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(5) M EFH B2 - ClearSight Module Monitoring
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gk ¢ Qs val 7HA dEow FA ST General ol = 717 B
e A7), s, BA, FF oF 5 Aue] MR YRS T3e, GUI
g wWeAdsH A, Waveform % Numeric Data 3Febv] g, # o] o},
18] 3 Fluid Responsive Test ## HHE W w3ttt Report 3o A4 = Report
715 AY AFEE gFH, npx2go 2 Patch(Sensor) &A= 2o B

> N
N

E

b Ao te dRE s ti(E 5).

¥ 5. €98 RYUHH A28 FHdE 75 "L
Edwards Lifesciences . .
. Baxter Flosonics Medical
o} &2 HemoSphere )
) Starling SV FloPatch FP120
Advanced Monitor
General
Without Adhesive
W315 x H297 x W289 x H220 x
7171 27] W35 x H¥ x
D141 mm D291 mm
D18 mm
B B None - Multi Touch
) 12.121 %] (307mm) 10421%] LCD =X ) )
3| =7 Mobile Medical
LCD Touch Screen %7 Touch Screen o
Application Screen
st S = 1024 x 768 800 x 600 -
FA 45 + 0.1kg 4.3kg 0.022Kg
Transportation Cart, IV Pole,
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Edwards Lifesciences
HemoSphere
Advanced Monitor

Baxter
Starling SV

Flosonics Medical
FloPatch FP120

Invasive,
Minimally-Invasive,

Non-Invasive

Non-Invasive

Non-Invasive

GUI

wlstd 4

Main Window,
Navigation Bar,
Status Bar,
Information Bar,

Parameter Tile

Home Screen,
Patient Management
Window, Session
Browser Window,

Using History Mode

Heart Rate Display,
Assessment State
Label Displays,
Waveform
Display Scale,
Waveform Display,
Characteristics
Display, Restart
Button, Assessment
State Button, Save
Button, Collect

Baseline Button

Waveform

CO, CI, SV, SVI,
ART, PR, PAP, CVP,
SVR, SVRI, StO2A,
StO2B, SvO2, EDV,

EDVI, RVEF

BP, CO, CI, HR, ET,
SV, SVI, SV+[%],
SVI+[%], SVV, TFC,
TFCd, TFCdO, Z0,
DO2I, SpO2, TPR,
TPRI, CP, CP],
HGB, dXdt

Corrected Flow Time,
Max VTI

Number of

Waveforms

4(Default), 3(Min)

4(Default), 6(Max)

Numeric Data

CO, CI, SV, SVI,
ART, PR, PAP, CVP,
SVR, SVRI, StO2A,
StO2B, SvO2, EDV,

EDVI, RVEF

BP, CO, CI, HR, ET,
SV, SVI, SV+[%],
SVI+[%], SVV, TFC,
TFCd, TFCdO, Z0,
DOzl SpO2, TPR,
TPRI, CP, CP],
HGB, dXdt
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Edwards Lifesciences . .
_ Baxter Flosonics Medical
Ea=s HemoSphere )
) Starling SV FloPatch FP120
Advanced Monitor
Count of
4(Default), 8(Max) 4(Default), 10(Max) -

Numeric Data

[8 Classic
Monitoring View]

Graphical Trend,
Tabular Trend,
Graphical/Tabular
Trend Split Screen,
Physiology, Cockpit,
Physio Relationship,

Goal Positioning, and )
Home Screen . . Trend View, Blood Flow
. The Main Monitoring . .
Display . L . Basic View, Assessment,
View which is a split . . .
Layout . Dashboard View Flow Direction
between the Graphical
and Cockpit View
[3 Focused
Monitoring View]
Focused Main Screen,
Focused Graphical
Trend Screen, Focused
Charting Screen
Fluid .
. . . Dynamic
Responsive Fluid Responsive Test -
) Assessment Test
Test ™=
Fluid Passive Leg Passive Leg
Responsive Raise(PLR) Test, Raise(PLR) Test, -
Test W Fluid Bolus Test Fluid Bolus Challenge
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G

