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Introduction

The SphygmoCor XCEL Central Blood Pressure Measurement System

The SphygmoCor XCEL Systeamnoninvasive diagnostic tool for the clinical assessment of central
blood pressure. The SphygmoCor XCEL System derives the centcgbramsure waveform from cuff
pulsations recorded at the brachial artery. Analysis of the waveform provides key parameters including
central systolic pressure, central pulse pressure and indices of arterial stiffness such as augmentation
pressure and augnmation index. Increased central systolic pressure and augmentation index have
been shown to be markers of cardiovascular risk.

The SphygmoCor XCEL Pulse Wave Velocity Measurement System

The SphygmoCor XCEL Systtsa measures the pulse wave velocity of the arterial pulse waveform
travelling through the descending aorta to the femoral artery. The aortic pulse wave velocity is detected
from carotid and femoral arterial pulses measured #fiovasively and simultaneously. The carotid pulse

is measured using the tonometer while the femoral pulse is measured through pulsations in a cuff
placed around the thigh. Higher carotid to femoral pulse wave velocity indicates a stiffer aorta, which is
anindicator of target organ damage.

Indications for Use

The SphygmoCor® XCEL System provides a derived ascending aortic blood pressure waveform and a
range of central arterial indices. These measurements are providedihwasively through the use of a
brachial cuff. It is to be used on those patients whereiimfation related to ascending aortic blood
pressure is desired but the risks of cardiac catheterization procedure or other invasive monitoring may
outweigh the benefits.

Additionally, the SphygmoCor® XCEL System automatically measures Systolic bloog anelss
Diastolic blood pressure.

The SphygmoCor® XCEL Pulse Wave Velocity (PWV) option is intended to obtain PWV measurements.
The PWV option is used on adult patients only.

Intended Patient Population

The SphygmoCor® XCEL System is intended to be uaddlbpatients only.

Do not use on neonates.

Safety and effectiveness in children under the age of 18 years of age and neonates have not been
established.

Intended Environment

The SphygmoCor® XCEL System is intended to be used in a Clinical or Regeancheat.

The SphygmoCor XCEL System is intended to be used temporarily as a cardiovascular diagnostic tool. It is
not intended to be used as a continuous monitoring device in hospital or emergency vehicle, and is not
applicable to be classified as a itheillation-proof applied part.

The SphygmoCor XCEL system is not intended for use during patient transport outside of a healthcare
facility.
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Contraindications

1

The SphygmoCor XCEL System should not be used for patients with erratic, accelerated or
mechanially controlled irregular heart rhythms, including patients with arrhythmias

Do not use the SphygmoCor XCEL System on patients with carotid or aortic valve stenosis.

The device should not be used on patients with peripheral artery des€&\D or leg artery disease
since an applied cuff pressure on the leg of these subjects may be harmful.

On hypotensive patients, the device should be used with caution.

The system is not applicable in generalised constriction or sechdipasm of muscait conduit
arteries such as seen immediately after hypothermic cardiopulmonary bypass surgery or
accompanying Raynaud's phenomena or intense cold.

Any interpretations made from the SphygmoCor XCEL System measuremaritstshmade in
conjunction with all other available medical history and diagnostic test information about a patient.

Do not use the cuff over a wound as this may cause further injury.

Do not place the cuff on any limb being used for intravenous acceskarevan arterievenous (A
V) shunt is present, or any area where circulation is compromised or has potential to be
compromised and could result in injury to the patient

It is advisable for patients with mastectomy not to perform measurement with the cufhe side
of mastectomy as it may cause harmful injury to the patient.

The user need to check that application of the cuff do not result in prolonged impairment of patient
blood circulation

Warnings

1

Do not use maobile/cellular phones other transmitting devices within 10 meters (30 feet) of the
SphygmoCor XCEL System.

Use only with the tonometer, cuffs and air hose supplied by AtCor Medical. Different tonometers,
hoses and cuffs have not been validated with SphygmoCor XCEL and measuremamis-with
validatedcomponents may not be accurate,

Do not use the Tonometer on rsd or wet skin.

Do not put objects on top of the SphygmoCor XCEL device that can obstruct access to the Stop
Button.

Continuous CUFF pressure due to connection tubing kinking, result in continuous disruption blood
flow may cause harmful injury to the patient.

Too frequent cuff PWA measurements can cause injury to the patient due to blood flow interference
Do not modifythis equipment without authorisation of the manufacturer.

Temperature of tonometer and cuff may rise above 41 degree Celsius if operating device at
maximum operating ambient temperature.

To disconnect from the supply mains, the power adaptor needs to ptugged from the mains
socket. Ensure the device is positioned such that the power adaptor plug (supply mains side) is not
obstructed during use
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1 Note: additional warnings printed on the SphygmoCor XCEL device and at the end of the Manual.

SphygmoCor XCEL RVA Quick Start Guide

This Quick Start Guide is based on default software options for SphygmoCor XCEL. Changing from default
settings may result in different menu options

1. Software Installation

Note: Make sure that the SphygmoCor XCEL device is NO€&aedrduring the software
installation.

Refer tosectionSoftware Download
The SphygmoCor XCEL softwiastallation mediacan be downloaded from the AtChtedical website.

Open atcormedical.com in your web browser.

Navigate to theCustomer Supporsection.

Create an account.

You will now have access to the XCEL Software, User Manual and Inservice videos.

¢t2 R2gyf2FR GKS NBIdANBR FAf{Saz NARIKG Of A 0]
your local drive.

6. To open the XCEL Software zip file, right click on the zip file and extract all files to your PC.

ok wbhE

Software Installatioron Page57 for instructions to install the XCEL software

2. Hardware Installation

a) Connect the powesupply to the SphygmoCor XCEL device and plug in the power supply into a
mains socket.

Warning Do not connect any power supply to the SphygmoCor XCEL device other than the one
provided by AtCor.

b) Connect the SphygmoCor XCEL device to your PC using tballksB
¢) Connect the brachial cuff to the SphygmoCor XCEL device.

d) Switch on the SphygmoCor XCEL device.

e) Fit the cuff to the patient

f) Start the SphygmoCor XCEL software by dealit&ing on the SphygmoCor XCEL software icon
% on the desktop.

Note: If the following error (Code=3251) appears after starting the SphygmoCor XCEL software,
refer to InstallingRecommended Fonts on Different Versioing/indowssedion in the
Appendix

Page 9
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SphygmoCor XCEL

x

3. Creating a Patient Record
a) ClickNewto add a new patient record, @o tob if it is the first patient record.

I
Patient ID: _ Date of Birth*: m@@

b) Enter all mandatory data, indicated by the * symbol next to the field.

Note: Before creating a new patient entry, check whether the patient already exists in the
database. Separate patient entries cannotrberged

c) ClickSave

4. Recording a PWA Measurement

Note: Minimise the patient's limb movement while capturing data. Movement may prevent the
capture from being completed anayreduce the quality of the measurement.

a) Select PWA (this is only necessary if gso have a license for PWV).
System Database Help

Setup Capture

1/1/1954

4711970

10/16/1966 Female
Johnnie 7/8/1998 Male
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b) Select the patient (search for the record if necessary)

Height: o Notes:

Brachial Assessment

c) ClickStart.

The cuffisinflatedt 2 YSF adzNB LI GASYy (i Qa oNY OKALFf aeaitz2faiacl
and pulse pressure (PP) which willdisplayed During aBP assessmenthe pressure is shown
both with a bar, and a numerical value on the right side of the screen.

Height: [ |em Notes:

& Heightt (170 | an Notes

Brachial Assessment

Brachial Assessment

sYs:

mmHg

Note: If the multiple brachial BP assessments optiseelected in the Brachial BP setting, the

lastdisplayed bractal SYS, DIA and PP will be the average values stitivessfully completed
assessments.

Five seconds after the cuff deflation, the PWA measurement starts automatically
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Note: When using thenultiple brachial BP assessments optitmere may be occasions where
not all Brachial BP assessments were performed successfully. On these octlasiassy can
either start the PWA measurement manually by clicking @agturebutton or canstart a new
multiple Brachial BP assessment by clicking the Start button

Height: [181 em Notes: | S

Brachial Assessment

SYS

PP

DIA

Start

The cuff is inflated and the capture screen is displayed, showing the captured cuff waveform.

Cangel

The cuff can be deflated at any time by clicking @@cebutton on the screen, manually
pressing thestopbutton on top of the SphygmoCor XCEL device or turning off the SphygmoCor

XCEL device.
Note: SphygmoCor XCEL inflates the cuff before each reading, then deflates the cuff.

d) After 5 seconds the recorded cwfaveform will be automatically captured and a report screen
will be displayed showing the central aortic pressure waveform and parameters.

Refer tothe Usingthe Guidance Barsectionon page24 for explanation of the bars in the
capture screen
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Note: If the report screen does not display after 20 seconds of recorded brachial cuff pulses,
click theCapturebutton to produce a report.

Setup Capture Report SphygmoCeor XCEL

Aortic Clinical Parameters Average Aortic Pressure Pulse

112
SP —_—
mmHg 105 128 C 112 mmHg

32
P P _I_ 80 mmHg
e
32 mmHg

Aortic

psjelag  [eamuno

mmHg A7

aBuey] sousiajey

AP I 16 MAP: 93 mmHg

mmHg

66 bpm

uoios|EY SABAA

SphygmoCor Reference Age > 59

_Repeat |

Refer toReviewinghe PWA Reposdectionon page25 for an explanation of the report screen
displayed parameters.

e) ClickPrintfor a singlepage summary report aglickPrint Patient Reporfor a mult-page
patient report. The patient report may not be available in sonegions

f) ClickRepeatto repeat the measurement on the same subject.

g) ClickDeleteto delete the report.

SphygmoCor XCEL PWYV Quick Start Guide
This Quick Start Guide is based on default software options for SphygmoCor XCEL. Changing from default
settings may result in different menu options

1. Software Installation

Note: Make sure that the SphygmoCor XCEL device is NOT connected during the software
installation.

Refer toSoftware Download
The SphygmoCor XCEL softwiagtallation mediacan be downloaded from the AtCbtedical website.
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Open atcormedical.com in your web browser.

Navigate to theCustomer Supporsection.

Create an account.

10. You will now have access to the XCEL Software, User Manual and Inservice videos.

11.¢2 R2gyf2FR GKS NBIdZANSBSR FTA{Sasx NAIKG Of A0l 2V
your local drive.

12. To open the XCEL Software zip file, right click on the zip file and extract all files to your PC.

© ® N

Software Installatiorsectionon Page57 for instructions to install the XCEL software

2. Hardware Setup

a) Connect the power supply to the SphygmoCor XCEL device and plug in the power supply into a
mains socket.

Warning Do not connectiny power supply to the SphygmoCor XCEL device other than the one
provided by AtCor.

b) Connect the SphygmoCor XCEL device to your PC using the USB cable.
c) Switch on the SphygmoCor XCEL device.

d CAG GKS Odzf Tppérvhighi KS LI GASY (i Q&

e) Statthe SphygmoCorCGEL software.

3. Creating a Patient Record
a) ClickNew.

I
Patient ID:_ Date of Birth™: M]M]@

b) Enter all mandatory data, indicated by the * symbol next to the field.

Note: Before creating a new patient entry, check whether the patient already exists in the
database. Separate patient entries cannot be merged.

c) ClickSave

4. Recording a PWV Measurement

Note: Minimise the patient's limb movement while capturing data. Movement rpagvent the
capture from being completed or reduce quality of the measurement.

a) Go tothe setup screen.
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b) SelectMode - PWV.

System Database Help

1 Smith John 1/1/1954 Male
2 Doe Jane 471970 Female
3 Roe Jane 10/16/1966 Female
4 Smith lohnnie: TI8M1998 Iale

c) {StSOG GKS LI GASYydiQa NBOZ2NRO®
d) Enter the distance imilimetresF N2 Y (G KS LI GASy G Qa OF NRQarbtid | NI S NJ

to Sternal Notchand also the distance from their sternal notch to the &mgeof the femoral
cuff (Sternal Notch to Cyff

SphygmoCor XCEL

Height: o Notes:
sys/oa (D ' B o

Subtraction method:

Carotid to
Sternal Notch™:

Sternal Notch
to Cuff*

Femoral to
Cuff*: |7

PWV Distance:

Note: The femoral to cuff distance value is set to 200mm by default. To improve the accuracy
of the PWV reading, measure théestance from the top edge of the cuff to the femoral artery
(near the groin) and use this value instead of the default.

Refer to
PWVSettingssectionon page77 for details on distance measurements
e) ClickCapture

f)  The cuff will be inflated to capture femoral wavefgramd the carotid signal should be
measuredusing the tonometerWheno 2 1 K &aA 3y f & FNB 2F a3I22RE | dzt
green and a PWV report is produced.
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Capture Cancel

The cuff can be deflated at any time by clicking @@cebutton on the screen, manually
depressing theStopbutton on top of the SphygmoCor XCEL device or by turning off the
SphygmoCor XCEL device.

Note: SphygmoCor XCEL inflates the cuff before each reading, then deflates the cuff.

g) After 10 seconds of simultaneous valid carotid tonometer signal and femoral cuff signal,
report screen will appear showing both signals #melcalculated pulse wave velocifPWV)
and pulse transit time.

Refer toReviewinghe PWV Bportsectionon page49 for an explanatiorof the parameters
displayed in the report screen.

Note: If the report screen does not appear for over 20 seconds of continuous simultaneous
recording of carotid and femoral pulses, click a&pturebutton to produce a report.
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System Datzhase Help - =

Mode m Setup  Capture SphygmoCor XCEL
Patient Details Pulse Wave Velocity
John Smith

Patertio 1| Gencer
Date Of Birth 1/1/1954 Age:

Measurement Details  Report Interpretation

Height: 178  |em
SYS/ DIA: 180 JmmHo

Notes:

PWV Method:

PWV Distance: mm

50 & 30 20 3 50
Age (years) usivess]

Normalised to 80% Direct Distance

Assessments: Heart Rate Pulse Wave Velocity Pulse Transit Time
6/16/2016 6:05 PM
6/16/2016 6:06 PM 77 bpm 8.1mis 62ms

h) ClickPrint for a singlepage report oPrint Patient Reporfor a multipage patient reportThe
patient report may not be available in some regions.

i) ClickRepeatto repeat the measurement on the same subject.

j) ClickDeleteto delete the report.

Recording a PWA Measurement

Components and Accessories for PWA
SphygmoCoKXCEldevice¢ the SphygmoCor microprocessor
controlled module for data capture and analysis.

Refer toSphygmoCor XCEL Device Status Indicdtioras
explanation of the paneindicators
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Brachial cuff¢ a pneumatic cuff with a tube connection to the
SphygmoCoXCEldevice

Partnumbers:

1-00889- Cuff PWA Adult Large 3Dcm
1-00890- Cuff PWA Adult 233cm

1-00891- Cuff PWA Adult Extra Large-38cm

Cuff Hose 1.5m cuff hose with connectors at both ends.

Part number:
1-00865- Cuff Hose 1.5m

Power supplyc an AC power adaptor for the SphygmoCor XCEL
device Always use the power supply provided AyCor Medical

Part number:
1-011910877- Medical Power Adaptor

(MeanWell ¢ PNGSM36B14:R7B

USB cablg¢2m) - connects the SphygmoCor XCEL device to a PC
laptop.

Part number:
1-00858- USB Cable 2m

Page 18



Tray (optional)g provides storage of cuffs, as well as a mounting
platform for the SphygmoCor XCEL device (The storage tray is &
optional component supplied by AtCor Medical).

”//;

NN

©

SIS Part number:

o st —f 1-00896- EM4 Storage Tray

W

Q\
77

Connect Components

Warning:Do not connect any power supply to tisgphygmoCoXCEldevice other than thepower
supplyprovided by AtCoMedical

1. Connect the power supply to the SphygmoCor XCEL device and plug the power supply into an AC
power outlet.

2. Connect the SphygmoCo€KL device to the PC using the USB cable.
3. Connect the brachial cuff to the SphygmoCor XCEL device.
4. Power on the SphygmoCor XCEL device.

Note: Avoid compression or restriction of the connection tubing
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Start a Measurement

Note: The patient's limlmovement should be minirseéd while capturing data as movement may
prevent the capture from being completed orayreduce the quality of the measurement.

1. Select PWA (this is only necessary if you also have a license for PWV).

Setup Capture

1/1/1954

4/711970

10/16/1966 Female
Johnnie 71811998 Male

2. Select the patient (by seching Patient ID, Name or Date of Birth, if necessHrif)e patient does
not exist in the database, create a new patient record by cliddieg and entering the patient
details. Mandatory fields are indicated by *.

i
F’atientID:— Date of Birth™: mm@

Last Name*: (Sl

3.¢2 RSGSN¥YAYS (KS LI GASYyidQa { LK arENaPabe2oNheNBE FSNByYy OS

patient, enter the height of the patient in the heighhtry box.
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o cm - ’:‘

Brachial Assessment

4. ClickStart.

The cuff is inflate@n the right of the screertp measure brachiaystolic and diastolic pressure

During aBP assessmenthe pressure is shown both with a bar, and a numerical value on the right
side of the screen.

Height: | | em Notes:

Brachial Assessment

|| mmHg

BrachialSystolicPressure (SYS), Brachial Pulse Pressure (PP) and Bpga$tialic Pressure (R)jare
displayed. If multiplé3rachiablood pressuraneasurementsre selected to calibrate the

waveform, the Brachial BReasurement will be repeated and average values for bra@y&, PP
and DIAwill be displayed.
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Height: (170 | em Notes

Brachial Assessment

sys:

PP

DIA:

Start Cancel

After determiningthe BrachiaBystolic andDiastolicpressure the cuff will deflateFive seconds
later, the cuffwill inflate againandautomatically capturehe PWAwaveform

Note: During PWA waveform capturthe cuff can be deflated at any time by clicking @encé
button on the screen, manually depressing Biwpbutton on top of the SphygmoCor XCEL device
or turning off the SphygmoCor XCEL device.

