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About This Manual

This manual describes the features and operation of MFI View System Software (MVSS) version 5.1. MVSS 5.1 is
used to operate MFI 5000 and MFI 5000 with Bot1 particle analysis instruments and enables the United States
Food and Drug Administration’s Rule 21 CFR Part 11 regulation. For DPA systems, please refer to the MVSS
version 3.3 User Guide as MVSS 5.1 is not compatible with these systems.

In this manual, MVSS commands and menu selections are identified using bold gray font.

Attention Phrases
NOTE Points out useful information.
IMPORTANT Indicates information necessary for proper operation.

CAUTION Cautions about potentially hazardous situations that could result in injury to you or damage
to the instrument.

IWARNING! Warns you that serious physical injury can result if the listed precautions aren’t followed.

Intended Use

For research use only. Not for use in diagnostic procedures.

Name and Address of Manufacturer
Corporate Office

ProteinSimple

3001 Orchard Parkway

San Jose, CA 95134

Toll-free in the US and Canada: (888) 607-9692
Tel: (408) 510-5500

Fax: (408) 510-5599

email: support@proteinsimple.com
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System Requirements

System Requirements

The following is a list of minimum computer specifications required for the operation of MVSS versions 3.1 and

higher.

Component

MFI Computer Controller, MVSS Version 5.1

CPU

Intel® Core i3, Dual Core

RAM

4 GB DDR3

Hard Drive (0S)

500 GB, 7200 RPM

Hard Drive (For Repository)

17TB, 7200 RPM, SATA3, 64 MB cache

Video Card

Provided through Core i3, Auto VRAM

Removable Storage Device

Slim DVD Burner

Firewire Port One (1) IEEE 1394a, 6-pin powered, Firewire A

USB Ports Several USB2, and two (2) USB3 ports

Monitor 17 inch, 1280 x 1024 resolution, SXGA, 5:4 ratio
Mouse/Keyboard Mouse USB, Optical / Keyboard USB

Operating System Windows® 7 Professional (English, 32 bit) (version 5.1.2 patch

tested on Windows 10 only)

Table 2-1: Minimum computer specifications.

MFI Computer Controller

All MFI instruments are designed to operate with an instrument PC controller that both operates the MFI 5000
instrument and obtains initial data. We can only guarantee instrument performance with the instrument PC
controller that we provide as it is validated extensively with MFI instruments to ensure that it is compatible with
data processing and the imaging camera. PC systems ordered from ProteinSimple are verified and
preconfigured before shipping.

Other PC Models

ProteinSimple has experienced some communication problems between the PC and the MFI instrument when
using computers other than the approved ProteinSimple PC that is provided with the MFI system. The
ProteinSimple PC acts as the instrument controller in addition to providing data analysis, and only the
ProteinSimple PC is validated to work with MFI systems. If you intend to use a non-approved PC, please contact
ProteinSimple Support at support@proteinsimple.com well before the planned installation of your system to
ensure compatibility with your PC. Use of a PC not supplied by ProteinSimple may result in additional
installation charges. Any computer supplied from another vendor will need to be configured on-site.

MVSS User Guide
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Software Installation

Launching the Installer
This section describes how to install MVSS 5.1 on an existing MFI 5000 system with MVSS v3.1 or higher.

NOTES:
MVSS 5.1 is only compatible with MFI 5000 instruments, and not with DPA 4000 Series instruments.

Instruments with MVSS v3.0 or earlier cannot use this procedure. Your MFI 5000 system must be using MVSS v3.1
or higher to upgrade to MVSS 5.1. Please see “Upgrading MVSS to Version 3.1 and Higher” on page | I,

or contact ProteinSimple Technical Support for more information on how to upgrade your version of MVSS to v3.1
first.

Install CD

To install MVSS 5.1 on an MFI 5000 system with MVSS 3.1 or higher, insert the CD into the CD drive. Follow the
installation wizard instructions:

1 Copy the installer to a local folder on the control computer (for example, C:\ProteinSimple).
2 Double-click the installer file MVSSSetup.5.1.2.exe to launch the setup.

3 Click Yes in the User Account Control dialog (if applicable).

User Account Control X

Do you want to allow this app to make
changes to your device?

q'f MFI View System Software

Verified publisher: Proteinsimple
File origin: Downloaded from the Internet

Show mare details

Yes MNo

Figure 2-1: User Account Control dialog box.
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Software Installation

4  Click Next in the Welcome window

&4 ProteinSimple MVSS 5.1.2.1 Setup — x

Welcome to ProteinSimple MVSS
5.1.2.1 Setup

Setup will guide you through the installation of ProteinSimple
MV55 5.1.2.1,

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click MNext to continue,

Figure 2-2: Installer Welcome window.

5 Select I accept the terms of the License Agreement, then click Next.

&4 Proteinsimple MVS5 5.1.2.1 Setup — bt
License Agreement
Please review the license terms before instaling ProteinSimple MVSS 5.1,2. 1, {‘JJ

Press Page Down to see the rest of the agreement.

End-User License Agreement (EULA) -
IMPORTAMT - PLEASE READ CAREFULLY

This ProteinSimple End-User License Agreement (EULA) is a legal agreement

between the purchaser (gither an individual or a single entity) and

ProteinSimple for the ProteinSimple MFI View System Software (MVSS) product

which may indude associated software components, media, printed materials,

and "nnline® ar electronic dorumentation. The nurchaser anrees tn he haund 7

If you accept the terms of the agreement, select the first option below. You must accept the
agreement to install ProteinSimple MVSS 5. 1.2, 1. Click Next to continue,

(@)1 accept the terms of the License Agreement
(7)1 do not accept the terms of the License Agreement

< Back Cancel

Figure 2-3: License Agreement window.
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6  Click Next in the Choose Install Location window.

&4 ProteinSimple MVS5 5.1.2.1 Setup — X
Choose Install Location
Choose the folder in which to install ProteinSimple MVSS 5.1.2.1. {j

Setup will install ProteinSimple MYSS 5.1,2. 1 in the following folder, To install in a different
folder, dick Browse and select another folder, Click Mext to continue,

Destination Folder

roteinSim| Browse...

Space reguired: 227,.9MB
Space available: 11.4GB

Figure 2-4: Choose the Install Location window.

7  Click Next in the Choose Components window (selections will be grayed out for an upgrade).

Check the components you want to install and uncheck the companents you don't want to
install, Click Next to continue.

Select components toinstall: | [TI¥SESTN] BE=TieiT
MFI5200

Space required: 227.9MB

&4 ProteinSimple MVSS 5.1.2.1 Setup - *
Choose Components
Choose which features of ProteinSimple MYSS 5.1.2.1 you want to install, {j

Figure 2-5: Choose Components window.

MVSS User Guide
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8  Click Install in the Choose Start Menu Folder window (selections will be grayed out for an upgrade).

& ProteinSimple MVSS 5.1.2.1 Setup —

Choose Start Menu Folder

*

Choose a Start Menu folder for the ProteinSimple MYSS 5.1.2.1 shortcuts, @

Select the Start Menu folder in which you would like to create the program's shortouts. You
can also enter a name to create a new folder.

Accessibility
Accessories
Administrative Tools
Chrome Apps
Egnyte Connect
Egnyte WebEdit
Empower

Foxit PDF Reader
Git

115

7-Zip A

JetBrains W

ProteinSimple

< Badk Install Cancel

Figure 2-6: Choose Start Menu Folder window.

page 8

9 The installer will extract the necessary files for the installation or upgrade. Users will be prompted to copy
the existing Repository. If you have not already done this, click OK and proceed to Step 10. If you have
already performed the necessary backup of the Repository, click Backup Already Performed, Continue...
and proceed to Step 11.

Repository Copy

It is required that a backup of the repository file be made before continuing the installation.
{Mote -thisis a 1 Tb file and may take several hours to copy )

Backup Already Performed, Continue... | Cancel I

Figure 2-7: Repository Copy dialog box.

10 If you clicked OK in Step 9, the following dialog box will display confirming that the Repository is available
for copying. Manually backup the files shown in the corresponding Windows® Explorer window to a safe

location.

MVSS User Guide



Software Installation page 9

Repository Copy

The repogitary file is now available for copying
Pleage COPY [do NOT cut/delate] the repositary file ta the location of your choozsing,
When the copy operation iz complete, pleaze click OK. Mote that this map take sewveral hours.

QQ ‘ . b Computer » Local Disk (C) » ~~PS-o »
Organize * Include in library + Share with + New folder
e Favorites Marme : Date rnodified Type
Bl Desktop . _SystemFolder 772072014 8:41 Ak File falder
& Downloads . Projects FA20/2014 %00 Akd File folder

=1 Recent Places

Figure 2-8: Repository file backup.

11 The following dialog box will display confirming the continuation of the upgrade. Click Yes.

CreateRepository

# | Volume [ Hard disk

1 Windows (C:) . o CA
I-. Repository size is less than 250 GB.

Would you like to continue?

Yes Mo |
I

[ o

Figure 2-9: Installer continuation after copying the Repository.

12 Allow the MVSS 5.1 Installer to proceed. Several windows will display indicating progress for various steps
of the installation.

MVSS User Guide
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&4 ProteinSimple MV35 5.1.2.1 Setup

Installing

Flease wait while ProteinSimple MYSS 5,12, 1is being installed.

Extract: COM21223 Setup.exe

CQutput folder: C:\ProteinsimpleMyssanalysistxml\parsers
Extract: __init__.pyc

Extract: expat.pyc

CQutput folder: C:\ProteinsimpleWMyss analysistwmirpe
Extract: __init__.pyc

Extract: client.pyc

Cutput folder: C:\ProteinSimpleMySs\analysis

Rename: Repository-=repository

CQutput folder: C:\ProteinSimpleMyssidrivers

Extract: COM21223_Setup.exe

ProteinSimple

Figure 2-10: Installer progress.

< Back Next =

Cancel

page 10

13 When prompted, unplug the Firewire cable for the camera from the MFI instrument and then click OK.

Figure 2-11: Firewire disconnect message.

& Proteinsimple MVSS 5.1.2.1 Se...

Disconnect IEEE1354 Firewire cable

ot

14 When prompted, reconnect the Firewire cable and then click OK.

&4 ProteinSimple MV55 5.1.2.1 Setup

Reconnect the [EEE 1334 Firewire cable to the instrument module and
refer to Operational Manual for instruction.

Figure 2-12: Firewire reconnect message.

15 Click Finish to complete the installation.

MVSS User Guide
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&4 ProteinSimple MVS5 5.1.2.1 Setup —

Completing ProteinSimple MVSS
5.1.2.1 Setup

ProteinSimple MVSS 5.1.2.1 has been installed on your
computer.,

Click Finish to dose Setup.

Figure 2-13: Installer completion window.

NOTE: If you are upgrading to a new version of the software, you may see an “Install error msvcr7 1.dll” error that
indicates an error opening a file. This error occurs if background processes are using this common file. If this error
occurs, close all files and programs and use the Microsoft Windows Task Manager to search for any remaining
MVSS. exe files from the earlier installation. Remove them and then repeat the installation process.

Upgrading MVSS to Version 3.1 and Higher

NOTE: MVSS 5.1 is compatible with MFI 5000 systems using MVSS v3.1 or higher only, and not DPA 4000 systems.
For MFI 5000 systems using MVSS v3.0 or earlier, you must first upgrade to MVSS v3.1 or higher before upgrading to
MVSS 5.1. Please contact ProteinSimple Technical Support for more information and review the following upgrade

process.

Starting in MVSS version 3.1, the format of the data was modified to create a more stable structure. There are
two methods to migrate from 3.0.1 to 3.1.0 and higher. If all your data has been exported and backed up, then
the simplest way to upgrade is to reformat the drive and do a clean software installation.

MVSS User Guide
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IMPORTANT
If you have not backed up your data, reformatting the drive will delete all data from the repository and you
will not be able to recover this data from the repository once it is deleted.

The other upgrade method requires a backup of data before a complex upgrade. For an MFI system currently
running MVSS version 3.0 or earlier, the upgrade process to MVSS version 3.1 is complex and lengthy, so the
process of backing up and converting is a controlled release since it may not be needed or desired by all users.
In some cases, a new MFI computer and a service support charge will be required for the upgrade.

NOTE: ProteinSimple strongly recommends that users who intend to upgrade review all instructions on the 3./
upgrade process with ProteinSimple Technical Support first. Due to the complexity, this upgrade process may not be
needed or desired by users.

System upgrades from version 3.0 to version 3.1 require a full backup of all data projects and audit logs to an
external drive, which can require up to 48 hours. A complaint and a non-compliant backup are recommended
for all projects. Data backup is followed by conversion of project files to a new format, and then recreation of
method files and user settings. For MFI 5000 systems with Bot1, the prior Bot1 methods may no longer be valid,
but the new format provides the ability to wash the flow cell after an analysis cycle. If the backup process fails,
then the user can reformat the drive and do a clean installation.

Overview of the MVSS v3.1 Upgrade (For systems using MVSS v3.0 or earlier)

1 First confirm that the repository contains all the project files you wish to have converted into a new
repository format.

NOTE: Corrupted project files will prevent conversion of the repository.

2 You may backup to a network location or a 2 TB external USB drive. If you use an external drive, attach the
drive and then back up all your data to this drive (this requires up to 48 hours).

3 Export your projects in complaint mode. This step will create a file for each sample run that can be converted-
ed and reloaded into MVSS versions 3.1 and above. We also recommend making a full backup of the data in
non-compliant mode to save an archived copy that can be viewed with MVAS. This also provides
individual JPEG image files that can be reviewed. A final export and deletion of the compliant data can be
sent to a secondary location to ensure the data is backed up and all data has been saved.

MVSS User Guide
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When all needed data has been properly archived and deleted from the repository, you can uninstall the
old version of MVSS. If the data is left in the repository you will not be able to uninstall previous versions of
MVSS. You can reformat the repository drive to remove unnecessary data quickly and then uninstall MVSS.

4 Upgrade the MVSS version to 3.1. This version has the new method files.
5 Import the newly converted project files that you wish to view back into MVSS version 3.1 or higher.

6 Before running samples, you will need to calibrate your pump, create methods and user accounts (if
required for your process), optimize the illumination, and focus the flow cell. If your system has a Bot1, you
will also need to calibrate the Bot1 Autosampler.

MVSS User Guide
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Compliance

MVSS contains features that enable the United States Food and Drug Administration (FDA) Rule 21 CFR Part
11 regulation. This section provides an overview of the MVSS implementation of this regulation.

MVSS File Types

Table 3-1 contains a list of input and data file types that are used or created by MVSS. File types are as follows:
+ Compliant project exports created in MVSS are .data files

+ Non-compliant files include tables in CSV format and JPEG images

+ Particle images are .jpg files

+ The audit trail is a .data file

+ Log files are .data files

+ Methods are .mthd files

+ Reports are PDF files

+ Batches are .batch files

+ A batch protocol is a TSV file

The table indicates whether each file is regulated or non-regulated (in terms of 21 CFR Part 11), whether audit
trails are enabled for the file, and the tracking of edits, users, and data.

MVSS User Guide
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File Types Regulated File Audit Trail Tracking
Raw Image No No

Raw Summary Yes Yes
Summary (Converted) No Yes (copy only)
Selective Raw Image Yes Yes

Raw Image Summary Yes Yes

Image Summary (Converted) No Yes (copy only)
Reports Yes Yes
Reports (Converted) No Yes (copy only)
Methods Yes Yes
Methods (Converted) No Yes (copy only)
Audit Trails Yes Yes (copy & archive)
Audit Trails (Converted) No Yes (copy only)
User Accounts Yes Yes
System Files No No

Table 3-1: Regulated data types.

NOTE: Converted files refer to human-readable formats. Converted files will be exported to an unprotected area
where they may be manipulated. These files are copies of the original files which are stored in binary format. Only
the original binary files are regulated data.

Audit trails will be performed on all regulated files. The copying and exporting of files will also be recorded in
the audit trails. Files that cannot be modified after creation (i.e. reports) will have their creation, copying, and
exporting logged in the audit trails. MVSS does not allow deletion or modification of a method.

For every sample analysis, MVSS produces binary files, in a proprietary format, containing the analysis
information and results. These files are stored in the secure repository and are only accessible by MVSS
software.

The Export command is used to move data files from the repository to longer-term storage. Log and Audit Files
always export in binary format and therefore can only be viewed through the MVSS View menu, however,
Projects can be exported either in binary/CFR Compliant or Standard format. In MVSS 4.0 and higher, the user
can export multiple projects at a time in compliant mode. To enable archiving and reduce the repository, the

MVSS User Guide
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user can export multiple projects and delete them from the repository. Multiple projects can be exported by
holding down control or shift when selecting the files in the Export Project dialog box:

Export Project(s) From Repository o8] =
Project Location:

Ea Repostory Name Type Date Modfied Size  *
8 égl 352;;} gi;:iggg [E2120140623163556000 Filz Folder ~ 2014/06/23 16:35 NA £
- 20140623164310000 (C120140623164234000 File Folder  2014/06/23 16:42 NA
& [£3 20140624125840000 [£120140623164910000 File Folder ~ 20714/06/23 16:45 NA
#-(22 20140624130517000 (E2120140624125840000 File Folder ~ 2014/06/24 12:58 NA

(] 20140624131154000 [£2120140624130517000 File Folder  2014/06/24 13:05 NA
(23 JD Runs (£220140624131154000 File Folder  2074/06/24 1311 NA
3 MK €4 Bot1 MFl pump cal-Run001 Project 2014/02/06 16:09 16.67ME
+(C] Project Name Location &4 BSA-Run001 Project 201470207 11:11 323.560 =~
« m 3
Project Comments No Comments
Method Used
#of Runs
Set-Point
Total Size
@ Export the Project in native binary format (21 CFR part 11 Compliart)
() Export the Project in standard format {CSV/AJPG/PDF files. Non Compliant)
[] Delete files from the Repository after export.
[ Ewpor Entire Repositoy | [ Bpot [ Close |

Figure 3-1: Export project menu.

The Import command is used to bring in data files that are enabled under 21 CFR Part 11. See “Import” on page
25 for more information.

Image Files

Image frame files stored by MVSS are in a JPG compressed format. Image frame size is approximately 140 Kb

each.

Access Control

The user access functions and permissions are configurable by the administrator. Changes to access control
levels are logged in the audit trail.

Setting up Multiple Windows Users

If all users will have equal access to MVSS, then the system administrator needs to grant Full Control

permission for Everyone for E:\~~PS~~\_SystemFolder.

MVSS User Guide
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+ Repository root ~~PS~~ is usually under E:\, depending on the drive selected for the repository during MVSS
installation.

+ ~~PS~~and __ SystemFolder, and all of its contents, must be accessible by the logged-in Windows user to
run MVSS.

+ Make sure to select Replace all child object permissions with inheritable permissions from this object
when setting the permission for __SystemFolder.

+ __ SystemFolder contains logins, hardware configuration, settings, batches, methods, and the audit trail.

+ Exported data will contain the model number and serial number.

If the system administrator wants to create separate levels of access between Windows users who are
using MVSS:

+ The system administrator can set permissions on project folders or other folders inside the repository.

+ MVSS allows all users to import/export, and delete Batch Protocols and Methods.

