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End-User License Agreement (EULA) for Luminex® Software

This Luminex End-User License Agreement (“EULA”) is a legal agreement between you (either an individual
or a single entity, also referred herein as “you”) the end-user and Luminex Corporation (“Luminex”) regarding
the use of the Luminex software product identified above, which includes computer software and online or
electronic documentation and may include associated media and printed materials (if any) (“SOFTWARE
PRODUCT” or “SOFTWARE").

The SOFTWARE PRODUCT is protected by copyright laws and international copyright treaties, as well as
other intellectual property laws and treaties. The SOFTWARE PRODUCT is licensed, not sold.

1. GRANT OF LICENSE. Subject to the terms and conditions of this EULA, Luminex hereby grants to you a
nonexclusive, nontransferable, nonassignable license (without right to sublicense) under Luminex’s
copyrights and trade secrets to use the SOFTWARE PRODUCT on a hardware platform purchased from
Luminex pursuant to Luminex’s terms and conditions of sale. You may make one (1) copy of the
SOFTWARE PRODUCT for backup or archival purposes only. Although no rights or licenses under any
of Luminex's patents are granted by or shall be implied from the license of the SOFTWARE or the sale of
Luminex instrumentation to you, the purchaser, you may obtain a license under Luminex’s patents, if
any, to use this unit of Luminex instrumentation with fluorescently labeled microsphere beads authorized
by Luminex by purchasing such beads from Luminex or an authorized Luminex reseller.

2. RESTRICTIONS
*  You must maintain all proprietary notices on all copies of the SOFTWARE PRODUCT.
*  You may not distribute copies of the SOFTWARE PRODUCT to third parties.

* You may not reverse-engineer, decompile, disassemble, or otherwise attempt to derive source
code from the SOFTWARE PRODUCT.

* You may not copy (other than one backup or archival copy), distribute, sublicense, rent, lease,
transfer or grant any rights in or to all or any portion of the SOFTWARE PRODUCT.

*  You must comply with all applicable laws regarding the use of the SOFTWARE PRODUCT.
*  You may not modify or prepare derivative works of the SOFTWARE PRODUCT.

* You may not use the SOFTWARE PRODUCT in a computer-based service business or publicly
display visual output of the SOFTWARE PRODUCT.

* You may not transmit the SOFTWARE PRODUCT over a network, by telephone, or
electronically by any means.

3. TERM AND TERMINATION. Your rights under this EULA are effective until termination. You may
terminate this EULA at any time by destroying the SOFTWARE PRODUCT, including all computer
programs and documentation, and erasing any copies residing on your computer equipment. Luminex
may terminate this EULA upon thirty (30) days written notice to you. Your rights under this EULA
automatically terminate without further action on the part of Luminex if you do not comply with any of the
terms or conditions of this EULA. Upon any termination of this EULA, you agree to destroy the
SOFTWARE PRODUCT and erase any copies residing on your computer equipment.

4. RIGHTS IN SOFTWARE. All rights and title in and to the SOFTWARE PRODUCT and any copies
thereof are owned by Luminex or its suppliers. This EULA is not a sale and does not transfer to you any
title or ownership interest in or to the SOFTWARE or any patent, copyright, trade secret, trade name,
trademark or other intellectual property right therein. You shall not remove, alter, or obscure any
proprietary notices contained on or within the SOFTWARE and shall reproduce such notices on any
back-up copy of the SOFTWARE. All title and intellectual property rights in and to the content which may
be accessed through use of the SOFTWARE PRODUCT is the property of the respective content owner
and may be protected by applicable copyright or other intellectual property laws and treaties. This EULA
grants you no rights to use such content.



5. EXPORT RESTRICTIONS. You agree that you will not export or re-export the SOFTWARE PRODUCT
to any country, person, entity, or end-user subject to U.S.A. export restrictions. You hereby warrant no
state or federal agency has suspended, revoked, or denied your export privileges.

6. NO WARRANTY. THE SOFTWARE PRODUCT IS LICENSED “AS IS.” ANY USE OF THE SOFTWARE
PRODUCT IS AT YOUR OWN RISK. THE SOFTWARE PRODUCT IS PROVIDED FOR USE ONLY
WITH LUMINEX PRODUCTS. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW,
LUMINEX AND ITS SUPPLIERS DISCLAIM ALL WARRANTIES, EITHER EXPRESS OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, AND NONINFRINGEMENT.

7. LIMITATION OF LIABILITY. IN NO EVENT SHALL LUMINEX OR ITS SUPPLIERS BE LIABLE 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 OR INABILITY TO USE THE SOFTWARE PRODUCT, EVEN IF
LUMINEX HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

MISCELLANEOUS. This EULA is governed by the laws of the State of Texas, U.S.A., without reference to
conflicts of laws principles. You shall not assign or sublicense or otherwise transfer the rights or license
granted hereunder, by agreement or by operation of law, without the prior written consent of Luminex, and alll
assignments in violation of this prohibition shall be null and void. This EULA is the complete and exclusive
agreement of Luminex and you and supersedes all other communications, oral or written, relating to the sub-
ject matter hereof. No change to this EULA shall be valid unless in writing and signed by the party against
whom enforcement is sought. The waiver or failure of Luminex or you to exercise in any respect any right or
rights provided for herein shall not be deemed a waiver of any further right hereunder. If any provision of this
EULA is held unenforceable, the remainder of this EULA will continue in full force and effect.

EULA PN: 89-30000-00-070
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Luminex®2.3 Software

Main Window

This manual describes how to use the Luminex IS 2.3 software. It
includes a glossary and information regarding the CSV file setup.
The software user should have a basic familiarity with computers and
Microsoft® Windows®. Commands are often available through
more than one method, such as from the main menu bar, the toolbar,
or on different windows. However, each procedure in this manual
will describe only one method of accessing commands.

This chapter has the following sections:

e Main Window - This section describes the main window of the
Luminex 1S 2.3 software, including tabs and commands. Use this
section to become familiar with the main functions of the
software.

