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Imprint

Information in this document is subject to change without notice. No part of this document may
be reproduced or transmitted without the express written permission of Multi Channel Systems
MCS GmbH.

While every precaution has been taken in the preparation of this document, the publisher and
the author assume no responsibility for errors or omissions, or for damages resulting from the
use of information contained in this document or from the use of programs and source code
that may accompany it.

In no event shall the publisher and the author be liable for any loss of profit or any other commercial
damage caused or alleged to have been caused directly or indirectly by this document.

© 2026 Multi Channel Systems MCS GmbH. All rights reserved.

Printed: 23. 02. 2026

Multi Channel Systems MCS GmbH

Aspenhaustralle 21
72770 Reutlingen

Germany

Phone +49-7121-909 25-0
Fax +49-7121-909 25 -11

sales@multichannelsystems.com
www.multichannelsystems.com

Microsoft and Windows are registered trademarks of Microsoft Corporation. Products that are referred
to in this document may be either trademarks and/or registered trademarks of their respective holders
and should be notes as such. The publisher and the author make no claim to these trademarks.
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General Information

Important Safety Advice

Warning: Make sure to read the following advice prior to installation or use of the device and the software.
If you do not fulfill all requirements stated below, this may lead to malfunctions or breakage of connected
hardware, or even fatal injuries.

Warning: Always obey the rules of local regulations and laws. Only qualified personnel should be allowed to perform
laboratory work. Work according to good laboratory practice to obtain the best results and to minimize risks.

Warning: The device and the software are not intended for medical use and must not be used on humans.
MCS assumes no responsibility in any case of contravention.

> >

The product has been built to the state of the art and in accordance with recognized safety engineering rules.
The device may only

- be used for its intended purpose.
- be used when in perfect condition.

Improper use could lead to serious, even fatal injuries to the user or third parties and damage to the device
itself or other material damage.

Malfunctions which could impair safety should be rectified immediately.
Grounding
This product is grounded through the grounding conductor on the power cord. To avoid electric shock,

the grounding conductor must be connected to earth.

Orient the Equipment Properly

Do not orient the equipment so that it is difficult to manage the disconnection device.
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High Voltage

Electrical cords must be properly laid and installed. The length and quality of the cords must be in
accordance with local provisions.

Only qualified technicians may work on the electrical system. It is essential that the accident prevention
regulations and those of the employers' liability associations are observed.

Each time before starting up, make sure that the power supply agrees with the specifications of the product.
Check the power cord for damage each time the site is changed. Damaged power cords should be replaced
immediately and may never be reused. Check the leads for damage.

Damaged leads should be replaced immediately and may never be reused. Do not try to insert anything
sharp or metallic into the vents or the case. Liquids may cause short circuits or other damage. Always

keep the device and the power cords dry. Do not handle it with wet hands.

Requirements for the Installation

Make sure that the device is not exposed to direct sunlight. Do not place anything on top of the device,

and do not place it on top of another heat producing device, so that the air can circulate freely.

Explanation of the Symbols used

A
. . --a- .
Caution / Warning DC, direct current
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Guarantee and Liability

The general conditions of sale and delivery of Multi Channel Systems MCS GmbH always apply.
They can be found online at:

https://www.multichannelsystems.com/sites/multichannelsystems.com/files/documents/Terms%20and%20
Conditions.pdf

Multi Channel Systems MCS GmbH makes no guarantee as to the accuracy of any and all tests and data
generated by the use of the device or the software. It is up to the user to use good laboratory practice
to establish the validity of his / her findings.

Guarantee and liability claim in the event of injury or material damage are excluded when they are
the result of one of the following:

+  Improper use of the device.

« Improper installation, commissioning, operation, or maintenance of the device.

«  Operating the device when the safety and protective devices are defective and/or inoperable.

+  Non-observance of the instructions in the manual with regard to transport, storage, installation,
commissioning, operation or maintenance of the device.

»  Unauthorized structural alterations to the device.

+  Unauthorized modifications to the system settings.

+ Inadequate monitoring of device components subject to wear.

+  Improperly executed and unauthorized repairs.

+  Unauthorized opening of the device or its components.

«  Catastrophic events due to the effect of foreign bodies or acts of God.

Operator's Obligations

The operator is obliged to allow only persons to work on the device, who

« are familiar with the safety at work and accident prevention regulations and have been instructed
how to use the device;

+ are professionally qualified or have specialist knowledge and training and have received instruction
in the use of the device;

+  have read and understood the chapter on safety and the warning instructions in this manual
and confirmed this with their signature.

It must be monitored at regular intervals that the operating personnel are working safely. Personnel
still undergoing training may only work on the device under the supervision of an experienced person.
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Terms of Use for Incub8-System

You are free to use the software for its intended purpose. You agree that you will not decompile,
reverse engineer, or otherwise attempt to discover the source code of the software.

Limitation of Liability

Multi Channel Systems MCS GmbH makes no guarantee as to the accuracy of any and all tests and data
generated by use of the software. It is up to the user to use good laboratory practice to establish the validity
of his findings.

To the maximum extent permitted by applicable law, in no event shall Multi Channel Systems MCS GmbH
or its suppliers be liable for any special, incidental, indirect, or consequential damages whatsoever
(including, without limitation, injuries, damages for data loss, loss of business profits, business interruption,
loss of business information, or any other pecuniary loss) arising out of the use of or inability to use

the program or the provision of or failure to provide Support Services, even if Multi Channel Systems
MCS GmbH has been advised of the possibility of such damages.

FCC Rules

Note: This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to part 15 of the FCC Rules.

Warranty

In case of warranty, please contact the support team of Multi Channel Systems MCS GmbH. Please report
all bugs, feature requests or other issues to:

https://support.multichannelsystems.com/hc/en-us/articles/4413175249555-Warranty-Policy
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Welcome to the Incub8-System

The Incub8-System is a member of the Multi Channel Systems MCS GmbH MEA product family. Featuring
24- and 96-well plate format, it is the perfect tool for medium and high throughput electrophysiology.

The Incub8-System includes high-quality, low-noise amplifiers, and freely programmable stimulators.
The data is sampled at up to 50 kHz per channel (simultaneously on all channels). Thus, the accuracy
of your data is guaranteed, recording and analyzing the complex electrical activities.

The Incub8-System consists of four components:

+  The system consists of a signal collector unit SCU-in vitro for up to four Incub8 headstages. The SCU also
contains a connector for up-te-feureutputs for optical LED stimulation (coming soon). The signal
collector is connected via iX cable to the interface board IFB-C multiboot.

+  The interface board IFB-C contains the USB interface to the data acquisition computer and to the Incub8
headstage. In addition it contains analog and digitalin- and outputs for synchronization with other
instruments.

«  The Incub8 headstage includes 288 channel amplifiers, analog/digital conversion, integrated heating,
integrated stimulator and voltage stimulation (selectable via software). Any electrode can be used as
stimulation electrode. The sampling rate is up to 50 kHz per channel on all electrodes simultaneously.

«  Three types of well plates are available: 24-well plates with 12 electrodes each and 96-well plates with
12 or 3 electrodes in each well. Additionally, there is at least one reference electrode integrated in each
well. The well plates are made from opaque epoxy substrates with gold electrodes or from PET substrate
with gold electrodes. In addition there are 24well glass MW-plates.

+  For data acquisition and detailed analysis two software versions are available, Incub8-Screen and
Incub8-Analyzer. Depending on your application, please run the software in "Cardio" or "Neuro" mode.
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Setting Up and Connecting the Incub8

Hardware

The Incub8-System consists of three devices, the interface board IFB-C, signal collector unit SCU, and the
Incub8 headstage. The fourth component is the multiwell plate-

Interface Board IFB-C Multiboot

0006 6066

The multiboot interface board IFB-C facilitates operation of all MCS in vitro and in vivo headstages. This suite
includes: Incub8 headstage, Multiwell-MEA-HS, MEA2100-HS, CMOS-MEA-HS, MEA2100-Beta-Screen-HS,
W2100-HS and ME2100-HS. The modular solution suite design makes it easy to modify your lab equipment
generally with modest hardware upgrade investments.

Front Panel

SYNC ANALOG IN ANALOGIN  CONNECT DIGITAL OUT DIGITAL IN GND
IFB-C ouT N multichannel %O

[ OO <« OOOO 0000 O™

From left to the right:

Sync OUT / IN

Two or more interface boards IFB-C can be daisy-chained by use of the Sync Out / Sync In connectors.

All daisy-chained interface boards run on the same clock — to allow perfectly synchronized recordings

in large settings.

Analog Channels

Up to eight Analog In channels are available via 10-pin connector. Please read chapter “10-Pin Connector
for Analog IN” in the Appendix for more information about the pin layout. The additional analog inputs
are intended for recording additional information from external devices, for example, for recording patch
clamp in parallel to the MEA recording.

Analog Channels 1 and 2

Two of these analog channels (Analog In 1 and 2) are separately available via Lemo connectors.

Two Status LEDs

The status LEDs indicate the link status of headstage HS 1 and / or HS 2. They light up when one or both
headstages are connected to the IFB-C interface board via iX-industrial cable.
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Digital IN / OUT

Four Digital IN and four Digital OUT bits are accessible via Lemo connector (DIG IN bit O to bit 3 and DIG OUT
bit 0 to bit 3). The Digital OUT delivers TTL pulses with 3.3 V or 5 V. The voltage can be switched with the
software IFB-Control, please read chapter “IFB-Control” in the Appendix.

[= ire-cantrol - Version 2.1.6 - X
MCS MutiBoot Devices
Multiwel-incub (81302:8) Ent
Headstage 1. none Refresh Digral-10-Vohage
05

Headstage 2. SCU fin vitro) -
v
Avalable mutiboat images
MEAZ100
MEAZ100-32
MEAZ100-Lte
MEAZ100-Mini
MEA2100-256
2 Mubiwel-MEA
© Mutiwel-incub8
MEAZ100 Beta-Screen
MEZ100
GE2100
w2100
CMOS-MEAS000

If access to more bits the DIG IN / OUT channel is required, it is necessary to connect a Digital IN / OUT
extension Di/o board with a 68-pin standard cable. This Di/o board is available as an optional accessory.

Ground

If an additional ground connection is needed, you can connect this plug with an external ground using
a standard common jack (4 mm).

Rear Panel

ON/OFF POWER  GND DIGITAL INOUT AUX AUDIO DSPITAG 2 HSSCU_1 USBC  UsBC
2avoC B "

oo ocool_ MU ==

From left to right:
Toggle Switch On / Off

Toggle switch for turning the device on and off. The Incub8-System is switched to status "ON" when the
toggle switch is switched to the left. The device is switched "OFF" when the toggle switch is switched to
the right. If the Incub8-System is "ON", and the device is connected to the power line, the “Power LED”
on the front panel of the interface board should light up. If not, please check the power source and cabling.

Power 24 VDC

Connect the power supply unit here. This power supply powers both, the headstage and the interface board
IFB-C of the Incub8-System. The device needs 24 Vand 2.5A /60 W.

Ground

If an additional ground connection is needed, you can connect this plug with an external ground using
a standard common jack (4 mm).
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Digital IN / OUT

A Digital IN / OUT for 16 digital in- and output bits is available via Honda-PCS-XE68LFD connector.
Please read chapter “Digital IN / OUT Connector” in the Appendix for more information about the pin
layout of the connector. The Digital IN / OUT connection accepts or generates standard TTL signals.
The Digital OUT delivers TTL pulses with 3.3 V or 5 V. The voltage can be switched between these two
levels with the software IFB-Control, please read chapter “IFB-Control” in the Appendix.

TTL stands for Transistor-Transistor Logic. A TTL pulse is defined as a digital signal for communication
between two devices. A voltage between 0V and 0.8 V is considered as a logical state of 0 (LOW),
and a voltage between 2V and 3.3V or 5V means 1 (HIGH).

The Digital OUT allows generating a digital signal with up to 16 bits and read it out, for example, by using
a Digital IN / OUT extension Di/o board. You can utilize this digital signal to control and synchronize other
devices with the Incub8-System.

Bit O to 3 of the Digital OUT are separated and available as Lemo connector DIG OUT 0 to 3 on the front
panel of the interface board. So, the Di/o extension is only necessary if more than four trigger inputs or
outputs are needed.

Digital IN is most often used to trigger recordings with a TTL signal. The 16 bit digital input channels is a stream
of 16 bit values. The state of each bit (0 to 15) can be controlled separately. Standard TTL signals are accepted
as input signals on digital inputs.

ii Digital IN can be used to record additional information from external devices as a 16 bit encoded number.

Warning: A voltage that is higher than +3.3 Volts or +5 Volts or lower than 0 Volts, that is, a negative voltage,
applied to the digital input would destroy the electronics. Make sure that you apply only TTL pulses (0 to 3.3V
or 5V) to the digital inputs.

Signal Collector Unit SCU-in vitro

The second element of the Incub8-System is the signal collector unit SCU-in vitro for up to four Incub8
headstages.

The SCU-in vitro also contains a connector to control an optical stimulation device (coming soon). Please
check the MCS website once in a while. The control functions will be integrated into the Incub8-Screen
software.

The signal collector unit and the interface board are connected via an iX cable, type B.

Connect the Incub8 headstage via the lemo cable to the signal collector unit SCU-in vitro. Up to four Incub8
headstages can be connected to one SCU-in vitro.

Up to two SCU-in vitro devices can be connected to one IFB-C multiboot interface board.

Important: It is not possible to connect a SCU-in vivo, designed for “in vivo” applications with an Incub8-headstage.
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Incub8 Headstage

Connect up to eight Incub8 headstages via two signal collector units SCU-in vitro to one interface board
IFB-C and one data acquisition computer.

Incub8

SN: 00032

The front of the Incub8 headstage is equipped with its serial number on the right side and its explicit
code on the left side . This way the headstage is characterized and cannot be mixed-up when using
several headstages at once.

Slide the multiwell plate into the designated area of the Incub8 headstage. The well labelled “A1” needs to
be insertded facing the upper right side . Move the mulitwell plate in correct orientation exactly up to the
limit stop: “Fully inserted when line is visible”.

Close the device with the hinge joint. Be careful not to clamp your fingers!
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Plate identification failed!

0 The plate type could not be identified!

Plaase make sure that the plate has been insert
that the contacts belween the plate and the devi

If the well plate is not sufficient inserted, the following error message appears: “Plate identification failed”.

Connect the Incub8 headstage via the iX cable to the Signal Collector Unit and to the interface board IFB-C to
input HS/SCU 1, when using only one to four Incub8 headstages. Ground the Incub8 headstage, if necessary.
Please use the provided cable for grounding either the Incub8 headstage, the SCU or the interface board to
an external ground.

Incub8-VariPlate Base

Add the four provided adapter cover inside the rim of the headstage (see pictures below) when using an
Incub8-VariPlate Base (picture above). The Incub8-VariPlate Base enables the use of standard multiwell

plates for your experiments without ID fit. Please read also the Incub8-VarioPlate Base datasheet in the
appendix.

24-well and 96-well standard plates are available. Make sure to insert the plates in a correct orientation into
the Incub8-VariPlate Base (please use the guide bolts on the VariPlate for the correct orientation of the
multiwell plate).

Important: Multiwell plates are not symmetrical!

(All types of multiwell plates have two holes on each of the short sides on the bottom, one pair wider apart,
one pair closer together. They fit on corresponding bolts on the Incub8-VariPlate Base) Only if the well plate
sits on those guide bolts and cannot be moved laterally, the hint joint of the Incub8 headstage closes

properly.
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Standard Multiwell Plates for Use with Incub8-VariPlate Base
Standard 96 Well Plates on Epoxy Base

96 well plate with 3 electrodes and 1 circular reference electrode in each well on Epoxy base:
96W700/100F-288.

96 well plates on Epoxy base are available with 3 gold electrodes per well. The electrode diameter is 100 um,
the distance between the electrodes 700 um. They are perfect for neuronal cultures and the glass substrate
facilitates visual check of cells under the microscope.

Standard 24 Well Plates on Epoxy Base

24 well plate with 12 electrodes and 4 reference electrodes in each well on epoxy base:
24W300/30F-288.

PEDOT coated gold electrodes on Epoxy base are available in 24 wells with 12 electrodes per well.
The electrode diameter is 30 um, the distance between the electrodes 300 um. They are perfect
for neuronal cultures and the glass substrate facilitates visual check of cells under the microscope.
The PEDOT coated gold electrodes are ideally suited for recordings and stimulation. Every single
electrode can be selected for stimulation.

Standard 24 Well Plate on Glass Base

24 well plate with 12 electrodes and 4 reference electrodes in each well on glass base:
24W300/30G-288.
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Please read also the respective data sheets for multiwell plates.

Incub8 Signal Generator

The Incub8 Signal Generator is a convenient tool adapted to the Incub8 device. Use the Incub8-SG instead

of setting up an experiment with biological sample for training, controlling, and troubleshooting purposes.
This reduces the number of experiments and saves consumables. Please see also the data sheet "Incub8-SG"
in the appendix.

Incub8-Testplate

MG NS S

Use the Incub8-Testplate for testing the functionality of your Incub8-System. All 288 recording electrodes
are internally connected to a resistor-capacitor pair. So, it can be used for testing the noise level of the
electrodes of an Incub8-System for all 288 recording electrodes simultaneously.

The provided testplate simulates a multiwell plate with a resistor of 220 kQ and a 1 nF capacitor between
ground and electrode for each of the 288 electrodes. The impedance between signal source and contact

pads averages 120 kQ at 1 kHz.

Please read also the data sheet "Incub8-Testplate" in the appendix.
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Incub8 AccuTemp Stabilizer

The Incub8 AccuTemp Stabilizer should be used in temperature sensitive experiments to make sure each
of the wells of a 24-plate or 96-plate hold the same temperature. The Incub8 AccuTemp Stabilizer does not
work actively but spreads the heat passively to all wells.

Please mount the Incub8 headstage exactly on the Incub8 AccuTemp Stabilizer, that the heightened area
in the middle contacts the bottom of the inserted multiwell plate . This connection effects/leads? to a
uniform temperature distribution to each well. Otherwise, it might be that the wells next to the rim(edge)
of the headstage are heated more by the electronic elements included in the Incub8 headstage.

When using the Incub8-VariPlate Base, the small aluminum block in the center of the Incub8 AccuTemp
Stabilizer has to be replaced with the thicker aluminum block that is part of the Incub8-VariPlate Base
package (included). You have to remove and reattach the 4 screws with the screwdriver provided in the
package.

If you use the Incub8-VariPlate Base together with the Incub8 AccuTemp Stabilizer, please do so in the
following order:
+  take the Incub8 headstage down from the Incub8 AccuTemp Stabilizer
+ slide the Incub8-VariPlate Base, loaded with your prepared plate, into the Incub8 headstage
+  replace the Incub8 headstage onto the Incub8 AccuTemp Stabilizer

Follow the same routing when removing your plate from the Incub8 headstage.

of the Incub8 headstage electronics, the temperature of the Incub8 headstage(s) and the temperature of the
incubator will rise over time. At MCS we’ve done tests with a Memmert ICO150 incubator and set the
temperature 4°C less in order to maintain the adjusted temperature of 37°C inside the plate wells.

i‘i Important: Please use a separate incubator if you don’t use the wake-up mode (page 53). Due to the nature

Please perform pre-tests with the Incub8 headstage(s) in your laboratory incubator in order to find the
needed temperature for your experimental setup. Be aware that well volume and air impermeability of the
incubator can also influence the temperature settings.

Incub8 -System multichannelsystems.com February 2026



Software

Installing the Software

System Requirements

Software: The following Microsoft Windows ® operating systems is required: 64 Bit Windows 11 or higher
(English and German versions supported). Other language versions may lead to software errors.

Important: The Incub8-Screen and the Incub8-Analyzer software need both Windows 10(Windows 11) and higher
(64 Bit) for data acquisition.

Important: Make sure to have a valid license for the Incub8-Screen and for the Incub8-Analyzer software!
Hardware: Incub8-System and data acquisition computer.

ii Important: It is strongly recommended to use a computer preconfigured from MCS for data acquisition!

Due to the amount of recorded data, a computer with low performance may lead to unpredictable
problems; therefore, Multi Channel Systems recommends an up-to-date computer with SSD hard drive.
Please contact MCS or your local retailer for more information on the recommended computer hardware
specification. Be aware that Multi Channel Systems can not guarantee that everything will work properly
if you configure your own computer.

Please note that there are sometimes hardware incompatibilities of the data acquisition system and
computer components; or that an inappropriate computer power supply may lead to artefact signals.

It is not recommended to run any applications in the background when using the Incub8-Screen software.
Please remove all applications from the Autostart folder.

installed with Incub8-Screen and Incub8-Analyzer software. The installation may be invalid if the data acquisition does

ii Important: You need to have installed the latest data acquisition driver to operate the device, which is automatically
not respond. Please contact Multi Channel Systems MCS GmbH or your local retailer in this case.

Important: Please make sure that you have full control over your computer as an administrator. Otherwise, it is possible
that the installed software does not work properly.

Recommended Operating System Settings

The following automatic services of the Windows operating system interfere with the data storage on the
hard drive (konsistent siehe oben und unten)and can lead to severe performance limits in Incub8-Screen.
These routines were designed for use on office computers but are not very useful for a data acquisition
computer.

«  Turn off "Screen Saver".

+  Turn off "Windows Indexing Service". Only important for data hard drive.

+  Manual management of automatic Windows Update.

+  Power Options: Power scheme: Never turn off monitor, hard drive and system standby.

+ Itis not recommended to run any applications in the background when using Incub8-Screen software.
+  Remove all applications from the "Autostart" folder.

«  Be careful when using a virus scanner.
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Start Incub8-Screen.exe file. The installation manager will guide your through the installation.

IncubB-Screen 2.0.106.0 Setup = X " Incub8-Screen Setup - X
annel %
multichannel® Incub8-Screen 2.0.106.0 wwitichnd
systems systems  welcome to the Incub8-Screen Setup
Welcome Wizard

Setup will instal incub-Screen 20.106.0 on
to continue, options to set the install director

computer, Click install
Close to exit.

The Setup Wizard vl nstal Incub8-Screen on your
computer. Cick Next to continue or Cancel to ext the Sehp
waard.

Incub8 Screen
Setup

Incub8
Screen

Setup

Version 201060

% install Close Next Cancel

™ Incub®-Screen Setup - ™ Incub8-Screen Setup - x "8 Incub8-Screen Setup

%
. to install Incub8-Screen bs:
Cack Next to install to the default Folder or cick Change 1o choose anothes. Ready o Installing Incub8-Screen

Install Incub@-Screen to:

Cick Install to begn the nstalisbon. Click Badk to review or change any of your Please wait whie the Setup Wizard installs Incub8 Screen
nstalabon settngs. Chck Cancel to exit the wizard.
fesroge G | stats: Removing appications Application: [1], Command ine: [2]
Change
Bacdk [ et Cancel Back [ Instal Cancel Cancel
M Incubs-Screen Setup = X [} IncubB-Screen 201060 Setup = x

multichannel % multichannel®  Incub8-Screen 2.0.106.0
systems  completed the IncubB-Screen Setup “ "s)"s’-l:(ms

Wizard Installation Successfully Completed

Click the Finish button to exit the Setup Wizard.

Incub8 Screen

Incub8
Setup

Screen
Setup

Clese

License Registration

You do not need a license for the Incub8-Screen software, if you like to test the software for getting an idea
of how it works and what is possible. But soon as you start the data acquisition, the following dialog will

appear. Please type the key into the window "Enter the software license key" and confirm the key with
the button "Register".

[ ticerse Regiration

Please select an option lo activate the product

| am affline and would ke to do manual registration

O | activate oniine (Recommended)

Enter the softwara licanse key

Need assistance? Plaase contact support Cancal

The Incub8 software license is bound to the data acquisition computer. The license key will be saved on the
computer.
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Software for the Incub8-System
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Before You Start

Before starting the Incub8-Screen software for the Incub8-System for the first time, please prepare

the scanner.

Preparing the Scanner

Please connect the bluetooth adapter for the scanner to an USB port and open the “Settings”
of the computer, “Bluetooth & other devices”. Activate “Bluetooth” and close the window again.

B Buctooth & other devices

& Printers & scannars
0 wouwe
LR

CHERRY Corded Device
=]

o Pon 8 Wincons ek (1) Rt mnlan

@ AvtoPay

N use Audio
[ e
[ e

Other devices

§ Govenc o Raco

fon il

() Viswetdnas

A Blustooth o other device
1

Now discoverable s "MCS-SW-2408°

Mouse, keyboard & pen

Bluetooth & other devices

Activate the scanner by pushing the button on the right side of the device forward and press the upper
button. The LED of the scanner starts to blink green

Please read chapter “Troubleshooting” if it is necessary to replace the scanner device. A new scanner
has to be prepared in a special way for use with the Incub8-System.
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Starting the Incub8-Screen Software

3 incubs-Screen Startup X

4

Incub8 Experiment

ED Exprinent Seecton x

Select or customize an Experiment to continue

@

o

Soptodion

Canioc Cele

Time-dependent Effects

Cel Type Somenng

S Racosdng

Analyze Recordings

Open the Incub8-Screen software. The dialog “Incub8-Screen Startup” appears. Click “Incub8 Experiment”.

In the next dialog “Experiment Selection” you have to choose the “Application” and the “Experiment”.
The Incub8 device is specially designed for “Time-dependent Effects” and long-term experiments.

Select the Scanner ID

Switch the scanner on. Activate the scanner by pushing the button on the right side of the device forward
and press the upper button. A green LED is blinking.

Open the “Settings” tab and select “Code Scanner”.

Settings | Help

Lab Book

Groups
Experimental Flow
Analyzer

Data Acquisition

Recorder

—'ﬁlQﬁgﬁiﬁ

Code Scanner

Select the scanner device in the drop down menu of the dialog “Select Scanner”.

%/ Select Scanner

Scanner wh MaC | Goiect 2 mac addwes

Sean Testeode

Incub8 -System

% Select COM-Port

Refresh

Scannerwith Mac [pppo0oneaan o
Address:

Scan Testoode

- O
[=1yT =]
s

Scan this code to
test f portis comect

X

% Select COM-Port

Refresh

‘Scannerwith Mac [ap=pooom o
Address:

AB:38:00:23,E4:4A

Scan Testeode

[l o]
i

‘Scan this code to
test f port is comect
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Point with the scanner to the code in the dialog to connect scanner and computer “Connecting”. After
connecting, the code will be scanned “Scanning”. If this process is successful, the scanner ID is saved.

) Select COM-Port - [u} x

Scanner with Mac
hddress, |AB:3B:0023:E4:4A

[=;
Scan this code to

Refresh testf pott is comect

7 Select COM-Port - o
Of 10

Scannerwith Mac o
e | AB:3B:0023E44A

‘Sean this code to

Refresh test f port is comect

x

Scamner with Mac 53500236448 ©
Address

Refresh

' Select COM-Port -

Select the Plate ID

Open the “Lab Book”. Click “Scan the Headstage/Plate” in “Plate ID is required”. Point with the scanner
directly to the Plate ID in front of the multiwell plate: “Scan Headstage Plate”. The ID of the well plate is

scanned: “Scanning Plate”.

When the plate ID is scanned, the scanner and computer are connecting: “Connecting”.

Important: It is possible to work with more than one instance of “Incub8-Screen” in parallel on one computer. That is, why the
announcement “Connected” will immediately change to “Disconnected” again, because the scanner is now available to process

the next instance of Incub8-Screen.

EE Lab Book X

Study  General Notes

Study
Study ID

Study Name:
Flate ID
Headstage ID: 00020
Plate ID
PlatelD s required
Scan Headstage/Plate
Disable Scanner: ()
Experiment
Experiment ID:
Cell Line ID:
Cell Line Name:
Cel Culture Age:

Dilution Medium

o

52 Lab Book x

Study  General Nates

Study
S —

Plate ID
Headstage ID:

—

Scanning Plate..

Disable Scanner: []

Plate ID
PlatelD is required:

Experiment

BoenmentD: [ |

Celtmern: [ ]
L 1
L 1
L 1

Cell Line Name:
Cell Cuture Age:

Diltion Medium:

oK Caneel

EF Lab Book
Study  General Motes

Study

Plate ID
Headstage ID:

Plate|D is required:

Disable Scanner: [

Plate ID:

Experiment

BoeimentD: [ |

Celtmern: [ ]
L 1
L 1
L 1

Cell Line Name:
Cell Cuture Age:

Diltion Medium:

oK

Cancel

After finishing the scanning process, the “Plate ID” is completed. The “Headstage ID” and the “Plate ID”
are displayed and you see additionally two green check marks beside.

Study  General Motes
Study
Study ID

|

Study Name

Plate ID

Plate ID: [033-1280008 A

;
Disable Scanner: (]
Evperiment

PlatelD is required,

Experimert ID:
Cell Line ID
Cell Line Name:
Cell Culture Age

Dilution Medium:

AT

Cancel

EE Lab Book X

5E Lab Book
Study  General MNotes
Study
Y —
Plate 1D
Plate ID: |037-1280019

Plate|D is required
Disable Scanner: []
Experiment

Experiment ID |:|

celtmern: [ ]
.
.
1

Cell Line Name:
Cell Cuture Age

Dilution Medium

oK Cancel
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Incub8-Screen Software

The software Incub8-Screen is developed for cardio and neuro applications and facilitates data acquisition
“Incub8-Screen” and analysis “Incub8-Analyzer”. The Incub8-Screen is used for online monitoring and
recording. It controls the Incub8 headstage and SCU together with the IFB-C, as well as the MW24/96-Opto-
Stim device, if connected.

To start the software, please click the icon or select it from the program menu.

i

If a firmware update is available and the Incub8-System is switched on, the firmware will be updated
automatically.

The Incub8-Screen Startup

E incub-Sceen sarup x| [ Device and Experiment setecin x

Selected headstage needs a firmware update! Press OK to continue with update!

Incub8 Experiment Substance Screening

7] T T A
= goems
s

MEA Xpress Experiment T Swmsanr Bucce

’ P e Aeess
x| & v
e [} oo Seuke e

Q sotn: POF Pagen
n P OF Rep v

Analyze Recordings

Cusosise Expairart

Roout Hep o Fisecan o

The "Incub8-Screen Startup" dialog for the selection of the operation mode of the Incub8-Screen software:

+  "Incub8 Experiment": Record data from the Incub8 headstage.
+  "MW-Opto-Stim Standalone": Control a MW24/96-Opto-Stim device without a connected Incub8
headstage.

«  "Analyze Recordings": Analyze previous Incub8-Screen recordings either with the Incub8-Screen
Replayer function or the Incub8-Analyzer software.

The advantage of this initial selection is the automatic adaptation of the software modules to your
special experimental schedule. Parts of the software which are not needed will not be available, so the
software is slenderly built and more intuitive. Nevertheless, there is the possibility to change the initial
settings later on. Click "Help" to view this manual.

Click the “About” button to display the version number of the software. Click “Help” for online help.

[E About X
Incub8-Screen

201060
Mui Channel Systems MCS GmbH
Copyright ® MCS 20152025

Mubiwel MEA Device

SN 813028
DSPboat: 103
DSP code: N/A
us8 146
FPGAIF. 228
scut NA
scuz 080
HS21 040
Bootsrap: 131
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Experiment Selection
Application

Cardio or Neuro Mode

Select or customize an Experiment to continue

@ N

s Cels Nesonal Cele-

Determine the “Application”: “Cardiac Cells” or “Neuronal Cells”. Depending on this selection, the user
interface and the analysis functions are optimized for experiments with either cardiac or neuronal cells.

After selecting "Incub8 Experiment”, the first dialog "Experiment Selection" allows you to specify whether
you want to run the software in "Cardio" or "Neuro" mode and the selection of which experimental
workflow you want to work with. These choices are stored on your PC and will be used the next time you
start the Incub8-Screen software. See section "Redesign of an Experiment" on how to change your selection
from the main window of Incub8-Screen.

Experiments

The next step is to specify the type of experiment you are planning to run and to select the necessary
software modules for it.

Select or customize an Experiment to continue

ve

Substance Screening

A I
Sivtarcn Sy || ‘ot To Soverns gt
sl
- :“ A~ ¥
Seghe Recordng D -

There are five different predefined experiments available: "Substance Screening", "Cell Type Screening",
"Time-dependent Effects", "Custom" and "Simple Recording".

The first three options are intended to cover the typical use cases for the Incub8 software: Creating
dose-response curves for test substances, measuring the activity of different cell types, and running
long-term experiments to track activity changes over time, respectively. If none of these fit your needs,
you may select the "Custom" experiment type.

The "Simple Recording" experiment type is most appropriate if you are planning to just record a single
segment of data without stimulation. The selected experiment type has two effects on the software:
First of all, some aspects of the user interface depend on the experiment type.