Edwards Lifesciences
HemoSphere
Advanced Monitor

Baxter
Starling SV

Flosonics Medical
FloPatch FP120

Fluid Bolus .
. . . 5min(250ml),
Challenge 5min, 10min, 15min . -
. 10min(500ml)
Duration
Amount of .
) 250ml(5min),
Fluid Bolus - . -
500m1(10min)
Challenge
[Minimally-Invasive
and Non-Invasive
Monitoring Modes]
PLR 1min,
Challenge 1Imin 30sec, 2min 3min -
Duration
[Invasive
Monitoring Mode]
3min
Report
Report
B @) @] X
(EE8) A%
Patch(Sensor)
52 A7k Max 72h Max 48h Single Use
32 914
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T, s o

e Y Al
7oz Jfur g} Al AL Az o=
259 A5 7o R
=EY 259 7ES g8de
TEFTE 2A 248wt
Aapel AAY 259 7l 7Iwke] G@AvL
T8 AR Adrk( 6, 19 7).
6. 71F 9% mUHy #Ano Yazes

M s 999 ZUEE

&
3 vl A5 dost vygHy A 2~HEal
Flosonics Medical jit: £}

H Yazze= J=E

S
=

!

[e) =
WAs B

] Edwards Lifesciences jil:2] HemoSphere Advanced MonitorE

sttt 2 AT Awvt
a1 ko]
FloPatch FP120°] ¢9=
g5 ZUyH

oz TR, 3 2179

[e)
qe

— 1

Edwards Lifesciences
HemoSphere Advanced Monitor

Flosonics Medical
FloPatch FP120

Positioning the
Hemosphere monitor

Turning on power the monitor

1

Adding a new patient

1

Connecting the
Hemosphere Pressure Cable

!

Patient preparation

1

Attaching Acumen 1Q Sensors
umen 1Q Cuffaround the wrst,
‘Acumen 1Q Sensor on the finger)

1

PLR(Passive Leg Raise)

| Start the mobile app |
Connect the device to the app
¥

Press the Assess Bloodflow button|

i

| Apply ultrasound gel |

on the device

Place the device on the neck

i

Confirm the Doppler Sound
and Waveform

¥

Remove the liners from the device
and attach to the skin

¥

| Perform Assessment

Starting a Monitoring Session |—1

1

Viewing an Active
Monitoring Session

1

Completion of
patient monitoring

1

Power off

Fluid Responsiveness Test

Fluid Bolus

¥

Start the mobile app

¥

Connect the device to the app

| Remove the device

i

—|Press the Assess Bloodflow buﬂor{
Dispose the device
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oning the mon

Connecting the AC power cable
(Battery Installation, Connecting the power cord)

]

Turning on power the monitor

¥

| Adding a new patient(Start exam)

¥

Patient, Probe & Gel patch preparation

)

Probe & Gel patch attachment
(Attach the gel patch to the probe)

]

[ Scan start(B-mode) :

Manual/Periodic artery check
-mode)

1. Collect baseline at least 30 sec
2. Begin assessment at least 30 sec

Re-positioning need?

Take off the tape &
Replace the gel patch

a4

7.

| Press the scan button

Apply gel to the liner of gel patch

¥

Place the patch on the skin
(Carotid artery, Femoral artery)

]

Move the probe making the artery be
centerlined on the B-mode image

]

Mark the position on the skin
(Carotid artery, Femoral artery)

| |
v
| |

Confirm the Doppler sound
and Waveform

¥

Remove the liner & Attach the probe

¥

Confirm the image(& Re-position)

v

Fix the probe on the skin with tape

¥

PLR(Passive Leg Raise)

3. Confirm the calculated metric
2) select metric to display
- Max total VTI, Corrected Flow
Time, Peak velocity Vpk
b) Select flow direction
- Forward, Reverse
4. Pre/Post assessment
5. End assessment

Viewing an Active Monitoring Session

)

Remove the patch &
Wipe the gel from lesion

]

| Discharge the patient |

¥

Power off

EEE

12
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E 10, QAT A o Aol e B ddad 2 sS4 FDA)