»  Secondary Windows - This section describes the secondary
windows in the Luminex IS 2.3 software, including the Analysis
Window and Batch Setup Window.

» Commands - This section describes the functions of the
commands in the Luminex 1S 2.3 software.

*  Procedures - This section describes how to perform tasks using
the Luminex IS 2.3 software.

When using micratiter plates, use plates with wells that will hold at
least 185 pL (the extra 25 pL from the sample, plus an extra 160 pL
that is dispensed back into the well following acquisition).

The Luminex IS 2.3 software starts automatically when you log into
Windows.

When the first software User window opens, the Main window is
open, with the Home tab displayed, as shown in Figure 1

PN 89-00002-00-110 Rev. A
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&, Luminex100 IS Software

2 File_Tools Help
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Figure 1 Luminex IS 2.3 Main Window

There are five mgjor partsin the Main window: Title bar, Menu bar,
Tool bar, Tabs, and Status bar. A brief description of each of these
components is shown below.

The Title Bar displays the name of the software.

The Menu Bar contains three menus, File, Tools, and Help menu. A
more thorough description of the Menu is shown on page 3.

The Toolbar - has shortcut buttons for frequently-used commands. A
more thorough description of the Toolbar is shown on page 4.

There are five Tabs, organized by function. The tab that displays
when the software starts up is the Home tab. A more thorough
description of each of these tabs begins on page 4.

The Status bar displays the system status at the bottom of the main
window. A more thorough description of the Status bar is shown on

page 16.

2 PN 89-00002-00-110Rev. A
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Menu Bar The menu bar contains the following menus: File Menu, Tools
Menu, and Help Menu.

File menu - contains the following commands:

* Import Template
* New Batch

» Open Batch

» Delete Batch
 Edit Patient List

» Open Incomplete Batch
» Batch Comment

* New Multi-Batch
* Open Multi-Batch
e DataAnaysis

» Export Batch Data
 Print Report

» Exit

Tools menu - contains the following commands:

» Connect
 Disconnect

» Database Backup

» Database Restore

» Erase Database

» Update CAL Targets
» Update CON Targets
* New Assay Lot

» QOptions

» Cleanup

For information on each of these commands, see the Commands
section, beginning on page 28.

Help menu - this contains menu selections that open the online help
and describe the software and hardware.

» Contents opensthe online help

» About the Device opens a dialog box that shows the version
and serial numbers of the Luminex instruments you are using.

» About the Softwar e opens adialog box that shows the
version of the Luminex Software you are using.

PN 89-00002-00-110 Rev. A 3
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Toolbar

The shortcut buttons on the toolbar can be found in other locations in
the software. The Help button opens the online help. The Single Step
option on the toolbar allows you to pause the system in between each
command or sample acquisition within a batch.

' m = QQ‘. gﬁ‘w@é‘ @ ‘ [~ Single Step

1

Tabs

Home tab

File_Tools_Help

AR

2 34 5 6 7 8 9 10 11 12 13

8. Print Report
9. Connect to the Instrument

. Import Template

. New Batch

. Open Batch

. Create New Multi-Batch
. Open Multi-Batch

. Start Analysis

. Export Batch Data

10. Disconnect from the Instrument
11. Eject/Retract

12. Open Help File

13. Single Step

~N o o b~ WN PP

Figure 2 Luminex IS 2.3 Toolbar

This section describes the tabs in the Main window.

Thisisthe default tab. It is organized by the order of system use. It
contains a Favorites list and five button groups representing data
acquisition and maintenance categories.

Favorites

Aud
Template

Add
Commanid,

[ Home | Run Betch | Mamtenance] Diagnostics |Acq Detail |

[~ Single Step

Luminex100 Integrated System 2.3

Daily Startup

Remove |

I

oA St Dewes S Dedes Key (vaer Sati Toral EVemaSee” REGHon Eveniwsee
e Standby  lilmg  WamedUp 0 o

BackFlush
®] Step 4.1 2 Template

FoH rﬂ

Aleol nlﬂlﬁ
Instrument Calibration

P~ r”bj r@?@ ol

Batch Setup

— =
L=y

2. Button Groups

1. Favorites List

Figure 3 Home Tab
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Run Batch Tab

Favorites. You can use the Favorites|list to create a customized list
of often-used commands and templates. Items appear in a phabetical
order for easy locating. For more information on setting up the
Favorites list, see page 39.

Button Groups. Button groups are grouped according to function.

» The Daily Startup group contains the Warmup, Prime,
Alcohol Flush, and Wash Commands. For more information
on daily startup, see page 40. For more information on the
commands, see the Commands section on page 28.

» Thelnstrument Calibration group containsthe CAL1,
CAL2, CON1, and CON2 buttons. For more information on
calibrating the system, see page 42. For more information
about these commands, see the Commands section on page 28.

» The Batch Setup group contains the New Batch, New
Multibatch, and New Lot buttons. For more information on
creating and running batches and multibatches, see page 48.
For more information about these commands, see the
Commands section on page 28.

» The Reportsand Analysis group contains the Analysis and
Print buttons. For more information on running reports and
analyses, see page 82. For more information about the
Analyses and Print commands, see the Commands section on

page 28.

» The Daily Shutdown group contains command buttons that
you can use when shutting down the system. For more
information on performing a daily shutdown, see page 91. For
more information on the Sanitize and Soak commands, see the
Commands section starting on page 28.

The Run Batch tab contains a microtiter plate and reservoir image,
XY P and DD temperature readbacks, a sheath pressure gauge, print
button, command list displaying batch commands and their status,
and plate and XY P command buttons. See Figure 4.

PN 89-00002-00-110 Rev. A
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File Tools Help
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=O00000000000 TINE 2
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Cmd MNo  Command Plate Loc Cmd Status

Eject/Retia

Idie Standby Idling WarmedUp 0 0

1. Microtiter plate/reservoir image 2. Temperature and Pressure Gauges
3. Command List
Figure 4 Run Batch Tab

The command buttons on the Run Batch tab are:

e Print Worklist * Eject/Retract
o Sart Plate * Resume

e Cancel Command * Pause

e Cancd dl

For more information on these commands, see the Commands
section, starting on page 28. For more information on setting up
batches, see See “Batch Setup Procedures’ on page 48.

