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Development of waterproof bioelectrode using pdiyknedioxythiophene
polystyrenesulfonate (PEDOT:PSS) nanosheets amtt@ardiogram measurements during
bathing. {Grad. Sch. Adv. Sci. Eng., Waseda Univ., 2WSE, Waseda Univ., °CLS, Singapore
Polytechnic, “Fac. Sci. Eng., Waseda Univ.) OSho Mihara? Hui-Lin Lee? Shinji Takeok&*

Accurate and long-term electrocardiogram (ECG) mesasent is effective method for the
early detection of cardiovascular diseases. Péatigun the current situation where COVID-
19 spreading over the world, daily biosensing sirddle because neglected chronic conditions
may lead to fatal consequenceSonductive hydrogels have been used for ECG meamant,
However they swell upon contact with water and |tseir adhesiveness and electrical
properties. In this study, we developed a comféetamd waterproof bioelectrode using a
poly(3,4-ethylenedioxythiophene):poly(styrenesuifonacid) (PEDOT:PSS)/poly(styrene-
butadiene-styrene) (SBS) bi-layer nanosheet and aterproof film. PEDOT:PSS/SBS
nanosheet was completely folded with a conductilogs of only 5%, providing a reliable
electrical connection between the skin and theswiféis electrode can measure ECG in water
with a signal-to-noise ratio similar to that in,and revealed an increase in heart rate from 79
bpm to 131 bpm with changes in body temperaturengurathing.

Keywords . Biomedical engineering, Sensor, Thin film, Polymer, Electronics

IEfE DR HE 22 D ERRNE T LM ERED B RLOTZDITHAENTH S, K
COVID-19 A HFRAYICEIE L TV D BIPL T, & A 5 OB B i) 22 it BRI B
NHZERREERS Y BENRARESOERENEEFA TS L, ZhETLE
P T ENENA R &/WM%JEH STV, K E DEMIT K - TH VD L
THAEME L EXREA R O T2 OIC B HZRERNEE Lo 7o, AW TR, RV (3,4
TFLUUFXF VT AT = ‘/).fk J(AF L AR W) (PEDOT:PSSYR U (A F L
VTR -AFT L) (SBSY) 2T/ v— b EBAKT v AR TR OB
M (BN B IR 2 B%E L 7=, PEDOT:PSS/SBSL, 7 7> 5% EHRIHKL TE

WP el E ., BB BRI OGEEEO BV BRI 2 B LTz, Z OEMmIL
7kEP IBWTHLRRF EEDLLRWS T TV ) A R COLERIFHINIT 2. ABRFZ
DB DMRIEZEALIZLE > T 79 bpm2 S 131 bpmZ THIINT 5 Z L 2B LN LZ 2,

PEDOT:PS: (t73 nm) ,F

| S o=

L 1
Foldedthebi-layer nanoshe¢

SBS (1116 nm)
Cross-sectional view of :
the b-layer nanoshet The b-laver nanoshe

1) S. Keesara, A. Jonas and K. Schulniirgngl. J. Med., 382, 1-2 (2020).
2) S.Mihara, H. Lee and S. Takeok#iRS Communications, 10, 628-635 (2020).

ECG measureme

© The Chemical Society of Japan - A26-1am-06 -



