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Instruction Manual

VitalSignum Oy Beat2Phone kit

Trademark: Beat2Phone
Model: ECG
The Beat2Phone ECG kit (GTIN: 6429810109040) consists of the following products

= Beat2Phone ECG Sensor (GTIN: 6429810109002)
Beat2Phone ECG charging connector (GTIN: 6429810109019)
Beat2Phone ECG Electrode Strap (GTIN: 6429810109033)
Beat2Phone ECG Application (GTIN: 6429810109064)

The information in this document is subject to change without prior notice.

c € 0598

This device complies with:

= Medical Device Directive 93/42/EEC
= ROHS Directive 2011/65/EU

Copyright @ VitalSignum Oy

el

VitalSignum Oy

Health Innovation Village,
Kuortaneenkatu 2,

00510 Helsinki, Finland.
Tel. +358 20 741 2500
www.beat2phone.com

info@vitalsignum.com
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Intended use

The VitalSignum ECG-sensor is intended for use in clinical and non-clinical environ-
ment for measuring the electrical activity of the heart via two skin contact electrodes
providing a one-lead electrocardiogram accurate enough to detect arrhythmia. The
people to be monitored are normal weight adults in need for monitoring their heart
condition. The measured data containing the electric activity of the heart over the
measured time period is stored as an EDF ECG file, which can be accessed by the
healthcare professionals as needed. The sensor is not intended for children and
does not provide any automatic analysis or diagnosis.
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Introduction

The VitalSignum wearable ECG-sensor allows personal, easy, reliable and accurate
measurement of a one lead ECG — Electrocardiogram — using an internal battery
powered sensor device with registration memory for measuring voltage across skin
contact electrodes, and a mobile device application for ECG display and sensor con-
trol. The sensor connects to an electrode strap with snap connectors. The principle
of operation is well known from ECG measurement, and similar chest strap-based
monitoring of the heartbeat is widely used in sports applications. The 2kHz ECG-
voltage sampling frequency in the sensor allows accurate RRI calculation and al-
most noise-free recording of the whole PQRST sequence with accuracy suitable for
medical level analysis.

Up to 24 hours of continuous ECG measurement can be performed and stored into
the recording file in the sensor memory and transferred as EDF+ ECG file to a com-
puter for more detailed analysis. The sensor battery is rechargeable using the
charging connector accessory.

The adult patient user can perform ECG measurement over extended periods during
normal life, including exercise, sleep, and work, using the sensor with the electrode
strap. Sensor assignment and use is simple and does not require medical training of
the patient users or assisting people. The product allows medical professionals to
conduct large scale health surveys and screening cost-efficiently. EDF+ ECG regis-
tration data file is easily available for diagnostics from the sensor memory. In addi-
tion to ECG, the sensor has an accelerometer for additional posture and activity in-
formation.

ECG can be recorded with the Beat2Phone ECG product as instructed in this man-
ual. As a patient user, you will receive the necessary additional instructions from
your medical professional. If you have physical or cognitive impairments, you may
need assistance for conducting the measurement. As a medical professional, you
can assign the product for your patient's use based on your professional judgement
of the patient's need and abilities. The use of the device does not require any spe-
cial skills, training or knowledge from the medical professional besides following the
instructions in this manual. When assisting others in use of the product, you should
be familiar with the instructions provided in this manual. A patient user can safely
use all of the functions of the device, although the professional view in the mobile
application is only intended for professional use and cannot be accessed by patient
users.

Contraindications

» The Beat2Phone ECG sensor cannot be used simultaneously with a defibrillator.
= The sensor is not intended for children and does not provide any automatic anal-
ysis or diagnosis.
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Warnings

» The Beat2Phone ECG is intended for adult users only, do not apply it on chil-
dren.

= The charging connector may not be used inside the patient area — 1.5m around
the patient — inside institutional care facilities. The user of the charging connector
must be conscious, aware, and in adequate physical and mental condition.

= Do not use the Beat2Phone charging connector if the sensor Orange LED is lit
when the sensor is attached to the connector - the connector is broken and must
be replaced.

= Use the electrode strap on healthy skin only. Do not use the device if the skin
under the electrode strap is damaged, irritated, sensitive or allergenic. Elec-
trodes will introduce stress on the skin which causes irritation and delays healing
of the skin.

= |n case of skin irritation appears during the use of the electrode strap stop using
the strap and contact medical professional for advice

= Do not attempt self-diagnostics based on the device recordings, always consult a
competent medical professional for the needed actions

* Do not immerse the device to water. VitalSignum sensor and charging connector
are not waterproof and immersion to water will be detrimental to the device life-
time

= Do not charge the sensor battery in temperatures below 0 degrees or above 40
degrees Celsius.

= Do not place the sensor in or near microwave appliances to avoid damage to the
battery.

= Do not use the device with a defibrillator as the high voltage pulse is detrimental
to the sensor lifetime. Device is not defibrillation proof.

= Sensor includes a Bluetooth BLEV5.0 radio transmitter, so it shall not be used in
environments with special restrictions on electronic device radio emission. Avoid
proximity with interfering devices.

= Do not use the Beat2Phone device during an MRI scan or in a location where it
will be exposed to strong electromagnetic forces.

= Do not connect the Beat2Phone device or accessories to any other device or ac-
cessory other than those specified in this instruction manual.

= Do not place the Beat2Phone sensor closer than 3cm from a pacemaker. The
sensor contains a magnet. The pacemaker may enter into asynchronous mode
in the presence of a strong magnetic fields. Normal operation usually continues
when the magnetic field is removed.

= Use of this equipment adjacent to or stacked with other equipment should be
avoided because it could result in improper operation. If such use is necessary,
this equipment and the other equipment should be observed to verify that they
are operating normally.”

= Do not use near devices that use the frequency of 385 MHz. This frequency
causes interference with the ECG measurement.

= Portable RF communications equipment (including peripherals such as antenna
cables and external antennas) should be used no closer than 30 cm (12 inches)
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to any part of the Beat2Phone ECG, including cables specified by the manufac-
turer. Otherwise, degradation of the performance of this equipment could result
No modification of this device is allowed.

Do not use the device in an environment where the oxygen level is 40% or
higher, or in presence of flammable gases.

Do not touch the charging connector pins.

Do not use a wet charging connector.

Other than original cables and accessories may negatively affect EMC perfor-
mance, expected sensor lifetime, and accuracy of the ECG registration.

Do not connect the charger to an additional multiple-socket outlet or extension
cord.

The cable in the charging connector can cause strangulation if improperly used.
The user can be exposed to very small amounts of nickel from the electrode
strap snap connectors, which can cause an allergic reaction in sensitive users
Do not place the charging cable or the electrode strap around your neck; there is
a risk of strangulation

Safety Precautions

Before using the Beat2Phone sensor, read this manual carefully and keep it at
hand for reference to ensure successful and meaningful ECG registrations.

Do not leave the sensor in reach of small children or pets, the sensor is small
enough to be swallowed. Choking can result if the sensor is stuck in the throat
blocking air from entering the lungs.

