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1. INTRODUCTION

1.1 USE OF XYFLEX™ SOFTWARE WITH
TISSUE TRAIN® CULTURE PLATES

XyFlex" software is designed to automate
the area measurement of a series of images. It
was initially designed to evaluate the area
compaction of 3D bioartificial tissue
constructs fabricated using the Flexcell®
Tissue Train® Culture System. The
ScanFlex™ scanner and software enable the
user to create scanning regimens SO
bioartificial tissues in 6-well or 24-well
Tissue Train® culture plates can be scanned
periodically to determine the rate of matrix
compaction by cells over time. The XyFlex™
software examines area measurement of the
bioartificial tissues in the image series. The
software creates Excel and Text files, which

may be used to evaluate the change in area
measurement of the analyzed data.

1.2 USE OF XYFLEX™ SOFTWARE FOR
OTHER APPLICATIONS

XyFlex™ software may also be used for other
applications requiring area measurement.
The images must be captured by the Flexcell®
ScanFlex™ software and scanner. The
component also should be analyzed inside of
the 6-well or 24-well plate templates
provided by Flexcell due to the region of
interest (ROI) locations. The 6-well
orientation will examine up to 24 positions in
a series of images. The 24-well orientation
will examine up to 96 positions in a series of
images.

2. COMPONENTS

XyFlex™ software V3.3.0

User manual

e Desktop computer or laptop computer
(not provided). See Table 1 for more
details.

NOTE: Table 1 has minimum _system
specifications for the computer to operate the
scanner. More memory will be needed depending
on_scanner frequency and image resolution (see
Table 2 in the Appendix for more information on
image size corresponding to image parameter

settings).

Table 1. Minimum system requirements for
XyFlex™

Minimum system

requirements: CPU RAM HDD
USB 2.0/1.1

Microsoft Windows

XP, Vista, and 1 GHz 1GB 95 MB

Windows 7 (32-bit)

Microsoft Windows
XP, Vista, and 1 GHz 1GB 95 MB
Windows 7 (64-bit)

Minimum screen
resolution

1024 x 768 pixels

3. INSTALLING XYFLEX™ SOFTWARE

1. Insertthe XyFlex " CD into the CD-ROM
drive of the computer.

The XyFlex'" installation process should
start automatically. If not, go to “My

»

Computer” and double-click the CD-
ROM drive.
3. Double-click the “Setup” icon (Fig. 1).
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4. Select the destination directory to save all
program files (Fig. 2) and click NEXT to
continue.

5. Accept the National Instruments license
agreement and click NEXT (Fig. 3).

6. Click NEXT to begin the installation (Fig.
4).

7. Click NEXT after the installation is
complete to continue (Fig. 5).

8. Activate the National Instruments
product through a secure internet
connection (Fig. 6) and click NEXT.

9. The NI Activation Wizard will prompt to
enter the serial number for the “Vision
Development Module 2011 Vision Run-
Time” (Fig. 7). Input the Serial Number
located on the NI Vision Development
Module Run-Time License, which is
included with the equipment
documentation.

10. After entering the Serial Number and
activating the software, select FINISH

(Fig. 8).

& XyFlex 3.3.0 CD

Fle Edt Vew Favortes Tools Help ar
Qe - ) T P Folders | [TE]~
address |3 bileyfles 3.3.0yFlex 3.3.0 | fed <o

Files Currently on the CD

@ vits these fles to (D = & ) ’}' J;EJ I}

bin lcense  supportfies  autorun ridist.id setup setup

File and Folder Tasks A

| &) Rename thisfie

@ Move thisfie

D) Copy thisFie

] Publish this file to the Web
() Emellthis e

% Delete this fie

Other Places

D *ofex3.3.0
(5 iy Documerts
&3 Py Hetwork Places

Details

Figure 1. XyFlex™ CD contents.

W9 Flexcell Xyflex EE&E

Destination Directory
Select the primar installation diectory.

&l software will be installed in the following locations. To install software into a
different locations, click the Bravese button and select another directony

Directary for Flexcel Kyflex

[C*Program Fiks Flexcell | [ Browse.. ]

Directary for Mational Instruments products

[E*Fregiam FlestHatind Insiumens' | [ Browse.. ]

[ ceBack [ Mews» [ Caneel

Figure 2. Destination directory.