The microtiter plate and reservoir image represents where you
place samples or other fluids used in running or maintaining the
system. Samples are analyzed vertically, from top to bottom within
the column, and then from left to right for subsegquent columns.

The Temper ature and Pressure Gauges show information about
the analyzer and the XY P instrument. The XY P heater temperature
measures the internal Luminex XY P instrument plate temperature.
The DD temperature measures the doubl et discriminator temperature.
DD temperature shifting indicates a need for system recalibration. If
you have not calibrated, the arrows showing the temperature range
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for the DD temperature both appear at the bottom of the
thermometer, and the thermometer appearsin red. An out-of-range
temperature logs an error, but does not halt the acquisition.

For information on setting the XY P instrument heater temperature,
see page 42.

The Command List displays commands associated with batches,
new advanced batches or multi-batches loaded for processing on the
system. The Command List shows the status of each command as the
system processes it, and whether the command completes
successfully or fails. Figure 5 shows that the first two commands
were successful, the third command is running, and the rest of the
commands are pending. Figure 6 shows that the third command
failed.

Cmd No | Command Flate Loc Cmd Status
1 XY Heater On <none=, Plate1 Succesded (0 s&c)
2 |ReseroirWash Reservoir, Plate1 Succesded (23 sec)

3|Acquire Lstand  |A1, Plata1 Running
4 Acquire B1, Plate1 Pending
5|Acquire C1, Plate1 Pending

& XY Heater Off =none=, Plate1 Pending

Figure 5 Command List Section of the Run Batch Tab

(RN 5 3% |

Cmd Mo | Command Plate Loc Cmd Status

1 X¥ Heater On <none=, Plate Succeeded (0 sec)
2 Reservoir\Wash Reservoir, Plate1 Succeeded (23 sec)
3 Acquire Lstand A1, Plate FAILED (71 sec)

4 Acquire B1, Plate1 Running

5 Acquire C1, Plate Pending

6 XY Heater Off <none=, Plate Pending

Figure 6 Command Failure Notation in the Command List

Errors are recorded in the Message L og on the Diagnostics tab. See
page 9 for more information about the Diagnostics tab. Double-click
on failed commands in the Message Log for additional information.
You can right-click a highlighted row to copy datato the clipboard or
clear the batch from the screen.

PN 89-00002-00-110 Rev. A
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Maintenance Tab  Usethe Maintenance tab to perform maintenance, XY P, daily
startup, calibration, and verification commands to maintain your
system and keep it in optimal working order.

%5 Luminex100 IS Software ‘- ”D HX‘

File Tools Help - Lummex |

o i

Home | Run Batch Diagnostics | Acqg. Detail Luminex100 Integrated System 2.3

P R BT

Figure 7 Maintenance Tab

See the Commands section starting on page 28 for detailed
information about these commands:

* Warmup

* Prime

e Backflush
 Alcohal Flush

» Sanitize

» Wash

e Dran

» Soak

» Self Diagnostics

e Calibration Commands; CAL 1, CAL2, CON 1, CON2, New
CAL target and New CON target

e Sample Probe Down
* Eject/Retract

8 PN 89-00002-00-110Rev. A
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Instructions for maintenance procedures begin on page 88. Table 11
on page 88 shows arecommended use schedule for maintenance
operations.

Diagnostics tab  Usethe Diagnostics tab to monitor the progress of commands you

initiate in the system. Features on this tab monitor the state of system
components. This tab displays the System Monitor, Detailed Sample
Progress chart, and Message Log. The Text on the Diagnostics tab
turnsred if the system encounters an error. The Message Log on the
Diagnostics tab indicates where the error occurred.

&, Luminex100 IS Software IEI=]
File Tools Help

EL LTI EF

%@:‘ @ ‘ l_ Single Step

Home | Run Batch | Maintenance, Diagnostics | Acq Detail ~ Luminex100/Integrated System 2.3

-System Monitor
4 Detailed Sample Progress (%) 2 +| 123

Property “alue Property Value
Air Pressure B.774 Last CAL1 0B/06/2002 4.42.43 PM
Sheath Pressure 6.598 Last CALZ 0B/06/2002 4.44.04 PM

Delta Cal Temp -0.002 | |Last COMI 0B/06/2002 4:45:42 PM 2
Board Terp 27431 | |Last CON2 0B/06/2002 4.46:45 P g a0
DD Ternp 23950 | |Total Events  |268 ; 40
CL1 Temp 23958 | |Gate Events  |285 €THbo00500005000050000500005000050000500005000050000500003a00030035
L2 TEmp 23 958 Rgn Events 2?5 BT R R T R P P E
KYP Board Temp 38932 | |Total Events | 2688 10

KYF Htr Temp 26445 | |Gate Events 285
KYP Hir In Range [N Rgn. Events | 275

Tests (Bead D)

—

State Change  Time: 06 102 4:46:45 PW - Qld State: Processing
17 Command Completed Time: 08 Commandtame: CON2 Plate Location: D1, Plat |
16 Command Started Time: 06/06/2002 £:46:07 PM  CommandiName: CONZ  Command™o: 1 of 1 Plate Location: D1, Plat
15 Device State Change  Time: 08/06/2002 4.46.01 P Old State: Idle MNewi State: Processing
14 Device State Change  Time: 08/06/2002 44543 P Old State: Processing MNewi State: Idle
12 Command Completed  Time: 06/06/2002 44543 P Commandtame: COMN1T - Commandio: 1 of 1 Plate Location: C1, Plat
12 Command Started Time: 06/06/2002 44503 PM  CommandName: CON1  Commandio: 1 of 1 Plate Location: C1, Plat
11 Device State Change  Time: 06/06/2002 4:44:56 P Old State: [dle MNewr State: Processing
10 Device State Change  Time: 08/068/2002 4.44.04 Ph  Old State: Processing MNewi State: Idle

9 Command Completed  Time: 08/06/2002 £4:44:04 P Commandhlame: CALZ  Command®ao: 1 of 1 Plate Location: B1, Plat

=]

@ Tarnman, A Ttarkad Tiran ARMNEMONT A A0 Dhd - (T armrman, Al larna /17 T armrnan rl?\\r] A Af A Dilate | meatioan: B4 |t
»
omman: e Device us [Device Activi aser us ma vents/Sec mﬂ“’“ vents/Sec |
Idie |Standby Idling |warmedup (288 [225 | wll

Figure 8 Diagnostics Tab

Use these tools to find information about the system and what occurs
during sample acquisition and other functions. For example, you may
look on the Message Log to see the last completed command or the
one currently in progress.