Method Development

MVSS uses methods to operate the instrument. A method is created by an authorized user and defines the
parameters, sequence of operation, and desired report formats to perform a sample analysis. The parameters
that are configured through methods are:

+ Hardware

+ Run Configuration

+ Image Frame Capture
+ Morphological Filters

+ Report Preferences

A software wizard is provided to guide users through the Create Method process. Methods are regulated data
and cannot be revised once they are created. In MVSS v4.0 you can delete method files as well as Bot1 batch
protocols.

MVSS User Guide
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File Protection in MVSS

In MVSS version 3.1 and higher, the format of the data repository was changed to improve the stability of data
storage. Data storage is still enabled under the features of 21 CFR Part 11. The way that MVSS analyzes data, and
generates reports has not changed in any way.

+ The new repository format allows the database to be viewed, but the files contained within it cannot be used
or viewed outside of MVSS software. The only way to export the data is from within MVSS using the export
function, and this action triggers an audit trail.

+ The repository is created when the system is initially installed.

+ Software updates keep the repository intact, however, this format of the repository in v3.1 is not backward
compatible with v3.0 or earlier, unless the project files are converted. Please see “Upgrading MVSS to Version
3.1 and Higher” on page 11 for upgrade instructions.

+ To improve archiving and reduce file storage on the repository, multiple projects can be exported followed
by project deletion, if this feature is enabled. MVSS-compliant files can only be viewed when they are in the
data repository.

In addition to the repository, other methods are employed to protect MVSS files:

+ CRC tags are calculated and verified on each file to detect modifications/corruption.

File Types and Naming

MVSS stores the results of an analysis in project files in the repository. Files on the repository can only be viewed
from MVSS. Exported files in the proprietary binary format are named using the convention SampleName_ID.
data, where SampleName is the name given when starting a sample analysis, and ID is defined in the notes
below. The default naming convention and directory structure are shown in Figure 3-2 for projects exported in
standard (human-readable) format. The following restrictions apply to file naming:

+ Do not add unusual characters or symbols when naming files or it may prevent their analysis.
+ Do not include commas in the project name.
+ Set the system to English for regional settings.

+ File names that are extremely lengthy (20 characters or more) may be difficult to import into MVSS or MVAS.

MVSS User Guide
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@ SampleName_ID
AN
— E SummaryFile<Run#> (CSV)

— ImageFolder<Run#> (Images, JPG)

> ParticleData (Reports, PDF)

Figure 3-2: MVSS file organization.

Notes:

1

ID is a system-generated field based on the instrument type, serial number, and date/time the project was
last modified in MVSS.

<Runtt> refers to the Consecutive Run option in Method. If Consecutive Runs = 1 (the default), the <Run#>
field is omitted from the name.

3 Native file formats are proprietary.

Audit Trail

The following specifications apply to the audit trail:

1 Unique ID codes identify all files (based on system, date, time, and number).

2 Unique system ID numbers are tracked.

3 Audit trail can be copied and archived.

4 All entries include the date, time, user ID, user full name, type of entry, old value, and new value.
5 A copy of the audit trail is provided with archived projects.

6 Periodic archival of the audit trail is performed.

7 Permission control is enabled to review, filter, copy, and export the audit trail.
8 The audit trail records actions completed on the audit trail.

9 Creation, deletion, or modification of a method is not allowed.

MVSS User Guide
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10 The Audit Trail is read-only to all users.
11 The Audit Trail cannot be disabled.

The actions that will be tracked in the audit trail are outlined below.

File Type or Function Action

Raw files Creation, Archival
Converted files Copy (creation of converted file & export)
-summary, selective image, report, audit trail, etc
Report generation Creation
Audit trail Archival, Copy (creation of converted file & export)
Methods Creation
User accounts Creation, Deletion, Modification, Login, Logout, Lockouts, Resets,

Password Changes

Table 3-2: Audit trail files and functions.

Copying Regulated Data

Copies of regulated data can be made with certain restrictions and under the following conditions. Note that
copies can be made in a secure compliant binary format, or an unsecured human-readable format that can be
manipulated once exported from MVSS.

1 File format for binary data is proprietary to ProteinSimple.

2 Viewing binary files requires ProteinSimple MVSS.

3 Multiple copies of files can be made.

4 The audit trail records file copy activity.

5 Copied files in human-readable format are available in the following formats:
a. Tabular - CSV
b. Images - JPG
¢. Reports - PDF
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Multiple Reports

MVSS can generate multiple reports from the same regulated data set. The reports are in binary format and
controlled by the system unless they have been exported in human-readable form by an auditor.

1 Report Generation is defined in the Method.
2 New reports on the same data set can only be created using a “Report Only” Method.

3 Reports are controlled unless copied and exported in a human-readable form.

MVSS User Guide



page 23

Chapter 4:

MFI View System Software (MVSS)

Chapter Overview
+ Main Menu

+ File Menu

+ View Menu

+ System Configuration Menu
+ System Operation

+ System Maintenance

+ Help
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This chapter describes the menus and features of MVSS which are accessible from the top command bar of the
Main Menu.

Main Menu

e ——
Tttt e pesen et 0

m FIV MICro-FLOW IMaging

Figure 4-1: MVSS Main Menu.

File Menu

v s S

File | View Systemn Configuration System Operation  Systemn Maintenance Help

Export * Project(s)

Import * Audit Trail

Exit MVSS Log Files
Methods
Batches

Figure 4-2: File Menu.

Export Single or Multiple Projects

The Export menu option exports Projects, Audit Trail, or Log files from the Repository. Use the Export feature
to archive results and free up space on the Repository drive. In MVSS versions 3.1 and higher, single or multiple
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project files can be exported in either a proprietary binary format (DATA file) for archiving, or in a human-
readable format (CSV, PDF, and JPG files) suitable for importing into MVAS. Optionally, the projects can be
deleted from the Repository after exporting in the native binary format mode. Single or multiple projects can be
selected- ed for export, or the entire Repository can be exported using the Export Entire Repository
button.

Export Project(s) From Repository =8 | =
Project Location:
=23 Repository Name Type Date Modified Size  *
-(Z3 JD Runs : . el
.3 Project Name Location d’ Bot1 MFI pump cal-Run001 Pruj.ect 2014/02/06 16:09 ‘IE.E;M[!
<4 BSA-Run001 Project 2014/02/07 1111 323.56N
14D Runs File Folder  2014/02/18 1252 NA
Project 2014/02/18 18:39 B.14MB | =
Project 2014/02/18 18:58 31.90ME
Project 2014/02/18 19.05 32.ﬂ2M[%
&4 Project Name Project 2014/02/18 1513 155.55I‘vi
<4 Project Name Project 2014/02/18 1923 156.310M_1
W &4 Project Name Project 2014/02/18 1931 157.94N
&4 Project Name Project 2014/02/18 19:41 159.28N
&4 Project Name Project 2014/02/18 1948 159.410 - ||,
4 1 3
Project Comments <Multiple Projects Selected> -
Method Used <Multiple Projects Selected>
# of Rine M itinle Priects Selactad s 33
@ Export the Project in native binary format (21 CFR part 11 Compliart)
() Export the Project in standard format (CSV/JPG/PDF files. Non Compliart)
Delete files from the Repository after export.
[ Export Entire Repositary ] [ Export ] [ Close ]

Figure 4-3: Exporting multiple projects.

Import

The Import menu option imports previously exported Projects, Audit Trails, or Log files into the Repository.
Multiple files can be imported by holding down control or shift when selecting the files in the File Import dialog
box. Import of multiple projects is supported in MVSS version 4.0 and higher.
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Figure 4-4: Import project menu.

& Open e
Lookin: || Siicone BSA MVSS (€ W S g
T= Mame ° Date modified Type
el |_|_Project Name_20140218183026000.data 4/16/2014 3:34 PM  DATA File
RecentPlaces ' proicct Name_20140218185800000.data 4/16/2014334 PM  DATA File
. |_|_Project Mame_20140218190536000.data  4/16/2014 3:34 PM  DATA File
|| _Project Mame_20140218101348000.data~ 4/16/2014 3:34 PM  DATAFile
Desktop |_|_Project Name_20140218192319000.data~ 4/16/2014 334 PM  DATA File
= |_|_Project Name_20140218193156000.data~ 4/16/2014 334 PM  DATA File
— || _Project Mame_20140218194154000.data~ 4/16/2014 334 PM  DATAFile
Libraries | |_Project Name_20140218104804000.data 4/16/2014 3:34 PM  DATA File
A
Computer I
“
H 4 | 1l | +
Metwork
File name: "_ Project Name__20140218190536000.data’ +
Flescftype:  |Data Files (" data) <] [ concel |
J
o Cpen bg
-\-“/H.u ‘j v Libraries » Documents » - |4’ || Search Documents 2 |
Organize » New folder = [ @
457 Favorites — Documents library S ogi s felder s

Bl Deskiop

& Downloads

= Recent Places

4 4 Libraries

F_j Documents

,J? Music
[ Pictures

E Videos

4 (M Computer

£, Local Disk (C:)

Mame

m

Includes: 2 locations

. ProteinSimple
. Bottle C Rep-Run004_5200-3009_130503-143627
. Bottle C Rep-Run003_5200-3009_120503-142950
. Brightwell

|

1

File name: *mthd

Date mod‘ified

6/24/2014 12:28 H
5/9/2013 2:59 PN
5/9/2013 2:57 PN
6/5/2012 1:03 PN

~ [ DataFiles (":mthd)

1)

Com ] |

Cancel ‘

Figure 4-5: Import method menu.

Exit MVSS

Exit MVSS closes the MVSS software.
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View Menu

File:

i dlE d

Syskemn Configuration  Swskemn Operation

Swskern Maintenance

Help

Repork
Irnage
Method
Aadit Trail
Lag File

»

Figure 4-6: View Menu.

View Report

Flowy Cell Focus
Flows Cell Integrity Check
Calibration

Use View Report to view and print reports from previous analyses.

Path: \
Projectls) Step 2 - Select Run
Report Name Type Datz Created
4D Runs Gider 2014703711 10:10
CamMIK Fie Folder  2014/05/1317:21
[ Project Name Location File Folder ~ 2014/01/14 05.08
Bot1 MFI pump cal-Rund Project File  2014/02/06 16:09
2014/02/07 11:11
2014/05/1410:10
2014/05/14 10:14
BSA-RunD04 Project File  2014/05/14 10:34

BSA-RunD5

Project File

2014/05/1410:38  ~

< I

b

Project Name:  BSA-RunD01

User: First Name Last Name
Method Name: 20140207 Test Method
Start Date,/Time: 2014/02/07 11h12m14s
Stop Date/Time: 2014/02/07 11h16m21s

Image Folder(s)

ImageFold

Step 4 - Select View Report

Image(s)

Time Stampis)

Select to copy data for MVAS

Figure 4-7: View Report.

Select to view or print raw data file
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Use Copy Run Data to copy MVSS files outside the secure repository. These CSV and associated image files
can then be imported into MFI View Analysis Suite (MVAS). MVAS is a software application which complements
MVSS. MVAS is specifically designed for image-based particle analysis and investigation of filters for particle

characterization. MVAS filters can be recreated in MVSS 4.0 and higher for application to a large group of
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samples. Advanced reporting, data manipulation, and a real-time filter toolbox are some of the MVAS features.
Contact ProteinSimple for more information.

Use the View Summary Table to view and print the raw data (particle size and morphology measurements)
from the report.

View Image

Use View Image to view image frames from previous analyses.

Select Image
Step 2 - Select Run
Path: \
Project(s) Runs) Report(s)
Report Name Typs Data Created || Name Fun Name

23 Project Name Location Fle Folder ~ 2014/01/14 09:.08 Run BSA-Run002_Protocol D Sample Analysis 0.5ml vol_Run1_0001
Bot1 MFI pump cal-RunD01 Project File  2014/02/06 16.09
BSA-Run001 Project File  2014/02/07 11:11

BSA-Run005
Project Name
Project Name

Project File
Project File
Project File

2014/05/1410:10
2014/05/14 10:14
2014/05/14 10:34
2014/05/14 10:38
2014/02/18 18:3%

< [}

2014/02/1818:58 ~
] »

Project Name:  BSA-Run002
User: First Name Last Name

Method Name: Protocol D Sample Analysis 0.5ml vol

Start Date/Time: 2014/05/14 10h15m18s
Stop Date/Time: 2014/05/14 10h18m14s

[9» Copy Fun Daim

View Summary Table-

Step 4 - Select View Report

e

Image Folder(s) ra

ImageFolder

/

1

=

w e~ @

Imag%l Time Stamp(s)
0.000

: Step 3 - Select Image

Select to copy data for MVAS

Figure 4-8: View Image.

View Method

Use View Method to view and print a Method Summary. Select a Method from the list and click Open to
generate the Method Summary report. See Figure 5-3 for an example of a Method Summary.

View Audit Trail

Use View Audit Trail to view and print the Audit Trail. The Audit Trail logs all system activity with a date/time
stamp and other pertinent information.

MVSS User Guide
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o MFI View System Software - [Audit Trail]

#  PrintSetup... [ User Name [ Last Name First Name: Action Status Previous Walue |New Yalue | Descrintion

Prnk Previsn  aimsss | Admin Last Name First ame Lagin - 0 0
Prink 4mSEs  Admin Last Mame Firct Name Login o o
Close izm39s | Admin Last Name First Name Pump Prime Speed Updated 0.00 6.00

T2 T TOhaznass  Adrin Last Name First Name Pump Com Port Updated 4 3

5 20091204 | 1chesmSss | Admin Last Name First Name Create User Graup [ [ Group!

6 200912/04 | 10hd4mid4s  Admin Last Name First Name Create User Account o o Usert

7 2009012/04 | (0he4mibs  Admin Last Name First Name Close Appiication i i

Figure 4-9: View Audit Trail.

View Log File

Use View Log File to view and print the Log Files for Flow Cell Focus, Flow Cell Integrity Check, and

Calibration.

& MFI View System Software - [Flow Cell Focus Log]

Fie Help

# | User Mamne
1 First Mame L

[Date  [Tme

[ 5t Paint

[Fc serial

[FcModel  [Syster

2009f... 15h27md7s

Figure 4-10: Log File — Flow Cell Focus.

Set Point 1

[Flow cel... [Focus p... [Bead Mean| Bead Variance | pead STD

7298

10.00

0.05

0.09

1234

400pm(SP1)  DPA-4

& MFI View System Software - [Flow Cell Integrity Check Log]

J Fle Help
#  [mame [Date [Time [ Flow el [Flom cell mogel [Flow cel Fo... [status [pasemean  [Basesrp  [Fcmean [Fcsm
1 First Namne L. 2009/12/04  15hd4m2s | 1234 BP-4100-FC-400-LN  -7298 Failed 647.66 27.60 847,61 27.61

Figure 4-11: Log File — Flow Cell Integrity Check.

The Calibration log file contains the results from the Optimize Illumination procedure.

& MFI View System Software - [Calibration Log]

Figure 4-12: Log File — Calibration.
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#  |Date [ Tirne: [ Test [set peint [ Pmax [Pava [Threshold  |Uniformiey(®) | Pulsefus) | FC Serial [FC model

1 2009f12/04  10hSmOZs | Run SetPantl 1023 651 als 553 4 123 A00(SP1)
2 20091204 11hOOm2%s  Run SetPont1 1023 850 a6 552 49 1234 400,m(5P1)
3 Z09zi0s  1hBmeTs Run SetPant1 1023 849 815 5.65 4 1234 ATOCSP1)
4 20091204 1zhOPmeEs  Run SetPontl 1023 a4n ai5 554 42 1234 400,m(5P1)
5 Z009/zi0s  1zhSPm0s  Run SetPant1 1023 o49 815 5.65 4 1234 ADOCSP1)
& 20091204 13hzFmOzs  Run SetPont1 1023 a4n ai5 553 42 1234 400m(5P1)
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System Configuration Menu

& MF| View System Software - [Main Menu]

File  Wieww

= s M=y System Operation  Syskem Maintenance  Help

Hardware settings
User Groups
User Accounts

Figure 4-13: System Configuration Menu.

Hardware Settings

g ™

Hardware Settings -

— System Settings

Model | MFI5200 v] Seral # 3085 Electrical Module COM Port ([COM16
— Pump

Pump Control COM Fort Pump Prime Speediml/min) -

{For Prime Speed, press PRIME button on Pump for 10 seconds)

— Repository

Total space(GE) 0.00 Space Available(S5E) 24846
Stage Control

Move Stage to Home Position Waming: Do not re-home stage position unless

2 ome required. See user manual for instructions.
[ ok | [ cancel
[ E_ =]

Figure 4-14: Hardware Settings.

Use Hardware Settings to select the MFI 5000 model, enter the Serial Number, and the Electrical Module COM
port. The Pump COM port and Prime speed are also entered here. The Repository capacity and available space
are displayed.

To determine the correct COM port for the pump, exit to Windows®, and select Start>Control Panel>Sys-
tem>Hardware. Click on the Device Manager tab and select Ports. Use the COM port shown for the USB
device.
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IMPORTANT
Whenever the COM port values are entered or changed, exit and re-launch MVSS before continuing.

The system stage should not be homed by a user unless requested by ProteinSimple Service.

The pump’s prime speed is determined when the pump is calibrated. Please refer to the instrument hardware
manual for pump calibration instructions.

MFI 5000 Series: The MFI 5000 Instrument does not require a Pump COM port to be specified. There is
additionally a Home button used to home the stage when the instrument is first installed.

IMPORTANT
The system should not be homed by a user unless requested by ProteinSimple Service.

User Groups

@ }4F| View System Software - [User Groups]
FieUser Groups Help

S| Herdware Seftings

BEE

BEE
U< sxportRepon
I views
1] view s
A< ot
<1<

<] Frows
<] Frows
171
BEE
1] create
171
I views:
171

eeeeeee

Figure 4-15: User Groups Menu.
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Add User Group

User Group Name Uger User hi
Password Expiry (days) 30
Pemissions:

Perform Analysis [7| Create Method

Cpen Report [ Create Group

[] Export Repart [ Create Accourt

View Image
| Impart/Export Projects

View Audit Trail View./Export Log Files
[ Import/Export Delete Audit Trail [7] Delete Data(Projects, Logs)

] Hardware Ssttings
Analyze Muttiple Samples | Flow Cell Focus
[] Edit Multi-Sample Fitters (] Alow Cell Integrity Checle

Import/Export Methods
Import/Export Batches

| ok || Cancel |

L

Figure 4-16: Add User Group.

A User Group is a profile for a group of users with equivalent permissions. Add, delete, or edit User Groups
from this menu. The available permissions for User Groups are shown in the Add User Group menu above.
Select the User Group type (Admin, User, or Viewer), enter a User Group name, and select the User Group
permissions using the checkboxes.

User Accounts

@ MF1 View System Software - [User Accounts]

File o
Add Liser
Edit User

Status User Name: First Mame Last Hame Employes 1D User Group Created By

S Help

=
Passward Expiry(days)

Active | Admin First Name: Lask Mame 10101010 Administrator System defaul
Disable | Userl asdfasf asdfsafd asdfast Groupl Adrmin 30
Active | Userz asdfasdf asdfasdf asdfasf Group2 Admin 0

"

1) Pertorm Analysis
<] 1<l openRrepart

w

Figure 4-17: User Account Menu.

