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Abstract This study was conducted to effect the cell activity and cytotoxicity of dentifrice. For the study, 6 kinds
of general dentifrice, 3 kind of whitening dentifrice, 2 kinds of natural dentifrice and SLS(sodium lauryl sulfate)
of positive control group. Immortalized human gingiva fibroblast cell was used for the study, WST test for cell
activity and Agar diffusion test for cytotoxicity. Agar diffusion test showed high cytotoxicity in general dentifrice
test group and whitening dentifrice test group, but low cytotoxicity in natural dentifrice test group. As a result of
cell nucleus staining, cell shape and nuclear activity showed that the highest activity in natural dentifrice group,
followed by whitening dentifrice group and general dentifrice group. As a result of this study, the cytotoxicity of
different ingredient and according to the use to dentifrice. As a result of this study, we confirm cytotoxicity of kind
and components according to the purpose of using dentifrice. Therefore, it is necessary to indicate the detailed
ingredients of dentifrice for the smart choice of consumers.
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Table 1. Appliance of dentifrice materials of this

study
Classification ~ S"0UP Ingredient Country of
name manufacture

calcium carbonat, sodium
G-1 monofluorophosphate, Korea
tocopherol acetate
sodium fluoride, Water,
sorbitol, hydrated silica,
glycerin,
polyethylene-polypropylen
e glycol, flavor,
polyethylene glycol,
sodium lauryl sulfate,
titanium  dioxide,

General
dentifrice
USA
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carboxymethy! cellulose,
sodium saccharin,
tri-calcium phoshate

dental type silica, sodium
G-3 fluoride, tocopherol Korea
acetate

sodium fluoride,
G4 tocopherol acetate, silicon Korea
dioxide

sodium
monofluorophosphate,,
silicon dioxide,
cetylpyridinium chloride ,
Anhydrous Tetrasodium
Pyrophosphate

G-5 Korea

aqua, sorbitol, hydrated
silica,hydroxyethylcellulose
, olaflur(fluoride 1250ppm),
titanium dioxide, aroma,
limonene, saccharin,
Amine flouride

G-6 Germany

dental type silica, sodium
monofluorophosphate,
sodium fluoride,
Anhydrous Tetrasodium
Pyrophosphate ,
tocopherol acetate

Korea

W-2 green tea extract Korea

Sodium lauryl sulfate,
Sorbitol solution,
propylene glycol, Silicic
anhydride A, Sodium
carboxymethy! cellulose,
saccharin sodium, Sodium
anhydrous

pyrophosphate, Titanium
oxide, Titanium
oxide,Menthol,Paraben

Whitening
dentifrice

Japan

non-surface active agent ,
N-1 non-artificial sweeteners,  Korea
non-synthetic perfume

key ingredient : carendula
Water (Aqua), Calcium
Carbonate, Glycerin,
Magnesium  Aluminum
Silicate, Alcohol,
Calendula Officinalis
Extract, Commiphora
Myrrha (Myrrh) Extract,
Foeniculum Vulgare
(Fennel) Oil, Xanthan
Gum, Ammonium
Glycyrrhizate,
Limonene(from natural
essential oils)

Nature
dentifrice

N-2 Germany

Positive

PC SLS(sodium lauryl sulfate)
control

2.2 Q1FERN A2t

Ol F el A|ZS Y35ke] Gastric mucin 44g (Musin
from porcine stomach, Sigma, USA), NaCl 0.762g
(Sodium Chloride, Duksan Co., Korea), CaCl,
0.462g(Calcium Chloride, Duksan Co., Korea), KI,PO,

1.476g(Potassium phosphate, Duksan Co., Korea),
KCL2.228¢ (Potassium chloride, Duksan Co., Korea) <
distilled water (D.W) 2Ll ¥ 3L 24h ‘§<F w121 &
AG57] HitE AlskAth pH 687 248t 54 4
B2 A5t eE st

2.3 AIZ vl
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Immortalized human gingiva fibroblast cell(hNOF)E- o]
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2.5 Al 54 H7} (Agar diffusion assay)

A3 54 7EE 571 flel S/l o= polyethylene
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Atk A& 6 mm T4 1 mm9 filter paper$]el 22+ X
oS &¥|3 50 °C AZZA 1A THESE A=A FT
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whe} agar diffusion assay= Al 33ttt AlE FHd8
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7+ B¢k 37°C, 5% CO, Incubatoroll A wjokalsic). vl
Ao ok wiF el (M 871 WA ] 80% ©]7d) ¢} Al
o P& Ao R eIttt iG-S Al A
medium(¥§#] 4 mL : FBS 1 mL : agar 5 mL)& 10 mL
A7} F 23tk Agar7l 2o GAgo (Neutral red :
PBS =300 uL : 10mL)2- filtering(200 um filter) &}o] 5
ot A2 Ao $ 30% 53¢ CO, Incubatorel
skt o] F Ao R dM ARE Rl § 4
oFS A ASEL PBS 10 mLZ Aojulal 1zxstal Alg

X
A
al T
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oA vtk Al ol M APE zoneo] F7]0]
w2} 0-5% gradeE TESFITHTable 2 i, 1SO
10993-5 [17]).

Table 2. Decolorization index

Decqlorlzatlon Description
index

0 No detectable decolorization zone around or
under specimen

1 Decolorization zone limited to area under
specimen

P Decolorization zone extends less than 0,5 cm
beyond specimen

3 Decolorization zone extends 0,5 cm to 1,0 cm
beyond specimen
Decolorization zone extends further than 1,0

4 cm beyond specimen but does not involve
entire dish

5 Decolorization zone involves entire dish
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Fig. 1. Cell viability result of adults dentifrice
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Table 3. Cell activity result of dentifrice

Groups Cell activity (%) ( n?g;:i%em
G-1 29 £ 290
G-2 21 + 042
G-3 19 + 0.68 o1 + 971
G4 21+ 198 o
G-5 14 + 0.63
G-6 21 £ 055
W-1 31 42
W-2 30 £13 37 £ 528
W-3 50 + 1.49
N-1 72 £ 150
67 + 1.36
N-2 62 + 1.42
PC 16 + 2.83
3.2 AE =4 37}
Aoke] AE B4 AES B sl 150
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Table 4. Agar diffusion assay zone grade result

Groups Grade

G-1
G2
G-3
G-4
G-5
G6
W-1
W-2
W-3
N-1
N-2
PC
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Fig. 2. Result of cell morphology and nucleus activity
(a) G—1 group, (b) G—2 group, (¢c) G—3 group,
(d) G—4 group, (e¢) G=5 group, (f) G—6 group,
(g) W—=1 group, (h) W—=2 group, (i) W-3
group, (j) N—1 group, (k) N—2 group (1) PC
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