License Agreement
You must accept the licenses displayed below to procesd,
~
NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT
INSTALLATION MOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE
[ANDIOR GOMPLETE THE INSTALLATION PROCESS, GAREFULLY READ THIS AGREEMENT. BY
DOWNLOADING THE SOFTWARE AMDIOR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROGESS, YOU CONSENT TO THE TERMS OF THIS
MGREEMENT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH TQ
BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND
GONDITIONS, CLICK THE APPROPRIATE BUTTON TO CANGEL THE INSTALLATION PROGESS,
DO MOT INSTALL OR USE THE SOFTWARE, AND RETURM THE SOFTWARE WITHIN THIRTY
(30) DAYS OF REGEIPT OF THE SOFTWARE (AITH ALL ACCOMPANYING WRITTEN MATERIALE,
ALOMG WITH THEIR COMTAIMERS) TO THE PLACE YO OBTAINED THEM. ALL RETURNS
SHALL BE SUBJECT TO NI'S THEN CURRENT RETURN POLICY. 2
The softvare to which this Mational Instiuments license applies is Flexcal xyflas
()1 accept the License Agreement.
(| do not accept the License Agreement,
[ «<Back ][ Mew>» ][ cancel
. .
Figure 3. NI license agreement.
Start Installation
Rieview the following summary before continuing.
Adding or Changing
* NI Vision Rur-Time Engine 2011
Activei Support

+ Flexcell Xyflex Filas

Click the Mext button to bedin installation. Click the Back button to change the installation settings.
[saveFie.. | [ ceBack | Mewss [ Caned |

Figure 4. Starting XyFlex™ installation.



=]
FLEXCELL® INTERNATIONAL CORPORATION

Installation Complete

The installer has finished updating your system.

Soma of the installed products requirs activation. Activate these products now

Figure 5. Installation complete.

NATIONAL
INSTRUMENTS™

Welcome ko the National Instruments
Activation Wizard

Complete the Activation Wizard to activate your product, Activation is the process of acquiring and applying an
activation code.

(%) Automatically activate through a secure Internet connection
() Use a Web browsar, email dlient, telephone, or Fax maching to acquire an activation cods

O Apply one or more 20-character ackivation codes previously acquired For this computer

Understanding the Mational Instruments Software License Adreement

How can I move an activated product to 4 different computer?

Figure 6. NI activation wizard.

| NI Activation Wizard - Activating Vision Development Module 2011 Vision Run-Time E‘

NATIONAL
INSTRUMENTS"

Enter serial numbers For the products you wiant to activate. You can find serial numbers on your
product’s Certificate of Ownership or packaging.

Vfision Development Module 2011 Wision Run-Time:

[ << Back ” Next »> } [ Cancel

Figure 7. Vision activation code.

r
NI Activation Wizard - Activating Vision Development Module 2011 Vision Run-Time

NATIONAL
INSTRUMENTS

Products Successfully Activated!

The fallowing products have been successfuly activated. You may need to restart the associated products to
use any new Features.

Wision Development Module 2011 ¥ision Run-Time:

1F you experience any problems, have any questions, or have Feedback regarding product activation, visit the
Following Web site:

ni.comfactivake

1F you dlid net register your product during the activation pracess, visit the following Wb site:

ni.comtegister

Figure 8. Successful activation screen.

3.1 ACTIVATION OF XYFLEX™
SOFTWARE

1. Click on the XyFlex'" icon on the desktop
or go to program files and open XyFlex"
software.

2. When XyFlex " activation screen opens
up, select either ACTIVATE XYFLEX or
EVALUATE XYFLEX (Fig. 9).

i Xyflex
| |

| q

-

; = Activate Xyflex

|

| have already purchased and would ke to activate the
product

= Evaluate Xyflex

“ou have 30 days left in your evaluation period

Go To Website

$ Exit

Figure 9. Options for activating XyFlex™
software.

3. If ACTIVATION is selected, two user
codes will be displayed in the next screen
(Fig. 10). Call (1-800-728-3714 or 919-
732-1591) or email
(activation@flexcellint.com) at Flexcell®
International with the user codes to obtain
an activation code.
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Xyflex Activation

Please call Flexcell at 1-#19-732-1591 or email us at

| infodiflexcellint.com to activate Xyflex. Please have the User
'% Code 1 and User Code 2 numbers shown below when

| § calling or emailing.

User Code 1z User Code 2:

244582117 102328670

Activation Code 1: Activation Code 2:

43 Back # Exit

Figure 10. User code and activation code for
XyFlex™ activation.