Once user permissions are changed, you can confirm that the software has updated them by viewing the User
Account Menu.
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Add User Account

User Name
First Name
Last Name

User Group User

Employee 1D

Perform Analysis

Open Report

[ Export Repart

View Image

View Audit Trail

[ Import/Export Delete Audit Trail
Analyze Multiple Samples

[ Edit Mutti-Sample Fitters
Import/Export Methods
Import/Export Batches

Userd

Creator Admin
Ex.

Password Expiry 30 (days)

e s

[ Create Group

[T Create Accourt

[ Import/Export Projects

[¥] View./Export Log Files

[ Delete Data(Projects, Logs)
[ Hardware Settings

[ Flow Cell Focus

[ Alow Cell Integrity Check

][ Cancel ]

Figure 4-18: Add User Account.
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A User is defined as a unique entity (i.e. Operator). Add or edit Users from this menu. Users can only be disabled

and cannot be deleted.

Users must be part of a User Group. The Account Status can be active, inactive, or disabled. Accounts that are
unused before the password expiry period automatically become inactive and the password must be reset by

the User at the next login. User accounts that are disabled by the Administrator cannot log in. All fields are

mandatory except Extension. The Administrator or other qualified User can reset a User password from this

menu.

User Names and Passwords

User names and passwords are case-sensitive. User names are from 6 to 20 characters long and can contain
characters and/or numbers. Passwords are from 6 to 20 characters long and must contain at least one character

and one number.

The administrator user name is Admin. The default password for the administrator and all Users is Password1.
The default password must be changed at the first login. See the previous section for resetting passwords.

User Name

Password

Figure 4-19: Login and Change Password windows.
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Your password is expired. Please set new password.

Old Password [LITILL]
New Password [LITILL]

Confirm New Password eesesss
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System Opera

TS

fion

File View System Configuration [SystemDperation System Maintenance Help

Figure 4-20: System Operation Menu.

Create Method

Batch Management

Batch Execution History

Analyze Multiple Samples

System Flush/Preview
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The System Operation Menu allows users to create a new method using the Create Method. To perform sample
acquisition using a method or to create a report-only method, choose Analyze a Sample. Analyze Multiple
Samples enables particle classification of multiple samples. In addition, users can select System Flush/Preview
to ensure the flow cell is clean before a sample run. Selecting Stirrer Control allows the manual stirrer speed
settings to be modified.

Create Method

Create Method

r Step

# | Method Name Dals Time Created By

Select Methad 1 2005/12/04 | 10hdBm20s | Syster defaut
2 Baselne 200912004 10hé7mi6s  Fist Mame Last Name
3 Images 2009/12/04  10KS3MS3s st Mame Last Name
4 TAM 200912/04  11K17mS5s st Mame Last Name

Method Profile 5 Time 2009/12/04  12h07m02s  Fist Mame Last Name
6 RepotOnly 200912004 13H02mSTs  Fist Mame Last Name
7 SampleAnalysis Only 200312/04  13h2Bm24s  First Mame Last Name

Morphalogical Fiters

Image Frame
Storsae

Feport Farmat

Particle Statistics
and Images

Methad Diesciptian

Finish

Cancel

Figure 4-21: Create Method — Wizard Main Menu.
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An MVSS Method defines all the necessary parameters, sequence of operation, and report formats for an
analysis.

The Create Method wizard guides users through the process. Once a Method is created it cannot be revised or

deleted. An existing Method can be used as a template to create a new Method which can then be saved with a
new Method name.

Create Method - Profile
Create Method @

r Step

Method Name
Description

i Select Method

Method Profile

7] Use Root Folder [N Reat Folder

Morpholagical Fiters

Method Type | Sample Anaiyss and Report_ =
s Sclect Set Fort St Port 3_ v [Sel Port nfo
Run Setup Stiner Contral
Run Teminati -
Report Format Temination Typs | Sampls Dispensediml) - [ Use Stiming during Fun
Total Avaiable Volumefm) 090 ||| st Speed20-2000 pm)
Purge Volumem) 020 e =
Particle Statistics Stir Direction (2 11 BB
ol Edge Paricles Rejection [7] Consecutive Auns 1 Stirfor T e e
; =
Fil Patticles £l o
Bk Yok s ey ars) Tum of stirer at end of run

Figure 4-22: Create Method — Method Profile.

The following parameters are entered in the Method Profile screen:

+ Method Name: A unique name must be entered.
+ Location: Accept the default or provide a location for the data in the Repository drive.
+ Method Type: Select method type. See below for additional information.

+ Set Point: Select the instrument’s Set Point. Set Point refers to the flow cell used by the specific system. The
MF1 5200 uses SP3, while the MFI 5100 uses SP1.

+ Run Termination: Refer to “Run Termination Options” on page 36 for a description of these parameters.

+ Edge Particle Rejection: Discarding edge particles can be used to focus on specific aspects in particle
experiments. The raw data for the sample run will still capture edge particles, so this selection just applies to
the method of analysis. Select edge particle rejection when accurate particle sizing is essential. Do not select
it when particle count or concentration accuracy is needed.
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+ Fill Particles: Fill particles ensure that the interior of the particle is well-defined. Check to fill hollow
particles. Checked is the default and is recommended in all cases.

+ Consecutive Runs: Enter the desired number of consecutive runs (default = 1). Consecutive runs permit a
large sample volume to be analyzed continuously and equally divided into smaller reports.

|
Method Type Sample Analyziz and Report |

! Sample &nalvsiz and Report x
Select Set Paint " Bl R B T Set Point Info

Ii Run Setup Sample Analyziz

Figure 4-23: Create Method — Method Types.

Create Method - Method Types
There are three options for Method Type.

+ Sample Analysis and Report (default): This Method type includes both sample analysis and auto-
generation of a report at the conclusion of the run.

+ Report: This Method type creates a Report based on a previous (stored) sample analysis. It is used to re-
process the raw data from a previous sample analysis with different conditions (e.g. morphological filters). See
“Analyze a Sample” on page 44 for a description of how to retrieve the previous run.

+ Sample Analysis: This Method type is used to perform a sample analysis without generating a report at the
end of the run.

Run Termination Options

Once the Purge Volume has been determined, the Run Termination type can be selected. For the MFI in
manual mode, five options are available, as shown in Figure 4-24. For the Bot1 system, the only option is
Sample Dispensed. See “Purge Volume” on page 78 for the Purge Volume definition.
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— Run Setup

Fun Termination

Termination Tupe Sample Dispensed(ml] w Edge Particles Rejection

Sample Dispensed|mi] ) i
S.ample Analyzed(mi] Fill Particles
Purge Valume(ml) Elapsed Timelmin]

Image Frame Storage(#) Eemazeiive Bums

Total Availlable Wolumel

M anual

Analyzed Volume(ml, appraximate)

Figure 4-24: Run Termination options.

Stirrer Control (MFI 5000 Series)

The MF1 5000 Series instruments come with an integrated stirrer. The user can set the stirrer RPM and stir
direction in this dialog box.

Ll B |
Stirrer Control ﬁ
Stimer Corntrol
Stir Speed (20-2000 pm) 200
Stir Direction i@ CW i CCwW
[ Start ]
%
Figure 4-25: Stirrer control.
Sample Dispensed (Default)
— RBun Setup
Fun Termination
Termination Type | Sample Dispenzediml) w | Edge Particles Rejection
Tatal Available Waolumelml) 0.90 Fill Particles
Purge Wolurme(ml) f1.20

Conzecutive Runs
Analyzed Wolume(ml, approximate]

Figure 4-26: Sample Dispensed
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With Run Termination set to Sample Dispensed, the pump will dispense an exact volume of fluid (including
the Purge Volume) and then stop. Concerning Protocol Development, the Sample Dispensed is deterministic

and the normal mode of operation. To determine the amount of the pumped fluid that will be analyzed, use the
following formula:

Sample Analyzed = (Sample Dispensed — Purge Volume) * Sampling Efficiency

MVSS displays this value in the Run Termination dialog box as Analyzed Volume (mL, approximate). Sample
Dispensed is the default option for the termination of Bot 1 sample runs.

Sample Analyzed
— Run Setup
Aun Termination
Termination Type Sample Analyzed(mi] v Edge Particles Rejection
Sample Analyzed Volume[ml] 1.00 Fill Particles
Purge Y alurmelml] 020

Conzecutive Buns

Mikirmum S ample Y olume(ml, approsimate]

Figure 4-27: Sample Analyzed.

With Run Termination set to Sample Analyzed, the pump will operate until enough volume has been
dispensed to analyze the desired volume. The Purge Volume and sampling efficiency are incremental to the
Sample Analyzed. To determine the minimum sample volume required, use the following formula:

Minimum Sample Volume = (Sample Analyzed — Sampling Efficiency) + Purge Volume

MVSS displays this value in the Run Termination dialog box as Minimum Sample Volume (mL, approximate).
Note that Sampling Efficiency may vary slightly from the nominal value.

Elapsed Time
— Run Setup
Hun Termination
Termination Tupe | Elapzed Tima(min] W | Edge Particles Rejection
Elapsed Time(minutes) Hon Fill Particles
Purge Volurme(ml) 020

Conzecutive Runs
Minirium S ample Yaolumeml, approsinate)
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Figure 4-28: Elapsed Time.

With Run Termination set to Elapsed Time, the pump will operate for the time entered. To determine the
minimum sample volume required, use the following formula:

Minimum Sample Volume = Elapsed Time * Pump Rate

MVSS displays this value in the Run Termination dialog box as Minimum Sample Volume (mL, approximate).

Image Capture

— Bun Setup
Fun Termination
Termination Type Image Frame Storage(#) v Edge Particles Rejection
Iz Clueindly 25 | Fil Particles
Purge *olurnelml] 0.20

Congecutive Runs

Finimum Sample Bequired(ml, appraximate)

Figure 4-29: Image Capture.

With Run Termination set to Image Capture, the pump will operate until the entered quantity of frames is
captured (maximum value is 20,000). Frame capture will begin after the Purge Volume (if any). To determine the
minimum sample volume required, use the following formula:

Minimum Sample Required 4 (Image Quantity = Frame Rate 4 60 * Pump Rate) + Purge Volume

MVSS displays this value in the Run Termination dialog box as Minimum Sample Required (mL, approximate).

Manual
With Run Termination set to Manual, the pump will operate until:

+ The user stops the pump using the on-screen controls, or
+ the maximum number of frames (20,000) is reached, or

+ the maximum number of particles (1 million) is reached.
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Create Method - Morphological Filters

Create Method l(\

(mFr

Btep

Paiameter Fitr Condiion Valus  AND/OR  Condition Value
Select Method ECD{um] 5 200 AND ¢ 10.00
A Arealpiveks) m] : 7 : = _
Peiimelerpisels) O -
Circularity || -
Method Profile Intersity Mean 4| 4
vl Irtensity 5TD 0 :
Intensity Min O -
Intensity Max = -
— Max Feret Diameter(pm] ) - -
Morphalogical Fiters ARG M 08 None
Image Frame
Storage
Report Format To create filter, first select Morphological Parameter(s)
Use Condiion and Yalue fields to set desired ranges,
Patticle Stastistics
and Images

Figure 4-30: Create Method — Morphological Filters.
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Morphological filters can be added by checking the parameter and then adding the conditions, values, and

operator.

Create Method - Image Capture

Create Method

~Btep

Image Frames - Storage Trigaer

i Select Method

i Methnd Prfile:

(O Mone:
4 Morphalagical Fiters O Morphological fiters)
®Siore Al
S Discard Empty Frames [recommended)
Image Frame
Storage

Report Format

Farticle Stastistics
and Images

() Quantity  Seconds bstwesn Frames: |:| Masimum B of Frames |:|

Masimum # of Frames [ |

Based on these satlings, this Method will use 0 GB far ach sample analsis

Figure 4-31: Create Method —Image Frame Storage.
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Specify the Image Capture criteria. If an exact number of images is specified MVSS will display the correspond-
ing storage requirements. Note that if Store All Images is specified MVSS has the option to Discard Empty
Frames (default, recommended).

NOTE: In order to use MVAS for further analysis of results, images must be stored.

Create Method - Report Format

r o
Create Method =
 Step
st con i
i Select Method — Chart Options
Aods Primary Parameter Secondary Parameter Min Max Step
X ECDi{um) - 1.00 100.00 1.00
o Method Profile ¥ Lett Court(#) o 0 MAX o
¥ Right None -
i Morphological Fiters | — Other Options
Include Raw Data File Madmum # of pages 10
Include Method Summary in Report
Image Frame
i Storage
il
Report Fomat
Particle Statistics
and Images

Figure 4-32: Create Method — Report Format.

Users can configure their report format at the time of method creation. A report-only method can also be
created to view the results of a sample that has been already analyzed as described in “Create Method - Method
Types” on page 36. Refer to Chapter 5 for additional information on Reports.

Select the Chart Type (Histogram, Scatter Plot, or Time Resolved Mode). Select the x and y axes parameters and
adjust the chart scales as required. If no values are entered MVSS will autoscale the charts.

Select Include Raw Data to append raw data from the chart in the report (maximum 100 pages).

Select Include Method Summary to include the Method Summary in the report.
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Create Method - Particle Statistics and Images

Create Method

~Btep
i Select Method
i Methnd Profile:
i Morphalogical Filters
il Image Frame Starage

o Flepart Farmat

Farticle Stastistics
and Images

MFrI
Parametar 1 Include Particls Statistics and Imagss in report
Select ECD Rangels) 1 2 H 4 5 [ 7 2 9
MIN 200 5.00 1000 1500 2000 3000 4000 60.00 10000
M 5.00 000 1500 2000 3000 4000 6000 10000 30000
# of Patticle Images i 10 10 10 10 10 10 1 10

Select ECD Rangels) 10 1 12
MIN 200 500 10.00

Bl 13 B 14 B 15 [ 16 [ 17 @ 18
1500 2000 3000 4000 G000 10000

5.00 10.00 15.00

M
#ofPatticlelmages [ O | 10 0

M 30000 30000 30000 30000 30000 30000 30000 30000 30000
# of Paricle Images i 0 0 0 0 i i 0 0
Farameter 2 [Optionall | Max Feret Diameterlum]
Select 1 & 3 4 g (5 7 El 9
MIN 200 5.00 1000 1500 2000 3000 4000 600D 10000

20.00 30.00 40.00 E0.00 10000 300.00
n 1

1o 10 10 10

Select 10 1" 12
MIN 200 500 10.00
MAX 0000 0000 20000
# of Fatticle Images 0 0

13 14 15 16 17 18
1500 2000 3000 4000 6000 100.00
0000 0000 30000 30000 30000 30000

0

0 1} 1} 0 0

Figure 4-33: Create Method — Particle Statistics.
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Check Include Particle Statistics and Images to add statistics and cropped particle images based on size
(ECD) and an optional, user-selected morphological parameter to the report. For each parameter, there are a
total of 18 ranges or bins that can be defined. Each range is individually selectable and is defined with a minimum

and maximum value. To create a cumulative range, set the maximum to the highest possible value.

For every selected range, cropped particle images can be included in the report (maximum 50 per range). The
default value is 10. It is not recommended to include cropped images for particles, 5 um. Enter zero (0) if no
particle images are desired.
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Create Method - Save Method
Create Method &J

Step

i Select Method

Method Name Method 1v
i Method Profile

Method Description
" Morphological Fiters

Image Frame
i Storage

Method Summary
) e
Particle Statistics
i[ and Images
< Back Next [ Anisn | [ concel

Figure 4-34: Create Method — Save.

Prior to saving, the Method can be viewed. Use the Back button to edit as required. Once Method is complete
select Save Method. Once saved, Methods cannot be revised or deleted.
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Analyze a Sample

— Step 1 - Select Method

Method (ccos standard -

Project Name Project Name

Project Location E Project Mame Location

Analysis type Sample Analysis and Report
—RunT i
Sample Dispensediml) 0.90
Purge Volume(ml} 0.00
Analyzed Volume(ml, approximate) 0.77
Consecutive Runs 1
Report Type Histogram
Image Storage Method Store All
Commerts

Method Description Creation Date 2012/11/05 12h24m42s

[ Method Detais

Figure 4-35: Sample Analysis.

— Step 2 - Yerify H Settil
LED Slider Switch NA
Magnification Dial NA
Diaphragm Cortrol NA
Flow Cell Model 100um(SP3)
Flow Cell Serial # 003850
Flow Cell Focus Position [ ]
Micrometer Position -
Space Required to store image(s) (GB) 05334
Space Available{GB) 848 .46
Total space(GB) 0.00
— Step 3 - Prime/Flush System
Pump Direction Fow Rate(ml/min) 010

@ Fovad© Revere

— Step 4 - Dptimize lllumi

Optimize llumination |

— Step 5 - Start Analysi

Load Project Start Analysis

For convenience, the Sample Analysis menu is a step-by-step procedure.
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This procedure allows for sample acquisition or the use of a report-only method following sample acquisition. To
analyze particle sub-populations for a group of samples, use the Analyze Multiple Samples feature in the System
Operations menu. For more details see “Analyzing Multiple Samples” on page 45.

+ Step 1: Select a Method from the drop-down menu. A summary of the selected Method will be displayed for
reference. Select Method Details to view the entire Method.

+ Step 2: Verify the hardware settings (for MFI 5100 or MFI 5200) and Flow Cell Focus Position are correct.

+ Step 3: Prime/Flush the system as required. Ensure a suitable volume of Flush fluid is loaded before starting
the Pump by selecting the Prime button on the menu.

+ Step 4: The Optimize lllumination step is mandatory and should always be performed using a particle-free

version of the sample fluid. Optimize Illumination ensures that the particles in the solution can be

distinguished from the surrounding solution.

+ Step 5: Load the sample and press Start Analysis to begin the analysis. If the Method type is Report Only
select Load Sample and browse to the correct sample data to generate the Report.
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Run Status

Binary

Complete[%) 63.03
S ample Analyzed(ml] 03z
Waolume Dizpenzed|ml] 057
Time Elapzed[min) 258
Images Stored 326
Total Particle Count 2866
Particle Concentration(/ml) 2929697
Process Step Run

Temination Type

Sample Dizpenzed(ml)

Stop Run

Figure 4-36: Run Status dialog box.

While a sample is being analyzed the monitor will display the camera output and a Run Status dialog box.
Toggle between Binary and Grey Scale images using the check box. The run can be terminated by selecting
Stop Run. Run statistics are provided while the run is underway.

If a Report is specified, it will automatically be displayed at the end of the run. Refer to Chapter 5 for a description
of the Report.

Analyzing Multiple Samples

The ability to analyze multiple samples makes it possible to create sub-population filters for a batch of sample
runs instantaneously.

MFI has the following complementary software products for particle analysis:

+ MFI View System Software (MVSS)
+ MFI View Analysis Software (MVAS, discontinued) or MFI Image Analysis

MVSS operates the instrument and acquires particle data in a structured way, offering size, count, concentration,
and basic analysis with full 21 CFR Part 11 security. MVAS and Image Analysis are optional packages for sample
analysis that let you develop particle classification filters based on visual inspection of particle images for your
individual samples. Both analysis packages can utilize standard exports for sample projects. Image Analysis can
be run on its own on a separate computer, or be installed on the MFl computer with MVSS for a fully 21 CFR Part
11-compliant workflow. Additionally, when Image Analysis is run on the same computer as MVSS, the filters are
shared between the software applications, eliminating the need for filter export/import.
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A new workflow for particle characterization now simplifies the process (Figure 4-37) by combining the image
visualization of MVAS/Image Analysis with the high throughput benefits of MVSS software.