Do not use, place or store the sensor in extreme environmental conditions, in
shower or under water, or at higher than 60 or lower than -20 degrees Celsius
temperature. The battery can be damaged, and the sensor ceases to operate.
Do not use the device in an altitude higher than 2000m. The electrical safety of
the device is not guaranteed in low air pressure.

Take precaution if the use location is less than 1,5km from AM/FM or TV broad-
cast antennas

Do not disassemble, try to repair or modify the sensor or its accessories. A tam-
pered device cannot be relied on accurate ECG registrations and cannot be
used to draw any conclusions by a medical professional.

Do not use a damaged device. A broken device cannot be relied on accurate
ECG registrations and must be used to draw any conclusions by a medical pro-
fessional.

Medical electrical equipment or electrical stimulators attached to the patient’s
body may degrade Beat2Phone sensor signal quality or produce erroneous re-
sults from the biosensor. The potential interaction must be evaluated and author-
ized by the responsible organization.

Always ensure a good skin contact for the electrodes by using firmly attached
clean electrode strap on clean bare skin. Measurement accuracy suffers from
poor electrode contact and important ECG detail for conclusions by a medical
professional can be missed.

Nourish the skin that becomes in contact with the electrodes and let the skin rest
by removing the electrode strap in between ECG registrations to avoid skin irrita-
tion due to prolonged exposure to the electrodes.

Contact the manufacturer if there are changes in the performance of the device.
Keep the mobile device away from unauthorized persons to protect your per-
sonal health data.
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= Always keep the sensor, the charging connector, and the electrode strap clean.
Excessive lint or dust can hinder the performance of the device.
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Product package
The product package -

The Beat2Phone ECG kit (GTIN: 6429810109040) consists of the following products

Beat2Phone ECG Sensor (GTIN: 6429810109002)
Beat2Phone ECG charging connector (GTIN: 6429810109019)
Beat2Phone ECG Electrode Strap (GTIN: 6429810109033)
and Beat2Phone ECG Application (GTIN: 6429810109064)

The parts are in three slots inside the box. Sensor and charging connector slot and
the electrode strap slot.

The information on the box labelling:

Beat2Phone ECG Kit package content

Manufacturer information

Manufacture date

Beat2Phone ECG Kit Serial Number readable and bar code format

Beat2Phone ECG Kit GTIN readable and 2D bar code format in UDI
Pressure, temperature and humidity limits for transport and storage
CE mark with NB number

Beat2Phone ECG kit Em
90% 106kPa 60°C ‘,“‘ '
M ECG Chargingconnector & ECG Sensor a @ T E c €
X ECG Electrode strap M Quick guide Weight: RS 5 :
o -20°C —_—

U ECGElectrode adapter 0 ECG Electrodes (.2 kg 10% 50kPa 0598

Beat2Phone ECG
VitalSignum Oy, Kuortaneenkatu 2
00510 Helsinki, Finland

u2019-09

(01) 6429810109040

Ty

[sN] 01000001
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Beat2Phone ECG monitoring overview

The wearable, lightweight, flat and compact sized sensor connects to two skin con-
tact electrodes with an electrode strap. The sensor supports lead off detection to
verify proper connection to skin.

Sensor is powered by an internal chargeable Li-ion battery. The same snap con-
nectors that are used for measurement are also used for charging the sensor battery
using a patented circuit design and charging connector accessory supplied with the
sensor. The fully charged Li-ion battery provides 24 hours of continuous measure-
ment. The charging connector accessory is used for charging the sensor battery.
Charging level is indicated by the sensor LEDs and the Beat2Phone application GUI
indicators. Charging time for an empty battery is 90 minutes. The non-continuous
operation duty cycle is 24 hours ON and 2 hours OFF.

Sensor flash memory can store 24 hours of ECG and posture (3-axis accelerometer)
monitoring data. Memory fill is indicated by the Beat2Phone application GUI indica-
tors. While charging the battery, the recordings can be transferred to the mobile de-
vice using the mobile application and stored to the mobile device memory. Keep the
mobile device charged.

Sensor has a BLEVS radio that is used for displaying the ECG and transferring the
recordings from the sensor memory to the mobile device with the Beat2Phone appli-
cation.

The sensor can be turned on by shaking it, after which it's snapped firmly to the
electrode strap sensor contacts. The Beat2Phone application detects the sensor via
Bluetooth and displays the monitored signal which is then stored to the sensor
memory. When a recording is completed, the user ends the measurement using the
mobile application. The recording is then transferred from the sensor to the mobile
device by placing the sensor to the charging connector that is connected to a power
supply. The EDF+ format recording file is then available from the mobile device
memory to be shared for analysis, or the mobile application history view can be
used to manually browse the recorded ECG signal.

Recommended mobile devices

The verified list of mobile devices supported by the Beat2Phone ECG device and
mobile application can be found at beat2phone.com. At minimum Bluetooth Low En-
ergy BLEv4.2 support is required and BLEV5 is recommended for the mobile device
used.
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ECG recording

ECG can be recorded with the Beat2Phone ECG product as instructed in this man-
ual.

As a patient user, you will receive the necessary additional instructions from your
medical professional. If you have physical or cognitive impairments, you may need
assistance for conducting the measurement.

As a medical professional, you can assign the product for your patient's use based
on your professional judgement of the patient's need and abilities. The use of the
device does not require any special skills, training or knowledge from the medical
professional besides following the instructions in this manual. When assisting others
in use of the product, you should be familiar with the instructions provided in this
manual.

A patient user can safely use all the functions of the device, although the profes-
sional view in the mobile application is only intended for professional use and cannot
be accessed by patient users.

For the ECG recording you need:

= Beat2Phone ECG electrode strap

= Beat2Phone ECG sensor and charging connector

= Beat2Phone ECG application installed to a mobile device

The ME System consists of the Beat2Phone ECG sensor, charging connector, elec-
trode strap, and application. The mobile device is not part of the ME System pro-
vided by VitalSignum Oy. You will find the parts in the product package.

Make sure that the environment is comfortable, clean and private before attaching
the device to your chest. It is also beneficial to have access to electricity for charging
the sensor and the mobile device when needed. Use clean hands when touching
Beat2Phone parts and do not place any parts on dirty surfaces or places where they
may be subject to be damaged by children, pets, falling, wetting, overheating or me-
chanical forces.

Start with fixing the electrode strap to your chest. Moisten the skin under the elec-
trodes with pure water to ensure good contact. After the strap is fixed, check that the
Beat2Phone application is running on the mobile device. Turn on the sensor by slap-
ping it against your palm. The blinking green LED indicates the sensor is on. If the
sensor does not turn on, try charging it.

NOTE! Before sensor is turned on and connected to the strap, it is recommended to
check the battery charge by inserting the sensor to the powered charging connector.
Lit green LED indicates fully charged and ready to use.

Attach the sensor to the sensor snap connectors so that the LEDs are facing up and
the heart symbol is the right way. The green LED starts blinking at the pace of your
heartbeat when the sensor detects your pulse. Let the sensor stabilize for two
minutes before using the mobile application for recording the measurement.

