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Figure 1. Types of materials used for electronic skin. (a)Modified hydrogel material is highly stretchable*!; (b) Electronic tattoo

based on liquid metal™’ ; (¢) Conductive aerogel for electronic skin, strain and strain rate do not change conductivityisz]; (d)

Highly stretchable polymer semiconductor films through the nanoconfinement effect’™!; (e) Tactile sensor arrays based on carbon

nanotubes®’ ; (f) Fingerprint-shaped electronic skin based on nanocomposites®’ .
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Figure 2.
)

structure ™’ ; (d) Kirigami structure!™ ; (e) Textile structure ™.
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Structure design for electronic skin. (a) Wave structure'™’;

(&, (31,

(b) Island - Bridge structure'”’; (c¢) Origami
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Figure 3. Self-healing of electronic skin. (a) Conductive polyurethane elastomer with self-healing properties’®’; (b) New

polymer materials with high ductility, high toughness and self-healing properties

Yt/ 2L AW IR AR LU A 22 26 07 1) R aX
= [ro) L ) — o 9 e 3 M Rl 2 ) B I Ak 2 T
BUSTIRe M RR AL SU b i TIIRe M R A Z 41
YILEA B 20 5, D AT LA 5E 4 [ PR gk AT A
)%[82784] .

25 LRI SE I B IR TR A T AR
FRSREmE. AOEHHT SR W R T % 1145 MU B A R sl 7
T Bz R AT LA R R PR RE R B ALRE. S5 F 8T SR ms
A DA HE—Fp 2 FE R — 22 M- LIRA A 2 A
AT}, Toie & W A 2 2 M. SR i A R W AR A A
B E W R BRE BT XA AL A0 35 5 s | 3 T 225 b
R A2 4Pk BF 8 M DL IR BT T4 Y 55 ) J1. X F
SERUETT RNt T A5 BN IE S, S EETR R A
P ReUE MR 2. A TR 22 M H T 1 mT A BB T
CL 2RI T 525 00 Bl , (L I 0l A Rk A 2B 7= T
F HF R AR R A AR 0 B
2.2 HAASM
FL - R R A ol e 2 o £ 2 38 2 R A M AU A .
A RE AT LIRS N L~ iz Bk i 4 P 5, 48 7T LA
BRI AR k| T SRR RN AR S PR T R
S PRAR Y A AL N AN B S SR, A AR R A
SR IXRAT MR E A AR R A A
SRS NG I N ST N S S BUR ey g SR
B AR US| 7R 2 SRR
B SRR ) AR X R G, XA Rt
HAHE R IR BRI A RE. SR, XFP AR
AR, AABCR 2 AR T 25— sl AR A R A L

[95]

WIS HEAE T 7 B IR, Kb
BHATREh SR 5, AR Z BRI, 32 2024
ToH A BB A~ B A A TR T X S B S A AL i 1
HOR AT, ALV AR X Sl A A 45 &
SO RS SRR A BT A @A AR
BT ST 2 B R e BLAT SE A A PR B0 s 20 T
FOBHIT K b 33 S8 T A0 BHE B 1 B JIROTsUR AT
EPN:UITAEN B

) B A5 T e A A 4 S R T AT UL A A B
AR, IR AR AL B R S G Jm R A, A 8 T e
LR (AR -V S A P BRSO A A2 B
Pral WA | PR A1 2 H 58 A RB R TR AP ASE k)
WS IR, DR A FLE B A SE I 2. AR, S 1
S ) — AR A T 8 A FL - B IR 45T A 1
. SRR BE 1 KR il A R AR T e 5 A
BB A 2 E AU ) A — PP A LS LRI A A
ESRE ST S R ABR AR (83 (a) ) ™ BE Tl
SER P A 10 4 ) 235 4 RN S ) B 45 P - L SRR RV
Tk T — e s B B A B BT Bk, I BETE TR
JE R HAARPE L R J1 . 5 B F L5~ BBR AT T 26
BT E N, SCBAEE S R MF P A B R R TE
B SR P AT At T A 2 i R 2R ) S
FHEAE IR 2 50 T AR 3 (b)) ™ FER G
JEErRE A 5 23 R 28 S B T AR IR B HLARPE RE , s
A SRR A, B B AR P LR A 3h A A X
eI S R H A TS A B T AR R A YA
¥y, o0 A A T B RAR L T T HE .



730 P EAFHARXFFIR

%51 %

4 BT R E MR A R AR . (a) AR WIS R B FORBEI T T2 WnAY7 ™ 5 (b) il AR IR 1038 < PTIY A
MR R ™ 5 (o) ATRLARI AT 42 11 43 W F R T2 8B 21

Figure 4. Biocompatibility and biodegradability of electronic skin. (a) Bio-Inspired ionic skin for theranostic''®; (b)

104]

Biodegradable, breathable, antibacterial, self-powered electronic skin'" ' ; (¢ ) Implantable and controllable self-decomposable

S . N
electronic skin for tissue repairing"'®*!.
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Figure 5. Electronic skin for physical signal monitoring. (a) Self-adhesive high-quality wearable strain sensor''"*’; (b) Capacitive

pressure sensor array based on hybridnanofiber membrane''**
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Figure 6. Electronic skin for chemical signal monitoring. (a) Wearable flexible integrated sensor array for sweatanalysism” ; (b)

Anti-interference, highly stable wearable sweat sensor based on microfluidic technology'®* ; (c) Wearable sweat sensorfor capture,

(1391 ,

[143]

storage and colorimetric analysis ; (d) Contact lens biosensor made of biocompatible materials ; (e) Biosensor for detecting

glucose and intraocular pressure!"* ;

biosensor!*!! .
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Figure 7. Electronic skin for electrophysiological signal monitoring. (a) Electrode-skin interface models’

electrode based on plasticized silk protein! ">’
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Figure 8. Electronic skin for health monitoring. (a) Wireless epidermal electronic system for neonatalinintensive care'™’; (b) Self-

powered health monitoring system based on friction effect!"”"’; (c) Battery-free, wearable microfluidic/electronicsystems for

172]

simultaneous electrochemical, colorimetric,and volumetric analysis of sweat! ",
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Figure 9. Electronic skin for human-computer interaction. (a) Transparent and stretchable interaction human machine interface based

on patterned graphene heterostructure’’” ; (b) An intelligent artificial throat with sound-sensing ability based on laser induced

graphene''™!; (c) Rapid construction of a wearable multifunctional integrated electronic skin™'™’.
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Figure 10. Electronic skin for machine perception. (a) The bioinspired electronic skin able to detect the direction of applied pressure

[190]

for robotics'"®!; (b) The stretchable silicon nanoribbon electronic skin for prostheses .
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Abstract . Electronic skin refers to a device that imitates the characteristics of human skin and has similar
perception functions. Benefiting from its excellent wearability and versatility, it has shown great
applications in the fields of health monitoring, human-computer interaction and machine perception in
recent years and has attracted much attention. This article summarizes the research progress of electronic
skin in recent years from three aspects of material properties, functional properties and typical
applications. It focuses on how to realize the stretchability, self-repairing and biocompatibility of
electronic skin, and the real-time monitoring of physical, chemical and electrophysiological signals.
Finally, the challenges and possible solutions for the further development of electronic skin are discussed
and prospected. As an emerging research hotspot, electronic skin requires the cooperation of scientists in
many fields, such as materials science, informatics, engineering, and biology, in order to fully realize

its potential.
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