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1. Symbols

Note

This paragraph contains additional information for the reader.

Tips

This paragraph contains additional tips for the usage of the product.

Warning

1 . . . . . . .
This section contains warnings that can occur when the application is not

used correctly.

Important

=

This section includes important information for the usage of mRay.

2. Manufacturer

mRay 6.13

Radiological image viewer for mobile devices with image processing functions
© 2025 mbits imaging GmbH
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Hans-Bunte-Stra8e 4

D-69123 Heidelberg
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4. Intended Purpose

The software mRay as a radiology instrument can be used by medical specialists for the
visualization of image data. Image processing allows the calculation and visualization of
healthy and abnormal tissues.

5. Intended Use

5.1. General

The patient group, for which mRay can be used, includes all patients from whom
radiological image data has been created for the purpose of diagnosis or treatment. In a
worst-case scenario the medical condition of the patient may be critical.

mRay can be operated in hospitals, medical practices, on the go or at home. The software is
dedicated for mobile devices for fast and immediate access to radiologic images for
informational purposes. When using mRay for diagnostic purposes, national regulations
must be considered and an appropriate display must be used. mRay allows the display of
images and data types that are defined by the Digital Imaging and Communications in
Medicine (DICOM) standard (e.g. computed tomographyGT), magnetic resonance

imaging MRYI), positron emission tomographyRET), fluoroscopy A), digital x-ray CR),
ultrasound (US)). The software offers common radiological software tools (e.g. windowing,
measurements, thick slices and annotations).

Furthermore mRay is capable of performing image processing tasks such as finding,
visualizing and quantifying anomalies in tissue. In particular the image analysis module mRay
VEO Core may be used to perform an automated processing of brain images from imaging
modalities such asCT, CT-Perfusion, orMRIincluding a Diffusion Weighted Imaging@WI)
Module. As a result, changes in contrast over time are visualized as colored perfusion maps,
including flow related parameters and tissue blood volume quantification.

5.2. Contra-indications

mRay may not be used in Germany on a calibratedobile device if reporting has to be
performed for a mammographyMG). Reporting may be performed on a regularly calibrated



monitor ("Bildwiedergabegerat") with the mRay software.

5.3. Medical benefits

If mRay is used for viewing medical image data it can be used in the decision process for
diagnosis and therapy. The following functionalities allow to do so.

To examine findings IlCT images mRay Client is able to visualize images in accordance to
the DICOM Grayscale Standard Display Function. By doing so a suitable mobile device is
acting as a "Bildwiedergabesystem mit Befundqualitat" in accordance with the DIN 6868-
157. The constant availability of mobile devices results in time savings compared to
stationary solutions.

The perfusion analysis of brain imaging data visualizes and quantifies tissue that is less
supplied with blood (penumbra), oxygen deprived tissue caused by obstructed blood flow
(core tissue) and the mismatch ratio between the two. The calculated values can be used to
support decision making based on an assessment of the extent of tissue damage.

5.4. Warnings

mRay may not be used on a mobile device (tablet, smartphone or
" notebook) in a room containing a Magnetic Resonance ImaginMRI)

scanner.

5.4.1. Notes for use in diagnosis findings

For the use of mRay in the diagnostic context on mobile devices according to the German
legal regulations (QSRL, DIN 6868-157), the instructions under the link must be followed:
https://mbits.info/downloads/mRay-Nutzungsanweisungen_Befundung.pdf

When operating mRay on a Windows PC or Mac, the image display system
! (BWS) must be calibrated and approved accordingly. Restrictions with
regard to the modalities must then be derived from the BWS.


https://mbits.info/downloads/mRay-Nutzungsanweisungen_Befundung.pdf

6. Overview

mRay is a mobile viewer application for radiological images. It suppoB$COM image files
as well as other common image formats and PDF files. The major functions of use are:

¥ReceiveDICOM data per pre-defined communication setup by Picture Archiving And
Communication System PACS)

¥Overview about all available patients, including a search function (name, birth date,
imaging modality)

¥ Selection of DICOM data to download from an entire set of data (multiple patients,
multiple studies or multiple series)

¥Visualization of theDICOM data in a well-established way oDICOM viewing
(analogous standard tools for medical image viewing)

¥ Assessment ofDICOM data by means of standard navigation tools (level window,
panning,zooming, etc.)

