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Abstract

With the development of science and technology, wearable electronic devices have attracted much
attention because of their great potential for applications in health monitoring, human-machine
interface, soft robotics, and other fields. Compared with traditional electronics, the unique flex-
ibility and ductility of flexible electronics enable them to adapt to more complex working envi-
ronments. Flexible wearable sensing system is an important part of wearable electronic devices,
among which, flexible pressure sensor, as the core device of medical electronic devices, can realize
the acquisition and conversion of external information, and is the window of the whole system to
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the external world, so it is crucial to ensure the accuracy of the information acquired by the sensor.
This review introduces the progress of flexible pressure sensor research in recent years, mainly
including the sensing principle, material selection, performance parameters of flexible pressure
sensors and their applications in health monitoring, and finally provides an outlook on the devel-
opment of flexible pressure sensors.
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Figure 1. Schematic diagram of the three principles of sensors (a) Piezoresistive; (b) Capacitive; (c) Piezoelectric
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DOI: 10.12677/japc.2023.122012 100 LY PR A= Svi


https://doi.org/10.12677/japc.2023.122012
http://creativecommons.org/licenses/by/4.0/

EVES

TEFVEAL AR, e A RS R R A A 2 M 7 i PR S 2 —, BT BURSR B AN
HUBR I ECR T 4 S 5 o IR X SRS TR R A F A 5 HOWLRIANR], AR s 32 2Ew] 73 9 R B
(piezoresistive). 723 (capacitive). [k i (piezoelectric)f% Ba% . 1] 1 A =M [FEIFHE T T S15 B ds
) AR SR P

2.1. EPEBMERLE

Ji BH 3 A0 A% I8 1 AT I B2 IR BN o T FHLAONE A2 45 2 A% IR A WO B AN IR 1 SR Ay B 77 IS, R
FIBURADRRIR A B 5 FUAR R AR A R A DA, AT BB BELAT L 7 2R A A o RS P BELIYS S X
L

R =r3 (11)

He, pRHEH%E, L 2KE, S SBMEEM. KR LRS00 TAENEREONF R, fERIHFED,
DR A2 21 T W S8 AT ) 2 6

Wang 8455 N R LA B B R, W 1 — P 3k T 08 SR SR A BRI 3R R R R A
(RGO/PDMS) 5 Ha Lt 5 4 e 1) = 4 5 v 09 248 S M I AR A SRR [14], 40Pl 2 FTos o 1) P B L 0L PO 4R B
R, A RGO BBV e AT T2 IR B B b, AT AR T — L AR 2 (0.44 vol%) I — 4 5 HL
%, MIififl RGO/PDMS & &kl B WIbAa e M2tk . (A3 EN 2, 88— PDMS RILFk#2
LT —A “HbESERY , EANFURIB R A BT S MR R AN EE e, AT R T A S B A A 1) R
SIS A RN, P 0 R AR AR A B R BUEE(GF = 44.01) AT fiF FR 44 (2500 %) BA K i A 46 1k
(0~300%) (I &1, 7ERFUBEAARIZ BRI A LA IR SR A B FH AT St TRIR, A8 A R 38 RE A 0 A A
ABRIZE, TR, RGN, RS BEASEE.

(@) — W Fr
Mixing Dring
" > g 1 -
L-ascorbic acid,
sodium salt
GO suspension Anionic hydroxy silicone latex Reductioon rGO/PDMS film
(b) — . 7000 ( ===
¥ ] | 1 < Z
f i 60004 (C) '( d) Human motion detection
i\ |
| | 50009 GF=4401 / &
| s i
|8 g $ i -
S ‘acial expression 5
E GF=23.64 25 Vibration
| A S ' (] 0]
GF=1467 " <& -
= ] - 1 inger t Pul
GF=6.52 o g A —

0 50 100 150 200 250 300
Strain(%)

Figure 2. RGO/PDMS pressure sensor [14] (a) Preparation work of RGO/PDMS film; (b) Optical diagram of RGO/PDMS
film prepared by process scaling (20 cm x 13 cm); (c) Variation of relative resistance of RGO/PDMS strain sensor with
strain and GF in different linear regions; (d) Schematic diagram of human motion detection
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Figure 3. Multi-layer paper-based pressure sensor [5] (a) Flow chart of sensor preparation from alternating stacks of
plain paper and corrugated paper; (b) Optical photograph of flexible foldable pressure sensor; (c) Demonstration of
paper-based foldable keyboard
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Figure 4. (a) Schematic diagram of LC monitoring pressure sensor [15]; (b) Schematic diagram of 3D penetra-
tion of the fabric as a dielectric layer when the capacitive sensor changes under pressure; (c) Schematic dia-
gram of the capacitive sensor wireless monitoring system.
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Figure 5. (a) Schematic diagram of IOF sensor structure [16]; (b) Preparation process of BP film; (c) Preparation
process of MXene material; (d) Temperature sensitivity; (e) Pressure sensitivity; (f) Piezoelectric sensitivity
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Figure 6. (a) Structural and optical photograph of the conductive ion pressure sensor; (b) Photograph of the pres-
sure sensor on the fingertip for pulse monitoring; (c) Pulse wave curves for different parts of the human body [66]
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Figure 7. Triode like graphene pressure sensor for plantar pressure detection and gait monitoring [67] (a) Sche-
matic and photograph of the sensor attached under the heel of the test subject and the detected foot pressure signal
during various movements of marching, walking and jumping at the marked time; (b) Block diagram of the
wearable gait monitoring system
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Figure 8. (a)~(c) Monitoring the vocal fold vibration signal during vocalization by attaching the pressure trans-
ducer to the throat area [68]
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