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INTRODUCTION TO HOLOMONITOR® M4 
HoloMonitor M4 is a live cell imaging time-lapse cytometer, providing imaging and quantification of 

unstained living adherent cells directly in their culture vessels. It can be used for a wide range of 

applications, including: 

ω /Ŝƭƭ Ŏƻǳƴǘ ŀƴŘ ǇǊƻƭƛŦŜǊŀǘƛƻƴ 

ω /Ŝƭƭ ŎǳƭǘǳǊŜ ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ 

ω /Ŝƭƭ ƳƻǊǇƘƻƭƻƎȅ 

ω /Ŝƭƭ Ƴƻǘƛƭƛǘȅ ŀƴŘ ƳƛƎǊŀǘƛƻƴ 

ω Woundhealing 

ω /Ŝƭƭ ŘƛǾƛǎƛƻƴκƳƛǘƻǎƛǎ 

ω ¢oxicology/dose-response 

HoloMonitor M4 is based on digital 

holographic microscopy. This technique 

measures how the phase of light shifts 

when it passes through the cells and does 

not require any kind of labeling or staining. All images are holographic reconstructions, based on the 

hologram captured by the HoloMonitor. The technology is described more in depth in the Analysis 

Parameters section of this manual. 

HoloMonitor M4 is incubator compatible, allowing experiments to be performed in a cell culture 

incubator or a hypoxia chamber. The cells can be analyzed while growing undisturbed in a range of 

different cell culture vessels. HoloMonitor is equipped with a computer-controlled motorized XYZ-

stage. 

Applications are described in protocols, e.g. the kinetic cell proliferation protocol, the kinetic cell 

motility protocol, the kinetic dose response assay protocol, the woundhealing protocol, the cell 

counter protocol, and the cell quality control protocol. All protocols can be found on 

https://phiab.com/resources/manuals-protocols/. 

 

 

 

  

https://phiab.com/resources/manuals-protocols/
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THIS MANUAL 
The first part of this manual includes information on instrument safety and handling.  

The second part includes guides on how to use the different parts of App Suite software.  

The third part is a troubleshooting guide. 

Applications are described in separate protocols, e.g. the cell proliferation protocol, the cell motility 

protocol, and the cell QC protocol, which can be found on www.phiab.com/manuals-protocols/. 
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INSTRUMENT SAFETY  
HoloMonitor M4 is CE -labeled. The CE label is subject to the general principles set out in Article 30 of 

Regulation (EC) No 765/2008, in accordance with 

- Electromagnetic Compatibility (EMC) 2014/30/EU (former 2004/108/EC) 

- Low Voltage Directive (LVD) 2014/35/EU (former 2006/95/EC) 

and referring to the harmonized standards 

- IEC 61010-1:2010 (Safety requirements for electrical equipment for measurement, control, 

and laboratory use.) 

- IEC 60825-1:2014 (Safety of laser products) 

 

This manual includes information and warnings which must be observed by the user. It contains 

information notes as well as information of importance to safety of personnel and property. If the 

equipment is used in a manner not specified in the manual, the protection provided by the 

equipment may be impaired. Symbols are categorized as follows: 

 

 

Important information 

 

Risk for physical damage on person or 
property. 
 

 

Risk for electrical shock that might cause 
damage to person or property. 
 

 

Risk for laser light causing damage to person or 
property. 
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WARRANTY 
The manufacturer guarantees that the instrument has no material or production defects when 

delivered, according to EU directive 99/44/EC sale of consumer goods and associated guarantees. If 

the manufacturer is informed within 6 months after delivery, the manufacturer is obliged to rectify 

such defects. It is the manufacturerΩs decision whether to repair the instrument or replace the 

instrument with an instrument free of defects.  

No guarantee is provided for defects caused by natural wear (wearing parts in particular) or improper 

use. 

The instrument manufacturer is not liable for damage caused by faulty operation, negligence or any 

other meddling with the instrument, particularly the removal or replacement of instrument 

components, or the use of accessories from other manufacturers. This forfeits all the claims against 

warranty. 

 

With the exception of the procedures specified in this manual, no maintenance 

or repair of HoloMonitor may be performed by users. Repairs may only be 

performed by authorized personnel. 
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COMPUTER REQUIREMENTS 
HoloMonitor is controlled by the proprietary HoloMonitor App Suite software (App Suite) running on 

an external computer. App Suite needs to be installed prior to installation of the HoloMonitor base 

unit. These are the recommended computer specifications: 

 

Operating system: Windows 10, 64-bit 

Processor: Intel Core i7 

Memory: 16 GB RAM (8 GB minimum) 

Hard drive: 512 GB SSD (256 GB minimum) and external USB3 hard drive for 

backup and transfer 

Display: Full HD (1920x1080) or higher 

Other: 2 free USB ports, built-in in the computer (not a hub) 

 

 

 

 

INCUBATOR REQUIREMENTS 
The HoloMonitor is designed to work in an incubator with 95% humidity and 5% CO2 at 37°C, but will 

work from 10-40°C and at ambient humidity and any combination of the ambient gases (CO2, O2, N2 

etc.). 

The incubator needs to have sufficient space for the HoloMonitor to move during the experiments. 

 

Note that when heat sterilizing the incubator, HoloMonitor and all cables need 

to be removed from the incubator. 

 

Operating temperature 10-40° C 

Operating humidity Max 95 % 

Space required in incubator 40×27×19 cm (w×d×h) 
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SOFTWARE  
Software installation 

App Suite is installed through a single installer executable that guides through the installation 

process. The same installer is used regardless of purchased applications within the software. The 

installer can be down loaded from the PHI website (https://phiab.com/product/holomonitor-app-

suite-software/) 

Software activation 

After installation App Suite needs to be activated by entering the License ID and activation password 

which were provided during system installation. Once activated, the purchased applications become 

available. The request for activation will appear automatically the first time someone uses the 

software. One software license is valid for two computers. 

 

License Status 

The current license status can always be 

accessed via the Help tab in the top menu.  

Here it is possible to refresh, re-activate or 

return the current license. 

Refresh will update the license. This may be 

necessary for newer versions of the software or 

if new applications have been purchased. 

Re-Activate makes it possible to switch to another 

License ID, e.g. switching from a time-limited to 

a standard license, without reinstalling the 

software. 

Return License is used to inactivate the software 

on the current computer. App Suite may then e.g. be installed and activated on another computer. 

Each license can be activated and returned twice. A trial license can only be activated once on one 

computer. 

 

Internet Access 

During software activation or for service purposes it is convenient if the computer can access 

internet when needed. 

Note that Windows Update may reboot the computer, thus disrupting any ongoing 

experiments. We therefore recommend scheduling updates to a time where the 

ŎƻƳǇǳǘŜǊ ƛǎƴΩǘ ǳǎŜŘ ƻǊ ǎƛƳǇƭȅ ŘƛǎŀōƭƛƴƎ ƛƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘion before an experiment so 

that no updates are downloaded and installed when the experiment is running. 

 

Sleep mode 

Set the computer to never go to sleep, otherwise the computer may close down and 

ruin an experiment.  
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HARDWARE INSTALLATION 

Cleaning and installation 
The HoloMonitor should be delivered and assembled by trained personal. They will ensure that the 

stage is correctly mounted and calibrated. 

1. Use a paper towel with 70 % ethanol to clean the cables and optical fiber that will be inside 

the incubator. If there is a cable port on the incubator, insert the cables through that port.  

 

2. Connect the USB-cable to the computer. 

 

3. Connect the power cable to the wall outlet. 

 

4. Clean the instrument exterior. The instrument can be wiped down with a paper towel 

moistened with 70 % ethanol. Cleaning must be performed so that no liquid enters the 

interior of the instrument. 

 

5. Place HoloMonitor M4 inside the cell culture incubator. Make sure there is space for the 

motorized stage to move (see INCUBATOR REQUIREMENTS section). 

 
6. Connect the USB-cable to the 

instrument. 
 

7. Connect the power cable to the 

instrument. Ensure that it is 

properly aligned before 

tightening the lock ring. 

 

8. Close the incubator and wait at 

least 3 hours for the instrument 

to acclimatize to the incubator 

heat and humidity. 