4. Note: Do NOT close the XyFlex "
software until the activation codes have
been  received  from  Flexcell®
International. Doing so will generate new
user codes, voiding the previous user
codes and the activation code.

5. Enter the activation code in
ACTIVATION CODE I box and click on
CONTINUE.

6. If EVALUATE XYFLEX is selected, you
will have 30 days to use the XyFlex™
software  after which it  will
automatically deactivate.

3.2 GENERAL SETTINGS

The XyFlex™ software may be installed on
any Windows based PC meeting or
exceeding the requirements listed in Table 1.
The ScanFlex " and XyFlex™ software do not
necessarily have to be installed on the same
computer, but the images to be analyzed must
be present on the computer with the XyFlex™
software. The computer with the XyFlex™
software also should have the following
settings turned OFF for long term image
series evaluations:

Auto updates

Virus scanning

Sleep mode

Automatic defragmentation.

The maximum number of images to be
analyzed is only limited by the memory
capacity of the computer.

NOTE: The image resolution determines the size
of each file, so make sure to record the resolution
of all images captured before evaluation.

The approximate file size in MB of the
scanned images with respect to the file type,
resolution, and quality (*JPEG is the only
image type which uses quality) are listed in
the Appendix in Table 2. Always be certain
that you have sufficient memory on the hard
drive to contain all the images.

3.3 ORIENTATION AND ANALYSIS OF
THE TISSUE TRAIN® CULTURE
PLATES

Two different plate frames, one frame for
four 6-well plates and one frame for four 24-
well plates, are provided with the ScanFlex ™
software package. The culture plate location
in the frame corresponds to the numbering of
the plates and wells in the XyFlex " software.
If the plates are placed according to the
instructions, the wells will be named as
shown in Figures 11-14 in the XyFlex"™
software. See the Appendix for an illustration
to identify the corresponding location of
wells on the scanned image with reference to
their physical orientation on the scanner bed.
The orientation is important regardless of
whether the Tissue Train® culture plates are
utilized or if the image series analyzed is for
a customized experiment.
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Figure 11. The orientation and numbering of 24- Figure 12. The orientation and numbering of 6-
well culture plates on the scanner when the frame well culture plates on the scanner when the frame
provided is used for placing the culture plates on ~ provided is used for placing the culture plates on
the scanner. The black area is the frame used to the scanner. The black area is the frame used to
hold the plates on the scanner surface. hold the plates on the scanner surface.
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Figure 13. The orientation and numbering of  Figure 14. The orientation and numbering of 6-

24-well culture plate wells in the scanned picture. well culture plate wells in the scanned picture.
The black area is the frame used to hold the plates The black area is the frame used to hold the
on the scanner surface. This numbering systemis  plates on the scanner surface. This numbering
used in the XYFLEX™ software for identification system is used in the XYFLEX™ software for
of wells. identification of wells.
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3.4 OPENING THE XYFLEX™
SOFTWARE

When the XyFlex" software is completely
installed, the XyFlex"™ icon (Fig. 15) is
displayed on the desktop. Click on the icon to
open the XyFlex " software. The XyFlex™
SELECT FOLDER screen (Fig. 16) will
open.

Figure 15. XyFlex™ Icon.

| | ‘ | |

Figure 16. XyFlex™ start-up screen.

4. XYFLEX™ PRE-PROCESSING

The XyFlex" software will begin the area
measurement analysis in the pre-processing
stage. This stage begins on the start-up screen
(Fig. 16).

1. The IMAGE FOLDER window is located
below the XyFlex " logo. Click SELECT
IMAGE FOLDER to open the directory
where the images to be analyzed are
located. Once in the directory, select
CURRENT FOLDER located in the
bottom right corner of the window.

2. The selected directory should appear in
the XyFlex" window (Fig. 17) next to the
SELECT IMAGE FOLDER button.

3. Next, the user may choose whether or not
to load a calibration file. The calibration
file is used to define a known distance in
respect to the specific number of pixels in
a specified area of an image to create a
ratio for processing.

a. Selecting LOAD CALIBRATION
FILE will allow the user to load a pre-
defined calibration (.xm!/) file created
during a previous analysis. Choose
the desired (.xml) file. The file will
load into the CALIBRATION FILE

window. Next, go to Section 5.2 of
this manual.

b. Selecting PROCEED WITHOUT
CALIBRATION will allow the user to
continue the analysis using only
pixels as the wunit of area
measurement. To PROCEED
WITHOUT CALIBRATION, go to
Section 5.2 of this manual.

c. To use area measurement units of
um?, mm?, or cm’, choose CREATE
CALIBRATION FILE, which will
take the user to the Calibration screen

| | | | |
e
e - $
‘ CaAXyf Images\BAT Images 3% Strain
I‘ v
Calibration File' ALLurN

ol i [ | il —

Figure 17. Image folder and calibration file
selection.
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Figure 18. Screen to create a calibration file.

