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Development of the healthcare device for electrical evaluation and control of
skin function
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The system for evaluating the health condition of the indispensable skin
tissue, the epidermis, which works as a barrier of the whole body by electrical index called
transepidermal potential, was developed. In order to measure the epidermal potential inside the
tissue with the tickness of ca. 0.1 mm, the electrode was connected through the small needles called

microneedle. The measuring system was integrated into a wearable device based on the thin and
flexible electrode and the potential monitoring for several hours was successfully performed.



B X C-19, F-19-1, Z—-19 (@)

1. WMERRSFOER

kxR UEEE - BB, SESKREMMoOEAHRTcHE (K1), ZORARICIIES
5 R/EMMIE, KIS AR ZIEY L URIEBRDR ALK AR ZILE, AafERsic 4]
K7z PHEEZHH S . TETIE, REMIEBHIRIBIOGEIC D BIG 35 2 & 2Rk d 5 it
DR, PR GREREIC L ISR, v TV VeV M s
HIE A2 X o0 3.
KEOEXIZDTH 0.1 mm FRETH 525, PEICITRE
BRI MEIN D EIARHRELTEY, ZOEIZRAKTET
mV IChET 5 L BAEFIRKMIAD 4 4 vignXicff o TE
L3 eFEZLN, AN THREERS, X UZ0RIE#
BICEWTUEAEEN T2 2 EXALNT WS 23, REHNTIE
ER WM ICA A v R 7 FAPMITE Y, TS
LRSI E 5 2 5 & LTRG-S N Y T DR AMEtE T
X3 EHEINTWS Y b DN 5, FREEMIZ
B FEHERE D BB AUNEH - WIBEEZIT O T30 L5 T &3 %%1|
fFaxn, ICHOFEIBEINTE .

HEEE IR OMIE S e s\, MRSt e 44 BLEI
i L LT 5 REEREHIR A L, ko o
SHHIEA 2 T\ B R KRR 5 sl @ @ @

ER AtrTrmand

72, OEMHIZEMERIND SHM~DIGH b ARETH b, K TRHEMR | BRRRRBMAAR
Ny == M ot w
M~OBAHT 70— FOIBL 5D 5550 THE. S

[1] A T Barker et al., Am. J. Physiol. Integr. Comp. Physiol., 242, 3,R358, 1982 [2] J. Dub¢ et al., Tissue Eng. Part 4, 16, 10, 3055, 2010

[3] E. Kawali et al., Exp. Dermatol., 17, 8, 688, 2008 [4] H. Hennings and K. Holbrook, Exp. Cell Res., 143, 1, 127, 1983
[51J. Hunckler and A. de Mel, J. Multidiscip. Healthc., 10, 179,2017 [6] M. Denda and N. Kumazawa, J. Invest. Dermatol., 118, 1, 65,2002
[71X. Abe et al., Biomed. Microdevices, 18,4, 1,2016 [8]1 Y. Abe et al., PLoS One, 14,7,¢0219198, 2019

2. HizEOBK

T, REEMEIEFEL L CURRAEEZZNT 2, HENZERECHICE 292777 0T
N ZRORFEE HIEL 2. BUE, BUE-Y Y 7HARED FHIHEEE & L TIREBOK 7 2EE (TEWL) 23
IO TS, FHIEEIZT R 2 by 7RICH Y, 7 5HSR PR Ol I s A
THDLILBREND, KGR 2RI TA YT~V FICEHIIT 2 2 & i3#E L v, —J7, RECENL
FAHREN DA A vEIEZ KIS 2 b D TH Y, REKFHHTEIE & (3570 5 FlEIC b AT 2 nlhE
MWD 5. FHIELEZ/NUMLT 2 2 & C, REEMO S OEMNLME 25 L, FHIBREE D]
Rz s/NRICIZ 2 2 &, 72 PRRNZZSHEIPNED 5 & L AHIfFCE 5.

3. W07k

HEEE DS BT L KRR T, BERO 2 b0 TIllVWESHZEY fHi) 727 e —78o 7o
b2 A TEED, TAZ Ly TROESUCEFHIEE IR S vz, REE IR 2 B
WicE AR E LiIAA, EREKETRENL CA A VINREBERERT 2D THSE. 2T, F
it odeimo AmdER % 20UV L Th Y, FLAMELFHEDT 2729, ORI EEK
FARNICINE 2 £ CRIAR S BIRDICHIE L 70 5. E4E, fERDFEREICEDLZ LD E LT, Imm
UToY+ A+ ) %FFOo9A4 I AZ—FILDORREBED LTS, 2D X5 vt ol
WD HNE R Z G gL, FIAES IIRANRE RS, S5, HNETwTF vy 7R~
A278==FATLAFNy FRTANA R LLT L, ARICE DR LIIREE b IR E




STH5.
YA 7B — PRI T I AMR0H Y, RFEWNE  FATZ-FA E-FRZ—Fu
HbDELT, FuY=Z—FAlFR—F A== FADBETFS //
g (M2 BB, Fuv=— g, 8tz zo$ /0
L L&D nH@fLloiEz b o, JimomE e niEg
RETARS 2720, FLIHOTLICEBECES, 2N pwanoss  sesphosss
IEHCBUNE LR BT B BRI A TR AT 5, K XEERL EES XS
I A== FARSIVEMEcHIRE nzgtch b, Hils |
AR CHEICIEI E TER T2 5. Lo L, LB |
Thy b7 —ZIRICOAHB VKL T 270, REER
AHHNCIZICH T & 2. i
Z ORI TR, Tt 2 DR DR E P o P #Ra—F 1> 5T

