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Abstract: Skin elasticity has been known to be influenced by the change of dermal components such as collagen, elastic
fiber, and glycosaminoglycans. However, it is unclear whether the uppermost epidermis may affect the mechanical charac-
teristics of elasticity. In present study we tried to find the role of stratum corneum when determining the elastic property
under skin bioengineering measurement with Cutometer”™. A total of 10 healthy volunteers aged 25-40 years were inves-
tigated by the parameters reflecting the skin elasticity from face and volar forearm. Within various ranges of suction pres-
sure, RO (=Uf), R7 (=Ur/Uf) and R8 (=Ua) were obtained to explore the depth-associated elasticity. In addition, these
parameters were re-measured after the skin was fully hydrated. As results, we found that the measurement of depth-asso-
ciated elasticity was possible as using various suction pressure. And the R7 parameter was significantly lower from face
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than those from forearm in before hydration (p < 0.05). Also, we found that the hydration of stratum corneum could
affect skin elasticity. Especially, the R7 parameter at 300 mbar suction pressure of face skin showed significantly in-

creased values than that of before hydration (p < 0.05). Interestingly, measured data from the face before and after hydra-

tion manifested relatively higher variation than from the forearm. These results suggest that it is possible to evaluate the

skin elasticity considering the changes of stratum corneum and epidermis by using various suction pressure and skin

hydration.
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F0 = surface A [
F1=surface B 0

r

RO = Ui R8 =Ua
R1=Uf-Ua

R2 = Uajut

R3 = last max. amplitude

R4 = last min. amplitude

R5 = UrfUe

R6 = UvjUe

03 R7 = Urjuf

R8 =Ua

R9 =R3-R0

Ut =RO R1=Uf- Ua

parameters definition

total extensibility of the skin
RO(U) (mm, total displacement from initial position at
maximum negative pressure)

biological elasticity

R7(UUD (ratio of elastic recavery to total deformation)

total deformation recovery atthe end of the stress-off

Re(Ua) period (mm)

Figure 1. Example of a skin deformation curve obtained with a
Cutometer™.
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epidermis dermis subcutaneous

Figure 2. Supposed skin depth that may be effected by various
suction pressure of a Cutometer™.
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Table 1. The Comparison of the Changes of Elastic Parameters between Forearm and Face Skin of before Hydration under Different

Suction Pressure

o

Suction pressure (mbar)

200

300

450

0.158 + 0.0118

0.205 + 0.0105

0.247 + 0.0203

0.144 + 0.0308

0.176 + 0.0391

0.207 + 0.0630

0.849 + 0.1846"

0.767 + 0.1104"

0.611 + 0.0516"

0.483 + 0.0512

0.407 + 0.0328

0.327 + 0.0385

Parameter Measuring site
100
forearm 0.084 + 0.0283
RO (Uf)
face 0.104 + 0.0279
forearm 0.829 + 0.2340"
R7 (Ur/Uf)
face 0.513 £+ 0.1300
forearm 0.059 + 0.0122
R8 (Ua)
face 0.061 £ 0.0252

0.130 + 0.0290

0.173 + 0.0376

0.206 + 0.0419

0.097 + 0.0321

0.120 + 0.0384

0.133 + 0.0471

Each values represents mean + SD (": forearm vs face, R7 parameter, p < 0.05)
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Figure 3. The graph for the changes of elastic parameter
changes between forearm and face skin of before hydration
under different suction pressure. Each values represents mean
+ SD (p < 0.05).
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2. The Difference (A\) of Elasticity Parameters between before and after Hydration

Suction pressure (mbar)

Parameter Measuring site
100 200 300 450

forearm 0.029 + 0.0259 0.022 + 0.0305 0.017 + 0.0341 0.015 + 0.0405
RO (D face 0.038 + 0.0680 0.036 + 0.0659 0.028 + 0.0849 0.025 + 0.1015
forearm -0.072 + 0.2507 -0.103 + 0.1888 -0.063 + 0.0964 -0.009 + 0.0569
R7 (/0D face 0.005 + 0.1461 0.057 + 0.0790 0.065 + 0.0325* 0.050 + 0.0504
forearm 0.032 + 0.0363 0.021 + 0.0619 0.015 + 0.0583 0.019 + 0.0538
RS (Ua) face 0.031 £+ 0.0512 0.042 + 0.0583 0.040 + 0.0682 0.046 + 0.0774

Each values represents mean + SD (": forearm vs face, R7 parameter, p < 0.05).

Table 3. The Comparison of the Trend-line Slope on each Elastic Parameter between Forearm and Face Skin

Measuring site Parameter Before hydration After hydration
RO (Uf) 0.00046 + 0.000125* 0.00042 + 0.000064
Forearm skin R7 (Ur/Uf) - 0.00066 £ 0.000619 - 0.00045 + 0.000307
R8 (Ua) 0.00041 + 0.000102° 0.00038 + 0.000051
RO (Uf) 0.00029 + 0.000116 0.00025 + 0.000118
Face skin R7 (Ur/Uf) - 0.00055 + 0.000398 - 0.00044 £ 0.000202
R8 (Ua) 0.00020 + 0.000073 0.00024 + 0.000095

Each values represents mean = SD (a: forearm RO vs face RO, before hydration, p < 0.05,

hydration, p < 0.05).
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Figure 4. The graph for changes of each parameter on forearm
skin after hydration. Each values represents mean + SD (no
significant).
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Figure 5. The graph for changes of each parameter on face
skin after hydration. Each values represents mean + SD (before
hydration vs after hydration, R7 parameter, p < 0.05).
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