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1. WELCOME

1.1. OVERVIEW EZSIMULATOR

The eZSimulator is a learning system for interventional sonography of all disci-
plines. This learning system consists of a combination of the software eZSimu-
lator, the eZGuide® USB Probe and a phantom. This training system provides
an innovative needle navigation system and a virtual patient (sonoanatomical
patient images) on which you can train unlimited times. Ultrasound-supported
as well as ultrasound-navigated procedures from various fields can be practiced
effectively, inexpensively and independently of an ultrasound system. This in-
creases patient safety. With the simulator you can train Out-Of-Plane (needle
perpendicular to the ultrasound plane) procedures as well as In-Plane (needle in
the ultrasound plane) techniques.

@ No ultrasound system necessary.

@ Virtual sonoanatomy enables patient-independent training.
@ Unlimited number of repetitions.

@ Time-independent training.

© Cost-effective.

NOTE: The eZSimulator is only a training device. It is not intended for human use.



1.2 OVERVIEW NEEDLE NAVIGATION

eZonos Needle Guidance System (NGS) detects the position and direction of
magnetized needles in relation to the probe and visualizes this information
on the ultrasound image. The spatial positioning of the needle in relation
to the ultrasound image is then displayed in real time. The probe is a
“virtual” probe that has only the sensors for needle detection. It does
not include an ultrasound array and therefore cannot emit ultrasound.

The needle navigation system can, for example, be used for the following ultra-
sound-supported applications:

e Regional anesthesia

e Vascular access

e Fine needle aspiration
e Orthopaedic injections



2. SCOPE OF DELIVERY

Picture 01: Scope of delivery

e eZGuide® USB Probe

e eZSimulator software (Download)
e Phantomblock

e eZMag needle magnetizer

e eZono Training Needles (5x)

e Digital user manual in the system
e  Quickstart Guide eZSimulator

e Installation Quickguide




3. USING THE SIMULATOR

3.1. SETTING UP WORKING PLACE

The eZSimulator software has to be installed on your PC before you can start using
the eZGuide® USB Probe. The eZSimulator software can be installed through the
Microsoft Store (see ,3.5. Installing/Updating The eZSimulator”)

Before starting the app, make sure that the probe is connected to your PC.

NOTE: If error messages appear when starting the eZSimulator, please check the
probe. Further information can be found in chapter ,,6. Troubleshooting”.



Before using the simulator, the needle must be magnetized with the
magnetizer.

1.

Take one needle out of the package and insert the needle vertically and care-
fully into the magnetizer without removing its protective cap.

Make sure that the needle touches the bottom of the magnetizer.

Hold the needle in the magnetizer for one to two seconds and then pull the
needle vertically and quickly out of the magnetizer.

Now the needle is ready for use and does not need to be magnetized again

WARNING: During training and when storing the probe, keep the magnetizer away
from the probe.

Picture 02: Magnetize needle

NOTE: External conditions can lead to changes in the magnetization of the needle and
detection difficulties. Use a new needle if you have such problems.



3.2 BASIC FUNCTIONALITY

Start the eZSimulator software by clicking the entry in the Start Menu. While
starting the eZSimulator software, the software will check for updates of the
Applications (see also ,3.3. Using The Learning Modules”) and install them. The
screen will display a message that it is only a training device and should not be
used for medical purposes.

eZSimulator

P 2 .
Training Tool - Not for medical use Read user manual (e

Picture 03: Start screen eZSimulator
3.2.1. TOOLBAR OF THE EZSIMULATOR

System functions and system information can be accessed by using the toolbar.

SELECT APPLICATION

Picture 04: Mainscreen Picture 05: Settings of the eZSimulator



By clicking the gear symbol you get to the settings window. Here visibility options
for the simulator can be set.

The “NGS Visualization” options allowing to configure the visibility of the NGS
Elements for both In-Plane and Out-Of-Plane. For more details on the NGS El-
ements please refer to chapters ,4.4. NGS Elements -In Plane” and ,4.5. NGS
Elements - Out Of Plane”.

With the “Needle style” option, you can adjust the visibility of the needle reflec-
tion in the image.

e FEasy - Wide and strong reflection
e Medium
e Hard - Narrow and weak reflection

Picture 06: Settings

eZSimulator : Basic NGS Out-Of-Plane eZSimulator : Basic NGS Out-Of-Plane

SELECT APRLIC SELECT APRLIC
CUECARD cuecae

ViDEO TUTO VIDEOTUTO

TRAINING 1M, TRAINING 1M,

CAUBRATH 13.9 CALBRATH

Picture 07: ,Easy” needle setting Picture 08: ,Hard" needle setting

NOTE: NGS Visualization In-Plane options are only enabled for certain applications;
see also ,3.3. Using The Learning Modules”



Information about the current software version and the licenses of the
software components can be found by clicking the question mark symbol. The
user manual is also available by clicking the ,User Manual” button.