1) Develop a filter method 2) Apply HT analysis in MVSS
in MVAS/MFI Image
Analysis

Figure 4-37: Particle characterization workflow.

To access multi-sample analysis, select System Operation > Analyze Multiple Samples:

FI View 5
.
File View System Configuration I System Operation | System Maintenance Help

Create Method
Batch Management
Batch Execution History

Analyze Multiple Samples

System Flush/Preview

Figure 4-38: Selecting Analyze Multiple Samples.

You can analyze up to 90 samples at once in the Multi-sample Analysis window (Figure 4-39).
1 Create one or more particle classification filters.

2 Apply them to a group of sample runs imported for analysis.

3 View the results all at once.

4 Export data in a histogram-friendly format for record-keeping or further analysis. Data can also be exported
in PDF format.

5 Filters created in Multi-Sample Analysis can be imported or exported.
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4. Export CSV data

 Multi-Sample Analysis J
3. View instant results
Projects Results
Search e
Grti Grtl Grti 1To10 1To10 1To10 Grti0 Grt10 Grtid Grt25 Grt25) ~ |
e Date Size Count %Parent Avg.ECD(um) Count %Parent Avg.ECD(um) Count % Parent Avg.ECD(um) Count % Pare]
7] Botl MFIp.. 2014/02/0616:09 159MB | | |5%BSARep 1Run0Dl 38763 10000 2049 3839 9883 1869 4s4 117 17.247 59 015 |=
a0 g Runs A |swbsaren2muno: 38516 10000 209 38073 9885 1850 w3 115 16583 58 015
» []18Feb1d =
s El3en1a S%BSARep JRUNDD3 38123 10000 2045 37683 0885 1865 40 115 17435 59 015
5 [ 30Dec13 Beads Repifun001 3772 10000 6815 28 007 3801 1544 4083 11165 2 os8
b [l 6Feb1d Beads Rep3Run002 3460 10000 6910 1920 5549 3585 1540 4451 11055 12 03
> [ MFISW..
» [ Treini Beads Rep3Run0o3 3007 10000 7646 1495 4972 43 1512 5028 10897 8 0
MK OpercentSOCRun1 28792 10000  2.409 8430 9874 2251 62 126 1477 2 oo
o [C] Mvss4 Opercent 60C Run 2 20738 10000 2417 20330 9863 2248 108 137 14554 % 00
[T Myss test w.N\2014/07/18 18:34 292.0MB
[ Project Ma..  2514/02/16 18:39 78MB percent60CRun3 29858 10000 2408 20463 9868 2230 95 13 1568 7 12
[ Project Na... 2014¥02/18 18:58 304MB WpercentS0CRn1 6920 10000 2304 6868 9925 2157 52 075 21692 0 ou
[T Project Ns...  2014/0243 12:05 30.5MB Rin2 7905 10000 2265 7811 9881 2032 o4 119 21678 19 0 T
[ Project Na... 2014/02/1 ; < i, ] v
[ Project Na... 2014/02/18 19133 149.5MB |=
: rosate. amsiaae | [ iters =
2. Choose projects [] Project Na... 2014/02/18 19:41 15M0MB
[ Project Na... 2014/02/18 19:48 152,01 Name Property Test Level Histogram
[T Project Na... 2014/04/0217:26 18.2MB N Remove Edge, Stuck, .. B
[ Project Na... 2014/06/20 15:15 244.4MB aGm ECD (um) > 10 ECD(um)
[ Project Na...  2014/07/18 17:30 98.3MB 1710 ECD (um) < 1 ECD (um)
[ Project Na... 2014/07/21 10:07 149.0MB 60 ECD (um) > 10 ECD (um)
& [ Project Na. Grt2S ECD (um) > 250 ECD (um)
i+ [] Repeat Test
[7] Sample1-R... 2014/03/04 09:38 161MB
[ Sample1-R... 2014/04/03 11:30 249.9MB
(7] Sample 2-R... 2014/03/04 03:49 25.7MB
[ Sample 2-R... 2014/04/03 11:41 160.2MB .
7] Sample 3-R... 2014/03/04 09:58 29.TMB 1. Select filters
[ Sample 3-R... 2014/04/03 11:50 284.0MB
7] Silicone 2 1... 2014/02/18 18:47 63MB
[] s1-Run001  2014/01/09 16:05 175MB
Files Import

Figure 4-39: Instant particle classification.

How to Import Data Files

MVSS provides the flexibility to analyze both compliant and non-compliant data together, allowing a variety of
sample comparisons. You can import MVSS files from the data repository or CSV files from MVAS or Image Analysis
as shown in Figure 4-40 and Figure 4-41.
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Multi-Sample Analysis

Projects
Search

Name
[7] Botl MFIp...
4 [C] JD Runs
> []18Feb14
> [@3)an14
v [C]30 Dec13
» []6Febl1s
> [@] MFISW...
> [ Trainin...
> [ MIK
[ MVSS 4 Test
[ Mvss test w...
[] Project Na...
[7] Project Na...
[] Project Na...
[] Project Na...
[ Project Na...
[7] Project Na...
[] Project Na...
[] Project Na...
[] Project Na...
[T] Project Na...
[] Project Na...
[] Project Na...
[] Project Na...
[] Repeat Test
[ Sample1-R..
[ Sample1-R..
[ Sample 2-R..
[ sample 2-R.
[7] Sample 3-R...
[ Sample3-R..
[] Silicone 2_L...
[7] s1-Rundol

Date

2014/02/06 16:09 15.9MB

2014/07/18 18:34 292,
2014/02/18 18:39 7.8l

2014/02/18 18:58 30.4)
2014/02/18 19:05 30.5)
2014/02/18 19:13 148,
2014/02/18 19:23 149,
2014/02/18 19:31 150,
2014/02/18 19:41 151,
2014/02/18 19:48 152,
2014/04/0217:26 18.2)
2014/06/20 15:15 244,
2014/07/18 17:30 98.3)
2014/07/21 10:07 149,

2014/03/04 09:38 16.1)
2014/04/03 11:30 249,
2014/03/04 09:49 25.7|
2014/04/03 11:41 160,
2014/03/04 09:58 29.7)
2014/04/03 11:50 284,

Size

Results
Gl Grt Gt Mo 1Toid Mo Gt Grtto Grt1o
R Count %Parent Avg.ECD(um) Count %Parent Avg.ECD (um) Count % Parent Avg. ECD (um)

7| |s%Bsamep 1Runco1 38763 10000 2040 33300 9883 1369 e 117 17247
5%BSARep2Run002 38516 10000 2029 38073 9885 1859 #3115 16583
5%BSARep 3Run003 36123 10000 2045 37683 9885 1865 w115 1743
Beads ReplRunDDL 3772 10000 6815 208 5007 3801 1544 4003 11165
Open Standard project 12| = 11055
10897
Look in: | ciWUsersiFI achmin\peskiop MvSS 4.0 Screenshots OO0 @AM 14779
&4 My Compuser || Name = Sze  Type  DateModified - 14554
[ MF Admin T FL Test fortwo..d_ECD (um).csv 171885 cov File 7/22/2..:28 AM 15684
T FI Test for two...2_ECD (um).csv 171..te5 csv File 21602
T FL Test for two..3_ECD (uml.csv 171,165 csv File e
| FL Test for two..r_ECD (um).csv  17L.tes coy File e

Fun Test to Delete.mthd

M| Multi Sample 1.PR 91KE PN..le

M Multi Sample 1p#NG I5KB PN..le

[ TTKB PN..le

LY 3 KB PN..le

L 98 KB PN..le

L 92KB PN..le

M| HGlti Sample 2d.PNG 103 KB PN..le
Multi Sample 2e PNG 132KB PN..le
Multi Sample 2£PNG 106 KB PN..le

2| Protocol C_2mL ...e repeatl batch KB bat.ile 7

5KB mth...ile 7/2

Grt2s  Grt2s *
Count % Parer|
9 015 |E
58 015
© 015
2 0%
1203
8 0
2 s
% 009
7 o
0 o

19 0.24 f

m

File name:

Open

=] [ concel

Files nfy(lcsu project (*.csv)
-~

2014/01/09 16:05 17.8MB

2014/02/18 18:47 6.3Mw /‘

Files

Import

Figure 4-40: Importing CSV files from MVAS.

+ To import CSV files for multi-sample analysis in MVAS, select Import at the bottom of the window.

+ To import MVSS data in MVAS, select project data in the Projects area at the top left of the window.

&F MFlImage Analysis (Admin: First Name Last N

File

Edit  Wiew Help
Open b Project
Import b Browse (C5V)
Export 4 -
Sample Report Property
e S-factor

st Blmem T4

Figure 4-41: Importing CSV files from Image Analysis.

T Fmmdbmne

+ To import CSV files for multi-sample analysis or MVSS data in Image Analysis, select File > Open.
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How to Export CSV Data for Histograms

In MVSS 4.0 and higher, analysis results are exported as CSV files in a tabular format. To allow multiple options for
later evaluation or record-keeping, you can specify the format of the data as shown in Figure 4-42. There can be
different histogram settings for different morphologic parameters.

rEl Histegram Settings [ g i&r rEl Histogram Settings [ ? ‘:hr
Area( pixels) ECD (um)}
Binning Binning
) Custom @ Custom
@ Equal Spaced ) Equal Spaced
Start 1 Bins =
End 70 1 0.000 =
Number 280 | 2 0750 L
3 1500
4 2250
5 3.000
6 3750
7 Ason Sl

Figure 4-42: Specifying data format.

How to Create or Edit Filters

MVSS 4.0 and higher uses a trunk and branch type of structure for filter development. The trunk is the entire
particle population “universe” (called All) and the sub-populations are branches of this trunk.

There are two ways to create filters for particle sub-population analysis:

+ Recreate existing MVAS or Image Analysis filters: use MVSS to apply current filters in a high throughput
way.

+ Develop more complex filters in MVSS 4.0: MVSS 4.0 uses more combinations and in some cases, this
classification can be more accurate than MVAS or Image Analysis.

The examples that follow in the next sections show how to create a variety of new filters with MVSS that either
duplicate existing MVAS or Image Analysis filters or create ones that MVAS and Image Analysis cannot. MVSS 4.0
has greater flexibility than MVAS and as a result, it can duplicate an MVAS filter or it can create more sophisticated
filters ideal for very complex particle mixtures. MVSS 4.0 also includes several pre-set filters such as USP 787 and
the S-factor filter to perform common filters used for biopharmaceutical testing.
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Replicate MVAS and Image Analysis Filters that Remove Sampling Artifacts

A key benefit of MVSS is that it can replicate popular MVAS and Image Analysis filters that ensure data quality,
such as removing stuck particles and slow-moving particles. These filters apply to the main sample “universe”
(called All). After filters have been applied to All, other filters can be created for subsequent populations, for
example, the USP 787 filter shown in Figure 4-43:

MNew MName Property Test Level
‘[Add; All emaove Edge, Stuck, Slow F
[add Gri1 [iRemoveEdge ¥> |10
= [¥|Remove Stuck = -
= i ¥R Slow
[Add | Grt1o T
Add Grt25 ECD {um) a4 B2 > 1250

Figure 4-43: USP 787 filter applied to subsequent populations.

Create a Filter with a Sub-population and its Inverse

Filters are used to classify particles into different groups based on their size and morphologic properties. When
you create a filter, you have the sub-population itself. The inverse of that filter can also be created, which forms
another separate sub-population. In the example diagram in Figure 4-44, a starting group of particles is
separated by Filter A, and the opposite of this filter is the A Complement. The Complement can also be called

the ‘logical NOT’ of the filter.

Particle Population Filter A ’_D arom = 40.00 |

Circularity >= 0.804
Circularity < 0.904

Area >= 40.00 |

A Compliment

Figure 4-44: Creating an inverse filter.
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The format that MVAS and Image Analysis use to create a filter requires a sub-population with its inverse, as
just described. However, with MVSS, you have the option to choose that format or take a completely different
approach with a merging filter, as discussed in the next section.

Creating a Merging Filter

You can merge two sub-populations using OR in a filter. As an example of how to do this, we’ll use Big and Small
which are sub-populations generated from All (the entire particle population). To create a merging filter use
this example:

1 Create two separate filters, Big and Small.
2 Change the Test column to OR.

3 Select the filters to form a union. Big OR Small is the merging filter that results:

Filters css+
Mew Mame Property Test Level Display Histegram Delete
‘ All - ] Count - -
Big ECD {um) v |= > |25 nt, Concentration -
Small ECD {um) v |< > |10 nt, Concentration -
Big or Small Big + Small - |Merge ™ nt, Concentration -

Figure 4-45: Creating a merging filter.

Create More Complex Filters

MVSS has the ability to create more complex filters and also includes a popular filter called the S-Factor which
can be used to evaluate particle groups such as silicone oil (Oil) from potentially protein-like particles (Non-Oil).
The effectiveness of this filter should be evaluated for a particular sample type.

Fiers (= oce
New Name Property Test Level Display Histogram Delete
[add ] Al - - Count v - -
ol S-factor.. 73~ mrous| count, s parent - - METD
Non-Oi S-factor.. v 2 v |mrous| count, % parent .- ~[ e |
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Figure 4-46: S-Factor filter.

System Flush/Preview

Refer to “Flush” on page 76 for a description of System Flush/Preview.
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System Maintenance

T e e e

File View System Configuration Systern Operation [SystemMaintenance Help

Figure 4-47: System Maintenance Menu.

Flow Cell Integrity Check

Flow Cell Integrity Check

- Step

Flow Cell Profile

Check Flow Cell

Resultz

Flow Cell Integrity Check
Flow Cell Focus

Pump Calibration

MFr

Optical Set Point for Flow Cell Intearity Check

Set Point | Set Paint 1 b |
Flow Cell | 400pm(SP1)|
LED Slider Switch L-tag
M agnification Dial L-tag
Diaphragrm Contral L-+ag

Flow Cell Seial # [ ]
Flows Cell Focus Position _

Micrometer Pogition

Figure 4-48: Flow Cell Integrity Check Wizard — Main Menu.
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Flow Cell Integrity Check verifies the cleanliness of the flow cell. A wizard guides users through this routine.
The procedure will return a Pass/Fail indication when complete. Flow cell lifetime is generally 100 runs on the
instrument. If the Flow Cell Integrity Check continually fails, evaluate the flow cell lining to determine whether
the flow cell should be replaced. The Flow Cell Integrity Check is different from the flow cell focus, which is used
to focus a new flow cell.
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Flow Cell Focus

Focus Flow Cell

—Step

Hardware Settings
Optimize [llumination
Coarse Focus
Focus Sweep

Flaws Cell Focus Complete:

Flow Cell Focus Prafile This procedure uses 10 um polystyrene [PS) bead standards. particle-free water

and 10 ml syringe barrels(2)]

Enter the follawing infarmation for the PS bead standards. Refer to the battle's

label or the Calibration Certificate supplied with the PS Standards.

Certified Mean Diameter
Standard Deviation:
Catalogue Number.

Lat Nurmber:

Erpiry,

| = 0.00
0.00

Catalogue

Lat Number

Expiry Date

Press Mext to proceed.
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(B3

MFI|

Cancel

Figure 4-49: Flow Cell Focus Wizard — Main Menu.

Prior to use, installation of a new flow cell on an instrument requires the Flow Cell Focus procedure to be
performed. This is a wizard-based procedure that takes approximately 10 minutes for an experienced user.

NOTE: Flow Cell Focus values are specific to individual MFI 5000 Series instruments.

Flow Cell Focus can be performed as often as desired. Flow Cell Focus must be performed at initial installation,
anytime the instrument is moved, or if there is any reason to believe that the system is not aligned properly.
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Flow Cell Focus (MFI 5000 Series)

Have the following materials on hand:

+ 10 mL syringe barrels (2)

+ Polystyrene bead (10 ym) standards for size, including original container

+ Particle free water (30 mL)

Flow Cell Focus (Bot1)

Have the following materials on hand.
+ 50 mL vials
+ Polystyrene bead (10 pm) standards including original container

+ Particle-free water (20 mL)

Fill one vial with 10 mL of water, and one vial containing 10 mL of 10-micron beads at a concentration of
30,000+ particles/mL. For the MFI 5000 Series with the Bot1 Autosampler, connect the flow cell inlet to the
water vial using tubing (4006-016-001) as shown in Figure 4-50. For stand-alone MFI 5000 Series instruments
(without Bot1), leave the flow cell tubing attached to the inlet port. Attach a 10 ml syringe barrel to the inlet
port. Follow the steps in the wizard, using the vials of water and 10 um particle sizing beads where required.

Figure 4-50: The direct vial feed configuration can be used for MFI 5000 Series instruments with the Bot| Autosampler. For
standalone MFI 5000 Series instruments, attach a | 0 mL syringe barrel to the inlet port.
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Flow Cell Focus Procedure

Perform the Flow Cell Focus for each new flow cell.

1 Write the focus number down on the flow cell insert.

2 From the main software menu, select System Maintenance > Flow Cell Focus.

3 Enter the requested information for bead size standards, then click Next:

Focus Flow Cell = L=,
retep——
Tow Call Focus Profie This procedure uses 10 um palystyrene (PS) bead standards, particle-free water
and 10 mi syringe barrels(Z).
Hardware Settings
Enter the following information for the PS bead standards. Referto the bottle’s
label or the Calibration Certficate supplied with the PS Standards.
Optimize: lumination
Certified Mean Diameter: 1000 = 0.08
Comss Fooiis Standard Deviation 009
Catalogue Number: 4210A
Lot Number: 4nz21
e ey Expiry: Sep 2014
Press Next to proceed
Flow Cell Focus Complate
Nex >
Figure 4-51: Entering bead size standards information.
4 Enter the flow cell serial number, then click Next:
Focus Flow Cell = 2 |
 Step — Dptical Setting:
Select SetPort
Flow Cell Focus Profile
i Set the insrument controls in the folowing corfiguration:
1. LED Slider Switch NA
Hardware Settings 2. Magnification Dial NA
3. Diaphragm Control NA
Optimize llumination oG
Flow Cell 100um(SP3) Flow Cell Senal ¥ 003570
Coarse Focus
Focus Sweep
Flow Cell Focus Complete
Please verfy settings. install Flow Cell and press Nest to procesd
Nest >

Figure 4-52: Entering flow cell serial number.
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5 Set up the instrument for the bead solution:

particle-free water.

connected to the flow cell into to vial of particle-free water.

Click the first OK button to continue:

For stand-alone MFI 5000 Series instruments (without Bot1): Fill a syringe barrel with 10 mL of

For MFI 5000 Series instruments with the Botl Autosampler: Insert the free end of the tubing

Focus Flow Cell

r Step

i Flow Cell Focus Profile
o Hardwars Settings
’m
Coarss Focus
Focus Sweep

Flow Cel Focus Complete

Install 3 10 ml syringe with particle free water and press OK

Press OK to Optimize T

mination.

Neat

Figure 4-53: Set up for bead solution.