The Capture screen displays the brachial waveform being collected from the cutoldieof the
waveform along vih vertical bar on the side becomes green when the waveform is consistent for
capture. When the waveformolour and the side bar become green, the waveform will be
automatically captured and the software will advance to the report screen. The waveformlstay
be captured manually by clicking the capture button at the bottom of the screen.

3

VA [ Capture

Capture Cancel
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5. If the Auto Capture feature is disabled, waveforms are captured by clickingaiirebutton
when it is enabled. Th€apturebutton is enabled when the software detects a sufficient number of
pulses to produce a valigport.

Note: For best results, click théapturebutton when thewaveformcolour and corresponding
vertical bar are green, as shown in the following screen.shot

E h|

Capture Cancel

A report screensthen displayed showingAverage Aortic Pressure Pulserticpressure waveform
parameters andhe Aortic Clinical Parameters plottéureferenceto the normal range based on
0KS LI GASydQa +3S yR ISYRSNO

o _® Foport

Patient Details

John Smith
Patient 1D: |1 Gender: [Male
Date Of Birth: [1/1/1954 Age 62

\

Brachial SYS/DIA: [120] / 80 |mmHg QC « |2
Height: (178 | cm

a0

Notes

Edit
Assessments:
6/9/2016 10:48 AM
6/9/2016 10:48 AM
|6f9/2016 10:49 AM

Delete Repeat Print Patient Report Print
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Refer toReviewinghe PWA Repoffor a detailed explanation of this report and tiertic pressure
and arterial stiffnesparameters

6. ClickPrint for a singlepage report orclickPrint Patient Reporffor a multipage patient reportThe
patient report may not be available in some regions

ClickRepeatto repeat the measurement on the same subject

8. ClickDeleteto delete the report

Automatic versus Manual Waveform Capture
Waveform capturecan be performed either automatically or manually.

9 If Auto Capture is enabled (default setting), the software will automatically capture the waveform
when all of the qualitparameters are metAlternatively, the keyboard space bar can be pressed at
any time to override the Auto Capture feature and capture the waveform.

9 If Auto Captures disabled, data capture can be completed by manually pressing Hdoelsar on
the computer keyboard whethe Capturebutton is enabledindicating enough pulses tiabeen
recorded to produce a valid report.

Using the Guidance Bars

When preparing to capture waveforms, the SphygmoCor XCEL System provides feedback gt will h
determine if the waveforms from the brachial cuff are consistent enough to provide an accurate central
blood pressure (CBP) measurement.

There are multiple visual indications that provide feedback, as shown in the following diagram.

All of these visuaignals areolour-coded, with some providing feedback based on each pulse, and
some on theentire recordedwaveformfor the duration of the capture time

If Auto Capture is enabled, the data is captured automatically when the waveform colour changes to
green, indicating an acceptable quality waveform has besgtured forthe duration of the capture

time. A report of calculated CBP and arterial stiffness indices is produced. The waveform can also be
captured manually by clicking ti&apturebutton, regardless of the waveforegolour.
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System Database Help

3 Capture Cancel

Capture Time:5 seconds Cuff inflated SphygmoCor .~ .+
AtCor Medical

Waveform¢ the waveform changesolour according to quality of theverall recording during
capture time. The waveforroolour is initially white, changes to green if the quality of the overall
recording during the capture time is acceptable and the recording has at least the minimum number of
guality pulses. The minimunumber of pulses recorded can vary according to the data capture period
selected in the PWA settings.

oTop Guidance Bara Guidance Bar is displayed at the top of the waveform and indicates reliability
of the pulse peaks. It updates on a bémstbeatbasis. Theolour changes from red to green as the
waveform peaks become more consistent.

e Bottom Guidance Bar a Guidance Bar is displayed at the bottom of the waveform and indicates
reliability of the pulse troughs. Themlour changes from red to green as the waveform troughs become
more consistent.

0 Bar graplt this graph indicates signal amplitude, measuoeda beatby-beat basis. The amplitude
mustbe above the threshold maeﬁo ensure a reliable signal.

The waveforntolour is synchrorged with the bar grapttolour:
1 when the waveform is green, the bar graph is green

1 when the waveform is white, the bgraph is red

Note: Guidance Bars and Auto Capture are part of the Capture Gegadere in the softwareBoth
features are enabled as the default settifihese features can be enabled or disabled from the System
menu (eferto

PWYV SettingPWA SettingsandBrachial BP Settinys

Reviewing the PWA Report
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Setup Capture SphygmoCor . 5

Patient Details
Aortic Clinical Parameters Average Aortic Pressure Pulse

John Smith
Patient ID: |1 Gender: [Male

Date Of Birth: 1/1/1954 Age: B2

Aortic

: 112 mmHg

Brachial SYSIDIA: [120] [ (80 mmig QC + S0 : 80 mmHg

Height: (178 | em g 0
: 32 mmHg

Measurement Details Report Interpretation

Notes : 93 mmHg -

: 66 bpm

uopoaley aABAA  sBuey aoualejey  pelERC  [BIUND

Assessments:
6/9/2016 10:48 AM
6/9/2016 10.48 AM

|_Repeat |

@) ratient Detailsct | (i A Re56aha data including Patient ID, Gender, Date of Birth and Age.
oMeasurement Detailg

a) Brachial SYS/DIA: Measured brachial systolic (SYS) and diastolic (DIA) blood pressure.
by | SAIKGY tFiASyiQa KSAIKGOD
c) Notes: The notes entered by the operator fbletmeasurement.

d) Quality Control (QC) Indicator: An indicator of the quality of the recorded signal. The QC
AYRAOFG2NI gAff | LIISFENI A  3INBSYy GAOl AT
ONRaa AF (GKS NI O2 NReSdnoisebrpstient mokeient bthefQE |j dzl ¢
indicator displays a red cross, the assessment should be repeated. Click théattom (=
next to theQC indicatotto showthe QualityControl report. Refer t@uality Control Report (QC)
section for more information.

KS N
Ade

9 Report Interpretationg Interpretation for a report entered by theperator.

0 Assessments; Chronologically orderedst of measurements whereachmeasurement is stamped
with the date and time of the measuremerit the patient has more than one assessment, clicking on
any assessment allows viewing of the corresponding repatifférent assessmertan be selected by
pressing the arrow key or the tab key on the keyboard.

eReport Types; Choosea tab forthe report type (Clinical, Detailed, Reference Range, and Wave
Reflection)from the right side of the screen. ReferRWAReportTypessection for more infomation.

Deleting Reports

Each measurement is automatically saved in the database. Reports can be deleted, if desired, as follows:

1. Click on the assessment to be deleted. Alieleteand the following message will be displayed.
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SphygmoCor XCEL [Msg4013]

.

2. ClickYesto delete the assessment.

Note: Reports can be deleted at any time, not only at the time of creation.

Repeat the measurement

Click theRepeatbutton, which will only be enabled at the last assessmé@&his will perform another
measurement on the same patieahd create another assessment for the patient.

Print the report
ThePrint buttons providea choice oprinted reports.

Print ¢ a singlepage PWA report of the type selected.

Print PatientReport¢ a multipage report that provides an explanation of the differéwA
parameters. Tis report may not be available in some regions.

Quality Control Report (QC)
A QCreport of the captured wavefornis shownby clicking = next tothe QCindicator in the Report
page. The&)Creport includes the following information:

Mode (EUTSEN Capture SphygmoCor XCEL

Patient Details
John Smith
Patient 1D: 1 Gender: Male
Date Of Birth:  [1/1/1954 Age: 62

Measurement Details  Report Interpretation

Brachial SYSIDIA: 120| / 80 |mmug QC v WS4
Height: (178 cn

Assessments:
6/9/2016 10:48 AM
6/8/2016 10:48 AM

Overaid Penpheral Pulses

Simulation data SphygmoCor ~ .+
AtCor Medical
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0 Captured peripheral (brachial) wavefochart

Derived aortic pressure waveform chart
e Overlaidperipheral (brachial) pulses.

Quality Controk Quality controlindicesquantifying the quality of the capturegeripheral (brachial)
waveforms listed asfollowing:

1 Number of PulsesThe number of pulses consideredtive calculation.

1 Pulse HeightThe averag@ulseheight of all the individual pulses digital unis.

1 Pulse Height VariationThe average pulse height variation (in %) of all individual pulses from the
average pulse

9 Diastolic VariationThe average diastolic or baseline variation (in %) of allichdiV pulses from
the average pulse

9 Shape DeviationThe averagavaveform shapevariation (in %)f individual pulses from the
average pulse

9 Pulse Length VariationThe average pulse length variation (in %) of individual pulses from the
average pulse.

9 Overall Quality:A parameter quantifying the captured peripheral (brachial) waveform quality
based on the Quality Control indices. For an Overall Quality value aberial to 75%, the QC
will be a green tic ¥ and for an Overall Quality value below 75%, the QC will be a redXross

PWA Report Types
Clinical

To viewthe Clinical report, clickhe Clinicaltab on the right side of the Report page. The Clinical report
containsthe following information:
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Setup Capture Report SphygmoCor XCEL

3 Aortic Clinical Parameters 2 Average Aortic Pressure Pulse

112

SP e —
mmHg 105

[e2ajul|o

Aortic

SP: 1 12 mmHg

DP: 80 mmHg

palieleg

e 32 mmHg
93 mmHg
66 bpm

A
@
@
@
=
(1]
3
O
@
A
']
=]
w
@

UoNo8|jey BABAL

OAverageCentralertic Pulse; A graphical representation of the derived average aortic pressure pulse.
Theshape of the aortic pressure pulse is a result of the ventricular ejection and physical properties of the
arterial system. The waveform shape changes with changes in arterial stiffness.

vortic Parametersg A summary representation ohé derived aveage central pressure waveform
parameters:SP Aortic Systolic pressures the highest pressure value recorded in a puBBE, (Aortic
Diastolic pressure)s the lowest pressure value recorded in a puBP, (Aortic Pulse Pressure) the
height of the aotic pressure pulseylAP (Mean Arterial Pressure$ the average pressure in a pulse and
HR (Heart Ratep the number of heart beats per minutes

Aortic Clinical Parameterg A bar graph representinipe aortic clinical parameters ireference toa
KSFHfGoKe LRLzZAFdA2y Nry3aS o6FraSR 2y GKS LI GASydQa |

1 SP:Aortic Systolic PressufgnmHg)is the maximumaortic pressure duringardiacejection. A
high aortic SP indicates high cardiovascular Id4igh arterial stiffness increases the reflected
pressure wave in the arterial systemhich augment®r increases Aortic SystolRressure

1 PP:Aortic Pulse PressurgmnmHg)is the height of the aortic pressure pulse. PP can also be
described as the diffence between the maximum and minimum of the aortic pressure pulse, or
the Aortic Systolic pressure minus the Aortic Diastolic pressiigh artic PPhasbeen shown to
predict cardiovasculagvents.

1Roman MJ, Devereux RB, Kizer JR, et al. High central pulse pressure is independently associated with adverse outcome. The
Strong Heart Study. J Am CollCardiol 2009;54:1730-4.
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1 AP:Aortic Augmented PressufenmHg)is the difference between the twaortic pressure peaks
during ejection (systole). AP is a measure of wave reflected back from lower body. The value of
AP is affected by both the magnitude and speed of the reflected wave, which is an indicator of
arterialstiffness. With aging, the arteries become stiffer, consequently, wave reflection increases,
leading to increased Aortic Augmented Pressure and resulting in increased risk of cardiovascular
disease or organ damage

1 Alx: Augmentation Index (%) is the matof AP to PP. Studies have shown that patients with
diabetes tend to have high Alx, indicating stiffer arteries and higher risk of organ damage

1 Alx 75:The Alx is normalised for a heart rate of 75 beats per minute. Alx75 enables comparison
of reports from patients with different heart rates, and enables comparison of arterial stiffness
between visitof the same patient.

OSphygmoCor Reference Agé&stimated arterial age based on the average aortic pressure parameters
of a healthy population. TheJ- G A Sy 1 Qa KSAIK{G Ydzad 6S SyiSNBR 2y
G{LKeaAY2/ 2N -/ 9] NBFSNBYyOS I3S y20 OFf OdzZ I SR 6A

@ Printing PWA Clinical RepoctClickPrint for a sngle-page PWA Clinical Report.

2 Chirinos et al Aortic Pressure Augmentation Predicts Adverse Cardiovascular Events in Patients With Established Coronary Artery
Disease, Hypertension. 2005;45:980-985

3 London et al Arterial Wave Reflections and Survival in End-Stage Renal Failure, Hypertension. 2001;38:434-438.
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Printed PWA Clinical RepoExample

AtCor Medical SphygmoCor XCEL
PWA Clinical Report
Patient Data:
Patient Mame: John Smith
Patient ID: 1
Date OF Birth: 1/1/1954 Height: 178 cm
Age, Gender: 62, Male ial SYS/DIA: 120/80 mmHg
Measurement Data:
Datz and Time:  6/6/2016 5:43 PM Quality Control: o
Operator: Number OF Pulses: 5
Visit:
Motes:
-~ I ™,
II."' «-\,_‘.. Ilfh \_.. I|I \"\_\l\ III \_\- I|I x
L Y S S N B R
Captured Peripheral Waveform
Fa J-\.
T AN AN A
.‘I "\__\_Hi'l k""--__\ﬂ_-'l \"\_\___II '\H‘__-_; x\H-\-_ . e =
Aortic Pressure Waveform Overlaid Peripheral Pulses
Aortic Clinical Parameters Average Aortic Pressure Pulse
11z 130
&P " 1 Aortic
bt L b 120
3@
PR (- , SP: 112 mewg o
moHa = a7 o
8 DP:  BO mmsig =
AP . p . E 100
mmnH
: : . PP: 32 mmeg 90
Alx 1 [ | i
- 15 3 MAP: 83 mmsg &0
28
o
= I - ! HR: 66 btem o 200 400 80D BOD
(13
SphygmoCor Reference Age = 85
Report Interpretation:
Physician: Signature:
AtCor Medical SphygmoCor XCEL  1.3.14 EE2016 5043 PM
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Detailed

To viewthe Detailed report, clickhe Detailedtab on the right side of the Report page. The Detailed
report containghe following information:

Average Peripheral Pulse Average Aortic Pressure Pulse

[BoIID

abBuey @ouslejey  pejieleqg

o
<
@
A
@
=
@
o
=
o
=]

3 PP Amplification: 125 %
Central Haemodynamic Parameters

Heart Rate, Period: 66 bpm, 914 ms Aortic Alx (AP/PP, P2/P1): 29%,131%

Ejection Duration (ED): 332ms, 36 % Aortic Alx (AP/PP) @HRT5: 25%

Aortic T2: 233 ms 4 Buckberg SEVR: 148 %

P1 Height (P1-DP); 24 mmHg PTI (Systole, Diastole): 2248, 3335 mmHg.s/min

Aortic Augmentation (AP): 9 mmHg End Systolic Pressure: 105 mmHg
MAP (Systole, Diastole): 103, 87 mmHg

_Print Patient Report || _ Print_

o Average Peripheral PulsBrachialg Graphical representations of treverage of all brachial pressure
pulses in the captured brachialaweform A summary report of average peripheral pulse parameters is
represented on the right side dfie chart and includes:

1 SYS (Peripheral Systolic PressarexmHQ: Measured brachial sfolic pressure or théighest
pressure value in the average peripheral pulse.

1 DIA (Peripheral Diastolic PressimenmHQ: Measured brachial diastolic pressure or tloevest
pressure value in the average peripheral pulse.

1 PPP (Peripheral Pulse PressurenmHg: Theheight of the average peripheral pulse.
1 MAP(MeanArterial Pressurén mmHg: The mean pressur®f the average peripheral pulse.

9 Average Aortic Pressure Pulggsraphical representations of the average of all aortic prespulges
in the derived aortic pressure waveform. A summary report of the average aortic pressure pulse
parameters is represented on the left sidetbé chart and includes:

1 SP (Aortic Systolic PressimemmHQ: The hghest pressure value in the average taopulse.
1 DP (Aortic Diastolic PressiremmHg: The bwest pressure value in the average aortic pulse.

1 PP (Aortic Pulse PressunemmHg: The teight of the average aortic pulse.
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1 HR (Average Heart Ratebpm): Theaveragenumber ofheartbeats per nnute.

9 PP Amplification (PPP/PR}¢ Theamplification of the peripheral pulggressure(PPP) with respect
to the aortic pulsepressure(PP).

0 Central Hhemodynamic Parameterg Central lsemodynamic parameters calculated frokverage
Aortic Pressure Pulse.

|

|

|

i

|

!
b

ED (ms)

44— Periopd ——»

f Heart Rate, Period (HR)T HeartRatein beats per minutes (bppm)isK S LJ G A Sy G Q&
rate over the captue time. Periodin millisecond (msis the length of an averaged derived central
pulse

1 Ejection Duration (ED) EjectionDuration is the period of time millisecondand in percentage
to the full cardiac periodrom the start of the pulse for which the aortic valve is opes) {@ the
closure otthe aortic valve (ED), End of Systole.

1 Aortic T2(in millisecongli AorticT2 is the duration from the start die pulseto the 2ndsystolic
peak(P2)

1 P1 Height (P-DP) (P1Hj P1Heightin mmHgis the Primary wave Pressure at Which is the
difference between the minimum pressure and the pressure at thedirstolicpeak(P1)

9 Aortic Augmentation (APJ Theaugmented pressure (AP) in mmHg is the difference between
the first systolic peak pressure (P1) and second systolic peak pressure (P2).