 

 

 

To avoid build-up of internal condensation, the instrument power must always be 

switched on while HoloMonitor is inside the incubator. 

 

Do not lift HoloMonitor by holding the motorized stage. Only hold the blue and 

white body of the instrument when lifting. 

 

 
 
 

USB 

cable 

conne

Power cable  

lock ring 
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Removing protective caps 
When the HoloMonitor is inside the incubator and acclimatized, the protective caps can be removed. 
There are two caps, a white cap protecting the objective and a black cap covering the laser fiber 
connection point. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 
 

Connecting the laser unit 

Background information 

 
The optical fiber must be handled gently. Do not forcefully stretch or bend the fiber. 

Do not touch the fiber tip. 

 

The laser needs approximately 30 seconds to warm up before the laser light is visible. An 

additional 5 minutes is required before it is fully stabilized. 

 

The HoloMonitor laser unit is a Class 2M laser. A Class 2M laser is safe because of the 

aversion response, if viewed by a naked eye. However, to avoid any unnecessary 

discomfort when handling the disconnected optical fiber, make sure that the laser 

beam emerging froƳ ǘƘŜ ŦƛōŜǊ ŘƻŜǎ ƴƻǘ ǊŀŘƛŀǘŜ ŘƛǊŜŎǘƭȅ ƛƴǘƻ ǎƻƳŜōƻŘȅΩǎ ŜȅŜΦ 

 

Connecting the instrument 

1. Carefully remove the protective cap from the Optical fiber tip. Save the protective cap for 

future use. 

2. Gently insert the optical fiber tip into the fiber connector. Make sure that the metal ridge on 

the fiber tip is aligned with the guiding notch in the connector socket before tightening the 

lock ring. 

 

Laser 

fiber cap 

connect 

Objective 

cap 
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3. Connect the Laser unit power supply to the Laser unit and a wall outlet. 

4. Wait 5 minutes for the laser to stabilize, then run the calibration procedure. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Calibration 
Re-calibrate the HoloMonitor before each use. Image calibration gives a 

background image that is used by App Suite to lower background noise and 

increase image quality. The calibration procedure takes approximately one minute. 

Start App Suite and wait for the HoloMonitor M4 to initialize. When everything is 

ready, click the Calibration button below the instrument information.  

Follow the instructions and ensure that there is no sample on the stage. Click 

continue, and the calibration is performed automatically. 

 

 

 

When the calibration is finished, the calibration wizard will display three diagnostic values measuring 

the image quality. All values (indicated by black arrow heads) should be in the green range.  

 

Guiding 

notch 

Ridge 
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If App Suite fails to perform a 

calibration, a warning will appear. 

After verifying that HoloMonitor is 

properly installed and cleaned, 

click Recalibrate.  

 

 

Calibration trouble shooting 

Problems 

All calibrations values are in the red 

If you cannot get the Calibration wizard to pass a calibration step, and all values (Exposure time, 

Pattern contrast and Hologram noise) are in the red ranges, this might indicate that the laser is not 

able to produce enough light. This could be caused by: 

¶ Laser not properly attached to HoloMonitor M4 

¶ Electricity cable is not connected to the laser hub 

¶ Dirty optics 

¶ Dirty laser tip or seating 

¶ Laser requires normal periodic recalibration 

¶ Dirt/condensation inside HoloMonitor 

Pattern contrast is in the red range 

An unstable Pattern contrast value in the green range or a value in the yellow/red range could 

indicate that the laser needs periodic recalibration.  

Hologram Noise is in the red range 

A Hologram noise value in the red range could indicate that there is dirt on the optics or dirt inside 

HoloMonitor.  

What to do 

All values are in the red: Check the laser 

¶ Is the red light shining on the objective? 

¶ If not, is there power to the laser and the green light on the laser module is blinking? 

¶ Does the image in the live capture tab look normal? 

¶ Is there a possibility that the optical fiber cable has been damaged or crushed? 

¶ Is the laser connection to the back of the HoloMonitor M4 tight and positioned correctly? 

¶ Inspect the Laser tip. Unscrew the Laser connection from the back of HoloMonitor and see if 

the tip is scratched or dirty.  

¶ When the laser connection is detached from the HoloMonitor M4: Does the laser light shine 

in a strong and perfect red circle when shining on a white paper? If not, it is either dirty, or 

the tip could be damaged or cracked. 

If the laser tip needs cleaning 

¶ Wipe the tip with a dry cotton swab in one direction. 

¶ Take a new cotton tip and clean the hole where the laser tip is seated. 



14 
 

¶ Carefully reconnect the laser, paying attention that it is keyed. The guiding metal ridge on 

the laser connection must slip into the guiding notch in the connector socket at the back of 

the HoloMonitor. Connections must be finger tight. 

¶ Re-run the Calibration wizard. After successful auto-calibration - you should see all values 

(black arrow heads) in the green range. 

 

If the laser needs recalibration 

Go to the top menu, select Hardware and then the current HoloMonitor. Activate the Laser 

Calibration Guide and follow the instructions. Afterwards, re-run the Calibration wizard After 

successful auto-calibration - you should see all values (black arrow heads) in the green range. 

If the optics are dirty 

Go to the top menu, select Hardware and then the current HoloMonitor M4. Activate the Instrument 

Cleaning Guide and follow the instructions. You will probably have to do the cleaning 2-4 times 

depending on how dirty the optics are. Afterwards, re-run the Calibration wizard. After successful 

auto-calibration - you should see all values (black arrow heads) in the green range. 

If nothing works 
If any of the Diagnostic values remain outside the green range after several cleaning attempts, 

contact the technical support at support@phiab.se for further assistance. 

  

mailto:support@phiab.se
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HOLODRYTM 
The PHI HoloDryϰ ŎŀƴƛǎǘŜǊ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ƪŜŜǇ ǘƘŜ ƛƴǘŜǊƛƻǊ ƻŦ IƻƭƻaƻƴƛǘƻǊϯ M4 dry and free from 

internal condensation while operating inside a cell incubator. For optimal HoloMonitor M4 

performance, and to ǉǳŀƭƛŦȅ ŦƻǊ ƎǳŀǊŀƴǘŜŜ ǎŜǊǾƛŎŜΣ Iƻƭƻ5Ǌȅϰ canister needs to be replaced at least 

once a month. 

To mount a HoloDry canister, the HoloMonitor M4 microscope needs to be equipped with a 

protruding spout. Recent systems are prepared for HoloDry, but older microscopes need a simple 

upgrade, where the spout replaces the previous filter plug.  

For further information, see the HoloDry protocol which is accompanying the HoloDrys. 
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CLEANING INSTRUCTIONS 
Cleaning optical surfaces 
Go to the top menu, select Hardware and then the current HoloMonitor. Activate the Instrument 

Cleaning Guide and follow the instructions.  

 

You will probably have to repeat the cleaning 2-4 times depending on how dirty the optics are. 

Afterwards, re-run the Calibration wizard. After successful auto-calibration you should see all values 

(black arrow heads) in the green range. 

 

 

In short, the cleaning is performed as described here: 

Clean the top of the objective with a fresh cotton swab 

dipped in 70 % ethanol. Use a dry cotton swab to remove 

ethanol residues before it dries. The top of the objective 

is concave, and cleaning needs to be performed with 

some vigor. 

 

 

 
 

 
Clean the top window with a fresh cotton swab dipped in 

70 % ethanol. Use a dry cotton swab to remove ethanol 

residues before it dries. 
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To validate that the optical surfaces are clean, use the calibration procedure. Repeat cleaning if the 

Diagnostic Values are not in the green ranges.  

To assist the cleaning, look at the image in the Live View, and look if you see any small specks, flecks 

or dots that could be dirt. Confirm this by moving the stage to another position. If the specks are still 

in the field of view, then they are on the optics. Inspect after cleaning that they are gone, or that 

there are less of them. 

Set the image channel in the Live View to Amplitude. Then 

uncheck autofocus and set the focus to 300. Any specks or 

other dirt now in focus are positioned on the objective tip.  

If any of the Diagnostic values remain outside the green 

range after several cleaning attempts, contact the 

technical support at support@phiab.se for further 

assistance. 

 

 

Cleaning instrument exterior 
All outside surfaces of the base unit and the motorized 

stage can be wiped down with 70% ethanol.  

