https://doi.org/10.5933/JKAPD.2018.45.2.235 J Korean Acad Pediatr Dent 45(2) 2018
ISSN (print) 1226-8496 ISSN (online) 2288-3819

Evaluation of Total and Soluble Fluoride Concentrations in Ten Toothpastes for Children
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— Abstract

In this study, total fluoride (TF) in commercial toothpastes for children in Korea was evaluated and compared with the
fluoride concentration declared by the manufacturer (Declared F). Additionally, total soluble fluoride (TSF) was evaluated
and compared with TF.

Ten toothpastes were coded with letters to allow blind analysis. For evaluation of TF, each toothpaste was homogenized
in deionized water. For evaluation of TSF, each toothpaste was centrifuged and then, the supernatant of the sample was
evaluated. Fluoride concentrations were assessed using a fluoride electrode coupled to an ion analyzer.

Only one toothpaste showed lower TF concentration than Declared F. In all toothpastes, TSF was similar to the TF.
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Table 1. Toothpastes used in this study

Products Declared F Components Manufacturer Code

(Ppm)

Perioe kids step 3 600 MFP, Silica, Calcium glycerophosphate, Tocopheryl acetate PERIOE A

Xylikid 500 MFP, Tocopheryl acetate MUKUNGHWA B

Songyum kids 500 MFP Silica dioxide, Green tea extract SONGYUM C

Dental clinic 2080 kids clinic 502 MFPR, Calcium glycerophosphate, Silica dioxide, Tocopheryl acetate Aekyung D

Median kids minions 1000 MFPR, Calcium glycerophosphate, Silica dioxide, Tocophryl acetate MEDIAN E

Dental clinic 2080 kids o 500 NaF, Silica, Calcium glycerophosphate Aekyung F

Median kids cocomong 500 MFP, Calcium glycerophosphate, Silica dioxide MEDIAN G

Teunteun kids 987 MFP Silica dioxide LGHFéc;ﬁ;efézlri & H

2080 kids alpha 528 MEFP, Silica dioxide Aekyung I

B&B dibo 500 MEFP, Silica dioxide, Tocopheryl acetate BORYUNG medience J

Declared F = Fluoride contents declared by the manufacturer, MFP = monofluorophosphate, NaF = sodium fluoride.
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Table 2. Fluoride contents declared by the manufacturer, mean and standard deviation of total fluoride and total soluble fluoride found in

the toothpastes analyzed

Code Declared F (ppm) Total Fluoride (Mean + SD, ppm) Total Soluble Fluoride (Mean + SD, ppm)
A 600 616.80 + 18.71 624.27 + 7.55
B 500 50333 + 1333 49813 + 1853
C 500 519.73 + 46.13 49440 + 39.20
D 502 469.60 + 12.71 464.13 + 22.00
E 1000 998.93 + 59.32 1011.20 + 60.15
F 500 489.20 + 26.35 49280 + 19.71
G 500 47853 + 21.35 485.60 + 2049
H 987 1017.07 + 30.02 1036.27 + 2171
I 528 46640 + 14.82 48720 + 2640
J 500 484.27 + 10.62 47587 + 1381

A = Perioe kids step 3, B = Xylikid, C = Songyum kids, D = Dental clinic 2080 kids clinic, E = Median kids minions, F = Dental clinic 2080 kids o, G = Median
kids cocomong, H = Teunteun kids, I = 2080 kids alpha, J = B&B dibo, Declared F = Fluoride contents declared by the manufacturer.
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Table 3. Mean and standard deviation of fluoride contents de-
tected in toothpastes based on fluoride contents declared by the
manufacturer

Code Declared F Total Fluoride Content
(ppm) (Mean + SD, %)
A 600 102.80 + 3.12
B 500 100.67 + 2.67
C 500 103.95 + 9.23
D 502 9355 + 2.53
E 1000 99.89 + 593
F 500 97.84 + 527
G 500 95.71 + 427
H 987 103.05 + 3.04
I 528 8833 + 281
J 500 96.85 + 2.12

A = Perioe kids step 3, B = Xylikid, C = Songyum kids, D = Dental clinic
2080 kids clinic, E = Median kids minions, F = Dental clinic 2080 kids o,
G = Median kids cocomong, H = Teunteun kids, I = 2080 kids alpha, J =
B&B dibo, Declared F = Fluoride contents declared by the manufacturer.

