food, J Dent Res
1995;74(7):1399-1407,

Levy SM, Guha—Chowdhury N, Total fluoride
intake and implications for dietary fluoride
supplementation, J Public Health Dent 1999;
59(4):211-223,

Baelum V, Fejerskov O, Manji F, Larsen MJ,
Daily dose of fluoride and dental fluorosis,

Tandlaegebladet 1987;91(10):452—-456,

g o2l =AY

2F
S

40,

41,

42,

43.

44,

45.

de Almeida BS, da Silva Cardoso VE, Buzalaf
MA., Fluoride ingestion from toothpaste and diet
children,

2007,35(1):

in 1-to 3-year—old Brazilian
Community Dent Oral Epidemiol
93—63,.

Kim KY, Shin SC, A Clinical Study on the daily
Amount of Fluoride Taken by Children Using
Fluoride Dentifrice, J Korean Acad Dent Health
1994;18(2):486—-496,

Kim HK, Bae SM, Kho YL, Jung SH, Fluoride
ingestion from fluoride toothpaste in preschool
children, J Korean Acad Health
2007,31(2):176-184,

Simard PL, Lachapelle D, Trahan L, et al, The

Dent

ingestion of fluoride dentifrice by young

children, ASDC J Dent Child 1989;56(3):177-181,
Naccache H, Simard PL, Trahan L, et al,
Factors affecting the ingestion of fluoride
dentifrice by young children, J Public Health
Dent 1992;52(4):222-226,

Aasenden R, Peebles TC, Effects of fluorine
supplementation  from  birth on  human
deciduous and permanent teeth, Arch Oral Biol

1974;19(4): 321-326,