; s o = . RIAR S B
it ekl LC, ZmEBR—FAvM /A =—FLz 500 pm

R L7z, =9 RA=—=FLoifle feimzikl, &
HMEzERDOa—7 4 v 7R Ciftigd 2 2 LT, Frvy=
— PO EEAL L FkOE@EE 2 R T 5. TR T
RN Edce— LT A v e~ AF VvV TDORTH
27z,

X2 (BB Bicr~eiZzo=—FrL
(MB) ERFE (28G) &
SR EE A — I A= — F A Dl

4. WHERR

BHFE L 72— 7 2~ 4 70 =— KL, RE~D XA =Y 2 R/NRICI 2 23 5l AT
% 2B & BlCTIRZ EE RS, $rodthn & HE D H % B E KSR Rl S ELEREES 2 L L 72,
7'a b 24 TOEEOBEERIRL 235, BOE OV 4 X3 1/7 BEIC T Cii/hT 5 2 LTk
L7z (K2 TE).

ﬁM%@ BRI, REFEICEEY TS 7Y v 2 70784 ZBERG & SR L CER L

LR E TR BENT Y T 7 s v, ERALFERIA O Ag/AgClL A4 v 7 TEMAN X — v B RS
J~/WWL,%@ﬁui$)7~®fﬁi%int.L®%muiof,@ﬁ@Mi¢mkHﬁ
DEMEMRZFFO Y Y I VRANT24h ICb7 W ZEL 72,

Z OHIRIEM S Y FICERFR — T 2~ 4 70 =— F A2 AT o5y FRIRKREREHA
T/\'fz%f’lfﬁzb v F OERFEAMFHNCHEIN L7z (K 3). Ny FRF AL 2% F—2 7 A3

iR L, BRFREICHE Y A1 2 720 CRHlSARETH b, BEERICH - 2 RE L KK E

u%—ﬁ)/7%%%Lt.$ﬁ%ﬁ%ﬁﬁikbf%§tt?%®%%?ﬂ4x®&ﬂ%im
—WH AT 4 AT — 7 RREOWEEIICH FRIARETH B & AHER L 72, HEERIGE WER
TR ICHT 258 - ZW~DICHICEZ DT 3R TH 5.
KT A ZHEE TR | memm | Asws
I X BIBBICOWT Y, FlERD - el
BBEC IR B B AR ORI 2 | g — .

E FREREBUE=ZY T

= -40 15t measurement
BT S, HEMICHIEETT F 5 anciros s
N A1 R =
‘7#77‘[/, ,\%#}ﬂmilﬂl)?»“ +T,J7 {REESE i’_‘
. g 20 2nd measurement
A ZRCHEBICHERILT 2 & \Wwo 7777 0ENyFR s

BELEEICLY
EEoESEHEIC KT

|
-

REBAEAT AR ‘
oo AXRVITORMBEMEED TS ijg
A AFFR AT E 5. i 3

o
o

1 2 3 4
5 B5E9 [h)

[91Y. Abe et al,, Biomed. Eng. Adv., 1, 100004, 2021 3 Ny FRIEREMNEHIT N4 &




4 3 0 3

Yoshida Shotaro Abe Hiroya Abe Yuina Kusama Shinya Tsukada Kenichi Komatsubara Ryo 2
Nishizawa Matsuhiko
Totally organic electrical skin patch powered by flexible biobattery 2020

Journal of Physics: Energy

044004 044004

DOl
10.1088/2515-7655/abb873

15
2020
Cosmetic stage 10 14
DOI
Abe Yuina Takizawa Ryohei Kimura Natsumi Konno Hajime Yoshida Shotaro Nishizawa Matsuhiko 1
Porous microneedle-based wearable device for monitoring of transepidermal potential 2021

Biomedical Engineering Advances

100004 100004

DOl
10.1016/j .bea.2021.100004

Abe Yuina Nishizawa Matsuhiko

Electrical aspects of skin as a pathway to engineering skin devices

2021

APL Bioengineering

041509 041509

DOl
10.1063/5.0064529




3 0 3

Yuina Abe, Hajime Konno, Ryohei Takizawa, Takeshi Yamauchi, Kenshi Yamasaki, and Matsuhiko Nishizawa

Electrochemical Evaluation and Control of Skin Function Via Transepidermal Potential

PRIME 2020

2020

Ryohei Takizawa, Yuina Abe, Bibek Raut, Hajime Konno, Natsumi Kimura, Shotaro Yoshida, Hiroya Abe, and Matsuhiko Nishizawa

Wearable Patch-Type Transepidermal Potential Measurement Device with Porous Microneedle

PRIME 2020

2020

Ryohei Takizawa, Yuina Abe, Natsumi Kimura, Hiroya Abe, and Matsuhiko Nishizawa

WEARABLE PATCH-TYPE DEVICE FOR TRANSEPIDERMAL POTENTIAL MONITORING WITH MICRONEEDLE AND FLEXIBLE ELECTRODE

microTAS 2021

2021