11
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6.1

Fixing the ECG skin contact electrodes

Proper electrode placement and low impedance contact to skin are important pre-
requisites for good quality ECG measurement. The electrode strap for one lead
ECG is positioned as depicted in Figure 1. Position adjustment to achieve best pos-
sible signal can be done within the limits of the electrode strap.

-

Figure 1: The Beat2Phone sensor properly attached to chest with the electrode strap.

Gently use wet wipe to clean the skin under the electrode strap before placing the
electrode strap on the skin. No electrode gel or paste is needed for contact with the
skin.

Apply some moisture (water) with a damp cloth to electrode strap contacts before

using the strap. This will improve the electrical contact between the skin and elec-
trodes.

WARNING:
Do not use the device if the skin under the electrode strap is damaged,
irritated, sensitive or shows allergic reaction.

The electrode strap can irritate the skin. It is important to clean the strap and care
for the skin in between the use of the electrodes.

12
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NOTE! The electrode strap is only intended for personal use during a single 1-2
weeks monitoring period.

Sensor is sensitive to ESD, so the electrode strap shall be placed firmly on the chest
before turning on and connecting the sensor to the snap contacts. Before removing
the electrode strap from the chest, the sensor shall first be detached from the snap
contacts. See chapter 8 for problem resolution in case the sensor is unresponsive.

Beat2Phone ECG application

Consumer users can install Beat2Phone ECG application from the Google Play
Store on Android mobile devices.

For professional use, the application comes pre-installed on the mobile device, and
the mobile device is locked in a way that the user cannot access anything else on
the mobile device other than the Beat2Phone ECG application. The application in-
cludes different views and functions for professional users and patient users. A pa-
tient user can safely use all the functions of the device, although the professional
view in the mobile application is only intended for professional use and cannot be
accessed by patient users.

Application - professional user

When the application is opened for the first time in the mobile device, it prompts you
to create a profile. You can either create a new profile or restore an existing profile
to the mobile device. For a new profile, you are asked to select between a private
personal profile or a professional profile. Select the professional profile for the
healthcare application, and set a username, password and your organizational email
address.

BEAT22PHONE

Start by creating a profile.

Figure 2: The view when the app is opened for the first time.

After creating the professional profile, the professional start view is served. This
view is also served if the mobile device already has an existing private or

13
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professional profile defined. In this case you can open the profiles view by touching
the top right corner symbol. You can select and create a new professional profile or
restore an existing one in the profiles view. NOTE: if you enter in a private personal
profile you cannot join an organization and enter patients as private user views are
served.

PROFILES

DrMatti2

SELECT PROFILE

DrMatti TuotantoMatti

BEAT2PHONE

V2.4.0

CONNECT TO A SENSOR

HISTORY

SETTINGS

Figure 4: The professional start view.

First, join with your professional organization by opening the user profile menu from
the top right corner. In the profile view, you can see all your organizations on the top
of the screen as a professional user. Select JOIN if joining for the first time or
EDIT if joining another organization. A list of organization you can join is dis-
played. Select JOIN and SEND. The organization administrator will receive your re-
quest to join the organization. If the request is approved, you will receive a join code
in your organizational email address, after which you can input the code and join the
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organization by selecting, | HAVE A CODE. Only after joining an organization, pa-
tient profiles for the organization can be created. NOTE: patient profiles are man-
aged under the PATIENTS start menu item.

The sensor intended for the patient connection needs to be selected, after which the
next professional start view is served. Select CONNECT TO A SENSOR, and a list
of active sensors detected is shown. Then, select the sensor that is intended for the
patient by looking at the MAC address of the sensor (for example MAC:
c0:2a:b9:26:1d:98) printed on the back of the sensor that matches the one you se-
lect from the list — see Used markings, safety signs and symbols.

BEAT2PHONE

Vv2.4.0

PATIENTS

HISTORY

SETTINGS

Figure 5: The professional start view after connecting to a sensor.

The sensor wireless communication is sensitive to 5GHz radio signal interference. If
there is difficulty finding the sensor try a different location with less signal disturb-
ance.

As a professional user, you can create/delete/modify profiles, change your pass-
word, modify all application settings, and view all the patient's recording history in
the mobile device. You cannot start ECG-recording from the professional start view.

To conduct patient measurements, a patient profile must be created or selected by
the professional user under the PATIENTS view. When creating the patient profile,
the user’s organization and a unique patient identifier is requested from the profes-
sional user. After the patient profile is created and selected, the patient start view is
served. The patient monitoring period begins when the first patient recording is
started, the patient device is selected, and no device selection is required for start-
ing the patient measurement. The professional user ID and password is needed to
log out from the patient start view and return to the professional start view. Logging
out from the patient profile will end the patient monitoring period.

A patient profile can be deleted by touching a patient profile in the patient selec-
tion/creation view and choosing DELETE.

15
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PATIENT PROFILES

1113 potilasKari PotilasMatti

Figure 6: The patient selection/creation view

6.2.2 Application - patient user

Recording is started by touching the patient start view green 'start' button FIGURE
(5).

START MONITORING

History MattiPT

Figure 7: The patient start view.

The live ECG-signal becomes visible on the mobile device screen along with the
heart rate curve in the patient monitoring view. The yellow number indicates heart
rate in beats per minute, and the yellow curve indicates the heart rate curve. If the
display of heart rate variability, HRV, is enabled in the settings, the red number indi-
cates the HRV in milliseconds, and the red curve indicates the HRV curve. The live
monitoring screen turns off in 60 seconds to save the mobile device and sensor bat-
tery. Measurement is ongoing and data is stored. The recording time is visible on

16
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the right top corner of the screen. The monitoring view has a 'Stop' -button for end-
ing the recording. There is also a 'marker' button for user annotations in the patient
monitoring mode.

PATIENT: MATTIPT, SENSOR: A8B2

. J\f
i

(67

Figure 8: The patient monitoring view.

During the measurement, the patient can add a marking/annotation to the recording
in the patient annotation view, which opens when you open the application in the
mobile device after the monitoring view has turned off. Keep the mobile device close

by to enable timely annotations.
PATIENT: MATTIPT, SENSOR: A8B2

ADD ANNOTATION

OPEN MONITORING SETTINGS

Figure 9: The patient annotation view.

Touching the Marker-symbol opens a list of annotation types to select from. Annota-
tion time is the time the dialog is opened. After an annotation is made, the applica-
tion returns to the annotation view for 30 seconds before turning the screen off.

17
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NOTE! Use the “Free comment” or “Audio annotation” to provide feedback on any
uncomfort during the measurement, including skin irritation.

PATIENT: 1113, SENSOR: 12C4

ADD ANNOTATION

Irregular rhythm Extra beat Palpitation

Audio

Chest pain Free comment annotation

CANCEL

Figure 10: The annotation selection view.

The patient can also return to the monitoring view during the measurement by open-
ing the application and touching the Start-symbol in the annotation view. The live
ECG signal is shown for 60 seconds in the monitoring view before the screen turns
off. In the monitoring view, the patient can make annotations and stop the measure-
ment.

