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live cell imaging made easy

The HoloMonitor technology makes cells visible without labels or stains. Together with the guiding App Suite
software a range of cellular parameters can be explored in-real time with minimal user effort. This guide

explains how you can easily get publication-ready kinetic results and use single cell tracking for analysis of
individual cells and cell populations.

You will learn how to get the whole picture of in vitro drug effects, understand how cell population behavior
changes and explore details of single cells — all in one experiment.
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CELL & USER FRIENDLY

The HoloMonitor® time-lapse cytometer is used by scientists all over the world to study the life cycle and
behavior of living — or dying — cells under physiologically optimal conditions inside the cell incubator.

Setup of an experiment is easy and straight forward. The technology employed, holographic microscopy,
is completely non-invasive and makes cell visible without label or stains. HoloMonitor operates inside the
cell incubator, or hypoxia chamber, ensuring cells are studied at optimized conditions.

HoloMonitor is thus cell-friendly, fast, and easy to use. It offers unique imaging capabilities for live-cell
kinetic investigations of both single cells and cell populations.

INCUBATOR COMPATIBLE
cells are studied in their own
environment

ALL LABEL-FREE
easy and straight forward setup

GUIDING SOFTWARE
designed for optimal cell and
user friendliness

ONE EXPERIMENT
multiple results

- Real-time result presentation

e L L T S Using HoloMonitor and the App Suite
i
B . .
b i software you can easily capture images,
44 ‘Well: C1 Well: D1
5] 1 Pos.2. Pos.3 Pos. 4 Pos. 5 Mean Std. dev Pos. 1 Pos.2 Pos. 3 Pos.4 Pos.5 Mean Std.dev  Mean . ti t ti t
BN 0:00 | 10591 7164 7320 9345 12615 9407 2296 8566 8878 11837 9968 13861 10622 217 903 d d d
B0 | 9501 6230 8410 8722 13550 9283 2676 956 10124 11992 8722 14484 1099 285 Videos and quantitative data.
BN 4:00 | 11525 7632 8722 15419 14484 11556 3425 9656 10435 13394 9345 13238 11214 1961
£l 6:00 12615 10124 9033 15107 17444 12855 373 11369 11837 15263 9656 13550 12335 2145
S0Js00 | 13706 8566 11214 17288 19468 14048 4418 11525 10902 14329 8099 14484 11868 2653
Y1000 | 9968 6230 1248 17288 17911 12709 4946 11369 11992 15419 8566 14173 12304 2652
fPN1200 | 1199 7787 12148 14484 18222 12927 3820 13706 12304 16665 9968 14329 13334 2280 H
fE1400 | 11369 9189 11214 15107 17132 12802 3228 14484 13238 18067 10279 16821 14578 3061 T h es Oft ware automatica | | y e xtracts
1500 | 12460 8878 11837 15886 17444 13301 3201 16509 13083 18378 12304 19313 15917 3124
FE18:00 | 12304 9968 15107 18067 16665 14422 3283 20714 17288 20091 14640 21649 18876 2873
i3 2000 | 12148 12148 14484 19157 17599 15107 3182 24141 20870 21960 15885 24608 21493 3491 se | ecte d ce I | u | ar p arameters. F or eac h
fvl 2200 14329 11525 14484 22116 17444 15980 4013 24764 22739 22895 18067 26165 22926 3062
FE12600 | 14173 10124 13706 2181 16821 15201 4106 22583 26010 25542 14484 30059 23736 5817 . . .
fEN2600 | 13550 11214 13706 20091 19001 15512 3832 22895 28034 26477 17132 29436 24795 4929 | | d d
FIl2500 | 14173 13550 16509 22272 21493 7599 4012 26944 34420 26165 19001 3056 27411 5730 applica tion relevant data is extracte
FIU3000 | 16353 14680 17755 21493 21960 18480 3201 35043 38625 2739 35043 32956 5029
503200 | 17444 16198 20247 21337 22739 19593 2716 40183 41896 33330 29280 40494 37037 5463 d d H | J
PEN3400 | 13067 18378 16509 23362 23673 19998 3292 47970 43060 39092 29748 51552 43484 9003 ana prese nted in real-time.
FIN3600 | 20714 20091 20247 23673 24764 21838 2165 52485 58249 44543 32707 49683 47534 9653
o 38:00 20091 22116 19780 25231 22739 21991 212 51552 57159 46724 35666 53109 48882 8259
F32000 | 20870 22895 20247 25231 23985 22646 2088 61987 64479 54200 39871 59339 55975 9776
BEH<200 | 26165 24608 21181 24919 27256 24826 293 67438 71332 55757 46568 67905 61800 10350 5
PEIs400 | 29436 23673 21026 30371 28813 26665 4085 79275 73668 ST4T0 52175 7162 68030 12363 Wi . .
FEN4500 | 32551 27723 23050 35043 3056 29779 4622 83947 85072 65881 55913 87218 75785 14090 ¢ h | k “ d
£ 25:00 36133 28190 2899 39404 33797 33299 4754 87062 93603 78185 63389 93759 83200 12770 it JUSt one Click you can expo rta ata
) Wel: D Celfiit \ to Excel for deeper understanding and
o P00 . .
S flexible result presentation.
3£ g0000
T soc00
g w00
3 2o
pe © ID(X)Z P - e=—PosS5 |
F———————————+— | ————————————
boeyn o e g m gp.  pA ; ooy et e g o o8 ‘
Time [hh:mm] | Time [hh:mm] [
o \ J
<2
< » .| Dose-response graphs | Cell count time series | Confluence time series | Volume time series [0 CERReRULGRIEIET