MG ER $ 3043
e ECG AolE EAZ 82 92 #7 dyo] &g
Aol & o UaZgo] XYY AlolEo] =dtA dAHY S

2N e AL =SS Ao 9%

< A% F Aolmol wel AW gul Fgd] EAZF BAF
o A AA A BAe) TR R A E4g
T o AT HAE eube dYE RAeA eol WA FHUA A&
A el g
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poe  c HEERER AARe gglon s #AE E%IEEE hato] 1A A
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JHHE e ARE Abolze) HE} A
g 0 CHEA adE asel e A ddse 29 Aol 24y,

7 A3 ZAE7} H9d

AZEY O] o 2ZE O HUOES AU R 3}A] kol Alxzglo] T g

AEA AT el R ANYF LA ARE wFOoR AGR Qe o] 2
4

AA Al L sfor & FoAtRS & 11l stk

E UL AFEA 9T 9 B 392 Fo £2E A4 AE ez A WA
B A A Wk ALt
o W213H-e Home 39, Waveform 2 Numeric Data 4 9& 53+ 32hn| g
] o1 3} AF, A #E, T2 AR BA, & BA 59 VTEE FAAE
e Waveform % Numeric Data 9% 32lv]E]+= CO, SVV, HR S°] *¥3%
Fluid e Tluid Bolus Challenge Duratione 2 5%, 102°o2 AAFHTW 10&2]
N A% Adug o 500mle] oS F3
Responsive . - -
T e PLR Challenge Duration> d¥bs o2 30%, 1%, 1% 30%, 28, 2% 30%,
et 3% som T4
44 * Scan 99 FWHe] 7lol= o]mHR)/YFE AFsF ALEAI SHlE B
S HAHoz oldld & J=sE AAG
i o 32 B HAR AMEEHE Y HRREE 1Y E5s WY £ YRS
HEE=
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3. 24 4
7F. Wl E 3 (Menu tree) &
ARE2F Q1B H o] 2~ AAlE
stAth. HwEY =
Waveform, Numeric Data, Menu Button %<
o 13 Depth7t#] £33t} g %

KN
=

e F8 UG

Top Menu Bar, Information,

283 AeA 4 Ei»ﬂ°]—’: A

TAo=Z

Status Bar,

STALES REgEte] A @FelA & NEV 22 T|TES THSE A
stdaS AAg Adelnt & 12+ HwERE T =¥ F8 stHdgd 7
710 g AW-E AF3t o] F Menu Buttone AFEA7F FQ2 75 Al
SHA A & AEF AAE A JAHHe) A~ 84% & 9y we 7| eH
84E Tt A" HARAQl S AAste F8% 9T gt

Zh sl S AR RS s A ARl HAlo] ThesatE s AAEALS
ol 7] N GANA AAFE FEREA FF Fd Hr 9 sews gk
A& oz s o Aot}

¥ 12 VwEZE 58 =59 59 3oy 2 JET
A 8 7%

Mark

Intervention Analysis

Top Menu Bar Wave Setting

Place Scrollbar

Patient Management

e Patient . . .
¢ Patient Registration
¢ (Graph Review

Information * Review e Table Review
* Event Review
. * Date Format

¢ Date & Time .

* Time Format
. . e Time
¢ Physiological Alarm
e Alarm Message
Status Bar
¢ Color
* Technical Alarm e Value
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Alarm Volume

Alarm Volume Control
Bar

Screen Brightness

Screen
Control Bar

Brightness

Snapshot

Download Progress

Lock Screen

Lock Screen

Unlock Screen

Shortcut

HIS Status

Wi-Fi

Battery
Monitoring (Faluts,
Alerts)

Help Menu
Ultrasound Patch
Etc
Intervention
Positional
Fluids

Intervention Analysis Event

Waveform Custom Event

Detail
Keyboard

Parameter Selection

Add area

Freeze

Numeric Data

Monitoring View

Parameter Selection

Alarm/Targets
Patient Registration
Menu Button Patient ) Export
. Patient Data .
[Patient] Management . Discharge
Modification i
Review
Select Parameter
. Select Challenge
Passive Leg .
. Duration
Menu Button Raise