The System Monitor provides information about the physical state
of the Luminex analyzer including lasers and system calibration
status. The values displayed are reported directly from the Luminex
analyzer and the Luminex XY P instrument. It shows whether the
calibration or control results completed successfully by displaying
green text for successful events and red text for failed events.

The system diagnoses real-time system problems related to fluidics
and optics. The system also detects and reportsif the Luminex XYP
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heater block temperature is out of range or experiencing
unacceptabl e temperature conditions, including these items:

Luminex XY P heater block temperature time-out

heat circuit failure

temperature out-of-range sensing
temperature change since calibration, or a change in channel

temperature

Table 1 defines the values listed in the System Monitor. These values
are useful for diagnostic purposes when communicating with
Luminex Technical Support.

Table 1. System Monitor Values

Property Value Units of Measure

Air Pressure PSI, air pressure to the sheath
container from the air pump

Sheath Pressure PSI, sheath pressure from the

sheath container through the
system

Delta Cal Temperature

°C, temperature deviation from
the last calibration

Board Temperature

°C, temperature of the analog
board

DD Temperature °C, DD temperature at the U
block inside the optics platform

CL1 Temperature °C, CL1 temperature at the U
block inside the optics platform

CL2 Temperature °C, CL2 temperature at the U
block inside the optics platform

XY P Board Temperature °C, temperature of the XYP
board inside the Luminex XY P
instrument

XY P Heater Temperature °C, temperature of the XY P

heaters inside the Luminex
XY P instrument

XY P Heater Temperature In
Range

Indicatesif the XYP heater isin
the set range

10
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The Detailed Sample Progr ess section displays the percentage of
completion for each bead ID or test. The graph shows real-time
progress, so that as each sample is analyzed, the graph adjuststo

show progress. Use the zoom button to view up to 20 tests at atime.

Use the toggle button to view the bead 1D or test name. Use the

Expand Margin (up/down and left/right) arrows to expand the chart
margins and view longer test names. See Figure 9.

1.
2.

1001

% Complete
(4]
[}

Detailed Sample Progress (%)

34

73

Tests (Bead I

£+] 123

7

Zoom button
Toggle button

3. Expand Margin arrows

Figure 9 Detailed Sample Progress

The M essage L og isthe lower pane on the Diagnostic tab. It displays
alist of completed commands, errors, and warnings. It also displays

command progress, time and date, and results. See Figure 10.

55 Dat ge Time
54 Commands Finished  Time
53 Device State Change  Time
52 Command Completed Time
51 Command Started Time
50 Command Completed  Time
49 Command Started Time
48 Command Completed  Time
47 Command Started Time
46 Command Completed  Time
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51252001 11:10:05 AM
51252001 11:10:05 AM
5/25/2001 11:10:05 AM
51252001 11:09:50 AM
5/25/2001 11.09:50 AM
5/25/2001 11.09:34 AM
51252001 11.09:33 AM
51252001 11.09:18 AM
51252001 11.09:17 AM

FIEMONA 4400 A0 Ak

Batch data exportec
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Commandhlame
Commandhlame
Commandhlame
Commandhlame
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Commandhame
Commandhlame

ssing
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- Acguire Patient 3
- Acquire Patient 3
. Acquire Patient 2
: Acquire Patient 2
. Acquire Patient 1

Morrirn Dratiant 4

C:\Mly Batches\DNA Batch_ID2CuE
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Commandhlo:
Commandhlo;
Commandhlo:

Figure 10 Message Log
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i

Thelog displays actions in color-coded text and shading. Itemsin the
Message Log appear in the following color codes:
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Acquisition Detail
Tab

Green text represents a successful system calibration,
verification command, acquisition, or maintenance functions.
Red text represents failed commands, errors, or warnings.
Black text represents normal processes and actions.

Yellow shading indicates that a detailed description about the

processes or actionsis available. This color may vary depending
on your tool tip color system settings.

To view details of a message, double-click the shaded row. A
dialog box opens providing details. To clear the Message log,
right-click in the Message Log area, and click Clear on the menu.

The Acquisition Detail tab offers advanced batch sample monitoring
and “on the fly” data acquisition without templates. The primary
function is real-time monitoring of batch sampling during acquisition
through a display of sample bead statistics, histogram, and dot plot
data.

During batch acquisition, bead statistics can be useful if batch errors
occur. For example, if samples are constantly failing due to
insufficient bead count, you can monitor whether the failure is dueto
low bead concentration or if other assay problems are present.

The Acquisition Detail tab provides access to the Developer
Workbench (DWB) software features. Details about these features
are provided in the Luminex Devel oper Workbench Guide Version
2.3 documentation. You must have the DWB software installed to
enabl e these features.

Caution: Do not alter kit manufacturer’s predefined templates or
create alternative templates for off the shelf kits unless instructed
by the kit manufacturer.

Acquisition Detail tab features:

Batch Name and Description
Batch Data Area
Acquisition Detail Toolbar
Histogram

Dot Plot

Figure 11 identifies the major features of the Acquisition Detail tab.