 

Avoid having any liquid entering the 

interior of the instrument. 

 

 

On a regular basis, wipe down the cables connecting the instrument using 70% ethanol to minimize 

any microbial build-up.  

 

  

mailto:support@phiab.se
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USING THE SAMPLE HOLDER 
HoloMonitor M4 with motorized stage is delivered with a set of blue cell culture vessel holders called 

revision 2. There is a standard Ø 35 mm Petri dish holder, a microscope slide holder and a standard 

multi-well plate holder. In App Suite, there are vessel maps to match the holders.   

 

 

There is a previous, black version of holders (revision 1) with a microscope slide 

holder, a standard multi-well plate holder and a petri dish holder. In order to 

use the older holders, the 

Revision number must be 

reset in the software, 

otherwise the Vessel Maps 

will not be accurate.   
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Loading the sample holder 
Before use, wipe the sample holder with 70% ethanol and put it in the LAF-bench, with the two slots 

facing towards the user.  

1. Place the cell samples on to the holder. Place the sample as shown above and ensure that 

the vessels are correctly fitted on to the holder. For multiwell plates, slide them sideways 

along the tracks on to the Vessel holder with the bevel/s to the left. There is a spring that 

holds the vessel in place.  

 

Note that multiwell plates are not symmetrical, and if the plates are placed the 

wrong way the Vessel Maps will not be accurate. 

 

2. Thereafter, replace the standard lids with the appropriate HoloLid, following the HoloLid 

protocol. There are several types of HoloLids suitable for different cell culture vessels. They 

all have separate protocols which can be found at https://phiab.com/resources/manuals-

protocols/. 

 

3. Then, place the loaded sample holder on the HoloMonitor stage. First click slot 1 in place, 

and thereafter slot 2. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

Slot 2 

Slot 1 

https://phiab.com/resources/manuals-protocols/
https://phiab.com/resources/manuals-protocols/


20 
 

LONG-TERM STORAGE 
If the HoloMonitor M4 is not going to be used for two weeks or more, remove it from the incubator 

and store it at room temperature with a dust cover. The HoloMonitor should not repeatedly be taken 

out of and placed back into the incubator as temperature fluctuations can cause disturbances.  Once 

the HoloMonitor is removed for long term storage, please leave at room temperature at least two 

days. Protect the objective and the laser fiber connector with their respective covers. 

All cords and the laser fiber can always be kept inside the incubator if it is inconvenient to remove 

them. When detaching the laser fiber, use the protective cap of the laser fiber. 

 

 

Turn off the laser unit before disconnecting the laser fiber from HoloMonitor. 

 

 

If the cables are left inside the incubator for a longer period, remember to wipe 

them regularly with 70% ethanol to reduce the risk for incubator contamination.  
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SAMPLE REQUIREMENTS 

Cells 
The HoloMonitor is intended for use with living, non-labeled, eukaryotic cells. 

Adherent cells growing as monolayers can be analyzed in all the vessels mentioned below. 

Suspension cells need to be mounted on a microscope slide or placed in or Countess® counting 

chamber, or another single use hemocytometer without grid, or a cell culture vessel similar to IBIDI 

slides. For the Cell Count App, we recommend Countess cell count chamber which can be ordered 

from www.thermofisher.com.  

 

Cell culture vessels 
For the best cell care and imaging quality, use 

ω 35 mm Sarstedt Petri dishes with HoloLidTM  (cat.#  83.3900) 

ω ƛōƛŘƛϯ ǇƭŀǎǘƛŎ ǿŀǊŜ όŎƘŀƴƴŜƭ ǎƭƛŘŜǎ (cat.#  80106), chemotaxis slides (cat.#  80326), 35 mm culture 

dishes (cat.#  81156) or 24-well plates with wound healing inserts (cat.#  80241)) 

ω {ŀǊǎǘŜŘǘ с-well plates with HoloLidTM(cat.#  83.3920.005) 

ω {ŀǊǎǘŜŘǘ ƭǳƳƻȄϯ нп ƻǊ фс ǿŜƭƭ ǇƭŀǘŜǎ ǿƛǘƘ Iƻƭƻ[ƛŘTM(cat.#  94.6000.014 or 94.6000.024) 

Glass-bottom Petri dishes are highly recommended. 

 

Note that it is very important to keep the cell culture vessels perfectly clean and 

unscratched.  

 

Even wiping the cell culture vessel clean with ethanol will probably not help much as traces of dirt 

and tissue fiber will persist. Instead, avoid touching the top and bottom surfaces of the cell culture 

vessel when handling it, even when wearing gloves. Avoid anything that might scratch the surfaces. 

Cell culture plastic is very easily scratched. 

 

  

http://www.thermofisher.com/
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HOLOLIDSϰ 
The PHI HoloLidsTM have been specifically designed to eliminate image disturbances caused by 
surface vibrations and condensation inside the cell culture vessel. HoloLidsTM are available in several 
different formats. They are made of poly-methyl-methacrylate (PMMA, acrylic glass), a non-toxic 
material often used in medical surgery implants, dentures, etc. For more information see 
https://phiab.com/resources/manuals-protocols/. 
 
 
In order for the lids to fulfill their function, an appropriate amount of cell culture medium needs to 
be added to each well. 
 

Vessel Iƻƭƻ[ƛŘϰ 
PHI cat. # 

Final volume 
mL/well 

Growth area 
cm2/well 

Sarstedt TC-dish 35 (cat. # 83.3900) 71110 3.0 8.0 

Sarstedt TC 6-well plate (cat. # 83.3920.005) 71120 3.0 8.8 

Sarstedt lumox® 24-multiwell plate (cat. #  94.6000.014) 71130 1.8 1.9 

Sarstedt lumox® 96-multiwell plate (cat. # 94.6000.024) 71140 0.17 0.2 

ƛōƛŘƛϯ ˃-dish 35 mm, high (cat. # 81156) 71111 2.5 3.5 

ƛōƛŘƛϯ ˃-plate 24 Well Black (cat. # 81156) 71131 2.5 1.9 

Eppendorf 6-well plate (cat. # 0038110010) 71150 3.0 9.4 

 
 
  

https://phiab.com/resources/manuals-protocols/
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HOLOMONITOR® APP SUITE SOFTWARE 

Introduction 
HoƭƻaƻƴƛǘƻǊ !ǇǇ {ǳƛǘŜϰ software is specially designed for capture and analysis of holographic 

microscopy images using HoloMonitor M4. It enables the user to capture both single images and 

time-lapses. With images captured at regular intervals, time-lapses can be used to study slow cell 

processes. The procedure is simple. The user captures images of the sample using HoloMonitor M4, 

which are then analyzed in the App Suite software. The imaging procedure does not affect the cells in 

any measurable way. To simply count cells takes less than a minute. Confluence measurements and 

morphology measurements are performed simultaneously. To further analyze the cell morphology, 

either the built-in analysis functions can be used, or data can be exported as XML-files for further 

work in Excel or similar software. Cell movement and morphology can be tracked over time through 

a time-lapse sequence for both individual cells and cell populations. The raw data will remain intact 

through all analyses, as all changes made by the user only concern how the results are displayed. 

HoloMonitor App Suite software comprises applications that perform assays such as Kinetic 
Proliferation, Kinetic Motility, Kinetic Dose Response, Cell Counting, Cell Quality Control, Cell 
Morphology, Wound Healing, and Spatial Cell Tracking using the HoloMonitor M4. Each assay has a 
specific software application as well as a protocol. This manual will describe the software functions 
common for all assays, while assay-specific details are found in each protocol. In order to activate 
applications, specific licenses are needed. For more information, please visit www.phiab.com, 
contact your distributor or support@phiab.se. 
 

Overview 

Introduction 
 

 

 

 

м 

н 

о 
п 

http://www.phiab.come/
mailto:support@phiab.se
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1. In the top menu, the Database Handler, the Instrument Cleaning Guide, the Laser Calibration 
Guide and the HoloMonitor M4 Emulator can be accessed. The Database Handler allows for 
copying, editing, transferring, and deleting data. The HoloMonitor Emulator is a virtual 
HoloMonitor M4. When activated it allows access to all live functions of the App Suite 
software. 

 
 

2. In the left-side panel, the user can navigate between the main components of the software: 

Applications, Results, Live View and In-Depth Analysis. Applications are shown by default. 