4.1 CREATING A CALIBRATION FILE

Calibration file accuracy is vital to obtaining

correct post-processing results.

1. Select LOAD IMAGE to open an image
where a physically measured dimension
is known. For example, a user may
choose to place the highlighted green
rectangle to contain the boundary of one
6-well plate in the scanned image. If the
user measures the 6-well plate using a set
of calipers and the resulting dimensions
are 92.2 mm x 136 mm, the X DISTANCE
window will read 92.2, the Y DISTANCE
window will read 136, and the UNITS
window will display mm.

2. Select SAVE and choose the directory to
save the calibration file (xml) for
processing the images. The default save
directory is  C:\Documents and
Settings\All Users\Application
Data\Flexcell XYFLEX\config\“Calibr
ation_File Name Chosen_ by User”.x
ml.

3. Select RETURN to go back to the
SELECT  FOLDER  screen. The
calibration file directory will appear in
the CALIBRATION FILE window. Select
NEXT to proceed to the SELECT FILES
screen.

4.2 DEFINING THE IMAGE FILE
PROCESSING PARAMETERS

The SELECT FILES screen allows the user to
arrange the files in the order which they will
be  processed, choose the WELL
ORIENTATION, select the RESOLUTION of
the images captured in the SCANFLEX™
software, and choose an ANCHOR FILE.

4.2.1 Ordering the Image Files

1. The images from the IMAGE FOLDER
appear in the left window on the SELECT
FILES screen (Fig. 19). The images to
process may be selected one at a time or
grouped using the Control or Shift keys.
They are moved to the right window
using the (>) button. Use the (>>) to move
all the images to the right window. The
right window signifies the images that are
going to be processed. The images are
processed in the same order as they
appear in the window. To deselect an
image from being processed, select an
image in the right window or group them
using the Control or Shift keys and press
the (<) button. The (<<) moves all the
images back to the left window to remove
them from processing.

Anchor File |

T aut [|[macktostn ||| <cemank || | | mbout |

Figure 19. Selecting the image files to analyze.
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2. Once the files are in the right window,
they may be ordered using SORT BY
NAME or SORT BY DATE.

NOTE: Make sure to pay close attention to the
file names and the times in the image descriptions

so the images will be in the desired order.

3. The user may also manually move image
files by using the mouse to select the file
in the right window and drag the file up
or down.

4.2.2 Choosing the Well Orientation

The WELL ORIENTATION is the type of
plate the images reflect and allows the
software to find each well automatically for
analysis. The choices are FOUR 6-WELL
PLATES or FOUR 24-WELL PLATES.

4.2.3 Selecting the Resolution

The ScanFlex" software allows the user to
capture the image in /50 dpi, 300 dpi, or 600
dpi. The user should record the image
resolution chosen when scanning occurs. The
software automatically locates the center of
each well in respect to the RESOLUTION
selected.

4.2.4 Selecting the Anchor File

The ANCHOR FILE is generally the first
image in the series. This file will be the image
where threshold values and the region of
interest (ROI) are initially defined for
processing the rest of the images in the series.
The threshold values are the upper and lower
limits of color contrast. The ROI is the area
in which the threshold values are applied.
These processes will be covered in Sections
5.4 and 5.5, respectively. Double-click the
desired anchor file name in the right window,
and the file name will appear in the ANCHOR
FILE window (Fig. 20).

Anchor File | BMP-150dpi-6well-0000hr00min.jpg

o | | ccem || nenon =

Figure 20. Selecting the image files to analyze.

4.3 SELECTING THE WELLS TO
ANALYZE

The well positions of the scanned images are
in the orientation shown in Figure 21 for the
6-well and 24-well plates.

The SELECT WELLS screen (Fig. 22)
displays the default labeling of the WELLS
DISPLAYED for the 6-well plate. The user
may alter the WELL NAME by typing a new
name in the window and selecting RENAME
WELL. The highlighted well name in the
WELLS DISPLAYED column will change as
a result.