12
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Home

Errr

| Run Batch | Ilaint

Y e

B Luminex100 IS Software |-_HE”Z|
| Ele_Tools fielp | _—'— Luminex |

ANCE | Diagnostics

atch Description:

Fah:h Hame: Batch,426/2005,10:42

Autosize | Statistic: IMad\an hd

Loc

Sample:

Test4[39] TebstB(56] TestC(35)

A3, Platel

Acguire Mstand

B3, Plated

Acaquire Lstand

C3, Plated

Acquire ¥Lstand

D3, Platel

Acquire #<Lstand

E3, Plated

Acauire Leon
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Aequire XLcon

Show Bead: |<a\l> -I
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100 1000 ‘10000

1. Luminex IS 2.3 Toolbar 5. Status Bar
2. Batch Name and Description 6. Histogram
3. Batch Data Area 7. Dot Plot

4. Acquisition Detail Toolbar

Figure 11 Acquisition Detail Tab

The Batch Name and Description section displays the name of the
batch as well asits description.

The Batch Data area displays sample results. The left column shows
plate location and Sample ID description. The remaining columns
display selected bead sets for the assay. Each row represents the data
for each bead set from one well.

The Acquisition Detail Toolbar shown in Figure 12 provides
functions to acquire raw data without using templates. The toolbar
has additional buttons if you have Developer’s Workbench installed.
For more information about the commands on the Acquisition Detail
Toolbar, see the Command section, beginning on page 28.
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Sige » x x|l
123 2567 5o

1. Replay Batch 6. Cancel All

2. New Advanced Batch 7. Eject/Retract
3. View Batch Data 8. Pause

4. Start Plate 9. Resume

5. Cancel Command

Figure 12 Acquisition Detail Toolbar

The Histogram, in the lower left section of the Acquisition Detail
tab, defaults to display the Doublet Discriminator (DD) on the X axis
and Eventsonthe Y axis. Doublets appear when two microspheres
stick together, creating undesired results. When you enable the gate,
two vertical red, dashed lines appear to represent gate positions
determined by the template or settings established within the New
Advanced Batch. After setting the gate, everything outside the gateis
ignored. You cannot change the gate position during batch
acquisition. You can change the gate positions before data
acquisition, after the system finishes acquiring data, or after pausing
the system. The change isvisual. The datais still collected according
to the gate positions set in the assay template or New Advanced
Batch setup. The gate in effect when the system collects data
determines which values to use to obtain the result. Applying a gate
or changing a gate for existing data does not change your calculated
values. The gate positions, also located in the lower corner of the
histogram, are used while collecting data are the numerical values
selected in the template or the New Advanced Batch.

ShowBead:m ilmalﬂl
§ BEE R B g T P :' '_1

150

Events
100

50

1 10 100 1000 10000
(7:300,1:5000) Douklet Discriminstar

‘\;3

1. Gate Boundaries 2. Aggregate Beads 3. Numerical Gate Position
Figure 13 Set DD Gate Example
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The Histogram contains the Show Bead menu and four buttons:

» Autoscale

e Zoom

* Log/Linear
* Maximize

For more information on these commands, see the Commands
section beginning on page 28.

The Dot Plot (or bead map) appears in the lower-right section of the
Acquisition Detail tab. See Figure 14. The dot plot shows a graphical
display of real-time data collection.

Luminex recommends using the default settings to collect data. The
default axes are Classification 1 on the X axis and Classification 2 on
the Y axis. To seethe dot plot, you must use the default axis. To
display the bead set information, hover the mouse pointer over the
desired region. You can changethe X axisand Y axis of the dot plot
for troubleshooting purposes, athough you should use the default
settingsin all other scenarios.

L Lio| of

10000

1000

Classification 2
100

10

1 10 100 1000 10000
Claszification 1

Figure 14 Dot Plot Display Example

Four buttons appear at the top of the frame to control the display:

» Density/Decaying
* Log/Linear

e Zoom

* Maximize

You can toggle between two types of dot plots using the Density/
Decaying button. The Decaying Dot Plot plots only the 100 most-
recent acquired events. The Density Dot Plot displays a constant

PN 89-00002-00-110 Rev. A
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Status Bar

accumulation of events. Increasing density isindicated by
contrasting colors. See Table 2 for the density dot plot color legend.

Table 2. Dot Plot Color Legend

Layer Color

none
dark blue
pink

dark green
cyan

light blue
light green
orange
dark red

O~NO U A WNEO

The density dot plot allows visua elimination of data values
determined to be insignificant to the display. Luminex recommends
you collect your datain density dot plot mode to observe al
collected events. Post acquisition does not display decaying dot plot;
it'sonly areal-time function.

The Status Bar displays information about the Command State,
Device Status, Device Activity, Laser Status, Total Events per
Second, and Region Events per Second. Color coding indicates the
urgency of each item’s status. Device Activity uses no color coding.

Immmmmm'
Idle. i Idling. WarmedUp o [

Figure 15 System Status Bar

Table 3 describes the types of status bar messages in relation to the
message color coding.

Table 3. Status Bar Color Coding

Category Color Indicates
Command Indicates communication status of the Luminex analyzer or
State operations being processed
Green Idle or processing
Yellow Connecting, pausing, or paused
Red Disconnected or locked out

16
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Table 3. Status Bar Color Coding (Continued)

Category

Color

Indicates

Device Status

Indicates the current process of or warning about the
Luminex analyzer

Green Running or standby

Yellow Busy, pressurizing, sheath is empty, or warming
up

Red Not ready or disconnected

Device
Activity

Indicates the activity that the Luminex analyzer is
performing. Note: The device activity has no color code.

Idling: waiting for a command

Aspirating: drawing in sample

Collecting Data: collecting data
Sanitizing: sanitizing the instrument
Washing: washing the sample line
Priming: priming the instrument
Calibrating: calibrating the instrument
Canceling: canceling a command
Backflushing: backflushing the instrument
Draining: draining the instrument
Warming Up: warming up the instrument
Verifying: verifying calibration

Soaking: soaking the probe

Adjusting sample probe

Self Diagnosing: performing self-diagnostic
routine

Laser Status

Laser temperature and readiness status

Green Lasers warmed up
Yellow Warmup timer countdown in seconds from 1800
Red Lasers off

Total Events/
Second

Number of total bead events detected per second

Region
Events/
Second

Number of bead events detected per second that are
classified in a region

The Status Bar displays status information as the software processes
commands. Table 4 shows the typical messages that appear in the
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status bar. Additionally, information displays as text on the
Diagnostics tab.