The patient can stop the measurement by selecting the monitoring view and touch-
ing the stop-symbol. The ECG recording is stored in the sensor memory, which can
be read by the application and stored as an EDF+ -file in the mobile device memory,
from where it can be retrieved for analysis by a qualified medical professional.

NOTE! When the sensor memory is full, the sensor will begin overwriting the old
recordings with new ones, effectively destroying the old recordings. Remember to
transfer the recordings from the sensor to the mobile device after recording for 24
hours if you don't want to lose any recordings.

In the top part of the start view and the monitoring view, the status of the sensor bat-
tery, the status of the electrodes, and the status of the sensor memory are dis-
played. In addition, in the monitoring view, the last four digits of the sensor MAC ad-
dress as well as the mobile device battery charge are displayed.

Figure 11 From left to right: sensor battery status, leads on/off, sensor memory status
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Application - consumer user

A private consumer user can do measurements and use all the tools and options the
professional user can. The key differences are that a private user cannot join an or-
ganization, and a private user cannot create patient profiles; a private user can only
perform measurements on themselves. A private user only has to create a profile
and connect to the sensor, after which they can start the measurement.

Shutdown procedure

The measurement can be stopped by selecting the monitoring view and touching the
stop-symbol. When the measurement has stopped, remove the sensor from the
electrode strap and place it to the charging dock that is connected to a DC power
supply. Remove the electrode strap. Clean and nourish the skin carefully after re-
moving the electrode strap.

To shut down the paired sensor with the application, remove the sensor from
charger, choose SETTINGS -> SENSOR INFORMATION -> POWER OFF SEN-
SOR. The sensor can be powered on again by placing it in the charging connector.
Only the professional user can shut down the sensor. Sensors are shut down at the
factory to prevent the sensor starting to operate and the battery discharging during
transport.

The sensor will also go to sleep automatically when it is not in use or being moved,
and not charging. In this case shaking the sensor will turn it on.

Uploading and Viewing the recordings in the sensor- professional user

Recordings stored in the sensor memory must be transferred to the mobile device
before viewing of the recordings is possible in the application. After the recording is
stopped, detach the sensor from the strap and place it in the charging connector.
Connect the charging connector to mains power supply. The application will display
a file upload dialogue to start transferring the stored files to the mobile device. The
mobile device must be within few meters from the sensor to transfer the files.

19
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VA

Sensor contains 2 files that can be transferred to your

device.

CANCEL TRANSFER

History MattiPT

Figure 12: The file upload dialogue.

Transferring file: Fri 7/2/2020 2:36:04 PM (1/2)
26 % (40 s left)

START MONITORING

History MattiPT

Figure 13: Transferring the file.

All the patient ECG recordings in the mobile device can be viewed in the profes-
sional history view. List view is the default view showing the latest patient record-
ing on top. The recording is opened for viewing from the list by touching the list item.
In case the recording is still in the sensor memory, a memory card icon will be
shown next to the list item. Touching this list item will start uploading the recording
file from the sensor to the mobile device.



Beat2Phone ECG Instruction Manual

HISTORY: @iy
Fri7/2/2020 2:36:04 PM

Patient: MattiPT, sensor: a8b2

Thu 6/2/2020 10:49:06 PM

Patient: MattiPT, sensor: 1af1

Thu 6/2/2020 10:41:58 PM

Patient: MattiPT, sensor: 130f

Thu 6/2/2020 5:08:56 PM

Patient: MattiPT, sensor: 130f

Mon 3/2/2020 3:44:18 PM

Patient: PotilasMatti, sensor: c1¢c9

Mon 3/2/2020 3:43:11 PM

Patient: PotilasMatti, sensor: ¢1¢9

Figure 14: The history list view.

HISTORY:

FEBRUARY 2020

Patient: MattiPT, g
Transfer file from the sensor to your device?
Patient: MattiPT|
CANCEL TRANSFER

A F4 Chest

Patient: MattiPT, sensor: agb2

Patient: MattiPT, sensor: 1af1

Figure 15: File transfer dialogue in the history view.
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HISTORY': gkl

OCTOBER 2019

Patient: 1113, sensor: 12c4

M F4 Chest pain

Patient: 1113, sensor: 12c4

OPEN FILE

SHARE EDF VIA BLUETOOTH

CLOSE

Figure 16: Opening the file in the history view.

Select ‘OPEN FILE’ in the history view to see the recording as the monitoring view,
with few important additions: the PQRST measurement tool, the mm paper
view/share tool, and the professional annotation tool. In addition, a trash button is
available for deleting the recording. Settings for heart rate histogram apply only in
the history view. The mobile device touch screen allows the user to move the HR
and ECG graphs by dragging and swiping. Horizontal zoom by fingers is also availa-

ble. Default scales are returned by touching the Beat2Phone heart icon.
FRIDAY 7TH FEBRUARY 2020 2:50:52 PM

2
[ ]
G
- RN Y

75

|

140

. 100
P e AP e SNl g
1 min 14:52:36

Figure 17: The history view of a recording.

Select ‘SHARE EDF VIA BLUETOOTH’ to access the ECG recording in EDF+ for-
mat and transfer it to another device, for example a computer. You must pair your
computer with the mobile device and set it to receive files via Bluetooth. The EDF+
file can be opened with various programs that can be downloaded from the internet,
for example from physionet.org.
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Uploading and Viewing the recordings in the sensor - patient user

Recordings stored in the sensor memory must be transferred to the mobile device
before viewing of the recordings is possible in the application. After the recording is
stopped, detach the sensor from the strap and place it in the charging connector.
Connect the charging connector connected to mains power supply. The application
will display a file upload dialogue to start transferring the stored files to the mobile
device. The mobile device must be within few meters from the sensor to transfer the
files. An individual recording can also be transferred by selection in the history view.
See figures 12-15.

Patients can upload and view their own ECG recordings in the mobile device in the
patient history view. Patients cannot delete their recordings but can share the
EDF+ file.

Time for the measurements is taken from the mobile device, in which it is recom-
mended to use the date, time and time zone from the network provider.

Identifying proper ECG waveform

If the electrodes are not properly attached, if the user is moving a lot, or if the user is
very close to some electronic devices, the ECG signal can be too noisy for analysis.
Pacemaker worn by the user may cause visible notches on the recorded ECG signal
of the user. In the presence of disturbance or artefacts, the heart rate is not correctly
calculated and can be displayed as exceptionally high. Observe warnings and avoid
situations that cause signal artefacts. Here are some examples of proper ECG and
noisy ECG (or no ECG at all).

SEURANTA [SENSORE TBEE)

Figure 18: A proper ECG waveform.
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SEURANTA (LAITE: TBES)
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Figure 19: The sensor is not attached to the electrodes, or the electrodes are not attached to

skin.
SEURANTA |:I AITE: :-'Hl':-!':]
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Figure 20: The sensor is not attached to the electrodes, or the electrodes are not attached to

skin. The sensor is near electronic devices.
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SEURANTA (LAITE: TBES)
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Figure 22: The electrodes are not placed correctly, and the signal is not strong enough.
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SEURANTA (LAITE: TBES)

SELIRANTA (LAITE: TBES)

Figure 24: The skin-electrode or the electrode-sensor contact is loose.
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SEURANTA (LAITE: TBES)

Figure 25: The sensor is upside down in the electrode strap.

