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Abstract: Through our entire life, oral care products such as toothpaste are used. Thus the safety of oral care
products used every day to our mouth is very important. As the previous study in animal tests or clinical trials,
surfactant in toothpaste may cause the oral irritation. However, EU cosmetics legislation prohibits animal testing
of cosmetics and its ingredient for animal welfare. Therefore the development of alternative in vitro test has been
actively performed to replace or reduce using the animal in many areas. However, the way to evaluate oral mucosal
toxicity has been done using animal models or clinical trials from now on. Even more, the experiment with human
oral 3D tissue or human oral cell line is used recently. The aim of this study is the development of oral mucosal
irritation method without using animal for the safety of the oral care product. We developed in vitro test method
for oral irritation by using human oral cell line (YD-38 cell) acceptable to toothpaste which contains insoluble
material. By the results of this assay, we could discriminate toothpaste with or without irritating substance as same
manner in animal studies reported previously. In addition, we confirmed that toothpaste for babies and children
toothpaste irritated oral musoca lower than the general adult toothpaste. The present study suggest that this new
in vitro method by using human oral cell line (YD-38 cell) could be used for evaluation of oral irritation without
using animal.
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Sejo}d A (fetal bovine serum: FBS, GIBCO, USA),
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Table 1. Main Component of the Toothpastes Used in This Study

Category Toothpaste A Toothpaste B Toothpaste C Toothpaste D
Abrasives Calcium Carbonate Calcium Carbonate Calcium Carbonate Calcium Carbonate
Flavorants Sodium Saccharin Sodium Saccharin Sodium Saccharin Sodium Saccharin
Humectants Glycerin Glycerin Glycerin Glycerin
Humectants Sorbitol Sorbitol Sorbitol Sorbitol

Xanthan Gum
Cellulose Gum
hydrated silica

Thickening agents
Thickening agents
Thickening agents

Xanthan Gum
Cellulose Gum
hydrated silica

Xanthan Gum
Cellulose Gum
hydrated silica

Xanthan Gum
Cellulose Gum
hydrated silica

Perfume Perfume Perfume Perfume Perfume
Preservatives Methyl Paraben Methyl Paraben Methyl Paraben Methyl Paraben
Water Water Water Water Water

Surfactants None SLS* 1 % SLS 2 % SLS 4 %

*Sodium Lauryl Sulfate (SLS)
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Table 2. List of 21 Toothpastes
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No. Category Name

Toothpaste 1 Babies
Toothpaste 2  Babies

Babies' Toothpaste 1
Babies' Toothpaste 2

Toothpaste 3 Children Children’s Toothpaste 1
Toothpaste 4  Children Children’s Toothpaste 2
Toothpaste 5 Children Children’s Toothpaste 3
Toothpaste 6 Children Children’s Toothpaste 4
Toothpaste 7 Children Children’s Toothpaste 5
Toothpaste 8  Children Children’s Toothpaste 6
Toothpaste 9  Organic Organic Toothpaste 1

Organic Toothpaste 2
Organic Toothpaste 3
Whiteing Toothpaste 1

Toothpaste 10 Organic
Toothpaste 11  Organic
Toothpaste 12 Whiteing
Toothpaste 13 Whiteing Whiteing Toothpaste 2
Toothpaste 14 Whiteing Whiteing Toothpaste 3
Toothpaste 15 Gum care  Gum care Toothpaste 1
Toothpaste 16 Gum care  Gum care Toothpaste 2
Toothpaste 17 Gum care  Gum care Toothpaste 3
Toothpaste 18 Gum care  Gum care Toothpaste 4
Toothpaste 19 Plaque care Plaque care Toothpaste 1
Toothpaste 20 Plaque care Plaque care Toothpaste 2
Toothpaste 21  Plaque care Plaque care Toothpaste 3

* The toothpaste were classified in 6 categories by using
age and effectiveness.
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Table 3. Calculated CV50 (mg/mL) Results of 4 Toothpastes by 2 Different Methods (mean + SD, N = 3)
2 Performed Methods
Method Method A :
1. treatment of diluted toothpaste solution
2. elimination of insoluble material by washing
Method B :
1. elimination of insoluble material in diluted toothpaste solution by centrifuge
2. treatment of supernatant of diluted toothpaste solution
CV50 (mg/mL)
Method A Method B
Toothpaste A (SLS 0 %) 100.81 + 10.83 100.67 + 14.32
Toothpaste B (SLS 1 %) 61.86 + 8.65 53.36 + 4.50
Toothpaste C (SLS 2 %) 46.83 + 5.67 42.089 + 6.60
Toothpaste D (SLS 4 %) 40.13 + 0.82 35.317 + 7.30