For example, in a "Substance Screening" experiment, you can group multiple wells together and assign them
to the same "Compound". In "Cell Type Screening" mode, these well groups are termed "Cell Type" instead.
These changes are mostly cosmetic, but they are intended to make working with the software more intuitive.
Secondly, each experiment type comes with a default selection of software modules which impact the
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functionality of the software. The selected software modules can be fully customized for each experiment
type, with the exception of the "Simple Recording" type, where only the most basic function is selected for
each running software module.

Please see below for a description of each software module.

Time degercert
ety

Select the experiment type on the left hand side. The default software modules for the selected experiment
type are listed on the right, below a short description of the experiment type. You may customize the
software modules by pressing the "Customize..." button to open the "Customize Experiment Settings" dialog.
If you are satisfied with your selection, press the "Start" button to open the main display of Incub8-Screen.

Simple Recording

Expenments
Simple Recording
Record a sngle segment of data
Thes mode disables several advanced features of the
software (e g stmuiation cortrol and support
recarding phases) t simpifies some interactions n the
Substance Screening Cel Type Screening r«mm software, making & beat suted for a quick recordng of a
- data segment.

Custom Smple Recordng

Stat

“Simple Recording” experiments are predefined to “Record a single segment of data”.

Click “Start” button to open the main display of the Incub8-Screen software. Click “Customize” button
to adapt your experiment with the “Customize Experiment Setting” dialog.

Click “Save” button to store your settings. The software will start in the defined mode until you change

your settings. For changing, please click the “Application” menu, option “Define Experiment” to start up
the “Experiment Selection” dialog again.

Customize Experiment Settings

perment Sectings

Compound Testing

Reporting Procedure
This

1.5

There are five software modules in Incub8-Screen for which you can customize their functionality from this
dialog.
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Stimulation:
This defines if and what kind of stimulation is used during the experiment

None: Neither electrical nor LED stimulation is used.
Electrical: Voltage controlled electrical stimulation can be used.

LED: __
Both: Voltage controlled electrical stimulation and LED stimulation can be used. This requires a connected
MW?24-opto-stim (for 24-well plates) or MW96-opto-stim (for 96-well plates) device.

Dosing Protocol:
The dosing protocol defines how the doses in the dilution series are applied to wells.

None: Choosing “None” means that no liquid handling will be done. Neither the Pipet nor the Wash-In
phases will be available in the software.

Cumulative: Choosing the cumulative dosing protocol means that each well will receive the full dilution
series, starting with the lowest concentration in the first pipet phase and increasing the concentration
in each successive pipet step.

Non-Cumulative: Choosing the non-cumulative dosing protocol means that only a single dose will be applied
to each well.

Pipetting:
This defines manual pipetting.

Manual: Liquid handling has to be performed manually. Between recording phases, a dialog window will
display which concentrations are needed in which wells. The experiment will continue after a manual
confirmation that pipetting is finished.

Recording:
This defines whether all recording phases are collected in a single file or split into multiple files.

Single File: The data for all recording phases will be stored in the same file. This makes file handling easier,
because there is only a single file, but for long recordings especially the *.mwd files with raw data can get
very large.

Multiple Files: The data from each recording phase is stored in its own file. This makes it possible to have
smaller individual files and also to analyze only a subset of the recording phases in the Incub8-Analyzer.
Reporting:

This defines whether a pdf report is created at the end of the experiment.

None: No report is created.

PDF Report: At the end of the experiment, a customizable pdf report is created that contains a summary
of the experiment setup, dose-response curves, and result tables for each well.

Incub8 -System multichannelsystems.com February 2026



Substance Screening

Expenments

Substance Screening
Test dosedependent effects for ane or more compounds.

@ L Spement: Substance Screening

Substance Screening | | Cell Type Screening L i [
"
: 1 I Dosing Protocol. Non-Cumulative
i .
= Aq Pipeting: Manual
= T
Custom Simpie Recorng

[ Recoring: Snge fie

Repaorting: No Report

Customize Stat

“Substance Screening” experiments are predefined to “Test dose-dependent effects for one or more
compounds”.

Click “Start” button to open the main display of the Incub8-Screen software.

Click “Customize” button to adapt your experiment with the “Customize Experiment Setting” dialog.
Click “Save” button to store your settings. The software will start in the defined mode until you change
your settings. For changing, please click the “Application” menu, option “Define Experiment” to start up

the “Experiment Selection” dialog again.

Cell Type Screening

Cell Type Screening

Measure responses for differert cel types

% @ @) Ewerment: Cel Type Screening

Substance Screenng Cel Type Screening Time depends Stmudation None
Dosing Protocal: None
- "
- = '«f U Poetting: Manual
Custom Smple Recording

[ Recorting: Single Fie

Reparing: No Report

Customize Start

“Cell Type Screening” experiments are predefined to “Measure responses for different cell types”.
Click “Start” button to open the main display of the Incub8-Screen software.

Click “Customize” button to adapt your experiment with the “Customize Experiment Setting” dialog.
Click “Save” button to store your settings. The software will start in the defined mode until you change

your settings. For changing, please click the “Application” menu, option “Define Experiment” to start up
the “Experiment Selection” dialog again.

nize Expenment Settings

Compound Testing
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Time-dependent Effects

Time-dependent Effects

Fun longtem experments and track activey changes

(D Expenment: Tmedependent Efects

T endent
Substance Screening || Cel Type Screening b e Stimuistn: Mone
Dosing Protocal Hone
- .
4= .N. T Poetng: Manual
Custom Simple Recording

@ Recordng: Mutipie Fles

Repoting: No Repot

Customize. Start

“Time-dependent Effects” experiments are predefined to “Run long-term experiments and track activity
changes over time”.

Click “Start” button to open the main display of the Incub8-Screen software. Click “Customize” button
to adapt your experiment with the “Customize Experiment Setting” dialog.

Click “Save” button to store your settings. The software will start in the defined mode until you change
your settings. For changing, please click the “Application” menu, option “Define Experiment” to start up

the “Experiment Selection” dialog again.

Custom

Custom

Define a custom expenment

o m—

Substance Screening Cell Type Screening Time dependert W+

Effects Stimuiation: Bectical

211 Dosng Protocol: Cumative

- ;

o — Pipetting: Manual
a- A ] :
Custom Simple Fecording

|D Recordng Mutple Fles

Reporing: PDF Repord

Customize. Start

“Custom” experiments are predefined to “Define a custom experiment”.

Simple Recordings

Experments
Simple Recording
Record a single segment of data
This mode disables several advanced features of the
scftware fe.g. stimulaton controd and support for mutiple
Town oot recording phases). k simplfies some interactons in the
Substance Screening Cel Type Screening E’,"‘m‘*, saftware, making it best suted for a quick recarding of a
dota segmert
—_—r
= A
-
Custom Smgle Recordng

Sat

This mode disables several advanced features of the software (e.g. stimulation control and support for
multiple recording phases). It simplifies some interactions in the software, making it best suited for a quick
recording of a data segment.

Click “Start” button to open the main display of the Incub8-Screen software. Click “Customize” button
to adapt your experiment with the “Customize Experiment Setting” dialog.
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Click “Save” button to store your settings. The software will start in the defined mode until you change
your settings. For changing, please click the “Application” menu, option “Define Experiment” to start up
the “Experiment Selection” dialog again.

Redesign of an Experiment

You can change the experiment type and the selected software modules from the main window of Incub8-
Screen: Please click on the menu “Application” the option “Define Experiment”. The “Device and Experiment
Selection” dialog opens again, and you can change your choices.

Application ‘ Commands  Settings
Define Experiment

Load Recordings

Missing Hardware in an Experiment

If some hardware is missing that is necessary for the selected experiment, the "Device and Experiment
Selection" dialog is shown.

(] Oevice and Experiment Selecion x ] Device and Experiment Selecion

AMEA Xpress liquid handler is needed, please make sure that it is powered an! Everything okay, you may retun to the experiment

Selected Expermert Avsdatie esdsiages Aadatie Headiages

Substance Screening fm
e g A e g
v v
D re - -
Iy
A v

It gives you an overview of the available devices and highlights which devices are missing. You should either
make sure that all necessary devices are connected or use the "Customize Experiment" button to modify
your experiment so that it fits to the available hardware.

For example, if your experiment had been configured to use LED stimulation, but no MW-Opto-Stim device
is connected, this dialog will notify you that no LED stimulator is available. If you were not planning to use

LED stimulation in your current experiment, use the "Customize Experiment" button to select either "None"
or "Electrical" for the stimulation module.

If you connect a device to your PC, it should be automatically shown in this dialog. If not, use the "Rescan"
button to actively scan for connected devices.

The main menu of Incub8-Screen opens after these selection processes by clicking “OK”.
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Incub8-Screen: Cardio Application

Main Menu

Main Menu of Incub8-Screen in “Cardio” mode:
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The main menu window is divided into three parallel sections: The left side contains control functions,

the middle part displays data in overview and single view, and on the right side you see the current results.
All windows are framed by the menu bar above and the footer below, which holds information about

the status of the hardware and / or the file name.
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Menu Bar

Application Menu

’T\EEI.&“; Commands  Settings |
Define Experiment
Load Recordings

Save Configuration As ...
Load Configuration

Save as Default Configuration
Restore Default Configuration
Delete Default Configuration
Export Results

Load Results

Reset Window Arrangement

Exit Alt+F4

Menu to change the "Application" mode via first option "Define Experiment". The “Experiment Selection”
dialog appears. Click the desired experiment type and start or the button “Customize” to customize

experiment settings.

(B cxperment seecion

Select of customize an Expenment to conlinue

Apphcation
e
Cansac Cots Cels
Experments
Substance Screening
Tes doe dependort effects o o e ere
® PO
Substance Sereenng [ [ ol Type Scwenng [ comiaton: e

&1 Downs Pretoca: Men Cumme

i
s

T Posting mama

B [ ecor. S e

Regerting N Repest

Customize St

Menu to "Load Recordings" for replaying files.

Select Recording = o

e e o
Fi

ohiw o D1Ds18120220207_No_Compound_undsfnedCeilLine 0 | @
DY,-120190607_No_compound. 2019060708023 | 01mws

D)\_120190607_No_compound.

2019-06-07 080307
No_Compound 3

2022-02-07 132455

DA\ \20220207_No_Compound. 20220207 132721 & Dovee Wana MEA SN TIITLE
DA\ 120220214_No_Compound 22 |
DA\ 120220214_No_Compound 2020214184341 | I5 Ewewmert Cutom

DA\ \20250711_No_Compoun
DA\ 120250711_No_Compoun
DA\ 120250711_No_Compoun.
D\ 120250711_No_Compoun

202507-1110:3843
202507-11 105533
202507-11 105605
202507-11 1058 14

Vi Simdaton Eectical and LED
21 Dosng Protocol Cumdsve
T Poetng Maruat

) Recondng: Sege Fle

(B Repotng: POF Repon

Customize Experiment Settings

| Compound Testing

Pipetting Procedure
W This defines whether kquid handiing is performed with manual pipeties o
M" by a MEA Xpress system
- Manual Liquid handing has 1o be perormed manually Between
a pli
o wells. T ater a manval
H1l confirmaton that pipeting is finished
Non Cumutive
- Xpress: If a MEA Xpress system is used. it can perform all iquid
handih Requires a Xpress system!
Save Cancel
Load Data File
Raw Data File: . ]|
Settings File:
| Cancel
-

Menu to “Save and Load Configurations” and to “Save, Restore and Delete Default Configurations”.

Loading default settings

|Any unsaved changes will be overridden with the default setiings.
Do you wantto:

(1) Overide the default settings with your current setfings to keep them?

(2) Save your changes to an extemal fle?
(3) Discard your changes?

Overide Defaults Save Changes

Menu to "Export Results" and "Load Results".
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Menu to "Reset the Window Arrangements" restores the factory defaults of the docking status of the
windows.

Menu to "Exit" the program.

Load Recordings

[ seectRecording - o x

»0 Fle o

File Path Date
K [ 0207_No_Compound_undefinedCeilLine 0 g
D)\ 120190607_No_compound 2019-06-07080239 01

D)\_120190607_No_compound. 2019-06-07 080307
0207 132455
2020207132721
20220214 144249
20214 144341
11103843
11108533

507-11 105605
202507111058 14

The "Load Recordings" menu allows you to select a recording and load it into either the Incub8-Screen
Replayer or the Incub8-Analyzer.

Load Results
Immediately after starting the Incub8-Screen software before inserting a new well plate, it is possible
to load a result file for further analysis. The main menu is empty except for the result section. Change

the analysis parameter for a different analysis of the dose-response curve.

Export Results

To be free for further analysis of the results created with Incub8-Screen, the software offers the possibility
to export results to ASCII format. Export the result file as a comma separated value file “*.csv” or as Excel
“* xIsx” format. Please read chapter "Result Files" later on.
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Commands

Commands | Settings Help

O‘ Explore Cell Culture
P Start Experiment

Start Stimulator

Override Plate Type

The options in the “Commands” menu depend on the hardware which is connected.
Menu to start and stop the exploring mode "Explore Cell Culture" or an "Experiment".

Menu to start and stop the electrical stimulation with "Start Stimulator”.

Plate identification failed!

0 The plate type could not be identified!

Please make sure that the plate has been inserted properly and
thatthe contacts between the plate and the device are clean

Select Plate Type 0K

Click "Override Plate Type" to open the plate type settings drop down menu in case the Incub8-System
will not identify the plate type by itself. Select the currently used plate type and override the setting.

If necessary, the well plate inserted in the headstage will automatically be moved into the respective
position for recording.

Manual Plate Type Selection

This overrides the automatic plate type identfication!
& ! %\ Failure to identify the plate type indicates contact problems

between the device and the plate. Itis possible that the
contactto electrode channels might be bad as well

Avalable plate types:
24-Well Signal Generator Plate (288MW-incub824W-5G)

oK Cancel

Settings

Settings | Help

Lab Book
Compounds
Experimental Flow
Analyzer

Data Acquisition

Racoricr

Digital Out R G @‘ 0 u

Code Scanner

=N (R W-NeN R

This menu is also available as "Settings" dialog in the control section of the main menu.

The options in the “Settings” menu depend on the selected tools and the hardware which is connected.

EFOOAL B E EFEOOQe BB E EO0Q & B8

Examples: “Cell Type Screening” experiment with “Stimulation” and “Report”, “Time Dependent”
experiments with “Stimulation and “Report” or without “Stimulation” and “Report”.
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Help

Menu to view the online help and the "About" dialog and to check for updates.

Help
Open Incub8-Screen Manual
Open MEA Xpress Manual
Check for Update...

About

Enter the online help with the "Open Incub8-Screen" commands. The option "Check for Updates" provides
fast access to the MCS web site.

Check For Updates

Multiwell-Screen is uo o date!

If the Incub8-Screen software is not up to date, click the button "Visit Website" and download the newest
software version.

Click "About" to open the dialog. See the version number of the actual software and firmware information
and about the Incub8-System device.

About X

Incub8-Screen
20.106.0
Mutti Channel Systems MCS GmbH
Copyright © MCS 2015-2025
Mutiwell-MEA Device

S/N: 813028

DSPboot: 1.03

DSP code: N/A

USB: 146

FPGAIF: 228

SCul: N

Scu2 0.80

HS21:  N/A

Bootstrap: 131
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Control Section
Settings

First dialog of the "Control Section" is the "Settings" window.

setings
EA0Qe T B8 EE Qe BB

The icons displayed in this window vary depending on the experimental needs. Select the tools in the “Device
and Experiment Selection” dialog, the desired tools are mirrored in the “Settings” window.

Settings Files

You can store default parameters for the Incub8-Screen software to have direct access to your preferred
experimental settings each time you start the software. This covers not only display settings, but also
analyzer settings, experiment settings, recorder settings and the content of all other dialogs accessible
from the "Settings" section of the main window.

The default settings are specific for each plate layout and application mode, “Cardio” or “Neuro” and are
loaded each time. A plate is inserted in the Incub8 headstage. To store the current configuration as default
settings, select “Save as Default Configuration” in the “Application” menu. To revert the current
configuration to the default configuration, select “Restore Default Configuration” from the “Application”
menu. To delete the current default configuration and revert to the factory defaults, select "Delete Default
Configuration" from the "Application" menu.

If a set of different experiments is run regularly, it can be beneficial to have a default configuration
containing the common settings between the experiments, and a set of individual settings files, each storing
the settings specific for a single experiment. The current configuration can be stored in an external
configuration file in XML format by selecting “Save Configuration As...” from the “Application” menu.
Pressing “Load Configuration” in the “Application” menu allows the loading of either such a settings file in
XML format (*.xml) or a *.mws file which is generated when an experiment is started, storing the settings of
this experiment.

Lead Configuration

Select Features to Load

A

Experiment Defintion [ ]

Lab Book
Compounds and Timing
Analyzer

Data Source

Recorder
Report Generator
Displays

Liquid Handling

o

When loading a configuration, you can select which parts of the settings should be loaded. For example,

if you want to keep your current “Analyzer" settings but load everything else from the settings file, disable
the “Analyzer” check box in this dialog. Loading a configuration is only possible if neither an experiment nor
an exploration is running.
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The configured experiment type and the selected software modules might differ between the current
configuration and the one in the configuration file. You can decide whether to override your current
experiment type and software modules with the ones from the file, or not. To override them, activate
the "Experiment Definition" check box in the "Load Configuration" dialog.

If settings have been modified with respect to the default settings and the software attempts to load the
default settings again, either because the “Restore Default Configuration” entry in the “Application” menu
has been selected, or because a plate has been inserted, the software prompts the user on how to proceed
before overwriting the current configuration. This gives the user three options:

¢ Replace the default configuration with the current configuration by overwriting it.

e Save the current configuration in XML format.

e Discard the changes/current configuration.

Any unsaved changes will be overridden with the default settings:
Do you want to:

(1) Override the default settings with your current settings to keep them?
(2) Save your changes to an extemal file?
(3) Discard your changes?

Overmde Defaults Save Changes Discard Changes

@Lab Book

EFl Lab Book X EFI Lab Book X
| Study  General Notes | Study General Notes
Study

el Insttution:
Study Name Director
| Pae et
Headstage ID: 00020 Scientist
Plate ID. Operator:

PlatelD is requred: (@)
Scan Headstage/Plate
Disable Scanner: (]
Experment
Experimert D
Cell Line 1D
Cel Line Name:
Cell Culture Age:
Diution Medium

=a =

B2 Lab Book X
‘ Study General Notes

Notes:

|

Dialog with three tabs for general information about the experiment. Fill in data referring to your experiment
in "Study" tab, "General" notes about the scientist and institution and free text in "Notes" tab.
The "Lab Book Settings" will be stored in the "Multiwell" settings file *.mws.
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I ® I
Compounds, Cell Type or 000 Well Groups

This dialog allows you to define groups of wells that are treated the same way in your experiment.
The look of this dialog and its functionality differ slightly depending on the selected experiment type:

L Compounds and Daution Series X Assign wells for EM

o
[ oreorS 30000 T3 T 10 150 | 10 200w 3 10 e 3 OO 0 3 0] 50 5 00 v o
pt b = p——

-
0 A ekt P © Dlton Sees Lokt Sares | s 5 0 Al WOt s

12 3 4 5 & | h— P2 3 4 5 6 e
A o = A 20 0 50 | -
2 o Yoo
B R = H XXX |
r's 3 pM
c f c X X X | ==
X P
0 x : X X X

oK Careel Cancel

“Compound Screening” (left screenshot), R is used to define the compounds and dilution series during
the experiment. You may specify either dilution series with certain molarities for each compound or use
freely assigned labels.

“Cell Type Screening” (right screenshot), cells, % is used to define different cell types in the
experiment. You can define a label for each recording phase of the experiment.

|
g 47 — =
R = B
1 2 3 4 5 6 ] an .

For “Time-dependent Effects” and “Custom” (left screenshot), the more general term "Group" is used,
=]

mEO
and the icon BOO shows a 3x3 set of rectangles. For “Custom” mode, the recording phases in each group
can either be specified as a dilution series or as freely assigned labels. In “Time-dependent Effects” mode,
only free labels are possible.

BRO

| .
For “Simple Recordings the icon BOO is the same 3 x 3 group of rectangles. However,the dialog is much
simpler, it is only possible to create or delete groups of wells. Because only a single data segment is recorded
in this mode, it is not necessary to define labels for the recording phases.

To avoid too much redundancy, the next dialog is shown here only for “Compound Screening” experiments,
because its variants work very similar and only look slightly different.
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Define ,,Compounds and Dilution Series” in “Compound Screening” Experiments

L Cermpourss snd Distion Seies %

= s et
o 2 e
raadn | = T B e o o
12 3 a4 5 s ““”"““’ g 12 3 o
T
A *AH e A —
';‘ Mecum Medum
B S B T
!;‘ Cormrl
¢ 5 c
| —
o x| = 5 =
|
Xl

Default Dilution Series

Define a default dilution series for all compounds. Two predefined series of default dilutions are available,
1:3and1:10."Add Wash-Out Phase" via check box, if necessary. It is not possible to change "Control",
which always has to be the first phase of an experiment.

Defautt Series Default Series

G, [ S, S ‘
Series Type Predefined Series Series Type Predsfined Sedes
© Dittion Seres @) Labelled Series 3 110 | [] Add WashOut Phase ) Diuion Seies (@) Labelled Series 13 190 | [ Add WashOut Phase

“Auto” generation of Dilution Series

Dosing Pretocal Defauk Seriea
> . EDIDIDIDID DI I I IIETIT
@® Cumdative () Single Dose per Wel
| Seves Type Predefined Senes
@ Oision Sesies () Labeled Seses 13 110 [ Add WeshOut Phase
' Compound Sefings
1 2 3 4 5 0
| Number of Repettions: 5 Ca
A Base Label. [Phase | Name
0K Cancel Medum
R

Please click the button "Auto" if you want to generate series automatically. The "Generate Series" dialog
appears. Select the "Number of Repetitions" from the up down box and assign a name to the created series
in the "Base Label" window. This feature is useful for longterm studies, for example.

Series Type

Select the "Series Type" via radio button, "Dilution Series" or "Labeled Series". Please click the "Edit" button
or click on the graphic to rename the labels. The user defined labels will also appear in the "Dose-Response
Curve."

User defined labels in the
Dose-Response Curve

The “Dilution Series” have to be built from concentrations of the compound, for example “10 pM”,

in following units: pM, nM, uM and mM. The dilutions must be arranged in increasing order, separated
by commas.

The “Labeled Series” with freely selected names should not contain a comma in the label, because again the
compounds of a series have to be separated by commas.
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In both cases it is essential that a label is used only one time, duplicates of names are not allowed!

Compounds
Compounds
+
s
a
‘Compound 03
+
A Compound 04
+
a
=

+ -
Add | &/ up to 24 or 96 new compounds. Remove | & compounds, delete all compounds X and clear

4+

- 3
the assignment for all compounds X Load a compound R )from the compound database or save | "&
a compound to the database. Click "OK" to proceed. The "Assign Wells for Compound X" dialog opens.

Assign Wells to Compounds

Assign wells for Compound 01 Aenign e for Compound D1

Arsign wells o the Compound per mause cick or dag and drop

-

2 3 4 B 6 ODumsom O libekdSmmr  Ako ) N T

A 1 2 2l 4 5 6
XXX XXX |
900000
: o
‘000000 =
(= 30 M
D

EX X X X X X

Please assign wells to the compound by drag and drop — das ist kein drag and drop “Click the desired
concentration or label and assign it to a well”. Click "OK" to proceed.

As each well has to receive exactly one concentration in this protocol, assign concentrations to wells by
clicking the concentration on the selection window right, then selecting wells for these concentrations by
clicking on the left well window. Pressing this button (Autofill?) assigns one or more columns of wells to
each concentration so that all are distributed equally. Click "OK" to create the compound. For the "Single
Dose per Well" protocol, the overview in the dialog will show the concentration assigned to each well.
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Compound Settings

Define Compound

Enter basic information for the new Compound.

ID Compound 01
Name  Test
Medium PDS
Notes
Load Next Cancel

To define a compound, please click the respective button. Tooltips are available when moving the mouse

over the buttons. Open the "Define Compound" dialog and enter the windows "ID", "Name", "Medium"
and "Notes" for the compound.

Per definition it is not allowed to have identical IDs. That is why the ID has necessarily to be entered, and

it has to be specific for each compound. Please save the compound information to the compound database
by clicking the respective button in the "Compounds" window.

The entries of "ID", "Name", "Medium" and "Notes" are compared with the database. If the data do not
match, the compound information will be saved: "Successfully saved compound to database".

Compounds
+ﬂ _
-

a

e
Y

X

If identical entries of all four windows are available, saving of this compound will be declined: "Compound
already exists in database".

For reusing a compound definition, click "Load" in the "Define Compound" dialog or click the respective
button in the "Compounds" window.

z
o Load compound from database

The "Select Compound from Database" dialog appears. Find information about the compound: “ID”, “Name”,
“Medium”, “Dilution Series” and “Notes”.

The selected compound is highlighted in blue. Refresh the database with the "Reload Database" -3-‘button.
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Select Compound from Database

Compounds in Database

1D Name: Medium Diution Series Notes

Control, 300pM, 1nM, 3nM, 10nM, 30nM, 100

Delete a compound with the button "Delete Compound from Database" K . Please confirm the removal of
the entry in the "Confirm deletion" dialog.

Confirm deletion x

Are you sure you want to delete Compound Group 01 from
the database?

Ja Nein
L

Conflicting IDs

If you try to load a compound from the database with the same ID as already open in the "Compounds"
window of the "Compound & Dilution Series" dialog, the software points on this fact, which is not allowed

and shows the "Conflicting compound ID's" dialog. Only the entries in the windows "Name", "Medium"
and "Notes" are reloaded, but not the "ID" of the respective compound.

Compound Settings
D

E4031 h

Name
DMsO

Medium

Series Use Default

Contrel, 300 pM, 1nM, 3nM,
10nM. 30nM, 100nM, 300
M. 1 M. 3 M. 10 4. 30

M. Wash Out

Edit Dilution Series

Notes

The user is asked to choose another compound ID manually in the "Compound Settings" window of the
"Compound & Dilution Series" dialog.
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@ Experimental Flow

(W Experimental Flow x ¥ Experimental Flow X | | (9 Experimental Flow X
Expenmert Exermert Expeiiment
Stat/StopMode | Manual Sat/StopMode | Manual | | eI | Diaital In |
Bt Bt i Bt e
Warmup Phase Fecondng Phase Recording Phase
Wormup Phase Dusation 20 121 s Recording Phase Timing | Timer ~ Recording Phase Timing | Digital In |
Recording Phase Duration 2 15] mi v 2 mi
| Recording Phase 1+
Recording Phase Timing | Timer = E = .
Recoxding Prisse Dustion 2 (3] |min (O Disable Andlysis Phase
8 Analysis Phase

8 Restrict Analysis to Time Segment

Analysis Phase Siart 0 s v
Analysis Phase
Pt Mot 6 Thes S Andlysis Phase Duraion 2 2| mi v 2 mi

Wash-in Phase
@ Use Washn Phase
Washin Timing Timer v Timer

Wash-in Phase
Wash-in Duration 2 s omiov 2 mil

8 Use Wash-in Phase
Wash-in Timing Temer Pipet Phase

Wedi ks Do 2 Tellem Samping Rate: 20000 H Fipet Phase Enabled v Disabled

8 Power On A Startup
Ppet Phase
Fer Setings

Pypet Phase Enabled

B oK Cancel oK Carecel oK Cancel | B oK Cancel

The dialog , Experimental Flow“ is available in different appearances to meet your requirements.

Please define the “Start/Stop Mode” manual or digital in. Define the “Bit” in the “Experiment” section, if
“digital in” is selected.

Define the “Warm-up Phase Duration” when using the “Wake-up Mode” (available under “Data Aquisition
Setup”)

"Define the length of the "Recording" and "Wash-In" phases of the experiment. Within the "Recording
phase”, an "Analysis" phase can be optionally defined. This has the effect that all the data during the

recording phase will be recorded, but the online data analysis will only run on the time window within
the analysis phase. If no analysis phase is defined, the online analysis will run on the full recording phase.

Add a "Wash-In Phase" and a “Pipet Phase” , if necessary.
Wake-up Mode

The settings in the ,,Experimental Flow” dialog corresponds with the settings in the “Data Acquisition Setup”
dialog. Please enable the checkbox “Power on at Start-up” to use the “Wake-up” mode.

Important: Power down the Incub8-Screen software and start the software again, each time you enable or disable this checkbox.
For recording intervals, please define the “Warm-up Phase Duration” and the “Recording Phase Duration”.

The initialization phase guarantees a warming up of the headstage, until stable recordings are possible. After
recording the Incub8 headstage is switched off again.

The “Wake-up Mode” gives the possibility to switch the headstage of the Incub8-System off during long term
experiments. Switch the headstage off, for example, when using it in the incubator to prevent that

additional heat from the headstage influences the well-adjusted temperature in the incubator.

In case you do not use the “Wake-up Mode” please lower the temperature in the incubator of about 3 to 5°C
depending on the volume and the air impermeability of the incubator used.
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Configuration of a Detailed Time Schedule

0K Cancel

]
[ Enable Scheduler and configure individual timing

Please click the “Enable Schedule and configure individual timing” button in the “Experimental Flow” dialog
to open the "Time Schedule" dialog for individual experiments. The schedule for the timing of each segment
of the experiment is highly flexible: You can change the parameter for each concentration independent from
others.

¥ Experimental Flow «

BB

Worh e S0 P 008 et | fess P Pane
T et B e .

Po] oK Cancel

Please define the concentration series in the "Compound and Series" dialog first, otherwise the time
schedule will not match with the number of phases set before. In this case, if an experiment is started,
the following error message appears. After correcting the schedule, the experiment can be started.

Please define for each "Phase" of your experiment, whether you "Enable" or "Disable" the "Pipet" phase.
Set the timing for the "Wash In", the "Recording", the "Analysis" and for the "Pause" phase to "Enable",
"Timer" or "Manual". Define the "Duration" of these phases individually in seconds, minutes and hours.

] Anahyis Phas
] Durstion Timing Pase Dusion

Use the "Copy Cell" button B to copy the contents of the current cell to all other cells in the same column.

Use the "Copy Row" button B’ to copy the current row to the complete time schedule.

Use the arrows to redo or undo last changes.
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Analyzer

Please define first the level you like to work on: Should changes in the settings of the "Analyzer Settings"

dialog affect all electrodes of the plate, all electrodes in a group, or the electrodes in one well only.
The default is “Setting changes are applied to all wells”. Please see chapter "Tutorial".

HED oo
[ 1] ([ ]w] omD
L L] ooo ooo

all wells wells of a group single well

Setting changes are applied to al wells

@, Analyzer Settings

Heanbest Detector  Heanbeat Processng

@, Analyzer Settings

Heatbeal Detector  Heartbeat Processing

EED ooo
Heatbeat Aven
Detecion Thresed =“| 2] [P tant Marge [ s omo
(1] ooo oog Dustingee: 1D - 000 Qoo
Userdeined () Sgnaldefied
; . Dustonpot: 500 =
5D Estimation Dusation 500 + ms Heartbeat 20 Analyzer
Memum Flse Tene: 100 te Propagation Time
Masirum Fise Tine: (1000 o 14 Chster Channels
QT Detector
Detection Trming Seting changss ar aoplied 10 ol wells Sefing changes are aogked 1o all mebs
Search Stast Offset. 50 ms
Local mnmax @ Global mnmax
Search Stop Offset 500 ms
Search rterval 2 o m
Hese Suporession 10 ms
Deod Tne: 200 e
Peak Factor 300
Repoting T Detection Target. Global Extremum
S N
oK Concel | oK Cancal

Tooltips are available and guide through the settings of the "Analyzer Settings" dialogs.

The "Analyzer Settings" dialog has two tabs for the configuration of the analyzer instruments: "Heartbeat
Detector" and "Heartbeat Processing".

It is useful to configure the "Analyzer Settings" when the "Explore" mode is running. All changes are directly
sent to the instruments, that is why you can directly see the effects on the data stream. Decide based on the
running data, whether your actual settings fit or not.

Heartbeat Detector Tab

@, Analyzer Sertings *
Heatbest Detector  Heartbeat Processng N

Dcan T ===‘ gog
HEE

ooo

[ [ |u]
| [=}
ooo

D
]
O

Userdeined @) Sgnaldeined

Theeshold: |10
SD Estimation Duration: (500 Tms
Meimum Fise Tme: 100 =

M Fise Tene: 1000 o

LTINS Settng changes e zoobed to al wels
Local mnvnax © Global min/max
Seach bterval: (20 2m
Desd Tene: (200 < |ms
Reporting
Tnestoro Tye:  Mimm

oK Cancel

The left side of the dialog allows to define the parameters for detecting the waveform of a heartbeat / field
potential.