Beat2Phone application messages

For some reason monitoring has stopped in the sensor. - This message ap-
pears if the user removes the sensor from the electrode strap without stopping the
measurement from the mobile application and attaches it to the charging station. It
can also appear if, for some reason, the sensor has stopped the measurement, for
example if the sensor battery has run out. Choose DISMISS to continue.

Something went wrong. - This message appears if the user tries to create a pro-
file, restore a profile, or edit a profile while the mobile device is not connected to the
internet. Enable mobile data or connect to a wi-fi network to continue. The message
also appears if the user tries to transfer recordings from the sensor to the mobile de-
vice while the sensor is not powered on. Shake the sensor or put it to the charging
station to continue.

Mode of operation ON/OFF

During the monitoring the sensor operation mode is non-continuous, as the sensor
operation time is limited to 24 hours by memory capacity and charging an empty
battery and reading a full memory takes 2h. The duty cycle consists of ECG registra-
tion to sensor memory - ON time - and the reading of the memory and charging the
sensor - OFF time. For maximum ON time both the memory and the battery capacity
must be full when starting the ECG registration. 24/2 duty cycle may not be the most
practical for users, whereas 11/1 may suit better for daily monitoring with morning
and evening maintenance breaks.

Measurement accuracy

The sensor measures the electrode voltage at 10uV accuracy. Poor electrode con-
nection and chest movement cause signal degradation that can hide ECG details.
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The ECG measurement frequency is 2000 Hz. The heartbeat display accuracy is
one beat per minute, and the HRV display accuracy is one millisecond.

The heart rate in beats/second is calculated as 60000/RRI, where RRI is the R-peak
to R-peak Interval in milliseconds.

Sensor battery charging

The sensor battery is recommended to be fully charged before starting long term
monitoring. Fresh battery capacity enables 24h monitoring. Battery capacity drops
after multiple charging sessions, and once 12h maximum recording time is reached,
it is recommended to replace the sensor. The recommended recharge time for a
fully exhausted battery is 90 minutes. The sensor lifetime is determined by the num-
ber of charging cycles until only half battery capacity is attained.

The provided charging connector accessory must be used for charging the sensor
battery in temperature between 0 and 40 degrees Celsius. A broken charging con-
nector must be replaced with a working one before charging the sensor

First, snap the sensor to the charging connector. The sensor and the connector
shape ensure right polarity connection. Before connecting to the supply mains, the
orange LED indicates leads off if there is still some power in the battery. Next, con-
nect the charging connector to the supply mains. The sensor LEDs will be lit to indi-
cate charging status. See Figures 24 and 25. Do not use a wet charging connector,
charge in wet conditions or too high temperatures.

Figure 26: The sensor is charging but not yet fully charged. White LED is lit.

Figure 27: The sensor is fully charged. Green LED is lit.
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When the sensor is being charged, the ECG electrodes cannot be connected, and
ECG measurement is not possible. The sensor memory, however, is readable by
the mobile application during the charging using the BLE wireless connection.

When being charged, the sensor White LED indicates that the sensor is charging.
Green LED indicates that the sensor is fully charged. Orange LED indicates failure
to charge. If no Sensor LED is lit, check the charger connection.

Once the green LED is lit the battery is fully charged, and the sensor may be re-
moved from the charging connector.

NOTE! The Beat2Phone ECG Charging Connector cannot be used with the older
Beat2Phone Sensor.
NOTE! Do not place the charger to a position in which it is difficult to operate.

Warning!
Do not charge the sensor battery in temperatures below 0 Celcius.
Do noft place the sensor in or near microwave appliances to avoid damage to
the battery.
Do not use a wet charging connector

Sensor and charging connector visual indicators

The sensor has four LEDs. Green, White, Orange and Blue. They are used to indi-
cate the sensor state. Any other LED behaviour indicates that the device is dam-
aged and shall not be used.

» When no LED is lit, the sensor is turned off or the battery is empty.

=  When the sensor is turned on by movement a Green LED blinks five times te-te-
tee sequence.

=  When the sensor is turned on and properly connected to skin via the chest elec-
trodes, and heartbeat is detected, the Green LED is blinking at the pace of the
heart rate.

=  When the sensor is turned on and properly connected to skin via the chest elec-
trodes, but heartbeat is not detected, the Orange LED is blinking with one sec-
ond blinks every 300 milliseconds — leads on, no heartbeat.

=  When the sensor is turned on but not properly connected to skin via the chest
electrodes the Orange LED is blinking once per 3 seconds — leads off. — CAU-
TION: check electrodes connection.

=  When the sensor is connected to the powered charging connector and is not yet
fully charged, the White LED is lit until the battery is fully charged. — CAUTION:
do not remove from charger before fully charged.

=  When the sensor is connected to the powered charging connector and is fully
charged, the Green LED is lit.
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= When a recording is being transferred from the sensor memory to the mobile de-
vice, the Blue LED is blinking rapidly.

=  When the sensor is turned on and less than 5% of battery is left, the Orange
LED is blinking once per second.

= When a charging circuit malfunction is detected, and the sensor is connected to
the charging connector, the Orange LED is blinking rapidly.

=  When sensor is on and connected to charging connector without supply mains
the Orange LED blinks leads on, no heartbeat detected.

Further visual indicators are available via the Beat2Phone ECG application running
on a mobile device with BLE connection to the sensor.

The sensor lid heart symbol indicates correct connection orientation when the tip of
the heart points down when connected to the strap on the chest.

3 N o, ot

Figure 28: The heart symbol indicating the correct orientation of the sensor.

Sensor connection to the mobile device

The Beat2Phone application runs on a mobile device and needs a connection to the
sensor to start monitoring and recording the live ECG signal, to stop the recording,
and to retrieve the recording from the sensor memory.

The application main menu provides a dialogue for connecting to an active sensor.
A list of active sensors is displayed, and the user must choose the sensor by select-
ing the matching the MAC Address visible on the sensor label with the MAC address
visible on the application selection list. Once the selection is done the application will
only connect the that sensor, until the connection is released in the application set-
tings menu by selecting FORGET SENSOR (mac address).

Once the recording is started the sensor does not require the application for storing
the recording to the sensor memory.

An active sensor provides the application with information about the battery charge,
memory usage and electrode leads connection which the application can monitor
per the connected sensor.

The professional and consumer users can verify the right sensor connection from
the Settings, Sensor information where the Id must match the Mac address on the
sensor device label.
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It is the responsibility of the professional to ensure that the patient is properly identi-
fied by a unique profile ID and is given the right connected sensor to use during the
monitoring period. A patient user cannot disconnect from the assigned sensor.