Phase Holographic Imaging PHI AB 2019, rev. 1
Scheelevagen 22, 22363 Lund, Sweden
+46 46 38 60 80 | info@phiab.se | support@phiab.se | www.phiab.com




PHASE
HOLOGRAPHIC
IMAGING

& phi

UNDERSTAND DRUG EFFECTS — IN JUST ONE EXPERIMENT

From just a single time-lapse experiment you can learn how your drug affects your cells. HoloMonitor acquires
a series of cell images at regular time intervals, set by the user. The same cells are monitored over time to
analyze the dynamics of various cellular events. In addition to identifying each individual cell, HoloMonitor
provides information for the study of more than 30 morphological parameters.

Non destructive — (0 HOLOMONITOR® App Suite
saving time, effort and cells o - .
) ] ) HH = Experiments & x
The HoloMonitor imaging technology Appliatins
. ) Search: X || Searchin.. ~ Result types:
do not affect the cells in any way. Since EXPE
no labels are used, the cells and/orthe Experiment title Database Time started :.ell
3 % inet
supernatant can be saved for further Resultz . *4 Cell Motility DB App Suite Kinetic Cell Motility ~ 19/03/05 14:27
Status
studies using other methods after ima- Time|
) ) ) E—. s\ Quality Control DB App Suite Cell Quality Control  19/01/18 122 Durat
ging. HoloMonitor thus saves both time, o Captu
TN No. of
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One experiment —

multiple results

From the recorded time-lapse images,
the HoloMonitor App Suite software
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& Proliferation 18/06/05 15:51
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automatically extracts and analyzes
kinetic live cell population data based :.f}) Ce
on individual cell data. When preferred,
individual cell data — such as cell count,

Demonstration databases

cell morphology and spatial cell tracking
of individual cells — can all be analyzed
from the same experiment.
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LIVE CELL IMAGING & ANALYSIS ASSAYS

The HoloMonitor label-free live cell imaging system offers a powerful and unique portfolio of cell bio-
logical applications. All applications are aimed for adherent cells, apart from the Cell Counter that offers
automatic counting of cells in suspension.