1 Aortic Alx (AP/PP, P2/PX) Aortic Augmentation Index calculated using two different ratios
%)

- AIX(AP/PP)i Theratio of the augmented pressui@P)to the pulsepressure (PP)
- Alx(P2/P1)i The ratio of the reflected peak (secongstolic peak pressure P2) to the
primary peak (first systolic peak pressure P1)

1 Aortic Alx (AP/PP) @HRT® %i Aortic Augmentation IndexAIx(AP/PP)) adjusted to a standard
heart rate of 75 beats per minute.
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1 Buckberg SEVESEVR %) Buckberg SEVR ratio also known asstiigendocardiaviability ratio,
is theratio of theDiastolic Aredao the Systolic Areaf the pressure pulseeflecting cardiabdlood
supply to2 NH Idsfm@ra ratio

1 PTI (Systole, Diastolé) mmHg.s/mini PressureTime Index (PTI) is the area under the pressure
pulse.PTI (Systole) is area undbe pressure pulsduring systole per minutelhis area is related
to the work of the heart and oxygen consumption. PTI (Diastole) is theusuaber the pressure
pulse during diastole per minutePTI (Diastole) is associated with the pressure and time for
coronary perfusionand so is related to the energy supply of the heart.

9 End Systolic Pressur&EPin mmHgi Thepressure at the end of systole.

1 MAP (Systole, Diastoldh mmHg Mean Arterial Pressure during systole is the mean pressure
between T to ED and mean arterial pressure during diasislthe mean pressure between the
ED and the end of the averaged pulsg.(T

6 Printing PWA Detailed Repoq ClickPrint for a sngle-page PWA Detailed Report.
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Printed PWA Detailed Report Example

AtCor Medical SphygmoCor XCEL

PWA Detailed Report
Patient Data:

Patient Name: John Smith
Patient ID: 1
Date Of Birth: 1/1/1954 Height: 178 cm
Age, Gender: 62, Male Brachial S¥5/DIA: 120/80 mmHg
Measurement Data: Quality Control:
Date and Time: 6/6/2016 5:43 PM £

| | I. . [ | } I'\\

h, ™, | ’ | g M
] e . \ N . . e =
v i Owerlaid Peripheral Pulses

'} = | W
Captured Peripheral Waveform
iy Number OF Pulses: 5
', P ' Pulse Height: 217
[ TN foy Y L Pulse Height Variation: 12 %
; . ' ' \ Diastolic Variation: 3 %
. - Shape Deviation: 4 %
Aortic Pressure Waveform Pulse Length Variation: 4 %
COwerall Quality: 90 %

Average Peripheral Pulse Average Aortic Pressure Pulse

5YS sp |

120 112 ¥

mimHg mimHg 120

DIA DP

80 80

mmHg mmHg

PPP PP

40 32

mimHg mimHg

.................. 'Tﬂ -
o 200 400 00 800 MAP HR 0 200 400 00 &Oo
ms 93 66 ms
mimHg bpmi

PP Amplification: 125 %

Central Haemodynamic Parameters

Heart Rate, Period: &6 bpm, 914 ms Aartic Alx (AP/PP, P2/P1): 20 0%, 131 9%
Ejection Durstion (ED): 332 ms, 36 % Aartic Alx (AP/PP) GHRTS: 25 0
Aortic T2: 233 ms Buckberg SEVR: 148 %
P1 Height [P1-DP): 24 mmHg PTI (Systole, Diastole]: 2248, 3335 mmHg.s/min
Aortic Augmentation [AP): 9 mmHg End Systolic Pressure: 105 mmHg
MAF [Systole, Diastole): 103, 87 mmHg

AiCor Medica SphygmoCor XCEL  1.3.14 BE2010 5:44 PM
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Reference Range

To viewthe Reference Range report, clitie Reference Rangtb on the right side of the Report page.
TheReference Range report contaitie following information:

— -
Setup Capture Report SphygmoCor XCEL

Central Systolic Pressure (SP) Central Pulse Pressure (PP)

[B21UD

paliezeg

—"
SRR | P
|

80 —_— 2 —_—— 10 —_—
20 30 40 50 60 70O 80 90 20 30 40 50 60 70 80 90 20 30 40 50 60 70O 80 90
Age (years) Age (years) Age (years)

aBuey asuslajey

Central Augmentation Index (Alx) Ejection Duration (ED %)

uonoBey SABAA

80

50

404 - s ' H

B I P L
20 - ! ! ; o
10

o

10

20

-30 r - - r r - 0 - - -
20 30 40 50 60 70O B8O 90 40 B0 60 70 80
Age (years) Heart Rate (bpm)

The population reference datgraphs associated with each parameter are represented indicating the

LI GASY(Qa LRaAAGAZ2Y NBfFGAGBS (2 GKS NBFSNByOS L1 Lu
reference population mean and the red lines indicate the 90% confidence intamvither side of that

mean. The reference range for the Central Systolic Pressure (SP), Central Augmented Pressure (AP),
Central Pulse Pressure (PP) and Central Augmentation Index (Alx) are plotted by age (years). The Ejection
Duration (ED %) and SEVR &% plotted by Heart Rate (bpm).

oCentraI Systolic Pressure (SPEentralSystolic Pressure (SP) is the highest blood pressure measured

during an averageheartbeat atthe K S NIi oy 2dG Fd GKS FTN¥YoOod ¢KAa 3INIF LK
pressizNBE @I £ dzS o0& LI GASydQa 3S NBfFUGAGS (2 9KS NBTFS
years old.

4 London et al Arterial Wave Reflections and Survival in End-Stage Renal Failure, Hypertension. 2001;38:434-438.
The Anglo-Cardiff Collaborative Trial (ACCT), Am Coll Cardiol 2005;46:17531 60
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e Central Augmented Pressure (AB)Central Augmented Pressure (AP) is the additional pressure
measured at the heart due to the stiffnegbthe arteries. The lower AP is indicator of less stiff arteries.

¢KA& 3INI LK akKz2ga GKS LI GASydQa OSYyGNI:f |dAYSYGSR |
population central augmented pressure from-20 years old.

e Central Pulse Rxssure (PP CentralPulse Pressure (PP) is the difference between central systolic
pressure (SP) and central diastolic pressure. It represents the change in pressure in central aortic artery.
¢CKA& 3INI LK akKz2ga GKS OSy i Bage relatidettaite refaieitd gopaion G  dzS
central pulse pressure from 290 years old.

o Central Augmentation Index (Al Central Augmentation Index (Alx) is the amount of augmented

pressure (APRp reference to central pulse pressure (PP). Central Augmentation Index is another measure

of arterial stiffness. The lower Alx @ indicator of less stiff arteries. This graph shows the central

' dzZa3YSyidl A2y AYRSE @I f dzS efeRencd flopultt®dry/cer@a augraetationS t | { A
index from 2090 years old.

6 Ejection Duration (ED %) The Ejection Duration (ED %) is the duration of the ventricular ejection. It

is the period of time from the start of the pulse for which the aortic valve is open to the closure of aortic

valve (incisura), end of systol€his graph shows the ejection duka y @I t dzS o6& LI GASy
relative to the reference population ejection duration with heart the rate range e1@d0 beats/min.

) SEVR (@ TheSulS y R2 OF NRA | § AlLoAfAGe whkiGA2 6{9+w 20 A&

+
demand¢ KA & 3INI LK aK2ga GKS {9+w @FfdzS o0& GKS LI GASYy
SEVR with the heart rate range of400 beats/min.

o Printing PWA Reference Range RepqQi€lickPrint for a singlepage Reference Range Report.
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Printed PWA ReferencRangeReport Example

AtCor Medical SphygmoCor XCEL

L
PWA Reference Range Report
Patient Data:
Patient Name: John Smith
Patient ID: 1
Date OF Birth: 1/1/1954 Height: 178 cm
Age, Gender: 62, Male Brachial 5¥5/DIA: 120/80 mmHg
Measurement Data: Quality Control:
Date and Time: 6/6/2016 5:43 PM =

NANIL N

Captured Peripheral Waveform
Number Of Pulses: 5

Pulse Height: 217
Pulse Height Variation: 12 %
Diastolic Variation: 3 %&
J| Shape Deviation: 4 %

Pulse Length Variation: 4 %

Aortic Pressure Waveform Owverall Quality: 20 %
Cantral Systolic Pressure (5F) Canktral Augmented Pressure (AR} Central Pulse Pressure [PF)
150 w ol
140
o™ 1o o™ o™
£ 10 H £
E 3 €
0
B0
m‘lll !II 1ID 5-;1 Olﬂ T\Iﬂ HII =0 .“m 3‘0 4‘0 !ID B;:I ?;1 HID =0 mm !II ﬂlﬂ SIII HID J:I'l HID =0
Age [years) Age [years) Age [venis)

Central Avgmentation Index {Alx) Ejection Duration [ED %) SEVR (%)

m M 40 3w s T A W a7 ] an =l an C 109 4n £ L T = ] 1oa

Age [years) Heart Rate (bpm) Haart Rate (opm|]

AtCor Medical SphygmoCor XCEL - 1.3.14 BIER2016 5:44 PM
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Wave Reflection

To viewthe Wave Reflection reportlickthe Wave Reflectiortab on the right side of the Report page.
The Wave Reflection report contaiagraphial representation ofhe aortic pulse including forward and
reflected pulses and flow wave as well as wave reflection parameters.

Aortic Pulses and Flow Wave Wave Reflection Parameters

[BalLo

pajeaq

2

Pressure

Forward Pulse Height (Pf) 25 mmHg

abuey asuslsjey

Reflected Pulse Height (Pb): 14 mmHg

Reflection Magnitude: 56 %

=
2
<
o
A
@
==
@
o
£
=]
=

= Aortic Flow Wave

Aortic Pulses and Flow WawgThe central aortipressurewaveform is shown in bluerlhis
waveform is the sum of two pressure waveforms: the pulse wave generatedrtiac ejections called
Forward Pulse shown in greand the pulse waveeflectedfrom the arteriesback to the hearts called
Reflected Pulse shown in orangeortic flov waveresulting from the separation of forward and
reflected pulsess also showin black

o Wave Reflection Parameters The parameters of the reflected waveform.

1 Forward Pulse Height (PfT:he height of forward pulse wave.
1 Reflected Pulse Height (Pb)he height ofeflectedpulse wave.

1 Reflection MagnitudeThe ratio ofReflected Pulseleightto Forward Pulséleight in
percentage

9 Printing PWA Wave Reflection RepariClickPrint for a singlepage PWA Wave Reflection Repo
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Printed PWA Wave Reflection Report Example

AtCor Medical SphygmoCor XCEL

L
PWA Wave Reflection Report
Patient Data:
Patiznt Mame: John Smith
Patient ID: 1
Date Of Birth: 1/1/1954 Height: 178 cm
Age, Gender: 62, Mala Brachial SYS/DIA: 120/80 mmHg

Measurement Data:

Date and Time: 6/7/2016 1:47 PM
Aortic Pulses and Flow Wave

130

120

1104

100

m_
E
E &0 — Asilie Pulse
E - Forward Pulse

701 - Reflected Pulse

50 "\1

{ sy

. 'I:I f:. \_

-

30 ! . ! !

0 200 400  BO0 800
ms
— pprtic Flow Wave
0 200 400 600 800
ms

Wave Reflection Parameters

Forward Pulse Height (Ff): 25 mmHg
Reflected Pulse Height (Pb): 14 mmHg
Reflection Magnitude: 56 2%

ArCor Medical SphygrmoCor XCEL - 1,214 672018 2:02 PM
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Viewing PWA Reports
Measurements from previous sessions can be displayed at any time.

1. Select theReporttab.
2. Select the session from thssessmentsst.

3. Selectone of the fourreport types (Clinical, Detailed, Reference Range, Wave Reflgdtiom
the right side of the screen.

Analysis of Multiple PWA Reports for the Same Patient

The Analysis feature can heed to compare multiple measurements for a selected patient. At least 2
assessments are required to use this feature, and a maximum of 30 measurements can be compared
1. SelectPWA

2. ClickReport

3. Select the first assessment for comparison (click the comedimg date under the Assessment
heading).

4. PresCtrland select another assessmertheck the Analysis screen to make dheassessmenst
included for analysiare the same as your desired assessments. The number of blue dots on Central
SP graph showhe number of assessments included in the analysis, with the the date and time of
assessment is noted on the x axis.

Note: To select a new set of assessments for analysis, click once on any of the assessment in the
Assessment section and follow the samreqedure from step 3

5. The selected assessments are plotted.

System elp -

Mode 7S S Capture  Analysis SphygmoCor XCEL

Patient Details e
John Smith
Patient ID: [1 | Gender [Male

Date O Birth: [1/1/1954 | Age: (62

Measurement Details  Report Interpretation

Brachial SYS/DIA: /76 |mmug QG v (B
Height: (178 | cm

Assessments:

6. (Optional) Cliclrintto print a copy of the Analysis report
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7.

Select theSetuptab to exit the assessmersicreenor click on any assessmetat return to the
report screen.

Techniques for Obtaining Quality PWA Measurements

Control Conditions

When performinga SphygnoCorXCEImeasurementit is recommended that the patient:

1
1

=A =4 =4 =4

Abstain from alcohdior at least6 hours prior to the measurement.
Abstain from tobacco and caffeine for at least 4 hours prior to the measurement.

Fast for at least 6 hours prior to theemsurement, however, if thisannotbe achieved, a light meal
before the measurement is allved.

Rest (seated or supine positiocomfortably,for at least 5 minutes prior to the measurement.
Has their back and arm supported during the measurement.
Be as relaxed as possible and not talk during the measurement

When possible, subsequent measarents should be obtained at the same time of the day so as to
account for the diurnal blood pressure effect

Note: Blood pressure can be affected by the measurement site, the position of the patient (standing,
sitting, lyingdown), exercise, or the patient's physiolaglicondition

Cuff Placement

1.

Select a cuff that is an appropriate size forttlt G A Sy.6 Q&4 f A Y0

Each cuff has a size range marked on the inside. Brachial cuffs also have an index mark on the end.
When wrapped asund the patient's arm the index mark must fall within the marked range. If it is
outside this range, select a different cuff.

Place the cuff on the upper arrogntredon the brachial artery. Palpate the brachial artery if
necessary in order to locatcuately the artery

The aiff should be placed on bare arm. Remove tight, bulky clothing fr@nupper arm to prevent
constriction

=

Holdthe cuff open withthe tube pointing downward. Slidihe cuff ontothe upper arm.

r

Positionthe cuff with the artery marker over the brachial artery and aligneth it KS LJ- G A Sy (i Q&
finger. The aff shouldbe as high as possible on the arm.
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5. Fasten the cuff so it is snug, but not too tight. Two fingers should fit betiiekrS  LJlafmiagdy (i Q &
the cuff.

6. Positionthe arm to ensure that the cuff (i.e., middle of the cuff) and the heart are at the same level

Note: Avoid compression or restriction of the connection tubing

Recording a PWV Measurement

Components and Accessories for PWV
SphygmoCoKCEldevice ¢ the SphygmoCor microprocessor
controlled module fowaveformcapture and analysis.

Refer toSphygmoCor XCEL Device Status Indicdtioas
explanation of the panehdicators

/‘54‘\.

Tonometerg the non-invasivepressuresensing device for
measuring carotid pressure

Part number:
T-03C- SphygmoCor Tonometer, XCEL
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Femoral cuff{light blue) ¢ a large thin pneumatic cuff with a
connector for theSphygmoCoXCEldevice

Part number:
1-00897- PWV Cuff Adult
1-00898- PWV Cuff Large Adult

Cuff Hose 2m cuff hose with connectors at both ends

Part number:
1-00864- Cuff Hose 2m

Power supplyg an AC power adaptor for the SphygmoCor XCEL
device. Always ustle powersupply provided by AtCor Medical
with your SphygmoCor XCEL device.

Part number:
1-01191- Medical Power Adaptor

(MeanWell ¢ PNGSM36B14:R7B

USB cableconnect SphygmoCoXCEldeviceto PCor laptop.

Part number:
1-00858- USB Cable 2m
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Tray (optional) ¢ provides storage of cuffs and tonometer, as we
as a mounting platform for the SphygmoCor XCEL device (The

§‘“““””” H ““““’53’_/,‘_ storage tray is an optional component supplied by AtCor Medicq
= o o F
|\=, = _
////nnnu|||||||m||||um\§‘ Part number:
s ) =) 1-00896- EM4 Storage Tray

Connect Components

Warning:Do not connect anpower supply to theSphygmoCoXCEldevice other than thepower
supplyprovided by AtCar

1.

a M D

Connect the power supply to thephygmoCoXCEldeviceand plug in the power supply tan AC
power outlet.

Connect theSphygmoCoXCEldeviceto the PC using the USB cable.
Connect the tonometer to th&phygmoCoXCEMevice

Connect the femoral cuff to th8phygmoCoKCEldevice

Poweron the SphygmoCoKCEMdevice

Note: To disconnect théonometer, gently push back the connector plagd the connector will
automatically release away from the modul2O NOT twist the Tonometer connector.

Start the Measurement

Note: The patient's limb movement should be mingexd while capturing data as movement may
prevent the capture from beingompleted or reduce quality of the measurement

1.

Select theSetup screen
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System Database Help -

Mode GV Setup Capture  Report SphygmoCor XCEL

Patients 5 Height: ([ - Notes:
sys /oA (D ¢ O -

John 11/1954 Male
Jane 4711970 Female
Jane 10/16/1966  Femnale
Johnnie 7/8/1998 Male

Subtraction method:

Carotid fo
Sternal Notch*:

Sternal Notch
to Cuff*

Femoral to
Patient ID: (5 Date of Birth™ (Dec |30 |(1997 |
First Name: (Janie Gender*: [Female ]

LastName*: Doe )
e PWV Distance: 355 mm

Setup Capture

1/1/1954

4/711970

10/16/1966 Female
Johnnie 7/8/1998 Male

Selectthe patient (by searching Patient ID, Name or Date of Birth, if necesahg patient does
not exist in the database, create a new patient record by cliddieg and entering the patient
details. Mandatory fields are indicated by *.