6M O|3tel ZI0|E e Ikl Heskl 24X
of Zkol B HE H|wst7| lsh MEIZAS Ao AN, N
=5 (250 - 550 ppm)Q| EA X[t} H{ MBS [If, 1000 ppm

0|49 &L (1055 - 1450 ppm)Q| AKX AHE Al |9
SHA 2 dmft (decayed, missing, filled primary teeth) £=X|

£ HEQACE 2Lt dmfs (decayed, missing, filled primary tooth
surfaces) &t O M= F2|ok XtO|7t QURUCH3]. B 2014 0] &

O
-



o
T

Iy

o
=

O SLoilM 2 Zntet
THRAZEE EQ Aoz B1E%

(2010] A0l A,
sketH 7l

=
i3
—

=)

2006 g S[21]9] AL0l|Af, EtLt

0

=2

ch
199614

f

MEAIOIAM AT QI 27742 Of2I0] X|fSS ZAISIY

OH

11 &K (systematic review)Of|

.
—

7]

O

7Hel A0 M, 500 ppm Z2 1 0|42 X|ofS At
Ol 2edofM X|ef 19| &

J Korean Acad Pediatr Dent 45(2) 2018

H2E HAH 2

ol

[N)
(W)

R

a4

528 ppmELCH F2 242 EQILC} O

b

o
()
[

2 HZ=AIM 277
= 500 ppm&ZCt

=21t0]

},

H
(=]

of

=

[

| SF0 ot

°

=]
=

=

2
=

OfLtof

[

LIEFSAEE O] K

=

=

2t 2ot
ool Mz=7tH

g2 7t A2=2 LIEfLt Of

OF
2

o Z0l %

1|
—

o2 Lt2tolAM

MELZ 7|UEE 24 oY =at
(16]2] A0 Af 2H7H0f

sict,

=720 =

=
HT

Q&
F6AM| O[5t O] 210[7F At

[

33t o/of

| SO FFATHOA A

A
al

8%

ol

3

o0

ol
<K

Ol M2l X|of 12t H
o] 2ol &

S
=

<

3

A
o

2
S

e
L &7|X] =5 BE2AO| K= otof AFEE A"0[2k= At

(=13
=

= B2 A
S ==

1

off oot

=

=

Ch oj7e g7

b

—

.
()

0|21, &of-g0|0foF

Ko

ol
Kr

a

0

3

—

[

CH22,23].

3

3|(Canadian Dental Association, CDA)
|, O|=A0FX|2tetg|, FHLECHK| Okl AL

3
2
CH22-24].

y
4

=
M5Ol "SaX9f2 KDt oJAte] X[A|

2M Hol= ArgoHR 22

.
[

3

[, O] =2 0K 1}&5|(American Academy of

;]
s

.
2
.
S
=]

£

=

y

.

Of2I0J0i| M= SfA Bf

to|

7HLFCEX] 22| At

0] 2% 2o A}

ol

Lo ol 2R
2 LErSCh ot of 23

X of
PN
}

|
[

2
[S)

(1o oA o K|

dicalcium phosphate dihydrated (DCPD)Lt
OZ X2 At

|

=2

=

=

—

[

CH9-11]. Giacaman
El o2 et

E2 =3 Mo
calcium carbonate

CH9,17].

il
Mo

o[l
Kr
J

S
{0+

HLEEO| O|8EULLE Z3tLE

N F2 gzl

1

-

FEF 2 HIAIE|Of QUCH2S). CHgHAORX] 2t

=1

+O}
=
tH =4K

M
=

—
[

4t

x
~

= 3¢ 2707t

3M BIZrel o 2l0lof A

[o] K=l
[

7to|E 2}
7], 3 - 6 AtO|Q] O{ ZIO[0f|A

et

7
i

s

=]
=

[ 0f| A

gl

[

I

| = Lol A

.
[¢]

.I

20| Ha5HK| §A =AU
—

x

EX|2t O] A+ Zatof =3 of

L of2lo] %12 107} 5 97}

|
(¢]

[12].