6 Start the Optimize Illumination by clicking the second OK button

complete, click Next:

MVSS User Guide
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-
Focus Flow Cell

n(w=h

r Step
i Flow Cell Focus Profile

o Hardwars Settings

Optimize llumination

Coarse Focus
Foous Sweep

Flow Cel Focus Complete

Install a 10 ml syringe with particle free water and press OK.

Fress OK to Optimize llumination

Next >

Figure 4-54: Running Optimize lllumination.

7  Mix the bead solution:
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v With syringe barrel: Fill with 10 mL of particle-free water and 3 to 8 drops of 10 um particle sizing beads.
Pipette up and down to mix.

+ With Bot1: Insert the free end of the tubing connected to the flow cell into a vial of water with the beads

(Figure 4-50).

Click the first OK button.

8 Use the Back and Forward buttons to move the coarse focus position until the beads are focused by the
eye. You’ll observe the beads going from blurry to focused on the screen:
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Focus Flow Cell

~ Step

¥ Flow Cel Focus Profle
¢ Hardware Setings
v Optimize llumination
J—W
Focus Sweep

Flow Cell Focus Complete

This step provides a starting poirt for the Best Focus
Install a 10 ml syringe filled with 10 jm bead standard on the system and Press OK

Particles should now be visible on the display (f not - press OK again).

Use the Forward and Back buttons to adust the focus posion
until the paticles are in focus.
Adiust step size to change the step resalution.

Focus Postion 4450 Back

After setting the best position, press OK to procesd

Press Next to procsed
5 ECD Mean(um}  Court

Figure 4-55: Coarse focusing by eye.
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9  Click the second OK button to have the instrument count ~2500 beads and display the average measured

ECD (size). If the mean ECD is close to the actual size, click Next to perform the Focus Sweep

Focus Flow Cell

=

r Step

J Flow Cell Focus Profile
o Hardware Settings
o Optimize llumination

Im

Focus Sweep

Flow Cell Focus Complete

This step provides a starting poirt for the Best Focus
nstall 2 10mi syrings filed with 10 4m bead standard on the system and Press OK

Particles should now be visible on the display {f not - press OK again)

Use the Forward and Back buttons to adjust the focus postion
urtil the particles are in focus
Adjust step size to change the step resolution.

Focus Fostion J225(] (50 +] [(Back ][ Fomard |
After setting the best posttion, press OK to proceed

OK

P Nead t eed
i ECD Mean(um)  Court

011 2501

s

Figure 4-56: ECD mean and count results.
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Pump Calibration (MFI 5000 Series)

Pump Calibraticn Wizard

Step 1: Dispense Measurement Fluid

Before starting. please ensure that the pump is completely primed
with the measurement fluid, with no air present in the system.

Check Calibration | | \

< Back Mext = Firish

Figure 4-57: Pump Calibration Wizard.

The Pump Calibration is a wizard-based routine for calibrating the integrated pump in the MFI 5000 Series
instruments. The routine consists of a four-minute calibration step and a 15-minute verification step.

The Pump Calibration procedure for the MFI Series without a Bot1 autosampler follows in the next section. For
the Pump Calibration procedure with the MFI 5000 Series with a Bot1 autosampler, see “Pump Calibration for
MFI 5000 Series With Bot1” on page 63.

Pump Calibration (With Syringe Barrel) for MFI 5000 Series Without Bot1l
Have the following materials on hand:

+ Particle-free water

+ Empty containers for waste (pre-weigh)

+ 10 mL syringe barrel

+ Scale

Pump Calibration Procedure

1 Fill the syringe barrel with at least 10 mL of particle-free water.
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2 Ensure there is no air in the system by flushing the syringe barrel with particle-free water. To do this, select
System Operation > System/Flush Preview from the main menu:

e sy
ﬁ 134 ilew System

File View System Configuration [Syslern Operation | System Maintenance Help
Create Method

Batch Management
Batch Execution History
Analyze Multiple Samples
System Flush/Preview

Figure 4-58: System Flush/Preview.

3 Pre-weigh one of the vials and then place the end of the waste tubing in that vial.
4 From the main menu, select System Maintenance > Pump Calibration.

5 Follow the Pump Calibration Wizard:

Pump Calibration Wizard

Step 1: Dispense Measurement Fluid

Before starting. please ensure that the pump is completely primed
with the measurement fluid, with no air present in the system.

— | .

< Back Next > Finish

h A

Figure 4-59: Pump Calibration Wizard.

For the calibration, you will need at least two pre-weighed vials to measure liquid dispensed through the
waste tubing. Near the end of the calibration, make sure to record the Measured Volume outside of MVSS as
it is needed for later steps.

6 Determine the weight of the dispensed water and enter the weight value. Click Update Calibration, then
click Next:
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Figure 4-60: Entering weight.

Pump Calibration Wizard

Step 2: Update Calibration Information

Weigh the fluid and enter the measured volume below and click
"Update Calibration” to change the pump calibration value.

Measured Vaolume: 441 ml (Nominal volume 4ml)

[ UpdateCalibration |

[ <Back || MNet> |

7  Transfer the waste tubing to a new empty pre-weighed container.

8 Click Start Verification to continue the calibration.

r

Pump Calibration Wizard

Step 3: Verfication

Werify the pump calibration at the nominal pump speed for the instrument
by connecting the waste tubing to a pre-weighed, empty container and
pressing "Start Verfication". This will take 15 minutes to complete.

(_Start Verfication | | | —

ml Result:

Measured Volume:

MNominal volume 2.55 +/- 5%

Figure 4-61: Start verification.

9 Measure the amount of volume dispensed and enter the value (be sure to convert to mL), then click
Submit. Verify pump calibration as instructed and click Start Verification (requires 15 minutes).

10 The software will display a Passed or Failed result.
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r |

Pump Calibration Wizard

Step 3: Verfication

Werify the pump calibration at the nominal pump speed for the instrument
by connecting the waste tubing to a pre-weighed, empty container and
pressing "Start Verfication". This will take 15 minutes to complete.

[ Start Verfication | [ | T——

Measured Volume: 253 ml Result: Fazs=d |

MNominal volume 2.55 +/- 5%

Mext = Finigh ] [ Cancel

A

Figure 4-62: Passed|/failed results.

Pump Calibration for MFI 5000 Series With Botl

This step ensures that the volume in the Bot1 sample port remains constant. If the dispense rate and the pump
flow rate are out of sync, then two scenarios may occur:

+ If the Bot1 dispensing rate is too slow, the sample port may run dry after an operation that uses the MFI
pump (optimize illumination, analysis, baseline, etc.). This can introduce air pockets and/or introduce bubbles
in the next volume of liquid pipetted into the sample port.

+ If the Bot1 dispensing rate is too fast, the sample port liquid level will increase over time after several
liquid flushes. This can increase the dilution effect, and thus decrease the effective amount of sample
analyzed.

For these reasons, the Bot1 dispensing rate and MFI pump must be properly calibrated and synced to minimize
the effects described above.

Have the following materials on hand:

+ Three vials which can hold at least 10 mL of liquid each (15 mL Falcon tubes work best)
+ Particle-free water or Milli-Q® water

+ Long tubing (P/N 4006-016-001). This is shipped with the instrument and is also used for Flow Cell Focusing.
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Pump Calibration Procedure

Step 1: Calibrate MFI Pump
1 Select System Operation > System/Flush Preview from the main menu:
v

File View System Cenfiguration [Syslem Operation | System Maintenance Help
Create Method

Batch Management
Batch Execution History
Analyze Multiple Samples
Systern Flush/Preview

Figure 4-63: System Flush/Preview.

In the new window, click Prime to flush out all the liquid from the system and fill it with air.

2 Once all liquid is removed from the system and tubing, connect the long piece of tubing to the flow cell
inlet as shown in Figure 4-64. Place the other end of the tubing in a vial filled with 10 mL of water.

Figure 4-64: Tubing connected to flow cell inlet for the pump calibration procedure.

3 For the calibration, you will need at least two pre-weighed vials to measure liquid volume dispensed
through the waste tubing. Pre-weigh one of the vials and then place the end of the waste tubing in that
vial.

4 From the main menu, select System Maintenance > Pump Calibration:
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M i Syt S
File View System Configuration System Operation Help

Flow Cell Integrity Check

Flow Cell Focus
Pump Calibration
Botl Calibration

Figure 4-65: Pump Calibration.

Follow the instructions in the Pump Calibration Wizard. Near the end of the calibration, make sure to record
the Measured Volume outside of MVSS as you will need this number in later steps.

Step 2: Determine the Volume Correction Factor

5 Use the following equation to determine the dispense volume (Measured Volume here is the same as the
Measured Volume in the prior step):

Pump Dispense Volume (L) = 900 pL x (Measured Volume/2.55)

6 Calculate the difference between the Bot1 pipette dispense volume and the Pump Dispense Volume
calculated above:

Volume Difference (uL) = (Pump Dispense Volume) — 887uL

NOTE: The Bot | pipette dispense volume is constant at 887 ulL (factory average).

A positive value indicates the system will be short by X L of fluid for every flushing operation (the sample
port will empty overtime during a run). A negative value indicates the system will have excess fluid by X
uL for every flushing operation (sample port with fill up over time).

7 Convert the Volume Difference from pL to mL (ie. 17 pL = 0.017 mL).

8 From the main menu, select System Maintenance > Bot1 Configuration. In the Calibration box, adjust
the Volume Correction Factor multiplier to compensate for the Volume Difference calculated in the prior
step (in mL). The default value is 1. The value to input will be 1.000 plus the volume difference in mL.

For example, if the calculated Volume Difference is -17 pL, then the Volume Correction Factor is calculated
as1+(-0.017) = 0.983.

See Table 4-3 for compensation value examples.
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@ ™
44 Botl Configuration E@g

Sampling Protocol

AliguotVolume (ul): | s0
Pull Back Volume (uL): 0
Blow Out Volume (ul): 25

Liquid Verification Accuracy

Enabled Liquid Level Verification

Sensor Triggering Reference: 5 *Specified as a value from 0 to 12.
i - % Container Volume: 10
Calibration
Volume Correction Factor: 1 =
Wolume Offset (ul): ]
Max Available Volume (ul): 1075

Dry Volume Correction

Volume Correction Factor: i
Volume Offset (ulk 0 3
Max Available Volume (ul): 1075

Tiered Sampling

Number of tiers: 4

Coordination Delay Factor
Factor: | 0.14

Dry System/Initialization Pump Parameters
Flow Rate (in mL/min): 3

| S G . o

Accept Cancel

Figure 4-66: Entering values in the Calibration box.

Volume Difference (uL) Volume Difference (mL) Volume Correction Factor

-20 -0.020 0.980

-15 -0.015 0.985
-10 -0.010 0.990
-5 -0.005 0.995

5 0.005 1.005
10 0.010 1.010
15 0.015 1.015
20 0.020 1.020

Table 4-3: Compensation value examples.
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9  Accept the changes and close the window. MVSS will prompt you to exit and restart the software.

Step 3: Verify Bot1 Volume Correction Factor
10 Start the MVSS software.

11 Reconnect the tubing from the bottom of the Bot1 sample port to the flow cell inlet.

12 Fill one Bot1 reservoir tray with at least 100 mL of filtered water. Place the reservoir in position 5 of the Bot1
tray. Make sure pipette tips are available and the tip discard bin is empty.

13 From the main menu, select System Operation > Batch Management and load the 9Flush1Analysis
batch. This batch consists of one flush of 0.9 mL water at 6 mL/min, then nine flushes of 0.9 mL water at 1
mL/min, and finishes with an analysis of 0.7 mL water with a 0.0 mL purge (Figure 4-67).

NOTE: Make sure the appropriate method for the analysis operation has been created before running the batch.

& Batch Management L= |
Meodule Details Batch Operations
Please select a new aperation to add: £ /
= = (MFT mero-riow magne
08 mLofliquid from SA1 atarateof 6 mlmin * E] E]‘
08 mLof liquid from AL atarateof 1 mL/min E] E] E]
08  mlof liquid from 5L atarsteof 1 mL/min, E]
08 mLof liquid from AL  atarateof 1 mLmin @ E] ‘
08 mLof liquid from A1  atarateof 1 mL/min @ E]
08  mlof liquid from 5L atarateof 1 ml/min, @ @ E]
st 09 mlof liquid from 541 atarsteof 1 ml/min E] . E]
Batch Details Liquid Details &
9FlushlAnalysis Flush 03 mlofliquid from 5AL atarateof 1 mUmin E] E]
Batch Name results in duplicate file name. Locaion  Volume  Reuse Tip
Additional Notes: T
SAL 250 Flush 09  mlof liquid from 5AL  atorateof 1 ml/min E] E]
Created By:
Admin Optimize llumination  with 022  pl of liquid from SAL . E] ‘
Summary Details.
Number of Operations: 1 Analysis  the sample in location SAL & E]
Number of Analysis Operations: 1 using the method Botl Analysis-0.7_0.0 E] 5
Estimated Time:
Estimated Pipette Tips Refresh i

Figure 4-67: Flush | Analysis Bot| batch protocol.

14 Execute the batch. Note the volume of liquid in the sample port after the first flush. Monitor the volume in
the sample port after each subsequent flush and verify that the volume is relatively constant. Also, monitor
the flushing operations on-screen and look for the presence of micro air bubbles or large air pockets.
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If air bubbles or air pockets are present, this indicates that the sample port fluid level is decreasing with
each flush and the calibration needs to be adjusted. Fine-tune the calibration by adjusting the Volume
Correction Factor in the Bot1 Configuration window per the prior steps. Inputting a larger number will
increase the volume in the sample port. If the volume in the sample port increases during the batch, then
the Volume Correction Factor needs to be decreased. The amount of change in volume will dictate how to
change the correction factor: a large difference in volume between the first and last flush suggests
changing the factor by 0.01 units, while a small difference in volume suggests changing the factor by 0.001
units.

Repeat the steps in Step 2: Determine Volume Correction Factor and Step 3: Verify Botl Volume
Correction Factor until the volume in the Bot1 sample port remains constant throughout the
9Flush1Analysis batch run. The volume is constant when there is no buildup of liquid.

Help

Use the Help menu to view the About MFI View System Software screen containing the MVSS Version
number. The License Agreement is also accessible from the Help menu.
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Reports

MVSS reports are automatically created at the conclusion of a Sample Analysis. Reports consist of five sections.
Please refer to the annotated figures below for a description of each section.

All pages are individually numbered and identified.

Section # Title Description Optional? Reference
1 Title Page | Sample Identification, ECD Summary Statistics, and No Figure 5-1
Range Statistics (if selected)

2 Chart Sample ID and Chart (Histogram, Scatter Plot, or No Figure 5-2
Trend)

3 Method | Summary of the Method Used to Analyze the Yes Figure 5-3
Summary | Sample

4 Chart Data | Chart raw data (max. 100 pages) Yes Figure 5-4

5 Cropped | Cropped particle images for the ranges/bins Yes Figure 5-5

Particle | specified in the Particle Statistics section of the
Images | Method. Each range/bin is on a separate page. Up
to 50 cropped particle images can be selected for
each range/bin.

Table 5-1: Report Structure.
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Sample Analysis Summary
Batoh Name: BSA _Test RowC:

Sample Analysis Summary

Project Name: 5 percent BSAm-Run007
File: BSAJ5 peroent BSAm-Run00710.3 mL.
Method: 0.3 mL Anslysis (Goncentration)

Particle Statistics Summary

ECD (um)

Method
P e
Size (ECD) Statistics
ECD{pm)' Mean: 170 ‘Range: 1,00 300,00
[Particle Concentration (#ml): 184341.07 Particle Count (). 43004 Mode: 1.00-1.25

Analysis DatefTime: 2013/05/17 21h16m
Duration: 176m

Volume Analyzed mL): 0.2817
Image Frames Stored: 1059

Range (ym) > 1.00ECD<200 =>2006C0<500 =500ECD <1000 21000ECD<1500 =
Count gz s
Concentration #iml) 12509013 2717584

Range (um) 2 1.00ECD < 100.00 2 200E0D < 1
Count 43004 02
Concentration fiml) 18434107 2288

2T0.00ECD <
2s000Eco <7000 27000

1 1 [
382 EE 00

segmne 2NEEOC e canm
: P

To4 EE 10424107

Concentration (#imL)

Optional Parameter Ranges/Bins

Project Name: 5 percent BSAm-Run007
Analysis DatefTime: 201308/17 21hi6m Page 1023

pro rem@

Figure 5-1: Report — Title Page.

Sample Analysis Report

Sample Analysis Summary
‘Batch Name: Prtocot D 1.5 L 001213
Project

User: First Name Last Name

%BSARUN0S
File: BSA[18% BSA-RunD08/Bot! Ansiysis0.7_0.01 84372013 1:18:01 PMD
Method: Bott Analysis-07_00

ECD(um)*

Analysis DatelTime: 201308113 13h 16m
Duration: a12m

Mean: 232 Standard Deviation: 4.4 Range: 1.00- 10000 Volume Analyzed (mL): 06038
i 12834.82 2 : 8254 Mode: 100125 Image Frames Stored: 2334
1% BSA-Run006
5208
ss3z
5008

Countid)
8

1817

1261

100 100 2100 3100 4100 5100 5100 7100

ECD{m|

Project Name: 1% BSA-Run08
Analysis DateTime: 201308/13 13n10m Pagezeran

a1.00 3100 101.00

protemw

Figure 5-2: Report — Histogram Chart.
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Sample Analysis Report

[Method Identification
Name 0.3 mL Analysis (Concentration)
Type Sampie

B Method ID

Termination Type:
Total Available Volumeir
Purge Volume (mi):

Image Frames,

Image Storage

{Report Optio

Incluge Partic|

ECD (um)
[m] Min Value

#images.

Min Value

Morphological Fi iters

(if selected)

Max Value
Value #lmages.

Report Options

es/Bins

| IEMewkinil Size (ECD) Ranges/Bins

Optional Parameter Rang-

Project Name: 5 percent BSAm-Run007
Analysis Date/Time: 201308/17 21hi6m

Page30f23

p*otew’nw

Figure 5-3: Report — Method Summary.

Sample Analysis Summary
Batch Name: BSA_Test_Rows
Froject Name: 5 percent BSAm-RUn007

Sample Analysis Report

User: First Name Last Name.

