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Abstract

Patients with difficulty in spontaneous breathing help breathing by connecting intubation tubes and respirators
in the trachea. However, if airway obstruction occurs due to foreign substances in the intubation tube, the
patient's breathing may be disturbed. Since real-time monitoring of medical staff is difficult, rapid and accurate
recognition of medical staff is required through the alarm function of the ventilator. Therefore, this study
designed a sensor module to generate an accurate alarm by identifying the degree of clogging and clogging
location of foreign substances in the intubation tube. In the module, a flow sensor, a pressure sensor, and a
microphone were used to measure changes according to air and intake. In addition, a ventilator, an artificial
intubation tube according to the degree of blockage and the location of the blockage, and a lung simulation
phantom were used. Each breathing signal was simultaneously obtained using a LabVIEW. The degree of clogging
(10%, 30% and 50%) and clogging positions (10cm, 20cm, and 30cm) were controlled by manufacturing three
stages of artificial foreign substances, respectively. As a result, in the flow rate data, a waveform showing a
difference according to the degree of clogging and the clogging position was confirmed. In this study, it is
believed that the degree of clogging and the location of clogging can be distinguished through self-

manufactured modules.

1. 9+ B

AE=57|= 30| =tk =Xt Ho| S7|Lt 7|HE
=020 WA =52 EtFsE 7/AZ, AEHe=E
252 = QAL =250 2523 XA =2 AHEEICH
135 =5 8 2K B 7|2 SX7F 2ot SHXO|A
71 Y2 FEE MUY JI=EE |XStD =%t
M 2EHOE O|R0E = JEE TQFEL: IEE
T XA AMEE7] IE AE FEI HO|[ALL
Ol2Z0f olsl 9tICtH =xjo| MENX| T = Us

o XA ZuE =g =
olzTIo] X[&HHQl e Basitt
AE, TESE, 2T €2 Hu =2H=0 2
FE7F HMEE LABICH2,3). A
W27t A 0| &3t0]
MASHALY, 42
siz=0{0F ottt 1
A 7= Y, HF
Z|CHe WA ®MAsjor ot

A
EEI_I_

QCH1. 127 Heo
8 A

(x|
=
ol

=

0l

g
2Lt

2tAt A S| RTOf A
UCL Wt 5218 ZHHEZ Ol & A7t
Fro| W7t THE[of FEES of7| Hof| =TO|
2olsty| Ol2EE HMAWFOF L. SHX[RE oJREIC|
A2 2HEHEYO| ofgr] M=o 8287 € s
S Sl Q=Te M&stn ok X7t 2P EIC
A2 E7IE AMdote XA =g AESH
MEst=H =M7t ZdSA =T 2770 B
HAIXI2t BEZ0| =28 S(=TIOA 2ICh ol LE

20|
ofzf2
412

[
—
H

.

7|0is
7410

=0

H7t ol 81,
& SO HAIXZF ZYEC
257019 252z 2l
Oo{TCtE EXMFO|
ozTlol = Y
.= g7s 23287
|2xE 71= 4
AN 2ES

At

k

0z ™M me 1or
oF ™ :

ME [ ko N

o3 Jl59 BIgE
Soo| Bisg
H7{stoict.

2.7 W

2 gF0ME=
DEZ2 HEOEL;
MME ME4SHRACE
+250simO|{, HIT
ool 1ds U
Az 22
Z0| 379 MAZ

A, 00|13 E AFETH Al
0~5kPa &3 HeE 7t7l
£y d9 -100 ~
MME  AHESIRULE

MEHel Oroj[2E  ARESIRISH,

UAEF AO|AE MASHACH. I8 13t
AR

= o

AL
T
F =2

oZE MM 2




AZE2  Solidworks? 3D ZEZIE  (Single Plus,
CUBICON)Z 0|-83}0 Xﬂ”ﬁ‘”ﬂ AZE 0= Oro|= 7t
AAED, ofgfof= LHUM, F0= TN, =HHM=
52719 =g 2= Et'7f AAE =5 HASIRACE
g WR= 2= BHo =252 TS0 23237t §
Aol B7| =52 Ztieh Helstx| H=E EASIALE. 18
2= HAM =2Eo CA EEHI HA ZE52 EOoECL
A MM 2Eol AZ= CHE AX|EZIEF ZO|o|Lf.
A QBFMA AFO|OM Z7|7F MXA| SXEE 57| I8l
8 2 (a2 20| KM dFAa 792 = AER
O|ZLE MASHRALE