Guided end-point assays
— Quick assessment of cell count and cell culture quality

Cell QC Assay Cell Counter

e Cell count of cells in
suspension

e Cell culture quality control

Guided kinetic assays
— Publication-ready kinetic results with minimal effort

Dose Response Assay Cell Proliferation Assay

¢ Cell count and confluence
over time

e Dose response curves
at all time points

Cell Motility Assay

e Kinetic and automatic gap
closure data

e Cell speed and accumulated
distance

In-depth analysis
— Single cell fracking for analysis of individual cell and/or cell populations

Spatial Cell Tracking

\ * Follow single cells

Kinetic Morphology

e +30 morphological
parameters
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GUIDED END-POINT ASSAYS

Cell QC Assay and Cell Counter
— Quick assessment of cell count and cell quality conftrol

Cell quality control (QC) is fundamental to ensure the quality and reproducibility of cell-based experiments.
The Cell Counter Assay offers automatic counting of cells in suspension, saving time and avoiding user
bias, while the Cell QC Assay is designed to evaluate adherent cell culture integrity before the experiment.
In addition, both assays provide key information on cell morphology.
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As: ) 5 G The Cell Counter Assay also provides a convenient dilution

S0 ‘ £ 100 calculator to ensure correct cell numbers for seeding.

CoooooooooConCoooooooD 0 e
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' Use common x-axis Show outliers

Assay benefits
e Ensure correct cell count for seeding

e Detect undesired changes of your cell culture
e Ensure reproducibility of experiments
e Save time and avoid user bias
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GUIDED KINETIC ASSAYS

Cell Proliferation Assay
— Automatic presentation of kinetic cell proliferation

Cell proliferation assays are widely applied in life science to understand the growth pattern
of cultured cells and to assess the in vitro safety and efficacy of drugs over time.

Traditional methods are end-point assays that often Cell count (#/cm?)

assess cell proliferation indirectly or are based on ey
cell confluence measurements only.

HoloMonitor offers a convenient assay that auto- ==

matically presents kinetic cell proliferation data. il [T 1T TI I T T T LT 1]
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Cell proliferation is directly determined by assessing Confluence (%)

both cell count and cell confluence during the % 6)
whole experiment.
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Kinetic Proliferation Results: control (green line) and various
¢ Individual cells are automatically identified and drug concentrations
counted by the software — results are based
on direct and continuous cell counting
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Kinetic Dose Response Assay . /
— Complete dose response analysis in just one experiment
P p y J P e

Understanding the dose response relationship of drugs over time is essential when developing effective
cancers treatments or new drugs. The dose response curve of adherent cells is a vital tool in drug
screening and pre-clinical research.

The dose response relationship allows drug efficiency and potency to be determined in vitro to provide
guidance for future studies.

Dose response graph
7.00x10° The HoloMonitor Kinetic Dose Response Assay
£ 6.00x10° automatically provides interactive in vitro dose

00x10*

response curves at any time point.

Dose response results for each time point is achieved
5 from just one single experiment. The slider is used
0.00 0.01 0.10 o 1.00 10.00 100.00 tO Select tlme pOInt tO be d|5p|ayed

Show as percentage of control

1.00x10*

Current time: 48:00
I

0:00 Time [hh:mm] 48:00

Additionally, knowledge of drug effects on cell population morphology facilitates advances in drug development
and future disease treatments.

Growth and morphology time-series

Cell count (#/cm?) Confluence (%) ) Mean volume (um?3)

8.00x10* 5.00x10%

4.00x10%
6.00x10% 4.00x10
3.00x10%
4.00x10*
2.00x10°

2.00x10* 1.00x10°

Assay benefits
e Save time and effort — all time points and various concentrations in one setup

e Kinetics of drug effects and toxicity patterns

e Easily compare effects from various compounds and concentrations against controls
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— Explore how various drugs and conditions affects mofility
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Cell motility assays are essential in cancer research and many other fields in cell biology. When tumors
metastasize, cancer cells travel through the body and reach a new location where another tumor can
develop. Thus, understanding how different treatment options affect cell motility and migration is essential,
especially when exploring the effects of new treatment options in the fight against cancer.