The mobile device and the application must be on for the connection to work. Appli-
cation will reconnect to assigned sensor once mobile device is operational.
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Maintenance and Service

The user must charge the sensor battery at regular intervals. See Sensor battery
charging. The battery is non-replaceable, so the whole sensor must be replaced by
new one after the observed operation time of a fully charged device is 12h or less.
ECG registration is not possible when the sensor is being charged. Charging is not
possible when the sensor is connected to the patient electrodes. Expected service
life of the sensor and the charging connector is 500 charging cycles, or 2 years from
the date of purchase.

The user can clean the sensor, charging connector with cable, and the electrode
strap by a clean cloth dampened by water, hand disinfection fluid or wipes (Kiilto
Cleanisept, Easydes). Do not clean the sensor, strap or charging connector while in
use or charging. The cleaning of the sensor must be performed at minimum once a
day or every time the registration is stopped, and always between the change of
users.

The electrode strap can be washed between uses by the patient. The strap can be
machine-washed in 30 degrees Celsius, and only with mild detergents. A single
electrode strap is intended to be used by a single patient; a new patient shall receive
a new electrode strap. The used electrode strap can be disposed of with household
waste.

The Beat2Phone ECG application runs on a mobile device which must be opera-
tional, so regular charging of the mobile device is required.

All mentioned maintenance and service can be performed by both the professional
user and the patient user.

WARNING!
Do not sink the sensor or charging connector in any fluid including water.

For skin contact electrodes maintenance, follow the instructions provided with the
electrodes.

There are no repairable parts in the Beat2Phone ECG system. Repair service per-
sonnel is not required. A broken device shall be disposed of as instructed in this
manual.

Sensor firmware update

The sensor supports firmware update over the BLE connection using the
Beat2Phone ECG mobile application - over the air (OTA) update.

The preconditions for the sensor firmware update are:

= Sensor is unconnected from the Beat2Phone charging connector.

= Sensor has at least 50% battery charge remaining.

= Beat2Phone application is in the normal or professional user profile start menu
view and connected to the sensor and Internet.
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= There is a new version of the firmware available.

The application will prompt the user to update the firmware under the required pre-
conditions. The update takes a couple of minutes, during which the sensor must be
kept unconnected from the charging connector.

NOTE! Firmware update is not possible in the patient profile.

BEAT2PHONE

A firmware update is available for the sensor: v0.16.1

START UPDATE

HISTORY

SETTINGS

Figure 29: The firmware update prompt

Testing the sensor

The sensor can be tested to see if it is functioning normally. To start the test, choose
SETTINGS -> SENSOR INFORMATION -> TEST SENSOR. In the test, the sensor
sends a test signal to the mobile device. If the test signal is generated and sent to
the mobile device correctly, the test is passed. The test lasts around 3 minutes. The
sensor cannot be charged or attached to a patient during the test, and it should be
kept away from other electronic devices.

Testing should be frequently performed to ensure that the sensor is working as in-
tended. Only the professional user can perform the test.
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SENSOR TEST

Status: tegt|ng (74/215)

Figure 30: The sensor test view.

Disposal

Beat2Phone ECG must be disposed of in accordance with Directive 2012/19/EU of
the European Parliament and of the Council of 4 July 2012 on waste electrical and
electronic equipment (WEEE).

The sensor contains electronics and a Li-ion battery, the charging connector con-
tains electronics, so they shall be left to electronics recycling at the end of their
life. The strap can be disposed as part of household waste.

Beat2Phone ECG application update

Manufacturer provides updates to the Beat2Phone ECG application via two chan-
nels: Google Play store and device management software.

Users without device management support get updates through the Play store. Us-
ers with device management support are provided updates by the device manage-
ment service.
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Problem resolution

Sensor does not turn on even with a firm slap: Check the battery by placing the
sensor to the charging connector. If the green LED is lit, detach the sensor from the
charger and slap again. If the white LED is lit, let the sensor charge until the green
LED is lit.

Electrodes are not properly connected: The application indicates poor connection
or no connection. Check the condition of the electrode strap. If the electrode strap is
damaged, contact the manufacturer for a replacement. Otherwise, connect the elec-
trodes properly.

The signal quality is poor: Make sure that the electrodes are connected properly.

Electrodes start irritating the skin: Nourish the skin that becomes in contact with
the electrodes and let the skin rest by removing the electrodes in between ECG reg-
istrations to avoid skin irritation due to prolonged exposure to the electrodes.

User profile cannot be created: Make sure that the mobile device has Internet
connection available. Creating a user profile requires access to the Beat2Phone
cloud service, which requires internet connection. Each user ID must be unique.

Mobile application does not find the sensor: First, wait for the list of detected
sensors to update. If the sensor is still not found, try a different location with less ra-
dio interference. If the sensor is still not found, try placing the sensor in the charging
connector for a few seconds and then try again.

Sensor memory is full: Place the sensor to the charging connector to initiate file
transfer from the sensor to the mobile device.

Sensor battery is empty: Place the sensor to the charging connector to charge it.
Mobile device battery is empty: Charge the mobile device.

Mobile device is unresponsive: Please see mobile device’s instructions for prob-
lem resolution

The Orange LED indicating technical failure is lit on the sensor: Contact the
manufacturer for a replacement. Do not continue using the device.

The green LED is not blinking at the pace of the heartbeat in the sensor when
the sensor is attached to chest: Check the battery by placing the sensor to

the charging connector connected to a charger. If the green LED is lit, detach the
sensor from the charger. If the white LED is lit, let the sensor charge until the green
LED is lit. If charging the sensor does not help, contact the manufacturer for a re-
placement.
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Accessories

The original accessories for the Beat2Phone ECG sensor are

= Beat2Phone ECG electrode strap (GTIN: 6429810109033).

» Beat2Phone ECG charging connector with AC power adapter (GTIN:
6429810109019)

The user shall only replace the accessories with original Beat2Phone accessories

with no impact on the Beat2Phone ECG system performance and user safety.

When using the Beat2Phone ECG sensor, the Beat2Phone ECG electrode strap
shall never be replaced with any electrodes and associated wiring/leads other than
original accessories specified in this manual.

WARNING!
Other cables and accessories may negatively affect EMC performance, expected
sensor lifetime, and accuracy of the ECG registration.

The Beat2Phone ECG electrode strap, which is in contact with the patient during
measurement, is made from a mixture of nylon and polyester yarn. The patient can
also be exposed to small amounts of nickel from the sensor snap connectors during
the measurement if the patient is sweating.

Mass of accessories

Beat2Phone ECG electrode strap 35¢g

Beat2Phone ECG charging connector | 94g
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Contacting the manufacturer

See www.beat2phone.com for VitalSignum Oy company contact details. Users can
contact the manufacturer via email info@vitalsignum.com for reporting unexpected
operation or events when using the device, and for assistance and questions about
setting up using and maintaining the device.

Company headquarters address is:

VitalSignum Oy

Health Innovation Village
Kuortaneenkatu 2

00510 Helsinki

Finland
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11 Regulatory Information

Compliance to

= EN60601-1:2005

= EN60601-1-2:2015
= EN60601-1-6:2007
= EN60601-1-11:2015
= EN60601-2-47:2015

11.1 Classification

Classification

Sensor

| Charging Connector

Medical device classifi-
cation, MDD 93/42/EEC

Ila

IP

X7, not tested for protection against
dust ingress. Protected from immer-
sion between 15 centimetres and 1
meter in depth.