1. To streamline multiple groups of
processed images, select SAVE WELL
NAMES to save the WELLS DISPLAYED
column to a Text file for later recall.

2. The LOAD WELL NAMES button allows
the user to upload a group of previously
renamed wells in the WELLS
DISPLAYED column.

3. Selecting the CLEAR WELL NAMES
allows the user to clear the renamed wells
in both the WELLS DISPLAYED column
and the WELLS TO USE column. The
names will revert back to the software
default well names. After the WELLS TO
USE column meets the desired criteria,
select NEXT.
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4.4 SELECTING THE REGION OF
INTEREST

The region of interest (ROI) is the selected
area where the threshold is evaluated. The
threshold is defined as the pixel contrast
coloration located between the upper and
lower limits of the desired threshold.

U>
w

(

1. The ROI rectangle may be relocated and
resized to locate the best fit for the ROI
(Fig. 23). For BATs, the ROI is generally
located from the end of one Tissue Train®
nylon anchor to beginning of the opposite
nylon anchor in respect to height and a
width slightly wider than the widest
measurement of cross section of the BAT.

(8
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Figure 23. Selecting the Region of Interest

Figure 21. Well positions in the scanned (ROI).
images for the 6-well and 24-well plates.

J ‘ J — 2. The user may advance the process of

selecting the ROI for each of the

= individual wells (24 wells for a 6-well
plate experiment and 96 wells for a 24-
well plate experiment) by selecting USE
CURRENT ROI FOR ALL.

. The user may choose to select the ROI for
each individual well by scrolling to the
WELL NAME, adjusting the ROI
rectangle to the desired area, and then

oo Q..\
] 000|660

i 5 selecting NEXT WELL until the process is

NSO | SRS | e | complete. NOTE: the area defined in

Figure 22. Selecting the individual wells to pixels is shown to the right of the selected
analyze.
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WELL NAME. Choose NEXT to begin the
threshold range evaluation.

4.5 CHOOSING THE THRESHOLD
RANGE

The threshold range is a determining factor in
the effectiveness of the software to complete
a successful image series area measurement
evaluation (Fig. 24).

| | | | | | | |
s — - —
[“om
Pxs Area
B6 5193 127 .5
B3
BS
B2
B4
B1
A8
A3
A5
z L
A4
A1
D6
D3
D5
D2
L] \-*._- o
D1 =
=3
c3
c5 2
| stop Update o MM
| qut || Backtostare || bout |

Figure 24. Adjusting the threshold in the ROL.

1. The AREA UNITS should be chosen first.
The units available for selection in the
drop down window are pixels, um?’, mm?,
and cm’. The units chosen will be used
for the remainder of the analysis.

2. The large window below the area units
lists the WELL NAME, PXS (pixels), and
the AREA. The WELL NAMES and the
order should resemble the well names
and order defined during the SELECT
WELLS screen. NOTE: The first row is
already filled in at the initial state as a
consequence of the LOWER VALUE and
UPPER VALUE of the threshold range
shown at the bottom of the screen.

3. Next, the user should adjust the LOWER
and UPPER VALUES of the threshold so
the desired area to be measured is
completely pixilated with white pixels in
the image shown on the right side of the
CHANGE THRESHOLD screen (Fig.

10

25). Choosing a LOWER VALUE of zero
will fill the ROI with 100% white
pixilation, meaning 100% of the area
inside the ROI is selected in the area
measurement evaluation. Choosing an
UPPER VALUE of 140 will fill the ROI
with 0% white pixilation, meaning 0% of
the area inside the ROI is selected in the
area measurement evaluation. The
LOWER and UPPER VALUES should be
adjusted accordingly to obtain the desired
result. The user may utilize the ZOOM
IN, ZOOM OUT, and ZOOM TO FIT
buttons below the window to gain an
improved view of the pixilation inside the
ROL.

] ] ] [ ] ] ] I
Area Units.
e — —
: o 1
Al
g: ‘r S
=3 I
e——+—&

[ | eshtarange [ o e Ca— —sor]
R [
Figure 25. Evaluating the anchor image
threshold.