Table 4. Status Bar
Communication Message Details

Status Bar Message Indicates
Color

Green Idle Waiting to process the next
command.

Standby The Luminex analyzer is ready
and waiting to perform a
command.

Yellow Connecting The software is attempting to
connect to the instrument.

Processing The instrument is communicating
with the software as it processes
commands.

Pausing The instrument has stopped
processing the list of commands,
but finishing the active command.

Paused The software stopped processing
the list of commands. A “resume”
function becomes available to
change the state back to
“processing.”

Busy The instrument is processing a
maintenance command.

Red Disconnected | The software has not yet
attempted to connect or fails to
connect to the instrument.

Locked Out Another application currently has
control of the instrument. The
software locks out as long as the
other application runs. To remove
the locked out status, close the
other application or wait until the
application completes.
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Secondary
Windows

Batch Setup Window

In addition to the main window, there are other windows that are
displayed when you select certain commands. These are the Batch
Setup Window and Analysis Window. Additional windows display
in the Developer’s Workbench software, if you have it installed on
your system. For more information about the Developer’s
Workbench, see the Luminex Devel oper Workbench Guide for
Version 2.3.

In the Batch Setup window, you define information used to create
batches. All of the commands are on the same page; there are no
tabs. The window opens when you click New Batch and select a
template.

Luminex Batch Setup

Flease establish the starting location for the batch and enter the appropriate patient information. Mote: ™ indicates a required field.

Insert IAcquire Patient | X I1 Apply |
e Irjo Mo |Location Command Sample ID | Dil. Factor =
Name?”. & 1|A1,Platel |Acquire Standard |Std M 1 ‘/
Batch B/3/02,16:38 [& 2|B1,Plate1 |Acquire Standard |Std I 1 __
- |2 3/C1,Plate1 |Acquire Standard |Std L 1 Finish
Description: |2 4|D1, Plate1 |Acquire Standard |Std L 1
<Nane> =l | |8 5[E1,Plate1 |Acquire Standard | Std XL 1 x
[& 6[F1,Plate1 |Acquire Standard |Std XL 1 Cancel
= [& 7|G1,Plate1 |Acquire Control  [Con L 1
; 8 8|H1,Plate1 |Acquire Control Con L 1
Crested By 9 A2, Plate | Acquire Patient 2 B
<Mame> 10|B2, Plate1 |Acquire Patient 2 Lazd Ba Lisi
11/C2, Plate1 |Acquire Patient 2 S —
~Template Info 12|02, Plate1 |Acquire Patient 1
13|E2, Plate1 |Acquire Patient 1 @
Name: 14|F2, Plate1 |Acquire Patient 1 Help
B36 RepOt Assay 15|52, Plate1 |Acquire Patient 1 -l
Description: 1[zs[4]s][6[7[s][a]w][n]z
Replicate Simplex Quant — A @@@@OOOOOOOO “ Save only MNew Lot |
E@)OOOOOO ~Standard Info
LI £®OOOOOO Product Mao: 3000
Froduct Mame: 36 RepGt Kit
Version No: E®OOOOOO Lot Name: 36Reptstd
Iz 7277 E@ ®aO0O0000Q Expiration Date: 06A 02005
i@@OOOOOO - Control Info
Developing Co: @@ OO0O0O00 Product No: 3000
— Froduct Mame: 36 RepGt Kit
ILMNX H OOOOOO Lot Mame: 36RepGtCaon
Expiration Date: 06/1 052005

The following features are part of the Batch Setup Window:

 Batch Info group box
Template Info group box
Insert command
Command list
Microtiter Plate image
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» Command button group box
Save group box

Standard Info group box
Control Info group box

* New Lot button

The Batch Info group box has text boxes in which you can input the
name, description, and creator name of a new batch.

The Template Info group box shows the name, description, version
number, and devel oping company for the template that you are using
in abatch.

The Insert command lets you insert a patient into a batch or skip a
well.

The Command list displays the commands that were imported from
the template, plus commands added using the Insert command or
manually entered. The lock in the far Ieft column indicates that the
command was imported from the template and cannot be changed in
the Batch Setup window.

The Microtiter Plate image reflects the command information for
each well, as defined in the templ ate.

The Command button group contains the Finish, Cancel, Load Pa
List, and Help command buttons. For more information on these
commands, see the Commands section, beginning on page 28.

The Save group box contains the Save and Load and Save only
option buttons. For more information on these commands, see the
Commands section, beginning on page 28.

The Standard Info group box isvisible only if the template you are
using requires the use of standards. If standards are used in the
template, the Standard Info group box reflects the Standard
information as defined in the template product.

The Control Info group box isvisible only if the template you are
using reguires the use of controls. If controls are used in the
template, the Control Info group box reflects the Control information
as defined in the template products.

The New Lot button isvisible only if the template you are using
requires the use of standards or controls. The button opens the
Update Lot Information dialog box, in which you can manage lot
information.

20
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Analysis Window

When the system analyzes batches, it displays the datain a three-tab
format within the Analysis window. The following three tabs present
the batch information in greater detail:

» Errorstab—Ilists errors that occur during batch acquisition, such
as controls that failed.

» Standards tab—lists all tests in the batch, a regression chart for
each test, and the standards or controls associated with the batch.

»  Samplestab—Iists background samples and all samples or
unknowns acquired in the batch with either a qualitative or
guantitative result.

Nine function buttons are available on the lower portion of the
Analysis window. These buttons perform tasks or functions that are
relevant to the Standards tab although they appear on all three tabs of
the Analysis window. The buttons are:

* Next Test (F2)

* Previous Test (F3)

e Invalidate Standard (F4)

» Vdidate Standard (F5)

* Invalidate Control (F6)

» Vadlidate Control (F7)

* Change Standard - only if Developer’s Workbench isinstalled.
* Changelot (Alt + F8)

* Recalc (Standardstab only) - only available on the Standards tab,
and only if the Auto checkbox is not selected.