Selecting one of the components will display the corresponding details in the center panel.  

 

¶ Applications contains the Application library. Clicking the Application name gives 

access to a short description, as well as a button to start the assay. Only applications 

unlocked by the license key are active. The procedure for each assay is described in 

the corresponding protocol. The protocols can be found at 

https://phiab.com/resources/manuals-protocols/. 

 

¶ Experiments contains a list of all accessible previous experiments with their analyses. 

The experiments can be re-analyzed at any time. 

 

¶ Live View allows the user to study cell samples without setting up an experiment. 

 

¶ In-depth analysis accesses software for detailed studies of individual cells and for the 

wound healing assay analysis.  

 

3. In the center panel all components of the software are displayed. Active (licensed) 

applications are highlighted in blue.  

 

4. The right-side panel presents connected instruments, calibration status and vessel holder 

specification. Two instruments can be connected simultaneously. 

  

https://phiab.com/resources/manuals-protocols/
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Workflow for guided applications 
All applications have a similar workflow that guides the user through setup to image acquisition. The 

guided assays provide results immediately during the experiment while the  results for the In-Depth 

applications are provided after analyses. The exact procedure for each application is described in a 

separate protocol. The protocols can be found at https://phiab.com/resources/manuals-protocols/. 

 

 

 

 

 

  

https://phiab.com/resources/manuals-protocols/
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Applications 
The Applications library is open by default when the software starts up. It contains the tools for 

setting up and capturing experiments. Before starting an application, a HoloMonitor M4 must be 

connected.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Assays in short 

Cell Quality Control 

The Cell Quality Control assay can be used to ensure that the cell count and/or confluence is 

appropriate at start of an experiment. It can also be used as a tool to detect undesired changes in 

your cell culture as compared to previous experiment(s). The output is cell count, cell confluence, 

mean cell area, mean cell volume and mean cell diameter. 

Cell counter 

The Cell Counter assay is designed to automatically count suspension cells using a non-grid Countess 

counting chamber. Cell count is provided as number of cells per volume unit, i.e. the same principle 

as with hemocytometer cell counting. A volume converter tool will automatically provide the stock 

suspension volume needed for seeding the cells in upcoming experiments or the next passage. The 

output is cell count, mean cell area and mean cell volume. 

Kinetic Proliferation Assay 

The Kinetic Proliferation assay is designed for a continuous automated and detailed proliferation 

analysis of adherent cells. At each timepoint individual cells are automatically identified and counted 

by the software. The output is cell count and cell confluence over time. 

Kinetic Motility Assay 

The Kinetic Motility assay is designed to explore the motility of a population of cells over time. At 

each timepoint individual cells are automatically identified and their position is compared to the 

previous timepoint. The output is the mean cell speed of the population and the accumulated mean 

distance.  

Connected 

instruments 
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Kinetic Dose Response Assay 

The Kinetic Dose Response assay is designed for automated and detailed analysis of drug responses 

in adherent cells. The cells are automatically identified and counted by the software. Results are 

presented as an interactive dose-response curve where results for each condition can be displayed 

for any selected time point. The output is cell count, cell confluence and mean cell volume. 

Cell Morphology Assay 

The Cell Morphology assay enables quantification of a wide range of properties for individual cells as 

well as cell populations. Scatterplots help visualize correlations between controls and treated cells 

and to distinguish between cell populations. The output consists of more than 30 different cell 

parameters. The results are also accessible in excel spread sheets 

Wound Healing Assay 

The Wound Healing assay enables the study of cell migration and/or cell proliferation over time. The 

kinetic gap closure data as well as cell front velocity are semi-automatically achieved. Output data 

include gap width, cell covered area and cell free area over time. 

Spatial Cell Tracking 

The Spatial Cell Tracking tool enables monitoring and analysis of cell motility, migration and 

morphology of individually selected cells. The cells can be tracked over time even throughout mitosis. 

The results can be used to distinguish between random cell movement and cell migration, and to 

follow morphological changes over time. The output consists of movement diagrams, cell speed and 

direction of movement and diagram of cell parameters over time with more than 30 different cell 

parameters. 

General Capture 

The General Capture module can be used for flexible setup of an experiment. The created image 

databases can be used for analysis by licensed applications. The output consists of time-lapse images 

and videos. 

Output Variables 

A more detailed description of the output variables is found in the Analysis Parameters section in the 

back of this manual. 
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Setting up an experiment 

Setup Assay 

Selecting an application gives access to a short description of the application as well as the output 

values, and a button for Setup assay. The exact procedure for each assay is described in the 

corresponding protocol. The protocols can be found at https://phiab.com/resources/manuals-

protocols/. 

Setup Assay from 

The Setup Assay FǊƻƳΧ button is used to set up a new experiment based on a previous experiment. 

It is possible to reuse the experiment set-up from previous experiments of the same type (see image 

below). All properties from the selected experiment will be applied by default for the new 

experimental setup including the capturing positions. To create new capturing positions for the new 

experiment, check Generate New Capture Positions.  

 

 

Experiment Progress 
Once Setup Assay has been initiated, the progress of experiment setup and capture can be followed 

to the left on the Applications page, where setup steps 1, 2 and 3 are indicated by blue circles. 

As the experiment setup proceeds, more details will be displayed below the setup progress 

indicators, such as cell culture vessels used, number of treatments added, the duration of the 

experiment and the storage space required.  

https://phiab.com/resources/manuals-protocols/
https://phiab.com/resources/manuals-protocols/
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Switching Database 
In the lower left corner, the available free storage space on the computer and the name of the 

currently used database are given, together with the possibility to switch to another database or 

create a new database (see image above). The data base used for an experiment can be changed 

when the experiment is set up.  

The currently used database is shown in the Select Database dialog box. Use the scroll list to select 

another database and then set it as default (see images below). If the database is not found in the 

scroll list, click the Open button and browse to find another database and then set it as default. 

There is also the option to create a new database to set as default. 

 

 

 

 

 

 

Note that when running an experiment, data needs to be stored on the computer 
running App Suite. Storing data onto an external hard drive during an experiment may 
cause all data to be lost due to erratic USB connections. 
  

Experiment 

Setup progress 

Available 

free space 

Currently 

used M4 
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Basic Setup 
Enter experiment parameters in this page, including selecting which vessel to use and which 

treatments that are added to each well. Other comments regarding the experiment can be entered 

here as well.  

 

General experiment Information 

Experiment Name and Description 

Enter an experiment name in the Experiment Name textbox and add details on the experiment in the 

Description text box and Cell Type(s) (both optional). The details will be saved with the experiment 

and are searchable. 

Vessel 

Select the appropriate cell culture vessel map in the Vessel drop-down menu. The following vessels 

are supported with black and blue vessel holder configurations:  

Black vessel holder Blue vessel holder 

Select 

vessels 

Enter cell 

types 

Enter 

Experiment 

name 
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Treatment Setup 
Here, which treatments that have been added to which wells is defined. Wells that are selected 

together constitute a treatment, and their results will be pooled and presented together. The 

treatments can be redefined after the experiment (see Edit Treatments, Conditions and Doses in the 

Results section), thus allowing for a different presentation of results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Add treatments 

This page is slightly different for 

different applications. 

1. To define the first treatment, 

start by selecting wells in the 

vessel map. Wells can be 

selected by left clicking or by 

marking them with a 

rectangle using the mouse 

cursor.  

2. The selected wells will be 

dark blue. 

3. Add treatment name in the 

treatment text box and then 

click Add New Treatment to 

save the selection with the 

treatment name. The wells 

will then turn light blue. 

To define another treatment, select the next set of wells, add their treatment name and click Add. 

Repeat until all wells that are included in the experiment have been labeled with a treatment.  

All wells may also be added as a single treatment. 

м н о 

Selected 

well 

Unassigned 

well 

Assigned 

well 
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Set dose-response conditions 

Clicking Setup New Control will open Manage Control (see image below). Select the well/wells that 

comprise a control, enter the control name and click done. 

Note that one experiment can have more than one control, e.g. if there are two different cell lines. 

Use Setup New Control to add more controls. Note that the controls must have unique names, 

otherwise it will not be possible to save them.  