4. The user may choose USE CURRENT
THRESHOLD FOR ALL to employ the
LOWER VALUE and UPPER VALUE
selected for the current image for all 24
wells if 6-well plates are used and all 96
wells if 24-well plates are used (Fig. 26).
This selection will cause the software to
evaluate each well in the anchor image
with the current threshold. The user may
choose not to use the current threshold for
all the wells by selecting STOP UPDATE
during area evaluation of the anchor
image. When the threshold is acceptable,
select NEXT to continue.
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WellName Pxs | Area
|5193  [127.569
5493 [134938
5580 [137.076
5697 | 139.950
5726 | 140662
5770 141743
4960 [ 121845
5453 |133.956
5242 128772
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] 5049 | 124031 l
A 4506 | 120518
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D4
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5230 | 128478

5153 | 126,586
5426 | 133292

5504 | 137419
5689 | 139.753

5594 | 137.419 E
5633 | 138.378
4916 | 120764
539 | 131892

5244 128822 il

[Femmeren [z [ormon|
| Threshold Range E}o’%m ?%ﬂ“ D2 [ w689

[ aun [kiasin || <ccma || vowrs | | me |
Figure 26. Processed well images of the

anchor file only.

5. XYFLEX"™ PROCESSING

When pre-processing is complete, it is time

to process the image series.

1. The user may double-click on the well
name in the left column of the window to
view the image of the chosen well with
the previously selected threshold
pixilated. Select START PROCESSING to
begin processing the image series (Fig.
27). At any point during the processing,
the user may stop the analysis by
selecting STOP PROCESSING. The
upper cell in the 00:00 column will
highlight red when processing is
complete. After processing is complete
(Fig. 27), the user has several options for
post-processing (see Section 7).

2. The user may scroll up and down using
the keyboard to highlight the series of
images for a specific well. Selecting
STEP ~ FORWARD and STEP
BACKWARD moves the cell selection left
or right across the highlighted row. The
red highlighted cell represents the image
shown in the right window of the
PROCESSING screen.

NOTE: The speed of the CPU’s processor
coupled with the resolution of the scanned image
determines the speed the user may scroll through

the images. Using the mouse to select cells is
more__time _efficient then scrolling with the
keyboard arrows.

3. When the processed data represents the
desired results, the user may choose to
EXPORTTO EXCEL (.csv), EXPORT TO
TEXT (.txt), or click NEXT to move the
data into subgroups. The EXPORT TO
EXCEL action creates a Comma
Separated Values file (.csv). Once this
(.csv) file is saved to a designation, the
file may be resaved or reopened and
saved as a Microsoft Excel file or opened
in other data analysis software programs.

| | | | | | |
[ soptoers| s s
== [
[ Somme || oo ren | wounwer |

0006 00:08 |00:10 |00:12 &
B6 114377 91040 |89.076 |90.794

B3 164392 |95.855 |88.829 |122.754

B5 161395 |98.311 | 96.567 |86.274 b
B2 152232 | 107.179 | 133.464 | 115.335

B4 142726 | 109.095 | 108.923 |99.515

B1 127.765 | 110643 | 133.808 | 128.600

% 108383 |91040 (85832 |729%
A 114107 |96.855 |85.537 |89.664
5 113763 98311 93477 |81.440
a2 119,659 | 107.179 |97.869 |79.475
A 129.804 | 109.095 | 105263 |94.553
Al 121526 |OIHEHY 103.175 |90.057
D6 6837 88116 |67.625 |83.449
03 122778 | 115.139 | 192643 | 101873
D5 114033 | 105509 | 106.442 | 99.490
D2 110,103 | 102579 | 124940 |89.394
D4 9542 (88485 92219 85537

D1 114.524  109.636 | 114.991  66.622 ot ‘ i ‘ " ‘
C6 102.463  90.008 | 89.148 79.715 ¥
« _ ey F

Figure 27. Processing the image series.
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6. XYFLEX"™ POST-PROCESSING

6.1 MODIFYING INDIVIDUAL WELL

IMAGES

Individual images in the processed results
may require more consideration if the
pixilation does not possess the desired effect.
For instance, there may be pixels pixilated
white that are outside of the object being
analyzed, but inside of the ROI. In this case,
highlight the cell respective to the well image
and select MODIFY WELL (Fig. 27).

1. A combination of adjusting the threshold
range for a selected well image and
utilizing the editing tools allows the
freedom of pixilation creation or deletion
(Fig. 28). The threshold range for the
selected well image may be adjusted
using the LOWER VALUE and UPPER
VALUE. The user may also ZOOM IN to
sections of the image to ensure a higher
quality pixel selection in a particular
section of the chosen image. The AREA
(PIXELS) and AREA (UNITS) are shown
below the image window. The AREA
(UNITS) are the units chosen by the user
during the CHANGE THRESHOLD
screen, either pixels, um?, mm?, or cm?.