¥ Create simple textual reports and store them asRICOM file

¥ Take pictures for wound documentation and send them as@RICOM file to aPACS
including all necessary meta information

¥ Calibration routine to adjust the display of grey values on a devic®{COM Grayscale
Standard Display Function

¥Load and create level window presets

¥ Manual measurement of structures of interest on 2D slices including angular and length
measurements as well as statistical computations in a region of interest

¥ Adding textual and graphical annotations to images

¥ Multiplanar reconstruction for datasets with multiple sliceMPR)

¥ Thickslices by means of maximum intensity projection for up to 11 slicédIP)
¥Browse PACS by DICOM Query (C-FIND)

¥ Request data byDICOM Retrieve (C-MOVE)

¥ Encryption and compression of data stored/transmitted

¥ Sending messages / images / key images to colleagues, which are shown in a contact



list
7. Installation

# ‘ The installation can be done by each user himself.

7.1. Installation

The mRay application is installed via the respective AppStore of the operating system:
AppStore for macOS & iOS, Google PlayStore for Android. Under Windows, please
download the executable file from the following website. Alternative installation packages
can be requested from the support team.

A list of installation packages can be found here:

¥i0S
¥ Android

¥Windows Executable
Alternatively the mRay webclient can be used, which runs inside your browser:

¥WebClient

7.2. Update

The mRay application is automatically upgraded to the latest version via the update
mechanism of the respective operating system / AppStore.

Make sure that automatic app updates are enabled. Otherwise, perform the
update manually.

7.3. Uninstallation

The mRay application is completely deleted when the app is removed using the standard
procedure for the respective operating system.


https://apps.apple.com/de/app/mray/id494895241
https://play.google.com/store/apps/details?id=org.mes
https://mbits.info/downloads/mray-client.php
https://start.mray.app/client/index.html

7.4. Magic Mouse in iPadOS

For the Magic Mouse setup in iPadOS itOs required to enable right-click by secondary click.

Settings

Update Apple ID Se

Finish Setting Up Your iPa

B Airplane Mode
=) wiFi

3 Bluetooth

Figure 1. Magic mouse setup

8. Getting started

8.1. Welcome screen

The welcome screen appears as soon as the application has been startdd@inscreen.

After deciding whether or not the cloud service should be used, additional text fields for
username and password will appear. In the next screen you can then enter your credentials
to proceed into the application (seeCloud Login or Own server logir). If the login data is
correct you will be directed to the main screen of the application. Enter your login
credentials to log in.



Welcome to mRay

With which account do you want to connect?

Y@

PERSONAL BUSINESS

Version 6.7.0.alpha7

Figure 2. Loginscreen

1. mRay Cloud: Use a hosted mRay Server, where you can register and upload your own
DICOM data.

2. Own mRay Server: Use a mRay Server hosted by your clinic.

Please take note of the following hints for use of mRay

¥If it is your first login it couldtake a little time  (AConnectingO is written
in the status field) B dependent on your connection speed.

¥ By clicking and holding a button you can call thenteractive help.

Thus you can find out every functionality behind a button anytime.

¥If a PIN code is necessary on your device, youOll stay logged in for a
specific period, which means you donOt need to enter your login
credentials every time you start the app. The period can be adjusted by
your admin.




¥ Please set thecorrect date and time  on your device when you are
using mRay.

8.2. Cloud login

Use the mRay Cloud service to quickly share and upload your personal medical data.

mRay Cloud

ocing @)

‘ Noch kein Account?
Jetzt registrieren

Passwort vergessen?
Passwort zuriicksetzen

Version 6.1.alpha8 utzungsbedingungen Impressum Datenschutzerkiarun

Figure 3. Cloud Login

1. E-Mail: Enter the mail you used to register at the mRay Cloud.

2. Password: Enter the password you used to register at the mRay Cloud.

3. Login: Login with the entered credentials.

4. Register now: Create a new account for the mRay Cloud. Se€loud Registration

5. Reset password: Reset your password when you forgot it. Se®eset password



mRay
O

mRay Cloud

Erweiterte Datennutzung .