 

Select one of the controls and then click Setup New Conditions in 

order to add the associated conditions. Note that the conditions 

must have unique names, otherwise it will not be possible to 

save them.  

Click Done to add the changes and close the 

window. 

 

 

 

 

 

 

 

Rename or remove treatments 

To rename or remove treatments, select the items to be changed and use the buttons next to the 

treatments list. 

Proceed to Capture 

When the treatment setup is done, click the Proceed to Capture button in the upper right corner. 

This button will be inactive until treatment information has been added to at least one set of wells. 
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Capture setup 
In this window, the frequency of capture and duration of the experiment are set. The capture 

positions can be validated to ensure good capture quality. For each application there are suitable 

default settings.  

 

 

 

 

 

 

 

 

 

 

 

 

Set capture duration and interval 

Change the duration of the experiment and the interval between capture timepoints by clicking the 

ά+έ and ά-έ, or by entering numbers in the text boxes.  

 

Set capture positions automatically 

Change the number of capture positions either by 

clicking the ά+έ and ά-έ, or by entering numbers in the 

text box below the vessel map. Then click Regenerate 

Pattern to generate a new random capture pattern which is unique for each well. To generate an 

identical capture pattern in each well, check Identical Pattern before clicking Regenerate Pattern.  

 

Moving the stage to the capture 

positions 

The capture positions are marked with 

little grey boxes in the vessel map in 

the Capture Positions window. The 

green circle shows the current 

objective position. When clicking one 

of the positions, the motorized stage 

will move to that position. The current 

field of view is shown in the Live View window. 

Capture duration and 

interval 

Image of 

current 

position 

Vessel 

map 

Setup 

progress 
Positions 

list 

Storage 

requirement  
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Pan and zoom the Vessel map 

To better see the Vessel map, it can be moved by click-and-drag, and it can be zoomed in or 

out by click-and-scroll. Using the buttons to the right of the vessel map is another way to zoom 

in and out as well as to reset to original size (see buttons to the right). The vessel map can also 

be reset by double-clicking the left mouse button. 

 

Positions list 

Each capture position that is marked in the Vessel 

map is also listed in the Positions list., Access the 

list by clicking the list button in the upper right 

corner of the page (see button to the right). The 

list shows the X and Y coordinates and the focus 

settings for each position. It is possible to set 

positions manually, and to edit existing positions. 

 

Set capture positions manually 

To set capture positions manually, 

start by opening the Positions list. 

Then move the sample by clicking 

the desired position in a blue field 

in the vessel map. The stage then 

moves the sample to the selected 

position (see image to the right, green marker corresponds 

to objectiveΣ άҌέ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ƴŜǿ position). The current 

field of view, i.e. the image showing the current sample 

position, is shown in the Live View window. If the image 

quality is good, click the Add Current Location button at the 

bottom of the Positions list to set the current position.   

 

 

Edit capture positions 

To visit, reposition or delete a capture position, select the corresponding position in the Positions List 

and use the appropriate buttons.  

Delete will delete all selected positions. 

Select All will select all positions in the list. 

Visit Position moves the motorized stage to the selected position, and the image will be displayed 

in the Live View window. 

Apply Current Focus will apply the current focus setting to all selected image positions. 

Add Current Location will add the current position to the positions list, and it will be included in the 

capture. 

Regenerate Position will automatically replace the selected position with a new position.  
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Reposition will replace the selected capture position with the current camera location. 

Copy to All Wells will copy selected positions to all wells. 

 

The Live View Window 

The Live View window shows the field of view of the current sample position. Three different 

versions of the cell image can be shown:  

 

 

 

 

 

 

 

Holographic Phase shows the reconstructed image based on the phase information. 

Holographic Amplitude shows the reconstructed image based on the amplitude information. 

Camera shows the interference pattern, i.e. the hologram, captured by the HoloMonitor camera. 

The hologram is the basis for reconstructing the holographic images. 

 

Stopping Capture 

Use the blue button         to stop and start the recording of live images. 

 

Pan and zoom 

To better see the image, move it by click-and-drag, and zoom in or out by click-and-scroll. Use the 

buttons to the right of the Live View window as another way to zoom in and out as well as to reset 

to original image size (see image to the right). Note that these actions will only pan and zoom the 

image. The sample and the motorized stage will not be moved or zoomed. The image can be also 

reset by double-clicking left mouse button. 
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Image coloring 

Click the color button     to the right of the Live View window to open 

the Coloring window. It is used to adjust the color balance of the 

window and to add colors that correspond to cell thickness. The default 

colorset for any image is Black & White. There are several pre-set 

colorsets to choose from and it is easy to create new, personal 

colorsets. Once a colorset has been selected, it will be applied to all 

captured images in the experiment. 

¶ Switch to a pre-existing colorset by using the 

Colorsets dropdown list.   

¶ Create new color sets by right clicking in the 

Coloring window and then click Add Color.  

¶ Click-and-drag to move the color pins to a 

suitable position in the color set.  

¶ Save any changes. 

 

Validating Capture Positions 

To ensure that the experiment turns out well, the capture positions should be validated by using the 

Position Inspection tool. The tool is found in the Validation tab. The validation is performed by 

automatically capturing and evaluating images of the positions selected for the experiment.  

 

 

Run Quick Validation or Run Full Validation  

The Position Inspection tool has two options: Run Quick Validation or Run Full Validation. 

The Quick Validation investigates 10 positions, selected randomly among the capture 

positions, while Full Validation investigates all the Capture Positions. After validation, the 

software will either indicate that no image quality warnings were found, or that there were 

warnings.  

There are Previews of the validated positions in the Positions list. Display Positions list by 

clicking the list button in the upper right corner (see list button to the right).  
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Viewing validated positions 

If a position has been validated, a preview image has been 

captured. Resting the cursor on top of a preview icon in the 

Positions list will display the preview image temporarily.  

Display the live image in the Live View window by double 

clicking an image icon or highlighting an image position and 

then click the Visit Position button. 

 

Editing capture positions with warnings 

If the software has determined that the image quality is 

insufficient, a warning sign appears beside the icon. Select 

the position in the Positions List to delete the position or 

reposition it using the buttons below the Positions List.  

Delete will delete all selected positions. 

Select All will select all positions in the list. 

Visit Position moves the motorized stage to the selected 

position, and the image will be displayed in the Live 

View window. 

Reposition will automatically replace the selected 

position with a new position.  

Apply Current Focus will apply the current focus setting to all selected image positions. 

Add Current Location will add the current position to the positions list, and it will be included in the 

capture.  

Copy to All Wells will copy selected positions to all wells. 

 

Motorized stage controls 

The motorized stage will move automatically, following the capture pattern that was set during 

Capture setup. Sometimes manual positioning or focusing is necessary to achieve a higher precision. 

Click the Control tab to find the motorized stage controls. Stage movements in XY directions can be 

controlled, and both hardware and software focus can be adjusted. The current field of view will be 

displayed in the Live View window. 

 

 

 

 

Preview 

image icon 

XY-position 

arrows 

XY-position 

coordinates 

text boxes 

Bad image 

warning 
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Stage movement 

The stage can be moved in three different ways: 

¶ Click the desired position in a blue field in 

the Capture positions window.  

¶ Enter the target coordinates in the Target 

coordinates text boxes. 

¶ For smaller stage movements, use the XY-

position arrows in the Control window for 

the XY position.  

Adjust the step length for the stage movement by 

entering a suitable step length in the step length 

text box. 

 

Note that the step length applies to all directions of stage movement: X, Y and Z. 

Too big steps can crash the objective into the sample. 

 

 

Move the stage to one of the existing capture positions by clicking the position marker in the vessel 

map. To better see the Vessel map, the window can be moved by click-and-drag, and it can be 

zoomed in or out by click-and-scroll. The green marker indicates the current position of the objective, 

ŀƴŘ ǘƘŜ άҌέ ǎȅƳōƻƭƛȊŜǎ ǘƘŜ ƴŜǿ ǇƻǎƛǘƛƻƴΦ The window can also be zoomed in and out as well as reset 

to original size with the buttons found to the right of the Vessel map or double-clicking left mouse 

button. 

