Supplementary Materials S1:
Theoretical calculation for soft cloth and changing cloth diameter

Consider the case where the cloth is soft and the radius of the clothing changes
with human motion. By considering the proposed structure with radius curvature of the
wear r and the polyurethane foam thickness #;, the change of each part when a person
wears the proposed structured wear is considered as follows:

T+ Ary=b+ h—Ahg (S1-1)
where b is the body's radius, Aho is the change in the polyurethane foam thickness, and Aro
is the wear's changed radius.

In the above state, the contact pressure is equal to the pressure that deforms the
polyurethane foam, so the contact pressure can be represented using the function Eurf(¢),
which shows the relationship between the strain in the polyurethane and the pressure

produced by the strain as follows:

P=Eye(5D  (S12)
Notably, the function Eur(e) must be determined separately to calculate the actual pressure.
In most cases, actual measurement is required.

When the body's diameter changes from b to b+Ab by the movement, the next
equation holds using the change of the polyurethane foam thickness Ah: and the change of
the wear radius Ar:

7+ Arg+Ary = b+ Ab + h — Ahg — Ahy (51-3)
Furthermore, the contact pressure at that time can be written as follows:

AhO:l-Ahl) (S1-4)

P = Eype(

From equations (3) and (4), the contact pressure can be converted as follows:

(h+b)-r—Arg—Ar,+Ab

> ) (S1-5)

P = Eyre(

As the amount of strain on the clothing is linked to the change in the polyurethane foam
thickness, it is challenging to give a general explanation. However, the approximate change
trend is that lengthening the diameter of the clothing, which corresponds to wearing
flexible clothing or soft clothing material, leads to a reduction in Ahi, thereby decreasing
the contact pressure. We considered that a rough assessment of whether the clothing is
softer could be made by considering the material of the clothing, the polyurethane foam,
and the balance of the respective forces. The discussion is provided in Supplementary
Materials S2



Supplementary Materials S2:
Relationship between fabric tension and urethane balance based on material

mechanics calculations

In this appendix, the effect of the hardness of clothing and polyurethane foam is
considered. First, in the case without polyurethane foam, the contact pressure can be
calculated by following Kirk's Equation [S2-1]:

P:T_h+ﬂ
1

ot (52-1)
where T and Tv are the warp and weft yarn tension [N/m] and rx and r. are the radius of
curvature of warp and weft yarns [m]. Notably, the radius of curvature in the vertical
direction r» can be taken to be large enough to be ignored based on the human body
structure. When considering putting the polyurethane foam with thickness £, the radius of
the clothing 7, can be expressed as follows by incorporating the body radius b:
Tm=b+h (52-2)

here, the thickness of the clothing t was ignored because it is small compared to body
diameter and polyurethane foam thickness.

The tension T can be calculated from Young's modulus Econ [Pa] of the clothing,
the thickness of clothing t [m], and the strain of the clothing ¢ of the garment as follows:

Thinitiar = Eclotnte (52-3)

When considering the change in the body diameter Ab and polyurethane thickness Ak, and
assuming that each is deformed while maintaining its cylindrical shape, the relationship

between them is as follows:

_ Ab+Ah
b+h

(52-4)

Thus, the contact pressure on polyurethane foam can be written as follows:

_ Eclotht(Ab +Ah)

P (b+h)?

(S2-5)

Notably, it was assumed to be the region where b + h + Ab + Ah=b + h.
Conversely, by considering the relationship between polyurethane strain and

pressure, the relationship can be written as follows because Ah is lower than 0:

-Ah
P = Eyre n (52-6)

here, Eur is the young's module of the polyurethane foam. Notably, while the definition in

the main text is presented as a function, it is defined as a constant here. By considering

Formulas (5) and (6), the relationship can be expressed as follows:



E t-Ab Eyre'tAb
— clotl}? — e ure (82'7)
(b+h)2+=Cloth.t.p (b+h)?+th
Eure Ecloth

This means that the case can be divided based on the ratio of Ecwt: to Eure as follows:

Eciotn't"AD

@ Eu>> Ecion: P = (b+h)?

Eyre'Ab
@ Eu<< Ecioth: P = %

Notably, in this case, the relationship between Ab and A is as follows:

Eyre'het-Ab
Ah = Ecloth'h't+Eyre (b+h)? (82-8)

and Ah=ADb because Euwre<<Eot; it can be written as follows:

_ Euyre'Ah
T oh

P (52-9)

This indicates that, in this case, only the deformation of the sponge and the resulting
pressure need to be considered.
(3) Ew=Edom: The above formula (S2-7).
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Supplementary Materials S3:
The images of the ionic liquid gel type bioelectrode, wear, and polyurethane

foam used are provided

The image of the ionic liquid gel type bioelectrode, wear, and polyurethane foam
used is shown in Figure S3. For further details regarding the fabrication process, please

refer to a previous study [S3-1].
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Figure S3. The image of the used ionic liquid gel type bioelectrode, along with the polyurethane foam

and the wear used in the experiment.
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