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Table 1. Toothpaste used in this study

A A A E

I
74

ol

2

Zb A2 A e vl mAolulRE ZFS A E

Group \r]\e]l(te(?; ]?lg?gg Main components Manufacturer
Dental-Type Silica,
Bamboo salt, LG
Bamboo salt Titrated Extract of
0.703 Tiger herb Centella Asiatica, Household&He
1 : . alth Care,
toothpaste Dipotassium Korea
. Glycyrrhizinate,
legh Sodium Fluoride
abrasive Dentiste Siam
Plus White . .. Cosmeceutical,
0.690 toothpaste Silicon dioxide Thailand
Silicon dioxide,
0.425 SNU Q'health  Sodium
9 ’ Total Care M Monofluorophosphate, KOLMAR,
toothpaste Tocopherol Acetate Korea
Medium .
brasi Dental-Type Silica,
aprastve 0.381 2080 toothpaste Sodium Fluoride, AEIIEEZENG’
Tocopherol Acetate a
SNU O'health  Silicon dioxide,
3 0.174 Total Care L Sodium KOKIE)%?R’
Plus toothpaste Monofluorophosphate,
Low Tocopherol Acetate
brasi
abrasive 0.103 (S)(Ie‘insi%iﬁme Strontium chloride, Neocosmed,
: tootghpaste Calcium carbonate Thailand

Ha 5% o &A%
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2. AT W

2-1) Scanning Electron Microscope (SEM) 2

AAA 1.0 g 75 50 ME Hlo]A e ¥ mtadE ukE o] &5t
|3 Aol s &aE wi7bA 12 AlZE o] nlwkal it o] Al XA
£ NS micro centrifuge tubecl] 10 me® Y1 PAE2] 7] (1730R, (F)A}o]
2ZA, k=) ZE o A(25T)A 5000 RPMeZ 103 94+
glato] galHA e ARG EYA 37 FE2de AAsHT 1Y
At TolglE micro centrifuge tubed] EFFE 1 mA F7FE F

vortex (G-560, Scientific Ind., INC. Bohemia, NY, USA)S o]&3}o] &
So] 943 LIAAT A A AAHS 33 A% wEEe] AL
Ti=s STl vl &Mzl vs AE5F°l(HD53-110, Hyundai
Micro Co., Ltd. Korea)$} X-FHEIZE o] &3l 1S 33T},
wEgt 1@ FS Sdbol=e] A vE SEM (S-4700, Hitachi,
Tokyo, Japan)o = #zste] 7 Al A iAol U= 5919 Azl
(x1,000)= #HPFste] AnkAl Jxp=L7)ef FAFs AT AlrkAl 4t
A71= N JA TRl AR 7P X1 Holg FAste] o w
sk 3l et

Lok AMubA] AH B2 Energy Dispersive X-ray (EDX) Spectroscopy

¢

[K

(EMAX, Horiba, England)E ©]-&3}o] #4]3}3]t}.

2-2) Thermo Gravimetric Analyzer 4]

ZF qAAE 10 mg A FFHF 4 71(Q-5000IR, TA Instruments,
New Castle, DE USA)E ©o]&3to] F7] FolA & £% 10C/min=z
1100C7HA 7kdsty A ®ists SA4sto] MnkA] 4729 oI S48
A8kRar, AlvbAl al g e AlES 1100C7HA 71 e o S43 A

Hal2 A5
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1

AmkAl 2= 7= A Qxte) FrRe AREe 71 71 AolE =A sty
High(d) S 8, Fgks &5, 5 m<d<10 g, 10 m<d<15 m, 15
m=<d<20 m, 20 mm<d<25 ym, d>25 me] 67+7+o.2 FFATE YAl Hr

HDe e AgenoR aoﬂ PAEDS T F, QAR @IS T
stga, A4 AR U 2 Tl AAuAe mes TH F, 449
A

4o Wael BE T poe Ausel dEAAUAe Ed

2-4) FAEA

H#A = Spearman A S o] &3Fo] EAEF A, MA A w3
T YA A o] Bl A ofup R o] wX|= ek éo}iﬂ A&l 3 A
pEES)
=1



A3 F AT 2H

L AR Al wfghd AlvkAl 4= =27] 9k FE

SEME o] &3le] 1,00001& = AulAl g=te] PAe #A@dsiga, 7+ A

Aol Al tizEAdel A= oAl B9 ARlS #dg oy, AlvkA] g9

A71E FA A

A oprt e 7F =2 anpR EAR AT A AvkAl 4Ape] A7) =

ooz wie Fa, Bt PAke] YAt #
Aoput 7L ol 5 Al Al FrE AlnkAl JAav]E

A&S HAH(Fig. 5, Fig. 6).
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Fig. 1. Representative SEM Fig. 2. Representative SEM
image of abrasive for Bamboo image of abrasive for Dentiste
salt Tiger herb® toothpaste. Plus White® toothpaste.
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Fig. 3. Representative SEM image
of abrasive for SNU O'’health
Total Care M® toothpaste.