]
Patient ID: _ Date of Birth*: m@m@

3. LT GKS LI GASyGQa YSIFadaNBYSyid Aa (2 06S OGaYLI NBR
systolic and diastolic pressures should be entered. The brachial pressure obtained from a PWA
measurement may be used (if applicable) or from a measurement using a validated
sphygmomanometer

4. t 28A0GA2y (GKS FSY2NIt OdFF I NRdzyR (KS LI GASYdQa
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5. Measure the PWV Distance

Note: The default setting fothe femoral to cuffdistanceis 200mm. To improve the accuracy of the
PWV reading, measure the distance from the top edgdefuff to the femoral artery, and enter
this distance in place of the default. The default setting of 200mm can be changed in the PWV
settings menu.

To determine the PWV Distance using subtraction method

First, measure th&ternal Notch to Cutfop edge of the cuff to the sternal notch) distance in mm

dzaAy3a | GF LIS YSFadzaNBZ yR SYydidSNI GKAa @IFfdzS Ayi?2
values are between 400 and 700 mm. Next, measure the distance betwe&atilo&id and the

Sternal Notchin mm, and enter this value inthe boxmarkied N2 GAR G2 {GSNYIf y2i

Enter the measured CS Y 2 NI f ( 2, if@Quzicable. RiiePWY ¢istafce that will be used in
the calculation will be displayed below the diagram

SphygmoCor XCEL

Height: o Notes: -

Subtraction method:

Carotid to
Sternal Notch™:

Sternal Notch
to Cuff*:

Femnoral to i A - i

Cuff*: |7

200

PWV Distance:

An alternative method of dermining the PWV distance is tlirect method:

Measure theCarotid to Cufftop edge of the cuff to the carotid artery) distance in mm using a tape
YSF&dzNBE FyR SydSNI (KA & NBIi K RIypieayvhl@eT aFkbdtwee2 E Y | NJ !
500 and 800 mm.

9y i SNJ i KSC 52 MIdINBR2 dif yorfdd noRwarit id biesyh® Gefault value. The
PWYV distance that will be used in the calculation will be displayed below the diagram.
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200

Capture

6. [20FGS GKS LI GASYyGQa OFNRUOUAR Llz aS FyR LRAAGAZY
XCEL system detects a reguarotid pulse, the femoral cuff will be inflated. As soon as the
detection period for both the carotid and femoral pulses is complete, the waveforms will turn green
and a report will be generated for this measurement. The cuff will then deflate

Capture Cancel

Note: Thetonometer provides uncalibrated pressure pulse signals. Taeotidwaveforms displayed
are only for qualitative purposes

If Cuff/Tonometer Synenode is turned off (selected in the PWV settings menu), measure the carotid
signal using the tonometer. én the signal quality is valid (the waveform sigra@bur changes to

green), clickCaptureto inflate the femoral cuff and obtain both the carotid and femoral waveforms. The
Capturebutton is enabled when there are sufficient signals from the carotid and femoral arterial sites
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Note: For best results, click the Capture button when bativeforms are green.

Once capture is complete, the PWA Report screen is automatically displayed.

Reviewing the PWV Report

Setup Capture Report SphygmoCor XCEL

Patient Details Pulse Wave Velocity

John Smith
Patient ID: |1 | Gender. Male

Date Of Bith [1/1/1954 | Age: 62

Measurement Details Report Interpretation
Height: 178  |em
SYS/ DIA 120 | / (B0 | mmHg
Notes:
PWV Method: Direct
PWV Distance: 500 | mm

50 85 80 20 35 50 65 80
Age (years) Age (years)

MNormalised to 80% Direct Distance

Assessments: Heart Rate Pulse Wave Velocity Pulse Transit Time

::ﬁ:izz:m 4 77 bpm 5 8.1mis 6 62ms 7

- F-—ﬂ Drint Patiant B en oo E

Simulation data SphygmoCor .~
AtCor Medical

Report data

o Pulse Wave Velocity displays femoral and carotid arterial pulses that were recorded during the
measurement. The carotid waveform is displayed in blue femoral waveform is displayed in black.

Each waveform has status markers indicating the start of each.pulgeeen markemdicates that the
pulse was used in the PWV calculatidired marker indicates that the pulse was not used in the PWV
calculation.

@) Healthy Population grapit it KA & aK2ga (GKS LI GASydQa 20SNItf NBa
people of the ame age (using data obtained by the University of Cambridg®, UK

€) European General Population graghl KA & aK2¢a (GKS LI GASydQa 29SNI € ¢
general population that includegbatients with diabete%

5 McEniery et al Normal Vascular Aging: Differential Effects on Wave Reflection and Aortic Pulse Wave Velocity: The Anglo-Cardiff
Collaborative Trial (ACCT), Am Coll Cardiol 2005;46:1753i 60

6 Boutouyrie et al, Determinants of pulse wave velocity in healthy people and in the presence of cardiovascular risk factors:
6establishing normal and reference valueB8, European Heart Journal 2¢(
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e Heart Rateg averageheart rate in beats per minute during the measurement.

ePuIse Wave Velocitg carotid femoral pulse wave velocity in meters/second (m/s), calculated as the
distance divided by the pulse transit time. PWV is averaged over the reading.

@ rulse Transit Time time for the pulse to travel from the central arteries to the femoral ayten
milliseconds. The time is measured from the foot (start) of each pulse. The Pulse transit time is averaged
over the reading.

OQQ Quality Control of the PWV measurement. QC is an indicator of PW\/tpytsdse variability

over the recording peod. High PWV variability indicates a potentially inaccurate PWV measurement as
the pulse transit time may not be accurate. An inaccurate measurement is marked with a red cross and
the measurement should be repeated. Low PWYV variability indicates ajhaglty PWV measurement

and is shown with a green tick (check mark). The QC indicator should be reviewed after every
measurement

QAssessments; after data capture is completed, the Report screen is automatically displayled
measurements are automaially saved and can be viewed at dinye by selecting the patient from the
Patient screen and pressing the Report button. The most recent report is displayed. Each Measurement
is stamped with the date and time of the measurement, with the oldest measuneiisted first. If the

patient has more than one assessment, clicking on any assessment allows viewing of the corresponding
report. A different measurement can also be selected by pressing the arrow key or the tab key on the PC
keyboard

Deleting Reports
Each measurement is automatically saved in the database. Reports can be deleted, if desired, as follows:

1. dickDeleteto remove it from the database.

SphygmoCor XCEL [Msg4013]

2. ClickYes

Note: Reports can be deleted at any time

Repeat the Measurement

Click theRepeatbutton, which will only be enabledt the last assessment, to perform another
measurement on the same patient and create another assessment for the patient.

Return to Patient L ist

ClickSetup(at the top of the screen) to return to the list of patients.
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Viewing Multiple Reports with the Analysis Screen
Use Analysis to compare multiple sets of data for the selected patient.

1. SelectPW mode.

2. ClickReport

3. Select the first assessment (clmk the date and timeof the desired asessment).
4

PressShiftand select another assessment. If it is not adjacent to the first assessment, all of the
assessments between these two are also selected.

5. The selected assessments are plottadthe screen

Sysiem Database Help - - .

Mode m Setup Capture  Analysis SphygmoCor XCEL
Patient Details
Pulse Wave Velocity

John Smith

o — Gender
Date Of Birth: (1/1/1954 Age:

S — o

PWV (mis)

Measurement Details  Report Interpretation

Height: 178  |cm
SYS / DIA: /80 Immrg
Notes:

P Method
-

6/16/2016 6:05 PM 6/16/2016 6:06 PM 6/16/2016 6:06 PM

Heart Rate

PWV Distance:

6/16/2016 6:05 PM 6/16/2016 6:06 PM 6/16/2016 6:06 PM

Assessments: Heart Rate Pulse Wave Velocity Pulse Transit Time Qc

77 bpm 8.1 mis 62 ms

6. (Optional) Cliclrintto print a copy of the PWV analysis cep

7. ClickSetupto exit the Analysis screen

Viewing PWV Reports

You can recall data from any previous session and display it as a report.
1. Select theReporttab.

2. Select themeasuremenfrom the Assessmentsist.

Printing PWV Reports
ThePrint buttons provide a choice of printed reports.

Print ¢ a singlepagePWV report
Print Patient Reportc a multipage report that provides an explanation of the differ&wA

parameters This reportmay not be available in some regions.
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Printed PWV Report Example

AtCor Medical SphygmoCor-XCEL

Pulse Wave Velocity Report

Patient Data
Patient Name: John Smith
Patient ID: 1 Date OF Birth: 1/1/1954 Age, Gender: 62, Male
Measurement Data:
Assessment: 6/16/2016 6:06 PM Brachial 5YS/DIA: 120/80 mmHg
Ohgerator: Height: 5ft, 10in
Distance: 500 mm
Visit:
MNotes:
Pulse Wave Velocity: 8.1 m/s oo
Heart Rate: 77 bpm Pulse Transit Time: 62 ms
Healthy Population European General Population
24 24
19 _~"t1s
t B s
— o »
g o o :
a _ " a
- — ™ I
[ ]
4 4
0 k13 50 &5 80 E 35 50 65 B3
Age [years) Age (ysars)
Normalised to 80% Direct Distance
Recorded Carotid Pulse Waveform Report: Interpretation

A

Recorded Femoral Pulse Waveform

A

AtCor Medical SphygmoCor ¥CEL 1.3.2.10

Page 52

9/26/2016 12:37 PM




Automatic versus Manual Waveform Capture
CarotidWaveform capturean be performed either automatically or manually.

1 If Auto Capture ignabled (default setting), the software will automatically capture the waveform
when all of the quality parameters are mdétlternatively, the keyboard space bar can be pressed at
any time to override the Auto Capture feature and capture ¢heotid wavefam.

1 If Auto Captures disabled, data capture can be completed by manually pressing the spacebar on
the computer keyboard when the minimum number of reliable pulses has been recorded and the
capture button has become illuminated.

Using the Guidance Bars
SphygmoCor XCEL System provides feedback (guidance bars above and below the waveform) to aid in
determining if the waveforms are consistent enough to provide an accurate PWV measurement.

As shown in the following diagram, there are nplé visual indications that provide feedback.

If Auto Capture is used (default setting), the data is captured automatically and calculation is performed
to produce a report after the waveforrolour changes to green. This indicates quality waveforms for

the duration of the capture time=or PWV, both carotid tonometer and thigh cuff signals need to be
green for the data to be automatically captured and a valid report produced. Data capture can be
initiated at any time by clicking th@apturebutton, regardess of the waveforngolour.

ooen (4]

3 Capture Gancel

Waveformg the waveform changesolour according to the quality of the overall recording during
capture time. Initially, the waveform is white and changes to green if the quality of the overall recording
during the cagure time is acceptable and the recording has at least the minimum number of quality
pulses. This number varies according to the data capture duration selected in setup.
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e Top guide bac displayed at the top of the waveform, indicatingiability of the pulse peaks. It
updates beatby-beat. It is green if acceptable for data capture and red if not recommended for data
capture. For the tonometer carotid signal only, it can also be yellow, indicating marginal data.

If the top guide bar bthe tonometer signal is not green, apply more pressure to the tonometer. If that
is not successful, try moving the tonometer slightly.

9 Bottom guide bax displayed at the bottom of the waveform, indicating reliability of the pulse
troughs. It is ggen if acceptable for data capture and red if not recommended for data capture. For the
tonometer only, it can also be yellow, indicating marginal data. Apply a consistent pressure on the
tonometer to ensure that the signal remains green.

0 Bar graphg indicate signal amplitude, measured bdat-beat. The amplitude must be above the
thresholdmarketo ensure a reliable signal.

The waveforntolour is synchrorsed with the bar grapttolour:
1 when the waveform is green itolour, the bar graph is alsagen

1 when waveform is white icolour, the bar graph is red icolour

Note: Guidance Bars and Auto Capture are part of the Capture Gegdere in the software. The
default setting includes enabling of both Auf@apture and Guidance Bars. These features can be
enabled or disabled from the System menu (refer to

PWYV Settings

Techniques for Obtaining Quality PWV Measurements

Fitting the femoral cuff

Correct fitting of the cuff helps to ensure a reliable reading. Use the following pictures as a guide.

Note: To ensure reliable readings, the thigh cuff should be placed over bare skin, or over thin clothing or
material.

4

KS OdzFT Ay LRAaAAGAZ2Y P dzy
K

u N u
Ra 6G26FNRA GKS LI GASyGQa I R

u» X«
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3. Ensure the cuff fits neatly, as shown in this picture.
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Control Conditions

When performing a SphygmoCor XCEL PWV measurement, it is recommended that the patient should:
9 Abstain from alcohdlor at least 6 hours prior to the measurement.

9 Abstain from tobacco and faine for at least 4 hours prior to the measurement.

1 Fast for at least 6 hours prior to the measurement, however, if this cannot be achieved, a light meal
before the measurement is allowed

Rest (seated or supine position) for at least 5 minutes pridhéomeasurement.
Be as relaxed as possible and not talk during the measurement

When possible, subsequent measurements should be obtained at the same time of the day so as to
account for the diurnal blood pressure effect.

Tonometer Technique
Placement of the tonometer is important to ensure quality wavefarms

1 Remove the tonometer from either the tonometer storage tray or the temporary holder on the top
of the SphygmoCor XCEL device. Hold the tonometer base gently but firmly between the tip of the
thumb and the fingers.

[ 201 4GS GKS LI GA S ypatiom andidentBy tha srongelstipuishliointo & LI
t NBaa (GKS (2y2YSGSN) ISyGte odzi FANNEE FFIFAyad GfF

Maintain steady pressure with the tonometer.

=A =/ =4 =4

If the trace is flat at the top of the screen, reduce the presslirthe trace is flat across the bottom
of the screen, increase the pressure.
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T 2KAfS K2t RAy3a GKS (2y2YSGUSNJ aGdSIRAfE 2y GKS LI G2
automatically resize with optimal placememake minor adjustments until the wavefornase
uniform in shape and height.

1 When the Guidance Bars are enabled, red, green or yellow bars will appear on the screen at the top,
bottom and sides of the waveforms travelling across the screen.

9 The Guidance Bars indicate the amount of variation of theef@ms. Red indicates too much
variation; yellow indicates moderate variation and green indicates an acceptable level of variation.
Messages will appear at the bottom of the screen indicating the area of variation to guide in
adjusting the position of theonometer. Adjust the tonometer slightly medially or laterally over the
artery to obtain a clear, strong sign@he following image shows an example of good signals.

Capture Cancel

System Installation and Setup

Unpacking

Carefully urpackthe SphygmoCoKCEISystem

Remove theSphygmoCoKCEldevice from the packgng then remove the protective plastiidm.

A smaller carton contains dHe accessories included with tisgstem.

Note: AtCor Medicabtronglyrecommends that the SphygmoCor XCEL System idaxstal a dedicated
computer or notebook computer because soBiéparty software applications may interfere with the
operation of SphygmoCor XCEL software

Software Download
The SphygmoCor XCEL softwiastallation mediacan be downloaded from the AtChtedical website.

13. Open atcormedical.com in your web browser.

14. Navigate to theCustomer Supporsection.

15. Create an account.

16. You will now have access to the XCEL Software, User Manual and Inservice videos.
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17.¢2 R2o6yf 2R GKS NBIJdZANBR FTAfSas NARAIKG Of A0
your local drive.
18. To open the XCEL Software zip file, right click on the zip file and extract all files to your PC.

Software Installation

The SphygmoCotCEL softwar@stallation mediacontains the software needed to install the
SphygmoCor XCEL software on a dedicated compDtenplete the software installation prior to
connecting the module to the computer.

Note: Administratorprivilegesare required or installation.

Note: It is recommended to connect the computer to the internet and download and install all Windows
Updates before installing the software.

Note: For norEnglish Windows 8nd Windows 10before installation users need to add English in the
Region and Langua&gsection under thelime and Languaggection in thePC Settingsthen download
and instalthe EnglisHanguage package. Please refer to Windows manual for further details.

Note: XCEL 1.3 can be installed on computers that have a previous version ahstalled. If
SphygmoCor XCEL 1.3 is already installed, baittstallationto uninstall the software and install again

or go toRepairto reinstall features already installed. It is highly recommended to back up your existing
database before uninstallation or repair to prevent data loss.

Note: When Installing XCEL 1.3, any available compatible user settings from a previous XCEL installation

will be copied across to the XCEL 1.3 settings.

Selectthe installationmediain your computer and follow the Standard Installation if auto play is
enabled on your computer. If auto play is not enabled, navigate tartstallationmediaand double
click on thesetup.exe file$¥ .

Note: For customnstallation,refer to Custom Installatiosection

Standard Installation
1. Run setup.exe to commence ind&ion.

2. If the following screen appears, clicistall, otherwise go to 2.
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SphygmoCor XCEL Software Suite - InstallShield Wizar

™ The SphygmoCor XCEL Software Suite reguires the following items to be installed on your
computer. Click Install to begin installing these prerequisites.

Status  Requirement

Pending Microsoft .MET Framewaork 3.5 5P1 (Windows Feature)
Pending Microsoft .NET Framewark 4.5. 1 Full

3. Close all other programs and clidlstall.

Welcome to XCEL Installer.
This program will install the SphygmoCor
XCEL Software Suite on your computer.

Please exit all other programs then click
Install.

WARNING:
This program is protected by copyright law
and international treaties.

MCEL: 1.3.1.4 Installer: 130.1.0.1 3
SN: ¥CEL_1.3 (66666).1234567330 [ Instal ] Exit

4. Read the license agreement and if you agree to the terms check thé &aept the terms of the
license agreementhen clickNext.
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" XCEL Installer

License Agreement Sphygmoc or

Please read the following license agreement carefully.
SIHPI.'I"“EGDLDETJM

IMPORTANT

The Licence to use the SphygmoCor(r) software is conditional upon the
customer (hereafter referred to as "Customer"), agreeing to the terms and
conditions of this Software Licence Agreement. You must not install or
otherwise use the SphygmoCor(r) software whatsoever until you have read
and accepted all of the terms and conditions of this Software Licence
Agreement and wish to become z licensee of the software. Acceptance

shall bind you and all of your employees, contractors and agents to the

terms. Instalation or any other use of the SphygmoCor(r} software by you -

@ 1 accept the terms of the license agreement:

(711 do not accept the terms of the license agreement

l < Back H Mext = ][ Cancel ]

5. The default set up type is Complete and the default destination foldek ACokXCEL 1.3. Keep the
default settingsand clickNext. (For Custom installation refer tOustom Installatiorsectionto continue
installation)

" XCEL Installer

Setup Type & Destination Folder S hygmoc or
Select a setup type and install destination folder that best
suits your needs. smmmmmnmm

Please select a setup type.