LABEL-FREE CELL
IDENTIFICATION
Cells are imaged and identified

HoloMonitor is ideal for motility and migration
studies due to the cell-friendly technology
and ability to study individual cells over time

without labels or stains KINETICS & CELL-FRIENDLINESS inside the cell incubator.
The unharmed cells can be studied
over time, as long and often as is
needed to get relevant motility and The HoloMonitor Motility Assay is designed to

migration data
INCUBATOR COMPATIBLE
HoloMonitor operates in the
incubator ensuring cell integrity

The assay automatically analyzes and presents
cell motility data in terms of speed kinetics, i.e.
average cell speed over time and accumulated
mean distance, at each time point.

The results are presented immediately, as
the software analyzes the data in real time
and while HoloMonitor captures images of
the cells inside the cell incubator.

Assay benefits and opportunities

e Detection of differences in cell motility
caused by the investigated drugs or
environmental conditions.

e Using the same images and data, further
motility and migration studies of single
cells, or subpopulations of cells, can be
performed using cell tracking.

explore the average motility of cells in a pop-
ulation and is ideal for studies investigating
how various treatments influence cell motility
over time.

Mean cell speed (um/h)
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Wound Healing Assay

— Smooth, reproducible and cell-friendly with minimum manual effort
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Wound healing assays, also known as scratch assays, are widely used to study the coordinated movements
of cells, and to measure cell migration across a wound field gap.

The HoloMonitor Wound Healing Assay is optimized to easily provide kinetic and automatic results, including
gap closure and cell front velocity data. In addition, videos showing the gap closure can easily be generated.

Gap width (um)

To get single cell data and movement patterns,
cells of interest can be tracked using cell tracking.
Detailed, non-biased data on migration into the
wound area is then easily achieved.

In Zhang et al 2018* the HoloMonitor Wound
Healing Assay was evaluated and compared
to other assays. It was found to be the most
tractable and automated method.

Assay benefits
e Cell front velocity

e Time-lapse videos showing how cells migrate
into the gap

e Automatic and kinetic calculation of gap
closure over time

Gap closure
5 10 15 20 25
Time (h)
[ 1205Lu [ WM793
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HM4 ' HM Transwell Transwell

Motility Scratch Migration Invasion
Vessel: Standard  Specialty = Specialty  Specialty
Density: Standard >20x >10x >10x
Medium: Standard  Standard Starvation Starvation
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IN-DEPTH ANALYSIS — EARLY AND SENSITIVE DETECTION OF
IN VITRO DRUG EFFECTS

The single cell tracking enables in-depth analysis of both individual cells and entire cell populations at
the same time.

The possibility to track single cells is the most advanced and powerful feature of HoloMonitor. It allows monitor-
ing and analysis of cell movement and cell morphology of selected individual cells. Details and changes over
time are provided for each cell included in the analysis, and in mean values for the selected population.

Spatial Cell Tracking
Selecting single cells for detailed motility and migration studies can provide important
information on cell speed and direction. Moreover, subpopulations of cells behaving \

different than the population as a whole can be identified and analyzed separately.

Cell Morphology — A Multi-Parameter Toolbox

Kinetic cell morphology data provides key information on cell health and can be very useful %@
for toxicity analysis, since cell morphology changes often precede cell damage and cell @
death. HoloMonitor reveals information on more than 30 morphological parameters, @

which can be useful as early and sensitive markers for drug effects on cells.

— N /-\ :A> /'\"/\ m

Area Thickness Volume Texture Irregularity
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“ Every laboratory working
with cell cultures should
have a HoloMonitor ,,

Rating: 5.0

SelectScience
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