(@) (b)

J8 2.(a AM 25 &H, (b) HA HM 25 94 25
oro|2, MM, REMAM
Ab8%tct ohEsh M
(Regulator)% AtESH
(LabVIEW)E 0|83l &5
(sampling rate)S CIEH|

25 33v MY [ES
2I7ket7| elof Mg
oMol HolHE  ER
FRACE 2F Mol MEE 20|E
2888371 el 272l DAQE
AR, oftte MMt FEAHAMel HOHE
wor=z2|a, CHE StLb= 00|32 HIoJHE 2SS
AFEEIICE  EHMMeE |MME 1kHzRl MEZY
HOIEE A%, OHO|A= 16kHzo| MEE OIEE
A&3t0] HIOIHE i.: tRAC 82 7|2t HAM RE,
gR7 92 A 2 92k 08 30|M 20ECh

a8 3. Hd & g2k

2Nl ofgt V= 4B FHO U Y= L oty
SIXE MN JE MT F59 HEP 12 K(shore

95)2 O|83t0] MZSRICt HE Hrs 2U2l0| s 0%E

JIESE 10%, 30% 50% &0l mat oy &3 REE

X =tsERACE, K= AI=Z7I I RIKIRH

AE1(10cm), H&E2(20cm), A&33BOcM) 22 L 2SIALCt 2

01? Hole & ”46:! FE 37HX|QF 9l K| 37tX|of et
T Yol Mo E HO|HE 2SSHIULCE

o+s|
=

3. ¢ Aqt

ad 4‘.: o gzef gl X mE MMl =H
J=E 2HEL) REAME =M, YHAM= —’F—%“—*!,
Dfolﬂ“ nigMez  F3 Oords  LEWD QAT

FEMAMe &8 df=& EH, 31 50% Ltdnt ME3
50% Lt&0| =7|

220|M H0|S HOlE A2 o 2+ YUt

CHAl 23, QI3E7|9 Jhke 20 0|2HO0| Y= FP
£2 UEE Ao0jM RYo oi¥o Ch2 Uy ¥ o
ate] 9% mheol Hls 2| = S eIy 4 QUrk
afebd R MACl ZIl T 2N So oty o

ot o|x|a 2235 A~ 9|2

=FE = UAS AOo|Ch

woh &S Q2 MAQF Ofoja HO|EAE Als Xz
dnaEe HLSOE Y HE 9 oy X W=
20| Jh58 A2 oAt

HEH110%

B3 10%

Amplotude

4. %% Yok oyl Ao mE ,
ofo|S B2 oY 1T (YYMA FZ I, SEMA

= O, Ufolﬂ o oty

4. Acknowledgements

of =E2 H&EN HF7| 9z7|7] AFNWLAES
2 (KMDF_PR_20200901_0079).

[1]0|:ﬂ, et al. (1997). O|=Z 7|&LjatEo| ot

HAOFE dHcz Qlst 7|=H4f-58 EI. Korean
Journal of Anesthesiology (7 CHetOREDIFEES|X]), 32(1),
135-138.

[2] Chon, Sungsik, et al. (2005). Delayed Obstruction of
Endotracheal Tube by Previously Aspirated Foreign Body:
A Case Report. Korean Journal of Critical Care
Medicine, 20(2), 174-177.

(3] OI&ZE, et al. (2009). 7| ==H|S0| 2Tt 7|2 LY
S H 4. 2IF Sl 30(1), 91-96.

[4] Chatwin, M., et al. (2010). Analysis of home support and
ventilator malfunction in 1,211 ventilator-dependent
patients. European Respiratory Journal, 35(2), 310-316.

[5] Cvach, Maria M., et al. (2020). Ventilator alarms in intensive
care units: frequency, duration, priority, and relationship
to ventilator parameters. Anesthesia & Analgesia, 130(1),
9-13.

EHO
==