In “Detection Threshold”, please select "User-defined" or "Signal-defined" via radio button and "Threshold"
with the numeric up-down boxes. Define the "SD Estimation Duration" in ms. Define the "Minimum Rise
Time" and the "Maximum Rise Time" in ps.
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In “Detection Timing”, select "Local min/max" or "Global min/max." "Global min/max" searches for the
global minimum and maximum within the whole search interval. "Local min/max" extracts the first minimum
from the second half of the search interval and the local maximum directly preceding this minimum. Define
the "Search Interval" and the "Dead Time" in ms.

In "Reporting", please define the "Time Stamp Type" from the drop-down menu.

applied to all wells" is the start screen. Click the "Changes are applied to the selected well group" or

[
The right side of the dialog allows the assignment to the wells, the "Well Selection". [HEE] “Changes are

[ | [=] ooo
[ [ =} omgo
“Changes are applied to the selected well" button l@ H55 and one of the following dialogs appears.

@, Analyzer Settings x

@, Analyzer Settings x
Heanbeat Detectr  Heanbeat Processng anm —..D oog Heatbest Detector  Heabeat Processng T ] T [u] oog
Detecton Tresheld 11 IID‘ omg Detecton Trveshald 11 [ [u} (s [u}
(1} ooo ooo (1} ooo ooo
Userdefned @ Sgnstdebined g Userdefred @ Signatdebined
S 0 = - S o = - 1 2 3 4 5 6
Treshad [0 s . Treshad [0 s 'y
5O Estmation Duraton: 500 Tim SO Estmation Duration: (500 SR 1 O
Meinum e Time: (100 oM Miruen Rise Tme: 100 o B
Masinun Rie Time: (1000 i Maxmum Roe Tme: (1000 o
C
Detection Timing Detection Timing
pcalmininax © Giobel mivina pcalmivvimax. € Giobal mivina o

Search nterval Search nterval

Jead Time

Repoting

Trmesamp Type Mrwmum Tmestamp Type Mrsmum

Heartbeat Processing Tab

@, Analyzer Settings x

Heatbeat Detector  Heatbeat Procssang

A Lal | | [=} ooo
Heatbaat Aveager H ] Omo
[ [ [} ooo ooo

Dmonpe: (10 m

Dutionpost: (500 HEY
Heatbaat 20 Analyzee

Propagaion Tme: |10 Tims
Min, Cluster Channeis:
Seting changes are appledto ol wels
Search Stad Cfeet. |50 Tims
Search Sop Offset: 500 s lms
Noise Suppression: |10 2 ms
Peak Focter. 300

T Detecton Target:  Giobal Maximum

The "Heartbeat Processing" allows to define the "Heartbeat Averager", the "Heartbeat 2D Analyzer" and
the "QT Detector".

The "Heartbeat Averager" averages the waveform of a signal in relation to each heartbeat in a time segment.
Display several recordings of an electrode channel overlay and average the values. The pre and post time in
ms before and after a heartbeat can be selected via up-down box.

The "Heartbeat 2D Analyzer" calculates the latency between the different electrodes in one well. Define the
time span in ms from the drop-down menu in which the "Propagation Time" should be calculated. The action
potential runs over the heart cell culture or tissue or whole heart from the pacemaker to the peripheral
regions of the syncytium. The excitation propagation is measured in high spatial resolution by the electrodes
detecting cardiac field potentials and extracting local activation times. The propagation time is the longest
possible period for passing of the excitation from the first detected excited electrode to the last detected
excited electrode of one cluster. If the propagation time is too short, you miss data for the complete
heartbeat. If the propagation time is too long, the next heartbeat starts and the results are incorrect.
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The "Min Cluster Channels" gives the minimum number of channels at which heartbeats have to be detected
to form a cluster. For example, if a syncytium covers all 12 electrodes of a well it could be 6 otherwise

it should be less than 6. This function is displayed in the lower part of the "Result Section", the display
"2D Latency" map.

The "QT Detector" detects the QT-like interval in the averaged heartbeats. Define the parameters for the
QT-like interval: The level of the offset, the "Search Start Offset" and the "Search Stop Offset" in ms and

the "Noise Suppression" in ms from the up-down boxes. Select the "T Detection Target" from the drop-down
menu.

QT Detector

Search Start Offset: 50 sims

Search Stop Offset: 500 sims

Noise Suppression” |10 Sims
Peak Factor: 300

T Detection Target

The “T Detection Target” defines your preferred detection target. The “Global Extremum” describes the
extremum over the greatest integral. “Maximum” or “Minimum” define the respective maxima or minima.
Please see the following picture.

lﬁlobal Maximum
= lLsteﬂ Maximum

Latest Minimum
& Latest Detection

Global Minimum

HEE
The right side of the dialog allows the assignment to the wells, the "Well Selection". E “Changes
are applied to all wells" is the start screen. Click the "Changes are applied to the selected well group"

[ [ m] ooo
[ | [m] omgo
or “Changes are applied to the selected well" button =25 H55 and one of the following dialogs appears.

@, Analyzer Settings @, Analyzer Settings

Heatbeat Detector Heatbeat Frocessing

Heotbest Detector Hearbeat Procsssng
sy =B A ot e o=
Dstenore: [ z (1] ooo oog Do 5 Sl (1] o0og ooo
Hestbest 20 Ansiyzer Heartbeat 20 Analyzer w O
Propagation Tme 10 +/ms Propagabion Teme 10 lms B
Min Custer Charnels Min. Custer Channels: 2 - c
T Detector T Detector
Seach Qo Oflaet. 50 . Search Stat Offset: (50 Im o
Search Sop Offset 500 . Search Stop Offset 500
Noise Superesson: 10 ms Hoise Suppression: 10 me

Peak Factor 00 Feak Factor. 300

T Detection Target:  Global Extremum T Detsction Target: Gkl Exremum

oK Cancel

Incub8 -System multichannelsystems.com February 2026



Data Acquisition

Click the "Data Acquisition" button to open the "Data Source Settings" dialog.

& Data Source Settings X | & Data Source Settings X

Data Source | Data Source

Sampling Rate: | 20000 /| He Sampling Rate

8 Power On A Startup

Filter Settings Filter Settings
High-Pass Fiter: 2 order ~ Make Permanent High-Pass Fiter: 2. order - 1Hz Make Permanent
Low-Pass Fiter: 4 order v Make Permanent Low-Pass Fiter: 4 order v 3500 Hz Make Permanent
\ I
oK Cancel OK Cancel

Data Source

Please select the "Sampling Rate" in Hz in the "Data Source" window from the drop-down menu.
Power On At Startup

Enable or disable the checkbox for the “Wake up Mode” “Power On At Startup”. Each time when

clicking this checkbox it is necessary to restart the software Incub8-Screen to apply the desired mode.
Please read also chapter “Experimental Flow” for information about the “Wake-up Mode”.

Filter Settings
& Data Source Settings X & Data Source Settings X
| Deta Source | Data Source
Sampling Rate: 20000 v Hz Sampling Rate: 20000 - Hz
[ PowerOn & Startup B PowerOn A Statup
Fiter Settings Fiter Settings
High-Pass Fiter: 2 order Make Permanent High-Pass Fiter: 2 order ~ v Make Permanent
Low-Pass Fiter: 4 order v Make Permanent Low-Pass Fiter: Make Permanent

0K [ Cancel ‘ | [ OK Cancel

Set the "High- and Low-Pass Filter" settings of the Incub8 device with the drop-down menus. Choose
between 1st and 2nd order Butterworth filters for the "High-Pass Filters" and between 1st and 4th
order for "Low-Pass Filters".

If the data acquisition is not active, press "Make Permanent" in order to write the filter settings
to the device. This ensures that the same settings will be loaded after rebooting the Incub8 device.
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Stimulation

The Incub8-Screen software controls electrical voltage stimulation in the range between -5000 mV and
+5000 mV. Optical stimulation will be available in future.

Electrical Stimulation

Please select “Electrical” or “Both” in the “Stimulation” module otherwise the “Stimulation Settings”
dialog is not available.

The headstage of the Incub8-System is equipped with an internal stimulator for voltage driven stimulation.
Each electrode in each well can be used for stimulation via Incub8-Screen software. Currently, one stimulus
pattern is available which can be inverted. Bipolar and monopolar stimulation is possible. For biphasic pulses,
it is recommended to start with the negative part of the stimulation pulse.

The "Simulator Settings" dialog has three tabbed pages.
Stimulus Definition
"Import": Press the "Import" button to import a stimulation pattern from an ASCII file.

"Stimulus Pattern": Choose the shape of the stimulation pattern via check box "Symmetric". Modulate
the amplitude of the rectangle pulse of "Phase 1" in mV and the duration in ps via up-down boxes.
Modulate the amplitude of the rectangle pulse of "Phase 2" in mV and the duration in ps via up-down
boxes when creating an asymmetric pulse. Define the inter stimulus interval "IPI" in ms via up-down box.

"Burst": Enable the check box "On" for burst stimulation. Define the number of pulses per burst, the "Pulse
Count" and the "IBI", the inter burst interval in ms via up-down box.

The settings in the up-down boxes influence the complete stimulus pattern which is immediately displayed
in the window below. On the left side you see the “Single Pulse”, on the right side the “Stimulation Timing”
of the bursts is shown. Download the stimulation parameter settings to the internal stimulus generator with
the "Set" button.

Import a Stimulation Pattern
It is possible to import user defined stimulation patterns from ASCII files. The ASCII file with stimulation
pattern must have a determined format. The best way to get this required format is to create the stimulation

pattern with the MC_Stimulus Il software from Multi Channel Systems MCS.

Once imported, the stimulation pattern is shown in red, while the associated time course of the stimulation
blanking and sync out signal is shown underneath it in blue. As for the simple biphasic pulses, this
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stimulation pattern will be repeated continuously. Use the "Repeat Pause" numeric up-down box to define
a pause duration between repeats. You can press the "Import" button to load a different ASCII pattern,
or the "Discard" button to discard the imported pattern and return the definition of simple biphasic stimuli.

Stimulation Electrodes

Dialog to select the wells and the electrodes to which you want to apply the stimulus. In voltage controlled
stimulation n mode, you can assign more than one electrode per well to a stimulation pattern.

The defined stimulation pattern is indicated in red and can be assigned to one or more of the electrodes,
click on one of the icons and select the electrode you want to assign the pattern to.

Delete the electrode selection for the selected stimulator with the "Clear" button !

Undo or redo the last command with the arrow buttons. Apply the stimulation pattern to all wells with

3 B

the same compound or to all wells of the plate. Download the settings to the internal stimulator
with the "Set" button.

Schedule

Start / Stop Mode

Define the start and stop mode from the drop down box. The stimulation is started or stopped manually
or via protocol.

Define the "Stimulation Mode" in the respective experimental phases from the drop down menus in the
“Pipet” phase, the “Wash-in” phase and in the "Test and Control” and for the “Pause” phase.

The options "Off", "Continuous", "Timer" or “Once” are available.
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Recorder

@ Recorder Settings X

Fle name
Path:
File name prefix:  Date
Fle name core:  CelLine

Flle name suffix:  Autolncrement
Example:  20250808_CompoundiD_CelLine_001_oooox mwd

Data streams
Andogin @ Stimuator @
Bectrode Data @ Averages @

Other Settings
Record Unassigned Wells @
Save RawDatato Hd'5 ()

Dialog to define the "File name" and the "Path" where you want to store the files. Select a "File name prefix",
a "File name core" and a "File name suffix" from the drop-down menu.

Select or deselect the "Data streams" you are going to record by clicking on the check boxes. Deselect data
streams to reduce the size of the recorded files, but do not forget that the opportunities for offline analysis
are restricted. For example, when deselecting the "Electrode Data", raw data is not recorded. Therefore,

it is not possible to reload data in the "Replayer Mode" of Incub8-Screen or to display or to work on electrode
raw data in the Incub8-Analyzer.

For each compound different files are created:

Extension *.mwd: Raw data files in binary format (analog, digital and stimulation)

Extension *.mwr: XML-files with analysis results and analysis settings.

Extension *.mws: XML-files with general settings of the experiment.

Optionally: Extension *.mwec: Cutouts ("Spike Cutouts" or "Heartbeat Averages") in binary format.

During an experiment, the names of all generated files are displayed in the status bar of the footer. Because
of the huge amount of data, it is recommended to use a SSD data memory.

The check box “Record Unassigned Wells” in “Other Settings” is activated by default. Wells without group
assignment will be recorded to avoid missing data in case of incorrect well assignment. Deselect the feature,
if not necessary.

»,Save Raw Data to Hdf5” option is a feature for processing multiwell data in third party programs.
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=3 Report Sheet

| B Report Sheet Settings - o x

FReport Sheet
General

Generate Repod Sheet B

Report Fie Name.

Logo
Logo on Tile Page @

Logo Fie Name:

Dose-Response Plots

Style of Dose-Respanse-Plols:  Mean +- SEM
Invent Y-hus for Siope (@

| Resuls per Wel
Fesult Tadles @ T Detection Overiay @)
Faw Data Pots @ Na Peak Oveday @

oK Cancel ‘

Please activate the option ,,PDF Report” in the software module “Reporting” to create a report sheet with
Incub8-Screen directly after running an experiment. Please define the parameter in the "Report Sheet Settings"
dialog.

"General": Create the report file name and the path to the storing folder.
"Logo": Define the file name of the logo, if you want to insert a logo on the title page of the report sheet.

"Dose-Response Plots": Select the "Style of Dose-Response Plots" from the drop-down menu. Click the
check box "Invert Y-Axis for Slope" to invert the y-axis of the non normalized HB-slope parameter of the
dose response plots.

Results per Well": Select the parameter you want to include in the report sheet via check box.
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Experiment Control

Second dialog of the "Control Section" is the "Experiment Control" window. The appearance is different
for “Incub8 Experiment” or for “Incub8 Experiment with MEA Xpress”. Please read the “MEA Xpress” manual
for detailed information about the use of Incub8-Screen software and the liquid handler “MEA Xpress”.

[Experiment Control

B Explore

p

Control

; Explore

First step is running a test phase of the experiment without adding compounds and without recording.
Use this "Explore" phase to adjust the "Analyzer Settings" to prepare the experimental phase. Click the

Running

"Explore" button to start the "Explore" mode, and the symbol turns to “Running".

Stop

Stop the "Explore" mode and the symbol turns to "Stop".

> Go!
Go!

After checking the experimental parameters, start the experiment with "Go!". First, the software checks
the “Plate ID”.

Ermar

While Plateld is required, you cannot start an experiment
without a Plateid

Would you like to open the LabBook?

[ n Nein

Make sure that the “plate ID” is available, go back to the “LabBook”. Click "Go!" again.

The different phases of the experiment will run automatically one after the other through the single wells

of the plate. The process is stopped each time a new compound or another dilution of the compound has

to be applied. Start the next phase automatically on "Timer" or manual by clicking on the respective phase
icon, if "Manual" is selected in "Analyzer Settings".

H ~ IBIRISEYIE)

The actual applied dilution and the phase of the experiment are highlighted in blue.
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Multiwell Selection Panel

Third dialog of the "Control Section" is the "Multiwell Selection Panel". Please choose the “Display Style”:

In "Cardio" mode, the “Latency Map” is standard and will be displayed in each well. The serial number S/N
and the type of the well plate is displayed beside.

1 2 3 4 5 6
A

1 2 3 4 5 6

AU e QN

B

. O sRENu /R
0 M En

Display Style: |Latency Map

Logfile

Latency Map
Averages

S/N: | 288MW-Incub8-24W-SG D / i\q !S / -.‘ "‘

-a

24-Well Signal Generator Plate (288\

This dialog allows the selection of the well from which data should be displayed. You can change your selection
while the program is running, so you can view all wells to control the experiment without stopping in between.

(@)
Click on the desired well to select it. The selected well will be highlighted \_J, in light blue. See the effect of
your selection in the "Data Display Section" and in the "Result Section".

If no experiment is running, it is possible to exclude a well. Please click on the well with the right mouse button.
To reselect it again, double-click the well with the right mouse.

5 6

/
/

Important: The electrode channels of a deselected well will neither be displayed nor recorded!

Logfile

Last dialog of the "Control Section" is the "Logfile".

> Mutiwell-Screen 2.0.103.0 started
Device connected

7> No matching scanners have been found
51> Data Acquistion started

8 > Data Acquistion stopped
< 125 11:16.08 > Data Acquistion started
< 08.08.2025 11:16:16 > Data Acquistion stopped

The "Logfile" documents the ongoing experimental proceedings online. The "Logfile" data is stored in the
"*.mwr" results files.
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Data Display Section
Raw Data Overview
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Raw Data Overview | Averages (Well C5) | Raw Data (Well C5) ‘

77T mV
T mv

s n [] Enabled Warning: Display disabled due to performance problems!

Waar

425 m¥

By default, this display is initially disabled, because calculating the huge amount of data streams needs capacity
-4.25 mV

and performance of the computer. Click the check box "Enable" in the footer of the window to see the data

streams.
If the data acquisition computer is overloaded during an experiment, the overview display will be automatically

The "Raw Data Overview" window gives an overview of all wells of the actual inserted plate. The overview will
disabled: "Warning: Display disabled due to performance problems!"

automatically be adapted to 24 or 96 wells. Navigate from well to well by clicking on it.
Export a picture of the "Overview Raw Data" window by clicking the button "Export to Image File". The file

format is *.jpg, *.png or *.bmp.
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Raw Data (Well X/Y)

The upper display shows the raw data of all electrodes in a well, so you have a good overview about the
activity in the desired well. See the identification of the selected well in the blue header of the window.

TR T A AT EN SRS (AR T A F TN (ST AN R T SR | [N § N e
13

amdaald s X[EH

Raw Data (Well C5)

535

33

Voltage [mv]

4
3
2
1
L]
1
2
3
4

e la A A A 4 A A A A & A A4 A i
2545 255 255,5 256 256,5 257 257,5 258 258,5 259

Time [s]

“aas: -l

Raw Data Overview | Averages (Well C5) | Raw Data (Well C5)

The upper left electrode is selected by default. Jump between the electrodes without stopping the experiment,
the selected electrode will be highlighted in green and viewed in detail in the "Single View". The red marker
indicates the detection of a heartbeat or a spike in both displays.

Click the "Adjust to signal Min/Max" button g The scaling of the y-axis is set to the minimum and maximum
of all samples in the well.

Qaa

Clicking the button "Zoom In" cuts the scaling in a half and "Zoom Out" doubles the scaling

Use the up-down box to scale the time x-axis in each window of the overview. Deselect electrodes by clicking

the "Exclude Channel" button xl first and then on the electrode. Double-click the electrode to select it again.
Important: Data of excluded electrodes will not be recorded and stored!

One channel of the well has to be defined for analysis and display of the "Dose-Response" curve. Define this

electrode by clicking the "Select representative channel" button = . The analyzed channel will be highlighted
in green and framed in a blue frame.
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Single View: Raw Data

The lower display shows the single view. The single view shows data of the selected electrode channel more
detailed.

Time [5]

voltage [mv]

o N

Raw Data Overview | Averages (Well C2) | Raw Data (Well C2)

In this example, the raw data of the selected electrode No 23 is displayed. See the electrode ID in the left
upper edge of the display. Each field potential is described by its data trace and two additional set points:

The red triangle indicates the detection of a heartbeat, the blue diamonds mark the position of the maximum,
the minimum and the maximum slope of the Na peak.

Click the "Adjust to signal Min/Max" button. The scaling of the y-axis is set to the minimum and maximum
of all samples in the channel.

Zooming in cuts the scaling in a half and zooming out doubles the scaling Qa . Additionally, you can zoom
into a region of interest by moving the mouse from the left to the right while pressing the left mouse button.
Move the mouse the other way round for zooming out. Please read chapter "General Software Features".

Use the up-down box to scale the time axis of the single view display. Start and stop the data display

independently from the overview‘ > ‘. . In experimental mode the recording of the data will go on,
even if the data display is stopped.

Stimulation Markers

The display shows stimulation markers if stimulation was applied during the experiment. The start of a stimulus
pattern is marked by a triangle in the upper part of the display.
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Averages (Well X/Y)

The "Average" display is for "Cardio" mode only and like the "Raw Data" separated in the upper overview
and the lower single view display.

In the "Overview" display, you see the mean values of the data segment around all detected heartbeats.

Averages (Well C5)

i

ik
il

Hm4aam

I3
" N_*,_/\_/\
0 -
-1

0 50 100 150 200 250 300 350 400 450 500
Time [ms]

Voltage [mv]

#HQQ P[0 i ot 50 tms [l bl how Overiay | (@) Show StdDev

Raw Data Overview | Averages (Well C5) | Row Data (Well C5) |

See the identification of the selected well in the header of the dialog. The upper left electrode is selected
by default. Jump between the electrodes without stopping the experiment, the selected electrode will be
highlighted in green and viewed in detail in the "Single View".

Click the "Adjust to signal Min/Max" button and read the current value beside. The scaling of the y-axis
is set to the minimum and maximum of all samples in the well.

Clicking the button "Zoom In" cuts the scaling in a half and "Zoom Out" doubles the scaling.

One channel of the well has to be defined for analysis and display of the "Dose-Response" curve. Define this
electrode by clicking the "Select representative channel" button. The channel analyzed will be highlighted in
green and framed in a blue frame.

Single View: Averages

In the "Overview" display, you see the mean value of the data segment around all detected heartbeats.
In the "Single View" you see the mean value of the data segment around all detected heartbeats in this
channel (the black colored data trace) and additionally the standard deviation of each sample in red color.

2
s
1

0,5
0
0,5
-1

E¥]
-2
2,5

1

[m¥)

Voltage

[] 50 100 150 200 250 300 350 400 450 500

Q@ P10 Zims Por 500 Sims [ fud | ShowOveroy | 8 ShowSidDev

Raw Data Overview | Averages (Well C5) | Raw Data (Well C5)

In this example the average of the selected electrode No 33 is displayed. See the electrode ID in the left upper
edge of the display.
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Click the "Adjust to signal Min/Max" button. The scaling of the y-axis is set to the minimum and maximum
of all samples in the channel.

Zooming in cuts the scaling in a half and zooming out doubles the scaling. Additionally, you can zoom into
a region of interest by moving the mouse from the left to the right while pressing the left mouse button.
Move the mouse the other way round for zooming out. Please read chapter "General Software Features".

Use the up-down box to scale the time axis of the single view display. Use the two up-down boxes to scale
the time axis of the single view display via "Pre" time before the averages and the "Post" time. Start and stop
the data display independently from the overview .

Select between checkbox “Show Overlay” or “Show Std Deviation” for detailed view to these parameters.

In experimental mode, the recording of the data will go on, even if the data display is stopped.
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Result Section

View your current results in this section. Three types of result presentation are available in three windows:
"Dose-Response”, "2D Latency (Well X/Y)" and "Result per channel (Well X/Y)".

The upper display shows the "Dose-Response" dialog for each compound. The lower displays show the
"2D Latency" map and the "Result per channel" on the base of the selected well.

Dose-Response

The dose-response curve shows the variation of the physiological markers in relation to the concentration
of the compound.

The "Dose-Response" dialog looks different in dependency of the settings. All available compounds are
displayed. This example shows the field potential duration for the compounds 1 to 4.

Compeund 01 Compound 02

Use the drop-down menus to organize the dose-response curves.

Parameter: | Conduction Velocity =| Display Style: | Mean +- SEM -|,.,|

FP Durtion [T I—
20 Latency Siope * & [Rieon +- StdDev B
RR Interval Mean « - SEM
Peak-to-Peak Maan + Scatier Channel
BoxPlot —‘
v

Choose the type of the curve from the "Parameter" drop-down menu: "FP Duration" describes the latency from
one extremum of the T-component of the heartbeat to the next extremum. "Slope" is the maximal slope of the
Na peak. The "RR Internal" is the time span between two heartbeats, measured from one maximum, that is the
QRS-component to the next maximum. "Peak-to-Peak" describes the amplitude between the maximum and
the minimum of a Na peak. The “Conduction Velocity” shows the velocity of the excitation, calculated between
the first and the last detected electrode as a function of the time.

Compound 04

Normalized FP Interval [%]

Choose the "Display Style": The "Mean" is calculated from the mean results of all wells of one compound.
This simple display format does not show the variability of the wells.

Compound 03

»
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FP Duration[ms]
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The "Mean + StdDev" shows additionally + 1 standard deviation of the mean and allows to estimate variability
between the wells but does not show outlier values.

Compound 04

3,50 x10~
3,00 x10”
2,50 x10°
2,00 x10”
el S e s s e T
1,00 x107

5,00 x10°

Peak-to-Peak[CV]

The "Mean + Scatter" plot shows additionally the mean the results of all concentrations of that well as own
points. Click on the points to make the results of this well but other concentration available. Offers an easy way
to find outliers and to correct them, if necessary, during offline analysis.

Compeund 01 Compound 02

T T

Compound 03 Compeund 08

TG E HITT:

Puameter @9 Ountion = | Daply Sote [T B Nomatce |

The "BoxPlot" shows the distribution of the results between the wells. You clearly see the wells which differ
from the median.

The Coefficient of Variation "CV" is a degree for the variability of a distribution. The "CV" is calculated from
mean divided by standard deviation and has no unit. You need at least two measurements to calculate the
"CV", that is why it is useless for parameters like QT interval or spike count. The "CV" displayed in this plot
is the mean of the "CV" of the concentrations in one single well.

See the variation of the physiological markers in the dose-response curve in absolute values "Raw Values"

Raw Val . B Normaliz . . . .
or in "Normalize" mode. Normalized results are calculated in relation to the respective
control section in %.

Result per Channel

Channel 33

1)
4.000 @ 0 00, o ©

Conduction Welocity[cm/s]

Parameter:

[Consuconveoary [ M el

RR Interval

Conduction Veloci
Na Peak-to-peak

Have a single view of one channel of the selected well in the "Result per Channel" display. See the electrode
ID in the middle over the display, the well ID in the header.

—a . 12:13

Define the "Parameter" via drop-down menu: "Na Peak-to-peak" or "RR-Interval" and "Conduction Velocity".

Start and stop the "Result per Channel" display independent from the compound overview l > l.
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Zoom into accumulated data by moving the mouse from the left to the right while pressing the left mouse
button. Move the mouse the other way round for zooming out. Please read chapter "General Software
Features".

Result Files

When an experiment is finished, the analysis results can be exported by selecting “Export Results” from
the “Application” menu in the header. This opens a dialog where the analysis parameters to be exported
can be selected, as well as the channels.

In “Cardio” mode, there are four tabbed pages from which you select the analysis parameters:
o Heartbeat
J Heartbeat 2D
o QT Interval
. Dose-Response

On each tab page, there are a number of parameters which can be selected or deselected. Clicking the “Export”
button on one of the pages will export these parameters to a comma separated file "*.csv" or to an Excel
“* xIsx” file.

The tabs of the export dialogs are built analogical. On the left side of the dialog enable or disabled the check
boxes to choose the parameters you are interested in. Select the designated electrode channel on the MEA
electrode field and select the wells.

Use the "Select all Electrodes in the Well" buttons ‘*% = *® to select or deselect all electrodes of a well,
click on a single electrode to select or deselect one of them. Apply the stimulation pattern to all wells with the
~ ~

A [E
same compound or to all wells of the plate.

Bgort Heartbeats
Click the respective button to export the file as comma separated value file "*.csv"

without any limitations of data volume in one result file. Excel files "*.xIsx" are limited to 1048576 rows per file.
If the limitation of data volume in Excel is reached, the following error message appears and the exported
“* xIsx” file will contain only 1048576 rows.

Error writing results x

e Reached maximum number of rows for Excel file

Dateityp: |CSV o)
~ Ondnerausbhenden Speichem |  Abbrechen |

In order to import the generated comma separated value “*.csv” files into Excel, please use the “Text Import
Wizard”:
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Comma separated files can also be opened, in Excel. Please import the file to Excel, do not double-click on the
"*.csv" file to open it, otherwise the parameters are not separated in columns. Excel opens the "Text Import
Wizard" dialog for the import of a "*.csv". Please click the option "Delimited" for the original data type and
click "Next".

Text Import Wizard - Step 1 of 3 ? n Text Import Wizard - Step 2 of 3 ? n

The Tret Vazernd s determiresd faat pour dats i ek This scrisen kebs you sk e delimiers your énin contains. Vou can see bow eur b i effeced in fhe presiev beiow,

I this b3 coect, chaose Hest, o7 chnoms Hhe datn hype tht best desoibes your fats Diebraiers
Onginel date tpe ] b

Chvodesn 1 fike P Tl Dest dusorines vou Samicnian Toest carmecutive delimiers as o

®Debmind - Charoctins such o

¢ taks saporets soch fakl i [omma)

Tesk gueifer; |* -
Frond pddth - Pl ars aligaed is 3 1 mpaces bebren sach Fle, Snace T

Dtk
Sert import of pow: || 3 Filagrign: | 65400 : Unicsda (UTF-8) >

Frition & 5 DO CUMENTAT EON\Hafebisechar_BrgitMULTHNELL-S pibier) Pisult FilciJT 4001 200,

Canosl e > Brish Cancel « Back Bt > Enish

Select option "Comma" in "Delimiters" window. Click "Finish" to import the file.

The "*.csv" file is opened. Now you can use it for further analysis.
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In “Neuro” mode, the spike time stamps and the spike bursts can be exported.

In the “Well Selection” part of the dialog, select a well by a left mouse button click. In the “Well” part of the
dialog, you can select channels to export by clicking the grey squares. Selected channels are displayed in red.
Deselecting a channel can be done by clicking it again. Pressing the “Select all” button will select all channels
in the well, while pressing the “Deselect all” button will deselect all channels.

As in the “Analyzer” settings dialog, pressing the “Apply to compound” button will copy the channel selection
of the current well to all wells with the same compound. Pressing the “Apply to all wells” button will copy the
channel selection to all wells. The “Undo” button reverts the last action while the “Redo” button performs it
again.

If no plate is inserted, results generated earlier during an experiment and stored in a file with analysis results
with the extension "*.mwr" can be loaded by pressing “Load Results” in the “Application” menu. These results
of a single compound are displayed in the dose-response plot and can be exported to a "Comma Separated
File" with "*.csv" extension as above via the “Export Results” entry in the “Application” menu.
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Incub8-Screen: Neuro Application

Tutorial for Neuro Experiments

This tutorial explains step by step how to organize a neuro experiment with the Incub8-Screen software.
The typical neuro experiment is arranged in different phases, but at first the experiment must be well
prepared. Please read the tutorial step by step.

To start the software, please click the "Incub8-Screen" icon or select it from the program menu.

i

Neuro Mode

Please use option "Define Experiment" in the "Application" menu. The “Experiment Selection” dialog appears,
and the first step is to define the type of experiment.

Sedect or customize an Experiment to continue

Click "Neuro Cells” in the “Application" window.

-

N

Depending on this selection, the user interface and the analysis functions are optimized for experiments with
neuronal cells.

Experiments

The next step is to specify the type of experiment you are planning to run and to select the necessary software
modules for it.

There are five different predefined experiments available: "Substance Screening", "Cell Type Screening",
"Time-dependent Effects"”, "Custom", and "Simple Recording".

For settings in the “Experiments” window, please read chapter “Experiment Selection” above.
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Main Window of Incub8-Screen “Neuro Mode”
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The main window in "Neuro" mode is built analogously to the main window in "Cardio" mode. The left "Control
Section" side consists of the same dialogs. The "Data Display Section" is different and has four tabbed pages:
"Raw Data Overview",” Spike Cutouts" and "Raw Data". The "PSTH Plots“ are only available, if the software
module “Stimulation” is selected.

The "Result Section" on the right side holds additionally to the "Dose-Response" curve the neuro application

specific dialog "Spike Counts" and "Result per Channel".

Most of the functions in "Neuro" mode are similar to them in "Cardio" mode. Please read chapter "Incub8-
Screen: Cardio Application" for detailed information. This tutorial explains neuro specific functions only.
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Control Section

Configuration of the Experiment via "Settings" dialog.
sengs
EZ I - R N EEOQe, BE

Please read chapter “Control Section” in “Incub8-Screen” “Cardio Mode” for detailed information.

@ Lab Book

Start the configuration of your experiment with the first "Settings" command "Lab Book".

EE Lab Book x EE Lab Book x EE Lab Book X
Sudy  General Notes Sudy General Notes | Sudy General Notes
Study
| Not
Sy 1D nsttution | =
Study Name: s i
Plate ID kb
Headstage ID: 00037 Scientist:
Plate ID: Operator:

PlatelD is required: @
Scan Headstage/Plate
Disable Scanner: ([
Experiment ID:
Cell Line ID:

Cel Line Name:
Cell Cuiture Age:
Dilution Medium: |

OK Cancel OK Cancel 0K Cancel

Type in all information you need for this experiment in the "Study", "General" and "Notes" tabbed pages.