 

Focusing 

Focusing in theory 

The software has pre-set focus settings for each vessel type which are activated with the Default 

Focus button. These settings were calibrated when the HoloMonitor was installed, but sometimes 

focus needs to be adjusted by the user, e.g. if the cell culture vessel has a coating that makes 

autofocusing difficult. HoloMonitor M4 has both a coarse mechanical and a fine software focus. They 

need to cooperate for the image to be in focus. Use the mechanical focus, i.e. when moving the 

motorized stage, to move the cells to the approximately correct distance from the objective. The 

software focus then finds and calculates the cell images. The Software Focus indicator shows how 

well the computer can focus an image at the current mechanical focus setting. The software can only 

find focus when the cell culture vessel is at the approximately correct distance from the objective.  

 

Focusing in practice 

The black box in the Focus bar represents the motorized stage. Move the black box up 

or down to move the motorized stage up and down. Click the two arrows for smaller 

stage movements up or down.  

Target 

position in 

blue field 

Objective 

icon (Green) 
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Note that the step length applies to all directions of stage movement: X, Y and Z. 

Too big steps can crash the objective into the sample. 

 
 
By default, Automatic focus is activated. For good focus, the grey 
marker in the Software Focus indicator should be positioned within the 
green area, preferably in the middle of the green area. If the grey 
marker is too far to either the left or the right, move the motorized 
stage as described above in order to shift the marker to the middle. 
 
Clicking the Default Focus button will replace the current focus with the pre-set 
focus settings. 
 
Clicking the Stop button will immediately stop stage movement.  

 
 

Manual software focusing 

Automatic focusing mostly results in well focused images. Some cell samples, e.g. very thin cells, are 

more demanding and may need to be focused manually.  

¶ Uncheck Automatic in the Software focus panel. 

¶ First adjust the software focus settings by moving the grey marker in the Software Focus 

indicator until it is in the middle of the green area. 

¶ Thereafter adjust the mechanical focus using the Focus bar. As the computer updates the 

image with small intervals, it is recommended to await the results of one change before 

making further focus changes. Keep adjusting the mechanical focal distance until the cells are 

in focus.  

 

Images in and out of focus 

The images below show a holographic phase image that is in focus (left), slightly out of focus (center) 

and totally out of focus (right). 
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Settings 

In the settings tab, the stage movement settling time and resting position can be handled, as well as 

the exposure time of the camera. The Calibration function can be accessed here. Note that 

Calibration must be performed before the start of each experiment.  

 

 

 

Settle Time is the pause between the last movement of the stage and the next capture. It allows cell 

culture medium and particle movement to slow down before the image is captured. If the Settle 

Time is too short, there may be image disturbances. 

The Resting Position is a neutral position with no cells, where the laser light will be positioned during 

capture pauses. This decreases unnecessary light exposure. This function is activated by default. 

Camera auto exposure is the default setting. It is possible to set the exposure time manually, as may be 

needed with extremely difficult samples. 

Refractive Index ƛǎ ǳǎŜŘ ōȅ !ǇǇ {ǳƛǘŜ ǘƻ ŎŀƭŎǳƭŀǘŜ ŎŜƭƭ ǘƘƛŎƪƴŜǎǎ ƛƴ ˃ƳΦ !ǇǇ {ǳƛǘŜ ǳǎŜǎ the difference in 

refractive index between the cells and the medium. The default refractive index values can be 

adjusted if the cells or medium have a different refractive index. 

 

Calibration 

HoloMonitor M4 must be re-calibrated before each use. 

Image calibration gives a background image that is used 

by App Suite to lower background noise and increase 

image quality. The calibration procedure takes 

approximately one minute. 

Start the calibration procedure by clicking Calibration and 

follow the instructions. The first instruction is to remove 

any sample from stage. The calibration is performed 

automatically. 

When the calibration is finished, the calibration wizard 

will display three diagnostic values measuring the image 

quality. All values (indicated by black arrow heads) should 

be in the green range. If this is not the case, please follow 

the Cleaning instructions. After cleaning, click Recalibrate 

to refresh the Diagnostics values. 
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If App Suite fails to perform a calibration, a warning will appear. After verifying that HoloMonitor M4 

is properly installed and cleaned, click OK.  

 

 

 

 

 

 

Note that if any of the Diagnostic values remain outside the green range after several cleaning 

attempts, contact the technical support at support@phiab.se for further assistance. 

 

  

mailto:support@phiab.se
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Capture 
In this page, image capture is started and monitored. 

Starting capture 

To start the experiment capture, click the 

Start Capture button (see image to the left).  

Delaying Start Capture 

The start of the experiment can be delayed 

by a timer (see image to the right). 

During capture, progress information is 

displayed (see image below).  

 

During capture 

The Live View window will show the 

last captured image. 

The progress information includes  

¶ Number of timepoints 

completed of total 

¶ Number of images captured 

of total 

¶ Elapsed time 

¶ Estimated time left 

¶ Time to next capture 

Results are calculated during the 

experiment and can be viewed while 

the experiment is running (See View 

Results, below). 

 

Stop capture 

The capture can be interrupted by clicking the Stop Capture 

button in the upper left corner. The experiment will then be 

interrupted and closed. A Finish message appears and the 

results from guided assays can be accessed immediately with 

the Show Results button, or the experiment can be closed 

using the x-button beside the experiment name. 

In Depth assay results can only be accessed through the 

Experiments tab. 

 

Experiment 

progress 

information 

Live View 

Window 
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Results for Guided Assays 
The analysis of a guided experiment is automatic and starts when image capture begins. Hence, the 

results are ready for viewing even during capture. Experiment results are mainly presented as graphs, 

diagrams or tables, but the images can also be accessed. For further analysis, all results can be 

exported to Excel. 

Results list 
Click the Experiments tab to open a list of all accessible experiments with their results. A spinning red 

cog indicates that the experiment is ongoing and only preliminary results can be viewed. 

A summary of the experiment is shown when the experiment is selected. The Experiment Summary 

shows data such as vessel type, type of experiment, data, duration, intervals, cell types, etc. The 

buttons below the Experiment Summary can be used to open, copy, export or delete the 

experiments.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Copy an experiment 

Click Copy (see image above) to make a copy of an 

experiment, including all settings, definitions and analyses. 

This is useful e.g. if the experiments need to be analyzed for 

two different treatment definitions.  

Export an experiment 

Click Export (see image above) in order to make a backup or to 

create a copy of the experiment that can be analyzed on a 

different computer. In Export to New Database, browse to the 

destination, create and then select a new folder that will 

contain the exported experiment. Click Start to export all 

database data connected with the experiment, including all 

image frames, settings, definitions and analyses. 

New Experiment 

in progress 

The 

Experiments 

tab Open, Export, Copy or 

Delete Experiments 

Check and uncheck to 

define which images 

that will be exported 
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Delete an Experiment 

Click Delete (see image above) to delete the entire experiment with results and images. 

 

View Experiment results 

To view Experiment results, click the Open button. Several Experiments can be open in parallel. 

 

Experiment Overview 
When an Experiment is opened, the Experiment Overview page is displayed. There images can be 

accessed, and the Setup can be viewed and edited. Results can be accessed either in the Results list 

or by clicking the Results buttons. In the centre, experiment information is displayed. To the right, 

new results can be created. 

  

 

When the Guided Assay Results are opened, either from the list or using the buttons, graphs and 

tables are displayed, showing the mean of the output variables. All different applications have 

different outputs. Details pertaining to each specific application are found in protocols 

(https://phiab.com/resources/manuals-protocols/). For further analysis, the results can be exported 

to Excel or similar software. There is a list of all presented variables in the Output Variables 

attachment in the back of this manual. 

The experiment name is shown in the corresponding tab header. The tabs make it easy to switch 

between different open experiments.  

When the results are displayed, the analyses of the image frames included in that experiment can 

also be accessed. 

Results buttons 

Create New 

Results 

Results list 

Access Images 

and Set Up 

Experiment name 

https://phiab.com/resources/manuals-protocols/
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Results display 

Treatments and Vessel 

The experimental setup, with treatment and cell culture vessel definitions are presented in 

Treatments and Vessel, respectively, to the right of the Results. Highlighting a treatment will indicate 

the corresponding well/s in the Vessel Map. 

Data series  

In the Data series display box, the diagram data series are presented with the color they have in the 

diagram. Uncheck checkboxes to hide data in the diagram. 