For a description of these commands, see “Commands’ on page 28.
For information on procedures using these commands, see
“Validating or Invalidating Standards and Controls’ on page 79 and
“Change Lot” on page 81.

In addition to the function buttons, you can choose to sort data
sequentially by order acquired, or alphabetically by Sample ID.
These options are available in the Sort group box next to the function
buttons. These sorting functions are helpful in viewing batches
containing replicate samples. Replicate samples are defined as
samples with identical sample identifications. Replicate standards,
controls, and unknown samples are not always acquired in sequential
wells and thus make sample viewing difficult. When viewing
samples aphabetically all replicate samples are displayed together
with the replicate sample's average (AV G), then individual samples.
If you view replicate batches sequentially, each sample displaysin
the order it was acquired, followed by areplicate average summary
section.
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Errors Tab  TheErrorstab displaysalist of errorsthat occurred during

acquisition. It organizes the errorsin two categories: System and
assay errors (top section of tab), and Sample errors (bottom section
of tab) Table 5 lists the errorsin each category

ﬁﬁnalysis
Open Batch | Expart Data | [ Print Report |

Quantitative Batch Test1

Errors (F9) | Stendards (F11) | Samples (F12)

System Errors. Details
Failes! Control in Bratch  Test 3
Failes Control in Batch  Test 4

Testllame Sample D Sample Errors

i

Test2
= Patient 2

(A2) Sample HighiLow

o

Test3
ucl Patient 1

(H1) Sample HighLow

Hext Test (F2) | |m|idmesmndamtr-1)| Inualidatacnntrol(FG)l Change Formula (F8) | f‘"‘ 5 J— reae |7 auo
Previous Test (F3) | Validms:andnru(r5:| Validate Control {F7) | Change Lot (Alt+F8) |’Vf‘: ﬂlphiheﬁcalh(::ywsimplem) _Il'
Figure 16 Analysis Window - Errors Tab Open
Table 5. Error Categories
System and Assay Errors Sample Errors
e Instrument Not Calibrated « Insufficient Bead Count
e Failed Verification (systemlists | «  Sample High/Low
each failed control) *  Analyzer Error
e Failed Control (verifier failed) e High Sheath Pressure
e Temperature Divergence from e Low Sheath Pressure
Calibration Temperature e Sample Timeout
e  Failed Curve Fit e Sample Empty
e Analysis Error e Cannot Calculate Inverse
* APD Temp Range Exceeded Function
e XYP Temp Unstable » Different Qualitative Results

« Low Voltage

¢ High Sheath Pressure

¢  Low Sheath Pressure

¢ Command Timeout

3 Low Laser Power

¢ Cannot Calculate Inverse
Function

* Failed Std in Batch

22
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Standards Tab

The Standardstab lists al the batch tests with system comments
specific to each test. The detailed test information that is displayed
on the three tabs of the Analysis window is determined by the test
selected under the Standards tab.

The Standards tab displays the quantitative batch’s standard curve. It
displays qualitative batches as a graph plotting the assay standard.
Above the graphical information, the tab displays the formulathat it
used to calculate batch data. Below the graphical information, the tab
displays the Standards and Controls values for the selected test.

B analysis -0l x|
Dpen Batch | Export Data | Print Hepoltl Close |
Protein Batch IL-4 |
Errors (F9)  Standards (F11) | samples (F12)
Testllame |Systemn Comments v = AABE02 + { 2.85E+04/ (1 + ({ x/ HE5E+03 )*-1.26E-00 ) )*6.69E-01 )
b o4
R"2=0.9998; Sample HighlLaw LogistisTp: y=atbA 1Hx/o M E
R"2=09994; Sample Highl v 20500
[—
20000 =
17500 |
15000 i
12500
I
10000
1500 £
s000 £ //‘
2500 £
o sl e b b b by e b b L s L
o 1000 2000 3000 4000 5000 000 7000 2000 2000 10000
pamL
Loc |Standard |Expected Conc MHA TestResult CV Unit -
1 10 10 B2 14 66 poyinl
o 10 10 B8 15.11 poiml
E1 316 316 212 2770 poyinl
F1 HE HNE 208 2730 fopiml
1 100 100 853 93.05 poyinl
H1 100 100 833 9054 popmL
A2 F16 316 2824 344 57 poyinl -
Loc Control |Expected Conc MF  |Low Limit | High Limit |Test Result |CV Unit -
A5 |Con 100 100 787 75 125 8683 pofml
B3 |Con100 100 815 & 125 B58.56 pafml
€3 | Con 1000 1000| 6330 850 1150 934 46 pofml
D3 |Con 1000 1000 6674 830 1150 1028.27 pofiml
Ayvg |Con 100 06 &7 &7| 1 587 |pgiml [
Avg | Con 1000 6632 951.36| 6.759|pgiml ;I
Hext Test (F2) I Standard (F4) | i Control (F6) I i Change Formula (F8) g
Lehange ForomladB8). | | 2 sequentially (by order acquired) — | [ auto
Previous Test (F3) | Validate Standard (F5) |  Validate Control (F7) |  Change Lot (altsFg) | [ Alphabetically (by Sample D)

Figure 17 Analysis Window - Standards Tab Open

When a median fluorescence intensity (MFI) value for an unknown
sample or control lies outside the standard curve MFI range, the
concentration is not calculated. The unknown sample or control
result is reported as less than (<) or greater than (>) next to the
corresponding standard expected concentration. The out-of-range
samples and controls will also have a*“ Sample High/Low” statement
in the comment column. If a sample lies within the standard curve
MFI range, but the sample’s MFI value does not intersect the curve,
the result will be reported as “Error”. A “cannot calculate inverse
function” statement displays in the comments column. This error
condition usually occurs when a standard curve “flattens out” at the
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high or low end. Examples of out-of-range sample labeling for non-
competitive assays are shown in Table 6. Figure 18 showswhat a
standard curve for a non-competitive assay should look like.