[Fluid Test]

Start Baseline

Start Challenge
End Now

Fluid Bolus

Select Parameter

Select Challenge
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EECE 78 7%
Duration
. Start Challenge
Start Baseline
End Now
2D, CF, PW
Menu Bar .
Depth, Gain
Menu Button
B-Mode
[Scan] —
Monitoring
Start
Search Date and Time
Parameter Selection Add area

Menu Button

[Review]

Graph Review

Top Menu Bar

Intervention Analysis
Review Setting
Export

Table Review

Search Date and Time

Parameter Selection

Add area

Top Menu Bar

Review Setting

Export

Event Review

Search Date and Time

Event Setting

Export
Delete

Top Menu Bar

Intervention Analysis

Menu Button
[Setting]

Language
Date and Time

Parameter Setting

General
] Alarm Volume
Monitor
] Snapshot Volume
Setting )
Screen Brightness
Waveform Setting
Scan Setting
Setting Profile
Connectivity
Advanced
Change Passwords
Setup
Manage Features
Engineering
Demo Mode

Service Mode
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B Ao A3t TREEYS FT ZF
A AEER FEHT
et AH FReE F2E

2~
=
Z2EJd=(Front-end) 78 A ¢34 &= T35S AT +

Agola FobA A9

T Vs

S THASND>DOOY 8

oo o B - ShoEs s
EEEEEOS S EEEEE
=] EIEEl  EE

13 8. Adobe XD

4. 435 (4%}

¥
R
ol

—

8 5 T 0
s =k = k]

b 13 8AF 7 0 A EZAH(Survey)

AEZAE 98 RUEE Au)e) 2EYE o83 2gv 9GA A ALS
Agol A= vFHE T A 5HS Ao r AASIATHE 13)
% 13 F7HAF AR AR
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F 15 AT A A oy Ay

a9 g7t £3 Ry
L A HAsE Ul g e 45
2 At vl vl Ul tigh &= 3.4
3 Sy A o] gy A" A g BEe 42
4 Freeze HE Al ®A Ao dg wHE= 43
5  Status Bar Ul°l th3 &= 4.0
6 Waveform 99 Ul st 5% 45
7  Waveform 99 Intervention o}o] ol tjdt vt 4.3
8 Numeric Data 9% Ule| djgt vH% 45
9  Menu Button 9% ofo]Ze] Uit vrEHE 46
10 Scan 9<% Ul tigk 5= 4.1
11 Shortcut 9 Ul o3k W% 46
12 Alarm Volume®} Screen Brightness& Z43dt= ~32 whalo] HelA 5.0
13 Lock Screen Ulell thgh h&= 4.4
14 Lock Screen A% AlZFH(Imin)e] 244 42

ol 2l gt 4.5

AT Ol T HE o 2
TpELD|E| A Al 42
Freeze A|T HA| M 43
Status Bar 4
Waveform 45
Intervention Icon 43
Numeric Data 45
Menu Button 46
Scan 41
Shortcut as

23 E S

Lock Screen 4.4
Lock Screen A|ZF HEM 42
0 1 2 3 4 5
9 9. AEEAN AFA dleoly A



(2) B84 dely A3 &4

A4A delgols @r7kake] Mool xgtew, 7|ARS e #dE 3 7hApe
AbE A 9@ A AT 7AW 3k, Waveform % %, Numeric Data
49 Menu Button 9%, Scan 99

[e)
gl o 2 A A&zl & FA)E T &

[}

Of

9, Information %%, Shortcut %)< H7}

A =E AT 3E A4 dHelHE
sto] v B@rhzte] FEE 9gAS VMo R AEA QA ES EESA
AREAE QIE|H|o] 22 A Aol WEdSIATHIE 16). W= A &2 o] A=

27 ke pAE F 2 ANE wgow HA ANS AAL dgo|)