SHEH26].

3

KO
|
ol

1

A

ol

<

4
ojru

a4
0
{o-
R
<

=

AoMel H

| XHE

3

b

=

.
o

O|M &

238

(18]19]

|

=)

=2
o

20124 11 S[19]9] AFOfA,

=
il

3

.
o
—

o
[

t =

10|
[

N2 LIERRC &

ATOA, =LHOIAM



StLtel A2 E | Zoto *e'
H01|A19| g Xo|= Qlot @At Y
WM CHE S0 QsfME %4

7} ZEXYSICE S ZF K|k & AlR H|E
7h Zxjetct. 71|"7‘*O§ NEZ2

—
L

oot
mjo
™
ogt
Ot

I'IJ_
ogt ;9
[

1
S 4% o

o

<

rm

ne o
fo
nt

_I aro

S

N

—IJ
N

oz Argal ct.

e
mjn
Hl

9

N
B oo
ru

MHI
rob mot

=)
x
I
N

A%

o

ra
32 oft

IS

o @

njo
4
30

12
10
]
B
A
rjo
ro
rx

=

S0 oy

ne
ook o

o
3
0
|.|'|
10
b
i
P b
_C')_I-

M
HC R

S

H
S
i
N

bt
ol
=?=|.

o

References

1. McDonald RE, Avery DR : Dentistry for the child and ado-
lescent, 9th ed. Mosby, 194-200, 2011.

2. Marthaler TM, Mullane DMO, Vrbic V : The prevalence of
dental caries in Europe 1990-1995. Caries Res, 30:237-255,
1996.

3. Wright JT, Hanson N, Zentz RR, ef a/. : Fluoride toothpaste
efficacy and safety in children younger than 6 years. / Am
Dent Assoc, 145:182-189, 2014.

4. Santos APP, Nadanovsky P, Oliveira BH : A systematic review
and meta-analysis of the effects of fluoride toothpastes on
the prevention of dental caries in the primary dentition of
preschool children. Community Dent Oral Epidemiol 41:1-
12, 2013.

5. Twetman S, Axelsson S, Soder B, et a/. : Caries-preventive
effect of fluoride toothpaste: a systematic review. Acta
Odontol Scand, 61:347-355, 2003.

6. Ministry of Food and Drug Safety. Available from URL:
http://www.mfds.go.kr/index.do?x=08&searchkey=title:cont
ents@&mid=686&searchword=%C0%C7%BE%E0%BF%DC%
C7%B0&y=0&division=8&pageNo=18&seq=117368&siteco
de=2017-03-16&cmd=v (Accessed on May 1, 2017).

239

J Korean Acad Pediatr Dent 45(2) 2018

7.Tenuta LMA, Zamataro CB, Cury JA, et a/. : Mechanism of
fluoride dentifrice effect on enamel demineralization. Caries
Res, 43:278-285, 2009.

8. Cury JA, Tenuta LMA : How to maintain a cariostatic fluo-
ride concentration in the oral environment. Adv Dent Res,
20:13-16, 2008.

9. Giacaman RA, Carrera CA, Cury JA, et a/. : Fluoride content
in toothpastes commercialized for children in Chile and
discussion on professional recommendations of use. /nt /
Paedjatr Dent, 23:77-83, 2013.

