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Numerical Study on Availability of Air-Jet Impinging Test to Measure Skin Elasticity
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It is important to measure skin elasticity in vivo for understanding the mechanical characteristics of skin.
Various types of measuring methods have been proposed. Most of them employ contact method which has
problems depending on the contact or friction. We employ a noncontact method, because it does not need to
consider the contact or friction in the computational simulation. Moreover, since the air-jet test is an open
system, we can downsize the total apparatus to measure the extremely thin epidermis. Instead, we need to
consider the fluid-structure interaction between air-jet and skin. As the first trial, we obtained the surface
pressure distribution when the air-jet was impinged on a flat wall in arbitrary conditions. The skin
deformation by such surface pressure was evaluated by the finite element analysis in various conditions.
Consequently, we determined the testing condition to measure the Young’s modulus of epidermis.
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Fig.1 Air-jet impinging test.
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Fig.3. Relationship between A and h/dy.
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Fig.4. Relationship between B and h/dy.

A=A +A(h/dy)+Al(hd, ) 4
B = B,exp|- (h/d,, }/B?] ©)
7720, B ZREE H 15 DR 8UE Ag=0.5803, Ay =
0.01096, A,=0.004159, B,=1.226, B;=9.276 Th~7-.
3.2 REDY I RFMAZOBRE
3 BETNVORBERM OGO, —BRINEHPE
Ap IR T 2 FHIY > 7R E OELEX 5I1RT. fAlE, £
B, BEOY L 7REFERICER TR L. 7272 LAHE,
FH, BEFEOESIIZNEN 10 um, 50 um, 1mm TH 5.
B 5 OFITIE, dy =25 pm TEHAIY > 7 RBEKE DY T
RE—HTDH, 0L, FBEBOY U IREESEELL
SET, RV 7 R23H T2 Okl 2 INE#P d, 2
Rpjzb 2 A, LTI dy =40 pm 23 T o 7.

2.0 T T T T T T T
B —— Stratum corneum -

T 16t — Viable epidermis
= Dermis
w + FEM
5 12} R
=
3
8
E 08 4
w
o - 4
3 Optimum
£ 04 E

0 1 1 1 1 1 1 1 {

T T
0 0.02 0.04 0.06 0.08 0.1
Distribution range, d,[mm]

Fig.5 Result of finite element analysis.
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