M
il ﬁ

o=

£ 16 MERA A% BN Bi) 559 ASA aTAG

3E AER LAY A8 AE ol AA A

e ‘Mark'E Memo' &2, ‘Place Scrollbar’
ol ] ‘Wave Trend & WA= 5
| ﬂ A AN 2 ALEE

_&o.]i tﬁﬁzﬂ- oiﬂ 401

o w8 g YoM ALESta
w13k 2l ‘Mark’, ‘Place Scrollbar’ 5 9]
o7} I &3HA e

s

* Monitoring View9] 47}4] 38 %,
409 SetulErt AErda o
Numeric A Al gtetu] el HF27F A ¢ Numeric Data 99 ¢] 7] (Default)
Data %9 HAVIH) sl e Wi g A o] AL 1 FPez Wgg

MR Fx MsES FAGE
FEEH)E et

o AgA7F Scan 3}WHolA  Depth, ¢ Scan 3% Depth, Gain, Focus
Scan 949 Gain, Focus #& Aoz x4 TS AR 2EE £ Y HES

% 4 qlolot @ ]

Y. 22 ¥4 %7} 0 PCA 4 (PCA Analysis)
UHEH 7171 2 =29 79 2839 93 Ao
A dAYo g B-E wsd AR AIS B
3%

N =
AFEA A AR 5918 AAste] s AT F 170 AANE FY BAAnE

ol% Fal WA AT A AEOF
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2
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o
ol
ol
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—
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=
Lo

T8 ZAAH 93719 MF #e] =&FHSLaL, PCA 4



¥ 17. A& Alyg] 2(Use Scenarios)

a9 AL AUE L
1 v gl
2 gAY ARE F=4
3 A9 A7
4 A=EE A TF
5 A AR 54
6 & 5 A AE A
7 Carotid 224 H-z+
8 Femoral =242 X -z}
9 =EYHdHY
10 Fluid Bolus Test %3}
11  Passive Leg Raise Test %3}
12 ZAl(ntervention) 7=
13 &
14 Setting
15 U= WA
16 o7]x2= sfAl
17 A A 25
18 A 117]

E 18 PCA 42 53 28 4 A5 AR 2 A84 7AE

24 (Task) G JMed ALSQF ALE-A 8 FALR
+ CA Z2HEZ 3xo] A5l 914
sk sk
Carotid e B-mode Z&3 Jdd e
s Bzl aBMO = Bzle] =A%
zgH A T —v}x\ja % H ?l'x}o] [ O%U_l . Pl Eilﬂoﬂ w0 E_/\]'E]—_ﬂ Scan
(CCA, Common Carotid Artery)2] ; O: A ! .
! o 5 = EOo
Aahel o= A T3} gei kil CA B FA ®E3
[l B 64 = N o =4 - - -
— POIECEEE Has] TR
. FA ZzBng 3 ) )
A4 2 T scan 99 sl tel= oju A/
2 F G4e AT
Femoral * B-mode Z&3 Gl Yehd
zzny 2& +g44s 53 Ao dEHEH

(FA, Femoral Artery)e #&3F

g 24 23
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5. AF AH&A dH #H o] =(UD
7t HF AR A" H o A(UD M

AREAFA dlAYolY] ZRA 2] wEh okA ek AREAE AT, A, A
T, AT ZEAZAA =EFH STAFEES AFEAR QIEFolA~ AAIYHE
(Design Input)o.2 &3] AAo| wkeds}sict,

B3 #H5A Al oiE AH)Ql Edwards Lifesciences jit9 HemoSphere
Advanced MonitorE 7]Fo2 ®A3 Ay M54 d9s RYHZ FH =
AREAZE T 7ol A48 e d 5 =S A Yék= Navigation Bare] ofo] &
Tge] RUEF WA we} debA = ol F x5 AYstaL U= AR
golg At oS 5o ¢ Aol By TdHE MY AZEE dt v HE
HASHE ofo] o] AHpom gsidrt oy AL Hew JHHE, 449
s 7MY 5 thEFEe AlA 4