Fig. 5. Representative SEM image
of abrasive for SNU O'health
Total Care L Plus® toothpaste.

Fig. 4. Representative SEM
image of abrasive for 2080"

toothpaste.

Fig. 6.

image of abrasive for Sensodyne

Representative SEM

Original® toothpaste.
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TAEJAL, FFAAAL7] = 1178 el Atk 208041 A Al = 3.44 - 29.69 m
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Table 2. Distribution of size of abrasive (average diameter) for each

toothpaste
Size of
. d>5 5<d<10 10<d<15 15<d<20 20<d<25 d=>25
abrasive
(m m (m (m (m (m
o) [0) o) o) 0, o)
Toothpaste (%) (%) (%) (%) (%) (%)
Bamb the number
amboo ; - 2.3 7.0 279 30.2 233 9.3
salt Tiger © particles
herb .
occupied area
toothpaste  py particles 0.2 15 13.8 279 416 151
the number
Dentiste of particles 83 28 2938 72 0 0
Plus White .
toothpaste %ulfﬁiiej 14 166 680 140 0 0
SNU the number
O'health  of particles 2% 404 21.2 25.0 58 19
Total .
Care M ocampled area 5 123 194 454 150 74
toothpaste ~ PV particles
the number 2 184 66.7 126 0 12
2080 of particles
toothpaste p
g’cul?;er(‘giflree: 0.1 11.0 67.3 15.1 0 6.6
SNU the number
O’health of particles 6.3 52.1 27.1 146 0 0
Total .
Care L oowiedarea ), 244 %0 386 0 0
toothpaste ~ PV particles
the number
Sensodyne  of particles 485 42.3 3.3 1.0 0 0
Original
toothpaste gcymgfr‘ii 180 505 A5 66 0 0
71— /\ﬂ

AAE AekA QAe] 27] BEEE Table 29 o), H 5] %
AAAE 15 m oldela 20 m v 271 AT 302%2 g B
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2. A A Aol gty AvhaA] wfgt

Szl ZAAA, WE|LHEH L8| EAAA

HAIA A, 20804121 A, Oﬂ Sl %ii%ﬂlﬂ%%ﬁixﬂ A A, Al

of A A AN e AmbA] WS 15.1%, 2080/‘%1 1 A= 17.6%0°1A . A vk

= A iAo ED A A A L] AvbAl v g

& 11.1%, AauQle A FAA A= 12.3%°] At o9k o] AlA]A 9
=

MmAoltR R YA SolAE Ag

Table 3. The relative tooth abrasivity and contents of abrasive for

each toothpaste

Contents of The relative
Toothpaste abrasive (wt.26)  tooth abrasivity

Bamboo salt Tiger herb
toothpaste 19.2 0.703
Dentiste Plus White toothpaste 20.8 0.690
SNU O'health

15.1 0.425
Total Care M toothpaste
2080 toothpaste 176 0.381
SNU O’'health Total Care L Plus

11.1 0.174
toothpaste
Sensodyne Original toothpaste 12.3 0.103
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3. A XAl w gt AlmkAl A

EDX= AlmtAl gate] diEs B4 A3, St dst2EEFS
gf3te]l Ca, Sr % Clo] &9 AxtA oA GAAAE AL vy
A AAA(FGEGo| EA A A, = | 2= <l 2
Al gEeA o] A XA, 20804 XA, o] 2=l §9 & AEEA o] Al Z ] A X

AE FHrshal oA Siek

Al M= Akl 2oz A" oqkshat

O7F A== At

Element]Weightz]/Atomic %]
——mm———=
O K 51.48  |65.07

1Si K 4352|3493

[Totais J100.00

o
@

o
o
'N J Vo, Jth VL
2 3 4 s [
0 1 2 3 4 5 L3
"ull Scale 1482 cts Cursor 6814 (B cts) ey

Fig. 8. Analysis of
for  Dentiste Plus

[ 1 2
ul Scale 1775 cés Curser 6710 (S ety)

abrasive

Fig. 7. Analysis of abrasive

for Bamboo salt composition

composition
White® toothpaste.