[ [u]
EEO
000 Compounds

Define the "Groups and Recording Phases". Please read chapter "Compounds" in “Cardio Application”
for detailed information.

B Groups it Recenting Phises *

1 2 3 4 5 6 o 5
A —
8 . =
C
D X =
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@ Experimental Flow

| 0 Experimental Flow x|
| Experiment
Start/Stop-Mode | Manual

Bit
: Recording Phase
Recording Phase Timing Timer
Recording Phase Duration |2 S min v

Bt

Analysis Phase

() Restrict Analysis to Time Segment

| Wash-In Phase

Use Wash-In Phase

Wash-in Timing Timer
Wash-in Duration 2 3 min v
| Pipet Phase |
| Pipet Phase Enabled
| |
|
£Q) | oK ‘ Cancel

Define the "Experimental Flow" for neuro experiments. The dialog ,Experimental Flow“ is available in different
appearances to meet the requirements of your experiment in dependency of the settings. Please read chapter
“Experimental Flow” in “Cardio Mode” also for detailed information.

"Define the length of the "Recording" and "Wash-In" phases of the experiment. Within the "Recording" phase,
an "Analysis" phase can be optionally defined. This has the effect that all the data during the recording phase
will be recorded, but the online data analysis will only run on the time window within the analysis phase.

If no analysis phase is defined, the online analysis will run on the full recording phase. Add a "Wash-In" phase,
if necessary.

Configuration of a “Detailed Time Schedule” for Experiments

=5} oK Cancel
Enable Scheduler and configure individual timing ‘

Please click the “Enable Schedule and configure individual timing” button in the “Experimental Flow” dialog

to open the "Time Schedule" dialog for individual experiments. The schedule for the timing of each segment
of the experiment is highly flexible: You can change the parameter for each concentration independently from
others.

Please define the concentration series in the "Compound and Series" dialog first, otherwise the time schedule
will not match with the number of phases set before. In this case, if an experiment is started, the following
error message appears. Please correct the schedule before the experiment can start.

Invalid Scheduler Configuration X

The number of phases defined in the Scheduler differs from
the actual number of recording phases. Please use the
Experiment Flow Dialog to review and confirm the updated
schedule!

Please define for each "Phase" of your experiment, whether you "Enable" or "Disable" the "Pipet" phase.

Incub8 -System multichannelsystems.com February 2026



Set the timing for the "Wash In", the "Recording", the "Analysis" and for the "Pause" phase to "Enable",
"Timer" or "Manual". Define the “Duration" of these phases individually in seconds, minutes and hours.

(9 Experimental Flov *
. [— Rastnct . .

Phase Use Pet Washh yanin Durstion Pruse Poooind PR pnoiyssto  ArobssPhase  Aoshes hase ';x:: Pause Duraticn
Cortrol Tmer | 2mn O Os Dissbled | 0%
0pM Enabled  ~|Tmer  ~|2mn Tmer  ~|2mn O 2min Disabled |03

M |Drsabled ] Daabies 2 2min v
In Eratled Tamer — {Marual e '_ = Pt
InM Eratled ~ | Marual J2min mer ~ | 2min a 2min Disabled
M Ensbled v |Tmer |20 Tiner | 2mn = LD 2mn s
30nM Enabled | Tamer v | 2emn Tener || 2mn [m] Dsabled 0s

imer
100 M Enabled | Tamer | Jemin Timer | 2min O Marual 0%
300nM Ensbled v |Tmer v |2mn Tmer  ~ 2mn O 0s m Disabled |
1M Enabled | Tumer ~ | 2ein Timer ~ | 2min m] 08 Disabled | 0
I Ensbled v |Tmer  ~|2mn Tmer  ~ Zmmn O 0s n Dissbied |05
WM Enabled ~ | Timer v | 2emin Timer | 2min O Os Disabled  ~ | 0
30 M Ensbled v |Tmer v |2mn Timer % 2mn O s Dissbled
Wash Out Enabled v | Taner ~ | 2mn Timer 2mn O
D [ Cancsl

Use the "Copy Column" button B to copy the contents of the current cell to all other cells in the same

column. Use the "Copy Row" button ® to copy the current row to the complete time schedule. Use the
arrows to redo or undo last changes.

g Analyzer Settings

Analyzer Settings for "Spike Detector" and "Spike Processing".

Please read the chapter "Spike Detection” in the Appendix for more information about spike detection.
Tooltips are available and guide through the "Analyzer" dialogs.

@, Analyzer Settings X

Spike Detector  Spike Processing

[ | [m] oog
(| ] om0
Detectiontype:  Threshold ooo ooo

~ 1
Delection 3 2 3 4 D 6
Edge Selection ~ A
Rising Edge @
Faling Edge @ B Q
Automatic Threshold Estimation C
D
Number of Segments: |1

Baseline Duration: 1000 ms

Rising Edge: 5.0 Std. Dev

OLar 0

Faling Edge: | 5.0 Std. Dev

Estimate Estimate For Al
Timing
Dead Time: (3000 oy
Cutouts
Pre Trigger: 1000

Post Trigger: (2000
0K Cancel

Define the "Analyzer Settings" in the "Spike Detector" and "Spike Processing" tab. It is useful to configure

the "Analyzer Settings" when the "Explore" mode is running. All changes are directly sent to the instruments,
that's why you can directly see the effects in the data stream. Decide on the basis of the running data, whether
your settings fit or not.
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Spike Detector

The "Spike Detector" tab allows to set the "Detection type" from the drop-down menu. In dependency
of the detection type, the dialog offers different options.

Detection type: | Threshold
Threshold
Slope

Detection Type: Threshold
Define the "Rising Edge" or "Falling Edge" in the "Edge Selection" window.

In the "Automatic Threshold Estimation" window, you can select the standard deviation for the rising and
falling edge from the numeric up-down boxes. Apply these estimations to the currently selected well by
pressing the button "Estimate" or to all wells with the button "Estimate for all wells".

Detection
Edge Selection
Rising Edge @

Faling Edge @

Automatic Threshold Estimation

Number of Segmerts: (6
Baseline Duration: | 1000 - ms
Rising Edge: 5.0 2] 5id. Dev
Faling Edge: 5.0 2] sid. Dev.

Estimate Estimate For All

Use the up-down box "Number of Segments" to define, how many individual segments are used to estimate
the thresholds. The duration of each segment is defined by the “Baseline Duration”. The threshold is computed
as the minimum standard deviation over all segments, multiplied by either the “Rising Edge” or “Falling Edge”
factor. Using multiple short segments for the computation of the standard deviation instead of one long
segment reduces the risk that the standard deviation is strongly influenced by spike activity.

Select the "Dead Time" in s in the "timer" window.

Timing

Dead Time: 3000 s

Cutouts
Pre Tigger: 1000 I

Post Trigger: 2000 s

When using "Cutouts", please define the "Pre Trigger" and "Post Trigger" in ps from the numeric up-down
boxes.

On the right side of the dialog, the well plate is displayed for the "Well Selection". As usual, the currently
selected well is highlighted with a blue circle.

[ 1T | [u] IDDD‘
1 EEO omg
[ oo oog

oK Cancel

Click “Redo” and “Undo”. Use the arrow buttons for "Undo last changes" and "Redo last changes".
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-

Click "Apply Changes to all Wells with the same Compound" or “Apply Changes to all Wells” and the following
dialog appears "Select Settings to Apply".

Select Settings to Apply

() Use Rising Edge

oK Cancel

Select the settings you want to apply via check boxes. The settings will be immediately applied to all wells
of the currently selected compound.

Detection Type: Slope

Changing the type of the detection for the spike detector to "Slope" the left side of the dialog will change
respectively.

@, Analyzer Settings x

Sphe Detector  Spike Processng

[ a) 11 | | [=] \DED|
1] EED omO
Detectionype:  Siope Ll L] ooo ooo
Delection s £ 3 L 2
Siape Detection ~ A

; @)
Dead Tme: 3000 o
o)
Mimmum Rise Time: 100 o

Masmum Fise Tane: (1000 .

© Fixed Ampitude Sgnal Depandent

Cutout

Fre Trigger: | 1000 S

Post Trgger. 2000 S

0K Cancel

In this case, you have to define the following parameters for ,Slope Detection".

Slope Detection

Dead Time: 3000

Mimum Rise Time: (100 S s

Madmum Rse Time: 1000 s .

O Fixed Ampltude D Signal Dependent

Threshold: [-100 3w

“Dead Time”, “Minimum and Maximum Rise Time” and “Threshold” via up-down menu and “Fixed or Signal
dependent Amplitude” via radio box.
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Spike Processing

@, Analyzer Settings *
Sphe Detector Soke Processng m— — EEE
-
S B ) ~ . 11 [ u} (u[ [u}
B Widh: 100 3 m 11 [S[a[s) [=]s[s]
Tigger Sowce:  Blectrcal Stm — 5 ” 5
Pre Tigger: 500 =] - a
) = = A
Pos Tigger: (1000
st Detector 8
Max irtervalto Stat Bure 50 sl me -
Max intervaito End Bt 50 2 m c C_)

Mo interval Between Bunts: 100

Min. Duration of Burst: 50

Mn. Spike Countin Buw: 4

Netwerk Burst Detecter
Min. Charriels Fartcipating: 6
M, Smutanecus Channels: 3
Spike Court Mode:  Alin Duration

Ausomatic Charrel Selection
O Max Spke Rate Max Ampiticde

0K Cancel

The "Spike Processing" tabbed page to adjust the "Spike Binning", the "Burst Detector", the "Network Burst
Detector" and the "Automatic Channel Selection".

Spike Binning

Spike Brning

Bin Width: [100 s ms
Trigger Source:  Blectrical Stm
Pre Trigger: 500 s ms
Post Trigger: (1000 Sme

The “Spike Binning” window is only available, if the software module “Stimulation” is selected. Use the up-
down boxes in the "Spike Binning" window to define the time duration of the "Bin Width" in ms together
with the "Pre Trigger" and "Post Trigger". The “Trigger Source” has to be “Electrical Stimulation”.

Burst Detection

Burst Detector

Max. Interval to Start Burst: [50 2| ms
Max. Interval to End Burst: |50 > | ms
Vin. Interval Between Bursts: 100 2| ms
Min. Duration of Burst: |50 S| ms

Min. Spike Count in Burst: |4

The “Burst Detection” option allows the detection and analysis of spike bursts. The spikes have to be detected
first. The quality of the burst analysis therefore depends on the accuracy of the spike detection.

The Maxinterval Method for detecting bursts
Find all bursts using the following algorithm:

Scan the spike train until an interspike interval is found that is less than or equal to Max. Interval. While the
interspike intervals are less than Max. End Interval, they are included in the burst. If the interspike interval

is more than Max. End Interval, the burst ends. Merge all the bursts that are less than Min. Interval between
Bursts apart. Remove the bursts that have duration less than Min. Duration of Burst or have fewer spikes than
Min. Number of Spikes.
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The detection parameters for bursts are shown in the following schema.

Min_ duration of a burst

Min. number
P "
P of spikes
Min_interval between in a burst
two bursts

-

Max. interspike interval
in a burst

-
T I

Max. interval at the start of a burst

Parameter for burst detection:

Max. interval to start bursts: maximum interspike interval to start the burst.
Max. interval to end a burst: maximum interspike interval to end the burst.
Min. interval between bursts: minimum interspike interval between two bursts.
Min. duration of burst: minimum burst duration.

Min. number of spikes in burst: minimum number of spikes in a burst.

(Reference: Legendy C.R. and Salcman M. (1985): Bursts and recurrences of bursts in the spike trains
of spontaneously active striate cortex neurons. J. Neurophysiology, 53(4) : 926-939).

Network Burst Detector

Network Burst Detector
Min. Channels Participating: |6
Min. Simutaneous Channels: |3

Spike Count Mode:  All in Duration

The "Network Burst Detector" tool identifies time regions with simultaneously occurring bursting activity
on multiple channels in a well. A "Network Burst" is characterized as a sequence of temporally overlapping
bursts detected by the "Burst Detection" tool on single channels.

To qualify as a "Network Burst"

(a) the number of distinct bursting channels in the sequence needs to be at least the number defined for
"Min. Channels Participating" and

(b) at some point during the sequence, there need to be at least "Min. Simultaneous Channels" channels
that are bursting at the same time.

Detected Network Burst

Channel 1 — — —
Channel 2 I

Channel 3 I | I

Channel 4

Channel 5 —— —

Channel 6 ] —

Time

Figure: Network Burst_1
A toy example is shown in figure "Network Burst_1" above:

For 6 channels in a well, the time regions are marked in red where the "Burst Detector" has detected
a burst for each of these channels. These burst time regions are used as input for the "Network Burst
Detector", which is configured with "Min. Channels Participating" = 4 and "Min. Simultaneous Channels" = 3.

A single "Network Burst" is detected for the time region marked in blue, because during that time region
there is overlap for the bursting activity on channels 1, 2, 3, 5 and 6, which means that the "Min. Channels
participating" criterion is fulfilled. In addition, there are multiple times where four of these channels are
bursting simultaneously, so the "Min. Simultaneous Channels" criterion is fulfilled as well.
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The first part of the bursting activity of channel 6 is not part of the "Network Burst", because a "Network Burst"
starts at the time point where at least two channels are bursting simultaneously. It ends with the last bursting
channel in the temporally overlapping sequence of bursts.

The second half of the figure displays another sequence of temporally overlapping bursts on channels 1, 3, 5
and 6. Although this sequence also fulfills the "Min. Channels Participating" criterion, there is no time point
where more than two of these channels are bursting simultaneously, violating the "Min. Simultaneous
Channels" criterion, so this time region is not recognized as a "Network Burst".

It is possible that a sequence of temporally overlapping bursts actually contains multiple separate "Network
Bursts", for example because there is a single channel with almost continuous bursting activity. An example
for this is shown in the next figure "Network Burst_2" where channel 6 has continuous bursting activity.

Detected Metwork Burst 1 Detected Network Burst 2
1
cronnet 1 | — i —
Channel 2 ] g |
Channel 3 — I : I
Channel 4 — ——
Channel 5 — : —

Channel 6 [N

- Figure: Network Burst_2

In such a case, the sequence of overlapping bursts is split into two (or more) subsequences. The time points
of this splitting procedure are determined by looking at the number of simultaneously bursting channels,
drawn in the lower portion of the figure, and finding "valleys" in this graph.

The third parameter for the "Network Burst Detector", "Spike Count Mode", determines which spikes are
counted as part of the "Network Burst". This has an effect when computing the spike rate and the percentage
of spikes in a "Network Burst". If this parameter is set to "All in Duration", all spikes in the duration of the
"Network Burst" are counted for all channels in the well.

For example, if any spikes were detected for channel 4 in figure "Network Burst_1" during the "Network Burst",
these would be counted towards the spike count of the "Network Burst", although channel 4 never
participated with any bursting activity to the "Network Burst". If, on the other hand, the "Spike Count Mode"

is set to "Participating Bursts", only spikes within bursts on the individual channels within the "Network Burst",
for example the time regions marked in red in figure "Network Burst_1" and "Network Burst_2" are counted
towards the spike count.

(References: Wagenaar D., DeMarse T.B. and Potter S.M. (2005): MeaBench: A toolset for multielectrode data
acquisition and online analysis. Conference Proceedings. 2nd International IEEE EMBS Conference on Neural
Engineering, 2005. Mendis G.D.C, Morrisroe E., Petrou S. and Halgamuge, S. K. (2016): Use of adaptive network
burst detection methods for multielectrode array data and the generation of artificial spike patterns for
method evaluation. J. Neural Eng. 13 (2016) 026009 (19pp))

Automatic Channel Selection

Automatic Channel Selection -
Copy Settings X

Duration: 10 s

= Copythe channel selection settings of the current well C3 to
© Max Spike Rate D Max Ampitude o all wells before running the automatic channel selection?

Run channel selection for all wells

Ja Nein Abbrechen

This tool selects the representative channel for the calculation of the dose-response curve via "Max Spike Rate"
or via "Max Amplitude". Define the time span for the calculation interval with the up-down box "Duration in
seconds. Apply the selection to all wells by pressing the button "Run channel selection for all wells".

Click button “Run channel selection to all wells” and the “Copy Settings” dialog will appear.

Select all "Burst Detection" and "Network Burst Detection" parameters that can be selected in the "Dose
Response Display" window and in the “Multiwell Selection Panel”.
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Crosslink to Treatment Response Display

All "Burst Detection" and "Network Burst Detection" parameters can be selected in the "Treatment Response
Display" window.

Parameter: | Network Burst Count

Burst Spike Count
Burst Spike Rate
Percentage Spikes in Burst

Interburst Interval
¢ Network Burst Count
Network Burst Duration
Network Burst Spike Count
Network Burst Spike Rate
Percentage Spikes in Network
000t Network Interburst Interval

Crosslink to the Multiwell Selection Panel

The difference to the "Control Section" in "Cardio" mode is the function of the display in the "Multiwell
Selection Panel". In "Cardio" mode you have an excitation map, in "Neuro" mode you have five opportunities
to be selected from the drop-down menu "Display Style".

1 2 3 4 s &
"ANEREE
‘HNEEENE
‘HEIEIR
-IMEAEER

Display Style: | Spike Count =

Logfile Burst Count

< 18.11.2025 10: Network Burst Count
< 18.11.2025 104 Network Burst Events
<18.11.2025 10 5 e cted Channel

-~ 12 11 078 10

Spike Count

utinc ckecion P Moiiwel SelectionPancl —————— |
1 2 3 4 5 6 1 2 3 4 5 6

"HEENM: A i 3ok
AN E@E | oo s 8D

CHHXKXKEKE | gy 0 & 5

DX AKX XXX X o & &£ 5 o B

Display Style: g

"Spike Count": The channel activity is displayed in terms of spike count per channel in a moving window.
The higher the spike count rates, the darker the color of the channel in the 2D map. Change the color of
the map in the "Spike Count" display in the "Map Settings" dialog.

Burst Count

Multiwell Selection Panel

1 2 3 - 5 6

O00Oeea
B s kg
Cor d v )
A Tl &) Lo,

Doy e TR |-

"Burst Count": The channel activity is displayed in terms of burst count per channel in a moving window.
The higher the burst count rates, the darker the color of the channel in the 2D map.
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Network Burst Count

[Multiwell Selection Panel

1 2 3 4 D 6

(XAKXXXXX
PXNAHKXXXXX

PEELA I Network Burst Count [l

"Network Burst Count": The channel activity is displayed in terms of network burst count per well in a moving
window. The higher the network burst count rates, the darker the blue color of the circle in the 2D map

Network Burst Event

Multiwell Selection Panel
1 2 3 4 5 6
A

° e e
(XX XXX X
PX X X X X X

MR Network Burst Events ik

"Network Burst Events": The channel activity is displayed in terms of network burst events per well in a moving
window. If a network burst event is detected, a circle in blue color is flashing in that well of the 2D map

Selected Channel

Muttiwell Selection Panel
1 2 3 4 5 6
A 2 34 13

(XAXAXXXX
PXN AKX XXX X

Display Style: | e rr] |-

"Selected Channel": Click "Selected Channel" to show the number of channels which are automatically selected
via spike detection. Change the selection manually by clicking onto a different electrode in the data display.
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Data Acquisition

| & Data Source Settings X

Data Source

Sampling Rate: 20000 Hz
Power On At Startup

Filter Settings
High-Pass Fiter: 2. order THe

Low-Pass Fiter: 4 order 3500 Hz

0K ‘ Cancel

Please define the parameter in the “Data Source settings” dialog.
Data Source
Please select the "Sampling Rate" in Hz in the "Data Source" window from the drop-down menu.

Enable the checkbox “Power On at Startup” to initialize the “Wake-up Mode, if necessary. The Incub8-Screen
software has to be restarted to apply the desired mode.

Wake-up Mode

The settings in the ,, Experimental Flow” dialog corresponds with the settings in the “Data Source Settings”
dialog. Please enable the checkbox “Power on at Start-up” to use the “Wake-up” mode.

Important: Power down the Incub8-Screen software and start the software again, each time you enable or disable this checkbox.

For recording intervals, please define the “Warm-up Phase Duration” and the “Recording Phase Duration”.
The initialization phase guarantees a warming up of the headstage, until stable recordings are possible.
After recording the Incub8 headstage is switched off again.

The “Wake-up Mode” gives the possibility to switch the headstage of the Incub8-System off during long term
experiments. Switch the headstage off, for example, when using it in the incubator to prevent that additional

heat from the headstage influences the well-adjusted temperature in the incubator.

In case you do not use the “Wake-up Mode” please lower the temperature in the incubator of about
3to 4 °Cin dependency of the volume and the air impermeability of the incubator used.

Filter Settings

¢ o Snmme g X & Data Source Settings x
Data Source Data Source
Sampling Rate: 200 Hz Samping Rate. He
B Power On A Starts
Power On At Statup 8 Power On A Statup
Fiter Settings
Fiter Settings
High-Pass Fiter: 2. order 1Hz

High-Pass Filter: 2. onder 1Hz
Low-Pass Fiter 3500 He

3. order
4 order

Low-Pass Fiter: 4, order

0K Cancel

Set the "High- and Low-Pass Filter" settings of the Incub8 device with the drop-down menus. Choose between
1st and 2nd order Butterworth filters for the "High-Pass Filters" and between 1st and 4th order for "Low-Pass
Filters".

If the data acquisition is not active, press "Make Permanent" in order to write the filter settings to the device.
This ensures that the same settings will be loaded after rebooting the Incub8 device.
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Data Display Section

View your current data in this section. In "Neuro" mode, there are four displays in the tabbed pages:
"Raw Data Overview", the "PSTH Plots” Peri-stimulus time histogram, visible only if the software module
“Stimulation” is selected, the "Spike Cutouts" and "Raw Data".

The upper display shows an overview of all wells in the "Raw Data Overview" window or of the electrodes
of one well that was selected in the "Multiwell Selection Panel" dialog in the left "Control Section". The lower
display shows the single view of one electrode.

Raw Data Overview

@7 2 21 31 A3 [ 31 ICOREE | lu—':'? I N
2 32 ] 42 1. 2 k¥ 2 12 ] 32 [ 22 4 1. Er 4
— n — — — .

€1 [o_ 31 @ [ (= N I EENED € [0 [ & @ [

LN il il Dz [a1 31 CE I P El CERED D5 [21 31 CL i R

I I ) N EET I S I I N I LI I I

_‘au_—;.»u__au—l_‘zdu__uu _;AuT

SNV Q& 5 s | ] B Ensbled

PSTH Plots (Well A3} | Raw Data Overview | Spike Cutouts (Well A3} | Raw Data (Well 43) |

The "Raw Data Overview" window gives an overview of all wells of the plate. The overview will automatically
be adapted to 24 or 96 wells. Navigate from well to well by clicking on it.

By default this display is initially disabled, because calculating the huge amount of data streams needs capacity
and performance of the computer. Click the check box "Enable" in the footer of the window to see the streams.

4,25 mV - _— . )
-4:25$‘u‘ % a Q 5 s E [[] Enabled Warning: Display disabled due to performance problems!

If the data acquisition computer is overloaded during an experiment, the overview display will be automatically
disabled: "Warning: Display disabled due to performance problems!" Export a picture of the "Overview Raw

Data" window by clicking the button "Export to Image File" lE] The file format is *.jpg, *.png or *.bmp.

Click the "Adjust to signal Min/Max" button W and read the current value beside. The scaling of the y-axis
is set to the minimum and maximum of all samples in the well.

aa

Clicking the button "Zoom In" cuts the scaling in a half and "Zoom Out" doubles the scaling

Define the time span displayed in the overview in seconds via up-down box > &s
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PSTH Plots
The PSTH plot is visible only if the software module “Stimulation” is selected.

Peri-stimulus time (PST) histograms display the distribution of spike times relative to the onset of each
stimulus presentation. They are often the most useful way to show temporal discharge patterns.

et =

The neuronal response due to a single stimulation consists of one component, which is causally determined
by the pulse and of several components, which are not caused by the stimulation, spontaneous activity,

for example. If all components of the response have similar amplitudes as the stimulus induced component,
it is not possible to see this component. That is, why the Peri-Stimulus-Time-Histogram (PSTH) is calculated.
The histogram is the arithmetic mean over several identical stimulations and shows the time point, which

is directly correlated to the stimulus "Incub8-Screen Software".

The screen is permanently updated. Data which cannot be displayed for lack of space are available for

F” icon.

the calculation of the histogram anyway. Save an image of the screen by clicking the "Export"

If a PSTH plot is plotted during stimulation, a blue bar in the PSTH plot indicates the time stamp of the stimulus.

Spike Cutouts
The "Spike Cutouts" window is separated in the upper overview and the lower single view display.

In the "Overview" display, you see the mean values of the data segment around all spike cutouts.

0,5 0 05 1 15 2

_§.Q @ Pt #ms Post 2 12 ms [l [ Number of Cutouts 7 2

PSTH Plats (Well A1) | Raw Data Overview | Spike Custouts (Well A1) | Raw Dats (Well A1)

The neuronal response due to a single stimulation consists of one component, which is causally determined
by the pulse and of several components, which are not caused by the stimulation, spontaneous activity,

for example. If all components of the response have similar amplitudes as the stimulus induced component,
it is not possible to see this component. That is, why the Peri-Stimulus-Time-Histogram (PSTH) is calculated.
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The histogram is the arithmetic mean over several identical stimulations and shows the time point, which
is directly correlated to the stimulus.

The screen is permanently updated. Data which cannot be displayed for lack of space are available for the
calculation of the histogram anyway. Save an image of the screen by clicking the "Export" icon.

Spike Cutout Overview
The "Spike Cutouts" window is separated in the upper overview and the lower single view display.
In the "Overview" display, you see the mean values of the data segment around all spike cutouts.

The "Spike Cutouts" display is specific for Neuro mode. Functions and tools are similar to the "Averages"
display in Cardio mode.

Click the "Adjust to signal Min/Max" button |_$' and read the current value beside. The scaling of the y-axis
is set to the minimum and maximum of all samples in the well.

aa

Clicking the button "Zoom In" cuts the scaling in a half and "Zoom Out" doubles the scaling

One channel of the well has to be defined for analysis and display of the "Dose-Response" curve. Define this
electrode by clicking the "Select representative channel" button [”. The channel analyzed in the single view will
be highlighted in green and the channel with the blue frame will be used for the result analysis. The screen is
permanently updated. Data which cannot be displayed for lack of space are available for the calculation of the

b icon.

histogram anyway. Save an image of the screen by clicking the "Export"

Spike Cutout Single View

The single view shows an overlay plot of the last cutouts of the selected channel. Define the "Time" scale in
the single view with the "Pre" and "Post" up-down boxes in ms. Select the number of the plotted cutouts via
"Number of Cutouts" up-down box.

I

i s

IR
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Raw Data

The "Overview" in the “Raw Data” display shows the raw data of all electrodes in the well, so you have a good
overview of the activity in the desired well.

3 " i i
i

Do st@@s #: X[H |
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100 .

148 150 152

“4aar:: WU |

PSTH Plots (Well A |Raw Data C | Spike Cutouts (Well A1) Raw Data (Well A1)

Voltage [uV]

See the identification of the selected well in the header of the dialog. The upper left electrode is selected

by default. Jump between the electrodes without stopping the experiment, the selected electrode will be
highlighted in green and viewed in detail in the "Single View". The vertical red marker indicates the detection
of a heartbeat or a spike in both displays. A horizontal red bar above the spike markers indicates the detection
and duration of a spike burst.

Click the "Adjust to signal Min/Max" [_3’ button and read the current value beside. The scaling of the y-axis
is set to the minimum and maximum of all samples in the well.

aa

Clicking the button "Zoom In" cuts the scaling in a half and "Zoom Out" doubles the scaling
Use the up-down box to scale the time x-axis in each window of the overview. Deselect electrodes by clicking
the "Exclude Channel" button E‘ first and then on the electrode. Click the electrode to select it again.
Important: Data of excluded electrodes will not be recorded and stored!

One channel of the well has to be defined for analysis and display of the "Dose-Response" curve. Define this

electrode by clicking the "Select representative channel" button E” The analyzed channel will be highlighted
in green and framed in a blue frame.
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The following screenshot shows "Raw Data" display with the time stamps of stimulation indicated by the
orange triangle in the "Single View".

L1 a

Valtage [mv]

I Vi eV
Time (5]
“4aa:: BE

2633 mV 5
25633 mY “#aa s X[
200
150
100
50
3216 3217 3218 328 3,220
PSTH Plots (Well [ | Raw Data O..| Spike Cutouts (Well D5) Raw Data (Well DS)

Raw Data Single View

100

s0

(]

T

Voltage [uV]

100 Lim L m |
592 593 554 595
Time [5]
“aQ:::- N
PSTH Plots (Well AT)| Raw Data Q.. | Spike Cutouts (Well 2 Raw Data (Well A1) “aa::: Wk

The lower display shows the single view of one electrode of the “Raw Data” display. The single view shows data
of the selected electrode channel more detailed.

In this example, the raw data of the selected electrode No 13 is displayed. See the electrode ID in the left upper
edge of the display. Set the threshold for the spike detection individually for each electrode. The detection
events are displayed in red for the upper detection point and blue for the lower detection point on the "Time"
axis.

Click the "Adjust to signal Min/Max" button g The scaling of the y-axis is set to the minimum and maximum
of all samples in the channel.

Zooming in cuts the scaling in a half and zooming out doubles the scaling aQ . Additionally, you can zoom
into a region of interest by moving the mouse from the left to the right while pressing the left mouse button.
Move the mouse the other way round for zooming out. Please read chapter "General Software Features".

Use the up-down box to scale the time axis of the single view display. Start and stop the data display | >

independent from the overview. In experimental mode the recording of the data will go on, even if the data
display is stopped.
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Result Section

View your current results in this section. Three types of result presentation are available in three dialogs:
"Treatment Response" and "Spike Count" and “Results per Channel (Well X/Y).

The upper display shows the "Treatment Response" dialog for each compound. The lower displays show
the "Spike Count" map on the base of the selected well and the “Result per Channel (Well X/Y)” display
on base of one channel of the selected well.

Treatment Response

The treatment response curve shows the variation of the physiological markers in relation to the concentration
of the compound. Please read more about this theme in chapter "Theoretical Background of Dose-Response
Curve Calculation".

The "Treatment Response" dialog looks different depending on the settings. All available compounds are
displayed. This screenshot shows the "Normalized" "Mean" value of the only available parameter "Spike
Count" for the compounds 1 and 2.

Compound 01

1.524
& 1522
3 1820
S 1m8
- T
& 1514

1812

1518
¢ 1916
5 1514
S 1812
2 1m0
B 1508
" 1508

Parsmeter: Spike Count = Display Style: |[ITT .
Choose the "Display Style": The "Mean" is calculated from the mean results of all wells of one compound.
This simple display format does not show the variability of the wells.

See the variation of the physiological markers in the dose-response curve in absolute values "Raw Values'
- or in "Normalize" mode. Normalized results are calculated in relation to the
respective control section in %.

Compound DL

3 1005

Normalized Spike Count [%
o 2
o

%,

2 %
s

%
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The "Mean + StdDev" shows additionally + 1 standard deviation of the mean and allows to estimate variability
between the wells but does not show runaway values.

Compound 01

1.960

E 1e40

S 1520 | . -~y A s
v

% 1500

=

“ 1.880
1860

1960 [ 1
1540
1.920 !
1500 | $m— - a1
1880
1.860

Parsmeter: Spike Count - Duplay Styie TN |- [

Spike Count

The "Mean + Scatter" plot shows additionally to the mean the results of all concentrations of that well as own
points. Click on the points to make the results of this well but other concentration available. This display format
allows simply to find runaways to correct them, if necessary during offline analysis.

Compound 01

1.580
& 1.960

L an0Rnnndonnnt

1.860

1.580
= 1960

- ENRIRLIRIER

1.860

Puametes Spike ot = | Duply Sl [ETED B ormaie |

The "BoxPlot" shows the distribution of the results between the wells. You clearly see the wells which differ
from the median.

The Coefficient of Variation "CV" is a degree for the variability of a distribution. The "CV" is calculated from
mean divided by standard deviation and has no unit. You need at least two measurements to calculate the
"CV", that is why it is useless for parameters like spike count or QT interval in "Cardio" mode.

Additionally, to the "Treatment Response" curve, the windows "Spike Counts" and "Result per Channel" are
available in "Neuro" mode.