SELECT APPLICATION

Picture 09: Question mark symbol Picture 10: Licence information

Picture 11: Version Information Picture 12: User Manual

To exit the software use the power icon and confirm the exiting the software in
the dialog.

SELECT APPLICATION

Picture 13: Power icon Picture 14: Exit Software
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The eZSimulator contains the following learning modules: Application, Cue Card,
Video Tutorial and Training Images.

Select the ,Select Application” button on the start screen and click on an applica-
tion of your choice. As soon as you have selected an application, a window opens
with the information which needle type you should use and which magnetizer.
If you have the needle and the magnetizer available, confirm the message by
clicking the OK button.

Picture 15: Toolbar of the eZSimulator Picture 16: Application selection

:

Magnetize the needle before use

A tranine purposes ONLY

Picture 17: Needle type and magnetizer Picture 18: Selected application

The Cue Cards are learning modules that show step-by-step instructions for
ultrasound-guided procedures.

Cue Card images can be viewed in fullscreen mode. To enable fullscreen view

click on a Cue Card image. To exit the fullscreen view and to return to the previ-
ous view use the close button.

"



Select “Video Tutorial” to watch a short video, which gives an overview of the
selected procedure.

eZSimulator : CVC - Adult

VIDEO TUTORIAL

I ULTRASOUND'

OOP-VA L UmORIALS

NEEDLE NAVIGATION BY EZONO

Picture 19: Video Tutorial

Click the button “Training Images” to open the image library. Here you can
find several ultrasound pictures in different levels of difficulty and orientations
matching the select application. Choose one picture from the library to show it
on the main screen and to use it for training.

eZSimulator : CVC - Adult

Picture 20: Select training image
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The eZSimulator is delivered with 2 Applications pre-installed
e Basic NGS In-Plane
e Basic NGS Out-Of-Plane

More Applications are available through In-App-Purchase (IAP).
The In-App-Purchases can be accessed though the ‘Settings' page (see 3.2.1).
For this function an internet connection is necessary.

fom the st to purchase new content

Picture 22: Selected IAP for purchase

= EX Windows PowerShell

Picture 23: Pending installation / update Picture 24: Installation / Update

After purchasing an IAP the Simulator has to download the content for the Appli-
cation from an eZono server and install it, before it can be used. If downloading
the content takes too long, check your if AntiVirus software may be blocking it.
It is possible to skip the download and installation (see Picture 23).

Depending on the Application, the amount of data and the internet connection,
this may take some time. If there are any updates available to already installed
Applications, they will get downloaded and installed as well.

While installing, the eZSimulator will be shutdown and a console window will
come up (see Picture 24). When all Applications are installed/updated the
eZSimulator restarts automatically.

At every start of the eZSimulator, it checks for pending installation or updates.
If an installation or update was skipped previously, its possible to install/update
at that time.
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3.5. INSTALLING/UPDATING THE EZSIMULATOR

The eZSimulator is installed and updated through the Microsoft Windows Store.
Depending on your update settings, available updates for the eZSimulator are
applied automatically.

3.5.1. INSTALLATION

To install the eZSimulator open the Microsoft Windows Store application and
search for the eZSimulator.

If the eZSimulator application can be obtained, click ‘Get'. If the eZSimulator is
not installed automatically after obtaining it, click ‘Install’.

Picture 25: eZSimulator in Windows Store

3.5.2. UPDATE

Updates for the eZSimulator are distributed also through the Windows Store. If
an update is available, the ‘Downloads and Updates’ list in the Windows Store
will show the eZSimulator as an available update ready to get downloaded. To
manually download the update, click the ‘Download’ icon in the list entry or the
‘Update all’ button above the list.

e Gomy Gt roscony  Oess 2 seon

Downloads and updates

Picture 26: Update eZSimulator in Windows Store
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3.6. EZGUIDE® USB PROBE

The eZGuide® USB Probe is required to use the eZSimulator.

To correctly function, the probe needs a driver to be installed.

This driver is installed automatically through Windows Update. When connecting
the probe first time to a PC, Windows will search for the driver and install it.
Please wait until the driver got installed, Windows will notify you once the probe
is ready to be used.

Updates to the driver will also be published though Windows Update and applied
automatically though the update process.

15



The NGS can be affected by the proximity of magnetic stray fields (e.g. watches,
mobile phones, table legs, etc.). Make sure that your workplace is set up in such
away thatitis as free as possible from metallic or magnetic objects or structures.

Below the main buttons you can find the NGS Settings. There you can start the
probe calibration and turn NGS on and off.

cuEcaros

caBraTION

Picture 27: Selected application with learning modules and NGS settings
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You can switch off the alignment image and needle guide elements by clicking
the “NGS ON / OFF" button. However, the signal strength indicator and the angle
indicator remain active.

