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ABSTRACT

In vivo pressure produced by human activity is commonly used as a medical indicator of human health.
Therefore, flexible and wearable pressure sensors capable of measuring and quantifying various pressures in the
human body are of great interest because of their unique characteristics such as ultra-thin film, low modulus,
light weight, high flexibility and stretchability. These flexible/wearable pressure sensors can be easily attached to
the organ or skin surface to provide new opportunities for human activity monitoring and personal health care. In
this paper, we review recent development trends of medical pressure sensors and explain operation principle and
applicability. We will also look at new structures, innovations and challenges as well as the latest examples of
human-monitored pressure sensors. Finally, we discussed the standardization of the medical devices that are

required for the medical field.

LN B £ 3 2Aeleh 92 Be) 54 gl Aol

BEERBEEFISSE ERERENEEEN
ol Aol ogt Ankz vjehhiz 27 Soll wkgat o s ubgsl= gelshd wate) Alaabu} At

£
o

% This work was supported by Institute for Information & Communications Technology Promotion (IITP) grant funded by the
Korea government (MSIT, Grant No. 2017-0-00052, Omni-sensory smart physical sensor original technology for human body
sensing and diagnosis).

+° First and Corresponding Author : (ORCID:0000-0002-1739-9885)Electronics and Telecommunications Research Institute,
jintae @etri.re.kr, A3]%1

* (ORCID:0000-0002-8508-7023)Electronics and Telecommunications Research Institute, kig547 @etri.re.kr, 3]
= E 1 201806-0-104-SE, Received May 18, 2018; Revised August 13, 2018; Accepted September 18, 2018

1694

www.dbpia.co.kr



R FRANR S 2)ng 29 AN S1%

0 =4 715k gpee] wsld
dol slch. wehd olmg iy Alxel
2949 BR324 Bl sk oe) 7)) Al
A sre] Al ek Sdale] BAle) AelE

g} B =ollAe 98] Felld] Alsls e £
Froll tsl] As R v, o b WslE
e ZEAA 9ol s 9828 ok Alxdl] e

staat gl
g 2

258 b Ao a7ARRS A aAL Bk
AAL o+ A, A 9 2 A v S ot
[AEE aEstelol gk QlAle] Z]3bd ke A
2o} 9] zEla A Alawle] 4 87 2 52
u|=2] FDA (Food and Drug Administration)<} ISO
(International Organization for Standardization)®} 7*

= T8} 7|aellA Al slek 1Al W 54 7]

1 lo

el g s 252 st s Al 1S0

810602 Non-invasive sphygmomanometers -- Part 1:
Requirements and test methods for non-automated
measurement type®] tHEAd]|, o] ZFEL A
AZZ ARgSte] BIRlsE FEAel A=l viAks d
Al 2 EEel digh 87 ARk wAskaL Qlek

Al Ael Al #AAle] s Wel=
0-20 kPa (0-150 mmHg), >| Y] (intra-cranial)®] 73
- 0-1 kPa (0-7.5 mmHg) H91= AJstar glct. W
ot We|ahd] wist AbeelA JE W E 7] W gt
Heo] 79 932 -10 kPa (-75 mmHg)Z Yol 4
gloed, dhEw W 44 §1He] 4% Ao 40 kPa
(300 mmHg)7H<] 4% & 4 Qck w3k, 0|2kl Wk
o] o1gb7] Weke 44 WS17} 60-80 mmHgolw] S5
7] @3ellAE 90-120 mmHg7HA] Ak & 5= gl

33t Alx= 4 kPa (-30 mmHg)oll4] 40 kPa (300
mmHg)9| 1 =4 HelE a7 el w3 53
kPa (-400 mmHg)°ll4] 533 kPa (4000 mmHg) <]
o] I8k AdeellA] SREEA] QR 8 Hhett AlA
87 ARk AFr(Ealls 3w I A (ol A
Zh, o e el we) deld = gick st 54
9 AHZE=  4kPa (-30mmHg)ol4  6.7kPa
(50mmHg) #H$loA] 1 %X} #ojokslir, 6.7 kPa
(50 mmHg)°ll4] 40 kPa (300 mmHg)2] H$]ellA] >

3 % ol ololok sk £7ARe] EsiAIE.

=
r o
i
i}

2% 4H-3 (pressure-summing) A=
o, == A A5t S S w7k kel
HlEshs A A== dels 7o R gt A}
45 obd A2 lead titanate (PbTiOs)",
barium titanate (BaTiO3)[4], lead zirconate titanate
(PZT)", zinc oxide (ZnO)'®, polypropylene (PP)”,
(PVDR)®, |3,

trifluoroethylene

polyvinylidene  fluoride
polyvinylidene fluoride
(PVDE-TtFE)"® o] lch
qlAle] deke muUE|slr] $3l, lead zirconate
titanate (PZT)E AH83F 53 AME A9 HAlaA}
P o] AAle a7 139 2o] AP PZT FAA
oldlo] 2 A =]=d], 2143t SINM n-MOSFET®l| &
FHoz odZd=le] itk SiNM  n-MOSFET

Array of thin PZT pressure
sensing elements

Radial artery

Time (s)

tasf ) Epicondyle vessel

Radial artery

!
'
wafl, |
|
|

130 fL -5
0 1 2 3 4 5
Time (s)

21 1. Lead zirconate titanate (PZT) 7]9ke] Ax}e] -
= gus) %o Agele] paE sAe 4ak sl Qu
83 gl 2R Al sfRe 23]

Fig. 1. Pressure sensor based on lead zirconate titanate.
It is attached to a neck and wrist to measure blood
pressure.[9]
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Fig. 2. Pressure sensor based on PZT nano ribbons. It is
attached to a neck to measure blood pressure.[10]
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Fig. 3. Device structure and working principle of a
pressure sensor with pyramid geometry and piezoresistive
material. The device is attached to a wrist to measure
blood pressure.[14]
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Fig. 4. Device structure of a pressure sensor based on
microstructured conducting film. It is directly attached to a
tester’s neck for measuring muscle movement while
speaking.[13]
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Fig. 5. Device structure of a pressure sensor based gold
nanowires. The sensor is attached on the wrist for
measuring heart pulse.[15]
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Fig. 6. Device structure of a pressure sensor based
spider’s slit organ. Principles of the device operation,
changing of the electrical connectivity. It is attached to a
neck and wrist for application in sound and speech and
measuring blood pressure.[16]
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Fig. 7. Pressure sensor based on CNT capcitor structure.
Vertical pressure or lateral stretching generates the distance
between CNT eletrodes, and hence leads to change of
capacitance of the cell.[18]
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