Spike Counts

Spike Counts (Well A6) Spike Counts (Well AS)

Spike Counts (Well C3)

00:00:55.600000 01:53:33.200000 00:01:49.500000

Width: |10 3 s | Updatelnterval: 1 3 's | £§ Width: (10 3 s | Update Interval: |1 3 s | £¢ Width: {10 <-|s | Updateinterval: 1 <-|s | £

The channel activity is displayed in terms of spike count in a moving window. The higher the spike count,
the darker the color of the channel in the 2D map. Spike counts are not interpolated between channels.

Below the map the current timestamp is displayed in hour, minute, second, and millisecond.

Modify the value in the “Width” numeric-up-down control to adjust the time range in which the spike counts
are computed. The value given in the “Update Interval” numeric-up-down control specifies the update rate
of the spike count maps. The mapping of spike counts to color can be adjusted in the “Map Tab” of the “Map
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Settings Dialog” with the parameters “Minimum” (represented by white color) and “Maximum” (represented
by black color). Values outside this minimum-maximum range will be displayed either as white or black.

| Map settings

Data Map
Color Map <] & invet
Conttour Off -2
Arows off =
Maximum 50 M Auto
Minimum 0 S Ohuo
| Sze(WxH)  [148x 148 O
|
| Interpolation NearestNeighbor ~

Show Blectrodes )

Click the icon to adjust the map parameters in the "Map Settings" dialog. Please read the respective chapter
in "Incub8-Screen Software". Change the color of the map for a better view.

Results per Channel

Result per channel (Well B4) Result per channel (Well B4)
Channel 42 Channel 42
¥ 120 z °
= 110 Qe 2 200
S 100 - ©
B %0 ° g 150 ° °
3 80 =4
e (+]
= 100
FEELY Il c<t Duration q 2 o o q
2 gg Burst Spike Rate ER-1) e o o
Interburst Interval @
& |Network Burst Duration \:fz
& Network Burst Spike Rate &
Network Interburst Interval
Parameter: | Burst Duration H . m Parameter: ([ 8 EES H . m

Display the results of one channel of a respective well in the "Result per Channel" view. Please select
the parameter which should be shown from the drop-down menu.

Start and stop the display via "Start / Stop" button and save data as comma separated file "*.csv".
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Experimental Process

See the "Experiment Control" window in the "Control Section" on the left side of the main menu. This dialog
schedules your experiment.

Experiment Control T
)

L IOISENE) N — IMOISEYE)
=

Prepare the well plate you want to use carefully. Insert the well plate in correct orientation in the Incub8
headstage. Before you can start an experiment, please fix the well plate in the incub8 headstage. Use the
Incub8-VariPlate Base to work with standard well plates.

It is useful to configure the "Analyzer Settings" when the "Explore" mode is running. All changes are directly
sent to the instruments, that is why you can directly see the effects in the data stream. Decide on the basis
of the running data, whether your actual settings fit or not.

Changes of "Analyzer Settings" effect all electrodes in one well. The only exception is the "Spike Detector"
in the "Raw Data Display" in the "Neuro" modus, the threshold settings can be changed per channel. Please
see "Raw Data Section" on in this chapter.

After passing all these preparation steps you can now start your experiment. Click the "Go" > “ button.

During the experiment, the phases are repeated in dependency of the number of compounds. All experiment
phases are run automatically. When the experiment is finished, you can save the “Report” file as *.PDF.

Preliminary Phase

Control Phase

Pipetting of the first compound

Wash in

Test

Analysis

Pipetting of the next dilution of the compound
Wash in

Test

Analysis
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Analyze Recordings

IncubB-Screen Startup X

4

Incub8 Experiment

MEA Xpress Experiment

i,

Analyze Recordings

The “Analyze Recordings” mode gives you the opportunity to re-run the analysis on your recorded Incub8-
Screen data files in order to optimize the analysis parameters.

If you open the software for the first time, it may prompt you to select an experiment type. This selection
has no further effect on the "Analyze Recordings" mode.

[ Select Recording

— ai X%
_ Fletio

File Path Date

D\120250805_No_Compound. 2025-08-05 092934 D/\Data20251113_No_Group_001_Control_00037mws @
D\ \20250805_No_Compound. 2025-08-050943.18

D\120250806_No_Compound 2025-08-06 124449 -

D\ \20250806_No_Compound 20250806 124729 S Oevow: Moliech-bucub (S0 $1002.0)

DA\ 120251010_No_Compoun. 20251010 112415 = R

DA120251010_No_Compoun. 202510-10115146 3= Epetnert: Gustom

D\.\20251031_No_Compoun 20251031 120239 Vi Sumiaton: Secrcal and LED

DA\ 120251031_No_Compoun 20251031 121401 v

DA\120251110_No_Compoun. 20251110 11:3451 %) Douirg Potocck ooy

D\_\20251111_No_Compoun. 20251111 105404 T Poetng Marat

DA.120251111_No_Compoun 2025111110655 h

D 2025-11-11111225 O Roconing: s i

‘ Repotng: POF Repot

The “Select Recording” dialog lists all recordings in the default recording folder for Incub8-Screen. This folder
can be changed in the “Recorder Settings” dialog. If a recording is selected in the list on the left hand side,
the file name, experiment type and the selected software modules are shown on the right hand side. You can

use the button @ to open an overview of all parameters of the experiment in the “Experiment Info” dialog.
[ [ ee——— - o x
12 3 4 5 &6 o Fa
A.. -, I .
-, ..

1 : -
)

o0

00 I

The “Experiment Info” dialog holds five tabs: Lab Book, Compound, Timing, Stimulation and Data Source.
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Use the "Select File..." and "Select Folder..." dialog to show either a single file or all Incub8-Screen recordings
in a folder in the file list.

If you use the "Select File..." button, for example, the "Select Multiwell File to Open" dialog appears.

| Load raw gata file X

©

¢ v 4 « Daten » Screen

Organisieren ~ Neuer Ordner =- 0 @
5 e SSDWin10 (C Name Anderungsdatum Tvp
= 55D DATA (%) Cardie e
MultiWell Axiogenesis-WS 1 D
= tmp (\\mes-dt 9
[ Newro 24062025 10:58 Dateiordner
> = gmbh Mmes- |
= develop (\\mc
Dateiname: Raw data files (*mwd)
|
| Offnen |  Abbrechen
[ Select Recording - o 3
» 0O Fie irfo
File Path Date
D\120250805_No_Compound 2025080509293 D:Data20251113_No_Group_001_Control_00037mws @
D\ \20250805_No_Compound. 2025-08-050943.18
DA\\20250806_No_Compound 2025-08-06 124449 -
D)\120250806_No_Compound 20250806 124729 R Oniow Wb b N $1020)
DA\ 120251010_No_Compoun. 20251010 112415 3 R
D)\ \20251010_No_Compoun. 202510-10 115146 3= Bpetnert: Gustom
D\ \20251031_No_Compoun 20251031 120239 Vi Sumaton: Bectrcaland LED
DA\ 120251031_No_Compoun 20251031 121401
D:\120251110_No_Compoun 2025-11-1011:3451 %) Dosirg Protocck Clmisivy
DA 120251111_No_Compoun. 20251111 105404 T Poetng Maruat
DA.120251111_No_Compoun 2025111110655
D)\ _120251111_No, 2025-11-11 111225 O Rocoring: s i
D \20251113_No_Group_001 20251113 110336
DA_\20251113_No_Group_002 20251113 111844

Feplay Fie Aralyze Fle

After selection, all parameters available in this file are displayed in the “Select Recording” dialog.

Click the button “Replay File” for replaying the selected file in the Incub8-Screen program. “Analyze File” opens
the file directly in the Incub8-Analyzer software.

Application

Application | Commands  Settings
Load Recardings
Save Configuration As ..
Load Configuration
Save as Default Configuration
Restore Default Configuration
Delete Default Configuration
Export Results

Load Results

Reset Window Arrangement

Exit Alt+F4

Click "Load Recordings" to select Incub8-Screen files directly for the Replayer “Replay File” button or click the
“Analyze File” button for the “Analyzer”.

[ select Recording - 0o X
=0 Fletio

File Path Date

D\ 120250805_No_Compound 2025080509293 D1Data120251113_No_Group_001_Contol_00037mws @
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DA\\20250806_No_Compound 20250806 124449

D)\120250806_No_Compound 20250806 124729 R Onvow Wl il AN S1A )

DA, 120251010_No_Compoun. 20251010 112415 =

DA120251010_No_Compoun. 202510-10 115146 3= Empetmert. Gustom

DA\ \20251031_No_Compoun. 20251031 120239 Vi Sumabon: Becticaland LED

DA\ 120251031_No_Compoun 20251031 121401 y

DA.120251110_No_Compoun. 20251110 11:3451 %) Dosing Protooct Claioivg

D)\120251111_No_Compoun, 2025111105404 T Poetng Mart
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DA _120251113_No_Group_002 20251113 111844

“Save Configuration As....” in the “Save Settings” dialog or in “Application”.
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“Load Results”

[ Load results X
MultiWel... > Neuro >
Organisieren ~ Neuer Ordner =- 3 0
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= tmp (\mes-dt Neuro 414 te ‘

o e 11-51_11K_PrimaryNeurons.mwr

1_veh_PrimaryNeurons.mwr

= develop (\\me |
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| Offnen Abbrechen

The user interface “Experiment Control“ and corresponding commands in the main menu will change.

xperiment Control

G o
b Eriore Cormel
> -

T o =

Load Data File

Please select a raw data file first. Load raw data files using the “Open” or “Load Replayer File“ commands.

Losc Data il

P Dota Fe:

Semeg Fin

In the “Load Data File” dialog, press the upper "Open" button "I to load a raw data file with the extension
"*. mwd".

If the folder containing the selected raw data file also contains a matching settings file with the extension
"* . mws", it will be automatically selected. This should be the case as long as all files generated in an
experiment are kept together in the same location. Otherwise, or if you want to load a different settings file,

press the lower "Open" button I to select a settings file with the extension "*.mws" or "*.xml" file.
With the exception of the analyzer settings, the contents of the settings file have to match the settings that
were used during data acquisition. Pressing the “OK” button will load the associated files or an error message
appears if the settings file does not match the data file.

The name of the file is displayed in the status bar of the footer.

Experiment Control
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Explore Mode
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In "Explore" mode, the recorded data is displayed and analyzed in its original speed. Click on the "Explore" icon
in order to start or stop exploring. The data recorded during the test phase of this concentration will be played
after pressing the “Explore” button. Please use the drop-down menu to the right of the “Explore” button to
select one of the substance doses contained in the data file, for example 300 pM. Just like in recording mode,
the explore function of the replayer enables you to modify analysis. You can directly see the effects on
incoming raw data in real-time.

The screenshot above shows the main menu of the "Replayer Mode" replaying a file recorded in "Neuro"
application.

Use the "Explore" mode to select a representative channel for each well, which will later be used for dose
response results. This selection will be used for all doses. Keep the "Explore" mode running for at least 10
seconds in order to automatically select representative channels.

Experiment Mode: Restart the Analysis of a complete File

14

Restart the analysis of the complete file using the ,,Go!“ command. The analysis runs through, one
concentration after the other until the experiment is stopped with the "Wash Out" phase.

Running a complete analysis will be performed as quickly as possible. In order to improve performance,

raw data will not be displayed in this mode either in overview nor in single view. Please switch to "Averages'
display to observe data. Additionally, the "2D Latency" maps in "Cardio" application and "Spike Count" maps
in "Neuro" application are disabled.

Save Results

[Experiment Control
o o

§ Explore Cortrol
» Go! Control
s ™

Save

After an experiment is finished and you are satisfied with the analysis results, press the “Save results after

replaying” button or use the main menu "Command" option to generate a report sheet and store the result
files on the hard disk.
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Commands | Settings Help | Commands | Settings Help
C,  Explore Cell Culture G  Load Replayer File

. | |
B Stert Experiment Q, Explore Cell Culture
P Start Experiment

Start Stimulator
Start Stimulator

Start LED Stimulator Save Results

Override Plate Type Boot Headstage

Using the "Save Results" command the Incub8-Screen replayer data files results (*.mwr), settings (*.mws)

and cutout (*.mwc) will be saved to the directory defined in the recorder settings. File names are automatically
created according to the recorder settings. No existing file will be overwritten, file names will automatically

be modified with an increasing number. The file dialog, which opens after clicking the "Save" icon, enables you
to save a new report file. Please select location and name for the new file. If you are not going to save a new

report file, just close the dialog.
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Incub8-Analyzer Software

Introduction

The "Incub8-Analyzer" software is developed to analyze data, produced with the "Incub8-Screen" software and
facilitates the detailed analysis of the generated data. The analyzer is built-on two application modes almost in
the same manner as the "Incub8-Screen" software, in Cardio and Neuro Mode. Appropriate tools allow the
analysis of the incoming files and an output of significant results on base of graphs or data files.

System Requirements

One of the following Microsoft Windows ® operating systems is required: (64 Bit) Windows 11 or higher
(English and German versions supported) with the NT file system. Other language versions may lead to
software errors.

Main Features
The main features of the Incub8-Analyzer software are:

- Merging of results from different experiments.

- Exploration of the raw data.

- Selection of time segments for analysis.

- Spectral filtering (high-pass, low-pass, notch).

- Generation of a dose-response curves.

- Export of results from each analysis in form of a graph or a file.
- Report generation.

Cardio Mode

- Heartbeat detection and averaging.
- 2D latency analysis.
- Manual and automatic analysis of the field potential duration (QT-related interval analysis).

Neuro Mode

- Spike detection.

- Burst detection.

- Network burst detection.
- Export of spike cutouts.

Input Files
Please use following files for the detailed analysis, created with the Incub8-Screen or Incub8-Analyzer software.

- Raw data files with the extension "*.mwd". Multiwell raw data files include raw data of the electrodes,
auxiliary channels and digital-in in binary format.

- Result data files with the extension "*.mwr". The result XML-files include analysis settings and analysis
results. Open "*.mwr" files directly from the Windows Explorer via double-click in Incub8-Analyzer.

- Settings files with the extension "*.mws". The settings XML-files contain the settings of the experiments.

- Cutout files with the extension "*mwc" are optional. Cutouts files contain spike cutouts or heartbeat
averages in binary format.

- Analysis files with the extension "*.mwa". Open "*.mwa" files directly from the Windows Explorer via
double-click in Incub8-Analyzer.

Incub8 -System multichannelsystems.com February 2026



Additionally, you can import files with the extension "*c2r", generated with the Cardio2D software for
individual analysis or for merging with multiwell files, generated with Incub8-Screen software. The Cardio2D
files have to fulfill specific requirements: They have to be generated in Cardio2D “Basic” mode with an Incub8-
System, a 60-6wellMEA, a 256-6wellMEA or a 256-9wellMEA and need to have a dilution series, which starts
with a control phase.

It is possible to reanalysis an analysis file generated with the Incub8-Analyzer software.

Due to the huge amount of data, from up to 96 well with a sampling rate of up to 50 kHz, Multi Channel
Systems MCS GmbH recommends a SSD drive for a faster access to the data.

Output Files

Analysis files with the extension "*.mwa" and cutout files with the extension ".mwc". The cutout files can
be exported to other data formats with the Multi Channel DataManager.

Comma separated value files with the extension "*.csv", which can be processed with common software,
respectively.

Graphs or images with the extension "*.bmp", "*jpg" or "*.png" from each display window. Report Sheet
files in "*.PDF" format.

Report Sheet
s 1

Save Analysis

Please click the "Save Analysis" button to save the current state of the analysis as an *.mwa file. You may also
generate a detailed PDF report with the analysis results.

Find detailed information about the "Neuro" and "Cardio" mode in the following chapters. Software features
which are important for both modes are explained in chapter "General Software Features".

Start Working

To start working with the Incub8-Analyzer software, please select your application mode, and all following
functions are adapted to "Cardio" or "Neuro" mode.

After that, please import a file and set the analysis parameter step by step. After analyzing export your results
and generate a report sheet.

File Control

=V AN

Row Data Path: (@ H'wosru\Daten Uky\20250327.

Growp_01_007_00031 7w

Cutows Data Path: [y Hiusemygu\Diten Ude\ 20250327 Growp_01_001_ 0003 amwe:
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Incub8-Analyzer: Cardio Mode

The Incub8-System was developed on the base of the established MEA technology to meet the need
for higher throughput electrophysiology.

Use the system in "Cardio Mode" for a broad field of applications. For electrophysiological recordings
from cardiac cell cultures, for stem cell derived cell types and for cardio myocytes, for example in order

to measure pharmacological effects on the heartbeats and the QT potential.

Please find detailed information about the Incub8-Analyzer in "Cardio Mode" in the following chapters.
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The main window of the "Incub8-Analyzer" software is divided in three windows with a menu bar above.

The control window on the left includes the "File Control" window, the "Analysis Control" and the "Experiment
View" window. In the data display of the center part you can decide between three tabs, the "Raw Data
Explorer", the "Min-Max Analysis" or the "QT Analysis". On the right side, you see the window for the "Dose-
Response" curve.

Menu Bar

Application

Application | Help
‘ Select Application

Save Template
Load Template
Export Results

Exit Alt+F4

Select Application “Cardio” or “Neuro” mode.

[ etect your Appiiation X

\

Use the "Save Template" function to select a well and store the analysis parameters of this well to a template
file with the extension *.mwt.

With the "Load Template" function, such a template file can be loaded later on and the analysis parameters
stored in it will be applied to all wells of all experiments currently opened in the Incub8-Analyzer.
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Click "Export Results" to open the export dialog. Please read chapter "Export" for more information later on.
Menu to "Exit" the Incub8-Analyzer program.

Help

Help

| View Help
Check for Updates...

About

Enter the online help with the "View Help" command.
The option "Check for Updates" provides fast access to the MCS web site.

Check For Updates E About X

‘ Error while checkina for undates!

Software URL File not found

Multiwell Analyzer

Incub8-Analyzer
207090
Mutti Channel Systems MCS GmbH

Copyright © MCS 2015-2025

If the Incub8-Analyzer software is not up to date, click the button "Visit Website" and download the newest
software version.

Click "About" to open the dialog. The dialog shows basic information about the Incub8-Analyzer software
version.

Note: Please keep in mind that the information of this dialog is necessary in case of support!
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Control Window

File Control Window

File Control
Iy

—

Import files Clear Save Analysis

Click "Import File" = to open the import dialog. Click the icon "Clear" to clear the loaded files.

Import Files

B impert Fes - o

Frm Duta Pl [l g D L 025050 o 01

Cotes Doy P [ v Do U 2507 om0

The Incub8-Analyzer needs at least the raw data file "*.mwd" or the cutout file "*.mwc" for analysis. To open
a result file "*.mwr" or an analysis file "*.mwa" file, the corresponding cutout file "*.mwc" or settings file
"*.mws" file has to be available. If a file is not automatically detected, please add it manually.

Import of large Cutout File

Importing Large Cutout Files
The following experiments have cutout files (extension .mwe)
1 witn sizes excezding 1 65:
D:\Data\20150117_No_compound_undefinedCeltine_001.mwr
(18768

It might take a long time to import these files. Click “Yes™to
import them anyway or “No” to skip importing these .muc files

el w

An import of a cutout ,,*.mwc” file, larger than 1 GB data volume, possibly needs a long time. That is why you
have to confirm the import of large files via the “Import Large Cutout Files” dialog.

Data Path
E Import Files - o X
Input Path: [@F  H:\users\jguiDaten Udo ) [ Search recursively
File Name Compound Dilution Series Plate Date Wells

~ (Al ~ (Al ~ (Al ~ (A A~

|lusers\jgu\Daten Udo - 2 ltems
[20250327_Group_01_001_00031.mwr Group 01 Control, Phase 1,Phase 2,Ph... Incub8-24W700.. 11.04.20250...
20250327_Group_02_001_00031.mwr Group 02 Control, Phase 1,Phase 2 Ph_. Incub8-24W700.. 11.04.20250. 6

| RawDataPath: [y  H:\users\ou\Daten Udo\20250327_Group_07_001_00031mwd

Cutout Data Path: [fy  H:\users\igu\Daten Udo\20250327_Group_07_001_00031mwc

Please define the data path for the "Input Path" in the headline of the dialog. "Reload the files from the input

path" or click the check box "Search recursively", if necessary.

Click "Input Path" to find the experiment files recorded by Incub8-Screen or analysis files created by the
Incub8-Analyzer software. The list of available files will show all files that are created in the current mode.
Define the paths, where to load raw data and cutout files, the "Raw Data Path" and the "Cutout Data Path"
in the footer. If any file is not found automatically, its path is marked in red. Please search the missing file
manually by clicking on the respective data path icon to open, for example, the "Select Multiwell cutout file"
dialog.
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[ Select Multiwell cutout file X

|
| €« v <« users > jgu > DatenUdo v O Daten Udo durchsuchen P
Organisieren ~ Neuer Ordner =- 0 0
> = SSDWin10 (C Name Anderungsdatum  Typ GroBe
> mm SSD DATA (D) 20250327 _Group_01_001_00031.mwc 110420250242  MWC-Dates 463.50.
v mm tmp (H) I ‘ 20250327 _Group_02_001_00031.mwc 11.04.2025 0242  MWC-Datei 489.30..
#recycle
| q a .
| Dateiname: ‘202503277Group7027001700031_mwc V‘ Multiwell file (mwc) 7

Abbrechen

Merging Files

File Control

4

Cancel

It is possible to import more than one experiment file at a time in order to merge the results. The files
are sorted one below the other, you can see them in the "Experiment View”.

7 _Gr_1_01_00C3 0~

p
(m) 2« m ~ » =

=/

284027 G _02_001_00031 o~

o B 8 B B B

Parameter Well Lsbelz

When merging files generated with the Incub8-Screen software which have different dilution series,
the "Merging the Series" dialog opens.

Merging the Series

RS S—t
FINTI206_Me_ormpeured 008

—
Trod seses smsultin] Dy reegeg thes eperments. Platss i drng Bl deoe Lo sbrangs Lhe lnbeshs f resoesary

The Incub8-Analyzer software tries to organize the different series of files which should be merged

in a reasonable order. If the arrangement is not optimal, please reorganize the sequence manually. Click
onto one of the labels and move it via drag and drop to the desired position. It is not possible to move
the “Control” label, this phase must always be the first phase of the experiment.

File Information

Find important information about the offered files directly in the "Import Files" dialog: File Name, Compound,
Dilution Series, Plate, Date, Well (total number of wells in use) Raw Data (available or not), Raw Data Size, Type
(Cardio or Neuro), Study ID, Study Name, Experiment ID, Plate ID, Cell Line ID, Cell Line Name, Cell Culture Age,
Dilution Medium, Institution, Director, Lab, Scientist, Operator, Notes.

Incub8 -System multichannelsystems.com February 2026



! [ mport Files - [u] X

‘ Input Path: [ Ho\wsers\igu\Daten Udo @) [ Searchrecursively

File Name Compound  Dilution Series Plate Date Wells ~ Stimuletion ~ RawDate ~ RewData Size Type LebBook_Magic Study D StudyNeme  Experiment ID LabBook_ExperimentGuid
(Al ~ (A - (A v (A ~ (A ~ A A - (A ~ (A (A coAn e ~ (A ~ (A ~

Please sort the columns for your needs via drag and drop.
Hide or expand the files in a subfolder by clicking on the + plus or - minus symbols on the left side of a row.

Use the filter function in the header of the "Import File" dialog to search for appropriate files. Each item
contains the filter function "All", that means, no filter and "Empty" to search for missing entries. Select the
search parameter from the drop down list. When using more than one parameter, the file selection is displayed
with the "AND gating" principle.

B mport s - o x

out Poth: 4 wser o \Deren o

Select one file for analysis and open it via double click or with the "OK" button. Select more files via drag and
drop and open them with the "OK" button.

- |[Aoril 2016 mwa merged merged mulvple 26042016 1243
Nested Experiments. 2 herms <
File Name Compourd Dilution Series Plste RawDats gL
20150820_Mexiletine_WPSC-derived Co_ | Mexiletine Control, 300 pM, 1M, 30M, 100M | 96-Well Plate Epoxy Obyte
20150114_Flecainide_undefinedCeliLine . Flecainide Control, 300 pM. 1 nM. 3 nM, 10 nM_  24-Well Piate Epoxy. v 983GB

When opening a subfolder via + "Plus" symbol, information about its content is displayed: "Nested
Experiments, 2 items", for example, if two raw data files had been analyzed together and stored in a “*.mwa”
file, or if an experiment has been recorded in Incub8-Screen with the setting “Recording: Multiple Files” and
files containing data from recording phases of the experiment have been found.

You find the note "merged" in an " Incub8-Analyzer" file with the extension "*. mwa" if the compounds in the
analyzed raw data files had been different, find "multiple" if the type of the multiwell plates used in that files
had been different.

File Name Compound Dilution Series. - Plate Damte wlells

[Z] M-Ausers\igu\Daten Udo - 2 hems

_Group_ 31 e Group 01 Control Phase 1Phase 2Pha. Incub-24

Group 02 Control Fhase 1.Phase 2.Pha.  Incubg-24)
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Experiment View

Al A5 A6 B4 85 B6 ca c5

ce D4 05 @

20150922_not Stm_003 —_—
20150922_not Stm_004 e
20150922_No compound_004 —
A R A B B B O @
¢ o o2
v
Parameter: |Well Labels -

See the imported raw data file(s) in the "Experiment View". Import more than one file to merge the data.
[ P

Use the blue arrow to expand or retract the display of the available wells in that file. Click onto a well to display
the data in the "Data Display" beside. The selected well is highlighted in blue or with a blue frame.

B Experiment Info 20250327_Group_01_001_00031 - =] x |
Lab Bock Compound Tming Stimuation Data Source
Sudy  Genenal MNotes
Study
Study 1D incubB test
Stucy Name
Plate ID
Headstage ID: 00031
Plste ID: 0361311558
PlatelD s requied: 8

| Disable Scanner
Experiment
| Expesiment ID:
CellLine ID: ~ Cels
Cell Line Name:
| CelCutue Age
Diution Medium

| o= |
.

Click the blue “i” to get detailed information about the file to be analyzed. The dialog has four tabbed pages:
“Lab Book”, “Compound”, “Timing” and “Stimulation”. This information should work as aid memaoire, you are
not allowed to change entries in the original file with the exception of the lab book which can be completed.

Experiment View

Experiment View
20250327_Group_01_001_00031 O~ | 20250327 Group_01_001_00031 0~

Parsmeter: |Well Labels i Parameter: | Active Channels _[¥] | Labek: [ Control Fl

Active Channels
Active Wells

Select the "Parameter" from the drop down menu. Display "Well Labels", "Active Wells" or "Active Channels"
and choose the "Label", if available.

Experiment View Experiment View Experiment View

20250327 _Group_01_001_00031 o~ 20250327_Group_01_001_00031 o~ 20250327 _Group_01_001_00031 o~
NoR o m M m m ...... FE D B i gF

20250327_Group_02_001_00031 [ XN 20250327_Group_02_001_00031 (i I 20250327_Group_02_001_00031 (i

e B &8s ...... 4 & ::::

LEELES M Well Labels H LEIELE S A ctive Wells Label: Control = Parameter: Active Channels  ~ | Label: | Phase 24 H

Select parameter "Active Wells" and the active wells are color coded in green, inactive wells appear in red.
Use the drop down box "Dose" to switch from dose to dose.
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The display format "Active Channels" shows the active and inactive channels, color coded in green and red
and the designated channel for the dose-response curve, additionally framed in blue. Again, you can switch
from dose to dose.

Analysis Control Window

Control the state of the analysis in the flow process chart of the "Analysis Control" window. Squares symbolize
the raw data source, analysis instruments and result storage. Their colors indicate the current state of the
analysis: Blue instruments are idle, while orange instruments indicate that their analysis settings have been
modified but are not yet applied in an analysis. If an analysis is running the data flow from the data source to
the result, storage is indicated in green and instruments participating in the analysis are also shown in green.
The base instrument of the analysis will start in blue and gradually fill up in green to indicate the progress of
the analysis. The tool tip on this instrument also displays the progress as a percentage.

Click onto the respective buttons in the diagram to open the dialogs for fast interactions. Alternatively adapt

the settings parameter for the "Time Segment" via "Edit Analysis Segment" button in the
"Raw Data Explorer" tab.

Example: Suppose you want to analyze the data with modified settings for the spectral filter and the heartbeat
detection. If you click on their buttons in the chart, perform the appropriate modifications in the dialogs and
click on “Save Settings” in the dialog and the spectral filter and the heartbeat detector will be highlighted in
orange: The settings have been modified, but the analysis applying these settings has not yet been performed.
Clicking on any instrument and selecting “Run Analysis” will start the analysis with the new settings. The time
segment settings have not been changed so this instrument stays inactive (blue). However, the spectral filter
has been modified, so it is the base instrument for this analysis and its update from blue to green shows the
progress of the analysis. Because the filtering has an effect on any subsequent instrument, the spike detector
(also with modified settings) and the burst detector need to be active (green) as well. After the analysis is
finished, all instruments are idle (blue) again, because all modifications have been handled during the analysis.
If the analysis was stopped prematurely, some modifications have not yet been applied, so some instruments
remain modified (orange). They will be handled when the next analysis is started. Click on the respective
buttons in the diagram to open the dialogs for fast interactions during analysis.

Working Level

Most of the tools need a definition on the level you like to work on: Should changes in the settings of the
respective tool dialog affect all electrodes of the plate, all electrodes in a group, or the electrodes in one
well only. The default is “Setting changes are applied to all wells”. Please see also chapter "Tutorial".

| (] aog
HEO om0
ooo ooo

all wells wells single well
of a group
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Time Segment

Adapt the "Time Segment" settings to define the time span to which analyze parameters should be applied.
There are two ways to do so, via the "Time Segment Selection" icon in the "Analysis Control" flow chart or via
"Edit Analysis Segment" in the "Raw Data Explorer".

Click the icon "Time Segment Selection" in the flow chart.

T
Based on the "Raw Data" , the definition of the "Time Segment Selection" is the first step.

Analyze Full Recording

The first option of the menu is "Analyze Full Recording". Analysis parameters are applied to the complete
duration of the recorded file. This is indicated by the green frame all over the time display, when clicking
the blue button “Edit Analysis Segments”.

[ Time Segments for Analysis Configuration = (] X
Analysis Segmerts
L HED ooo
“ =m0 omg
0ooo 0oo
9
[ Time Segments for Analysis Configuration — o x
ek harges am sopled o o wels e — mmm (EEO Ooo
[ 111} [ | [m] omg
[ 1 1] ooo ooo
Analyze Full Recording
‘%'I 20250327_Group_01_001_00031
o 20250327 _Group_02_001_00031
Save Settngs | Run Andiysis Cancel | Save Sefings  Fun Analysis Cancel ‘

S

Select the first option from the drop down menu "Analyze Full Recording" on the left side and select the
working level on the right side.

Edit Analysis S t:
Alternative: Click the button "Edit Analysis Segment" in the "Raw Data Explorer" tab

of the "Data Display" window to open a window with the same functionality. The drop down menu of this
dialog is identical to the drop down menu in the "Time Segment for the Analysis Configuration" dialog.

The dialog allows to define time frames for analysis graphically. You can see data as raw data in "Show Raw
Data" mode or heartbeat detections only in "Show Detection" mode.

Define the time frame for analysis individual for each well or compound on the well plate.
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Common Analysis Segments

| [ Time Segments for Analysis Canfiquration = o x
Analyss Segments
| [ o - mmO oog
[ | |m] om0
— oog oog
Common Analysis Segments (Stat)
| 9
Common Analysis Segment for all Doses
Analysis Segment Offset (Stat) 0 2| 5
. e 3 o | Satting changes are appliad to al wels
|
SaveSettngs  Run Analyaia Cancel

Select the option "Common Analysis Segments (Start)" or "Common Analysis Segments (End)" either in the
"Time Segment for the Analysis Configuration" dialog or in the "Define Analysis Segments" dialog. Define the
start and the duration of the analysis for all doses via up-down boxes in seconds on the one hand or by drag
and drop on the other hand. Please click on the dark green point in the green frame and keep the mouse
button pressed to modify the borders of the frame. Click into the green frame to move the complete time
frame over the display.

Analysis parameters are applied to the beginning of the experiment with the option "Common Analysis
Segments (Start)". Use the option "Common Analysis Segments (End)" to couple the analysis parameter to the
end of the experiment.

Dt Analysis Seqments

o e W

The data display in the "Raw Data Explorer" is adapted respectively. Again, the time frame for analysis
is highlighted in green. The red frame is for display settings only and indicates the period of time shown
in the "Raw Data Explorer" windows below, in the over- and single view.
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Custom Analysis Segments

[ Time Segments for Analysis Configuration - o x

Analyss Segments

General I 2} EED ooo
HED om0
ooo ooo

Setting changes are apphed to all wels

JHEEEUHUEE

ErEEiigEd

¢
§

Run Analysis Cancel

Select the option "Custom Analysis Segments" and define the time stamp of the start of the analysis for each
dose separately. The duration of the time segment is fix for all doses if the check box "Lock Duration" is active.
Deselect the check box to define the duration of the analysis segments variable by expanding or reducing the
green areas. Move the contact point in front of the green area or at the end. Please see the red arrows in the
screenshot.