* Two-way ANOVA
- Method : p-value = 0.251
- SLS concentration in toothpastes
- Method * SLS conc. : p-value =

: p-value = 0.000

0.695
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CV50 (mg/ml)

0 1 2 3 4 5
SLS concentration in toothpaste (%)

Figure 1. The rank correlation between % composition of

SLS in toothpastes and calculated CV50 (mg/mL) of

YD-38 cell culture (correlation coefficient -0.852,

p-value = 0.148).

T2, Al sk xeke] A 3= Table 4, Figure 29}
e} AAkE CV50 B9+ 1.83 ~ 131.54 mg/mL7HA]
WA Yebgon], MxEAo] g et xeky sp
oFgk z]oF kel oF 100u}<] xfolE vreERITh FESH
o} - o]&o] x|k Z,] MNEEA A= Adk Al
2| efel U]‘iﬂ - Sl AR - XA X0k 1053 v wste] o]
XE THA2- sample t-test) A3 EAH R F-ol%t
zFolE XSt Table 5). ©] A= fof - ofHo] X|oF
o] Unk Adl Zeke] nlal] v e 7 M 54



A ekell gk YD-38 AEFE EEF M2 77 Fe A= Ay 309

Table 4. Calculated CV50 (mg/mL) Results of 21
Toothpastes (mean + SD, N = 6)

CV50
No. Name (mg/mL)
Toothpaste 1  Babies’ Toothpaste 1 123.02 = 517
Toothpaste 2  Babies' Toothpaste 2 13154 + 10.1
Toothpaste 3 Children’s Toothpaste 1 81.99 £ 13.92
Toothpaste 4  Children’s Toothpaste 2 69.3 £ 6.46
Toothpaste 5  Children’s Toothpaste 3 41.05 + 5.83
Toothpaste 6  Children’'s Toothpaste 4  47.18 + 1.78
Toothpaste 7 Children’s Toothpaste 5 1.83 = 0.76
Toothpaste 8  Children’s Toothpaste 6 32.78 + 14.28
Toothpaste 9 Organic Toothpaste 1 5.02 = 0.19
Toothpaste 10  Organic Toothpaste 2 5.26 = 0.44
Toothpaste 11  Organic Toothpaste 3 40.7 = 0.26
Toothpaste 12 Whiteing Toothpaste 1 501 = 0.21
Toothpaste 13  Whiteing Toothpaste 2 788 £ 0.71
Toothpaste 14 Whiteing Toothpaste 3 45 + 0.64
Toothpaste 15 Gum care Toothpaste 1 357 = 0.22
Toothpaste 16 Gum care Toothpaste 2 505 + 1.34
Toothpaste 17 Gum care Toothpaste 3 3.89 + 0.52
Toothpaste 18 Gum care Toothpaste 4  3.63 + 0.10
Toothpaste 19 Plaque care Toothpaste 1 2.6 £ 0.98
Toothpaste 20 Plaque care Toothpaste 2 592 + 0.74
Toothpaste 21 Plaque care Toothpaste 3 4.82 + 0.13
CV50 (ma/mi)
0 20 4 80 80 100 120 140 180
Toothpaste 1
Tocthpaste 2

Tocthpaste 3
Toothpaste 4
Toothpaste 5 E ——
Tocthpaste £ -1
Toothpaste 7 W
Tocthpaste 8 I ——————
Tocthpaste 9
Toothpaste 10

Toothpaste 11 | ———
Tocthpaste 12 mm
Toothpaste 13wk

Toothpaste 14 M
Toothpaste 15 m
Toothpaste 16 e
Toothpaste 17
Tocthpaste 18 m
Tocthpaste 19 m
Tocthpaste 20 mm
Toothpaste 21

Figure 2. The calculated CV50 (mg/mL) results of 21
tested toothpastes.
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Table 5. 2 Devided Group by Toothpaste Category
(mean £ SD, N = 6)

Group Toothpaste CV50 (mg/mL)
Group 1* Toothpaste 1 ~ 8 61.70 £ 440
Group 2* Toothpaste 12 ~ 21 469 + 147

2 sample t-test, p < 0.005
Group 1* (Babies’ and Children’s Toothpaste)
Group 2% (Whitening, Gum Care, Plaque Care Toothpaste)
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