10. Jordan RA, Markovic L, Gaengler P, Zimmer S : Total and
free fluoride concentrations of African Dentifrices marketed

in West Africa. Oral Health Prev Dent, 9:53-58, 2011.

Kikwilu EN, Frencken JE, Mulder J : Utilization of toothpaste

and fluoride content in toothpaste manufactured in Tanza-

nia. Acta Odontol Scand, 66:293-299, 2008.

Park RS, Baek EM, Bae TS, ef a/. : Fluoride recharge/release

after toothbrushing with fluoride dentifrice. / Korea Res
Soc Dent Mater, 34:75-82, 2007.
Twetman S, Axelsson S, Soder B, et a/. : Caries-preventive

11.

12.

13.
effect of fluoride toothpaste: a systematic review. Acta
Odontol Scand, 61:347-355, 2003.

Ministry of Health and Welfare. Available from URL: http://
www.mfds.go.kr/index.do?mid=687&pageNo=18&seq=11
9418&sitecode=2017-05-19&cmd=v (Accessed on May 1,
2017).

Twetman S : Caries prevention with fluoride toothpaste in
children: an update. Fur Arch Paediatr Dent, 10:162-167,
20009.

Ko HY, Kang SM, Kwon HK, Kim BI :
bioavailability in toothpastes. / Korean Acad Dent Health,
39:81-87, 2015.

Conde NCO, Rebelo MAB, Cury JA : Evaluation of the fluo-
ride stability of dentifrices sold in Manaus, AM, Brazil. Pes-
qui Odontol Bras, 17:247-253, 2003.

Hong SJ, Park YN, Lee KH, et a/. : Fluoride concentration of

14.

15.

16. Evaluation of fluoride

17.

18.
commercial dentifrices for children in Korea. / Korean Acad
Dent Health, 32:143-151, 2008.

Ko SK, Lee MS, Chae YZ, et a/. : Determination of fluoride
in dentifrice marketed in Korea using a fluoride-selective
electrode. Report of S.IH.F, 48:74-82, 2012.

Kwon HK, Lee YH, Kim KS, Cho BK : Salivary fluoride con-
centration after toothbrushing with NaF- and SMFP-con-
taining toothpastes. / Korean Acad Dent Health, 20:555-
567, 1996.

19.

20.



J Korean Acad Pediatr Dent 45(2) 2018

21.

22.

23.

24

25.

26.

Kim JH, Jeong SS, Choi CH, Hong SJ : Fluoride concentra-
tion of commercial dentifrices and effect of fluoride con-
taining dentifrices on artificial enamel caries. / Korean Acad
Dent Health, 30:56-66, 2006.

American dental association council on scientific affairs :
Fluoride toothpaste use for young children. / Am Dent As-
soc, 145:190-191, 2014.

American academy of pediatric dentistry council on clinical
affairs : Guideline on fluoride therapy. Pedlatr Dent 36:171-
174, 2014.

Canadian Dental Association : Dental care for children by
Canadian Dental Association. Available from URL: http://
www.cda-adc.ca/en/oral_health/cfyt/dental_care_children/
cleaning.asp (Accessed on May 1, 2017).

Korean Academy of Pediatric Dentistry : Textbook of Pedi-
atric Dentistry, 5th ed. Yenang, 299-311, 2014.

Korean Academy of Pediatric Dentistry : Guideline of Acad-
emy of Pediatric Dentistry. Available from URL: http://www.
kapd.org/publicbbs_kr/?mode=v&refnum=24853 (Accessed
on October 20, 2017).

240



J Korean Acad Pediatr Dent 45(2) 2018

g7t

/

—
=t

O,

_Z’/[/

o

9.

s

OF
2

AT M= eh=0llA i = 0f2I0] X|

=
—

| 9 = AL

o
S

FEIAL
of AHEEl 10742 |

g0 =

E]
o
]
[ )

0

7Hel MZ2 MZ=ALOfA

<
ot

UCF.

S 9le MEAOM E7|o

iz
=

Al
=

241