Updates und Produktinformationen

Nutzungsbedingungen akzeptieren .

Registrieren .

Datenschutzerkldrung akzeptieren

Figure 4. Cloud Registration

1. E-Mail: Enter the mail you want to register with to the mRay Cloud.
2. Name: Enter your fullname, which will be displayed.

3. Password: Enter your new password.

4. Repeat password: Repeat your password.

5. Phone number: Enter your phonenumber (optional)

6. Institution: The institution where you work (optional) .

7. Occupation: The profession you are engaged in (optional) .

8. How did you hear about mRay: Help us by telling us how you heard about the product
(optional)

9. Advanced Data Use: Allow anonymized use of your data for research and development
purposes (optional) .

10. Updates and product information: Receive updates on mRay and other news from mbits
(optional) .

10



11. Terms of use and privacy policy: Read through the terms of use and privacy policy.
Accepting this is necessary to register a cloud account.

12. Register: Proceed to register your new account.

mRay
O

mRay Cloud Server

Passwort zuriicksetzen ‘

Version 6.1.alpha8

Figure 5. Reset password

¥E-Mail: The mailaddress of the registered user.

¥Reset password: Send a reset link to the specified mail address.

8.3. Own server login

You can use the custom server login to connect to a mRay Server instance that is hosted by
the hospital / medical institution you work at.

11
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h 28. OKkt.

mRay

Eigener mRay Server

LOGIN %]

Version 6.1.alpha8 ungsbedingungen Impressum Datenschutzerklirung £: mbits

Figure 6. Own server login

. Server-Url: The DNS entry or IP-Address of the mRay Server you want to connect to. The

port can be omitted, if the port of your server installation is 32000.

. Username: The username that should be used to login. If the clinic has user

synchronization, either this login or the email address can be used.

. Password: The password for the username you selected.

. Login: Login to the specified server with the given credentials.

Custom server login

Please contact your administrator to get the server address and your login
credentials when using a custom server.



8.4. PIN Check

A PIN check will be necessary when logging in with an ActiveDirectoriD) account for the

first time. The PIN will be sent to the mail address registered in your ActiveDirectory
account. The keyboard can be opened by tapping on the input fielB@IN ChecK. The PIN
will be validated immediately after entering the sixth digit.

Two-factor
authentication

Please insert the PIN you
received.

Figure 7. PIN Check

The PIN dialog features the following Ul elements:

¥ Notification including the mail address the PIN has been sent to.
¥The PIN input field. The keyboard will open by tapping on the input field.

¥You can close the PIN dialog by tapping on the close button. This will cancel the login

process.

8.5. Two Factor Authentication
Follow these steps to enable Two Factor Authentication on your device.

Preparations

| Download anAuthenticator App (eg. Google Authenticator or Microsoft
Authenticator) from the AppStore(Apple) or the Google Play

13
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Store(Android).

14:35 Mon 4.
*
x Dr. Mustermann & ‘

connected to test.mbits.info:443

Download test

Lux Meter

Constancy check

What's new?
O Data privacy statement
§ Imprint
1 About mRay

Figure 8. First two steps

c’ Settings

' Dr. Mustermann

Device settings

Account management

Figure 9. Third step



‘ Account management

Change password

Two-factor authentication

Uploaded data

fi] Delete account

Figure 10. Fourth step

Two-factor authentication

o

Two-factor authentication is currently disabled

Enable 2FA .

Figure 11. Fifth step

1. Open the mRay App and click or tip on thenRay Symbol in the upper left corner.
2. Open the mRay Settings with the gear symbol.

3. Go to Account management

4. Continue with Two-factor authentication

5. Press"Enable 2FA".



Two-factor authentication

o

Your token has been generated

HRZKCIY6DNYVMCTH |l

Validate

Figure 12. Enable Two Factor Authentication
6. Copy thetoken from mRay and paste it in your authenticator app.