2. When the threshold in the image is
satisfactory to the user, select ACCEPT
(Fig. 29). This action will navigate the
user back to the PROCESSING screen
with the updated information from the
MODIFY WELL screen in the selected
cell. Repeat this process until all the well
images are acceptable and then select
NEXT on the processing screen.

12

Figure 28. The processed well image prior to
manual editing.

| | | | |

e
o
..\ 7R
\ |t |t |
T e T
I T \ [ |

Figure 29. Adjust the threshold and use the
editing tools to modify a specific well image.

6.2 CATEGORIZE THE WELLS
SUBGROUPS

INTO

The MARK SUBGROUPS screen allows the
user to categorize the wells into particular
subgroups with group names, if desired (Fig.
30). This step is completely optional.
Breaking the wells down into subgroups may
simplify data extrapolation when analyzing
the processed data.
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on two separate tabs on the CALCULATE

SUBGROUPS screen.

1. The values shown in the table on the left
tab (Fig. 31) are the calculated areas for
each time point of each well for the
groups of processed images from the
MARK SUBGROUPS screen.

2. The values shown in the table on the right
tab (Fig. 32) are the calculated subgroup
average areas per time step for each

| |
Do
00:00 01:00 02:00 03:00 04:C 4| 00:00 01:00 02:00 03:00 04:(a
TestB6 27.796 | 24.971 20.635 15.832 122 TestGroupA |-
TestB3 106.418 |42.873 |24.989 (20518 |10.2 TestAs | 26.420 20.696 | 18.780 [9.433 | 0.0C
TestB5 24.019 24694 21636 19.087 183 D TestA3 16.158 15.016 |6.571 |0.000 | 0.0C
TestB2 44.857 31739 |23.835 21.231 196 TestA5 | 14.094 13.572 [11.902 |9.237 |2.2C
TestB4 0497 1.400 4.446 4.459 6.2¢ |: TestA2 | 19.014 19.259 |17.472 9605 5.7¢
TestB1 11325 | 6.786 10.784 2757 274 TestAd | 13.106 6.731 |5675 |4.846 4.6C
TestA6 26.420 | 20.696 18.780 9.433 0.0C TestAl | 12.424 14.537 |13.161 | 11.073 10.€
TestA3 16.158 15.016 | 6.571 0.000 0.0¢ TestGroup B |-
TestA5 14.094 13572 11.902 9.237 2.2C TestB6 27.796 24.971 |20.635 | 15.832 12.%2
TestA2 19.014 19.259 17472 |9.605 5.7¢ TestB3 | 106.418 42.873 [24.989 [20518 10.2
TestAd 13.106 6.731 5675 4.846 4.6C TestB5 | 24.019 24.694 |21.636 |19.087 18.%
TestAl 12.424 14537 | 13.161 11.073 10.€ Test B2 | 44.857 31.739 |23.835 | 21.231 19.€
€ TestB4 0.497 1400 |4.446 4459 6.2¢
TestB1 | 11.325 6.786 |10.784 |2757 274
Test Group C | -
TestC6 1.327 2880 |1.720 |3.230 284
TestC3 1222 1738 |2070 [3.359 3.04
.0 Test C5 | 0.000 0.000 |0.583 |0.000 0.0C
TestC6 1.327 2.880 1720 3.230 2.84 TestC2 0.178 0.577 |10.416 |9.617 8.8€
TestC3 | 1.222 1738 2070 3.359 3.04 TestC4 0.000 1.990 |18.885 | 17.122 15.€
TestC5 0.000 0.000 0.583 0.000 0.0C TestC1 0.000 0.743 | 13.536 |10.944 10.3
TestC2 0.178 0.577 10416 9617 8.8€ TestGroup D |- =
TestC4 0.000 1.990 18.885 17122 158 TestD6 15.353 24.234 |30.099 | 24.983 21.4
TestC1 0.000 0743 13.536 10.944 103 TestD3 37.075 23595 |21.661 |32.224 19.j
x| Test D5 | 18.105 25.603 | 27.059 | 24.062 21.‘ﬂ
| —] Ll | —— E
o oo | o | | ||

1.

Figure 30. Create subgroups with the wells.