File: ) 3ml
Method: 0.3 ml Analysis (Conceniration)
ECD(um) Mean: 170
Particle Concentration (#mi): 16434107

Standard Deviation: 1.02
Particle Count (#): 43004

1772013 2:16:30 PMID

Range: 1.00-300.00
Mode: 1.00- 1.25

Analysis DatefTime: 2013/05/17 21h16m
Duration: 176m

Volume Analyzed (mL): 0.2817
Image Frames Stored: 1050

Chart Data
ECDjpm]  Countf#) Cumulative(% ECD@m)  Counti) Cumulatve’s] ECDm)  Count(s) ECD(m)  Countf#§ Cumulative(%)
150 e , B T 500 o c50 0
250 Bazs - 2350 1 2450 [ 8550 0
3: 2107 , 295 1 500 o 0050 o
250 = 2550 o 650 o 6750 0
550 241 2050 1 4750 [] o850 [
= 04 2750 o 850 o 6950 0
750 ) 2850 1 050 [] 7050 0
850 a1 2050 o 5050 [ 7150 0
050 ) 050 o 5150 o 7250 0
1050 [0 EE] 2 5250 [ 7350 0
1150 [l =50 o 5350 1 7450 0
1250 & e o 5450 [ 7550 0
1350 O EE o 550 o 7650 0
1450 3 .50 o 050 [] T7.50 [
1550 4 .50 o 5750 [ 7850 0
1650 2 3750 o 5850 o 7250 0
1750 2 50 o sa50 o 8050 0
1850 3 50 o 6050 [ 8150 0
1050 [ 05 1 150 ] 8250 o
2050 2 4150 o 250 [ 8350 0
2150 2 4250 o 350 [] 8450 o
8550 o 11750 o 14250 [ 18150 0 B
Project Name: 5 paroent BSAM-RUR007 -
Analysis DatefTime: 20130517 2ihi8m Page4 or2s proteiny

Figure 5-4: Report — Chart Data.
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Sample Analysis Report
Parametor 1-ECD(pm), Range 17, 50.00-100.00
Fanea cimps smpa Fazenpat Fases Fasopa Famapa
. —

=

F-2101 P-1 FRIT P4

Size Scale (for reference)

s

Cropped Particle Images
(default = 10, maximum = 50)

Note: Particle ID = F#. P#
(Frame #, Particle #)

Project Name: 1% B54-RunCo0 o
Analysis DatefTime: 201308/13 13h19m st protein|

Figure 5-5: Report — Cropped Particle Images.

Exporting Reports

Reports for one or multiple projects can be exported. To do this, go to File Menu > Export > Reports.

[Fie] view System Configuration  System Operstion  System Maintenance  Help
Export b Project(s)
Import 3 Audit Trail
Exdit MWSS o
Methods
Repaorts

Figure 5-6: File menu.

Use Ctrl-Click to select multiple reports to export, then click Export. You can also select Export Entire
Repository to export reports for all projects in the repository.
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Figure 5-7: Exporting multiple reports.
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Export Reparts

Project Location:

=2 Repository
P-4 Demo Data

Name

Type Date Modified

<

Project Comments
Method Used
#of Runs
Set-Pairt

Total Size

<Muttiple Projects Selected>
<Multiple Projects Selected>
<Multiple Projects Selected>
<Multiple Projects Selected
<Muttiple Projects Selecteds

Export Entire Repository

Export

Close
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Archiving Data

MVSS can automatically archive data from the repository to a destination of your choice (i.e. network drive,
external hard drive). Data will be automatically archived after each sample (if running in manual mode) or batch.
To do this, go to System Configuration > Data Archiving.

4 MFI View System - [Mzin Meny

File View | System Configuration | System Operstion  Systemn Maintenance |

Hardware settings
User Groups
User Accounts

Data Archiving

Figure 6-1: System Configuration menu.

NOTE: Data that already exists in the repository prior to enabling archiving in MVSS 5.1 will still need to be manually
moved to the archive location.

Checking the Enabled box will turn on automatic archiving. Click on Browse to select a location to archive the
data. If the Auto delete oldest projects box is checked, MVSS will automatically delete the oldest data from the
repository once free local hard drive space is less than 20%.

- 5
&Jf Data Archiving E@g

Automatic Archiving

Enabled

I:l Auto delete oldest projects

Location
Lo} Browss
e *

Figure 6-2: Automatic archiving.
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+ Purge Volume
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Protocol Development

Prior to analyzing a sample, an operating protocol should be developed. The operating protocol includes the
steps for flushing the system, particle baseline, and analysis. For the MFI 5000 Series with the Bot1, the batch is
the operating protocol which includes all of these steps together. The operating protocol can be simple or
complex depending on the specific requirements of the sample and the objectives of the analysis. MFI 5000
systems have the flexibility to accommodate a wide range of operating protocols and, once a protocol has been
developed, the Method Analysis ensures accuracy and repeatability are maintained. This section provides
background information and guidance on developing MFI 5000 sample analysis protocols.

It is not possible to describe all the potential configurations and protocols for different sample types, flush fluids,
sample volumes, etc. Application and Technical Notes are available on many protocols not described here. For
specific sample requirements, please contact ProteinSimple Technical Support.

Overview
The objectives in developing an MFI operating protocol are:

1 To ensure the system is clean prior to use (i.e. an acceptable baseline is achieved),
2 to eliminate cross-contamination between samples,

3 to minimize cycle time.

The Methods and Sample Analysis menus facilitate these objectives.

The MFI instrument operates in manual mode and draws sample fluid through the flow cell. The sample is
introduced into the flow cell from an Inlet Port located directly above the flow cell. The Inlet Port accepts 1 or 5
mL pipette tips and 2, 10, and 20 mL syringe barrels. The Inlet Port is connected to the flow cell using disposable
tubing. The MFI with Bot1 uses an automated pipettor with 1 mL conductive tips to introduce the sample into
its larger Inlet Port.

As the fluid transits the flow cell measuring zone, images are taken of a fluid volume (this volume is fixed for
each Set Point). Every image is analyzed for suspended particles and all particles are counted and measured for
size and other morphological parameters. The timing of image capture has been selected for optimal sampling
efficiency without frame overlap.

The important MFI parameters to produce accurate and repeatable results are Purge Volume and Termination
Type. Purge Volume refers to the amount of fluid that will be pumped before particle measurement begins.
Termination Type determines the condition for the pump to stop operating. Together, these two parameters
are used to configure the instrument for sample analysis. There are several potential combinations and MFI has
built-in tools to assist in choosing the correct combination based on user requirements. More information is
provided later in this chapter.
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Typical Operating Protocol

A typical operating protocol for a stand-alone MFI instrument or one with Bot1 is shown below.

Flush System

Repeat as
Required

Repeat as

Perform Baseline Required

Analyze Sample —

!

Flush System

Shutdown

Figure 7-1: MFIl or MFI with Bot | operating protocol.

This protocol is suitable when a series of similar samples will be analyzed at the same time. In this instance, similar
refers to physical characteristics like transparency and viscosity.

Flush

System Flush/Preview is accessed from the MVSS System Operation tab for a stand-alone MFI system or one
with Bot1.

Hardware Control |Z|:|X|
System Flush

Flow R ate(ml/min] oid
Pump Direction [

Termination type

Marual -

i

Figure 7-2: System Flush/Preview screen and dialog box.
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Flush a Flow Cell prior to, and between, analyzing a sample and at shut down. The camera output is displayed
on the instrument monitor for visual verification of system cleanliness. A flush is normally performed at the
pump’s PRIME speed.

ﬁ CAUTION
If the Flow Cell edge is visible in Preview Mode (as a black bar at either the top or bottom of the
screen), remove and re-insert the Flow Cell. Refer to “Troubleshooting” on page 109 if this condition
persists.

Fluid Introduction

MFI (Manual Only)

Fluids are introduced to the MFI from vessels mounted in the Inlet Port (the stainless steel coupler mounted on
the armature directly above the Flow Cell). Any vessel with the appropriate geometry can be used. The Inlet Port
accepts 1 and 5 mL pipette tips and 2, 10, and 20 mL syringe barrels. Contact ProteinSimple for a list of
compatible pipette tips. The syringe barrels may be equipped with a male luer fitting if desired. Other vessels
equipped with a male luer adaptor can also be used. Contact ProteinSimple for assistance.

Pipettors must be variable, two-step models with separate tip ejection and blow-out.

The default state for introducing fluids assumes that the inlet port is “wet” (i.e. fluid is present in the flow cell,
inlet tubing, and Inlet Port). This reduces the risk of bubble formation between samples. However, it also requires
that the fluid remaining in the wetted components be purged at the start of a sample analysis. Purging is
discussed in the following section.

The MFI instruments can be operated using different fluid vessel configurations which may offer advantages for
specific sample types and volumes. Please contact ProteinSimple Customer Service for additional information.

MFI 5000 Series with Bot1 Autosampler

The MF1 5000 Series with the Bot1 uses an automated pipettor with 1 mL conductive tips to introduce the
sample into its sample Inlet Port, directly on the Bot1 Autosampler deck. The Bot1 does not accept syringe
barrels for fluid introduction in automated mode.
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Baseline Runs

A Baseline Run is performed to verify and quantify system cleanliness. It should be performed prior to every set
of sample analyses and on an as-required basis afterward. Always use particle-free flush fluids for baseline runs.

After the baseline run finishes, review the particle concentration within the size range(s) of interest. If desired
cleanliness is not achieved, re-perform the Baseline Run. If problems persist, refer to “Troubleshooting” on page
109. A Baseline can also consist of the average of multiple runs.

Notes:

+ Sample preparation and transfer under a laminar flow hood is recommended to prevent contamination from
airborne particulates and to achieve the cleanest baselines.

+ If a particle appears “stuck” on display, the Flow Cell may have moved or become contaminated. Flush the
system and repeat the Baseline Run.

Purge Volume

When a sample vessel (pipette or syringe barrel) is connected to a wet Inlet Port, a portion of the sample will
mix with the flush fluid. This mixed sample/flush fluid plus the flush fluid that was left in the fluid path must be
purged before sample analysis can begin. The combined volume is referred to as the Purge Volume.

Purge volumes will vary depending on the nature of the flush and sample fluids. The default values were
determined using particle-free water and polystyrene bead standards. For a 1 mL pipette tip, the default value is
0.2 mL. This is also the system default. For a syringe barrel without a stopcock, the default Purge Volume is 0.45
mL. For a syringe barrel with a stopcock, the default Purge Volume is 0.65 mL.

It is strongly recommended that Purge Volume be confirmed and measured for each flush fluid/sample
combination. Purge Volume can be determined by experimenting with Purge Volume set to zero and using
MFI’s Trend Chart (Time-Resolved Analysis mode). The objective is to measure the particle concentration from
Time (0) until time x when the particle concentration becomes stable. At Time (x), the pure sample is in the
Flow Cell and is therefore the time required for the Purge Volume to be removed. This is shown in Figure 7-3.
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Figure 7-3: Determining Purge Volume.
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Note that the time scale is a fraction of a minute. Compute the Purge Volume by multiplying Time (x) by the
Pump Speed for the Set Point. The nominal values for Pump Speeds are shown in the table below for each Set

Point.
SP1 Time(x) *0.22
SP2 Time (x) *0.10
SP3 Time (x) *0.17

Table 7-1: Purge Volume calculation.

Schlieren Lines

If the flush and sample fluids have different physical properties, dark wavy Schlieren lines will be observed as the
mixed fluid transits the Flow Cell. The Purge Volume must be large enough to ensure these Schlieren lines (i.e.
the mixed fluid) are purged before particle analysis begins.

A density-matched buffer should always be used between samples to avoid Schlieren lines. In the case of
viscous samples, perform a Pump Calibration as described in “Pump Calibration (MFI 5000 Series)” on page 60
with the viscous liquid to ensure correct measurement. To determine the correct Purge Volume, follow the same
procedure as described earlier in “Purge Volume” on page 81. An example of a Trend Chart showing Schlieren

lines is shown in Figure 7-4.
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Figure 7-4: Schlieren Lines and Purge Volume.
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Bot1 Autosampler

The Bot1 Autosampler is an optional module that can be attached to an MFI 5000 Series instrument. It consists
of an automated pipette system with a removable tray that supports four, full-sized ANSI/SBS-compliant
modules, one half-size module, and one quarter-sized module. The automated pipette system can be
configured through MVSS to dispense samples, flush/clean the system, and perform periodic automatic
baselines.

Reusable
tip holder

Tip waste bin

Pipette tip

rack holder

Figure 8-1: Botl deck layout. The pipette tip rack and deep well plates can be in locations 3, 4, 5, and 6.

The presence of the Bot1 will be automatically detected by MVSS and will open up new menu options to allow
the user to create and execute sequences of measurements known as batches, as well as perform routine
maintenance on the instrument. These menu options are described in this chapter.

Bot1 Calibration

The Bot1 has a calibration routine to ensure positional accuracy of pipetting and accurate dispensing into the
Bot1 sample inlet port. The x,y, and z positions of the pipette unit are verified through the use of a reference
calibration pin. The Bot1 Calibration dialog can be found in the System Maintenance menu. The Bot1 should
be calibrated weekly, or if the system has been bumped, moved, or found to be out of calibration.

Bot1 Calibration for Positional Accuracy Only

To perform a calibration for positional accuracy only, use the following steps. To calibrate the system, see “Bot1
Sample Inlet Port Calibration” on page 87.

1 Select the Calibration Pin from the drop-down box.
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2 Press Start Calibration. The system will warn that continuing will clear the existing calibration values. Click
OK to proceed.

The system will move close to the calibration pin. Using the directional controls (Figure 8-2), move the
pipette unit until it is just touching the top of the calibration pin as shown in Figure 8-3, adjusting the Step
Size to a smaller value as you approach the pin as needed. Take care to not crash into the pin.

( ¢if Botl Calibration = [ ] [ |
Paosition: (32.56, 59.94, 0.39)
Calibration Pin: X
Step Size 1 =
Current offsets: (122.94, 161.66, 98.66)
Calibration Offsets in Hardware: {-1.26, 0.19, 0.14)

Back

Left Right

Front

Start Calibration

Close

%

Figure 8-2: Bot| Autosampler Calibration Dialog

Figure 8-3: Bot| pipette unit positioned over calibration pin.

4 Press Set. The system will automatically re-initialize and then move back to the pin.
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5  Verify that the pipette unit successfully moved back to the pin in the calibrated position. Small positional
errors of less than ~0.2 mm are to be expected.

6 If the calibration is not satisfactory, repeat the steps above.

Bot1 Sample Inlet Port Calibration

The Bot1 pipette tip must be properly aligned with the left side of the inlet port to ensure correct fluid dispensing.
When the pipette tip is not aligned properly with the inlet port on the Bot1, this can cause microbubbles or even
overflow of liquid when pipetting.

Correct Positioning of Pipette Tip Relative to Sample Inlet Port

The Bot1 is attached to the top of the MFI 5000 Series instrument via three alignment pins located on the top
plate of the MFI 5000. However, there can be some variability in the x-y-z location of the sample inlet port
concerning the Bot1. The sample inlet port position is configured during the Bot1 installation, but moving or
bumping the instrument can cause some adjustment of the inlet port to be required.

The correct position of the pipette tip with respect to the sample Inlet Port is shown in Figure 8-4. The tip
should be located slightly to one side of the port, and below enough such that the tip is submerged into the
fluid in the sample Inlet Port. If the tip is located above the fluid in the port, the dispensing operation will cause
micro air bubbles to form in the liquid.

Figure 8-4: Correct pipette tip alignment with the sample Inlet Port.
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Inlet Port Calibration Procedure

Ensure that your fluidics is set up correctly with the MFI pump and volume dispense rate calibrated. Then
perform the inlet port calibration using the following steps.

1 In the MVSS main menu, select System Operation > Batch Management. Create a batch operation with
one flush of water at 0.9 mL at a rate of 6 mL/min. Place the pipette tips and reservoir buffer for flushing on
the left-hand side (positions 3 and 5) of the Bot1 so that the inlet port is clearly visible.

2 Execute the batch. During the single flush, examine the pipette tip location in the sample port, and
compare it to Figure 8-5. If required, go to System Configuration > Bot1 Configuration and adjust the
sample Inlet Port location. A more positive x- or y-value will shift the pipette tip left/down relative to the
port. A more positive z-value will move the tip lower into the port. The pipette tip should be as low in the
port as possible without touching the port.

3 Exit the menu and restart MVSS. Repeat steps 1 and 2 to fine-tune the port location as required until the
pipette tip is located in the port as shown in Figure 8-4.

D/v%qf
52 mm (approx.) P
X - 1% e,
(0,0 =

% %

Pipette Tip

Location
______________ 75 mm
(approx.)

Sample Inlet Port

Figure 8-5: Diagram of correct pipette tip alignment with the sample Inlet Port.

Batch Operations

The Bot1 defines a sequence of operations as a batch. The MVSS software allows the user to create, edit, import,
or export batches in the software. A batch requires the user to create or have an Analysis method prior to batch
creation. The available Bot1 batch operations are defined in the following sections.
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Bot1 Sample Analysis

A Sample Analysis operation executes an MVSS method within a batch. A sample analysis requires an Optimize
Illumination to be performed before the method will be executed. The configurable parameters for a sample
analysis operation are:

+ MVSS Method
+ Sample Analysis Liquid Location
+ Optimize Illumination Liquid Location

+ Stirring Cycles/Speed (optional)

Flushing

A Flushing operation is used to clean the flow cell between samples. Typically the user will perform one or more
flushes of detergent, buffer, or filtered water before executing the next sample analysis or baseline operation.
Refer to the User Guide for the MFI 5100/5200 Flow Microscope or the MFl Method Development Guide for
information on detergents used for flow cell cleaning. The flushing operation has the following configurable
parameters:

+ Fluid Location
+ Liquid Volume (0.1 -1 mL)
+ Flushing Rate (0.1 - 6 mL/min)

Flush at the maximum speed of 6 mL/min to ensure particulates and/or air are completely removed from the
system.

Baseline

A Baseline operation is used to determine the cleanliness of the system. It executes a user-specified MVSS method
and will compare the results with the specified pass/fail concentration criteria over the given size range. The
configurable parameters for a baseline operation are:

+ MVSS Method

+ Sample Analysis Liquid Location

+ Optimize Illumination Liquid Location
+ Pass/Fail Concentration

+ ECD Size Range
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+  Number of Retries

If the baseline passes, the batch will continue to the next operation. If the baseline fails, the system will attempt
to clean the system by re-executing the series of flushing operations leading up to the baseline operation. If the
baseline fails up to the maximum number of retries, the system will halt and a visual alarm will occur.

Stirring

The Stirring operation is used to re-suspend samples before beginning the sample analysis. The stirring
operation has the following configurable parameters:

+ Liquid Location
+ Stirring Volume
+ Number of Stirring Cycles

+ Stirring Rate

While stirring is integrated into the sample analysis operation, it is important to add an additional stirring operation
before the analysis operation when optimizing illumination using the sample fluid.

Time Delay

A Time Delay operation allows the user to pause the system between batch operations. The delay value is
specified in seconds.

Dry System

A Dry System operation is used to remove fluid from the system. This is used to minimize flushing steps be-
tween dissimilar fluid types, and also to reset the volume in the sample inlet port in case of small calibration
errors between the pipettor and the peristaltic pump. It is recommended to periodically insert a Dry System
operation between many successive flushes to reset the volume in the port, especially before starting a new
analysis.

Batch Creation

A batch is considered to be a sequence of operations that can be executed one or more times. An example
sequence of operations and volumes for a three-run measurement of 1 mL polystyrene bead samples is given in
Table 8-2.
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In-Sample Optimize lllumination
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The Bot1 protocol differs from manual operation by using in-sample optimized illumination to ensure accurate
count/concentration results. The Bot1 contains 50 pL of fluid in the sample port during normal operation.
Optimizing in filtered water or buffer before starting an analysis will result in this water/buffer potentially diluting
the sample. Therefore the Bot1 Optimize Illumination operation has a built-in purge operation, so that
optimizing using sample and following the protocol in Table 8-2 will ensure accurate count/concentration

results.