All features will be automatically configured and installed locally, Third-party
software license agreements will be accepted on your behalf.

Allows selection and configuration of features.

Destination Folder

S

’ < Back H Mext = ][ Cancel l

6. Select the language you would ligphygmoCor XCEL todiisplayedn, and thenclickNext
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HCEL Installer x

Select a language SphygmoCor
XCELD

5IMPLY THE GOLD STANDARD

Select the language you would like SphygmoCor XCEL to be in.

English {UK)
[]English (USs)
[]French {Francais)

[]3=panese (HA#EE)

< Back Mext = Cancel

Note: The choice of languages might be different from the given list shown in the above image.

7. ClickAnyone who uses this computer (all usets) create XCElkhortcuts foranyone who can lognito
the computer,otherwiseselectOnly for me then check the boxCheck to Create a Desktop Shortcut for

SphygmoCor XCHlnd clickInstall.

" XCEL Installer

Ready to Install Sphygmoc or
¥CEL Installer is ready to begin installation.
SIHPI.'I"I'IEGIJLDET#M

Click Install to begin the installation.

If you would like to review or change any of your installation settings, dick Back. Click Cancel
to exit.

Install SphygmoCor XCEL for:

6‘ @ Anyone who uses this computer (all users)
(™) Only for me (parisak)

Create a Desktop Shortcut for SphygmoCor XCEL

< Back ][ Install ][ Cancel ]
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8. ClickFinishto exit and restart your computer if prompted

| XCEL Installer

Installation Complete

¥XCEL Installer has successfully installed the SphygmoCar
¥CEL Software Suite.
Thank you for your purchase,

Click Finish to exit.

Note: If the Installation Completeonfirmation message is not displayed, contact AtCor Medical.

Note: A text file report is created as a record of XCEL 1.3 installation. To see the repothgX@EL
1.3 installation folderA systemA logs A XCEL Installation Report <timestamp>.twhere
<timestamp> is the date and time the file was created.

Custom Installation

For Custom Installation, the@perator mustgo through Step1l td of the Standard Installatiomndthen
continue with the following steps:
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1. SelectCustom and select a destination foldédefault C\AtCok XCEL 1.3) and cliklext.

Setup Type & Destination Folder SPhyg moCor o1

Select a setup type and install destination folder that best XC'EL
suits your needs. SIMPLY THE GOLD STANDARD

Please select a setup type.
() Complete

All features will be automatically configured and installed locally. Third-party
software license agreements will be accepted on your behalf,

Allows selection and configuration of features,

Destination Folder
concorvca 13

[ < Back ][ Mext = ][ Cancel ]

SphygmoCor o

Select the features to be installed. XCEL
SIMPLY THE GOLD STAMDARD

Select the features you would like to install, deselect any features you would not like to
install.

sphygmoCor XCEL
[#]Microsoft SQL Server and AtCor Database sphygmoCor ¥CEL 1.3 - the

...[¥] Adobe Reader global gold standard in
central pressure and pulse
wave velodty
measurement.

Description

391365.55 MB of space available on the C drive

][ Mext = ] [ Cancel
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3. Select the language you would like SphygmoCor XCELdiedhayedn, and thenclickNext

KCEL Installer
Select a language SphygmoCor -
5IHP‘I.'FI'IEGOLIX5TCIM§I$

Select the language you would like SphyamaoCor XCEL to be in.

English (UK)
[]English {Us)

[ ]French {Francais)
[]Japanese (H+E5)

< Back Mext = Cancel

Note: The choice of languages might be different from the given list shown in the above image.

4, ClickAnyone who uses this computer (all usets)create XCEL accessible to anyone who can log in to
the computer, or selecOnly for me,then check the boxCheck to Create a Desktop Shortcut for
SphygmoCor XCEhd clickinstall.

" XCEL Installer

Ready to Install SphygmoCor o
¥CEL Installer is ready to beqin installation. XCEL
SIMPLY THE GOLD STAMDARD

Click Install to beain the installation.

If you would like to review or change any of your installation settings, dick Back. Click Cancel
to exit,

Install SphyamoCor XCEL for:

6‘ @ Anyone who uses this computer (all users)

(71 Only for me {parisak)

Create a Desktop Shortcut for SphygmoCor XCEL

< Back ][ Install ][ Cancel ]
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5. ClickFinishto exit and restart your computer if prompted

['XCEL Installer

Installation Complete

¥CEL Installer has successfully installed the SphygmoCor
XCEL Software Suite.
Thank you for your purchase.

Click Finish to exit.

Note: If the Installation Complete confirmation message is not displayed, contact AtCor Medical.

Note: Custom Installation can be used to setup SphygmoCor XCEL in a network configuration. For more
information on network configuration using custom installation refer to Ampendixsection.

Uninstallation and Repair
If you want to uninstall the SphygmoCor XCEL 1.3 software |daitstallation Othawise, go toRepair
to reinstall features previously installed.

Note: It is recommended to back up your database before uninstallation.

Uninstallation

To uninstall the REL1.3 software, you have two options: Dirddhinstallationor Maintenance Mode.

a) Direct Uninstallation

Go to Control PaneA Program#\ Programs and Featureand uninstall the SphygmoCor XCER
program.

b) Maintenance Mode

Selectthe SphygmoCor XCHistallationmediaand run setup.exe. The installer will automatically go
to Maintenance mode if the SphygmoCor XCElsdft8vare isalready installed.
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Welcome SphygmoCor o
SphygmoCaor XCEL is already installed. You may repair or XCEL
remove the program below. SIMPLY THE GOLD STANDARD

This program lets you modify the current installation. Select one of the options below.

() Repair

Reinstalls features previously installed. This option will attempt to fix missing
files, shortcuts and registry entries.
All XCEL configuration settings will be restored to default.

Removes SphyamoCor XCEL from your computer. Patient records in the
AtCor database will not be removed.

< Back [ Mext = ] [ Cancel

2. ClickYesto confirm uninstallation

F = ™
KCEL Installer - Maintenance l—":-]

Are you sure you want to uninstall the SphygmoCor XCEL software?
The Atcor database will not be uninstalled.

= [ w
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3. Wait until theUninstall Completeconfirmation will appear. Clidkinishto exit.

BRCEL Inctaller - Mainteaen

Uninstall Complete

¥CEL Installer has finished uninstalling SphygmoCor XCEL.

Configuration files in the XCEL installation directory may be
safely deleted if no longer required.

Repair
Selectthe SphygmoCor XCHistallationmediaand run Setup.exe. The installer will automatically go
to Maintenance mode if the SphygmoCor XCElsdftdvare isalready installed.

1. In the Maintenance Welcome screen, selBepairand clickNextto reinstall the features you
have already installed.

I'XCEL Installer - Maintena

Welcome SphygmoCor o
SphygmoCor XCEL is already installed. You may repair or XCEL
remove the program below. SIMPLY THE GOLD STAKDARD

This program lets you modify the current installation. Select one of the options below.

Reinstalls features previously installed. This option will attempt to fix missing
files, shortcuts and registry entries.
All XCEL configuration settings will be restored to default.

Removes SphygmaoCor XCEL from your computer. Patient records in the
AtCor database will not be remaoved.

< Back [ Mext = ] [ Cancel
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2. Wait until Maintenance Complete screen appears. (Hiokshto exit.

| XCEL Installer - Mai

Maintenance Complete

¥XCEL Installer has finished performing maintenance
operations on SphygmoCor XCEL.

Itis recommended to restart your computer,
Click Finish to exit.

Note: When running installer in the Repair modeyrent XCEL settings will be reset to default
settings of the previously installed language. password set in the Clinicétials Option wilalso
be cleaed. Toset a new password refer @@eneral Settingsection.
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Deleting or Importing SphygmoCor CvMS Database

If SphygmoCor CvMS version 8 or version 9 is instafigabur computerthe SphygmoCor XCEL1.3
softwarewill copythe CvMS databadéde from SphygmoCor Cv®version 8 or version 9. When the
operatorruns SphygmoCor XCEL1.3 for the first time, the following message will appear tgetator

to confirm the migration of. J (i A rBoprisdramthe CvMS database to the current XCEL1.3 database.

SphygmoCor XCEL

ClickYesif youwould like to accept the migration. By clickibp, the message will appear the next time
the user starts XCEL software. To avoid migration of the @ealtéBasean future, the CvMS database
files must be deleted from the XCEL directory below.

Deleting SphygmoCor CvMS Database
To delete the CvM8&atabasefiles follow these instructions:

1. GoXCEL installation directory e.g. Local Disk - AtCorA XCEL 1.3, systenA data
2. Delete the CvMS database file (.xyz or .mdb file extension)

Importing SphygmoCor CvMS Database

Toimport patient details from a CvMS database file maliyufollow the procedure belowlhe CvMS
database files must be in .mdb or .xyz format.

1 SphygmoCor CvMS V8

1. Go to theSphygmoCor CvMS installation directerizocal Disk (C:; Program Files (x86)/
Progam Files”A AtCorA SphygmoCor CvM§ data

2. Copy the CvMS database (.xyz or .mdb file extension) intX@teL installation directoryocal
Disk (C:A AtCorA XCEL 1.3, systemA data

1 SphygmoCor CvMS V9

1. Go to theSphygmoCor CvMS V9 installation directayy.ocal Disk (CA, AtCorA SphygmoCor
CvMS V& data

2. Copy the CvMS database (.xyz file extensiot§G&L installation directorg Local Disk (CA,
AtCorA XCEL 1.3 systemA data

Starting SphygmoCor XCEL software
1. Ensure the SphygmoCor XCEL device is set up as desctibe@onnecting Componensgction.

2. Connect the SphygmoCor XCEL device to the computer and power the device on using the switch on
the rear of the device. The green power and orange standby iratieatill illuminate
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3. ShygmoCor XCEL softwaren be startedn either of two ways:

1 SelectStartA All Programs®h, SohygmoCorXCENL.3A 9 XCEL 1.3

1 Doubleclick the XCEL 1.3 software ic 9 on the desktop, iSHbedcut is created in the
installation process.

4. Enter System Kewg provided in th&ystem Information Leaflet

o System Key

Please enter a valid System Key

Note: If SQL Server 2014 Service is in the system and not running, XCEL will start SQL Server 2014
Service. Therefore Windows system will pgpanUAC notification messagkependingon the user
account type:

Administrator account

dick Yes XCEL will start SQerver 2014 Service aitdwvill continue torun as normal.

G User Account Control *

* Do you want to allow this app to make changes to your

PC?

Program name:  MNet Command
Verified publisher: Microsoft Windows

(%) Show details Yes

Change when these notifications appear

Users account

Enter administratotJsernameandor Passwordf one of the following messages is displayed. (Miek
XCEL will start SQL Server 2014 Service and run as normal.
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'5' User Account Control

Do you want to allow the following program to make

“changes to this computer?

@ Program name:  Net Command
Verified publisher: Microsoft Windows

File origin: Hard drive on this computer

To continue, type an administrator password, then click Yes,

| Username |
I | | Password |
Domain:
() Show details Ves No
] User Account Control

Do you want to allow the following program to make

- changes to this computer?

@ Pregram name:  Met Command
Verified publisher: Microsoft Windows
File origin: Hard drive on this computer

To continue, type an administrator password, then click Yes.
Admin-Username
| Password |

(%) Show details Yes No

5. In the Setupscreen on the top right, click oBystemmenu and selecEind Module

6. The messagklectronic Module Fourappears at the bottom of th&etupscreen indicating thathe
PC has identified the connection to the SphygmoCor XCEL device

Note: If the messageloes notappear, check the USB connection and confirm that the SphygmoCor
XCEL device is powered ON. Repeat StHphe problem persists, please contact AtCor Medical for
technical support

7. TheSphygmoCor XCEystemis ready

System Setings
The SphygmoCor XCEL System Settings enable the operator to configure many features and options in
the software.The System Settings contains the following:

1. General Settings

2. PWV Settings

3. PWA Settings

4. Brachial BP Settings
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General Settings
o Settings

—Startup Mode ———————————— —Reports
o PWV Report Title

o PWA AtCor Medical SphygmoCor XCI

—Setup Screen ————————
W Patient Privacy

Report Logo

—Height Unit
O Metric

& Imperial F—

—Comms Port ——————— —Extra Features
Simulation . M Clinical Trials Option

Startup Modeg PWV / PWA( this setting determines the default mode when the SphygmoCor XCEL
software is started (if both modes are enabled in the software). Click on PWA or PWV to change the
setting. The selected start up mode is marked with a green dot.

Setup Screeig Patient Privacyg this features offers the ability to temporarily hide the list of patients to
maintain patient privacy. A check mark appears in the box when patient privacy has been selected.

Height Units¢ SphygmoCor XCEL software capldiy height in either metric (cm) or imperial
(feet/inches) measurements.

Comms Port; This setting identifies which communications (comms) port orReisonnected to the
module as well as enables simulation of SphygmoCor data for demonstration parfic&mulation is
selected, the software will display demonstration data aodactual patient data. When obtaining a
measurement on a patient, the communications port (eg, com3, com4, etc) should be disdlaged
Simulation setting should only be cden when demonstrating the software functionahtythout a
patient.

Reports¢ Report Title, Report Logq This section enables customization of the title on printed reports,

eg, hospital or clinic name, as well as incorporation of cusiaiogo on theprinted report To modify

0§KS NBLRNI yIFIYSTE Y20S GKS OdzNA2N) 2 GKS &aLJ OS dzyR
printed onreports¢ 2 dz& S &2 dzNJ 2NBIF yAT F A2y Q& 232 2y NBLRNI
(asa.jpgor.ompfile) t AO] da. NPgaSé¢ |yR aSt SO0 ItsediNhehdd 2 TFTNRBY
to import a 512 x 512 pixel logo image for maximum resolution.

Extra Featureg Clinical Trials Optiort When Clinical Trials Option is selected;lmical Trials Option

tab will appear in the settings allowing theppropriate personneto define descriptions for individual
visitsof a clinical trial and to protect the settings by a password.

Note: Simulation Mode will not be enabled if ti@inical Trials Optiofas been selected.
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»~  Settings

Startup Mode Reports

o PWV Report Title

O PWA AtCor Medical SphygmoCor XCI

= = Report Logo
Setup Screen

W Patient Privacy

Height Unit
O Metric

. Imperial ﬁ
Comms Port Extra Features

COM1 ) Clinical Trials Option

When Clinical Trials Optioris selected, two fields dDperatorand Visitg A £ £ | LILISF NI F2 NJ (K
YEYS FYyR LI GASYy(Qa ik the\PWA Bl RVWTetufiliahc2RgpoiNssraen]S O G A @S

(4

PWA Setup PWV Setup
Height [ Jem Notes:
Operator (|
vist @ .

Brachial Assessment

IntheReport{ ONB Sy > GKS 2LISNF i2NR& yIl YS I yR Medsuieméw i Qa @A
Detailssectionof PWAReportand PW\Reportas following:
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PWA Report

Patient Details

Patient ID:
Date Of Birth:

[12/1/1900 |

Measurement Details

Brachial SYS/DIA:
Height:

Operator:

Visit:

John Smith
hm | Gender: Male
Age: 115

Report Interpretation
160 /(120
188 e
|
|

ac: v 12

PWV Report

Patient Details
John Smith
Gender: |Male
Age: 62

Fatient 1D |1

Date Of Birth: [1/1/1954

Measurement Details

Report Interpretation
Height: (178 |<m
SYS/ DIA: 120 | / (80

Operator: |
Visit: |

| mmHg

Notes:

PWWV Method: Direct
PWV Distance: 50 |em

Click on theClinical Trials Optiomeadingtab in the Settingsvindow to define visit descriptionand set
the optional password to protect the settings

a) Visit Descriptiong Click on the first row to add visit description Toedit a visit description
double click on the existing visit descriptionTo delete a visit description, click on the visit
description, and presBelete button on the keyboard.
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» Settings

Visit Two: second time
Visit Three: third time
Visit Four: fourth time
Visit Five: fifth time

Visit Six: sixth time

Visit Seven: seventh time

Password: Confirmation:

Note: InClinical Trials Optionwhen a new patient is created, the gaty/ G WQ[ F aG bl YS¢
Fdzi2YFGAOIFffe LRLMzZIFGISR 6AGK GKS GSEG a{ dzoaSO(

b) Password; Theappropriate personnetan select a password to protesettingsfrom other users.
The correct password is required to change any of the settings.

9 To Protect the Settings with a password:
1. Go toSystemA SettingsA GeneralA Extra Features
2. CheclClinical Trials Optiomoxin Extra Features (a new window viié opened)
3. Go toClinical Trials Option.
4. Enter your password in tifeasswordield.
5. Reenter the selectedpassword in theConfirmationfield.
6. ClickProtectto lock the settings.

7. ClickSaveto save changes.
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- Settings

Visit Two: second time
Visit Three: third time
Visit Four: fourth time
Visit Five: fifth time

Visit Six: sixth time

Visit Seven: seventh time

Password: Confirmation:

GO GO
. Proest

1 To Unprotect theSettings using the selected password:
1. Go toSystemA SettingsA Clinical Trials Option
2. Enter the password in tHeéasswordvindow.
3. ClickUnprotectto unlock the settings.

4. ClickSaveto save changes.

o Settings

Yisit One: first time
Yisit Two: second time
Yisit Three: third time
Yisit Four: fourth time
Yisit Five: fifth time
Yisit S sixth time

Visit Seven: seventh time

Password:
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Note: If the wrong password is entetdhe Invalid Passwordvarning will appearlf the selected
password is forgotten, gm the Repair mode iRepairsection to reset the password.