Type the subgroup name in the GROUP
NAME window at the top center of the
screen.

Highlight the wells in the left window to
be included in the defined subgroup.
Group selection in the left window may
be done by using the Control and Shift
buttons on the keyboard accompanied by
the mouse. All the highlighted wells will
move to the right window by selecting
INSERT. This action will insert the
GROUP NAME in the first available cell
above the selected wells in the right
window.

To form a second subgroup, repeat Step
1. Do not insert blank rows into the table
in the right window. Please note that a
particular well may be placed into more
than one subgroup. To remove a well or
group of wells from a subgroup, highlight
the well or wells in the right window and
press DELETE. This will not delete the
well altogether, but simply remove it
from the subgroup. To clear the entire
right window of all data and subgroups
press CLEAR ALL.

6.3 CALCULATE SUBGROUPS

The developed subgroups from the MARK
SUBGROUPS screen are displayed in tables

subgroup.

3. The user may choose to EXPORT TO
EXCEL (.csv) or EXCEL TO TEXT (.txt).
The EXPORT TO EXCEL action creates
a Comma Separated Values file (.csv).
Once this (.csv) file is saved to a
designation, the file may be resaved or
reopened and saved as a Microsoft Excel
file or opened in other data analysis
software programs.

| | | | | | |

| [ TSP | RS |

00:00 01:00 02:00 03:00 |04:00 05:00 1 06:00 .
TestGroupA |-
TestA6 | 26.420 2069 18780 9433 0.000 0,000 0,000
TestA3 | 16.158 15016 6571 0,000 0,000 0,000 0,000
TestAS | 14.094 13572 11902 9.237 2.205 1056 0786
TestA2 | 19014 19.259 7472 3,605 5785 3752 2223
TestAd | 13.106 6731 5675 4845 4600 3943 3765
TestAl 12424 14537 13161 1073 [ 10643 823 |7.787
TestGroup B | -
TestB6 | 27796 24971 20635 15832 12203 6964 [3820
TestB3 | 106418 42873 24.989 20518 10268 3.108 0502
TestB5 24019 24694 2163 19.087 18381 16913 16.035
TestB2 | 44.857 31739 2383 21231 19.831 18.056 17453
TestB4 | 0.497 1.400 4448 4459 6.289 9593 9390
TestB1 | 11325 6786 10784 2757 2745 1296 2,064
estGroupC |-
TestC6 | 1.327 2880 1720 3230 2843 3.126 3.046
TestC3 1222 1738 2070 3359 3.046 3685 363
TestC5 | 0.000 0.000 0583 0.000 0.000 0,000 0.000
TestC2 |0.178 0577 10416 9617 8.862 9.881 10330
TestCd | 0.000 1990 18885 7422 15814 16.385 15.280
TestC1 |0.000 0743 13536 10944 10379 14431 10.926 |
TestGroupD |- |
TestDs |15.353 24234 30.099 24983 21826 21317 20.101 |
TestD3 |37.075 23595 21661 32224 19.425 19.947 19315 =
] ]

[“au [ekwsn || ccconr | Nesoos | =

Figure 31. Creating subgroups with the wells.

| | | | | |

| |
: e | st

SubGroup 00:00 [01:00 02:00 03:00 04:00 |05:00 06:00 |
TestGroupA | 16.869 14.969 12.260 7.366 3872 2832 2427
TestGroup B | 36819 22077 7721 13.981 11620 9322 8477
TestGroup C | 0.454 1321 7.868 7379 6824 7868 7203
TestGroup D |23.035 24994 38570 i 30.008 40815 28377

|

|

Figure 32. Display of the subgroup averages.
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APPENDIX
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Figure 33. Physical orientation of the wells in Flexcell’s 24-well plates on the scanner bed (A) and
their corresponding locations in the scanned image (B).

\J

Figure 34. Physical orientation of the wells in Flexcell's 6-well plates on the scanner bed (A) and
their corresponding locations in the scanned image (B).
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Table 2. Relationship between image file size and image parameter setting.
Resolution setting (dpi) Quality setting (%)

Image file type
BMP

JPG

BMP

JPG

BMP

JPG

600

600

300

300

150

150

N/A
100
75
50
25
N/A
100
75
50
25
N/A
100
75
50
25

15

Image size (MB)
102
19.2
2.96
1.96
1.29
25.6
5.53
0.93
0.62
0.39
6.4
1.44
0.28
0.19
0.13



