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Figure 1 (Color online) Schematic diagram of the sweat simulation device. (a) Diagram of skin sweat glands; (b) diagram of the structure of the
double-layer artificial microfluidic “skin”; (c) diagram of the sweating simulation experimental device; (d) photo of the running simulation sweating

device.

1770



hERE: BARE 2022 Fs52% 11

DD,
AP, <OP,,

F-AP, >F-AP,,

D 1 D, 2>>D a
AP, AP ,<<AP,

B2 (WA RRORE BT B2 545 O ) T AR B KRB () )2, MBI, T AN S5 (b) WUZ, LR T ZPET

i, HF 2

Figure 2 (Color online) Photographs and schematic diagram of sweating effect of single-layer film and double-layer film. (a) Single layer, stainless
steel layer, sweating unevenly; (b) double layer, top layer stainless steel layer and bottom layer PET film, sweating uniformly.
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Figure 3 (Color online) Structural diagram of the simulated sweating device. (a) Layered structure; (b) artificial microfluidic “skin” layer structure

and process flow chart.
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Figure 4 (Color online) Characterization of pore size. (a) Pore size of upper stainless steel; (b) pore size of lower PET membrane.
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Figure 5 (Color online) Comparison of hydrophilicity between artificial microfluidic and human skin. (a) Surface contact angle of uncleaned human
skin; (b) surface contact angle of cleaned human skin; (c) surface contact angle of artificial microfluidic “skin” (4 pL water).
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Figure 6 (Color online) Photographs of the uniform “sweating” of the device. (a) The overall sweating image; (b) the effect of the sweating area; (c)
the change of droplet size at a “sweating” rate of 1.5 pL min~' ¢m™ and a duration of 4.5 min.
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Figure 7 (Color online) Measuring the flow rate of the “sweating” device. (a) Tape on one side of the water-absorbing filter paper; (b) the filter paper
covers the sweating area, and then the weight change before and after the filter paper absorbs water are recorded; (c) plot of syringe pump flow rate vs.

measured “sweating” rate.
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Preparation of the artificial “skin” uniform sweating simulation device

ZHENG Hui'”?, LIU MengYuan’, YANG XianQing’, CAO Yun', NIE WeiRong',
WANG ShuQi” & ZHANG Ting™

! School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2 Suzhou Institute of Nano-Tech and Nano-Bionics, Chinese Academy of Sciences, Suzhou 215123, China;
3 Gusu Laboratory of Materials, Suzhou 215123, China

To meet the needs of testing wearable sweat sensors and epidermal electronic devices on the skin surface during sweating, a sweat
simulation device with facile preparation, good repeatability, and stable performance was developed. Fabrication methods and design
principles used in artificial microfluidic “skin” layers were proposed. The top layer of the artificial microfluidic “skin” layer is
composed of rigid materials such as stainless steel to keep its structure stable, which simulate the sweat pore density and
hydrophilicity of the skin surface; the bottom layer is composed of polyethylene terephthalate track etching film to provide sufficient
driving force; the interface between the top and bottom layers is bonded by a thin polydimethylsiloxane film, which possesses the
characteristics of high stability and easy removal and replacement. The sweat simulation device controls the flow rate through a
syringe pump and realizes a stable, uniform, and wide-range sweat rate simulation. The simulative flow rate per unit area is
0.21-211.53 uL min ' cm *, which effectively covers the physiological sweating range of human skin. This study plays an important
role in understanding wearable sweat sensor testing and microfluidic devices.
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