PWV Settings
These settings are only availabl®VV software was purchased with the SphygmoCor XCEL System

~ Setlings

—Capture Time ——— —PWV Distance Unit
@ 5 seconds o:mm
0 10 seconds e cm

@ 20 seconds . _
—Femoral to Cuff Distance

—Capture Guidle —————

Guidance Bars

™ Auto Capture —Report Screen ————————
W CuffiTonometer Sync M European General Population
—Simulation Data ———————

—PWV Distance Method
raction (sternal notch to cuff — sternal notch to carotid)

rect (carofid to cuff)

Capture Time; this setting refers to the length of time for which a stable reading must be available for a
sucessful PWV measurement. The default setting is 10 seconds. For patients with a stable heart rate,
the setting can be changed to five seconds. For patients with unstable heart rates, the 20 second
capture may be required to obtain a valid measurement

Captue Guide features

1 Guidance Barsthis setting enables visual guides that give feedback of the signal quality from both
tonometer and cuff while a measurement is in progress. Refélsing the Guidance Barfer an
explanation of how Guidance Bars can improve data capture. The default setting is Guidance Bars
enabled.

1 Auto Capture; this setting results in automatic capture of the recording as soon as reliable
tonometer and cuff signals are detected simultaneously. If not selected, capture must be manually
triggered by pressing the spabar (Manual capture can be achieved by pressing the space bar,
even if Auto Capture is enabled). Default setting is that Auto captumeabled.

1 CufflTonometer Sync modethis setting causes the thigh cuff to inflate when a reliable carotid
signal from the tonometer is detectetf disabled, the cuff inflation is triggered as soon as the
capture startsThe default setting idisabled
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Simulation Datag this setting offers the ability to demonstrate PWYV simulation mode (i.e., without a
patient). The PWV data file contains both carotid tonometer and thigh cuff signals. Switching between
real measured data and simulated data is controlledi®yCOM Port setting undé€seneral Settings

Actual patient data will not be obtained when the Simulation is enabled.

PWV Distance Method this seting determines how the SphygmoCor XCEL System calculates the
RA&GFYOS 0SigSSy GKS LI GASYydQa OFNRGAR YSIFadaNBYSy
methods supported by SphygmoCor XCEL.

91 Direct methodc the distance is measured directly from tharotid artery to the top edge of the
femoral cuff.

1 Subtraction method; distance is measured from the sternal notch to the top edge of the femoral
(thigh) cuff (distal distance), and from the carotid artery to the sterna notch (proxiisnce). The
proximal distance is subtracted from distal distance to provide the aortic distance, which is used in
the calculation of PWV. The subtraction method is the default setting

PWV Distance Untit this setting offers use of eitheentimetresor millimetresas the PWV distance
units. Millimetres (mm) are the default option.

Femoral to Cuff Distance a default distance between the top of the cuff and the femoral artery of
200mm is used during PWV measurements (PWV Setup Screen). The vdlaebanged in the PWV
Set up screen.

Report Screerg the PWV report will include reference PWV values from the European General
Population to be compared with the measured PWV if this option is seletles reference population
includes healthy subjectnd subjects with cardiovascular risk factdree default setting includes the
European General Population data on the report.

PWA Settings

These settings are only availabl®WWA software was purchased with the SphygmoCor XCEL system
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- Settings

e —

Capture Time ———  —  —Capture Input

Q5 seconds
Q Pressure Cuff

@ Tonometer

@ 10 seconds

@ 20 seconds

Capture Guide ———  —Workflow

M Guidance Bars & Clui start

B Auto C aprure © Standard

—Simulation Data ———————

Capture Time this setting refers to the length of time for which waveforms will be collected for a
successful PWA measurement. A higher capture time may be needed for patients with slow respiratory
cycles and/or a highly variable heart raféhe default setting is 5 sends but for patients with slow
respiratory cycles and/or a highly variable heart rate, a higher capture time may be needed for a valid
measurement.

Capture Guide

9 Guidance Barsif selected, colar-coded Guide Bars are displayed, indicating the qualit
recorded pulses. Refer tdsing the Guidance Baifer an explanation of how Guidance Bars can
improve data capture. The default setting is Guidance Bars enabled.

1 Auto Capture; if selected, automatic capture of the recording will occur once reliable quality cuff
signals are detected ieplour is greenlf not selected, capture muste triggered manually by
pressing the keyboard space bar. Refer to Automatic versudlanual Waveform Capturgection
under PWA The default setting is Auto Capture enabled.

Simulation Data this setting offers the ability to demonstrate the PWA software using simulated data
(i.e., actual patient data will not be captured when this Simulation is sele@@dulation mustlso be
selected undeGeneral Settings Y 2 NRSNJ (12 dzaS GKS a5Sy2¢ aSdaay3

Capture Inputc this setting determines whether the signal is captured from the Pressure Cuff (i.e.
brachial upper arm cuff) or radial artery tonometer. For SphygmoCor XCEhlrsofsysionl, Pressure
Cuff is the only available option.
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Brachial BP Settings

* Settings

—Auto PWA
M| IfSYS:=
If DIA ==
If PP =

—Assessments —————— ——

Number of Assessments u

B Ignore the firs ment

Initial Rest m seconds

Subsequent Rest seconds

Auto PWA( this setting enables threshold values for brachial systolic, diastolic or pulse pressure (SP, DP
and PP respectively). If the measured blood pressure is above the threshold, PWA waveform capture
commences automatically. If the measured Brachial Blood press below the threshold or all check

boxes are not selected, the PWA waveform assessment will only be perfor@apitiireis clicked

Note: It is recommended that the user cliflaptureas soon as the brachial BP measurement has ended
and the brachiaBP values are displayed. Also, it is recommended that the patient refrain from
movement and remain in a stable position until the PWA measurement ends.

When enabled, this option can be used to screen patients with potential cardiovascular risk inthigated
high brachial blood pressure. The default setting is 0 for each, thus the PWA waveform capture always
starts automatically.

Number of assessmentsthis setting enables the captured waveform to be calibrated with multiple
readings of brachial systoliod diastolic cuff pressure. The number of brachial assessments can be set
from 1 to 5, with 1 being the default value. Studies have shown that the average of multiple
measurements of brachial blood pressure may provide a more accurate measure than emusddi
brachial blood pressure measurementheoperator canalso ch@se to ignore the first brachial BP
measurement by ticking theynore the First Assessmepheckbox.

7Vidt, DG et alTaking Blood Pressure: Too Important to Leave to Hum&hs®e Clin J Me@010 Oct77(10):6838
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Initial Restc Allow theoperatorto choose the time to start the first brachial BP assessment after
clicking theStart button. The default initial rest is 0 seconds.

Subsequent Regt Allow theoperatorto choose the time between subsequent brachial BP assessments
when theoperatorchooses more than one brachial BP assessment. The defaatl minimum)
subsequent rest is 5 seconds.

SphygmoCor XCEL Device Status Indications
Indicators on the SphygmoCor XCEL device indicatdevicestatus, as shown in the following diagram
and table.

'
d

1
8
12
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Number | Name & Symbol Colaur and state Status
Power Off Power is off
o d) Green Power is on
Status Yellow Software is initializing

Flashing Yellow

Software initialization failure

Flashing Red or off

Device requires service (Return to
manufacturer)

Flashing Green

Communicating with PC

Green Operating normally (waiting)
Cuff Blue Active
9 6 Off Any other condition
Tonometer Blue Active
o l’L Off Any other condition
Stop Red STOP button had been pressed and the
9 cuff is deflating.
Off Operating normally (cuff ready to inflate)
Flashing Red Safety cuff deflation by device

Creating and Managing Patient Records

SF2NBE ONBIGAYy3 |

VS5

LI GASyd

entered by searching the database as separate patient entries cannot be merged.

To locate a patient record

1. ClickSearchThe patient fields become white.

2. Ente the known patient details into any of the search fields (Patient ID, First Name, Last Name, Date

of Birth, and Gender)

Example: entesin the first name field.

__tide

SRR Month @[ Day @[ vear @)

| tew | seach ]| Edt | Dee= | Save . Cancel
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Note: the software will begin searching as soon as data is entered in any searchable field. The set of
results becomes smaller as more data is entered.

Patients 5

| | | | |

3 Roe Jane 10/16/1966 Female
1 Smith John 14171954 Male
4 Smith Johnnie 7/8/1998 Male

3. Click any of the column headings to sort the list of results according to data in that column, such as
Last Name. Click the heading again to sort in reverse order.

4. | £t A01 FYy@gKSNBE Ay (GKS LI GASydQa NBO2NR (2 aSft SOl
5. ClickCancelo end the search and return to the full list of patients.

To create a new patient record:

1. ClickNew.
The patient enty fields will become white, indicating the software is ready for new patient entry.

L
Patient ID: _ Date of Birth*: M]M]@

First Name: (]  c-c-
[IEE A ET = Subject

2. Enter all mandatory data, indicated by the * symbol. Other data may also be entered but is optional.

3. ClickSave

Editing an Existing Patient
To edit a record:
1. Select the record (search, if necessary).

Page 83




| fide |

Patient ID: 5 j Date of Birth*: Dec  ](30 ] (1997 |

First Name: [Janie Gender*; [Female ]

Last Name™: [Doe

Initially, the record is reaanly, which is shown by white text.
2. ClickEdit

]
Patient ID- Date of Birth™ S &)

The text changes to black and ycan make changes to all fields.

NoteY 9 RA G Ay 3 First Nalndiok Last Nafhd is notcase sensitive. If you want to change
these fields by uppercase or lowercase, make sure to change the spelling first and save it. Then,
modify the field to desired case and original spelling.

Deleting a Patient

Caution:Deleted data is permanently removed from the database and cannot be retrieved.

To delete a record:

1. Select the record (search, if necessary).
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Patient ID: (& ) Date of Birth™: [Dec |30 (1997 |

First Name: (Janie Gender*: [Female ]

Last Name*: [Doe

To begin with, the record is reashly, which is shown by white text.
2. ClickDelete

3. SelectYesfrom the confirmation popup window to confirm deletion
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Troubleshooting

Caution:If any error messages indicate "databaseruption’ or "database access ertocontact AtCor
Medical Technical Support immediately.

The SphygmoCor XCEL Software conducts a series of internal tests with prompts to gusds the

shouldan error occurln most instances, errors can be resolved follovilmese promptsHowever, if

the errorisnot resolvel andthe solution is not apparent, please contact AtCor Medical Technical
Support for assistance

SphygmoCor XCEL Device

Condition 1: The SphygmoCor XCEL device cannot be detected
This error may appear at two places in the software:

1  When the SphygmoCor XCEL software is started.

1 Upon entry into the Capture Screen.

Check the following items:

1 The SphygmoCor XCEL device is connected to your computer.

1 The SphygmoCor XCEL device is plugged into an AC outlet and the power switch is toggled to the
G2yé¢€ LRaAAGAZ2Y D

f  The Power lighis illuminated (if it is not illuminated, refert®Q/ RAGA 2y H G¢KS t h2 9w
below)

9 The correct communications port is selected in the configuration settings.
From theSetupScreen, selecdystem¢ Find Module.

1 If using a USB Adaptor, ensure thgpropriateUSBadaptordrivers have beeinstalled on he
computer.

If none of the above actions resolves the issue, please contact AtCor Medical Technical.Support
Condition 2:ThePOWER light is off.
Check the following:

1 The SphygmoCor XCEL device power cable is connected to an AC outlet gl switch is in
0KS aGhbé¢ LRaAAGAZY D

9 If the above action does not resolve the issue, please contact AtCor Medical Technical Support
Software Screens
The user will be notified of software issues via fugpwindows with instrutions to resolve the issudf

the screen freezes or you require further explanation of any-pppvindow, please contact AtCor
Medical Technical Support for assistance
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Capture Screen

The Tonometer fails to respond.

Ensure that the Tonometer is connectedthe appropriate portat the rear of the SphygmoCor XCEL

device.

Note: Use caution when connecting the Tonometer as pins inside the connector can be easily bent or

broken

Error Codes
The following is a list of possible errors that may be encountered.

Note: If anyerror occurred where theodeis not listed in the following tablegxit XCEL software, turn
OFF/ON the device and then start XCEL software. If problem pgrigiate contact AtCor Medical

Technical support

Error Code| Error Message Action
1 Unable to continue Brachial 1  Ensure use of correct cuff size, correct positioning and
Assessmentlue to weak oscillometric] . .
signal (Code = 1). I_EnAsqcre’thAatAno obs_,{tructAlonsv(eg, clothing) are Ioc_;_ateq
0SUPSSY UKS OdzF¥ FyR UKS
9 After completing these steps, attempt another
measuremat
2 Unable to continue Brachial 1 9y&adNB {(KIFId dKS LI GASydQ
Assessmendue to erratic measurement
oscillometric signal (Code = 2). ) o
1  Ensure use of correct cuff size, correct positioning and
1  After completing theseteps, attempt another
measurement
3 Unable to continue Brachial 1 9y&adNB {(KIFId dKS LI dASydQ
Assessmentlue to exceeded retry the measurement
count (Code = 3). ) o
1  Ensure use of correct cuff size, correct positioning and
1 Remove any obstructions between the cuff and the arn
1  After completing these steps, attempt another
measurement
4 Unable to continue Brachial Before retrying the measurement:
Assessmertlue to exceeded 1 Ensurethati K& LI GASyGQa FNY NI
measurement time limit (Code = 4). measurement
1  Ensure use of correct cuff size, correct positioning and
T wSY2gS ye 20a0NHz00GA2Yy a4
arm
1 After completing the above steps, attempt another
measurement
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Error Code| Error Message Action
85 Unable to continue Brachial 1  Ensure that the hose is not bent or pinched
Assessmentue to pneumatic . )
blockage (Code = 85). 1 Ensure that the hose and cuff is not under the patient
1 Ensure use of correct cuff size, correct positioning and
9 After completing he above steps, attempt another
measurement
87 Unable to continue Brachial 1 Ensure that the hose connections to the device and cu
Assessmendlue to inflate timeout are intact and tight
(Code = 87). . N )
1  Ensure use of correct cuff size, corrpositioning and fit
Ensure that the cuff is not leaking air
91 After completing the above steps, attempt another
measurement
88 Unable to continue Brachial 1 Turn the device OFF and then turn it ON
Assessmendue to safety timeout ) o
(Code = 88). 1  Ensure use of correct cuff size, correct positioning and
1 9yadaNB (KIFd GKS LI GASYidQ
measurement
1  After completing the above steps, attempt another
measurement
89 Unable to continue Brachial 1  Ensure use of correct cuff size, correct positioning and
Assessmentue to cuff overpressure . )
(Code = 89). 1  Ensure that the hose is not bent or pinched
1  Ensure that the cuff and hose are not beneath patient
1  After completing theabove steps, attempt another
measurement
90* Unable to continue Brachial 1 Turn the device OFF
Assessmendue to hardware problem
(Code = 90). 1 Ensure the data/power input are connected
1 Turn the device ON
9 After completing the above steps, attempt aneth
measurement
103* |CAft S a5l dFolasS! LYY Close the application
in use by other application (code=10
608* Unable to backup database to 1 Select a different folder for backup (preferably at the lo
<pathname> (Code = 608). PCinstead of the network), and then attempt tmack up
the database again
609* | Unable to restore database from |4 Copy the backup file in a different folder (preferably at
<pathname> (Code = 609). local PC instead of the network)
9 Try to restore from the ne location of the backup file.
611* Unable to migrate data due to

database erro{Code = 611).

Ensure that the PC can locate the SQL data server.