In your authenticator app:

¥ use your mRausername .

¥ Set"Time-based" as key type.

¥ Remember or copy thelisplayed digits .

7. Insert the 6 digits from your authenticator app.

Two-factor authentication

A

Two-factor authentication is currently enabled

Disable 2FA

Figure 13. 2FA enabled

You successfully enabled Two Factor Authentication in mRay

16



8.6. Patient portal

The patient portal appears when you scan a QR code or follow a link you received.

Figure 14. Patient portal

The patient portal has the following Ul elements:

¥Theaccess code input field. The access code received must be entered here.

¥ThePIN input field. YouOll receive the PIN seperatly from the access code.

9. General

9.1. Inbox

The (nboX will be opened after logging in. With this you can browse and select the wanted
DICOM files, which are enabled for you through the server. Thus you can see all files on the
mRay server on which you have access rights.

Scrolling through long lists

! Swipe up/down to scroll through lists or use the scrollbar on the right of a
list to navigate quickly through them.

17
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Inbox
241200 L
R —

mRa. E‘ Q * O]
e0°0"0°0 0 "0

Non-DICOM: PDF

- ! ﬁ 7:
2 8 2

John Doe: Angiographie
5. Jan 2015 09:30
Institution: mbits

John Doe
I 00000000 B 25 o ¢

John Doe: Unbekannte Studie
24.0kt 2012 11:32

John Doe _—

00000000 34

John Doe: Gelenke*Schulter
19. Apr 2012 13:38
Institution: mbits

John Doe (w)

00000000 \? z’a
B N

Angelika Musterfrau: Echokardiogr. Transth. i.Ruhe o. KM
9. Mér 2012 18:14
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Angelika
Musterfrau
(w)
25. Mar 1958 r
107690928 94

John Doe: Untere Extremitéten
4.0kt201212:12
Institution: mbits

a N

Figure 15. Inbox

1. By clicking the mRay logo you can open the main menu (sé&in meny.

2. A green dot shows, if you are connected to the server. In case of a red dot you can work with
the local saved files, but of course you canOt receive new files.

3. Switch to the Inboxor return to the beginning of the list if it is the active tab.

4. Switch to the Messagingmenu (only if this function has been activated in your system).

5. Switch to the Search dialog. Here you can search the whole mRay database or query a
PACS (if configured).

6. Switch to Favorites It is possible to mark your favorites with the star symbol (Item 9).
Favorites are working as a kind of bookmark and they will be deleted last by the automatically
storage management of the application (which means your favorites will only be deleted if it
is necessary due to youiSettings to the data retention or due to low space on your device).

7. Switch to the Photo documentation

8. Click here to return to the viewer with the previously opened images.



. Here you are able to quickly and easily sha, mark as favorit or exportE a whole

study. Further actions on the whole study can be performed with ti@&ontext menun.

. Shows information or rather missing information and meta data from a patient.

11.

12.

13.

14.

15.

16.

Shows an overview of the contained series in a study. By clicking a study you will get to the
series selection (seeSeries selectior). The green marker under any thumbnail indicates that
the image data is stored locally and offline available.

The time will appear as soon as the data arrived in the mRay (by sending frol%CS and
searching in the mRay database). mRay can be configured to automatically delete data after
X" hours (default: after 8 hours).

Here enables selecting multiple studies for sharing.

Here you can filter your inbox by text entriplease note: By filtering you donOt start a
PACS query! See item 3Searchfor PACS queries. Please also mind the notes to special
characters in the 'known issues'*

Take a photo: seePhoto documentationsection for further explanations

File-Upload: Upload your owrDICOM data to the server. Only available if the server
supports it.

Hide entries in the inbox

By swiping right within a list container you are able to hide single study or
series. Those wonOt appear in the list anymore. To view hidden datasets you
need to click the button $how hidden datasets ' in the Settings. Hide all

data at once by executing the gesture with three fingers at the same time.