Cleaning

Run 2 Run 1 Baseline

Run 3

Operation Liquid Volume (mL)
Flush 0.22 pm Filtered Water 0.9
Flush 0.22 pm Filtered Water 0.9
Dry System

Flush 0.22 pm Filtered Water 0.9
Optimize Illumination 0.22 pm Filtered Water 0.22
Baseline 0.22 pm Filtered Water 0.7
Dry System

Flush Water/Filtered Buffer 0.9
Stir 3 cycles, speed 5 Sample 1

Optimize Illumination Sample 1 0.22
Stir 3 cycles, speed 5 Sample 1

Analysis Run 1 Sample 1 0.7
Flush Water/Filtered Buffer 0.9
Stir 3 cycles, speed 5 Sample 2

Optimize Illumination Sample 2 0.22
Stir 3 cycles, speed 5 Sample 2

Analysis Run 2 Sample 2 0.7
Flush Water/Filtered Buffer 0.9
Stir 3 cycles, speed 5 Sample 3

Optimize Illumination Sample 3 0.22
Stir 3 cycles, speed 5 Sample 3

Analysis Run 3 Sample 3 0.7
Flush 0.22 pm Filtered Water 0.9

Table 8-2: Typical batch configuration for three sample analysis run operations with a cleaning and baseline cycle.
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Batch Manager

A batch can be configured using the Batch Management user interface in the System Operation menu. An
example of this interface is shown in Figure 8-6. The general sequence of events when creating a batch is as

follows:
+ Define the modules to be used during the batch
+ Define the liquid volumes available at each module location

+ Add operations to the batch

The user can execute the batch or save the batch for later use. Saved batches can be used as templates to
create new batches. Batches can also be exported in a tab-separated (TSV) text file, and imported into other MFI

systems equipped with a Bot1.

Batch Operations B
. [p;m;uw st A . ; f\ﬁ:IFI T ——
09  mlofliquid from Al atarateof 6 mL/min, - @E]E]
09  mlofliquid from A1 atarateof 6 mL/min, @@E]
B
09  mlofliquid from &A1 atarateof 6 mL/min. @@E]

& e TR % . BEE

v [ <Empty Module> -|

!

+ |} Axygen Singlewell 12 Channel

[60/0/0/0/00/000,00]
60066001000
0/0/0/0/0/0/0/00C
0/0%0]

R

Batch Name:
Example 3-Run Batch

Additional Notes:

e - g o stir 051 mof i found nfocson AL for 31| ocswihacspenivg [ (2] (&)
)| EE 1 0 & rate of [ engnesring rits -6
ooty o ; " @
i Analysis
AL 200 3] "

I 0

Figure 8-6: The Batch Management user interface.
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Module Details

The Module Details section provides a graphical representation of the Bot1 tray. The user can choose the
modules that will be used in the batch. Note that the Discard bin is required to be in location 1, and the Pipette
Tip Reuse module is required to be in location 2.

Batch Operations

The batch operations can be viewed as a menu on the upper right side of the batch protocol interface. Once
selected, operations can be moved up and down or deleted from the list. The MVSS software will prompt the
user to complete the required fields before the batch can be executed.

Liquid Details

This section defines the liquid volumes present in the sample holders and reservoirs specified previously in the
Module Details section. The user has the option to reuse pipette tips for specified liquids. This is recommended
for flushing/cleaning fluids, such as water or detergents, to minimize the use of pipette tips. The pipette tip
reuse module is required to be specified for tips to be reused.

Batch/Summary Details

The batch and summary details sections allow the user to name the batch, add notes about the batch, and
provide some summary statistics on the batch such as the number of tips used, the number of operations, and
the estimated completion time.

Creating a Batch

A batch is the sequence of operations performed by the Bot1. A workflow diagram of the batch creation
process is shown in Figure 8-7. Users can create, edit, import, or export batches. Once a batch is created or
import- ed, it can be deleted (in MVSS version 3.3.0 or higher). Prior to creating a batch, the user must either create
MVSS Method(s) or have one available, and all Baseline and Analysis operations will require a method.
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&' Batch Management )
Batch Operations
Please select a new operation to add: i )
[Analysis -] (MFI'[ mcro-row imagng
AN

Add/remove definitions and

define order

Define modules

B
Sample Batch

Location  Volume  Reuse Tip

Additional Notes:

Created By: A
Admin

Summary Details

Number of Operations: 0

Number of Analysis Operations: 0

Estimated Time:

Estimated Pipette Tips: 0
el

Summary of Batch
(Run Time, Tips Used, Number of
Operations)

Define liquid volumes and

locations

Figure 8-7: Batch creation process.

Step 1: Batch Creation
1 Create and save a Method for sample analysis.

2 In the main menu, select System Operation > Batch Management:

e Ve .
File View System Configuration | System Operation | System Maintenance Help
Create Method

Batch Management

Batch Execution History

Analyze Multiple Samples

System Flush/Preview

Figure 8-8: System Operation menu.
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Step 2: SelectType
3 The Batch Management window will open and request the selection of a batch type. These options are:
+ Blank - Creates an entirely new batch

+ Import - Imports a batch into the repository

+ Load - Allows using a pre-existing batch from the repository as a template

NOTE: Select Load if you will be running the batch without making edits.

Batch Selection

Blank | Import |

10-10-13 =t

Mew

Load

10-10-13b

10-14-13

m

10-14-12 b

1000 ul well updated
1000 ul well updated rev
1000 ul well updated revl
10FlushlAnalysis
10flushwithdry

Iflush bot 1 cal

4-23-14

9-26-138
QFfushlAnalysis

Stimes

Otimes-new

| Cancel | |E|
Figure 8-9: Select batch type.

New batches are blank as shown in Figure 8-10. The Batch operations menu allows the user to simply click each
operation to add it to the protocol list. Click and drag the operation to move it within the method.
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New Load Save | Exccute | Import Export Notes Liquids | © Exit |
e ——]
Define liquid volumes and

Module Details 2 )
: locations in header menus

<Empty Module>

» ®

<Empty Module> « || <Empty Module>

<Empty Module> || <Empty Module>

Define modules

Figure 8-10: Blank batch protocol.

Step 3: Module Details

Batch Operations

( Delay

Stiring

[ Optimize llumination

Baseline

Repeat

Add/remove definitions and
define order
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4 In the Module Details screen, use the drop-down menus to assign a module type to each position inside

the Bot1 tray.
+ Discard bin - Position 1 (required)

+ Pipette Tip Reuse - Position 2 (required)

+ Microplates and buffer reservoirs - can be placed in Positions 3-6.

NOTE: Insert microplates and buffer reservoirs in the Bot | tray with Al in the top left corner.
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Batch Creation

n
o Batch Management . SEESTNNENS e WS

Module Details

1’_

<Empty Module>
Discarg

Axygen Pipette Tips

11| Axygen Multiwell 8 Channel
Axygen Singlewell 12 Channel

Eppendorf 86 Well Plate - 1000 plL
Eppendorf 96 Well Plate - 2000 ul

Figure 8-11: Selecting module positions.

v View of empty and filled modules:

Figure 8-12: Empty modules (left) and filled modules (right).

5 When defining the Liquid Details in the window, note the following:

+ Liquids cannot be defined until you have placed modules and shown them as filled

v Select modules from the drop-down menu
+ Right-click on the cell you want to add liquid to as shown in Figure 8-13:
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Eppendorf 96 Well Plate - 2000 ul Auxcygen Singlewell 12 Channel

Add Liquid

Figure 8-13: Right-click on a cell to add liquid.

+ To fill multiple cells, right-click and drag
+ To remove liquids or add info, right-click the well:

Eppendorf 96 Well Plate - 2000 pl Auxygen Singlewell 12 Channel

Add Liquid

Remove Liquid

Info

Figure 8-14: Right-click on a cell to add info or remove liquids.

+ Empty cells will be highlighted in yellow
+ Filled cells will be highlighted gray when selected

+ Hovering the mouse over a cell will display its well number:

Eppendorf 96 Well Plate - 2000 ul

Figure 8-15: Well number.
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6 Inthe Liquid Details Summary window:

+ Liquids cannot be defined until you have placed modules and shown them as filled

+ Select liquids from the menu

+ Well positions will show “prefilled” to the maximum volume allowed

Figure 8-16: Liquid Summary window.

Step 4: Add Operations

Most operations require user-defined volumes, locations, and parameters. MVSS will notify users if any

Liquid Summary
Location Volume Reuse Tip
5H12 2 False
A0 2 False
SA11 2 False
5:A12 2 False
5810 2 False
5B11 2 False
5:812 2 False
5:.C10 2 False
5Cl1 2 Falze
5C12 2 False
5D10 2 False
5D11 2 False
5:012 2 False
SE10 2 False
5E11 2 False
5:E12 2 False
B:A1 2%0 False
A8 2 False
5A9 2 False
5B8 2 Falze
5B9 2 False
5C3 2 False
509 2 False
508 2 False
5D9 2 False
SEB 2 False
5:E9 2 False
Lok |

information is missing or volumes are incorrect:
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Baseline  the system using liguid in EI . & || ||
using the methodl | o

A successful baseling is less than 200 particles/mL measured with the
ECD between 2 and microns.
If the baseline fails, retry times,

Liguid Locaticn cannot be empty for Baseline Liguid.
Method cannot be empty.
Maximum Particle Size value cannot be empty.

Failure Retry value cannot be empty.

Baseline the system using liquid in 6iAL o ||

using the method For Botl-0.9_0.0

A successful baseline is less than 200 particles/ml measured with the
ECD between 2 and 100 microns,
If the baseline fails, retry 3 times,

Figure 8-17: Notification of missing information.

7 Choose batch operations in the Add Operation list. Click, drag, and drop an operation to move it up
or down the stack.
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NOTE: Baseline and Analysis operations are the execution of a previously defined MVSS Method.

Batch Operations

Baseling

( Delay | e | Dry System | R |
J J Anaiysis J

[ Optimize llumination Repeat ]

Figure 8-18: Add Operations list.

8 In the Batch Operations window:

+ Use the operations buttons in the Add Operations tab to add steps to the batch
+ To delete a step, click the X button

+ To reorder steps, simply click the step, drag and drop:
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Batch Operations

J

Delay.

Fr—]

Do)

09

mL of liquid from &A1 atarate of 6

09 mLofliquid from AL atarateof 6

(
=

mUUmin.

mU/min.

« || Axygen Singlewell 12 Channel

ECD between 2

A successful baseline is

15 the baselne ais,retry 3

09 mLofliquic from A1 atarateof 6

=)

lessthan 800 particles/mL measured with the

and 100 microns. =

times.

mUUmin.

09

mLof iquid from BAL  atarate of 6

mUmin.

Flush

09 mLof liquid from GAL  atarateof 6

mb/min.

Optimize llumination with 022  mL of iquid from GAL

Figure 8-19: Reorder steps by clicking the step and dragging it to the desired position.

+ Toadd a step, select a step from the menu at the top of the Batch Operations panel located on the right
side of the Batch Management screen. The new step will be inserted after the one that was selected and
can be moved by dragging it to a new location. You can also delete a step by selecting the X button on

the right-hand side of every step:

Batch Operations

Delay |[ Flushing ]I[ Dry System ] [ Stirring
[ Optimize Hlumination ] [ Baseline ] [ Analysis l [ Repeat
Flush ] mL of liquid from ] at a rate of ] mL/min.

Delay the batch for seconds.

Figure 8-20: Adding a step.

NOTE: Baseline is for particle background and Analysis is the method you selected for the sample.

+ To quickly define the sample well used for a step, simply select the well on the plate map and drag it to
the batch location (Figure 8-21). You can also use this step for defining the buffer reservoirs to use for flush

steps.
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Eppendorf 96 Well Plate - 2000 jL

Acygen Singlewell 12 Channel

08 ml of liqu

=

with a dispensing rate of 5

engin

g units (1-6).

und in location SA2 for 3 cycles

|

Optimize Ilumination  with

022 L of liquid from | 5:A2

with a dispen:

f 5

engineering units (1-6).

Stir 07 ml of liquid found in location S:A2 for 3 eycles

alysis  the sample in location 5A3

using the method 0.9 sample-0.2 purge

Bl BB &

Figure 8-21: Select and drag a sample well to move it to the batch.

9 Repeat operation feature:
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The Repeat operation is available from the Batch Operations menu, designed for fast Bot1 batch protocol
creation. Complex protocols can be finished in minutes by repeating a series of steps for a group of

samples. To implement a Repeat operation in a new or existing Bot1 batch protocol:

+ Add the Repeat operation to the protocol using the Batch Operations buttons. Click the Repeat button.
The new operation will appear in the protocol. Then just click and drag the new operation to the desired

location.

Batch Operations

( Delay | [ Flushing | [ Dry System | [ Stirring ]

[ optimize Humination | | Bascline | [ e ]I[ — ]

Flush 09  ml ofliquid from GAL  at arate of 6 mL/min. E]

Flush 09 mlof liquid from 61 atarateof 6  ml/min.

Dry System

Start Repeat for Samples -

End Repeat

Flush 09  ml ofliquid from GAL  at arate of 6 mU/min. E]

Optimize Illumination  with 022  ml of liquid from G:AL E] =

Stir 08  ml of liquid found in location 5B1  for 3 cycles E]
with a dispensing rate of 5 engineering units (1-6).

Analysis  the sample in location 5B1 |, E]
using the method Protocol C Sample Analysis E]

Figure 8-22: Adding a Repeat operation.

+ Next, add the steps that you want to include between the Start Repeat and End Repeat by selecting
steps from the Batch Operations menu and moving them to the desired location. Select Flush, Optimize
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Illumination, Stir, Analysis, and Dry steps to include within the repeat. Fill each step out as you normally
would with volumes, labware locations, stir speed settings, and choice of analysis method.

+ To apply samples to the Repeat operation, right-click to select all of the sample wells that you want to
include in the repeat from the plate map. The wells will change from blue to dark gray once selected. Drag
and drop the selected wells onto the for Samples box in the Start Repeat step. The for Samples box will
update to Samples and the Analysis step within the Repeat will also specify Samples. To ensure that you
stir your samples and optimize illumination correctly, check that the Samples description is shown in the
Stir and Optimize Illumination steps as well. Figure 8-23 shows the final protocol, updated to include the
new Repeat group of samples.

New load Seve | Exccute | Import Export Notes Liquids | Eit

Batch Name T Protecol

Batch Operations

( Delay. |

stirring

( J ( J (
[ ) i) e |

Flush 09 mLof liquid from GAL atarateof 6  mmin

3]

Axygen Pipette Tips ~ || <Empty Module> -

Dry System

<4

Start Repeat for Samples SAL 5:A2, 5A3, 5:A4, 51, 582, 5:83, 5:B4, 5.C1, 5:C2, 5:C3, 5:04.

lush 09 mLof liquidfom GAL atareteof 6 ml/min.

orf 96 Well Plate - 1000 L — —
Optimize llumination  with 022 mL of liquid from GAL

09 mLof liquid found in location Samples. for 3 cycles

with a dispensing rate of 5 engineering units (1-6).

nalysis  the sample in location Samples .

— =

lush 03 mLofliquid from GAL atarateof 6  mUmin,

lush 09 mlofliquid from GAL atarateof 6  mmin

Dry System

Bl Bl EE|E|E]E

End Repeat

Figure 8-23: Batch protocol with new Repeat step.

10 Method selection options:

+ Click the Browse button to the right of the method window to browse methods:

Analysis  the sample in location  5:H12 |

using the method |T}

Figure 8-24: Browse to select methods.

+ Select a method from the pop-up list:
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Figure 8-25: Selecting a method.

Please select a method:

10-14-15 Batch B
2000

5 um standards

Sconcentration Venfication Sum

Sconcentration Verfication Sum Pc

Botl default sample analysic

Concentration Standards

Concentration Verification 5 um 121013
Concentration Verification 5 um 7-10-13
Concentration Verification 5 um 7-10-13_corrected
Concentration Verification Sum

Concentration Verification Sum Test -

=

+ Name and save your method, then start the run

11 Final batch view of a completed protocol:

New Load Save | Evecute | Import Export Notes Liquids ||

BatchName  Protocol C_2mL plate2

0/0/0/0/0/00)
50/0/0/00,00)

©®
(O]

Batch Operations.

o —— E—— ——
e | e
P T T . B“
ot [N ot et o [ 2 e of [ i @‘
Fo— @‘
it [T ot et o [t et of [ i @‘

« || Axygen Singlewell 12 Channel N | E‘
g 09 ml of i found i location S8 for (31 ccles: =
with s dispensing rate of 5 engineering units (1-6).

Analysis  the sample in location |SHI2. , =

i e e =]
Flush 09  mlof liquid from 6AL  atarate of 6 ‘mU/min, E
[T ot e o [t e ot [ e @‘
— @‘
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Figure 8-26: Example batch.

Step 5: Pre-batch Execution Checks

page 104

1 Verify all microplates and reservoir buffers are in the appropriate location and contain sufficient (excess)
volumes as indicated in the batch.
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2 Verify enough pipette tips are available to complete the batch.

3 Make sure the Discard bin and Reusable Tip Holder are empty before starting a batch.

Batch Execution

Once a batch is configured, the batch can then be saved and executed. When the Execute button is clicked, a
Batch Execution dialog will display, as shown in Figure 8-27. This allows the user to add liquid names and notes
for each liquid. The liquid name for samples is used to name the MVSS project file, allowing users to execute a
saved batch multiple times to generate unique sample analysis data sets. The user can choose a path to save
the project files generated from the batch. Methods which have a predefined root folder will ignore this path
and save the project to the folder specified in the method.

[ 44 Batch E:cecution- . Iﬁ1
Batch Details

Batch Mame: Protocal C

Load Operator: I

Project Path: \Project Name Location D
| Liquid Details

Lecation Velume Name MNotes

B:A1 100 Filtered dI H2O

5:C1 il CCO02 Lot 40936 Exp May 2013

5:C2 bl CCO02 Lot 40936 Exp May 2013

5:C3 bl CC02 Lot 40936 Exp May 2013
il 5:C4 I CC02 Lot 40936 Exp May 2013

Cancel ‘ l Execute

k

Figure 8-27: Batch Execution user interface.
Be sure to define the project path for the file so that the file name length is kept to a minimum and enables file

import. If you do not specify a project path for the file before you execute the sample run, your data may not be
accessible for further analysis.
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Batch Progress/Results

During the execution of a batch, a Batch Progress window will display as shown in Figure 8-28. The progress of
each batch operation is highlighted during the execution, with successfully completed operations marked in
green, in-progress operations in yellow, and failed operations in red. On completion of the batch, the user can
select the analysis operations in the list, select the Analysis Report tab, and click View Report to launch the

report for the analysis run.

This batch summary dialog can be viewed later by selecting System Operation > Batch Execution History

and selecting the batch name and date the batch was executed.

Figure 8-28: Batch Progress window.
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View Preview in Binary Mode

Ciperation Details

Stirring "5:A12" at 5:A12 (rate=3. volume=700. cycles=3)

~ ) Summary Details
Complete (%) 50

Time Elapsed (min): 053
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Importing and Exporting Methods and Batches

Importing Batches

MVSS versions 3.3 and higher allow the import of projects or batches from version 3.1 or higher. From the main
menu, select File > Import > Methods or File > Import > Batches. Browse for the files and select the ones to
be imported.