21, protected from touch by fingers and ob-
jects greater than 12 millimetres. Protected
from vertically dripping water.

Protection against elec-
tric shock

Internally Powered, Class II when
connected to charging connector

Class II

Applied parts

Type BF, Beat2Phone ECG elec-
trode strap

Mode of operation

Non-continuous 22h/2h ON/OFF

Non-continuous 2h/22h ON/OFF

Input voltage range

Charging cycles = 500

100-240 VAC, 50-60 Hz

Usage type

transit-operable, body-worn

portable

EMC (CISPR11:2009)

Class B, group 1

Guidance and manufacturer’s declaration — electromagnetic emissions

The Beat2Phone ECG is intended for use in the electromagnetic environment specified below.
The customer or the user of The Beat2Phone ECG should assure that it is used in such an environment.

Emissions test Compliance Electromagnetic environment — guid-
ance
RF emissions below 1GHz 30-230 MHz at | 30 dBuV/m The Beat2Phone ECG must emit
CISPR 11, EN 55011 10m electromagnetic energy (BLEVS) in
230-1000 MHz | 37 dBuV/m order to perform its intended func-
at 10m tion. Nearby electronic equipment
may be affected.
Harmonic emissions Class A The Beat2Phone ECG is suitable

IEC 61000-3-2

for use in home healthcare environ-
ment and those directly connected

Conducted disturbance EN 55011

Class B, 150kHz to 30 MHz

to the public low-voltage power
supply network that supplies build-

Voltage fluctuations/
flicker emissions
IEC 61000-3-3

Compliant

ings used for domestic purposes,
provided the following warning is
heeded:

Warning: This equipment/ system
may cause radio interference or
may disrupt the operation of nearby
equipment. It may be necessary to
take mitigation measures, such as
re-orienting or relocating The
Beat2Phone ECG or shielding the
location.

Average 50, Quasi-peak 60 dBuV
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Guidance and manufacturer’s declaration — electromagnetic immunity

The Beat2Phone ECG is intended for use in the electromagnetic environment specified below.
The customer or the user of The Beat2Phone ECG should assure that it is used in such an environment.

Immunity test

TIEC 60601 test level

Compliance level

Electromagnetic envi-
ronment — guidance

Conducted RF 150 kHz to 80 MHz 3V
IEC 61000-4-6
ISM and amateur 6V
radio bands between 0,15
MHz and 80 MHz
Radiated RF 80 MHz to 2,7 GHz 10 V/im
IEC 61000-4-3
Proximity fields from RF | Proximity fields @ ISM Table 9 of 60601-1-
wireless communications | bands according to: 2:2015
equipment Table 9
IEC 61000-4-3
ESD EN 61000-4-2 Contact discharge (di- 8kV
rect/indirect)
Air discharge (direct) 2,4,8,15kV

Power frequency mag-
netic fields EN 61000-4-8

Power-frequency mag-
netic field, 30A/m

Continuous field (50/60
Hz)

Power supply networks
voltage dips and interrup-
tions EN 61000-4-11

Voltage reduction 100%,
0.5, 1, 250 cycles

10, 20, 5000 ms

Voltage reduction 70%, 500 ms

25 cycles
Surge EN 61000-4-5 Line to line +/-0.5,1.0kV
Electrical fast transient Individual supply lines,
burst 100kHz rate 2kV

EN 61000-4-4

All combinations of sup-
ply lines and earth, 100
kHz rate

Portable and mobile RF
communications equip-
ment should be used no
closer to any part of the
Beat2Phone ECG, includ-
ing cables, than the rec-
ommended separation dis-
tance calculated from the
equation applicable to the
frequency of the transmit-
ter.

Recommended sepa-
ration distance:

d=+P*117m
d =+/P % 1.17m 80-
800MHz

d =+P +2.33m S800MHz
to 2,7GHz

where P is the maximum
output power rating of the
transmitter in watts (W)
according to the transmit-
ter manufacturer and d is
the recommended separa-
tion distance in meters
(m).

Field strengths from fixed
RF transmitters, as deter-
mined by an electromag-
netic site survey,.should
be less than the compli-
ance level in each fre-
quency range.» Interfer-
ence may occur in the vi-
cinity of equipment
marked with the follow-
ing symbol:

((i))

NOTE These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption
and reflection from structures, objects and people.

. Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land
mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically
with accuracy. To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site
survey should be considered. If the measured field strength in the location in which the Beat2Phone ECG is used
exceeds the applicable RF compliance level above, the Beat2Phone ECG should be observed to verify normal
operation. If abnormal performance is observed, additional measures may be necessary, such as re-orienting or
relocating the Beat2Phone ECG. Over the frequency range 150 kHz to 80 MHz, field strengths should be less than

3 V/m.
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Recommended separation distances between portable and mobile RF communications equipment
and the Beat2Phone ECG

The Beat2Phone ECG is intended for use in an electromagnetic environment in which radiated RF disturbances
are controlled. The customer or the user of the Beat2Phone ECG can help prevent electromagnetic interference by
maintaining a minimum distance between portable and mobile RF communications equipment (transmitters) and
the Beat2Phone ECG as recommended below, according to the maximum output power of the communications
equipment.

Rated maximum Separation distance according to frequency of transmitter

output power of m

:;,ansm‘tter (P) 150 kHz to 80 MHz | 80 MHz to 800 800 MHz to 2,7 GHz
outside ISM MHz d=+P+2.33m
bands d=vVP+1.17m
d=VP+1.17m

0,01 0,12 0,12 0,23

0,1 0,37 0,37 0,74

1 1,17 1,17 2,33

10 3,69 3,69 7,38

100 11,67 11,67 23,33

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in
metres (m) can be determined using the equation applicable to the frequency of the transmitter, where P is the
maximum output power rating of the transmitter in watts (W) according to the transmitter manufacturer.

NOTE 1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

NOTE 2 The ISM (industrial, scientific and medical) bands between 150 kHz and 80 MHz are 6,765 MHz to
6,795 MHz; 13,553 MHz to 13,567 MHz; 26,957 MHz to 27,283 MHz; and 40,66 MHz to 40,70 MHz.

NOTE 3 An additional factor of 10/3 has been incorporated into the formulae used in calculating the recom-
mended separation distance for transmitters in the ISM frequency bands between 150 kHz and 80 MHz and in the
frequency range 80 MHz to 2,7 GHz to decrease the likelihood that mobile/portable communications equipment
could cause interference if it is inadvertently brought into patient areas.

NOTE 4 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption
and reflection from structures, objects and people.

EMC test setup specified in EN 60601-2-47 Figure 202.101 was used in testing.

