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ABSTRACT

Objectives: The purpose of this study was to determine skin adhesion rate of children’s modeling clay for

€xposure assessment.

Methods: Children’s modeling clays were classified into 10 categories as PVA clay, PVA soft clay, starch-based
clay, foam clay, rubber clay, oil clay, muddy clay, terra clay, paper clay and slime. A total of 26 children’s clay
goods was selected. Moisture content (%) and hardness of clays were measured. Five adults aged 20 to 25were
recruited for experiment. Gravimetric difference of modeling clay was determined after 3 minutes playing time.
Skin adhesion rate (g/min/cm?®) was estimated bythe amount of skin adhesion per minute (g/min) and each

individual’s palm surface area (cm?).

Results: Twenty four of the 26 children’s modeling clay products were adhesive to skins. Two products of foam
and rubber clay were not adhered to skin. For the 24 products, the average skin adhesion rate was 5.5x10™+
4.0x10™ g/min/cm?. The highest skin adhesion rate was 1.3x107+4.4x10™* g/min/cm’ for paper clay. The lowest
skin adhesion rate was 4.6x10°+1.1x10™* g/min/cm? for oil clay. The skin adhesion rate was increased with
increase of moisture content. Adhesion rates of some clays were varied by person and testing trials.

Conclusion: The study determined skin adhesion rate of children’s modeling clay. The adhesion rate is useful
for exposure and risk assessments and setting safety guideline to protect children’s health.
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Table 1. Classification of modeling clays by main

ingredient
Modeling clay Main Ingredient
PVA clay PVA resins
Starch-based clay Starch, Flour

Foam clay Synthetic resins, Polystyrene
Rubber clay Synthetic resins, Rubber
Muddy clay Mud

Terra clay Mud, Pulp, Glue

Paper clay Pulp, Glue

Oil clay Starch, Wax, Oil

Slime PVA resins, Borax
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Table 2. Moisture (%) and hardness in modeling clays

. Moisture Hardness
Modeling Sample ID  content (%) (Share OO)
clay AveLSid AvetSid

50.18£1.09  34.30+2.75
l;\;‘; 63.8241.42  25.1342.46
6124+1.86  19.67+1.32
P Vga;"ﬂ 4 77.18+3.40  3.87+0.35
Starch- 5 4447+0.58  13.03+1.04
based 6 47.95+0.58  8.07+0.35
clay 7 53.01£029  18.30+1.55
8 50.874336  14.43+1.31
Fc(;:ym 9 NA. 15.93+1.46
10 66.23£3.00  21.30+1.73
11 3.08£0.53 71274225
R‘:g;er 12 045£0.12  76.33£2.66
13 0.66£0.52  68.03+1.42
14 24326046  43.87+2.16
MCLI‘SSY 15 22494033 53.20+1.44
16 23.8742.03  32.03+1.62
Terra 17 31.54£047  38.57+0.85
clay 18 41.04+0.24 32.733.14
19 30.5840.15  41.50+2.11
iﬁgﬁr 20 37.00£0.91  29.33+1.08
21 48.87+0.55  67.4342.35
0il clay 2 0.85£033  22.83+1.21
23 96.69+2.29 NA.
_ 24 89.65+0.32 NA.
Slime
25 86.85+0.77 NA.
26 96.96+1.25 NA.
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Table 3. Descriptive statistics of amount of skin adhesion (g/min) and skin adhesion rate (g/min/cm’) in modeling clays

Amount of skin adhesion (g/min) Skin adhesion rate (g/min/cm?)

Modeling clay Sample ID
Ave+Std Ave=Std

1 0.06+0.03 2.2x10™£1.2x10™
PVA clay 2 0.08+0.03 3.1x10+1.1x10™*
3 0.05+0.02 1.9x10*+£8.9x10°
PVA soft clay 4 0.15+0.06 5.4x10£2.1x10™*
5 0.10+£0.06 3.6x10™+2.0x10™
Starch-based clay 6 0.08+0.03 3.1x10™+1.2x10™
7 0.11+0.07 4.0x10"+2.3x10*
8 0.08+0.04 3.1x10™£1.4x10™

Foam clay 9 -0.01£0.02 N.A.
10 0.07+0.03 2.6x10™£1.1x10™

11 0.00£0.01 N.A.
Rubber clay 12 0.01£0.02 4.8x10°+6.0x10°
13 0.02+0.02 6.5x10°+7.7x10”
14 0.21+0.07 7.8x10+2.2x10™
Muddy clay 15 0.23+£0.09 8.2x10™*+2.7x10™*
16 0.27+0.11 9.6x10"+3.6x10™
Terra clay 17 0.25+0.12 8.8x10™+3.8x10™
18 0.23£0.10 8.1x10*+2.9x10™
19 0.21£0.10 7.7x10+3.3x10™
Paper clay 20 0.33+0.18 1.2x10°+5.5x10™
21 0.36+0.14 1.3x103+4.4x10*
Oil clay 22 0.01£0.03 4.6x10°+£1.1x10*
23 0.24+0.08 8.8x104+2.4x10™
. 24 0.15+0.04 5.4x104+1.2x10™*

Slime

25 0.14+0.04 5.1x10™£1.4x10™
26 0.36+0.18 1.3x10°3+7.0x10*
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stod 5ol At 7 FAHES A AFA B
Ao folgh Aol7t AUATHp<0.01). 58] AF
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Fig. 1. Variation of adhesion rate for 10 modeling clays products by 5 persons (1: foam clay, 2: muddy clay, 3: paper clay,
4: PVA clay, 5: PVA soft clay, 6: rubber clay, 7: starch-based clay, 8, 9, 10: Slime)
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