Restart the SphygmoCor XCEL software.
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Error Code| Error Message Action
800* Database server is not responding | §  Restart thecomputer
(Code = 800).
I Selectthe SphygmoCor XCEL installatioadia
I Select Create Database and follow the instructions on
screen.
2046 | Unable to continue Capture due to |9 Ensure that the device is connected to the computer.
unsuccessful start of capture (Code
2046). 9 Ensure the cuff is connected to the device.
T 9yadNBE GKIFIG GKSNB I NByQi
I Turn the device OFF and ON.
i  Attempt Capture again.
2047 |Unable to continue Capture due to |§  Ensure thathe device is connected to the computer
unsuccessful stop of capture (Code 1
2047). "Pressthe STOP button on|Y  Ensure that the cuff is connected to the device.
the module to deflate the cuff . .
T Ensure use of the correct cuff size and that it is correct
positioned
I Turn the device OFF and ON.
9 Attempt Capture again.
2049 | Unable to continue Capture due 1 Ensure the device is connected to the computer.
2050 | unsuccessful inflation of cuff (Code 3
2049). 9 Ensure the cuff is connected to the device.
(Code = 2050) 1 Ensure use of the correct cuff size and that it is correct
positioned
' Turn the module OFF and ON.
9 Attempt Capture again.
2051 |Unable to continue Capture due to |9  Press the STOP button on the device to deflate the cuf
2053 unsuccessful deflation of cuff (Code
2051) I Ensure that the device is connected to the computer.
(Code =2053) I Ensure that theuff is connected to the device.
1 Ensure use of the correct cuff size and that it is correct
positioned
Turn the device OFF and ON.
Attempt Capture again
2058 |Unable to continue Capture dueto | oy adzNB GKFdG GKS LI GASYdQ
exceeding the maximum number of during measurement.
inflation/deflation cycle per
measurement (Code = 2058). 1  Ensure use of correct cuff size, correct positioning and
I Ensure that there are no obstructions such as thick
clothing between the cuff and arm.
For PWV mode: Ensure the tonometer is detecting pul
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Error Code

Error Message

Action

1

After completing the above steps, attempt Capture aga

2076 | Unable to continue Capture dueto |q  press theSTOP button on the device.
invalid data from the Electronics
Module (Code = 2076). 9 Ensure that the device is connected to the computer.
9 Inthe Setup screen, click on the System and select Fir
Module.
9 Attempt Capture again.
2077 |Unable to continue Capture due to |q  press the STOP button on the device.
2078 | Communication error
(Code=2077) I Turn the device OFF and ON.
(Code=2078) 9 Ensure that the device is connected to the computer.
I Exit the XCEL software
9 sStart the XCEL software
9 Inthe Setup screen, click on the System and select Fir
Module.
Attempt Capture again.
2079  |Unable to continue Capture dueto | oy adzNB GKFdG GKS LI GASYydQ
deflation of cuff (Code = 2079).
1 Ensure usef the correct cuff size and that it is correctly|
positioned
I Ensure that there are no obstructions between the cuff
and arm.
9 Aifter completing the above steps, attempt Capture aga
2080 | Unable to continue Brachial 1 Ensure systolic pressure is within the range 50 to 260
Assessmentiue to brachiapressure mmHg and diastolic pressure is within the range 40 to
being outside the normal range mmHg.
(Code=2080)
Ensure use of correct cuff size, correct positioning and
I Ensure that there arao obstructions between the cuff
and arm.
I After completing the above steps, repeat measuremen
2081* | Unable to continudBrachial 9 Turn the module OFF/ON
Assessmentiue to timeout.
9 Click OK button
I Proceed with the measurement
2090* | One of thesanessages related to 1 Inthe Set Up screen, click Systiey.
GYAAYLFGOK &ASNAI €
appear: 9 Enter the correct system key provided by AtCor Medics

(@) Unable to find the
Electronis Module due to
mismatch serial number,
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Error Code

Error Message

Action

(b) Unable to start Brachial
Assessmentlue to
mismatch serial number

(c) Unable to start Capture due
to mismatch serial number

2091 | One of these messages related to CloseSphygmoCoXCElsoftware.
GAYyO2YLX SGS OF t A
appear: The SphygmoCotCEL Electrorsidvlodule need to be
calibrated. Réase refer toXCEL Calibration Kdifcontact
) AtCor Medical for technicaupport.
(@) Unable to find the ! Icalipp
Electronis Module due to
incomplete calibration
(b) Unable to start Brachial
Assessmentue to
incomplete calibration
(c) Unable to start Capture due
to incomplete calibration
3051* | Unable to generate PWV Report | q[  Ensure that the entered distance in mm is correct.
(Code= 3051).
1  Ensure use of the correct cuff size and that it is correct
positioned
Ensure waveform quality (use the guidance bar).
After completing the above steps, repeat PWV
measurement
3052* | Unable to generate PWV Report Ensure there is enough memory in the computer.
(Code= 3052).
Ensure the user has read/write permissifor the
computer on which the SphygmoCor XCEL software
installed
I Ensure the entered distance in mm is correct.
Ensure use of the correct cuff size and that it is correct
positioned
Ensure waveform quality (use the guidance bar).
After completing the above steps, repeat PWV
measurement
3053* | Unable to generate PWA Report Ensure use of correct cuff size, correct positioning and
(Code= 3053).
Ensure waveform quality (use the guidance bar).
After completing the above steps, repeat RW
measurement.
3054* | Unable to generate PWA Report

(Code= 3054).

Ensure there is enough memory in the computer.

Ensure that the user has read/write permission where t
XCEL software installed.
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incompatible database version

(code=3136)

Error Code| Error Message Action
1  Ensure use of correct cuff size, corrpositioning and fit
I Ensure waveform quality (use the guidance bar).
9 After completing the above steps, repeat PWA
measurement.
3060 |Unable to start Capture (Code=306(9q  Ensure that the device is connected to the computer.
I Ensure that the cuff is conneatdo the device.
1  Ensure use of correct cuff size, correct positioning and
I Turn the device OFF and ON.
I After completing the above steps, attempt Capture aga|
3101  |Unable to complete the operation du| |  CloseSphygmoCoXCEL software
to system error (Code=3101)
I Turn the device OFF and ON.
OpenSphygmeCorXCEL software
3125 | Unable to calculate PWV (Code= |q  Epsure that the entered distance in mm is correct.
3125).
3126* |Unable to find the Electronics Modul{ §  Ensure thedevice is on.
(Code = 3126).
i Ensure the device is connected to the computer.
T Inthe Setup screen, cli@ystemand selecFind Module
3128 Unable to continue due to 1 Ensurethe screen resolutioris set to 1366 by 768 pixelsr
unsupported screen resolution (Codé higher.
=3128). It must be equal to or higher ) . ) .
than 1366 by 76ixels. You may r_1eed to adjust the window display scaling lev
to 100% viaControl Panef Appearance and
Personalizatio®y, Display
3136* |Unable to continue due to the 1 Upgrade SphygmoCor XCEL software.

*|f the problem persispersists, please contact AtCor Medical Technical support

Maintenance

Database Manager

Database Managallows you to backup and restore databases. You should backup the database
regularly to protect against the possibility of losing important patient data. To access the Database

Manager, clicibatabaseat the top of the screen.
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m |Database | Help - -

Backup
Mode Rt ure SphygmoCor XCEL

Patients 5

John 1/1/1954 Male
Jane 471970 Female
Jane 10/16/1966  Female

Johnnie 7/8/1998 Male Brachial Assessment

Patient ID: (5 ] Date of Birth™: Dec
First Name: (Janie J Gender™: [Female

Last Name*: [Doe

SphygmoCor =
AtCor Medical

Backup a Database
1. SlectDatabase Backup

Organize « - - (7]
5t Favorites 4 Hard Disk Drives (3) -

B Deskiop Local Disk (C:) HP_TOOLS (E:)

j Downloads — ] < l ]

= 288 GB free of 442 GB 1.95 GE free of 1.98 GB
‘&l Recent Places
HP_RECOVERY (G:) 3

= Libraries Q 3.24 GB free of 21.0 GB

Documents . 3

& Music 4 Devices with Removable Storage (1)

(&5 Pictures -4 .
Cubversion - DVD RW Drive (F:) | o

B¥ videos i
4 Network Location (7)

18 Computer DocumentRepository$ (\sfs) (L)

. —3” ClinicalS (\sfs) (H:) S —
& LocalDisk ()~ <P’ et 549 GB free of 849 GB -
File name: | [ gtz 101 - |
Save as type: ".bak b ]
= -
(4 Hide Folders [ sae || cance |

2. Choose a location to save your back up file and Sile

The backup database must not avedin any of the following locations:
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C\

C\Program Files
CA\Documents and Settings
Desktop

My Documents

1 Any network folder

=A =4 =4 =4 =4

Restore a Database

The Database Restore feature is used if a database becomes corrupted or needs to be installed onto
another PCThe user can restora backup database tine existing databas& odeletethe existing
databaserestore a blank database.

Note: For multiuserSphygmoCoXCELthe software shouldhot be accesselly other users before
Restoreis complete

1. SelectDatabase- Restore

SphygmoCor XCEL [Msg4011]

2. ClickYesif you are certain that you want to replace your existing database with a backup database.

3. Navigate to the location of the backup file and clijren The restore will be completed
automatically.

Note: To delete the existing databasgo to C\ Atcon XCEL.3\factory A Database BLANK.bak
andrestore existing databaseith this blank database.

Note: When restoringa SphygmoCoXCEL database froam earlierversion,a message will appear
indicatingthat the earlier versiorof the SphygmoCoXCEL database is backed up.

Basic System Care

Stability

Place the SphygmoCor XCEL device gently onto a stable sirfapping the unit can cause damage and
result in the unit not opeating correctly.

Choose a proper location that is free of clutter and away from high activity areas where the device could
be accidentally dropped
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Pressure or impact damage

Do not apply heavy pressure to ti&phygmoCor XCEL device or subject it to strong impact. Excessive
pressure or impact can damage electronic components or otherwise cause malfunctions.

Temperature

The SphygmoCor XCEL System should be used and stored intaetbigerature and relative humidity
within the range outlined in Technical Specifications

Caution:Do not expose the unit to dirt, moisture or dust. Exposing the unit to dust or moisture could
cause it to fail. Do not place the unit in direct sunligiprolonged sun or heat exposure may result in
overheating and damage to internal components. If you place the unit near a window, leave it inside
your car, or take it outside in direct sun, it may overheat and damage internal components

Magnetic fields

Magnets, television sets, radios, large electric motors or any other source of strong magnetic fields such
as MRI devices wilffectthe operation or may cause it to fail.

Caution:Do not place any components near strong magnetic fields.

Liquids

Liguids on or inside any components of BghygmoCor XCElstem can cause irreversible damage.

Caution: Do not spill liquids on any component.

Weight

Weight applied to the top of the SphygmoCor XCEL device may cause the unit enclosure to crack and
other parts to be damaged.

Caution:Do not place any objects on top of the SphygmoCor XCEL device. Iltems on top of the
SphygmoCor XCEL dmvimay obscure or inadvertently activate the Stop Button.

Movement

Sudden jolts can cause damage to the unit or the tonometeidfribtstored properly.

Caution:Do not shake or drop the unit.

Shutting down

Do not power ofthe PC until the SphygmoCor XCEL software and Windows Operating System have
been shut down. Wait 4 seconds after turning the computer OFF before turning it on again.

Caution:Exit the SphygmoCor XCEL software prior to shutting down the computer

Equipment Calibration

Warning: The SphygmoCor XCEL System requatisrationannually. Failure to do so, may result in the
device being out of specification. This may result in inaccurate measurements.

When calibration is due the follow message will aqpe
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SphygmoCor XCEL [Msg4014]

Calibration can be completed ltiye customer by usinthe XCELCalibration Ki{purchased from AtCor
Medical). Alternatively, Calibration can be completed by AtCor Mebicetturning youtSphygmoCor
XCEL System to an AtCor Medical representd®ilease contact your local AtCor Medical representative
for further information.

Note: If a message appesindicating incomplete calibratiomplease refeto the SphygmoCoXCEL
CalibrationKit instructionmanual for recalibration ocontact AtCoMedical for technical support.

SphygmoCor XCEL

X

For repairs, refer to qualified service personnel atrireted by AtCor Medical. The device does not
contain any useserviceable or reusable parts. Disasddy of the device by unauthagd personnel
voids any warranty conditions.

Cleaning Instructions

To clean the SphygmoCor XCEL device, first unplug it from the computer and theoptieteiUsing a
damp cloth with mild detergent, gently wipe the equipment. Do not use other cleaning agents. Ensure
excess liquids are wiped immediately from the equipment

Caution:Do not spray cleaning agents or liquid directly on any components

Notebook Batteries

Ensure when using the SphygmoCor XCEL System on notebook computers running on rechargeable
batteries that the batteries are fullyharged. Do not use the system on low battery power. If the

notebook is abrupthshut down the SphygmoCor database may be corrupted. Consult the notebook
YIydzFlI OGdZNBND&a dzaSNJ R20dzyYSy Gl A2y NBIFNRAY3I (GKS
rechargeable bigery.
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Tonometer Care

The tip of the tonometer is a delicate and sensitive device, and can be easily damaged if dropped or
misused. Follow the guidelines below to ensure tonometer lifetime is maintained.

When the tonometer is not in digt use with the patient, protect the tonometer by placing it in the
storage holder in the tray or in the temporary storage holder on top of the SphygmoCor XCEL device.

Do not use this tonometer with any other instrumentation other than that supplied bp@dical.

Do not use a tonometer from any other supplier. The SphygmoCor XCEL tonometer is intended to be
used in conjunction with the AtCor Medical SphygmoCor XCEL device only, which has a floating
(isolated) grounahg system

Disinfection Instructions for Tonometer and Cuffs

¢KS {LKe&3IY2/ 2N -/ 9] LMNRNRIdADIX&E GSWAHESMBImROS NS G2 NB
method has been provided to assist users to disinfecttmometer and cuffs, which are the only
patient contacting component of the SphygmoCor XCEL System (see below).

For tonometer disinfection, use a 70% Isopropyl Alcohol (IPA) impregnated wipe or clothfewédw
disinfection. Allow a contact time of adst 5 minutes

For cuff cleaning, refer to the cleaning instructions accompanied in the cuff packaging

Caution:Do not immerse the tonometer in any liquid as this will damage the tonometer electronics. Do
not use coarse cloths for wiping the tonometes this will damage the sensitivity of the transducer.

PWYV Thigh Cuff Care

Cleaning CuffsRemovable covers on straight and contoured cuffs make cleaning easy. The cuff covers
are made of Nylon and Velcro. Remove the bladder then whassksuff cover in a washing machine on
gentle cycle or by hand using mild soap . Open the top of the cuff and line dry only. When completely
dry, reinsert the bladder. If bladder is contaminated, wash it in soapy water and rinse well without
getting any ljuid in the bladder or tubing.

Disinfecting CuffsSpray or wipe entire surfaces of cuff with disinfectant until wet. Allow the cuff to
remain visibly wet for a minimum of 10 minutes to insure complete disinfection. Wipe dry with clean
cloth. The followinglisinfectants have been tested for compatibility with Hokanson cuffs. The
manufacturers do not claim effective disinfection on porous surfaces; we have been unable to find any
disinfectants that claim disinfection on porous surfaces. Hydrogen peroxidepdsn peroxide with

silver (Sanosil®), hydrogen peroxide, peroxyacetic acid, silver (Steriplex®"), silver with citric acid
(PureGreen24Tm & SpectraSanTM 24), Octyl decyl dimethyl ammonium chloride with dioctyl dimethyl
ammonium chloride with didecyl dimleyl ammonium chloride with dimethyl benzyl ammonium

chloride (ProtexTM), 99% isopropyl alcohol, é8prayTM. Note: Some disinfectants may cause the cuff
blue colar to bleed into cuff labking. This does not affect the cuffs performance.

WARRANT:YCuffsare guaranteed for one year from the date of purchase.
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PWA Brachial Cuff Care

1 Follow the application instructions for use to ensure the correct size cuff for the patient. Failure to
do so will adversely affect the eeracy of the reaihg.

1 Avoid contact with the cuff, other than that of the patient's limb, while measurement is in progress.
Do not compress or pinch cuff tubing

Promptly remove cuff from patient when monitoring is not in progress
During frequent or extended measuremenheck cuff site and limb to ensure proper blood flow. Do
not apply cuff where circulation may be compromised

Cleaning instructions

The following cleaning methods have been applied 20 times to the cuff without ararext negative
effects.

The cuff may beprayed with a mild disfectant solution (e.g. Cidezyme® ENZOL®, or 10% bleach
solution), rinsed with distilled water and line dry. Ensure that no liguirs tubing.

OR

To machine wash the cuff, remove the bdigd and fully engage the hook and ttemp. Machine
wash warm with a mild detergent (50@30° F or 254° C) and line dry.

Reference Information
Refer to our websitevww.atcormedical.comfor a current list of SphygmoCor publications.
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Electromagnetic Compatibility (EMC) Warnings & Declarations

1 The SphygmoCor XCEL System needs special precautions regarding EMC and needs to be installed

and put intoservice according to the EMC information provided in this manual

Portable and mobile RF communications equipmentld affect the SphygmoCor XCEL System

Use of tonometers, power supplies, accessories, and cables other than those specified or supplied

by ACor Medical magffect EMC compliance of the SphygmoCor XCEL System.

Warning: The SphygmoCor XCEL System is intended for use by healthcare professionals only. The

SphygmoCor XCEL System may cause radio interference or may disrupt the operation of nearby
equipment. It may be necessary to take mitigation measures, such as reorienting or reldbating
SphygmoCor XCEL System or shielding the location.

The 8ygmoCor XCEL Systhas been tested, and complies with no deviations to the below immunity

and emission standards.

Electromagnetic Emissions

Type Compliance to standard Electromagnetic

environment
RFemissiongconducted and radiated) CISR11 Group IClass B Clinical or Research
Harmonic distortion IEC 61003-2 Class A Clinical or Research
Voltage fluctuations and flicker IEC 61003-3 Clinical or Research

Electromagnetic Immunity

Type

Compliance to standarg

Test levels
Clinical or Research environment

Electrostatic Discharge

IEC 6100@-2

+8kVcontact +2kV, +4kV, +8kV, £15kV air

Radiated RF

IEC 6100@-3

3Vim 80MH2.7GHz 80% AM @ 1kHz

Proximity Fields

IEC 6100@-3

385MHz, 18Hz pulse, 27V/m, 3m distance
450MHz, 18Hz pulse, 28V/m, 3m distance
710MHz, 217Hz pulse, 9V/m, 3m distance
745MHz, 217Hz pulse, 9V/m, 3iistance
780MHz, 217Hz pulse, 9V/m, 3m distance
810MHz, 18Hz pulse, 28V/m, 3m distance
870MHz, 18Hz pulse, 28V/m, 3m distance
930MHz, 18Hz pulse, 28V/m, 3m distance
1720MHz, 217Hz pulse, 28V/m, 3m distance
1845MHz, 217Hz pulse, 28V/m, 3m distance
1970MHz217Hz pulse, 28V/m, 3m distance
2450MHz, 217Hz pulse, 28V/m, 3m distance
5240MHz, 217Hz pulse, 9V/m, 3m distance
5500MHz, 217Hz pulse, 9V/m, 3m distance
5785MHz, 217Hz pulse, 9V/m, 3m distance

Electrical fast transients/bursts (EFT)

IEC 6100@-4

+2kV  100kHz repetition frequency

Surges

IEC 6100@-5

Line to line #0.5kV, £1kV
Line to eartht0.5kV, +1kV, +2kV
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Conducted disturbances IEC 6100@-6 3Vrms 150kHz to 80MHz

6Vrms for ISM bands between 150k82MHz
at 80%AM at 1KHz modulation

Power Frequency Magnetic Fields IEC610001-8 30A/m @ 50Hz and 60Hz
Voltage Interruptions IEC6100a1-11 0%,0°, 5 seconds @00V

0%, 0, 5seconds@ 240V
Voltage Dips IEC6100€-11 70%, 0, 0.5 seconds @ 100V

0%, 0, 1 cycle@ 100V

0%,45°, 90°, 135°, 225°, 270°, 315°, @ ¥ cycle
@ 100V

70%, 0O, 0.5 seconds @ 240V

0%, 0, 1 cycle @ 240V

0%, 48, 9(°, 135°, 225°, 270°, 315°, @ ¥ cycle
@ 240V

Important information required by the FCC

Note: This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interference in a residential installati. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance with the instructions, may cause harmful
interference to radio communications. However, there is no guarantee that interference wikeat

in a particular installation. If this equipment does cause harmful interference to radio or television
reception, which can be determined by turning the equipment off and on, the user is encouraged to try
to correct the interference by one or more thfe following measures:

T Reorient or relocate the receiving antenna.