Normalized graphs 

Graphs for Kinetic Cell Proliferation results can be drawn as either standard (left graph below) or as 

normalized (right graph below). For normalized graphs the values are all adjusted to a common scale 

by dividing all values with a normalization-factor which is calculated by dividing the corresponding 

treatment value at time 0 with the mean value for all treatments at time 0. Hence, the starting value 

for all normalized graphs equals the mean value for all treatments at time 0. 

 

Export results to Excel files 

For further analysis, results can be exported to excel files by using the Export button.   

Experiment name Experiment name 

Image 

Analysis Tab 
Uncheck 

checkboxes 

to hide data 

Export data 

Treatments with            

corresponding 

wells 
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Image analysis 
The basis for all results is the image analysis, where cells are identified and counted. The Image 

Analysis tab contains all images from the experiment, ordered in a hierarchical way that matches the 

specific experiment setup. View the images and the time lapse image series for each position. 

If the graphs look irregular or spiky it is necessary to compare the images with the results to see if 

e.g. anomalous image captures or faulty error analysis of the images cause the problem. In that case, 

it is possible to exclude images, capture positions or whole wells.  

 

Viewing Image positions 

All capture positions are displayed in the Vessel Map. To better see the 

positions in the Vessel Map, move the Vessel Map by click-and-drag, and 

zoom in or out by click-and-scroll or by using the zoom buttons (see 

image to the right). Use the Reset zoom button to show the Vessel Map 

in original size. 

Select a position to view the corresponding images in 

the Image window.  

To see the designation of a 

position, hover the cursor above a position marker will, in this case Well B2, 

Position 1 (see image to the left). 

  

Reset Zoom 

Zoom 

Vessel Map 

Hierarchical 

image tree 

view 

Capture 

Positions 

list 

Selected 

Image 

window 
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The Capture Positions list 

The Capture Positions list makes it possible to look at all, or 

only part of the images included in the experiment. The list 

is organized as a tree view showing the experimental 

hierarchy. Unfilled arrows show that there is an underlying 

list that is hidden and can be expanded by clicking on it.  

Selecting an item in the Capture Positions tree view shows 

all corresponding images in the Position Images list. If e.g. 

the experiment name is selected, all images included in the 

experiment will be displayed in the Position Images list. If a 

well is selected, all images captured in that well are shown. 

It is possible to include or exclude all images from a position 

or a well in the results by checking or unchecking the check 

boxes. Note that the corresponding changes to the graphs 

will only be created after clicking the Apply changes button. 

 

The Position Images list 

The images selected in the Capture positions list are 

displayed in the Position Images list. There, 

information relating to each frame is given and it is 

possible to include or exclude individual frames in the 

results by checking or unchecking the check boxes. The 

Image number and time of capture are given, as well as 

image treatment, well number and position number. 

The image of the currently selected position will be 

shown in the Selected Image Window. Image display 

functions are found below the Image List. 

¶ Check Include selected images above to include data 

from all selected images in the Image list in the results. 

¶ Activate Show all images to display all images from 

all positions in the experiment in the Image List. 

¶ Activate Show Images without Warnings Only to 

display all images without a warning from all positions 

in the experiment. 

¶ Activate Show Images with Warnings Only to 

displays only the images with a warning from all 

positions in the experiment 

 

 

Images with warnings 

Sometimes the image quality is insufficient, or the image analysis is inaccurate. The software 

automatically tries to detect these situations and exclude those images. There are two types of 

errors: quality and analysis. Images with low quality, due to e.g. debris or high level of noise, are 

Click white 

arrow to 

expand list 

Warning 

symbols 

Use checkboxes 

to Include or 

exclude frames  
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indicated with a red exclamation icon        in the Position Images list. Images with a faulty analysis, 

e.g. cell detection errors, are indicated with an orange exclamation icon     .  

Below are examples of bad images which are typically excluded from an analysis. More examples are 

presented in the Troubleshooting section of this manual. 

    

 

 

 

 

 

 

By activating Show Images With Warnings Only, it is possible to look at only the discarded images and 

determine whether it was a correct filtration. If the image quality or the analysis is indeed bad, no 

action is required. If the image is good enough to contribute to the data, even though it has been 

discarded, check the image box in the Position Images list, and the results will be added to the rest of 

the experiment. 

If the software has missed removing a faulty image, it can be 

removed manually from the data. By activating Show Images 

Without Warnings Only, images included in the results are 

displayed. By unchecking the boxes in the Position Images list, data 

is removed from the results graph when the change is applied. 

By unchecking the checkboxes beside the names of wells and 

positions in the Capture Position list, it is possible to remove entire 

sets of images from the results (see image to the right). 

 

Apply changes 

Checking and unchecking images or positions affect the data 

displayed in graphs and tables as well as exported data. To apply 

the changes and display them in the results diagrams, click Apply 

Changes. To revert the changes, click Discard Changes. If there 

are any unapplied changes, a red warning text saying Unapplied 

changes Exist will appear beside the Apply and Discard buttons.  

Note that changes made by checking and unchecking will not be 

saved and applied to the graphs and tables unless the Apply 

Changes button has been clicked. 

Note that the changes will be applied to the current results, they 

will not be shown as a new result.  

Samples with condensation, scratch and corner of an air bubble 
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In order to keep the old results in parallel with new results, 

use the Create New Results button found in the 

Experiment Overview to create a parallel analysis (see 

Reanalyze results section for more information). 

 

 

Viewing the analyzed images 

To view an image in the Selected Image window, select the 

image in the Position Image list. Further images can be 

displayed by using the up and down arrow keys on the 

keyboard, by moving the slider below the Selected Image 

window or by using the start/stop button or the forwards 

or backwards buttons below the selected image (see image 

to the right).   

 

Automatic cell detection 

The software automatically detects the cells in all images. 

The detection algorithm takes into account cell thickness, 

size and morphology to first separate the cells from the 

background, second split adjacent cells and third fine-tune 

the result. The algorithm identifies cells by setting a 

threshold that determines what is cell and what is 

background. Each identified cell is marked with a red dot. 

Unchecking Show Threshold Image and Show Markers in 

the Cell Detection Controls window will hide these 

parameters. 

 

Adjusting cell detection sensitivity 

Usually, the cell detection algorithm identifies cells 

correctly, but if not, use the Sensitivity slider to perform a manual adjustment. To aid the 

adjustment, check Show Threshold Image and Show Markers in the Cell Detection Controls window. 

When a suitable sensitivity is found it is possible to copy the sensitivity value to all images captured 

at the current position, in the current well or in the current experiment. The examples show an 

image before (left) and after (right) threshold adjustment.       

Thresholded 

cells masked 

in blue 

Adjust cell 

detection 

sensitivity 

Red cell 

marker  



50 
 

Images 

View Images 

The Images tab contains all images from the experiment, ordered in a hierarchical way that matches 

the specific experiment setup. Here you can, for example, look at your cells and playback the 

timeseries for a capture position. The images can also be adjusted in numerous ways, including 

addition of artifical coloring. Colored still pictures and Videos can be created and exported in 

standard formats. 

 

 

Move or zoom the captured image 

¶ To zoom the cell image, move the mouse cursor to the view area, click and scroll using the 
scroll button on the mouse. 

¶ To move the cell image to a desired location, click, hold and drag the image using the left 
mouse button. 

 

Viewing Image positions 

All capture positions are marked in the vessel map. To better see the 

positions in the Vessel map, move the window by click-and-drag, and 

zoom in or out by click-and-scroll or by using the zoom buttons (see 

image to the right). Use the Reset zoom button to show the Vessel map 

in original size and position or double-click left mouse button. Moving 

the vessel map will not affect the actual position of the motorized stage. 

Select a position to view the corresponding images in the Image window.  

 

 

To see the designation of a position, hover the cursor above a position marker, 

in this case Well B2, Position 1 (see image to the left). 
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The Capture Positions list 

The Capture Positions list makes it possible to look at all, or only 

part of the images included in the experiment. The list is 

organized as a tree view showing the experimental hierarchy. 