< Open (3]
Look in exports 31913 - OB
- Name - Date modified Type Size -
i [ Ssize1-Run003_20130716152736000.data___ 9/18/2013 233PM__ DATA File 304679 KI
RecentPlaces ™ g 1933 20130910145515000,data /10/2013 233PM DATA File 280,170 ki
T | _9-18-113 no2 new method_201308181533.. 9%/19/2013 233PM _ DATAFie 285,801 KI
__11111_20130712180600000.dats 9/19/2013 233PM  DATA File 61448 KI
Desktop _|_aprojectwith no rost_3013062612490200...  9/18/2013 233PM  DATA File 149308 KI &
|| _method na fid prj no fid_20130712122546... 9/19/2013 734PM  DATA File 15,486 KI
| _Project Name_20130918153242000dats__ %/19/2013 401PM__ DATA File 208,839 KI
Libraries | 8-14-15_Sample 1_20130814155524000.data  9/18/2013 231PM  DATA File 23865 K1
[ Baseline_Project Mame_2013061012303000., %/18/2013 231PM  DATAFile 44515 K1
Ay __|Folder 1_Projectin Folder 1_201309141804..  9/18/2013 231PM  DATA File 17,99 K1
Computer | impor_Mived beads na filters_2013061915, 9/1/2013 793 PM __ DATA File 344,458 K1
= | NaRoot Folder_Project Name_ 1013090511, 9/19/7013 7:32PM  DATA File 53K
Q& , [[CHL 115 water-Runi4_2013012716365500... S/18/2013 232PM__DATA Fie 53182 K17
Network
File name: “import_Mied beads o ters __20130613153933000 dats” *_Bsizel Runl) = [_gpen
Files of type: Data Files [". data) +) [ canes |

Figure 8-29: Importing multiple files.

Exporting Methods and Batches

MVSS versions 3.3 and higher also let you export and then delete methods and batches. From the main menu
click File > Export > Methods or File > Export > Batches. Select the files for export, and then check the De-
lete methods after the export checkbox:
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tethod Select

H Method Name Date Time Created By 3 ..
1 News Method 2013/06/19 12h26m03s System default
2 ‘i ater Baseline Tests 2013/0619 12h26mS8s First Hame LastMame |-
3 Bumslandaids 13/06/19  16h27mlds  FistMameLastMame |
4 Concentration Standards 2013/06/19  16h09mS7s First Name Last Name
5 Report only 2013/06/20 10h25m20s First Name Last Mame T
3 Methods 1 2013/06/26  14h40m37s First Name Last Name
7 dispense cal 20130710 14h09m00s First Name Last Mame
8 Concentration Vefication 5um 710-13 2m3/07470 15h27m37s First Name Last Name
9 Size Verification 10um 7-10-13 2013/07/10 15h30m25s First Name Last Name
10 Size Verification S um 7-10-13 2M3/0710 15h3ml2s First Name Last Mame
n Concentration Yenfication 5 um 7-10-13_canected 2013/07.10 15h32m05s First Hame Last Hame
12 testbatch 2013/09/03  18h28m3Es First Mame Last Mame -
< " I ¥
Method Description
[¥] Delete methods after Export 'm 'W

Figure 8-30: Delete methods after export.

User Account Permissions

You can edit user account permissions. User account permissions can now be edited. To do this, from the main
menu click User Account > Edit User. Select or deselect features to enable or disable for specific user accounts:

Edit Usar Account

User Name: Steve Phone 408 5105511 Bd

First Name: Steve E-mail steve gallagher@proteinsimple com

Last Mame Gallagher Password Expiry 30 (days)

Employee 1D 11234 oomint #s
Perform Analysis [C] Create Method
(Open Report [ Create Group
[ Export Report [~ Create Accourt
[T View Image [ import /Export Projects
View Audit Trail

[¥] View/Export Log Files
[ Impart/Export Delete Audit Trai B
[¥] Analyze Multiple Samples e Data(Projects. Logs)
[ Edit Mutti-Sample Fiters [ Hardware Settings

Import/Export Methods [7] Aow Cell Focus
Impart/Export Eatches [7] Aow Cell Integrity Check

Figure 8-31: Editing user information.
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Troubleshooting

Chapter Overview

+ Frequently Asked Questions
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Frequently Asked Questions

Where do | get the latest update for MVSS?

MVSS software is available for purchase by contacting a ProteinSimple sales representative. Changes to the
software revision can be found in the software release notes or in the README file found on the CD or FTP site.
Please see Chapter 2 for details on installing the software.

How do | back up my data?

Data can be backed up from the repository by following the procedures outlined in “Export Single or Multiple
Projects” on page 24. Note that data needs to be exported in binary mode in order to be re-imported into
MVSS and to maintain 21 CFR Part 11 compliance.

It is recommended that data be backed up daily to protect against data loss.

The software tells me the instrument/camera is not detected. What do | do?

If the software reports that the camera is not detected, check the Firewire connections on the instrument and
PC by disconnecting and reconnecting the Firewire cable. Verify in the Windows Device Manager that the
Firewire camera driver is correctly installed by ensuring the driver under Imaging Devices is set to “OEM Firewire
Camera Release 4”.

If the software reports that the instrument is not connected, check cable connections between the PC and the
instrument. For MFI or MFI with Bot1 systems, verify that the COM port settings are correct for the instrument
by comparing the Hardware Settings (page 30) menu settings with the system COM ports reported in the
Windows Device Manager.

If the issue persists or for more information, please contact ProteinSimple Service for additional troubleshooting
steps.

My baseline counts are too high. How do | improve them?

Maintaining the cleanliness of the inlet port, tubing, and flow cell is an important part of achieving low
baselines. The instrument should be cleaned properly and components replaced on a regular basis as
outlined in the Maintenance section of the Instrument User Manual. For protocol tips for achieving low
baselines, please see the Baselines section of the Good Operating Practice chapter in the Instrument User
Manual.
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Particles are sticking to the flow cell during a run

Proper cleaning of the flow cell can reduce the propensity for particle sticking, as outlined in the Maintenance
section of the Instrument User Manual. If the flow cell is properly cleaned but stuck particles are still occurring,
this may be an indication that the flow cell coatings have degraded, or the coating may be inappropriate for the
sample type. Please contact ProteinSimple Service for information on available flow cell options.

MVSS software has the ability to remove stuck or slow-moving particles from the entire particle population of a
sample. Please see the instructions in “Analyzing Multiple Samples” on page 45. MVAS and Image Analysis
software also have a feature to remove duplicate particles from a measurement run. Please see the MVAS or
Image Analysis User Manuals for details on how to use this feature.

How do | open my data in MVAS?

Data can be exported to MVAS in two ways. First, an individual run can be exported using the Copy Run Data
functionality when viewing reports or images, as outlined in the “View Menu” on page 27. Second, complete
projects can be exported from the repository in non-compliant mode (CSV/JPG/PDF format) as shown in
“Export Single or Multiple Projects” on page 24. Both of these operations will export the run data in CSV
format, which is appropriate for creating an MVAS project.

How do | open my data in Image Analysis?

If Image Analysis is installed on the MFI computer, it can be launched directly from MVSS by selecting System
Operation > MFI Image Analysis. When running in this mode, Image Analysis has direct access to all of the
projects in the repository and can be opened using File > Open > Project in the Image Analysis software
package. Complete projects can be exported from the repository in non-compliant mode (CSV/JPG/PDF format)
as shown in ”Export Single or Multiple Projects” on page 24. Exported project data can then be opened using
File > Open > Browse (CSV) in the Image Analysis software package.

How do | optimize my protocols for analysis?

For information on how to optimize a method on an MFI or MFI with Bot1 system or for applications-specific
information, please refer to the MFI Method Development Guide.
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Handling Errors When Creating a Bot1 Batch Protocol

I get an error when | try to edit an existing Bot1 batch protocol.

Try editing the name of the batch so it uses a new name. If the batch name already exists, the software will
prompt you to change the existing batch name so you don’t overwrite it. Here’s a more detailed explanation of
how to select, edit, and create new batch protocols:

Select Batch Management from the main menu. The following window displays:

L7 il

Batch Selection

Mew

Simple Batch 1

Super Batch1
Super Batch 2

Load

Figure 9-1: Batch selection.

+ Blank: Creates a new, empty batch with no name
+ Import: Creates a new batch from imported file contents

+ Load: Lets you choose an existing batch to load

Each batch has its own unique name:

+ Only one batch can be open at a time
+ The batch name must be unique

+ Users can save, load, and create new batches

A batch cannot be saved until a batch name is entered:

+ Batches can be saved with errors for later editing

+ Batches with errors cannot be executed
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NOTE: If a batch with the same name already exists, the software will prompt you to change the existing batch
name so that you don’t overwrite it.

I want to modify the module details for liquids and pipette tips in my batch protocol,
but I'm not sure what the steps are.
You can create and edit a batch in any order. There are two primary areas to focus on for liquids and pipette tips:

+ Module Details (1-6): Shows the modules and liquids available for the batch. This is a direct representation
of your Bot1 deck layout.

+ Operations List: List of operations that the system will perform, in chronological order, during the batch
execution.

1 Use the menu above each location in the Module Details to specify which modules are where:

Module Details

<Empty Module>

<Empty Module>

Discard

Axygen Pipette Tips

Axygen Multiwell & Channel
Axygen Singlawell 12 Channel
Eppencorf 86 Well Flzze - 1000 pL

Figure 9-2: Module selection.

2 Add liquids to the modules by selecting a cell:
v Ctrl-click to select/deselect individual cells that contain the samples of interest.
v Shift-click to select rectangular sections of cells containing a group of samples.

3 Select Add Liquid:
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Eppendorf 96 Well Plate - 2000 pL

T T T T I riri
Add Liguid

Figure 9-3: Add Liquid.

The Add, Remove, and Select All options let you add bulk liquids without having to select each individual
cell.

4 Enter the liquid details:

Add Liguid
Volume: 18 mL Heuse_ip:

(concat] [[ox |

Figure 9-4: Entering liquid details.

After details are entered, the cell will turn blue. Rolling over the cell with the mouse will display the liquid
details:

Eppendorf 96 Well Plate - 2000 pl

e

:j 3:B2, 1.6mL Reusing Tip |

Figure 9-5: Liquid details display.

+ White cells: Indicate no liquid has been loaded
+ Light blue cells: Liquid loaded, but not used in any operations yet
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v Dark blue cells: Liquid loaded and being used in an operation

5 To view liquids used during batch execution, click Liquids in the Batch Management window:

¢4/ Batch Management

MNew Load Save Import Export Notes Liquids Exit Execute
Batch Name  Protocol D_2ml plate

Module Details Batch Operations

Figure 9-6: Liquids menu item.

The Liquid Details box will display under Module Details and allows you to view and edit the names of
liquids, their volumes, and their locations.

Liquid Details

[ Add

location  Volume Reuse Tip
541 1 B (x]
SAD 1 0 [E|
543 1 B [
B:AL 200 =] |E|

Figure 9-7: Liquid Details box.

I want to modify the operations for samples to create a batch protocol, but I’'m
getting errors.

If you see errors similar to what is shown in Figure 9-8, you still need to fill in step information. Be sure to define

which liquids you want to use, the baseline limit for particles, and the number of retries that will be allowed for
the particle baseline.
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Baseline  the system using Fguid in I:I

using the method |

ECD between 2 and microns.

[f the baseline fails, retry times.

Method cannct be empty.

Maximum Particle Size value cannat be empiy,

Failure Retry valus cannot be empty.

& successful bassline is less than 200 particles/mL measured with the

Licuid Location cannot be empty for Baseline Liquid.

(2] (=] ()

Baseline  the system using liguid in A1
usirg the method For Batl-09.00

& successful bassline is less than 200 particles/mL measured with the

ECD between 2 and 100 microns,

If the baseling fails, ratry 3 fimes.

Figure 9-8: Module Details.

What'’s the best way to create a Bot1 protocol?

Try the following sequence to add steps to the Operations List and create a Bot1 protocol. The Operations List is
a list of operations the system will perform, in chronological order, during the batch execution.

To add operations:

1 Click on a Batch Operations button:

Batch Operations

[ Delay ] Flushing | | Stirring |
[ Optimize Hlumination 1 I Baseline I [ Repeat I
Flush mL of liquid from at a rate of B
Delay the batch for seconds. @

Figure 9-9: Selecting an operation from the Batch Operations list.

+ The operations that draw the fluid are displayed on the right side of the protocol

v Users can label the liquid in this window (Flush, Samplet, etc.)

+ Liquids can be entered in location format (3:B2) if desired

+ To move liquids from the tray to the input box, just click, drag, and drop them on the step in the

Operations window

+ Click, drag, and drop operations to reorder them if needed (the up and down arrows cannot be

used to reorder operations).
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NOTE: Red text indicates an error. You must fill in the highlighted values to correct the error.

2 After you’ve defined the steps in the batch, make sure you’ve defined the liquids used in the batch protocol
as well (see page 113 for more information). You can review defined liquids by selecting Liquids from the
Batch Management window menu (Figure 9-6), and you will see the summary of current liquid sources.

3

Liquid Summary

Location Volume Reuse Tip

HAL 34 False

ZAZ g4 True

HAZ 0.9 False

3B1 34 True

CK

L a

Figure 9-10: Liquid Summary.

3 Review and check your batch in detail. Did you fill everything in including available sample volumes? If a
step wasn’t configured completely, an error will display:

Dry System

‘ Please enter a stirring volume ‘

Stir D ml of liquid found in locaticn D forD cycles

with a dispensing rate of engineering units (1-6).

Figure 9-11: Example error.

4 Finally, fillin any details about the batch in the Additional Notes field in Batch Details if needed. The Batch
Details box is located under the Module Details window.
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Batch Details
Batch Name:
Test Batch
Additional Motes:
This is a nice, long note about this batch,

Created By:

Trevor Montcalm

Mumker of Operations 45
Mumber of Analysis Operations: P
Estimated Time:

Estimated Fipette Tips: Le

Figure 9-12: Batch Details window.

5 Save the batch. If you plan on running the batch, make sure you have all the needed resources on the
Bot1 deck and that the door is closed.

6 Execute the batch.
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Appendix A:

End User License Agreement

IMPORTANT-READ CAREFULLY:

This ProteinSimple End-User License Agreement (EULA) is a legal agreement between the purchaser (either an
individual or a single entity) and ProteinSimple for the ProteinSimple MFI View System Software (MVSS) product
which may include associated software components, media, printed materials, and “online” or electronic
documentation. The purchaser agrees to be bound by the terms herein. If the purchaser does not agree to the
terms of this EULA, the purchaser is not permitted to install or use MVSS. MVSS is protected by copyright laws
and international copyright treaties, as well as other intellectual property laws and treaties. MVSS is licensed, not
sold

1. GRANT OF LICENSE.

MVSS is provided with a SINGLE USE LICENSE which grants the purchaser the right to install and use MVSS for
use on a single computer connected to an MFI or DPA instrument. The purchaser may make backup copies of
MVSS for backup and archival purposes. In the case of a time-limited version, the purchaser is not permitted to
use MVSS after the expiry date designated in the time-limited version. Time limits are stipulated in your
purchase/lease/loan contract with ProteinSimple if applicable.

2. DESCRIPTION OF OTHER RIGHTS AND LIMITATIONS.

Maintenance of Copyright Notices: The purchaser must not remove or alter any copyright notices on any copies
of MVSS. Distribution: The purchaser may not distribute copies of MVSS to third parties.
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Distribution: The purchaser may not distribute copies of MVSS to third parties.

Prohibition on Reverse Engineering, Decompilation, and Disassembly: The purchaser may not reverse engineer,
decompile, or disassemble MVSS or create any derivative works thereof.

Rental: The purchaser may not rent, lease, or lend MVSS to third parties.

Transfer: The purchaser may permanently transfer all of their rights under this EULA to third parties, provided the
recipient agrees to the terms of this EULA and ProteinSimple receives prior written notice of such transfer and
consents to same.

Support Services: ProteinSimple may provide the purchaser with support services related to MVSS (“Support
Services”). Any supplemental software code provided to the purchaser as part of the Support Services shall be
considered part of MVSS and subject to the terms and conditions of this EULA. With respect to technical
information the purchaser provides to ProteinSimple as part of the Support Services, ProteinSimple may use
such information for its business purposes, including for product support and development. ProteinSimple will
not utilize such technical information in a form that identifies the purchaser.

Compliance with Applicable Laws: The purchaser must comply with all applicable United States, European
Union, or Canadian laws regarding the use of MVSS. In particular, the purchaser agrees that the purchaser will
not export or re-export MVSS to any country, person, entity, or end-user subject to United States, European Union,
or Canadian export restrictions.

3. TERMINATION. Without prejudice to any other rights that ProteinSimple might have, ProteinSimple shall be
entitled to terminate this EULA if the purchaser fails to comply with any of the terms and conditions of this
EULA. In such event, the purchaser shall cease all use of MVSS and destroy all copies of the same

4, OWNERSHIP. All titles, including but not limited to worldwide copyrights, in and to MVSS and any copies
thereof are owned by ProteinSimple or its designees. All title and intellectual property rights in and to the
content which may be accessed through the use of MVSS are the property of the respective content provider
or owner and are subject to applicable copyright or other intellectual property laws and treaties relating to the
content. This EULA grants the purchaser no rights to use such content, save as is expressly provided herein. All
rights not expressly granted are reserved by ProteinSimple.

5. U.S. GOVERNMENT RESTRICTED RIGHTS. MVSS is provided with RESTRICTED RIGHTS. Use, duplication, or
disclosure by the Government is subject to restrictions as set forth in subparagraph (c)(1)(ii) of the Rights in
Technical Data and Computer Software clause at DFARS 252.227-7013 or subparagraphs (c)(1) and (2) of the
Commercial Computer Software Restricted Rights at 48 CFR 52.227-19, as applicable.

6. NO WARRANTIES. MVSS and any related documentation are provided “as is” without warranty of any kind, either
express or implied, including, without limitation, the implied warranties of merchantability, fitness for a particular
purpose, or non-infringement of third-party intellectual property rights. ProteinSimple expressly disclaims any
warranty whatsoever for MVSS. The entire risk arising out of the use or performance of MVSS remains with the
purchaser.

7. LIMITATION OF LIABILITY. ProteinSimple shall not be liable under any circumstance for any special, incidental,
indirect, or consequential damages whatsoever (including, without limitation, damages for loss of business
profits, business interruption, loss of business information, or any other pecuniary loss) arising out of the use of
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or inability to use MVSS, the provision of or failure to provide Support Services, the breach of any provision of
this EULA, or the negligence or gross negligence of ProteinSimple or its directors, officers, or employees, even
if ProteinSimple has been advised of the possibility of such damages. In any case, ProteinSimple’s entire
liability under any provision of this EULA shall be limited to the greater of the amount actually paid by the
purchaser for MVSS or US$5.00. Because some states and jurisdictions do not allow the exclusion or limitation
of liability, the above limitation may not apply to the purchaser.

8. MISCELLANEQUS. This EULA is governed by the laws of the Province of Ontario, Canada. If this product was
acquired outside Canada, then local law may apply. Should the purchaser have any questions concerning this
EULA, or if the purchaser desires to contact ProteinSimple for any reason, please contact

ProteinSimple

115 Terence Matthews Crescent,
Ottawa, Ontario

K2M 2B2

Canada

(613) 591-7715 (phone)
(613) 591-7716 (fax)

mfi@proteinsimple.com
support@proteinsimple.com

Web: www.mfitech.com
Web: www.proteinsimple.com
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