Raw Data Explorer
Cormol Phuse ] Phass2 Poused Phised PraseS PhissG Pase? PhasD Prased Phass1d Phass ] *

250 0
@ Stk @ Hosbests

Alternatively select "Custom Analysis Segment per Dose" and fill in the table in the "Time Segment for
the Analysis Configuration" dialog.

The data display in the "Raw Data Explorer" is adapted respectively. Please select "Show Activity per
Concentration" display. Again, the time frame for analysis is highlighted

in green. The red frame indicates the period of time shown in the "Raw Data Explorer" windows below,
the over- and single view.

Bectode 21 | Becirode 12 | Bectrode 32

Carrsl i ‘;—-«w_ Certrel

100nM 100nM

00 M 300nM
1M 1M
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f
Spectral Filter

After defining the time frame for analysis, the data stream is applied to the "Spectral Filter" .

Spectral Filter Configuration - o X
Recordng
- | [m] aoo
Samping Rate: 10000 Hz | [m] om0
ooo ooo
High-Pass: 2nd order Butterworth fiter, 0.1 Hz
Low-Pass: 4th order Butterworth fiter, 3500 Hz 5
High-Pass
Active @
Fiter Bessel
Frequency (Hz] 0.1
Order 2
Low-Pass
Active @
Setting changes are appied to all wels
Fier Butterworth
Frequency [Hz] 3500
Order 4
Netch
Acive @
Frequency [Hz] 50
Save Settings Run Analysis Cancel

Select the filter settings, if necessary. Select the filter type via check box and choose between "Bessel",
"Butterworth" or "Chebyshev" for high-pass and low-pass. Define the filter "Frequency" in Hz from the drop
down menus. Choose the "Order" of the high and low pass filter. The "Notch" filter is helpful to remove noise.

Example: Without Notch filter on the left, with Notch filter on the right screenshot.

Heartbeat Analysis

Then, the filtered data are processed via the "Heartbeat Detection" tool. Click onto the icon to open
the "Heartbeat Analysis Configuration" dialog.

| Heartbeat Analysis Configuration — [u] X

| Detection Threshold

i -
© Userdefined O Signaldefined oog
W
V]

oog
omo
oog

Threshold 50 =

| Minimum Rise Time: 100 I
‘ Maximum Rise Tme: 1000 s
Detection Timing

© Local min/max () Giobal min/max

Search Interval: 20 < |ms Setting changes are applied to all wels

Dead Time: 200 cms

|
Reporting

‘ Tiesta Tyve

‘ Save Seftings | Run Analysis Cancel
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Detection Threshold

Detection Threshold Detection Threshold o
© Userdefined (O Signaldefined O Userdefined © Signal-defined 102
Thveshold: [ 50 w Theshold: 10 : E
2
SD Estimation Duration: /500 Sms - _n"
Minimum Rise Time: 100 ™ Minimum Rise Time: 100 CHP™ 2w
a0
Maximum Rise Time: 1000 ss Maximum Rise Time: 1000 s T

The following parameters characterize the heartbeat, which should be detected. The heartbeat detection
can be done either via "User defined" threshold values in pV or based on exceeding a defined number of
standard deviations of the noise level "Signal defined". Using the signal dependent threshold detection,
the waveform detection is more flexible.

Define the "Threshold" of the amplitude for the detection in uV. The value of the threshold is positive
regarding the rising edge of the waveform, the value is negative regarding the falling edge. Define the
time frame for the estimation of the signal "SD Estimation Duration" in ms. Use the up-down boxes for
the "Minimum Rise Time" and "Maximum Rise Time" in ps. If the rise time is chosen very short, the slope
of the peak is very steep. If the rise time is longer, the slope will be smooth.

Detection Timing

Detection Timing
min/man
© Local min/max () Global min/max Slope
Search Interval 20 - ms
Dead Time: 200 - ms

Select via radio button the type of the minimum or maximum: "Local" or "Global". These options refer to
one single field potential signal: "Local" means the first detected minimum or maximum, "global" means
the deepest minimum or highest maximum in the field potential within the min./max. "Search Interval"
in ms. Please see the picture.

The detection "Dead Time" in ms defines the time in which no new detection is performed.

Reporting

Reporting ax

adols =z

Minimum v

Timestamp Type:

*oam

Minimum
Maximum am
Maximum Slope R o

Choose where to set the time stamp from the "Time Stamp Type" drop down box.
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Heartbeat Analysis

Then, the filtered data are processed via the "Heartbeat Detection" tool. Click onto the icon to open
the "Heartbeat Analysis Configuration" dialog.

| [ Heartbeat Analysis Configuration o - o X
| Detection Threshold —_
‘ EEE EES BeE
1 Userdefined  © Sgnaldefined et \oog) oo
| Threshod 10 s
| Meimum Rise Time: 100 s o
Maxmum Rise Time. 1000 e
Detection Timing
Local mn/max @ Giobal min/max
Search Interval: |20 Soms
Dead Time: 200 ms
Reporting
Timestamp Type: Mewmum
SaveSetings  Run Analyss Cancel

The "Heartbeat Averager" in the Incub8-Screen software averages the waveform of a signal in relation to each
heartbeat in a time segment. The display shows several recordings of an electrode channel in overlay and
average the values. The pre and post time in ms before "Duration pre" and after "Duration post" a heartbeat
can be selected via up-down box. Modify the pre and post time in the Incub8-Analyzer software to run an
analysis.

Detection Threshold

Detection Threshold Detection Threshold
© Userdefined (O Signal-defined (O Userdefined @ Signaldefined
Threshold -50 = Threshold -10 =
SD Estimation Duration: 500 s ms
Minimum Rise Time: 100 =T Minimum Rise Time 100 =T ]
Maximum Rise Time: 1000 s Maximum Rise Time: 1000 |

1,902 1,904
Time [5]

The following parameters characterize the heartbeat, which should be detected. The heartbeat detection
can be done either via "User defined" threshold values in uV or based on exceeding a defined number

of standard deviations of the noise level "Signal defined". Using the signal dependent threshold detection,
the waveform detection is more flexible.

Define the "Threshold" of the amplitude for the detection in uV. The value of the threshold is positive
regarding the rising edge of the waveform, the value is negative regarding the falling edge. Define the
time frame for the estimation of the signal "SD Estimation Duration" in ms. Use the up-down boxes for
the "Minimum Rise Time" and "Maximum Rise Time" in ps. If the rise time is chosen very short, the slope
of the peak is very steep, if the rise time is longer, the slope will be smooth.

Detection Timing

Detection Timing

min/max

© Local min/max () Global min/max ™

Search Interval: 20 s ms ; i

Dead Time: 200 S |ms 200

Select via radio button the type of the minimum or maximum: "Local" or "Global". These options refer to
one single field potential signal: "Local" means the first detected minimum or maximum, "global" means
the deepest minimum or highest maximum in the field potential within the min./max. "Search Interval"
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in ms. Please see the picture. The detection "Dead Time" in ms defines the time in which no new detection
is performed.

Reporting

Reporting ax

adols =

Tiesang Type

Maximum
Maximum Slope

o2 e
Time 51

Choose where to set the time stamp from the "Time Stamp Type" drop down box.

Heartbeat 2D Latency Analysis

Click the "Heartbeat 2D Latency Analysis" icon [l to open the "Heartbeat 2D Analysis Configuration" dialog.

| [l Heartbeat 20 Analysis Configuration - [u] x

| Heatbeat 2D Analyzer

Propagation Tme: 10 T ms

| M Cluster Channels:

Setting changes are applied to all wels

Save Settings Run Analysis Canesl

In this dialog you can define the time span from the drop down menu in which the "Propagation Time" should
be calculated.

Ty
Db

a0

e T
Tmets1

The action potential runs over the heart cell culture or tissue or whole heart from the pacemaker to the
peripheral regions of the syncytium. The excitation propagation is measured in spatial resolution by the
electrodes detecting cardiac field potentials and extracting local activation times. The propagation time

is the longest possible period for passing the excitation from the first detected excited cell to the last detected
excited cell of one cluster. If the propagation time is too long, the next heartbeat starts, and the results are
incorrect. So, the appropriate time has to be tested empirically, depending on the experiment.

The "Min Cluster Channels" gives the minimum number of channels to form a cluster. For example,

if a syncytium covers all 12 electrodes of a well from a 24-well plate it could be 10, otherwise it should
be less than 10. For 96-well plates with three electrodes per well, it must be 2 at least.
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Heartbeat Averager Analysis E

Click the "Heartbeat Averager Analysis" icon to open the "Heartbeat Averager Configuration" dialog

[ Heartbeat Averager Configuratian

- o x [ Heartbeat Averager Configuration = [u] X
Heatbeat Averager P
[ | ] ] EED oog Heartbeat Averager
Durationpre: 10 s ms o l‘ EED omg [ 1| | | [m] oo
EER Doo ooo Duration pre:  [1p = ms [ [} [ | [m] om0
Duration post: 500 2 me [ [ [] ooo ooo
]

Duration post:  [500 =

20250327_Group_01_001_00031
Setting changes are applied to al wels

N
(A1 A2 A3 AL A5 A6
&y

¢ 3 @

Save Seftings | Fun Analysis Cancel Save Settings Run Analysis Cancel

The "Heartbeat Averager" in the Incub8-Screen software averages the waveform of a signal in relation

to each heartbeat in a time segment. The display shows several recordings of an electrode channel in overlay
and average the values. The pre and post time in ms before "Duration pre" and after "Duration post"

a heartbeat can be selected via up-down box. Modify the pre and post time in the Incub8-Analyzer
software to run an analysis.

QT Latency

Click the "QT Latency" icon to open the "QT Latency Configuration" dialog.

B ar Analysis Configuration

o x
An ent
S oog
Search Start Offset- 50 s ms omg
[wm]m]
Search Stop Offset 500

2ims

‘\F‘W 20250327 _Group_01_001_00031
Peak Detection

)

Noise Suppression: |10 2ims

Peak Factor 300

QT Analysis Runner

Overwrte Manual GT Intervals [

SaveSetngs  Run Anakyss Cancel

In Incub8-Screen software the "QT Detector" detects the QT-like interval in the averaged heartbeats.

Important: We are aware the technical term "QT-Analysis" is not correct for the analysis described here,

because data are not recorded from an electrocardiogram of a whole heart but from cell tissues or cell
cultures. Nevertheless, the term is used synonymously.

Theoretical background: The field potential duration corresponds to the action potential duration, which
can be correlated to a QT-like Interval in an electrocardiogram. It is measured from minimum of the Na+ peak
to the maximum / minimum of the IKr current peak. Please read also chapter "Theoretical Background”.
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Analysis Segment

Define the parameters for the QT-like interval in Incub8-Analyzer software: In "Analysis Segment" window,
please modify the "Search Start Offset" and the "Search Stop Offset" in ms.

Note: The averaging interval must be at least as large as the QT Analysis interval.

Analysis Segment

Search Start Offset 50 ms

a4

Search Stop Offset. 500 ms

Peak Detection

In the "Peak Detection" window, select the "Noise Suppression" in ms and the "Peak Factor" from the up-down
boxes. Think about the settings in the "Single View" window, please read chapter "Single View" in "QT-Analyzer
Window".

Peak Detection 3 = »
Strong Noise Suppressio
Naise Suppression: [0 <|me |Medium Noise Suppression
Peak Factor: 300 z Weak Noise Suppression
{User Defined

QT-Analysis Runner

QT Analysis Runner

Overwrte Manual QT Intervals (@

The check box “Overwrite Manual QT Intervals” defines whether the manually modified "T" detection points
in the current well will be overwritten by the automatic analysis.

Click the "Apply settings to all wells of that compound" button | | and the following dialog appears.
The settings will be applied to all wells, all compounds and all plates. Please read the chapter above to decide
which option you want to apply.

Select Settings to Apply

= Al settings
S QT Detector

B Inter-Peak Noise Time

8 Noise Suppression

Overwrite Manual QT

B Peak Factor ‘
Search Start Offset

Search Stop Offset

T Detection Target

OK ‘ Cancel ‘

Select the settings you want to apply via check boxes. The settings will be immediately applied to all wells
of the currently selected compound.

Click the "Apply changes to all wells" button and the same dialog appears. Select the settings you want
to apply via check boxes. The settings will be immediately applied to all wells.

Use the arrow buttons for "Undo last changes" and "Redo last changes" and for the "Reset".
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Channel Selection

oo
Click the "Channel Selection" icon to open the "Channel Selection Configuration" dialog.

E Channel Selection Configuration —

(m} X
Active Channels
=0 5%
@ Min. Beats per Minute |10 5 ooo ooo

@ Min. Ampltude 100 Y

@ Has T Detection

Active Wells

Min. Active Channels 3 5

Channel Selection for Dose-Response Curve

Selection for Dose Control

[0 Including Previous Doses

[ Only Active Wells

Setting changes are applied to all wells
() Update Channel Selection Automatically

Save Settings Run Analysis Cancel
The "Channel Selection" is a tool to estimate and define the activity of a channel or a well.
Active Channels

Active Channels

@ Min. Beats per Minute |10
@ Min. Ampltude 100

o O

u

@ Has T Detection

Define the parameter for channel activity, the minimum heartbeat rate "Min Beats per Minute" and

the "Min Amplitude" in uV from the up-down boxes. Click the check box "Has T Detection" if this parameter
should be considered for the activity definition.

Active Wells

Active Wels

Min. Active Channels 3 =

Define the minimum number of active channels for the definition of an active well from the "Min. Active
Channels" up-down box.

Visualize the active channels or wells via "Parameter" drop-down menu in the "Experiment View".

Experiment View
20250327_Group_02_001_00031 [ Y

Parameter: | Active Channels |¥] | Label: [Phase 44 [

Well Labels
Active Channels

Active Wells
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Channel Selection for Dose-Response Curve

Channel Selection for Dose-Response Curve

Selection for Dose Phase 7 v

7
Including Previous Dose{ a0

Only Active Wels Phase 3

Update Channel Selectiq Phase 13

Select the respective channels for the analysis via dose-response curve. Please select the dose from the drop-
down menu first. "Include the Previous Dose" if necessary, by clicking the check box. Use "Only Active Wells"
if desired and "Update Channel Selection Automatically" via check boxes.

This menu defines, which channel in a well is selected as the "representative channel", for example, the one
included in the dose-response curve. Only channels that fulfill the criteria defined under "Active Channels"
in the "Channel Selection Configuration" dialog can be selected as the representative channel. If no channel
fulfills the criteria, no representative channel is selected for this well and it is not used for the dose-response
curve.

Because the set of active channels can change between concentrations, use the drop-down menu "Selection
for Dose" in the "Channel Selection Configuration" dialog to define, which set of active channels should be
used. For example, if "Selection for Dose" is set to "10 nM", the representative channel is selected from the
set of channels that are active for the 10 nM concentration.

If the check box "Including Previous Doses" is enabled, the representative channel will be selected from the set
of channels that are active for all concentrations up to the one selected in the "Selection for Dose" drop-down
menu.

For example, if "Selection for Dose" is set to "10 nM", a channel has to fulfill the criteria set for "Active
Channels" for both, the control condition and the 10 nM concentration in order to be eligible to become the
representative channel. In order to make sure that representative channels are active for all concentrations

in the experiment, set "Selection for Dose" to the last dose in the experiment and check the "Including Previous
Doses" check box.

If the "Only Active Wells" check box is enabled, wells with a low number of active channels can be excluded
from the dose-response curve. If a well is not active for the concentration defined in "Selection for Dose"

(or all concentrations up to and including this dose if "Including Previous Doses" is checked), no representative
channel is selected even if active channels exist. The threshold number of active channels per well is defined

in the "Active Wells" menu.

If the "Update Channel Selection Automatically" check box is enabled, the channel selection process will
run after each analysis and may select a different channel. If it is disabled, the channel selection will not
be automatically updated. This can be helpful if a specific representative channel should be kept.

The parameter "Active Channels" per well is available in the display of the dose-response curve and
in the report sheet.

FP Dusatan
Slope

RR Iniberval
Peak-to-Peak M
T &

Min-Max DiMference
Active Channels

— ey ([T 8 e |
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Minimum-Maximum Detection

Click the “Min-Max Detection” icon to open the “Min-Max Analysis Configuration” dialog.

r . -|
Min-Max Analysis Configuration - a X |
|
General |
- HER | [m] oo |
8 Enabled [ 1] [ ] m] Oomo| |
HER ooo ooo :
Raw Data Source Channel |
~ 20250327 _Group_01_001_00031 A
Chamnel Label: 21 E ( Al) A2 M oM A5 A |
i
Trigger Source )
|
| Trigger Type: Heartbeat (Representative)
|
Interval
Averaging Start 0 s ms
Averaging Stop 1000 s ms

| Save Settings Run Analysis Cancel

The “Min-Max Analysis” is a tool that extracts a cutout of raw data relative to each heartbeat, averages
the cutouts and detects the minimum and maximum in the averaged cutout. This tool does not operate
on all channels in each well. Instead, you have to select one channel as the source of raw data and one
channel as the source of the heartbeats, which can be the same channel.

To enable the tool for a well, enable the check box in the "General" section of the dialog. Select the number of
the channel which delivers the raw data from the drop down menu in the “Raw Data Source Channel” section.

For the channel providing the heartbeats, you may either select "Heartbeats (Representative)" or "Heartbeats
(Manual)" in the "Trigger Source" section. Selecting "Heartbeats (Manual)" lets you define a fixed channel in
the well as the heartbeat source. Selecting "Heartbeats (Representative)" will use the representative channel
of the well as the heartbeat source. This means that if the representative channel changes, either because it

has been changed manually or because the “Channel Selection” tool has chosen a new one, the “Min-Max” tool
will have to reanalyze this well.

Define the start and stop timestamp of the cutout relative to the heartbeat timestamp in the "Interval" section.

The "Averaging Start" value defines the start timestamp of the cutout. A negative value indicates a start of the
cutout before the trigger timestamp.

Save the settings to arm the system with the “Save Settings” button or run the analysis by clicking “Run
Analysis” button.

Export Result

Click the “Export Result” icon to open the “Export Result” dialog.

This "Export" feature is analogous to the feature in the "Multiwell Screen" software.

Choose the tab and the parameters you want to export via check box on the left side. Select the electrodes and
the wells by clicking on them on the right side of the dialog.
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There are six tabbed pages providing analysis parameters:
o Heartbeat

. Heartbeat 2D

o QT-related Interval
o Dose-Response
. Min-Max

o CiPA Template

On each of the pages, there are a number of parameters which can be selected or deselected via check box.
Clicking the “Export” button on one of the pages will export these parameters to a "comma separated value"
"* csv" file or to an Excel “* .xIsx” file for further processing.

The tabs of the export dialogs are built analogously. On the left side of the dialog enable or disabled the check
boxes to choose the parameters you are interested in. Select the designated electrode channel on the
electrode field and select the wells.

Use the "Select all Electrodes in the Well" button **' to select all electrodes of a well for the export.
Click the "Select Representative Channel in the Well" button to export the representative electrode only or
deselect all channels with the "Deselect all Electrodes in the Well" button.

|

Apply the settings to all wells with the same compound or to all wells of the plate.

Export Heartbeats
Click the respective button to export the file as comma separated file "*.csv" without any

limitations of data volume in one result file.

Excel files "*.xIsx" are limited to 1048576 rows per file. If the limitation of data volume is reached in Excel,
the following error message appears and the exported “*.xIsx” file will contain only 1048576 rows.

Error writing results x

8 Reached maximum number of rows for Excel file

Heartbeat Tab

Select the parameter you want to export via check box. Click the "Export Heartbeat" button to save the data as
comma separated value file.
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Heartbeat 2D Tab

Select the parameter you want to export via check box. Click the "Export 2D Heartbeat" button to save the data
as comma separated value file.

E ovornes

QT Interval Data Tab

Select the parameter you want to export via check box. Click the "Export QT Interval Data" button to save the
data as comma separated value file.

Min-Max Difference Tab

Select the parameter you want to export via check box. Click the "Export Min-Max" button to save the data as
comma separated value file. Additionally, it is possible to export the Min-Max detection points or the data
traces separately.

Choosing the "Aggregated" option will export the Min-Max detection points, their amplitude difference and the
number of averaged samples. Choosing the "Averaged Trace" option will export the averaged traces.

Dose-Response Tab

Select the parameter you want to export via check box. Click the "Export Dose-Response" button to save the
data as comma separated value file.
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CiPA Template

Click the "Export CiPA Template" button to save the data as comma separated value file.

[ o et

Data Display Window

Control Phase ! Fhase? Phased Phased PhaseS Phase Phase? Phased Phased Phase 10 Phase 11 Phase 12 Phase 13 Phase 14 Phase 15 Phase 16 Phase 17 Phase 18 ¢ *

Raw Data Explorer | Min-Max Analysis | T Analysis |

The "Data Display" window has three tabbed pages "Raw Data Explorer", "Min-Max Analysis" and
"QT Analysis".

Raw Data Explorer

The "Raw Data Explorer" tab is divided in three smaller windows, the "Analysis Segment" view of all data
in the file above, the "Overview" includes all electrodes of the selected well and the detailed "Single View"
of one selected electrode.

The raw data window shows the data in overview on the left side and in single view on the right side.
To see all channels of the well, as shown on the left screenshot, please click the button "Show Activity

per Channel" Show Activity per Channel )
Click the button "Activity per Concentration” to display all concentrations

of the selected well in overview as shown in the right screenshot.

Click the check box "Enable" to "Show Activity per Channel" or to "Show Activity per Concentration". If more
than one concentration is available, you can switch between respective tabs. Please read chapter "General
Software Features" for the operation of this window. To save computer performance, please disable the check
box "Enable" and the raw data display window is empty. Nevertheless, data are analyzed and saved.
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Analysis Segment
See the overview of the complete data file in the window above. Select the output mode "Show Raw Data"
or "Show Detections".

=

ot frase 1 Prase? Poased Prased Phuse Phoses Puse? Fhised Phased Pase’) s 1l Phase 12 Phaw 13 Fhise 4 ase S Phasels P 17 Praseld s » Prase 2 3 4 s frases 7 Psel Phassd Prass 10 T Pruss 12 Prase i) Phase 4 Mhase 1S Pase 6 Phass 17 Phass 18t >

T I @ st @ Heanoests

Move the red frame through the data file to select the region of interest. It is possible to enlarge the frame

to enlarge also the time span shown in the displays. Alternatively, you can use the up-down box in the "Single
View" to modify the time span. The variation of the time span is immediately adapted in all three displays. See
data as raw data in "Show Raw Data" mode or spike detections only in "Show Detection" mode.

Use the "Export" button to export this graph in "*.bmp", "*.jpg" or "*.png" format.

Click the "Edit Analysis Segments" button to open the "Define Analysis Segment" dialog. The dialog allows

to define time frames for analysis graphically. Again, you can see data as raw data in "Show Raw Data" mode
or heartbeat detections only in "Show Detection" mode. Please read chapter ,Time Segment" for detailed
information.

Overview

In the "Overview" display you see all electrodes of the well, selected in "Experiment View". Click on one of
the electrode channels for the "Single View". The electrode will be highlighted in green. Jump between the
electrodes for a narrow view. On the left screenshot, you see the activity per channel, on the right screenshot
the activity per concentration. Each electrode channel or each concentration is labeled for exact correlation.

31 [Control 100 nM 300 nM 1M

2
i
I{z 2 | > —
| |
T - bt L N TN T N T O T O O B
13 =3 3 a3 Tam 10 M 30y
11 1 1 11 1 1
24 34
| |
quu 1111 | T T TN T -
T2 m 5.30 mV
5,72 mV —Eﬂq = 530mV “aaQ [

Click the "Adjust to signal Min/Max" button g and read the current value beside. The scaling of the y-axis

Qa

is set to the minimum and maximum of all samples in the well. Clicking the button "Zoom In" cuts the
scaling in a half and "Zoom Out" doubles the scaling One channel of the well has to be defined for analysis and
display of the "Dose-Response" curve. Define this electrode by clicking the "Select representative channel"

button D . The channel framed in blue is then representative for the dose-response curve.
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Single View
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The channel analyzed in the single view is highlighted in green in the overview. The red triangles indicate
heartbeat detection points, the yellow triangles indicate electrical stimulation pulses at that time.

The beginning of LED stimulation pulses is marked with a triangle and the duration with a horizontal line.
Both have the same color as the stimulating LED.

Click the "Adjust to signal Min/Max" button i and read the current value beside. The scaling of the y-axis

is set to the minimum and maximum of all samples in the well. Clicking the button q q "Zoom In" cuts
the scaling in a half and "Zoom Out" doubles the scaling. Adjust the time scale in seconds via up-down box.

N =

Start, stop and save the single view separately. Create a comma separated value file or an image
file.

Min-Max Analysis Window

The "Data Display" window has three tabbed pages "Raw Data Explorer", "Min-Max Analysis" and "QT
Analysis". Please see the red arrow at the bottom of the screenshot.

1,52
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Raw Data Explorer | Min-Max Analysis | QT Analysis| <
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In this window an "Overview" display is not necessary, because there is one Min-Max Analysis per well only.
The selected electrode is shown in the detailed "Single View". See the "Min-Max Analysis" of each dilution of
the experiment color coded as overlay plot. The minimum of a track is indicated by a triangle with its tip up,
the maximum of a track is indicated by a triangle with its tip down.

In the legend you see the color coded assignment of the dilutions of the compound. Show or hide a track or
both triangles of a track by selecting or deselecting the respective check box. If the check box of one of the
triangle markers is deselected, the min-max distance for this dose will be removed from the analysis and the
triangle markers will be hidden in the display. Checking one of the triangle marker check boxes will show the
markers in the display and include the min-max distance in the analysis. To change a maximum or a minimum
manually, please move the respective triangle via drag and drop.

Important: In the "Report" sheet manually modified “Min or Max” detection points will be marked in red.

Extract from the Report Sheet

Dose Heart Peak-to- | Slope RR FP Min-Max | Active
Beat Peak [Vis) Interval | Duration | Differenc | Channels|
Count | [uV] [ms] [ms] e V]

Control | 33 2107.505 | -6.023 1740810 | 8573 50.050 14

100nM |34 2130804 | 8147 1703638 | 6315 47222 4

300nM |34 2074 328 | -5.074 1700484 | 6234 18.525 13

1 M 34 1916.344 | -5.087 1604.161 | 600.2 47.183 12

3 uM 38 1584 038 | -5.178 150002 | 5871 31.018 14

10 pM 35 161518 |-5.441 162485 |585 42872 13

If the check box of a trace is deselected, the track is hidden in the display but will be included in the analysis

anyway. Click the "Adjust to signal Min/Max" button —t and read the current value beside. The scaling
of the y-axis is set to the minimum and maximum of all samples in the well. Clicking the button "Zoom In"

Qa

cuts the scaling in a half and "Zoom Out" doubles the scaling.

L

Adjust the "Pre" and "Post" time in ms via up-down boxes. Start, stop and save the single view
separately. You may save the displayed data either as a *.csv file, or you can export is as an image in *.png,
* . bmp or *.jpg format.

QT-Analyzer Window

The "Data Display" window has three tabbed pages "Raw Data Explorer", "Min-Max Analysis" and "QT

l' A
Overyiew

Analysis".

Incub8 -System multichannelsystems.com February 2026



Overview

In the "Overview" display, you see the averaged value of the data segment around all detected heartbeats.
Select one electrode channel for the "Single View". The electrode will be highlighted in green. Jump between
the electrodes for a narrow view. The averages of the available data traces from different dilutions are
displayed in overlay in the "Single View" window below.

Click the "Adjust to signal Min/Max" button _I- and read the current value beside. The scaling of the y-axis
n Q Q

is set to the minimum and maximum of all samples in the well. Clicking the button "Zoom In cuts the

scaling in a half and "Zoom Out" doubles the scaling.
One channel of the well has to be defined for analysis and display of_the "Dose-Response" curve. Define this

electrode by clicking the "Select representative channel" button D The channel framed in blue is then
representative for the dose-response curve.

Single View

Select one of the electrode channels for the "Single View". The single view displays all measured
concentrations in an overlay plot. For a better discrimination the compound concentrations are color coded.
The detection point of the automatic T-detection is indicated by a diamond. When moving one of the detection
points manually, the diamond turns into a triangle.
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In the legend you see the color coded assignment of the dilutions of the compound. A diamond indicates a "T"
peak found by the automatic analysis of the software, while a triangle indicates a manually modified detection
point. If no peak is found, you have the possibility to add a detection point manually. Select the check box
beside the triangular symbol and the symbol will appear in the right edge of the "Single View" window. Drag
the symbol with your mouse and move the triangle to the point of your detection.

For the representative channel of the well, only the "T" detection points with a checked check box are included
in the computation of the dose-response curve. Deselecting the check box besides a "T" detection point will
remove it from the analysis and hide it in the display, while checking it will show the marker in the display and
it will be included in the analysis. Show or hide a track or a symbol by selecting or deselecting the respective
check box.

Important: In the "Report" sheet manually modified "T" detection points will be marked in red.

Click the "Adjust to signal Min/Max" button _1- and read the current value beside. The scaling of the y-axis

is set to the minimum and maximum of all samples in the well. Clicking the button aQ "Zoom In" cuts the
scaling in a half and "Zoom Out" doubles the scaling. Adjust the "Pre" and "Post" time in ms via up-down boxes.
Start, stop and save the single view separately.
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Detection

«

LatestDetection|
GlobalExtremum
GlobalMax

GlobalMin

»

LatestMax
LatestMin

The "QT Detector" detects the QT-like interval in the averaged heartbeats. Define the parameters for the

QT-like interval from the drop-down menu or click on the blue double arrows z‘ beside the drop-down menu
to change the setting.

The “T Detection Target” defines your preferred detection target. The “Global Extremum” describes the

extremum over the greatest integral. “Maximum” or “Minimum” define the respective maxima or minima.
Please see the following picture.

P Latwa i nirmram
(N B Lataxt Detection|
W

Noise Suppression

« {Strong Noise Suppression »

Noise Suppression
Medium Noise Suppression
Weak Noise Suppression
User Defined

May be the recorded data are overlapped with noise and the "T-Detection" is not possible. Please use the
algorithm of the "Noise Suppression" for a successful detection. Define the parameters from the drop-down

«
menu or click on the blue double arrows _‘ beside the drop-down menu to change the setting.

Noise Suppression Peak Factor
Strong Noise Suppression 10 ms 300
Medium Noise Suppression 2ms 300
Weak Noise Supression 2ms 100
User Defined All other combinations of parameter.
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Dose-Response Window

The "Dose-Response" window includes the dose-response curve that shows the variation of the physiological
markers in relation to the concentration of the compound.

Dose Response

o8 F &
+ ¥ $ 5

The window on the right side of the main menu of the Incub8-Analyzer software shows the "Dose-Response"
curve, calculated from the averages of the merged files.

Select the "Parameter" and the "Display Style" from the drop-down menus. Decide whether you want to see
"Raw Values" or "Normalized" data. Click the "Export" icon to export and save the data.
5-';p‘e

Peak-to-Peak
Condh
M

ter
: 16 BeuPia
B[ Display Style: Mean -mlrl

Choose the type of the curve from the "Parameter" drop-down menu: "FP Duration" is the "QT-related
Interval" and describes the latency from one extremum of the T-component of the heartbeat to the next
extremum. "Slope" is the maximal slope of the Na peak. The "RR Internal" is the time span between two
heartbeats, measured from the detection time stamp of one QRS-component to the next. "Peak-to-Peak"
describes the amplitude between the maximum and the minimum of a Na peak. The “Conduction Velocity”
shows the velocity of the 2D propagation of the field potential across the MEA. The "Min-Max Difference"
the difference between minimum and maximum. Define the "Active Channel" in the "Channels Selection
Configuration" dialog.

Choose the "Display Style": The "Mean" is calculated from the mean results of all wells of one compound.
This simple display format does not show the variability of the wells.

The "Mean + StdDev" shows additionally + 1 standard deviation of the mean and allows to estimate variability
between the wells but does not show outlier values. Similarly, the "Mean + SEM" shows additionally + 1
standard error of the mean.

The "Mean + Scatter" plot shows additionally the mean the results of all concentrations of that well as
individual points. Click on a point to highlight the results of this well. This display format allows to identify
outliers easily to correct them, if necessary during offline analysis.