Selecting an item in the Capture Positions tree view shows all 

corresponding images in the Position Images list, e.g. if a well is 

selected, all images captured in that well are shown. If the 

experiment name is selected, all images included in the 

experiment will be displayed in the Position Images list, if a 

treatment is selected all images included in that treatment will be 

displayed etc. The filled eye icon       indicates which images are 

currently displayed. To see a time lapse showing one position, 

ensure that only one position is selected. 

 

Images can be displayed by moving the slider below the selected image or by 

using the start/stop button or the forwards or backwards buttons below the 

selected image (see image to the right).  

 

Export images or a movie 

Select the position from which a time lapse movie will be created from either the Capture Positions 

list or by clicking on the desired position.  

The exported images and movies will be displayed exactly as shown in the 3D Image View. Zoom, 

move or flip the image and add colors, scale bar, clock etc. The adjustments will automatically be 

applied to all images. 

 

Export a movie 

Click the Create a Movie button             to open the Movie Export 

window (see image to the right). Select image presentation 

format and frame rate in the finished movie, and then click 

Export. Selecting 2D Images uses the current image and color 

but shown in 2D with no overlays or effects. Selecting 2D Plain 

Images uses a 2D image with greyscale coloring adapted to each 

image. 

Click Advanced functions to adjust movie file type, encoding 

method and Quality level. 

Quality based VBR: The quality and size of the exported 

movie file depends on a user-set target quality level for 

the movie, 

Unconstrained VBR: The quality and size of the exported movie file depends on a target 

bitrate (amount of data per second) set by the user. 
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Export images 

Click the Export Images button to open the Image Export 

window (see image to the right). Select image presentation 

format and image file format for the exported images, and then 

click Export. Selecting 2D Images uses the current image and 

color but shown in 2D with no overlays or effects. Selecting 2D 

Plain Images uses a 2D image with greyscale coloring adapted 

to each image. Jpg, png, bmp and gif files are available. 

 

Adjusting image presentation 

To the right of the 3D image view window there are several 

functions that adjust the presentation of the captured image 

(see image to the right). Blue functions are active while gray 

functions are inactive. All adjustments will be present in 

exported movies and imagesΣ ǿƘŜƴ ά!ǎ ǎŜŜƴ ƻƴ ǎŎǊŜŜƴέ ƻǇtion 

is selected. 

View in 3D displays the image in 3D. To flip and move a 

holographic 3D image, click, hold and drag the image 

using the right mouse button on the image. 

Show color bar adds a scale that correlates the image 

coloring with cell thickness (see images below).  

 

     

 

 

Show XY scale displays a horizontal 

scale bar representative of the 

distance in X and Y (See image to the 

right). 

Enable Lighting applies an artificial light source to the 

image which may sometimes render an improved 

image (See image below).  

Enable Shiny surface shows the rendered surface with a 

reflective visual effect. Shiny surface is only active 

when Lighting is active. 

View in 3D  

Show color bar 

Show XY scale 

Enable lighting 

Enable shiny surface 

Show background grid 

Show experiment time 

Show image histogram 

Line measure tool 

Zoom in 

Zoom out 

Reset image view 

Save view as image file 

 

Show color controls 
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Show background grid adds a grid in the background. 

Show experiment time adds a clock to the image, showing 

the experiment duration at image capture. (See image to 

the right). 

Show image histogram shows a histogram overlay of the 

pixel values in the image. For a phase image this equals a 

histogram of the optical thickness values (A) and for 

other image channels such as camera it shows a 

histogram of the pixel intensity values (B).  

Line measure tool is a simple tool for interactively 

measuring distances and cells. Once the tool is 

activated, the measurement is started by left 

clicking and releasing anywhere in the image. The 

measurement is finished by left clicking at a new 

point in the image. It is possible to move and flip 

the image while the measuring function is 

activated. The data can be saved as an image with 

the Save View button        . When the line measure 

tool is clicked again, the measuring function is 

deactivated. 

 

Zoom in and Zoom out will increase or decrease 

image size. 

Reset image view will return the image view to default size and center position. 

Save view as image file saves the image in the 3D window exactly as it is shown as bmp, gif, jpg 

or png files. 

 

 

 

 

 

Standard image            Enabled Lighting         Enabled Lighting 

and Shiny surface 

A B 

Line 

measure 
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Show color controls opens the Coloring window which is used to adjust the color balance of the 

window and to color the image relatively to the thickness of the cells. A set of colors that are 

saved together is called a Colorset. The default colorset for any image is Black & White. There 

are a number of pre-set colorsets to choose from and it is easy to create new, personal 

colorsets. Once a colorset has been selected, it will automatically be applied to all captured 

images in that experiment. 

 

 

 

 

 

 

 

 

 

 

¶ Switch to a pre-existing colorset by using the Colorsets dropdown list (see left image 

above).   

¶ Click-and-drag to move the color pins to a suitable position in the color set.  

¶ Create new color sets by right clicking in the Coloring window and then click Add 

Color (See left image above).  

¶ Change or delete colors by right clicking the color pin and select Change or Delete 

(see right image above). 

 

 

Use the buttons below the Coloring window to 

Save a new Colorset 

Go back to the last saved settings 

Save the coloring preset to a new name 

Rename the coloring preset 

Delete the coloring preset 

 

 

 

  

Color pins Colorset 

dropdown 

list 

Available 

Colorsets  
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Setup 

Editing Experiment setup, 

Treatments, Conditions and doses 

All results are grouped and 

presented by the treatments or 

conditions and doses that were 

defined when the experiment was 

set up. However, if needed, the 

definitions can be altered 

afterwards by clicking Setup. 

 

 

 

 

 

Basic Info 

To add or edit experiment details, click Basic Info 

and then Edit to open the Edit window. Enter the 

changes and then Save. 

 

 

 

 

Treatments 

To add or edit Treatments, click Treatments and 

then Edit to open the Edit window.  

The different treatments assigned to each well in 

e.g. motility and proliferation experiments can be 

modified. Select the treatment that needs to be 

changed from the list and use the buttons below the 

Treatments list to Rename or Delete the treatments.  

If e.g. a dose-response experiment is converted to a 

motility experiment, treatments can be added to the 

setup.  

 

Click Setup to 

adjust definitions 

Edit Basic info, 

Treatments, 

and Conditions 

and Doses 
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In order to Add a new 

treatment, there must 

be unassigned wells 

(grey). Select the 

unassigned well (dark 

blue), enter a new name 

in the Add Treatment 

textbox and click Add. 

If the experiment was 

originally set up for the 

dose-response 

application, convert the 

setup to treatment by 

clicking the Create from 

conditions button. 

Click Save to add the changes and close the Edit function.  

 

 

Note that editing treatments will cause previously saved settings and results to be 

deleted. 

 

 

 

Conditions and Doses 

In Conditions and Doses, the 

conditions and doses for dose-

response curves can be edited. 

Select the item in the Conditions 

list that needs to be changed, 

either a control or a treatment, and 

use the buttons beside the list to 

Edit or Remove. Note that a 

Control must be set before any 

conditions can be added. 

Rename or Delete 

treatments 

Select one 

of the 

treatments 
Selected 

well 

Unassigned 

well 

Assigned 

well 
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Clicking Edit will open Conditions and Doses (below left) where the conditions can be selected from a 

list. Clicking Edit will open Manage Control or Manage Conditions (see image below right). There, the 

control or the selected condition can be edited, e.g. the name can be corrected, or the Unit and the 

Doses can be adjusted or added. 

 

 

Note that one experiment can have more than one control, e.g. if there are two different cell lines. 

Use Setup New Control to add more controls. To setup new controls there must be unassigned wells. 

Note that the controls must have unique names, otherwise it will not be possible to save them.  

Select one of the controls and then click Setup New Conditions in order to add the associated 

conditions. Note that the controls must have unique names, otherwise it will not be possible to save 

them. 

Click Done to add the changes and close the Edit function. 

 

Note that editing conditions will cause previously saved settings and results to be 

deleted. 

 

 

Reanalyze your data  

Create New Result 

Experiments can be reanalyzed for the same kind of assay 
or for a different assay. E.g. a proliferation assay can be 
reanalyzed for proliferation with results from certain wells 
excluded, or the proliferation data can be used to create a 
dose response curve if there are enough different 
treatments. Also, dose response experiments can be used 
for e.g. proliferation assays. Click the Create New Result 
button to open the Create Result window.  

 












































































































