11.2 Used markings, safety signs and symbols

The sensor markings:

* Product type: Beat2Phone ECG sensor

» Manufacturer: www.beat2phone.com

= Radio

= Serial number

» MAC address

= Recycling

= Battery type is Li-ion 3.7V/295mAh, rechargeable, non-replaceable
= |P Classification

= Non-continuous operation mode, max duty cycle 22h/2h
= Orientation heart symbol.

= Disposal

= Unique device identifier (UDI) number
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Beat2Phone ECG Sensor [ 2 *

VitalSignum Oy R
Kuortaneenkatu 2 BLEV5.0

0dBm

00510 Helsinki
Finland E I::E] IPX7
=
ul
2019-09 (((i))) Li-lon

(01) 6429810109002 295mAh

AA:BB:CC:DD:EE:FF X C€

[sN] 00000001 == 0598

Figure 31: The sensor label

The charging connector markings:

Product type: Beat2Phone ECG charging connector
Manufacturer: www.beat2phone.com

supply markings, 6V DC, 6W

IP Classification 1P21

Orientation heart symbol.

Disposal

Unique device identifier (UDI) number

Beat2Phone ECG Charging Connector

VitalSignum Oy
Kuortaneenkatu 2 ﬁ AEE]
00510 Helsinki — 6V
Finland IP21 ~——-

u o Output
2019-09 & c €

(01) 6429810109019

[sN] 01000001 0598

Figure 32: The charging connector label

Electrode strap markings:

» Product type: Beat2Phone ECG Electrode strap
= Disposal

» Unique device identifier (UDI) number

VitalSignum Oy -

d Kuortaneenkatu 2 012019 -
00510 Helsinki T
Finland 6429810109033 C €

N RO RS T 0508 Date

Figure 33: The electrode strap label
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UDI number is generated from the company prefix, sensor and the charging con-
nector serial numbers, batch codes, manufacturing dates, software versions etc.
Each device and all its accessories have their own UDI numbers.

UDI number contains two parts: UDI-DI (device identifier) and UDI-PI (production
identifier). DI is a combination of company prefix and the specific GTIN code for the
sensor, charging connector, electrode strap and all accessories and software related
to the device.

UDI-PI is a combination of sensor and the charging connector serial number and
batch number. For the device accessories, UDI-PI is the date of manufacture.

NOTE! Standard electrode lead markings do not apply for the Beat2Phone ECG
electrode strap as no ECG cables are used and only one bipolar lead is measured
by the sensor.
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General symbols

Symbol

Explanation

Symbol

Explanation

General warning sign

IPX7

Not tested for protection
against dust ingress. Pro-
tected from immersion
between 15 centimetres
and 1 meter in depth.

A\
]

Manufacturer.

IP21

Protected from touch by
fingers and objects
greater than 12 millime-
tres. Protected from verti-
cally dripping water.

Consult instructions for Use.

Serial number.

gH
<6

CE marking conformity.

REF

Reference number.

4

DO NOT THROW IN TRASH.
Properly dispose of EEE (Elec-
trical and Electronic Equip-
ment). EU WEEE (European
Union Directive for Waste of
Electronic and Electrical Equip-
ment)

To identify a type BF ap-
plied part complying with
IEC 60601-1. IEC/TR
60878 Graphical Symbols
for Electrical Equipment
in Medical Practice.

Direct Current.

Electromagnetic interfer-
ence may occur in the vi-
cinity of equipment
marked with this symbol.

Indicates the temperature limits
to which the medical device can
be safely exposed.

Indicates a medical de-
vice that needs to be pro-
tected from moisture.

106kPa

(&)

50kPa

Indicates pressure limits to
which the medical device can
be safely exposed.

10%

Indicates humidity limits
to which the medical de-
vice can be safely ex-
posed.
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Warning; Magnetic field

Refer to instruction man-
ual.

I > =

Rechargeable battery

Bluetooth

Attention: Read all warnings
and precautions in instructions
for use.
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Technical Description

Technical specifications

ECG sampling frequency

2000 Hz, averaged to 500 Hz

ECG precision

16 bits

ECG bandwidth

0.05-250 Hz

Display accuracy for heartbeat

1 beat per minute

Display accuracy for HRV 1 millisecond
Accelerometer sampling frequency 25 Hz
Accelerometer precision 16 bits

File format EDF
Memory capacity 1GB

Power source

3.8 V Li-ion polymer battery

Dimensions 35mm*63mm*14mm
Weight 20g
Operating time 24 hours

ERP 0dBm, 2,4-2,483GHz, 2MHz wide channel,

Bluetooth Low Energy - BLEvS GFSK

Environment

The Beat2Phone ECG equipment can be safely used in the home environment of
the user and in any other environments where it is permissible to use consumer mo-
bile electronic communication devices.

All parts of the Beat2Phone ECG device can be used within the patient environment
in a professional healthcare facility except the Beat2Phone ECG charging con-
nector, patient environment being an area within 1.5 meters from the patient.

Do not use the device in temperatures below -20 degrees Celsius or over 40 de-
grees Celsius. Do not use the device in an altitude higher than 2000m.

The sensor has ESD protection components that protect the measurement electron-
ics so that ECG registration continues to work after the ESD. The sensor is not de-
fibrillation proof. The sensor is not tested for compatibility with HF surgical equip-
ment.

Sensor is battery operated. The sensor battery is charged using the provided charg-
ing connector. Sensor cannot be connected to ECG electrodes while in the charging
connector.

45



12.2

46

Beat2Phone ECG Instruction Manual

The battery level can be checked with the Beat2Phone ECG application or by insert-
ing the sensor to the charging connector connected to DC power supply and observ-
ing the sensor LEDs.

Environmental conditions for usage, charging, transport and storage

Usage Charging Transport & storage
Tempera- | from -20 to +40 °C from 0 to +40 °C from -20 to +60 °C
ture
Humidity | from 10% to 90% from 20% to 80% from 10% to 90%
Pressure | from 800 to 1060 hPa from 800 to 1060 hPa | from 500 to 1060 hPa

NOTE! Any serious incident that has occurred in relation to this device should be
reported to the manufacturer and the competent authority of the Member State.

Transport and storage

After the sensor is removed from its protective packaging it is recommended to be
stored in room temperature and dry conditions. Do not subject the sensor to storage
and transport in temperatures below -20 and above 60 Celsius.
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Change History

Date

Revision | Changes

Valid From

7.2.2020

1.0 Approved

7.2.2020

19.3.2020

2.0

3.2 added warning on skin irritation, 5.1
added BLE requirements, 6.2 added con-
sumer user, 6.2.1 clarified JOIN, 6.2.2
added note on annotations for feedback,
6.2.3 added for consumer user, 6.6 added
pacemaker impact, 6.11 added other LED
behaviour remark, 6.12 added on mobile de-
vice connection, 7 modified cleaning agents,
added mobile device charging, added 7.4
application update, 8 added mobile device.

19.3.2020

30.3.2020

2.1 Added HR calculation to 6.9.

30.3.2020

3.4.2020

2.2 RRI in milliseconds.

6.1 fixed allergenic issue in the warning, 6.9

6.4.2020

5.6.2020

2.3 009

6.11 modified orange LED behaviour, ECO-

19.8.2020
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