T Increase the separation between the equipment and receiver.

T Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

T Consult the @aler or an experienced radio/TV technician for help.
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Technical Specifications

Physical and Environmental Specifications

Operating Ambient
temperature:

+15°C to 40°C (59°F to 104°F)

Operating Relative

0, 0, i
humidity: 15% to 95% nowondensing

Storage Ambient

: -20°C to 65°G4°F to 149F)
temperature.

Transport Ambient

_ -20°C to 65°G4°F to 149°F)
temperature.

Storage Relative

0, 0, i
humidity: 20% to 90% nowondensing

Transport Relative 20% to 90% noxondensing

humidity:
Input 100240 VAC, 560Hz
Output 15VDC at 2A
External Power supply
Protective Class| IEC Class II, Double Insulated
Power 4 PIN DIN
Connector
Enclosure Polycarbonate
Material y
Weight 0.7 kg (1.5 Ibs)
Physical Specifications| pimensions
(EM4C) 9.9 () x 19 (w) x 17.2 (h) cm
Dimensions
(Tray) 30.5(I) x 16.7 (w) x 8.6 (h) cm
Oscillometric. Diastolic values correspond tq
Measurement NIBP Phase 5 Korotkoff sounds.
Sys: 50 260 mmHg
NIBPPWA i
Dia: 40¢ 200 mmHg
Range PWV 2to 25 m/s
Heart rate 30- 220 beats per minute
Display 0-300mmHg
Resolution 1 mmHg
Tonometer Uncalibrated pressure transducer

Maximum Intended Design Life
The Maximum Intended Design Life of the SphygmoCor XCEL device is 5 Years.

The Maximum Intended Design Life of the Tonometer is 3 Years.
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Recommended Minimum Computer Requirements

Type IBM Compatible PC

Processor Intel or compatibleCore i332 or 64 bits
Nominal Speed 2.4 GHz minimum

Memory 2GB RAM minimum

Hard Disk Size 40 GB

2GB for Installation

10GB for database

Accessories DVD drive USB port
Printer Drivers User Provided
Communications USB port

Minimum Display 1366x 768 pixels
Resolution

Operating Systems | Windows7 Professional + 9P or Windows 8 Prpor Windows
10 Professional

Classification of SphygmoCor System
The SphygmoCor XCEL System is classified as follows:

91 Classll

1 Double insulated

1 Type BF Equipment
1

This equipment is not suitable for use in the presence of a flammable anaesthetic mixture with air or
with oxygen or nitrous oxide.

1 Continuous Equipment

The following sybols, listed below with their meanings,eaused throughout this manual as well as on
the equipment:

A Caution
Dﬂ Consult Operating Instructions

O Double insulated

Type BF Applied Part

M Date of Manufacture

N Serial Number

w
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Manufacturer

Tonometer

USB

Power Indicator

‘ cd—E

DC Power Inlet

Power On/Off

Qo OO0

Cuff Indicator

A 4 4
AR

Status Indicator

Emergency Stop

S)

Standards

The SphygmoCor XCEL System is designed, tested and approved to the felidetingnd performance

standards:

1 IEC/EN 60631 ANSI/AAMI ES606AICSA C22.2 NaD601.1Medical electrical equipment Part 1.
General requiements for safety

1 IEC 8060:22-30Medical electrical equipment Part 230: Particular requirements for basic safety
and essential performance of automated ninvasive sphygmomanometers

1 IEC 60601-2 Medical electrical equipment Part 1: General requirements for safety Section 2
Collateral Standard: Electromagnetic compatibiliBequirements and tests.

1 47 CFR Part 16Radio Frequency Devices, Subpart B (Unintentional Radiators)

SphygmoCor XCHlectronics Module model numbe EM4X

This device complies with part 15 of th€ & Rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

Changes or modifications not expressly approved by Atcor Medical Ptygladdzf R @2 AR G KS

authority to operate the product.
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Explanation of Parameters /Indices
The SphygmoCor PWA report screens and printed reports contgipdtent details, the averaged
(derived) aortic waveform, and central hemodynamic parameters.

The following parameters apply to each averaged waveform:

Displayed Parameter Summary:

Calculated Parameters Description Abbreviation Units
Peripheral Pulse Indices
Heart Rate Number of heart beats per minute HR Beats/min
Period Cardiac pulse length in time Te milliseconds
Ejection Duration The ejection time in one pulse ED milliseconds
Brachial Systolic and Diastolic Thehighest and lowest peripheral (brachi{ SYSDIA mmHg
Pressure pressure respectively in one cardiac pulsf
Pulse PressureBrachial The difference between maximum and PRP mmHg
minimum peripheral pressure in one card
pulse. Pulse pressure represents the heig
of the pressure pulse.
Central Aortic Indices
Aortic Systolic and Diastolic The highest and loweseentral aortic SP, DP mmHg
Pressure pressure respectively in one cardiac pulsi
Aortic Pulse Pressure The difference between maximum and PP mmHg
minimum (SP, DP) central aortic pressure
one cardiac pulse. Pulse pressure repres
the height of the pressure pulse.
Mean Pressure Average pressure in a cardiac pulse MP mmHg
Augmentation Index at 75 BPM | Alx normaked to heart rate of 75 BPM Alx@75 %
heart rate
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Features of the Arterial Pulse

The following diagram shows the central aogiessure waveform.

160 T T T T T T T
l P, - Systolic
------ 150;----------- LA LR LR R R R L LR R XL LK X1
Augmented Pressure (SP)
Pressure (AP) ! Augmentation Index
T Alx= (AP/PP)x100%
130~ ]
Pulse Pressure
T (PP)
E 1201 _
S Systolic
110 - . . ]
Diastolic
100 cececccccccccccceadacccccccccaaaccccaaacecaaass ‘+--- g Diastolic
Pressure (DP)
90 r r r r r r r
0 100 200 300 400 500 600 700 800
«— Ejection—; Time (ms)
Duration (ED)
Parameter Description Symbol| Units Calculation Sample from
above graph
Systolic Pressure | The maximum pressure SP mmHg Maximum Point 150 mmHg
on Chart
Diastolic Pressurel The minimum Pressure DP mmHg Minimum Point on| 100 mmHg
Chart
Pulse Pressure The height of the pressure pulse PP mmHg PP = SPDP = 150¢ 100 mmHg
=50 mmHg
Augmentation The difference in pressure between th AP mmHg | AP =P¢P; = 156140 mmHg
Pressure two peaks during heart ejection = 10 mmHg
(systolic). The first peak {Hsrelated
to cardiac ejection and the second
peak (B) is related to wave reflection
due to arterial stiffness.
Augmentation The difference between the two peakq Alx % Alx=(AP/PP)x1009 = (10/50)*100%
Index during heart ejection, relative to the =20 %
pressure pulse height or pulse pressu
(PP). Alx is defined as (AP/PP) x 100
The measurement is an indication of
arterial wave reflection which is due tqg
arterial system elastity.
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Warranty

The SphygmoCBXCEL system, excluding the tonometsrsupplied with a full parts and labour
warranty. (The length of this warranty variémsed on statutory requirements in each coungrgontact
your distributor to determine the warranty for your devicény parts that fail during this warranty
period will be repaired or replaced without charge, at the discretion of AMatical. This excludes any
damage to the instrument arising from operational wear and tear, or from misuse.

The tonometeras a 12@ay parts and labour warranty.

Service and technical support for the SphygmoCor XCEL systédra pritlvided by AtCor Medical
technical support group. Contact your local distributor to organhe service.

Product Support

If you have additional questions after reviewing the manual, contact your local AtCor Medical
representative /distributor. The etails of your local representative / distributor can be found at
www.atcormedical.com

Please quote yousystem Serial Numb#y your Product Suppb Representative. This serial number can
be found by opening the SphygmoCor XCEL software and seldetiprgAboutfrom the Main Menu. A
window will appear and will contain the System ID Number. This window also contains the Version of
software and the installed options.

When contacting/our local AtCor Medical representative / distributplease have your SphygmoCor
./ 9] {eadtSYy ySINbe la ¢Stf la O02L® 2F (GKS hLISNI {2
to give the following information, if applicable:

1 System ID number

9 The error number and exact wording of any messages that appear. The error numbepedt &p
the corner of the error message window.

Relevant details related to the issue, and activity that transpired prior to the problem occurrence
Any action that you took as a result of a warning/error/problem.

1 The version of your SphygmoCor software.

Safety Warnings

Medical Equipment Systems Compliance Warnings
(IEC60604L Section 16 &C606041-1)

IEC606041-1 compliance is the responsibility of the end user. To ensuneptiance to IEC60661
Section 16 & IEC606411, the SphygmoCor XCEL System must meet the following three conditions:

1. Ensure that only the SphygmoCor XCEL device, Tonometer, cuffs and hose are within reach of the
patient. The computer and other devicessid be at least 1.5m (6ft) away from the patient.

2. The PC and peripherals (e.g. USB hubs) must comply with IEC60950 or equivalent.
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3. The enclosure leakage curreinbm any device within the patient environment, incladiany parts
of equipment which extend into that environment, is not more than 0.1mA in normal condition and
0.5mA in the single fault condition of interrupting an earth conductor in any single power supply
cord (for the U.S.A. the single fault limit isiveed to 0.3mA).

4. The required low enclosure leakage current may be achieved by powering the PC and peripherals
from an isolation transformer. Connecting the SphygmoCor XCEL System to othsolated
monitoring equipment or communication networks is metommendedl|t is the end user's
responsibility to ensure compliance with IEC60403ection 1&nd IEC60601-1.

General Safety Warnings

1. When using the SphygmoCor XCEL device, doomotect the power cable of the computer to
multiple portable sockebutlets or power boards which are connected to other devi@ss not
place the multiple portable socketutlet or power board on the floor while the SphygmoCor XCEL
System is in use.

2. Do mot connect any peripheral devices (e.g. printer, externally powered USB hubs) to the computer
while using the SphygmoCor XCEL System as they may breach the patient isolation requirements of
IEC60601L & IEC606041L-1.

3. When using an isolation transformer and a multiple portable scoketet or power board to
connect to the computer and the SphygmoCor XCEL System, do not connect any other devices or
equipment to the multiple portable socketutlet or power board.

4. When using the SphygmoCor XCEL System, the operator should not touch the computer and the
patient at the same time.

5. Do not connect or use any cables, cuffs, hose or tonometer other than those specified for use with
the SphygmoCor XCEL Syste

6. Do not disassemble the SphygmoCor XCEL device. The SphygmoCor XCEL device does not contain
any serviceable parts. Servicing shall be performed by qualified service personnel.

USA Privacy Rule

This AtCor Medical product storatisplays and exports patient health information which could affect
HIPAA compliance. It is the responsibility of the health care organization that is subject to the Privacy
Rule to ensure compliance with HIPAA regulations. AtCor Medical does not maKaiamyrith respect

to compliance with HIPAA for its products. The Privacy Rule (also known as Standards for Privacy of
Individually Identifiable Health Information) is contained in Title 45 of the Code of Federal Regulations,
Part 160 and Subparts A and BPart 164.

Cybersecurity
If the PC used with the SphygmoCor XCEL System is connected to a network or the internet, the provider
of services is responsible for ensuring the security of the information.

Disposal

According to the Official dional of the European Union WEEE Directive 2002/96/EC that requires the
proper disposabf electrical and electronic equipment. This device should be disposed of separately, not

as unsorted municipal waste. To dispose of your device, lyould use appropriate collection, reuse

and recycling systems available in your region. The use of these collection, reuse and recycling systems is
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designed to reduce pressure on natural resources and prevent hazardous substances from damaging the
environnment.

If you need information on these disposal systems, please contact your local waste administration. The
crossedbin symbol invites you to use these disposal systems. If you require information on collection
and disposal of your AtCor Medical deviceggie contact AtCor Medical Head Office or local distributor.
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Appendix

Installing SphygmoCor XCEL in a Networked Configuration

By default, SphygmoCor XCEL is set up to operate on a single PC where the SQL Database and the
SphygmoCor XCEbftware are operating on the same computer.

Users who require the SQL Server Database to be accessed by multiple computers on the same local

network can follow the guide below to configure the SphygmoCor XCEL system to function in a
networked environment.

Server

Featureslnstalledon Server

Microsoft SQL Server and Atcor Databa

Client1 Client2 Client3

Featureslnstalledon eachdient:

SphygmoCor XCEL

Warning Depending on your database size and network configuration, the database Backup and
Restore functions described in sectiDatabase Managemay not be successful over a network
connection. This could lead to database corruption. It is strongly recommended that the Backup and
Restore functionsiot be used from the XCEL client over a network. These database operations should
be carried out onhie Server computer by an experienced SQL Server user via SQL Server Management
Studio. It is strongly recommended to regularly backup the XCEL database.

Note: Network Installation steps should be implemented by an IT administrator.
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Preparation

1. Administrative access to the Server, or host computer.
2. Administrative access to each Client networked computer.

3. Ensure that Microsoft SQ014Server is not installedn the Client.

Installing Microsoft SQL Server and AtCor Database on the Server

1. Selectthe SphygmoCor XCEL installatediain the Server computer and launch 'setup.exe’.
2. Go through the installation steps and when asked to select a Setup Sglpet Custom

3. Inthe Select Features dialamly select the featureMicrosoft SQL Server and AtCor
Databasé for installation. Deselect all other features. Refer to @astom Installatiosection
for more details.

4. Continue to complete installing MicroB QL Server and AtCor database.

Configuration of the Server

Note: The configuration settings below may vary depending on your coen@nd network
configuration.

Follow the steps below after installing SQL Server and the AtCor Database on the Septgecom

a. From the Windowstartmenugo toAll Programs>Microsoft SQL Server
2014> Configuration Tools> SQL Server 2014 Configuration Manager

b. Inthe left pane expand and sele8QL Server Configuration ManageBQL Server
Network Configuration> Protoools for ATCORSERVER2014

c. Inthe right pane, seTCP/IRo enabled if it is not, then rightlick onTCP/IPand
selectProperties

d. IntheTCP/IP Propertiedialog, go to thelP Addressegab and scroll down to
the IPAllgroup.

e. IntheTCPPortbox,enter an available port number (for example 49394). If there is a
dynamic port assigned in thECP Dynamic Portsox, you may use this value for tAi€P
Port. Make a note of the port number you assigned as it will be used in the steps below.
Port numbers an be assigned between 49152 to 65535.

f. Delete any value in th€ECP Dynamic Portsox. (the box must be empty, do not use a
value of 0)

g. ClickApplyand thenOkto apply the change
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h. ClickOKto the warning that the service must be restarted before the destake
effect.

i. Inthe left paneselectSQL Server Services

j- Intheright pane right-click SQL Server (ATCORSERVER20Dit¥3elecRestart.
k. Close theSQL Server Configuration Manager

I.  On theStartmenu, clickRun type WF.msdn the run window.

m. Qick OK This should opeWindows Firewall with Advanced Security.

n. Inthe left pane, rightlickinbound Rulesand then cliciNew Rule

0. IntheRule Typdlialog, selecPortand clickNext

p. IntheProtocol and Portglialog box, selectCP SelecSpecifidocal portsand type in
the port number noted in step e, then clitlext

g. SelectAllow the connection if it is securgand then cliciNext.

r. Select any profiles thatould meet to your network security neegighen accessing the
AtCor Database Engine thefckINext.

s. In theNamedialog box, type a name (e.tAtCor DB TCP port") and optional description
for this rule, then cliclinish

t. Create another inbound port rule for the UDP port 1434. InRhatocol and
Portsdialog box, seled)DP SelectSpecific l@gal portsand enter 1434 as the port
number then cliciNext Repeat stepgto s(In theNamedialog box, type a name e.g
"AtCor DB UDP port").

u. Closawindows Firewall with Advanced Security.
v. Restart the computer.
Installing SphygmoCor XCEL on each Client
1. Slectthe SphygmoCor XCEL installatioadiain the Client computer and launch 'setup.exe'.
2. Go through the installation steps and when asked to select a Setup Type, select Custom

3. Inthe Select Features dialamly select the featureSphygmoCor XCEfor installation.
Deselect all other features. Refer to tbaistom Installatioisection for more details.

4. Continue to complete installing SphygmoCor XCEL.
Connecting to network database using SphygmoCor XCEL
1. Launch the SphygmoCor XCEL software.

2. FromthedropR2 6y o02E aSft SOG GKS FLIWX AOF6tS { SNBSNJI yI
OK
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3. SphygmoCor XCEL will now be connected to the selected Networked Database.

4. Repeat this process for each Client computer.

Installing Recommended Fonts on Different Versions of Windows

The following error messag€ode=3251ndicates the unavailability of one or more fonts in Windows.
In this case, for example, thecommendedfont (MS PGothic) is not available and the user rsd¢ed

add this font to Windows.

SphygmoCor XCEL

X

To resolve this error, follow the instructiebelow depending on the operating system used.

Windows 7 and Windows 8

1. Go to the following website to download thecommendedfont.
https://www.microsoft.com/typography/fonts/product.aspx?PID=161
2. Right click on the downloaded font and clloktall.

Windows 10

1. Click theStartbutton.

In Settings clickSystem

ClickApps & features

Click on the linkiManage optionalfeatures.

Click on the +" icon next to Add a feature.

Scroll to find your recommended font. Click on that item, then clicknetall.

Click on the back arrow in the uppleft corner of the windowo see the font installation in
progress.

When finishedg¢lickSet optional feature historyto confirm installation was successful.
9. Restart Windows.

Nooahkwd

o
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