Clicking on the orange dots in the "Mean and Scatter" display style gives the possibility to jump directly to
the corresponding curve in the "Single View" of the "Raw Data Explorer" or the "QT Analysis" window. Control
the data and correct them, if necessary. After correction the dose-response curve will be adapted immediately.

The "BoxPlot" shows the distribution of the results between the wells. You clearly see the wells which differ
from the median.

The Coefficient of Variation "CV" is a degree for the variability of a distribution. The "CV" is calculated from
mean divided by standard deviation and has no unit. You need at least two measurements to calculate the
"CV", that is why it is useless for a parameter like the QT interval as based on averaged data. The "CV"
displayed in this plot is the mean of the "CV" of the concentrations in one single well.
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I . . . . Raw Values
See the variation of the physiological markers in the dose-response curve in absolute values - "
Raw Values" or in "Normalize" mode. Normalized results are calculated in relation to the respective control

section in %.

Toolbar

Start the "Analyze" and "Save Analysis".

> 13

Analyze Save Analysis

Click the "Analyze" button to start the analysis. Save the results after analysis with "Save Analysis".

Save Analysis

e ™

Save Analysis

Click the "Save Analysis" button to open the "Save Analysis Settings" dialog.

E Save Analysis Settings
Report Sheet

General
Generate Report Sheet (@

Report File Name:

Logo
Logo on Title Page

Logo File Name

Dose-Response Plats

Style of Dose-Response-Plots:  Mean +- SEM

Invert Y-Axis for Slope (@

Resuits per Well

Result Tables T Detection Oveday @
Raw Data Plots Na Peak Overay @

Show Min-Max (@

oK ‘ Cancel

Define the settings for the report sheet: “General”, “Logo”, “Dose Response Plots” and “Results per Well”. Click
"OK" to save the current state of the analysis to a *.mwa file and (optional) to a PDF report.

Export

This "Export" feature is analogous to the feature in the "Incub8-Screen" software. Click the option "Export
Results" in the “Application” menu to open the “Export Results” dialog.

Application | Help
Select Application
Save Template
Load Template
Export Results

Exit Alt+F4
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Choose the tab and the parameters you want to export via check box on the left side. Select the electrodes
and the wells by clicking on them on the right side of the dialog.

There are six tabbed pages providing analysis parameters:
o Heartbeat

. Heartbeat 2D

. QT-related Interval
. Dose-Response
. Min-Max

o CiPA Template

On each of the pages, there are a number of parameters which can be selected or deselected via check box.
Clicking the “Export” button on one of the pages will export these parameters to a "comma separated value"
"* csv" file or to an Excel “* .xlIsx” file for further processing.

The tabs of the export dialogs are build analogously. On the left side of the dialog enable or disabled the check
boxes to choose the parameters you are interested in. Select the designated electrode channel on the
electrode field and select the wells.

Use the "Select all Electrodes in the Well" button to select all electrodes of a well for the export.
Click the "Select Representative Channel in the Well" button to export the representative electrode only or
deselect all channels with the "Deselect all Electrodes in the Well" button.

Apply the settings to all wells with the same compound or to all wells of the plate

BExport Heartbeats
Click the respective button to export the file as comma separated file "*.csv" without

any limitations of data volume in one result file.
B Export Results [ x |

~ .t data (D) + Muhiwell Dota

Organisieren »  Neuer Ordner =~ @

CMOS-MEA Data
MEA-IT_2016
MERCKIBIAN

Multi Channel Experim

Multiwell_ Experiment NMI

Multi Channel Suite C: ,

Dateiname v

Dateityp: | CSV files (*.csv) v

Excel files (*.adsx)
= Ordner ausblenden Speichern Abbrechen

Excel files "* .xIsx" are limited to 1048576 rows per file. If the limitation of data volume is reached in Excel,
the following error message appears and the exported “*.xlIsx” file will contain only 1048576 rows.
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Error writing results

8 Reached maximum number of rows for Excel file

Heartbeat Tab

]

Select the parameter you want to export via check box. Click the "Export Heartbeat" button to save the data
as comma separated value file.

Heartbeat 2D Tab

Select the parameter you want to export via check box. Click the "Export 2D Heartbeat" button to save the data
as comma separated value file.

QT Interval Data Tab

T

Select the parameter you want to export via check box. Click the "Export QT Interval Data" button to save
the data as comma separated value file.

Min-Max Difference Tab

Eapot Rty

Select the parameter you want to export via check box. Click the "Export Min-Max" button to save the data

as comma separated value file. Additionally, it is possible to export the Min-Max detection points or the data
traces separately.
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Choosing the "Aggregated" option will export the Min-Max detection points, their amplitude difference and
the number of averaged samples. Choosing the "Averaged Trace" option will export the averaged traces.

Dose-Response Tab

[#] - = |

Select the parameter you want to export via check box. Click the "Export Dose-Response" button to save
the data as comma separated value file.

CiPA Template

[remep—. =

Click the "Export CiPA Template" button to save the data as comma separated value file.
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Incub8-Analyzer: Neuro Mode

The "Incub8-Analyzer" software is developed to analyze data, produced with the "Incub8-Screen" software.
The analyzer is built on two application modes almost in the same manner as the " Incub8-Screen" software:
"Cardio" and "Neuro Mode". Find information about the "Neuro Mode" in the following chapters.

Main Menu
[ - o
File Control ~ 9 [Raw Data Explorer ~ 3 DoseResponse
- = —Tﬂ "‘"‘ AR : oo e mne b s
il i
Analysis Control -8
EREREREREYTE]

= = = o = ) ) = = w0 - =
e Shaw De s il ks (@ Bunts Network Bursts
e o 0 @ Ll [N B @ s @ Spaes @ Bunts B Network Bun
-5 -

n

E

-
-
-

Be &3

p—p—p— 0 o1 o N a3 436 500
Time [s

an e a 4aa: i | ==
T o

Paamater: Active Channels = | Labt Contrl = Raw Data Explorer | PSTH| Spike Cutouts

3
{4
2
3
¥
T
€

The main window of the "Incub8-Analyzer" software is divided in three smaller windows with a menu bar
above. The "Control Window" on the left side, the "Data Display" window in the center and on the right side
you see the window for the "Dose-Response" curves.

Use the "Neuro Mode" analysis software for the reanalysis of raw data files under modified conditions, with
parameter settings well per well independent from each other.

Menu Bar

Application

Application | Help
Select Application
Save Template
Load Template

Export Results

Exit Alt+F4

Select Application “Cardio” or “Neuro” mode.

] seect your Agpicaton x

Vi

Use the "Save Template" function to select a well and store the analysis parameters of this well to a template
file with the extension *.mwt.

With the "Load Template" function, such a template file can be loaded later on and the analysis parameters
stored in it will be applied to all wells of all experiments currently opened in the Incub8-Analyzer.

Click "Export Results" to open the export dialog. Please read chapter "Export" for more information later on.

Menu to "Exit" the Incub8-Analyzer program.
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Help Menu

. Help |

View Help
Check for Updates...

About

Enter the online help with the "View Help" command.
The option "Check for Updates" provides fast access to the MCS web site.

B About X

Multiwell Analyzer

Incub8-Analyzer
20.109.0
Mutti Channel Systems MCS GmbH

Copyright ® MCS 2015-2025

If the Incub8-Analyzer software is not up to date, click the button "Visit Web site" and download of
the newest software version.

Click "About" to open the dialog. Find information about the software version of the "Incub8-Analyzer".

Control Window

File Control

[

Import fies Clear Save Analysis

File Control

Click "Import File" to open the import dialog. Please read also chapter "Control Window" in "Incub8-Analyzer:
Cardio Mode.

B import Files - [m] X
Input Path: [ Z°\MCS Raw Data\Mutiwell Data\Neuro\AsiraZeneca UK ) (O Search recursively

File Name =Lﬂrr1]’1dpu Dilution Series Plate | Date | Wells b“ln;r:"m: S:;: Hag;ﬁla Type

(All) < LA~ (Al ~ (ANl ~ (Al <A Al A~ A < (A~

- | Z\\MCS Raw Data\Multiwell Data\Neuro\AstraZeneca UK - 4 ltems
[l 20151027 _11-51_11K_PrimaryNeurons.mwr 11K Control, 10 pM, Wash . 24-Well Plate_. 27 10.20151_ 3,24 GB

20151027_11-51_veh_PrimaryNeurons. mwr | veh Contral, 10 pM, Wash.. 24-Well Plate_. 27.10.20151_. 3.24 GB
20151027_15-10_K11_iPs neurons.mwr (K11 Control, 10 mM 24-Well Plate.. 128.10.20151...¢ 4None . @ 224GB  Mwr

20151027_15-10_K11_iPs neurons_mod.mwr K11 Control, 10 pM 24-Well Plate.. 1 28.10.20151...¢ 4 N/A : (@] Mwr

Raw Data Path: [ ZAMCS Raw Data“Multiwell Data'\Neuro\AstraZeneca UK\20151027_11-51_11K_PrimaryNeurons mwd

Cutout Data Path: [ ZAMCS Raw DataMultiwell Data'\Neuro\AstraZeneca UK\20151027_11-51_11K_PrimaryMeurons mwe {File not found!)

OK Cancel

The Incub8-Analyzer needs at least the raw data file "*.mwd" or the cutout file "*.mwc" for analysis.

To open a result file "*.mwr" or an analysis file "*.mwa" file, the corresponding cutout file "*.mwc" or settings
file "*.mws" file has to be available. If a file is not automatically detected, please add it manually.
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Import of large Cutout Files

Importing Large Cutout Files
The following experiments have cutout files (extension .mwg)
| with sizes exceeding 1 GB:

D:\Dats\20190117_No_compound_undefinedCellLine 001, mwr
(18.7 GB)

It might take a long time ta import these files. Click "Yes™ to
impart them anyway or “Ne” ta skip imparting these .mwc files

Ves HNo

An import of a cutout ,,*.mwc” file, larger than 1 GB data volume possibly needs a long time. That is why
you have to confirm the import of large files via the “Import Large Cutout Files” dialog.

Data Path

Please define the data path for the "Input Path" in the headline of the dialog. "Reload the files from the input
path" or click the check box "Search recursively", if necessary. Click "Input Path" to find the experiment files
recorded by Incub8-Screen or analysis files created by the Incub8-Analyzer software. The list of available files
will show all files that are created in the current mode, for example only Neuro files in "Neuro Mode".

Define the paths, where to load raw data and cutout files, the "Raw Data Path" and the "Cutout Data Path"
in the footer. If any file is not found automatically, its path is marked in red. Please search the missing file
manually by clicking on the respective data path icon to open, for example, the "Select Multiwell cutout file"
dialog.

Select Multiwell cutout file X

Multiwell MEA_Incub8 » Daten

[
=]
-]

| Organisieren = Neuer Ordner
e 55D Win 10 (¢

= 55D DATA (D) Analyzer Datenmwe 19.12.2025 11:44 MWC-Datei

& tmp () Report_08.01.2026.mwc

& gmbh @) Repart 09.01.2026.mwc

Report 13012026 mwe
= develop (K)

- MCS (M)

&= scratch (]

Dateiname: |Analyzer Daten.mwc Multiwell file {.mwc)

Offnen Abbrechen

Merging Files

It is possible to import more than one experiment file at a time in order to merge the results. The files
are sorted one below the other, you can see them in the "Experiments" view.

When merging files generated with the Incub8-Screen software which have different dilution series,
the "Merging the Series" dialog opens.
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Merging the Series
Sarv i Exseamants
2 TIZ06_He_compeund_002

UEEET_Ma_ronpeund_{01

Thea sesies resuibed fure reeagng the epermenis. Plesse uss g brad droe o sevange ihe labels § necessary

D I X I 5T XD

ak

The Incub8-Analyzer software tries to organize the different series of the files which should be merged

in a reasonable order. If the arrangement is not optimal, please reorganize the sequence manually. Click onto
one of the labels and move it via drag and drop to the desired position. It is not possible to move the “Control”
label, this phase must always be the first phase of the experiment.

File Information: Please read also chapter "Control Window" in "Incub8-Analyzer: Cardio Mode”.

Analysis Control

EIEA T

Triggered Analysis

470 nm 626 nm

After files with triggers have been imported and triggered analysis has been activated, the “Triggered Analysis”
section in the “Analysis Control” shows the available trigger type(s). Click one of the trigger types to prepare
the triggered analysis.

File Control =1

[ Spike Detectar Configuration = o X
[ ’ E EEE| =m0 ooo
. ! ! Detectinte.  Thwse * |umm| w=mg oEg
—— = P — EEEm| OO0 ooo
Datmcsce |
s Secten )
sy i @
Fotog e @
PO S—
Analysis Control e ]

——
EREPRTBAEERE] | o -
. (58] sa0m

Semng changes s applectto sl wels

Triagered Sobe v

e Troger: 150
L Fost Trgger: (3750
o o/ LY LY PSTH B Wadh 1150
190327 met 2 o~

Sove Seirgs  Fun sl Carcal

Once a trigger has been activated, use the “Spike Detector Configuration” to set “Pre- and Post Trigger”
intervals and “PSTH Bin Widths” for the triggered analysis. As usual, this can be set on a per-well basis.
Then, use the “Analyze” button in the “File Control” dialog to start the triggered analysis.
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Experiment View

Experiment View Experiment View
20151027_11-51_11K_PrimaryNeurons [ 1 20151027 _11-51_11K_PrimaryMNeurons BA
an maes
(i ot ol i 5w (@) o
20151027 _11-51_veh_Py M
L e menTeaene 0~ 20151027_11-51_veh_FrimaryNeurons ov
- - 20190327_%6wel_blue i 3%
H
on 20190327 _96wel_red e~
@ = ® o« B ® = E = . c2 © D2 D3 E B R R G G
- = - . | LI} - = = 0 - = - = = |
20190327 _96well_red oA
" . s e m m e m e .
s njbemle miha o le o e o g el a/laa/len

Parameter: | Active Channels = | Label: |Control -
Well Labels Control
Active Channels 10uM .
Active Wells Parameter: Well Labels

See the imported raw data file(s) in the "Experiment View". Import more than one file to merge the data.

Use the arrows to expand or retract the display of the available wells in that file. Click onto a well to display
the data in the "Data Display" beside. The selected well is highlighted in blue or with a blue frame.

Experiment View Experiment View
20151027_11-51_11K_PrimaryNeurens [ 2 20151027_11-51_11K_PrimaryNeurons oV

. . . . 20151027_11-51_veh_PrimaryNeurons L P8

20151027_11-51_veh_PrimaryNeurons oV a
20190327_96wel_blue 0~ 20190327_96wel_biue o~
0000000000 L@

an an B mm s xm s ww am
20190327_%6well_red ov 20130327_36well_red v
Perameter: [ActiveWells ||| Labek Control - Parameter: Active Channels  ~ | Label Control

Select the "Parameter" from the drop down menu. Display "Well Labels", "Active Wells" or "Active Channels"
and choose the "Dose", if available.

In case of a triggered analysis, after the analysis has finished, all wells that are part of the analysis are shown
with white background in the “Experiment View”, while wells that do not contain the correct trigger and are
thus not part of the analysis are shown with grey background.

-0 @O00000¢
‘Well B8 Lo

} Nell &
Control: 22 Triggers A Well A2 g
Phase 1: 22 Triggers

1 Phase 2: 22 Triggers o ) ) _ -
Phase 3: 22 Triggers Mo suitable triggers found for triggered analysis!

) oe 7 | me | po Bin Bi1 B

Tooltips are available for the wells included in the analysis: The duration of the different phases during

the experiment is displayed in wells which are not triggered. The numbers of the triggers are displayed
in triggered wells.
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Analysis Control

EFE R EP R EPEE-EEEEE

See the state of the analysis in the flow process chart of the "Analysis Control" window. Squares symbolize the
raw data source, analysis instruments and result storage. Their colors indicate the current state of the analysis:
Blue instruments are idle, while orange instruments indicate that their analysis settings have been modified but
not yet applied in an analysis. If an analysis is running the data flow from the data source to the result storage
is indicated in green and instruments participating in the analysis are also shown in green. The base instrument
of the analysis will start in blue and gradually fill up in green to indicate the progress of the analysis. The tool
tip on this instrument also displays the progress as a percentage.

Click onto the respective buttons in the diagram to open the dialogs for fast interactions during analysis.

Example: Suppose you want to analyze the data with modified settings for the spectral filter and the spike
detector. If you click on their buttons in the chart, perform the appropriate modifications in the dialogs and
click on “Save Settings” in the dialog, both the spike detector and the spectral filter will be highlighted in
orange: Their settings have been modified, but the analysis applying these settings has not yet been
performed. Clicking on any instrument and selecting “Start Analysis” will start the analysis with the new
settings. The time segment settings have not been changed, so this instrument stays inactive (blue). However,
the spectral filter has been modified, so it is the base instrument for this analysis and its update from blue to
green shows the progress of the analysis. Because the filtering has an effect on any subsequent instrument, the
spike detector (also with modified settings) and the burst detector need to be active (green) as well. After the
analysis is finished, all instruments are idle (blue) again, because all modifications have been handled during
the analysis. If the analysis was stopped prematurely, some modifications have not yet been applied, so some
instruments remain modified (orange). They will be handled when the next analysis is started.

Click onto the respective buttons in the diagram to open the dialogs for fast interactions during analysis.

Working Level

| [m] ooo
[ | [m] OomQ
ooo aoo
all wells wells single well
of a group

Most of the tools need a definition on the level, you like to work on: Should changes in the settings of the
respective tool dialog affect all electrodes of the plate, all electrodes in a group, or the electrodes in one well
only. The default is “Setting changes are applied to all wells”. Please see also chapter "Tutorial".

Time Segment

Adapt the "Time Segment" settings to define the time span to which analyze parameters should be applied.
There are two ways to do so, via "Time Segment Selection" icon in the "Analysis Control" flow chart or via
"Edit Analysis Segment" in the "Raw Data Explorer".

Click the icon "Time Segment Selection" in the flow chart.
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Il
Based on the "Raw Data" , the definition of the "Time Segment Selection" is the first step.
‘ @ Tim’e Segments for Analysis Configuration - o X I
Analysis Segments ‘
General T | oog
HEO [u] [m]
ooo ooo
| Analyze Full Recording ~
Analyze Full Recording )
Common Analysis Segmerts (Start)
[Common Analysis Segments (End; ‘
Sefting changes are applied to all wells
Save Settings Run Analysis Cancel

Select the first option from the drop down menu "Analyze Full Recording" on the left side and select the well
to apply the analysis to a working level on the right side.

Alternative: Click the button "Edit Analysis Segment" in the "Raw Data Explorer" tab of the "Data Display"
window to open a window with the same functionality. The drop down menu this dialog is identical to the drop
down menu in the "Time Segment for the Analysis Configuration" dialog.

The dialog allows to define time frames for analysis graphically.

Define Analysis Segments

Contrl

10

10

Wath O

Swve Semngn St Arse Cancel

Define the time frame for analysis individual for each well or compound on the well plate.

Analyze Full Recording

First option of the menu is "Analyze Full Recording". Analysis parameters are applied to the complete duration
of the recorded file. This is indicated by the green frame all over the time display.

Define Analysis Segments

‘ e vta e - B

Save Settings Run Analysis Cancel A4 B4 C4 D4

E Time Segments for Analysis Configuration — a X
Analysis Segmerts
General [ [ sl gog
] [ | [m] m]_[m] |
ooo ooo e s
Analyze Full Recording v
~ 20151027_11-51_11K_PrimaryNeurons ~
@ B3 C3 D3
.
|
20151027_1151_veh_PrimaryNeurons A
\t’ 0 100 200 300 400 500 800

Common Analysis Segments

Select the option "Common Analysis Segments (Start)" or "Common Analysis Segments (End)" either in the
"Time Segment for the Analysis Configuration" dialog or in the "Define Analysis Segments" dialog. Define the
start and the duration of the analysis for all doses via up-down boxes in seconds on the one hand or by drag

Incub8 -System multichannelsystems.com February 2026



and drop on the other hand. Please click on the dark green point in the green frame and keep the mouse
button pressed to modify the borders of the frame. Click into the green frame to move the complete time
frame over the display.

Define Analysis Segments

v aalil (Common Analysis Segments (St |

Control Control

L et

Wash Out Wash Out '

0 50 100 150 200 250 300

Save Setfings Start Analysis Cancel

Vo Ot Waeh Ot

] % a0 1% 200 %0 e

SweSetn | Sist Anshm Corcel

Analysis parameter are applied to the beginning of the experiment with option "Common Analysis Segments
(Start)". Use the option "Common Analysis Segments (End)" to couple the analysis parameter to the end of
the experiment.

Define Analysis Segments
Rt R - W WS s Detection:

Control

Comman Analysis Segments (En | =
Analyze Full Recording

Commen Analysis Segments (Start)
Common Analysis Segments (End)
Custom Analysis Segments

Control

10uM

A

Wash Out Wash Out

0 50 100 150 200 250 300

Save Settings Start Analysis Cancel

When starting the analysis, the data display in the "Raw Data Explorer" is adapted respectively. Again, the time
frame for analysis is highlighted in green. The red frame is for display settings only and indicates the period of
time shown in the "Raw Data Explorer" windows below, in the over- and single view.

Cortrol  300pM 1nM

Hg :; —§ Q Q o EZEEST BRI @ stimuii @ Spikes @ Bursts [ Network Bursts

Custom Analysis Segments

Select the option "Custom Analysis Segments" and define the time stamp of the start of the analysis for each
dose separately. The duration of the time segment is fix for all doses if the check box “Lock Duration” is active.
Unable the check box to define the duration of the analysis segments variable by expanding or reducing the
green areas. Move the contact point via drop and drag in front of the green area or at the end. Please see the
red arrows in the screenshot.
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Detine Analyss Segmients
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Select "Custom Analysis Segments" and fill in the table "Analysis per Dose" in the "Time Segment for the
Analysis Configuration" dialog. Or move the green time frames in the "Define Analysis Segments" dialog to
separate dose per dose to select the interesting time spans for analysis.

Alternatively select "Custom Analysis Segment per Dose" and fill in the table in the "Time Segment for
the Analysis Configuration" dialog.

[ Time Segments for Analysis Configuration - o x
EED ooo
HED om0
ooo ooo

Custom Andlysia Segmerts

——— T T
[ [ 1]
>

Custom Analysis Segment per Dose
Dose Stat  Unt  Duratior Unt
Control | 0 s 3 min
Phes.. |2 s 3 mn
Phas. 4 s 2% |s
Phas.. |6 s 3 min
v E 3 = Setting changes are appled to al wells
Phas.. 10 s 20 |s
Phas. (12 s W s
Phas. 14 s 2 s
Phas_ (16 s 3 min
Phas . 18 0] 5 min
Save Settings Run Analysis Cancel

Copy of Custom Analysis Segments

Copy Custom Segment Failed %

Copying the custom segment failed for the following
| experiments:

Compound_01_baseline_:
A1,A42,A3,A4,A5,A6,B1,B2 B3, B4, BS,B6,C1,2,3,04,(5,06,01,02
,D3,04,05,06

Copying custom segments is only possible if the series have

the same length and all custom segments fit for the respective
doses,

The copy of custom analysis segments from one experiment to another experiment is only possible if the
phases of both experiments match with each other.

If not, the following error message appears: A list of experiment phases is displayed which do not match
and the hint "Copying custom segments is only possible if the series have the same length and all custom
segments fit to the respective doses".

The data display in the "Raw Data Explorer" is adapted respectively. Please select "Show Activity per

Concentration" display . Again, the time frame for analysis is highlighted

in green. The red frame indicates the period of time shown in the "Raw Data Explorer" windows below,
the over- and single view.
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Raw Data Lxpiorer
Bectose 12| Bucode 22 | Becoote 12 | Bucyade &2 | Bectoce 1) Bwctude 23 | Secooce 31 | Becrade 4) | Secooce ¥ Eectods 34

AeaM

£t 4@ @ Y Y s e 7 o

f
Spectral FiIter

After that, the data stream is processed by the "Spectral Filter" .

[ spectral Filter Configuration - u] X
Recording
o) [ | [m] ooo
Sampling Rate: 20000 Hz EEE EEE
High-Pass: 2nd order Butterworth filter, 10 Hz -
Low-Pass: 4&h order Butterworth fiter, 10000 Hz s
Figh-Pass
Actve @
Fiter Butterwotth v
Frequency [Hz] 500 v
} Order 4 v
Low-Pass
Active @
Setting changes are applied to all wells
Fiter Chebyshev Type | v DR
frequency [Hz] 500 v
Order 3 v
Ripple [dB] 20 v
Notch
Active @
Frequency [Hz] 60 ~
Save Settings Run Analysis Cancel

Select the filter settings, if necessary. Choose between "Bessel", "Butterworth" or "Chebyshev" for high-pass
and low-pass. The "Notch" filter is helpful to remove noise.

Spike Detection

. Click the button to open the "Spike Detector Configuration" dialog.

[ spike Detector Configuration - o X
- 11 ] || [s] ooo
~ EHEE ooo (s[uls]

Detaction . 20190327_S6wel_red ~

Raing Edge @ . ©@ O 2 B3 B2 B R
(2]
Faling Edge @ N6 &
)
Automatic Thveshokd Estimation 20160308 Compound_01_undefinedCelLne_001 A
B ! : @.2 A M A A B
Baseine Duraton: 1000 Som =
Chon: 50 =] 8d.0w B2 B3 B4 B5 B C1 C2
Faling Edge: 5.0 S Sd.Dev €3 c4 €5 c6 DI D2 D3
Ds D5 D6
Tening
Dead Time: 3000 s
Cutouts
Pre Trgger: 1000 D™
Post Trgger: 2000 Ss
Tnggered Spke Ansiysis
Pre Togger. 500 S| m
Post Trgger. 1000 S| m
PSTH Bn Wadh: 100 s m
Save Setings  Run Analyss Cancel
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Spike Detector Configuration

The dialog is divided in two parts. Define the spike detection parameters on the left side and see the available
raw data file(s) on the right side. Apply the settings from the left side to the wells on the right side with the tool
bar in between.

On the right side of the dialog the well plate of the raw data files are displayed for the "Well Selection".
As usual, the currently selected well is highlighted with a blue circle.

Detection Parameter

Detection type:

Please set the "Detection type" from the drop-down menu first. In dependency of the detection type the dialog
offers different options.

Detection Type: Threshold

Detection

Detection

Edge Selection
Rising Edge

Faling Edge
Automatic Threshold Estimation
Number of Segments: 1
Baseline Duration: 1000

ms

Rising Edge: 5.0 Std. Dev.

Ar ar ar 4

Faling Edge: |-5.0 Std. Dev

Define the "Rising Edge" or "Falling Edge" in the "Edge Selection" window.

Automatic Threshold Estimation

In the "Automatic Threshold Estimation" window you can select the standard deviation for the rising and falling
edge from the numeric up-down boxes.

Use the up-down box "Number of Segments" to define, how many individual segments are used to estimate
the thresholds. The duration of each segment is defined by the “Baseline Duration”. The threshold is computed
as the minimum standard deviation over all segments, multiplied by either the “Rising Edge” or “Falling Edge”
factor. Using multiple short segments for the computation of the standard deviation instead of one long
segment reduces the risk that the standard deviation is strongly influenced by spike activity.

Timing

Timing
Dead Time: 3000 - s

Ld

Select the "Dead Time" in s in the "Timing" window.
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Cutouts

Cutouts
Pre Trigger: 1000

ar

Post Trigger: 2000 = | s

When using "Cutouts", please define the "Pre Trigger" and "Post Trigger" in ps from the numeric up-down
boxes.

Spike Triggered Analysis

Triggered Spike Analysis

Pre Trigger: 500 | ms
Post Trigger: 1000 1| ms
PSTH Bin Width: 100 <1| ms

After files with triggers have been imported and the triggered analysis has been activated, the “Triggered
Spike Analysis” section is available. Please set the “Pre- and Post Trigger” from the up-down boxes in ms
and the “PSTH Bin Widths” for the triggered analysis. As usual, this can be set on a per-well basis.

Click the button "Save Settings" to confirm your selections. The analysis in the "Analysis Control" window is
now armed which is indicated with the orange color of the "Spike Detection" icon. When clicking on the icon,
the dialog appears again. Click the button "Run Analysis" to start the analysis and the processing of the data
stream is indicated in green. All modified wells are included. Clicking "Cancel" stops the analysis.

Click the "Apply changes to all wells of the same compound" button and the following dialog appears
"Select Settings to Apply".

Select Settings to Apply

Al settings

= Spike Detector
Baseline Duration
Dead Time
Detection Mode
Falling Edge Std.Dev. Factor
Maximum Rise Time
& Minimum Rise Time
Number of Segments
3 Post Trigger
Pre Trigger
8 Rising Edge Std.Dev. Factor
Slope Amplitude
B Slope Detection
Slope Std.Dev.
B Use Faling Edge
Use Rising Edge

= Triggered Spike Analysis
Bin Width
Post Trigger Duration
Pre Trigger Duration

OK ‘ Cancel ‘

Select the settings you want to apply via check boxes. The settings will be immediately applied to all wells
of the currently selected compound.

Click the "Apply changes to all wells" button and the same dialog appears. Select the settings you want to

apply via check boxes. The settings will be immediately applied to all wells.

O
Use the arrow buttons for "Undo last changes" and "Redo last changes" and the "Reset" button to reset
the settings to default.
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Detection Type: Slope

Changing the type of detection for the spike detector to "Slope" the left side of the dialog will change
respectively.

[E spike Detector Configuration

- HEE | | [m]
Deteckanbype: | Sope - 111 EEO
1 oo
L o 20160908 Compound_01_undefinedCellline_001 A
Slope Detection =
. MR m M Qs/. A Bl
(5]
Dead Toe: 3000 T OO0 000C

Minimum Rise Time: 100 €3 €4 C5 C6 DI D2 D3

O 4
B

Maximum Rise Time: 1000

s D4 D5 D6
© Fixed Amplitude © Signal Dependent
Threshold: -1 W
Cutout
Pre Trigger: 1000 s
Post Tigger: | 2000 T s
Triggered Spike Analysis
Pre Trigger: [500 =] ms
Post Trigger: 11000 S| ms
PSTH Bin Width: 100 +| ms
Save Settings Run Analysis Cancel

In this case you have to define the parameters for the "Slope Detection".

Detection
Detection
Slope Detection
Dead Time: 3000 = ]
Minimum Rise Time: 100 =
Maximum Rise Time: 1000 5
© Fixed Ampitude O Signal Dependert
Threshold: -1 =

Select the "Dead Time", the "Minimum Rise Time" and the "Maximum Rise Time" in ps from the up-down
boxes in the "Detection" window. Decide to use the "Fixed Amplitude" or the "Signal Dependent" amplitude.
For the fixed amplitude you have to define the "Baseline Duration" in ms and the "Threshold" in uV. The signal
dependent amplitude needs the standard deviation of the threshold.
Cutout

Cutout

Pre Trigger: | 1000

i

Post Trigger: 2000 = s

When using "Cutouts", please define the "Pre Trigger" and "Post Trigger" in ps from the numeric up-down
boxes.
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Triggered Spike Analysis

Triggered Spike Analysis

Pre Trigger: 500 ms

Post Trigger: 1000 < ms

PSTH Bin Width: 1100 S| ms

After files with triggers have been imported and the triggered analysis has been activated, the “Triggered
Spike Analysis” section is available. Please set the “Pre- and Post Trigger” from the up-down boxes in ms and
the “PSTH Bin Widths” for the triggered analysis. As usual, this can be set on a per-well basis. Click the button
"Save Settings" to confirm your selections. The analysis in the "Analysis Control" window is now armed which
is indicated with the orange color of the "Spike Detection" icon. When clicking on the icon, the dialog appears
again. Click the button "Run Analysis" to start the analysis and the processing of the data stream is indicated
in green. All modified wells are included. Clicking "Cancel" stops the analysis.

Burst Detection Configuration

After spike detection the data are processed by the "Burst Detection" tool. Click the button to open
the "Burst Detector Configuration" dialog.

This dialog is like the "Spike Detection Configuration" divided in two parts. Define the burst detection
parameters on the left side and see the available raw data file(s) and wells on the right side. Apply the settings
from the left side to the wells on the right side with the tool bar in between.

Burst Analysis Configuration = u] X
Burst Detector
HEE HEO ooog
Max. Interval to Start Burst: [50 2l ms HEE HEO m| [m]
NN ooo ooo
Max. Interval to End Burst: |50 s ms
i
M. bierval Betwoen Burds: [100 ry iC!W;(iDSDa,Compound,m,undeﬂnedte\I.lnLDm A~
) A A A AS A
Min. Durstion of Burst: 50 Sims o @2/ (M ) &
®
| Min. Spike Count in Burst: |4 B2 B3 B4 B B Cl C2
| O

€3 C4 €5 C6 DI D2 D3
D4 D5 D6

Save Settings Run Analysis Caneel

Burst Detection

The “Burst Detection Configuration” option allows the detection and analysis of spike bursts. The spikes had
been detected first. The quality of the burst analysis therefore depends on the accuracy of the spike detection.

