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Abstract

With the continuous advancement of intelligent technology and the Internet of Things, flexible

WEF|FH: B4, PEDOT:PSS & i P AP K 745 B v 1 87 A I ¢ it e (1], W0 EEAL 22330 R, 2024, 13(1): 74-86.
DOI: 10.12677/japc.2024.131010


https://www.hanspub.org/journal/japc
https://doi.org/10.12677/japc.2024.131010
https://doi.org/10.12677/japc.2024.131010
https://www.hanspub.org/

S

pressure sensors have gained a significantly broader market as they serve as core components in
wearable electronic devices and electronic skin. In order to achieve high-performance flexible
pressure sensors, researchers have conducted innovative research in sensor materials, structures,
and device designs. Poly(3,4-ethylenedioxythiophene):Polystyrene sulfonate (PEDOT:PSS) is a
widely utilized conductive polymer that has garnered considerable attention due to its exception-
al electrical conductivity, ease of processing, and biocompatibility. As a versatile and flexible ma-
terial, PEDOT:PSS can be developed into various forms with significant implications for emerging
sensing applications. This paper provides an overview of recent advancements in utilizing PEDOT:PSS
for flexible piezoresistive sensors while also discussing its application in such sensors along with
methods and mechanisms employed to enhance their performance.
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Figure 1. Schematic diagram of the three principles of sensors (a) Piezoresistive; (b) Capacitive; (c) Piezoelectric

B 1. RS MREREE @ ERE; (b) BEE; (o ERE

2.2. AR RS

TN s BEL AR T R AR~ AP L 10 L LA R AR~ SRR 2 By BB B Rl s & 1, I
BEL AR 2 418 s 24 A IR A WA B A0 F K s A B 3, A B A BEURR RPIR S B0 55 R B AR A R A 22
T 3 250 R BELRT LR ™ A AR o AR AR FRLBELFR) 52

R=p§ (M

s R— AR MHEIHQ);

p——F I L Z(Q-m);

L—— SR K (m);

S—— AR T A (m) .

DRI A 2 14 i B A ks L& i oy RBUE R RS INYE ) Fnfese M s S, FTAC &R &M
JOLFTE AT 2F % BT (g AR AT

2018 4E, Shi [15]%5 N\ i () 22 1 2 41 1) PDMS L) _Fokalids sty nld 2 friows, fii
HAZRERREH, T PDMS LMW APK REREIS, BRI S 00 RAE iE vE ek,
T R AR RS . AR R 00 0 B A AR AR B A B A T AR DU R e . A R AR A L
0~25 KPa [F5E & MEVEF, REUEAN 1.2 k/Pa, WIMIRA S Pa, I HEA R HEE1000 MERF). &
P BELE 4% B2 OB IE A B TR F A8 4% e . ik 5 78 % .

2022 4F, Tai [16]/Z5 NP R T B 4458 XA LR (CPE)Z5 /41 1 x 1 B 51 f#) PEDOT:PSS/PPy [ BHA% 8 2% ,
PR BHAR B 2% HL 4% 0.58 k/Pa HIT RBUSE AN 0.74 s HIPRE RN 8] B S IEH1 4 T 3 x 3 BEAI A PHAL
#, wlE 3 R AR R IR B R AE AR R S U S, A B OB R T TR 1 o A
AV E TS FE AT 5 0 R e, X S vk B 2t B () PEDOT:PSS/PPy [ L 77 4% 184 2% [ 41 ]
FT SR e g W, DA R AR SR A= P = 5 N o

i LRATR, BEE AR R R, A5 R B RS T R B T IR GE, 51465
LA AL, P nl 2 SR PHAR I3 4 RS &, Rfh iR MRBGERITE . FerEar, nrilhia & 44l
THIEAT R T AR M S50 s, DRI P DA 3z () B FH g R I S8 2l BLas A AHLAE HLAE4TE, (H

DOI: 10.12677/japc.2024.131010 76 LY PR A= Svi


https://doi.org/10.12677/japc.2024.131010

S

& H R AT I B R A S v A SRS (S PERE, T RENS SCBL B A RV L TR IV L A A RS
JFHseBl 2 ohaetl, ViR —MERIIBk[17].

Epoxy

1st | ~ . 2nd
templatng =~ " templating
TALEAEE A ——

— Y'e
Vo % %% %0 %
:L:}*-g;ﬁ: Y

L e e

Demodingl PDMS

Spray-coating of
Assembly' graphene i p
— —

graphene sheet

Lotus leaf

Height (um)