Picture 28: NGS on Picture 29: NGS off

NOTE: If the NGS elements are turned off and the needle is not visible during appli-
cations check the signal strength indicator. If the indicator is red, follow these steps:

1. Check environment; further information in chapter ,4.1. Stray Field”

2. Calibrate the probe
3. Remagnetize or replace the needle

17



Name

Needle

eZSimulator : CVC - Adult

Function / Description

Virtual needle

Alignment image; top view

Plan view of probe and needle

Alignment image; side view

Side view of probe and needle

Angle indicator

Display for too steep angles

Max. depth indicator

Shows up to which depth the needle
can be reliably detected

Signal strength indicator

Indicates stray field characteristics

Name of the needle

Name of the used needle

Tip depth indicator

Tip depth in real time
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zono ezSimulator : CVC - Adult

ATTENTION

THROUGHPLNE
HGHRSK OF INURY

Name Function / Description
" . Indicates the estimated projection of a detected
1 Position Line .
needle position
Estimated intersection point between needle ti
5 Target Box timated intersection point betwe eedle tip
and ultrasound plane
3 Trajectory Line Indicates the needle trajectory
4 Alignment image; top view Plan view of probe and needle
5 Alignment image; side view Side view of probe and needle
6 Angle indicator Indicator for too steep angles
h hich h the needl
- Max. depth indicator Shows up to wi |.c depth the needle
can be reliably detected
8 Signal strength indicator Indicates stray field characteristics
9 Name of the needle Name of the used needle
10 Tip depth indicator Tip depth in real time
" Hint/ Error message Error message
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The depth indicator shows the maximum depth supported by
the needle guide. The maximum depth depends on the mag-
netic properties of each needle. If the needle tip exceeds this
maximum depth, the needle guide elements will no longer be
displayed.

This display describes the maximum angle of a needle in rela-
tion to the skin surface. When this limit is exceeded, the angle
icon appears on the screen. The maximum angle depends on
the magnetic properties of each needle. If the needle tip ex-
ceeds the maximum angle, the needle guide elements will no
longer be displayed.

The signal strength indicator shows the influence of stray fields in the direct sur-
roundings of the probe. The indicator is always visible and can be used to judge
the environmental conditions.

Green means that there are only weak stray fields and optimal
working conditions for the NGS.

Blinking means that the probe is moving. Hold the probe
steady.

Orange means that there are medium stray fields and limited
working conditions for the NGS. In this area, additional care
should be taken to keep the probe steady.

Red means that there are strong stray fields and unaccept-
able working conditions for the NGS. If the indicator is red the
NGS elements are automatically deactivated. Simulation is not
possible.

In the enclosed ,Quickstart Guide eZSimulator” information sheet you will find
detailed instructions for working with the needle navigation.

20



If the signal strength indicator shows a low value (orange or red) although the
probe is in an area with no magnetic interference (e.g. mobile phone, laptop or
metal table), please click the ,Calibration” button on the start screen. Hold the
probe upwards as shown in the figure and start the calibration with ,Start”. The
calibration will now run automatically.

Picture 32: Calibration in progress Picture 33: Calibration finished
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6. TROUBLESHOOTING

6.1. PROBE NOT CONNECTED

If the probe is not connected correctly, the system displays the one of the follow-
ing error messages. Please reconnect the probe.

Picture 34: Probe not connected Picture 35: Probe not connnected /

driver not installed
In most cases the driver for the eZGuide® USB Probe will be installed automat-
ically. If the driver was not installed automatically, an error message will be dis-
played (see Picture 35).
To install the driver manually, open the “Device Manager” and look for “eZGuide
USB Probe”. Than click on “Update Driver” and select “Search automatically for
drivers”. Wait for the driver to get installed and try again.

NOTE: Manually installing the driver may require administrator rights.
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6.2. UNSUPPORTED PROBE CONNECTED

If an unsupported probe is connected, the system displays the following error
message. Please check the probe is the correct one and reconnect it.

7 Problem activating NGS. X

@ Couldn't open the NGS Probe, error code : 200015, detaik: 0

Bad probe ID.

P . 3
Training Tool - Not for medical use Read user manual ﬂ’

Picture 36: Wrong probe connected

6.3. NO NETWORK CONNECTION

The training functionality of the eZSimulator does not require the PC to be
connected to the internet.

Some functions, especially update and In-App-Purchasing, do require a connec-
tion to the internet and are limited, if a network connection is not available.

An indicator is shown when the connection is not available.

Check if your network cable is connected, WLAN is available and you have turned
off Airplane mode.

Picture 37: No internet connection

6.4. OTHER FAILURES

In case of other failures of the eZSimulator please contact eZono.
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7. SUPPORT

If you have any questions, do not hesitate to contact eZono.
eZono AG - Spitzweidenweg 32

07743 Jena, Germany

Phone: +49 (0) 3641 876 1740

Fax: +49 (0) 3641 876 1759

Email: education@ezono.com

8. SAFETY AND LIABILITY

DISCLAIMER:

eZSimulator components should only be used for training purposes. Any manip-
ulation of eZSimulator components will lead to the exclusion of liability on the
part of eZono.
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