AEFA EUHY EA 7IQld Aolth. HFe AZAS Adst] A EUH
% R EE 3] vidEo] Utk
2 B A P Fujo A= o] Navigation BarZ Menu Buttono] kil =
3t} HemoSphere Advanced Monitors a4 =9 A2 HolHE AA o2
2 3t7] wjol Navigation Bar GA] dlolE &4 7|5 T4 o2 Al&std ww
TEE ZFa don, EUHE WA #ARle] RUHE RE AdY gy dl
stebo) e A3 GDT(Goal-directed Therapy) 7%, Intervention Analysis % ¢
T2 75 Eo] ofo]E T2 W3 HlEo Al

4

b

‘

W A i e gl 2Alel 7 FFe ZRHE(CA, FA)E dZst
A BAeg F9 93t AxE FUHHT ¢ A=F AAHJAY oE
s AHeAE e dE S 29 23y X5 FAEr sz, ouf
g3 Ba A E Eeldte Aol Aotk wepA A ARnE golY]
98l B-mode B4& AF3E Scan Fgo] SFHETh olo] E AuE HAFH
guleh gl AA 52 dAe A A 9 AEE G5t 24T F UER
Scan 7] < Menu Button T/l Z3atdth
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Age mUEy wajo] wel A 2L AolES dAAds TYUEHYSE FP3u
gy A I Gr)le 2 55 ol A fAE 2Ly Z2H FEsia
Scan HES 8 B-mode 973S 213 24 =& 3Fd FZs= 4AHS

S XS Ao Sk HEAow AAE WFol wge BAe] &2 el

WAL HgHoR §AHES Bt olF S FHE wUddshel Uao] e

Fluid Responsiveness TestE& 33} =

AAN Ax7E v EtkE doA 71E A
olglgk AtgkEo] AgHo WEdE HF ALEA dHFH ]2 Ts 2 5EAL

taoll Aest, 2 o9l 58 adF A Rl AE TSR VS8t
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(1) miQlshd
wlshde 19 109 3 199k 2ol & e ddem FAEH

Information @9 | | Status Bar 89 | Shortcut Y

—|/1D: 123156 15 ey ram co
= John Lez a dPe-m g FT=0
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ABSTRACT

Design of the UI for an Ultrasound Hemodynamic
Monitoring System Applying IEC 62366

Traditionally, invasive methods have been primarily used to monitor hemodynamic parameters
in critically ill patients. However, due to the risk of complications, there has been a growing
demand for non-invasive monitoring systems in recent years. Nevertheless, most currently
available non-invasive devices still face limitations in terms of reliability and accuracy. This
study proposes a real-time, non-invasive ultrasound hemodynamic monitoring system designed to
overcome the limitations of both invasiveness and accuracy. According to reports from the
FDA, a significant portion of medical device use errors stem from user interface issues, which
can lead to serious medical incidents. As a result, regulatory agencies in many countries now
require usability as a mandatory criterion for medical device approval. Accordingly, this study
aims to develop and optimize the user interface of the proposed system by applying the
usability engineering process defined in the international standard IEC 62366. During the user
research phase, a use specification was developed and user requirements were derived by
comparing the functions of similar devices. In the analysis phase, the FDA MAUDE database
was utilized to identify hazards and hazardous situations, which were then used to develop use
scenarios. In the design phase, a menu tree was structured, and Adobe XD was used to
develop the user interface. In the formative evaluation phase, surveys and PCA analysis were
conducted to assess user needs, preferences, and potential use errors. This study presents a case
in which the usability engineering process was applied from the early design stage,
demonstrating that user-centered design can contribute to improved patient safety, usability, and
device efficiency. Furthermore, the proposed approach may serve as a practical reference for
the development of various medical devices, including those based on similar technologies. It
also suggests that a summative evaluation should be conducted to further verify usability and

safety across diverse clinical environments and user groups.

Key words : Usability, Usability Engineering Process, User Interface, Hemodynamic,

Ultrasound, Cardiac Output, Patch-Type, Patient Monitoring System, Medical Device
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