18.3 I

146
11 |
7.3 "
3.7
. ‘

Figure 2. Flexible piezoresistive pressure sensor with a hierarchical structure. (a) SEM image of a lotus leaf. Scale bar: 40
pm. (b) Schematic illustration of the fabrication process of a pressure-sensor device. (¢) SEM image of a patterned gra-
phene/PDMS. Scale bar: 50 um. Inset: Photograph of the patterned graphene/PDMS. Scale bar: 5 mm. (d) SEM image of a
single papilla on the graphene/PDMS surface. Scale bar: 5 pm. (e) 3D confocal image of the graphene/PDMS
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Figure 3. Schematic diagram of 3 X 3 piezoresistive sensor array and its biomedical application
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Figure 4. (a) Chemical structures of PEDOT and PSS. (b) Hierarchical structure of PEDOT:PSS
4. (a) PEDOT #A PSS Bt 454, (b) PEDOT:PSS KB R4
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Figure 5. (a) Real-time photograph of intracranial surgery of a rat with the fabricated PEDOT:PSS/GO pressure sensor. (b)
R-P curve of the fabricated pressure sensor on the rat’s brain surface without creating any major damage. (c) Photograph of
the testing for the detection of sound vibrations with the fabricated PEDOT:PSS/GO piezoresistive pressure sensor and an
ear endoscope. The photographs of the fabricated pressure sensor (d) in the ear canal and (e) covered on the ear drum. (f)
Detecting signals of different styles of music, that is, classical and heavy metal music, respectively
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Figure 6. (a) Schematic illustration of the fabrication of the PEDOT:PSS/CNT@melamine sponge sensor. (b) Compression
stress-strain curves of the PCM with the PEDOT:PSS/CNT ratio (1/4) at different compression strains. (c) Cyclic compres-
sion stress-strain curves of the PCM with the PEDOT:PSS/CNT ratio (1/4) at a strain of 40% for 500 cycles. SEM images of
((d), (e)) pristine sponge and ((f), (g)) PCM with PEDOT:PSS/CNT (1/4)
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Figure 7. (a) Schematic illustration of the fabrication process of PEDOT:PSS/PI aerogels with the photos of as-prepared
products; (b) the chemical structures of PEDOT:PSS and PAA with the hydrogen bonds formed between them; and (c) pho-
tographs of PEDOT:PSS/PI aerogels with various shapes and their states on a flower and Setaria viridis
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Table 1. Piezoresistive properties of different conductive additives/PEDOT:PSS systems
# 1. TEISHRMF/PEDOT:PSS {4 Z A4 PR 14 58

MR BRERES M) i 57 5} 7] (ms) REEKPa™) Z2 TR
PEDOT:PSS/GO / <50 0.548 [36]
PEDOT:PSS/CNT 8.3 134 -3.35% [37]
PEDOT:PSS/PI 12 / 0.054 [38]
PEDOT:PSS/PI/Ag 35 90 0.31 [39]

3.2. BH4EK/PEDOT:PSS FRiR S EPEIEREAZEEE

PEDOT:PSS WSV R, SovEI RS &, A AT DU 250 BN BB ) s 707884k, (6194 IR
AT DRI B 35k 55 R 70738 Ak, RISt m) DA AL B G R B stk mT AR S K B B R4 5 2 A 1
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Figure 8. (a) Schematic diagram of the pressure device fabrication process; (b) 45° view SEM of #1200 grit sandpaper; (c)
PDMS cross-section
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Figure 9. Schematic diagram of the Ag coated TER/PEDOT:PSS membrane sensor
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2023 4F Zhang [46]155 Nt 7 —Fh 1 S H MXene 492K Ji/PEDOT:PSS@Melamine {234 (MPMF),
{4} PEDOT:PSS ] LLE %5 [ ' MXene 40K Fr, FEAE AT [RIAL £ 1 7] 5 F 9 4%, AN 3R A5 A 5 1 % ]
(S ¥R Z . 18 PEDOT:PSS A LA % [ 8 MXene 0K F, HAEEANIZ AP E S ML, Mimik
P Fe 0 T R ] (1 LR 2 o B T A AR S L SR TR AR AR, BT A ) MPMIF A% IR 28R I H AL 57 (1
PHAL IR, ALFE 98 TAE V0 B (FiE 80% K45 N AR, 60 KPa K 77), i R AU (FE 12~60 KPa & /736 [l A
0.30 KPa™'), LKL 1000 V4G 1 Fs e AR Beasi X

AN[R] 5 H A /PEDOT PSS 14 R ML e I TH A B AR B W3 2:

Table 2. Piezoresistive properties of different elastic matrix/PEDOT:PSS systems
% 2. TEIs M E 4 /PEDOT:PSS 14 F A PR 1 ¢

PR T E KT (GF) Wi B2 [ (ms) RIFEKPa ") RPN
PEDOT:PSS/PVA 396 <100 / [40]
PEDOT:PSS/PDMS / 0.15 851 [43]
PEDOT:PSS/PI 1.12 / 0.054 [38]
PEDOT:PSS/TER 680 / 133.1 [45]
MXene/PEDOT:PSS@melamine 171.7 200 0.3 [46]
PEDOT:PSS/PDMS@MWCNTs / 74 16.603 [44]
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J7 A B $EF E BH PEDOT PSS R BHM:ER 70 HF . 2020 55, Verpoorten [47]55 N 9T T —FhIE T
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