Tiger herb® toothpaste.
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o 1 2 3
"l Soule 1779 o2 Cursor 6710 (5 cty) L

Fig. 9. Analysis of abrasive
composition for SNU O’health
Total Care M® toothpaste.

- (Weight| Atamic%ﬂ

oo Joomw |
EL A e
[Totals_|[100.00
Spectrum 1
S
Q
p 1 2 3 4 s &
Full Scabe 1306 cfx Cursor. B.883 (7 cts) ke

Fig. 11.

Total Care L® Plus toothpaste.

Analysis of abrasive
composition for SNU O’health

Spectrum

o 1 2 3 L L3 L]
il e 1 Curser 814 (7w} ]

Fig. 10. Analysis of abrasive
composition for 2080%
toothpaste.

0 ¥

o

]
E - -

J 1 2 H %
' Scale 761 oo Curvor 8740 (3 ts) o)

Fig. 12. Analysis of abrasive
composition for  Sensodyne

Original® toothpaste.



Lo} AMnbAl B PAHA ] FAAA = Spearman

X2
4 Ash, aAelrtREs FFAAEA F Kol FRAA Ak

it

H| 1l x| o}m} &L
Al A, vl A otutRE el FaPAAT] 1F foldk dHAAVE AT
(p=0.069).

(pm)
14 4
12 1

10

High Medium Low
st Result of Tukey test (p<0.001)

Fig. 13. Significant difference between group and average size of
abrasive.
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Table 4. Correlation between the relative tooth abrasivity and contents

of abrasive

The relative tooth abrasivity Contents of abrasive (11007C)
1.00 933"

The relative tooth abrasivity

Contents of abrasive(11007TC) 933" 1.00

p=0.070
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Table 5. Multiple Regression Analysis
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Abstract

The effect of toothpaste abrasive

on the relative tooth abrasivity

Ji-Young Kim, BS
(Directed by Professor Dai-Il Paik, DDS, MSD, PhD)

Department of Preventive and Social Dentistry, The

Graduate School, Seoul National University

1. Objective

The purpose of this study was to investigate the effects of abrasive
particle on the relative tooth abrasivity. The characteristics of abrasive
particle (such as sizes, shapes, composition, and contents) were

evaluated how they affect the relative tooth abrasivity.
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2. Methods

Three groups of toothpastes were used for this study. Six toothpastes
were selected base on the classified the relative tooth abrasivity from
previous study. The factors of abrasive particle including their size,
shape, composition, and fraction were analyzed using Scanning
Electron Microscope, Energy Dispersive X-ray and Thermo
Gravimetric Analyzer after extraction of abrasive particles from
toothpastes.

After measurements, correlations between the properties of abrasive
particle and the relative tooth abrasivity were analyzed using SPSS
21.0 version program (SPSS Inc., Chicago, IL, USA).

3. Results

1) An average particle size of high-wear rate toothpastes were 16.78
um for the Bamboo salt Tiger herb and 10.67 um for the Dentiste
Plus White. For middle-wear rate ones were 11.78 ym for the SNU
O’health Total Care M and 11.97 um for the 2080. For low-wear
rate ones were 9.75 um for the SNU O’health Total Care L Plus
and 5.36 um for the Sensodyne Original.

2) We observed that particles of high-wear rate toothpastes had
irregular shapes, while particles of low-wear rate ones were

randomly clustered.

3) There was no correlation between the relative tooth abrasivity and

average occupied area by particles (p=0.208).

4) There was no correlation between the relative tooth abrasivity and
size of abrasive. While there were significant difference between

high-, medium-wear rate group and low—wear rate one.
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5) The main component of abrasive particle was SiO: except for the

Sensodyne Original which components were CaCOs and SrCls.

6) There is a positive correlation between the relative tooth abrasivity
and contents of abrasive (p=0.007, r=0.933).

7) The contents of abrasive were significantly associated with the
relative tooth abrasivity (p=0.008) in multiple regression model,
there were no significant association between average occupied

area by particles and the relative tooth abrasivity (p=0.109).

Key words : toothpaste, relative tooth abrasivity, abrasive size,

abrasive shape, abrasive composition and fraction
Student Number : 2007-23380
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