The Maxinterval Method for detecting bursts

Find all bursts using the following algorithm:

o Scan the spike train until an interspike interval is found that is less than or equal to Max. Interval.
o While the interspike intervals are less than Max. End Interval, they are included in the burst.

. If the interspike interval is more than Max. End Interval, the burst ends.

. Merge all the bursts that are less than Min. Interval between Bursts apart.

o Remove the bursts that have duration less than Min. Duration of Burst or have fewer spikes than

Min. Number of Spikes.
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The detection parameters for bursts are shown in the following schema.

Min. duration of a burst

Min. number
of spikes
Min. interval between in a burst

Max. interspike interval two bursts

in a burst

i

Max. interval at the start of a burst

Parameter for burst detection:

e Max. interval to start bursts: maximum interspike interval to start the burst.

e Max. interval to end a burst: maximum interspike interval to end the burst.

* Min. interval between bursts: minimum interspike interval between two bursts.
¢ Min. duration of burst: minimum burst duration.

* Min. number of spikes in burst: minimum number of spikes in a burst.

(Reference: Legendy C.R. and Salcman M. (1985): Bursts and recurrences of bursts in the spike trains
of spontaneously active striate cortex neurons. J. Neurophysiology, 53(4) : 926-939).

Click the button "Save Settings" to confirm your selections. The analysis in the "Analysis Control" window is
now armed, which is indicated with the orange color of the "Burst Detection" icon. When clicking on the icon,
the analysis starts and the data stream is green.

Click the button "Run Analysis" to start the analysis.

~
Click the "Apply changes to all wells of the same compound" (] button and the following dialog appears
"Select Settings to Apply".

Select Settings to Apply

Al settings
- Burst Detector
Max. Interval to End Burst
Max. Interval to Start Burst
Min. Duration of Burst ‘
Min. Interval Between Bursts
Min. Spike Count in Burst ‘

OK Cancel |

Select the settings you want to apply via check boxes. The settings will be immediately applied to all wells
of the currently selected compound.

~
Click the "Apply changes to all wells" (] button and the same dialog appears. Select the settings you want to

apply via check boxes. The settings will be immediately applied to all wells.

Use the arrow buttons for "Undo last changes" and "Redo last changes" and the "Reset" button to reset
the settings.
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Network Burst Detector Configuration E

After spike and burst detection, the data can be processed by the "Network Burst Detection" tool.
Click the button to open the "Network Burst Detector Configuration" dialog.

[ Network Burst Analysis Configuration

o

X
| Network Burst Detector

[ | [m] oo
Min. Channels Participating: |6 2 HEO [m| [}
aoo ooo
Min. Simuttaneous Channels: |3 <
Spike Court Mode:  Allin Duration . V]
Setting changes are applied to all wells
Save Settings Run Analysis Cancel

This dialog is like the "Spike Detection Configuration" divided in two parts. Define the network burst detection
parameters on the left side and see the available raw data file(s) and wells on the right side. Apply the settings
from the left side to the wells on the right side with the tool bar in between.

The “Network Burst Detection Configuration” option allows the detection and analysis of bursts which occur on
more than one electrode channels in a well in synchrony. The spikes had been detected first. The quality of the
network burst analysis therefore depends on the accuracy of the spike detection.

Please define the minimum number of participating channels "Min. Channels Participating" and the minimum
number of simultaneously bursting channels "Min. Simultaneous Channels" from the up-down menus. Define
the "Spike Count Mode", which means to count "All Spikes in Duration" or the number of spikes in
"Participating Bursts".

Channel Selection

Click the "Channel Selection" icon to open the "Channel Selection Configuration" dialog.

| [ channel Selection Configuration

o X
Active Channels
HER [ | [m] oog
r [ 1 1] HEO Oomd
Min. Spikes per Minute |10 5 111 ooo ooo
@ Min. Amplitude 20 < |
20160308 Compound_01_undefinedCellLine_001 A
| Active Wels Al A2 A3 AL A5 AS B1
Min. Active Channels  [3 B
0. Active Lhannets B2 B3 B4 B5 B C1 C2
V) ,,
Channel Selection for Dose-Response Curve 3 c& o5 (ce) o1 D2 D3
o/
© Best Channel O Muttiple Channels Di D5 D6
| Selection for Dose Control
[ Including Previous Doses
[ Only Active Wels

[J Update Channel Selection Automatically

Save Settings  Run Analysis Cancel

The "Channel Selection" is a tool to estimate and define the activity of a channel or a well.

Active Channels
Active Channels

Min. Spikes per Minute 10
B Min. Ampltude 20

o

wv

Define the parameter for channel activity via check box. Define the minimum spike rate "Min Spikes per
Minute" and the "Min Amplitude" in pV from the up-down boxes.

Active Wells
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Active Wells

Min. Active Channels |3 -

Define the minimum number of active channels for the definition of an active well from the "Min. Active
Channels" up-down box.

Visualize the active channels or wells via "Parameter" drop-down menu in the "Experiment View".

20160908_Compound_01_undefinedCellLine_001 [ S

Parameter: | Active Channels |=| | Label: Control -
Well Labels
Active Channels
Active Wells

Channel Selection for Dose-Response Curve

Channel Selection for Dose-Response Curve

© Best Channel (O Muttiple Channels

Selection for Dose
f

8 Including Previous DosegpaT] I
PSR - —
[_] Update Channel Selection Automatically

In "Neuro" mode it is possible to select the "Best Channel" or "Multiple Channels" for the analysis via dose-
response curve.

If multiple channels are selected as representative, the value for the well in the dose-response curve is the
average over all representative channel of the well.

This menu defines, which channel in a well is selected as the "representative channel", i.e. the one included in
the dose-response curve. Only channels that fulfill the criteria defined under "Active Channels" in the "Channel
Selection Configuration" dialog can be selected as the representative channel. If no channel fulfills the criteria,
no representative channel is selected for this well and it is not used for the dose-response curve.

Because the set of active channels can change between concentrations, use the drop-down menu "Selection
for Dose" in the "Channel Selection Configuration" dialog to define, which set of active channels should be
used. For example, if "Selection for Dose" is set to "10 nM", the representative channel is selected from the set
of channels that are active for the 10 nM concentration.

If the check box "Including Previous Doses" is enabled, the representative channel will be selected from the set
of channels that are active for all concentrations up to the one selected in the "Selection for Dose" drop-down
menu.

For example, if "Selection for Dose" is set to "10 nM", a channel has to fulfill the criteria set for "Active
Channels" for both, the control condition and the 10 nM concentration in order to be eligible to become
the representative channel. In order to make sure, that representative channels are active for all
concentrations in the experiment, set "Selection for Dose" to the last dose in the experiment and check
the "Including Previous Doses" check box.

If the "Only Active Wells" check box is enabled, wells with a low number of active channels can be excluded
from the dose-response curve. If a well is not active for the concentration defined in "Selection for Dose"
(or all concentrations up to and including this dose if "Including Previous Doses" is checked), no representative
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channel is selected even if active channels exist. The threshold number of active channels per well is defined in
the "Active Wells" menu.

If the "Update Channel Selection Automatically" check box is enabled, the channel selection process will run
after each analysis and may select a different channel. If it is disabled, the channel selection will not be
automatically updated. This can be helpful if a specific representative channel should be kept.

The parameter "Active Channels" per well is available in the display of the dose-response curve and in the
report sheet.

220

Repor

Data Display Window
Please read chapter "General Software Features" for the operation of this window.

The "Data Display" window has two tabbed pages "Raw Data Explorer" and "Spike Counts". Please see
the arrow in the screenshot. The "Raw Data Explorer" tab is divided in three smaller windows.

Raw Data Explorer

Raw Data Explorer
Cortrl| 2005 |10 Analysis Segment
2 . ) 21
N 3
12 12
2 2
32
it
1
8 = R T S S e mL R O e T L g
R Chee YT 3 3 5
43
o B T e ST WIED Tk . ) R T3 T 3
B S s R e N
140 160 180 0 220 240
;;; :: _.i Qa [FTPTIINPLINIONNY | Stimuii [V Spikes (¥ Bursts [v] Network Bursts
S E Single View

Voltage (V]

unw 4 Q Q[ “4aQ W |
5100 Aoty pes Cranne (R R LR e

Raw Data Explorer | PSTH| Spike Cutouts 14

See the complete data file in the window above. Select the display format "Show Activity per Channel" or
"Show Activity per Concentration".
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Analysis Segment

Raw Data Explorer
Cortrol | 200pM | 1M
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220 240

[SEPEIRSRS et (| Stimudi [+ Spikes | | Bursts (o] Network Bursts

Select the mode of the "Raw Data Explorer" window and the "Analysis Segment" display will be adapted:
"Show Activity per Channel" or "Show Activity per Concentration".

Raw Data Explorer
Bectode 12 | Bectrode 22 | Bectrode 32 | Bectrode 47 | Bectmde 13| Bectode 21 Bectrode 33 | Bectrode 43 | Bectmde 24 | Bectmde 34 ¢ [

0

2 40 €0 80 0 120
t?c:. .§ Qa | [RTPTIBIRISINN (| Stimuli [ Spikes [ ] Bursts [v] Network Bursts

Move the red frame through the data file to select the region of interest. It is possible to enlarge the frame

to enlarge also the time span shown in the displays. Alternatively, you can use the up-down box

in the "Single View" to modify the time span. The variation of the time span is immediately adapted in all three
displays. See data as raw data in "Show Raw Data" mode or spike detections only in "Show Detection" mode.

Use the "Export" button to export this graph in an overview in "*.bmp", "*.jpg" or "*.png" format.

Click the "Edit Analysis Segments" button to open the "Define Analysis Segment" dialog. The dialog allows

to define time frames for analysis graphically. Again, you can see data as raw data in "Show Raw Data" mode
or spike detections only in "Show Detection" mode. Please read chapter "Time Segment" above for more
information.

Raw Data Window

The raw data window shows the data of the available electrodes in overview on the left side and in single
view on the right side. Choose either to display the "Activity per Channel" or the "Activity per Concentration".
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Show Activty per Channel [ JZEE

Raw Data Explorer | PSTH| Spike Cutouts

One or more channels of the well have to be defined for analysis and display of the "Dose-Response" curve.
Define this electrode by clicking the "Select representative channel" button. The channel framed in blue is
then representative for the dose-response curve.

Pressing the “Show Activity per Channel” button switches to a view where each tab page represents a single
channel (as opposed to a single dose) and the raw data traces shown are the raw data for the different
concentrations of this channel (as opposed to the raw data of the different channels for the same dose).
Clicking the “Show Activity per Concentration” button switches back to the first view.

If a triggered analysis has been run, the “Show Activity per Channel” display offers the possibility to select
the “Trigger” via up-down box. Using the trigger control jumps to the respective trigger time and shows
the raw data.

To save computer performance, please deselect the check box "Enable" and the raw data display window
is empty. Nevertheless, data are analyzed and saved.

Spike Count Window

QR e fm ot o [ Moot Cans 6 2

o Ot Ephoves | PSTH | Spie Cotouts

The "Spike Counts" window is divided in the "Overview" with all available electrodes above and the "Single
View" below. Each concentration has its own tab page. Per default, only up to 500 spike cutouts are displayed.
If more spikes are detected for a channel, only the first 500 cutouts are shown, but more can be displayed by
increasing the number in the “Number of Cutouts” numeric-up-down.

If a triggered analysis has been run, you can select the trigger value via the “Trigger” up-down box. Changing
the trigger value displays the spike cutouts associated with this particular trigger. One channel of the well
has to be defined for analysis and display of the "Dose-Response" curve. Define this electrode by clicking
the "Select representative channel" button. The channel framed in blue is then representative for the dose-
response curve.

—I— a Q Pre 1 3 ms Post 2 - ms . H Number of Cutouts: |19 3
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PSTH Window
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Raw Data Explorer | PSTH| Spike Cutouts

The PSTH is only available, if the software module “Stimulation” is selected.

The neuronal response due to a single stimulation consists of one component, which is causally determined
by the pulse and of several components, which are not caused by the stimulation, spontaneous activity,

for example. If all components of the response have similar amplitudes as the stimulus induced component,
it is not possible to see this component. That is, why the Peri-Stimulus-Time-Histogram (PSTH) is calculated.

The histogram shows the mean spike rate over several identical stimulation pulses relative to the onset
of the stimulation pulse. Please read also chapter “Raw Data Window” in "Incub8-Screen Software":

The "PSTH" window is available in two displays: "Show Activity per Channel" and “Show Activity per
Concentration”. Click onto the button to toggle the screen presentation. PSTHs can be found for each channel.
Both displays have the same tool bar.

Use the icon to auto-scale the y-axis of the histogram so that it extends to the maximum spike rate on all

channels. @

7 % Spikes/
.H PR Use the “Spike/sec” up-down box to scale the histogram by yourself.

_H 0 + | Spikes/sec D m Total: O Trigger

Use the “Select representative channel” button D or “Export” the data to “*.csv” or Excel “*.xIsx” format.

View Range: Trigger 40-50 (259.329 s - 342.727 s) Totak 91 Triggers
A track bar controls for which triggers the raster plots are shown if there is not enough vertical space to

show all. The number of included triggers and the time span on the display are written beside. Read the
“Total” number of “Triggers” included in the complete plot on the right side of the tool bar.
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Dose-Response Curve

F o

r B o

Parameter Spike Count ~  Display Style: Mean + Scatter 'MH

The window on the right side of the main menu of the Incub8-Analyzer Neuro Mode software shows
the "Dose-Response" curve calculated from the averages of the merged files, generated accumulative result
point per result point.

Select the "Parameter" and the "Display Style" from the drop-down menus. Decide whether you want
to see "Raw Values" or "Normalized" data. Click the "Export" icon to export and save the data as bitmap
image "*.bmp" as "*.csv" file.

Select the "Parameter" type: "Spike Count, Spike Rate, Burst Count and Burst Duration, Burst Spike Count,
Burst Spike Rate, Percentage Spikes in Burst and Interburst Interval". Define the best or multiple "Active
Channel" in the "Channel Selection Configuration" dialog.

Choose the "Display Style": The "Mean" is calculated from the mean results of all wells of one compound.
This simple display format does not show the variability of the wells.

The "Mean + StdDev" shows additionally £ 1 standard deviation of the mean and allows to estimate variability
between the wells but does not show outlier values.

Similarly, the "Mean + SEM" shows additionally + 1 standard error of the mean.

The "Mean + Scatter" plot shows additionally to the mean the results of all concentrations of that well as
individual points. Click on a point to highlight the results of this well. This display format allows to identify
outliers easily to correct them, if necessary, during offline analysis.

Clicking on the orange dots in the "Mean and Scatter" display style gives the possibility to jump directly to the
corresponding curve in the "Single View" of the "Raw Data Explorer" or the "Spike Cutouts" window. Control
the data and correct them if necessary. After correction the dose-response curve will be adapted immediately.

The "BoxPlot" shows the distribution of the results between the wells. You clearly see the wells which differ
from the median.

The Coefficient of Variation "CV" is a degree for the variability of a distribution. The "CV" is calculated from
mean divided by standard deviation and has no unit. You need at least two measurements to calculate the
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"CV", that is why it is useless for a parameter like the spike count as based on averages. The "CV" displayed
in this plot is the mean of the "CV" of the concentrations in one single well.

See the variation of the physiological markers in the dose-response curve in absolute values "Raw Values"

Raw Values . . m . . .
- orin "Normalize" mode. Normalized results are calculated in relation to the

respective control section in %.

Toolbar

"Analyze" and "Save Analysis".

> B

Analyze Save Analysis

Click the "Analyze" button to start the analysis. Save the results after analysis with "Save Analysis".

[E] Save Analysis Settings - o X

Report Sheet
General

Generate Report Sheet ()
Report File Name:
Logo
Loga on Tile Page @

Loga Fie Name
Dose-Response Plots

Style of Dose-Response-Plots:  Mean + SEM

Results per Well

Resut Tables @
Show PSTHs @

oK Cancel

Enable the "Save Analysis Settings" check box and define the "Report File Name" and path. If you like to have a
logo on the front page, please enable the check box "Logo on Title Page" and determine where to find it. Select
the style of the dose-response plots from the drop-down menu. Enable the check box "Result Table" to
generate "Results per Well. Click "OK" to save the current state of the analysis to a *.mwa file and (optional) to
a PDF report.

Export Results

v
Click the "Results" button to open the "Export Results" dialog. The dialog has four tabbed pages
"Timestamp", "Burst", "Network Burst" and "Dose Response". On each of the pages, there are a number
of parameters which can be selected or deselected via check box. Clicking the “Export” button on one of
the pages will export these parameters to a "comma separated value" "*.csv" file or to an Excel “*.xlsx”
file for further processing.

Incub8 -System multichannelsystems.com February 2026



B Export Results [ x |

T + Dieser PC » data (D) » Multiwell Data v C \u Y o
Organisieren = Neuer Ordner = - w
s 1
™ Dieser PC o -
20141205_Multiwell_Experiment_NMI
= Bilder
Deskt Janssen
esktol
- P Multiwell Data Output 2018 11:02 Dateiordne
Dokumente
LED_Stimulation.csv
& Downloads
B Musik v <€ »
Dateiname: | LED_Stimulation.csv v
Dateityp: | CSV files (*.csv) w
= Ordner ausblenden Offnen Abbrechen

Click the respective button to export the file as comma separated file "*.csv" without any limitations of data
volume in one export file.

Error writing results X

8 Reached maximum number of rows for Excel file

Excel files "* .xIsx" are limited to 1048576 rows per file. If the limitation of data volume is reached in Excel,
the following error message appears and the exported “*.xlsx” file will contain only 1048576 rows.

Selection Window

o Export Results

On the "Selection" side of the dialog you see the result files which open and one enhanced well are to
select the electrode for export. Please use the toolbar above. To select electrode channels, please click
on the electrode. It's color will turn to red. Deselect an electrode by clicking it again.

wanz

it lilw —

Use the toolbar to transfer the electrode channel selection to all available wells.

Use the "Select all Electrodes in the Well" button to select all electrodes of a well for the
export. Click the "Select Representative Channel in the Well" button to export the representative electrode
only or deselect all channels with the "Deselect all Electrodes in the Well" button.

Use the arrow buttons _A for "Undo" or "Redo" the last action.
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Click the "Apply to Compound" button to transfer the electrode selection of the currently open well to all wells

button.

with the same compound. For a transfer to all wells, please click the "Apply to All"

Timestamps Export Parameter

=] Expon Results [ > |

Expan Tressmss

Please select the desired timestamp export parameter via check box. Export "Timestamps", "Maximum
Amplitude", Minimum Amplitude" and "Peak to Peak Amplitude".

Press the "Export Timestamp" and find the place to store the analysis result file for further processes in comma
separated value format "*.csv" or in "*.xIsx" Excel format.

PSTH Export Parameter

=] Expart Results

The functionality of the tabbed page "PSTH" is the same as in "Timestamp". Please select the desired PSTH
export parameter via check box: “Trace Count”, “Total Spike Count”, “Mean Spike Count”, and “Spikes per
Second”.

The PSTH Export is only available after a triggered analysis has been performed. This will export the histograms,
not the content of the raster plots shown in the PSTHs. Use the "Timestamps" export to export the spike
timestamps shown in the raster plots."

Press the "Export PSTH" to store the analysis result file for further processes in comma separated value format
"*.csv" orin "*.xlsx" Excel format.
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Burst Export Parameter

& Export Results

20190708t 4_1x 1w Shvn ~

Click the "Bursts Detection Results" button to open the same dialog with the "Bursts" tab open.

The functionality of the tabbed page "Bursts" is the same as in "Timestamp". Please select the desired burst
export parameter via check box: "Start Timestamp", "Duration", "Spike Count" and "Spike Frequency".

Press the "Export Burst" to store the analysis result file for further processes in comma separated value format
"*.csv" orin "*.xlIsx" Excel format.

Network Burst Export Parameter

] Export Results.

il

Exon otnck B

The functionality of the tabbed page "Network Bursts" is the same as in "Burst". Please select the desired burst
export parameter via check box: "Start Timestamp", "Duration", "Spike Count" and "Spike Frequency".

Dose-Response Export Parameter

Export Results [ ~ |

The functionality of the tabbed page "Dose-Response" is the same as in "Timestamp" and "Burst". Please

select the desired dose-response export parameter via check box: "Spikes", "Bursts" and "Network Bursts",
and "Active Channels".

Press the "Export Dose-Response" button to store the analysis result file for further processes in comma
separated value format "*.csv" or in "*.xIsx" Excel format.
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The chapter "General Software Features" describes some of the Incub8-Screen and Incub8-Analyzer software
features on base of examples.

Numeric Up-Down Box

Post: 500 ‘5 ms

Adjust a value in the numeric up-down box either by clicking on the arrow buttons or by clicking into the
window and moving the mouse wheel. Turn the wheel forward and the level increases, turn the wheel
backward, and the value decreases in fast steps. Use the arrow buttons for fine tuning the adjustment.
The third possibility is a replacement of the number in the window by overwriting it, if the value is
predefined, for example.

Zoom In and Zoom Out

Zoom Buttons

[wé

Click the "Adjust to signal Min/Max" button. The scaling of the y-axis is set to the minimum and maximum
of all visible samples in the channel.

Qa

Click the "Zoom" buttons. Zooming in cuts the scaling of the respective axis in a half and zooming out
doubles the scaling.

I~

Zoom by Mouse-click
Additionally to the zoom buttons you can freely zoom into a region of interest by moving the cursor inside
a display from the left to the right while pressing the left mouse button. Move the cursor from the right to

the left for zooming out.

Alternatively, you can draw a rectangle with the left mouse cursor in the display to zoom into a region of
interest.

Moving the Display Presentation

Click onto the display with the right mouse cursor button and keep the button pressed to move the data
content of the display in any direction.

y
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Display Floating

Design your own display with the floating feature. Uncouple a dialog display of your choice and place
it wherever you want.

Raw Data (Well C2) L]
For 1 1 1

- « | Dockable ' =

L
L_}‘}_ - —|lﬁL—'~ L—#'—\l—?‘%‘
Control I I .
/A I B B
grnsaalb o XH

Double-click the floating window in the header line to send it back to its default location.

Selecting Representative Channels

Click one of the channelsof the well to select it and display a magnification of that channelin the single view.
The selected channel is highlighted in green.

]__‘_L_F J\ ||

A A A A A A A A A A A

| |
T Il ‘J‘ I Bl

To create the "Dose-Response" curve one channelhas to be selected. It should be a representative channel
which mirrors the activity in the well. Please click the ,Select representative channel” button first. The
channel will be framed blue . The actual selected channel and the representative channel may overlap, but
they do not have to overlap.

Select a different well and define the representative channel. This way it is possible to collect data for the
dose-response curve.

4+

Tooltips

fagaas o XE]
3\

4{13\u -\

Adjust to Signal Min/Max T Select representative channel |

Tooltips are available in most of the toolbars, please see the example above
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APPENDIX
Theoretical Background
Cardiac Action Potential

Over the last 40 years, non-invasive extracellular recording has developed into a widely used standard method.
The semi-permeable lipid bilayer cell membrane separates different ion concentrations (charges) on the inner
and outer side of the membrane. Conventional methods measure the membrane potential that results from
the electrochemical gradient directly with an intracellular electrode. When ion channels are opened due to
chemical or electrical stimulation, the corresponding ions are moving along their electrochemical gradient.

In other words, the resistance of the membrane is lowered, resulting in an inward or outward flow of ions,
measured as a transmembrane current. The extracellular space is conductive as well, and though the resistance
is very low, it is not zero. According to Ohm's law (U=R*I), the extracellular current results in a small voltage
that can be measured with extracellular electrodes. Extracellular signals are smaller than transmembrane
potentials, depending on the distance of the signal source to the electrode. Extracellular signal amplitudes
decrease with increasing distance of the signal source to the electrode. Therefore, a close interface between
electrode and cell membrane is very important for a high signal-to noise ratio.

The transmembrane current and the extracellular field potential follow the same time course. The field
potential is roughly equal to the first negative derivative of the transmembrane potential, thus revealing

an information that is comparable to conventional methods. This has been shown for different types of
signals derived from neuronal preparations as well as cardiac preparations. This convenient method is

used by Incub8-Screen. Simultaneous recordings of action potentials (with intracellular electrodes) and field
potentials (with extracellular electrodes) have shown that there is a linear relationship between the rise time
of the cardiac action potential (AP) and field potential (FP) as well as between AP and FP duration.

The contribution of different ionic transmembrane currents can be identified in the shape of the FP waveform
as well, as shown in the following picture. The correlation between the waveform components and the ion
channel activities was shown by using ion channel blockers or depleting the medium of the respective ions.
You can clearly see the rapid component of the depolarizing sodium current and the slow calcium current.
The delayed rectifying K+ current (IKr) is represented either by a positive or negative peak. The polarity of the
peak depends on several parameters, for example, the proximity of the cell layer to the measuring electrode,
and cannot be predicted, which does not matter for this assay. The field potential duration corresponds to the
action potential duration, which can be correlated to a QT-related interval in an electrocardiogram. It is
measured from minimum of the Na+ peak to the maximum / minimum of the IKr current peak.

a1 nterval

(Reference: "Estimation of Action Potential Changes from Field Potential Recordings in Multicellular Mouse
Cardiac Myocyte Cultures", Marcel D. Halbach et al., Cell Physiol Biochem 2003;13:271284).
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Spike Detection

The "Spike Detector" is used for extracting spikes from the electrode raw data. There are two ways of detecting
and extracting spikes with Incub8-Screen software. One method uses a threshold, the other recognizes the
shape that is, the amplitude and slope of a spike curve. Both methods regard either the rise or the fall of

a curve, depending on your settings. Waveforms that meet the requirements defined by either of the two
methods are cut out from the raw data. The size of the cutout, that is, the time length before and after the
spike detection event, can be chosen by the user. It is also possible to extract only the timestamps.

The "Threshold" method, the spike detection level is especially useful if the overall signal is steady, and
the spikes appear approximately on the same height. If you have local field potentials or a high noise level,

you will miss spikes or detect noise signals with the "Threshold" method. In this case, the "Slope" method
is more appropriate.

The following illustrations show how the two methods work.

winsiope, mmxsipe  SPike Detection

Amplitude dV

| Sgike Detection Level
v res Mode

Not Detected Waveforms

Slope too high Slope too low
Min Slope! |Max Slope Min Slope | | Max Slope
[N
2 o J /
Amplitude dV Amplitude dV
V /
Amplitude too small Voltage threshold not reached

Min Slope | | Max Slope
7N ™\

[ \ ,"/ \
[ [ a\ /
%/ I/ |
Amplitude dV \ |

Spike Detection Level
Threshold Mode
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Cleaning and Maintenance

it Warning: Make sure no liquid is sucked into the device! This can lead to irreversible damage.

Cleaning of the System

Always unplug the Incub8-System prior to cleaning. To clean the exterior surfaces, use a lint-free cloth to
remove loose dust. For more efficient cleaning, use a soft cloth dampened (not soaked) with an aqueous
solution of 75 % isopropyl alcohol, or a mild detergent.

For cleaning the multiwell plates, please read the respective datasheet.

http://www.multichannelsystems.com/
Sterilization

Warning: Do not autoclave or sterilize the Incub8 headstage by high heat (above 70 °C) or vapor. Vapor can lead
to corrosion of the electronic modules.

Incub8 headstages can be sterilized with standard methods that are not based on high heat or vapor, for
example, with 70 % ethanol (only wet wipe the headstage — no submersion), UV-light, or by thermal
sterilization in an oven at 56 °C with an incubation time of 8 hours.
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Preparing a new Scanner

In case of trouble with the scanner or if the scanner must be replaced, the device has to be initialized via
the following sequence of scanner codes, please see the picture below.

It is necessary to connect the USB bluetooth to the computer and switch the scanner on. Scan one code
after the other, starting from top to bottom, working one step after the other.

Initial Setup:
As Text
Step | FunctionMName (differs if scanned | As Code
with german/US
Keyboard)
1 Enter Setup -EnterSet-
. ‘|| ‘l H‘ “l‘ ‘ N
2 Reset to Factory defaults -(SetFundo(-
3 Enter Setup -EnterSet-
(LEDs should glow blue) ‘" ‘l “l‘ “
4 Set to Bluetooth Interface -(BLE?GATT(-
S ” ‘l W “ m “ |“| “ ‘“
5 Do mot add enter as suffix -(SetFun74(-
6 Disable AutaSleep -(SetFund5(-
| o o H‘ N“H WH m“ ‘l“
8 Scan TestCode in Multiwell
Screen
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Spilled Liquid
Spilled liquid can damage or even destroy the electronics of the Incub8 headstage. Please be careful when

filling the well plate with culture medium. Please take very good care that flooding of the Incub8 headstage
is efficiently prevented.

Checking the Incub8 Headstage

Please check the Incub8 headstage each time before use:

Insert the “Test Plate” prior to each experiment. Check the Incub8 headstage and the complete system.

You should clean the contact pads of the test plate carefully from time to time with a soft tissue and alcohol
or isopropanol. Test the contact of the well plate to the headstage in dependency of the angle of the hinge
joint.

Test the contact via VariPlate Base and well plate and hinge joint.

Noise on Single Electrodes in a Well

The noise level on single electrodes can be significantly higher than expected or you might see artifact
signals.

May be the electrode in the well or the contact pad for this electrode is defective. Please clean the contact
pads of the well plate.

Use the test plate to test the Incub8 headstage again.
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Appendix

Technical Specifications

General Characteristics

Operating temperature

10°C-50°C/50°F-122 °F

Storage temperature

0°C-50°C/32°F-122°F

Relative humidity

10 % to 95 %, non-condensing

Pollution degree 1
Overvoltage category Il
Headstage

Well plate contacting unit manual

Dimensions 200 mm x 160 mm x 28 mm (w/o connector)
Weight 1000 g

Integrated Amplifier

Number of analog recording channels 288

Data resolution 24 bit

DC - Input voltage range +70 mV

Bandwidth

0.1 Hz to 10 kHz, modifiable via software;
default 1 Hz to 3.5 kHz

Sampling frequency per channel

25 kHz or lower, software controlled

Integrated Stimulus Generator

Voltage stimulation

max. 5V

Stimulation pattern: Pulse or burst

Stimulation sites freely selectable

Power Supply Unit MPU 30

Voltage range 100 - 240 VAC
Output voltage 24 VDC

Max. power 65 W
Frequency 50/ 60 Hz
Mark of conformity CE

European standard EN61010
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Signal Collector Unit SCU

Dimension (W x D x H)

250 mm x 83 mm x 25 mm

Weight

300 g

4 Inputs for headstages (HS1 to HS 4)

Lemo connector, EPG.0B.307.HLN

1 Connector with 4 analog outputs for LED driver

Lemo connector, EPG.0B.304.HLN

Voltage output of each analog output

0-5V

2 Signal Collector Unit SCU to IFB
Interface Board connectors

External power over iX-industrial cable, type B

Interface Board IFB-C Multiboot

Dimensions (W x D x H)

250 mm x 83 mm x 25 mm

Weight

300g

Front Panel

2 Sync IN and Sync OUT

Connectors for IFB-C, connection in a chain:
Lemo connector, EPL.00.304 NLN

1 8-Channel Analog IN

10-pin connector, DIL10Header-100mil

2 Analog Inputs, Channel 1 and Channel 2

Lemo connector, EPL.00.250 NTN

Signal input range for analog channels

+10 V voltage input range @ 24 bit ADC

2 LEDs

LED light is on, while link to headstage is working

4 Digital Inputs

Lemo connector, EPL 00250 NTN

4 Digital Outputs

Lemo connector, EPL 00250 NTN

1 Ground Common jack 4 mm, banana plug
Rear Panel
I/0 Switch On / Off

1 Power supply

MPU 30, PWR DC0.65 x 2.75 mm

1 Ground

Common jack 4 mm, banana plug

1 16 bit Digital In / Out

68-pin MCS standard connector, Honda-PCS-XE68LFD

2 Auxiliary channels (Not in use!)

Lemo connector, EPL.00.250 NTN

1 Audio output

Stereo jack 3.5 mm
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1JTAG DSP

14-pin JTAG connector, DIL14Header-100mil-angeled

2 IFB-C to SCU connectors

External power over iX-industrial cable, type B

2 USB-C ports

USB-C A and USB-C B

Software

Windows® Operating System: Version 11 or higher

Incub8-Screen

Incub8-Analyzer

Multi Channel DataManager

Contact Information

Local retailer

Please see the list of official MCS distributors on the MCS web site.

multichannelsystems.com
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