Share multiple studies to multiple contacts

With a long click on a study or by clicking on the ico you can select
multiple studies to be ready for sharing to one or more contacts, a group or
as a weblink. A long click on a contact in th&haring Popuppopup or on a
message inMessagingalso activates multiselection.

19
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Figure 16. Inbox select studies

9.1.1. DICOM Upload

If the upload has been activated on the server side, you can uploBdCOM data to the

server using the "+" button or dragOnOdrop (dragging files into the inbox). When using the
"+" button, a dialog for selecting the upload data will appear beforehand. If several upload
destinations (e.g. departments) are available for you, another dialog will appear. You can use
this dialog to select the upload target and, if required, to enter further details about your
upload. After confirming all details, the files will be uploaded to the server. As soon as the
data has been successfully uploaded and imported on the server side, it will appear in your
inbox for the image display. Furthermore, there is an upload report in each uploaded study.
This summarizes and logs all upload information (uploader, date, number of files, manual
entries, etc.) once again.
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Upload

Who do you want to provide the data for?

Radiology

You agree th ing "Mext™:
Data privacy stateme rms of use

John Doe: Thorax"LE1

Figure 18. Upload report (here: two uploads with one series of a single study each)

9.2. Series selection

By clicking the title of a study inside thénboxyou will get to the series selection%eries).
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Patient
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ID: 1

Series Date: Sep/12/2022 15:06:40
Modality: OT, Color,

Frames: 24

Pixels: 768 x 757 (0.6mm | 0.6mm)
Pool: veoout, 09/12/22 15:07:10

Series: VEOcore_LesionMap .

Series: VEOcore_LesionMap_mosaic
ID: 1
Series Date: Sep/12/2022 15:06:40
Modality: OT, Color,
Pixels: 2048 x 1290 (1.0mm | 1.0mm)
Pool: veoout, 09/12/22 15:07:08

Series: VEOcore_LesionMap_oneslice
ID:1
Series Date: Sep/12/2022 15:06:40
Modality: OT, Color,
Frames: 1
Pixels: 768 x 757 (0.6mm | 0.6mm)
Pool: veoout, 09/12/22 15:07:10

Series: VEOcore_RGB_CBF
ID: 1
Series Date: Sep/12/2022 15:06:40
Modality: OT, Color,
Frames: 24
' 7 Pixels: 384 x 384 (0.6mm | 0.6mm)
24 Pool: veoout, 09/12/22 15:07:04

Series: VEOcore_RGB_CBV
ID:1
% 2 Series Date: Sep/12/2022 15:06:40
[ <8 A, Modality: OT, Color,
% 3 Frames: 24
ewr
24

Pixels: 384 x 384 (0.6mm | 0.6mm)
Pool: veoout, 09/12/22 15:07:04

Series: VEOcore_RGB_Tmax
ID: 1
Series Date: Sep/12/2022 15:06:40
Modality: OT, Color,
Frames: 24
Pixels: 384 x 384 (0.6mm | 0.6mm)
Pool: veoout, 09/12/22 15:07:03

Series: VEOcore_Tmax
ID:1
Series Date: Sep/12/2022 15:06:40
Modality: OT
Frames: 24
Pixels: 384 x 384 (0.6mm | 0.6mm)

Figure 19. Series

1. Back: return to the inbox.

2. Datasets: Enumeration of all recorded images of the study of a patient.

By clicking a series it will be downloaded (if itOs not already downloaded) and opened for
viewing.

Here you are able to sharde, mark as favoritqig or export g an individual series.
Further actions on a single series can be performed with thH@ontext menun.

9.2.1. Context menu

From thelnbox as well as from theSeries selectionitOs possible to execute more actions
through the context menu.
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Figure 20. Series
1. Offline available: You can download the image data in mRay to have it available even if you
are offline.
2. Associated examinations:  Find associated studys to this patient.

3. DICOM-Tags: In case the current user has it enabled, itOs possible to view the DICOM tags
of the series.

4, Delete dataset: In case the current user uploaded the dataset himself, he/she can delete
them here again (from the server & client).

9.2.2. Series details

More details about a series can be foun the series selection list.
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