Table 6. Non-Competitive Out-Of-Range Labeling

Condition Concentration Label MFI of Standard Referenced
Left of Curve < min concentration standard Lowest
Right of Curve > max concentration standard Highest
A
»

5TDS

Median Unknown B
::'UD’E_S’-'-E"‘ Unknown A Concentration
ntensity Concentration #5105

[WAFI} 5T STD 3

w

Cancentration

Figure 18 Non-Competitive Assay

Examples of out-of-range sample labeling for competitive assays are
shown in Table 7. Figure 19 shows what a standard curve for a

competitive assay should look like.

Table 7. Competitive Out-Of-Range Labeling

Condition Concentration Label MFI of Standard Referenced
Left of Curve < min concentration standard Highest
Right of Curve | > max concentration standard Lowest

24 PN 89-00002-00-110Rev. A



XMAP Technology

Luminex 2.3 Software

Unknown C
L ST

Median
Fluorescent Concentration
Unknown D
Intensity <5TD1 STD 3 Concentration
[MFI} =5T05
STDS
[ ]

-

Concentration
Figure 19 Competitive Assay

The standards tab displays an Expected Concentration column for
standard and control samples. The Standards Expected Concentration
column allows users to edit the standard concentrations. You can edit
controls; however, you must select the control name or Expected
Concentration box for that contral, then click Change L ot.

When editing standard and control lot values the system may prompt
you for anew number. If thisisthe first batch you analyze using this
lot number, the system allows editing without requiring a new lot

name. However, if you have analyzed a previous batch using this|lot,
the system will require that you rename the lot if edited or modified.

Background samples are commonly used in the assay process.
Although recommended, the discretion on whether to use or not is
left to the assay or kit developer. If background samples are included
they are defined in the assay template.

Background samples are samples with no active test substance. The
system uses background samples to remove assay background noise
from the sample results. Typica background samples contain
coupled beads, assay buffer, detection reagents, and reporter
fluorophore. Background samples do not contain target analytes.

If the background sample is designated accordingly, the system
subtracts the background sample's reported fluorescence from all
other samplesin abatch to report net MFI. If a batch contains more
than one background sample, the fluorescence values of the two
background samples are averaged together and subtracted from the
other samples to obtain a net fluorescence intensity.
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Samples Tab

The Samplestab lists tests from your batch and displays the results
for each sample.

Figure 20 shows a Sample tab example listing three tests. Notice that
the left pane displays Test IL-4, IL-6 and IL-8 with Test IL-4
selected. The right pane shows the IL-4 sample results. Notice that
the well G3 location test result is“<10” and the associated
Comments column for the third sample indicates a sample out of
range error “Sample High/Low” because this sample has an MFI less
than the lowest standard in the standard curve for this non-
competitive batch.

The first sample is within the standard curve range and thus displays
an unflagged test result.

The system does not flag results as normal or abnormal according to
adefined range. Error flags only note samples that fall below or
above the standard curve.

The Comments column cells are editable and the information is
displayed in reports.

T EIE
Open Batch | Export Data | Print Hepnlll Close |
Protein Batch IL4 |
Errors (F) | Stancards (F11) | |
Test Hame |System C Loc |Sample il MFI  TestResult CV  Unit | C
ElL-4 R"2=09995; Sample Highlow Ay |Backoground 7
[T|EIL-& R*2=0.99399; Sample HighLow a1 Background 7
[I|EIL-B R*2=0.93994, Sample High/Low Background 7
Unknowen 1 4309 S69.61 pomb
Unknower 1 4309 5639 .61 poinl
Unknown 2 3 <10 poaml | Sys:Sample Highlow
Unknown 2 1 <10 ponl | Sys:Sample HighLow
Unknown 3 (15848 » 10,000 poinl | Sys: Sample HighLow
Unknown 3 (15800 » 10,000 podnl | Sys: Sample High/Low
Unknown 4 4758 643.24 Pl
Unknown 4 4259 S61.56 poml
Unkniower 1 4309 96961 | 0.00) pginL
Unknown 2 2 MNA | 0.00] poinl
Unknowwn 3 2 N8| 0.00] posnl
Unknown 4 602 40

Sort:
Next Test (F2) I Standard (F4) I Control (FG) I Change Formula (F8) | o {by order acquired) Recale |7 Auto
Previous Test (F3) I Validate Standard (F5) I Validate Control (FT} I Change Lot {AR+F8) | " Alphabetically (by Sample ID}

« (% Th 4z
Figure 20 Analysis Window - Samples Tab Open
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Replicate
Averaging

Standard and control replicates are predefined in the template. You
define unknown sample replicates in batch setup indicated by
replicate Sample ID.

The data analysis function supports replicate sampling. It calculates
each sample as an individual sample, which isthen averaged to
obtain areplicate average.

» Standards tab—displays standard and control average values.
» Samples tab—displays sample average values.

Replicate averages are displayed with AVG in the Loc (location)
column.

The AVG entry appearsimmediately after the wells being averaged
or at the end of the list depending on what you select under Sort
(Sequentially or Alphabetically).

If the system fails to determine the results for areplicate dueto an
excessive skew of one of the samples, you can invalidate the out of
tolerance value. Use the Invalidate Sandard (F4) or Invalidate
Control (F6) buttons at the bottom of the Analysis window. Be
aware that this fixes standards and controls, not patient sample. If
any of the replicate standards and/or controls are invalidated, the
“Avg” results reflects the average of the remaining standard and/or
control replicates.

The system flags the failed sample so you may calculate the replicate
set’s average without including the failed result in the equation.

You can sort the batch samples Sequentially (by the order in which
they are acquired), or Alphabetically (by sample ID). Select the
sorting method in the Sort group box.
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Commands

Acquire Patient

Add Batch

Alcohol Flush

Autoscale

Autosize

Backflush

CAL1

CAL2

Cancel (Command)
Cancel All

Change Lot

CON1
CON2

Connect to Instrument

This section describes the different commands used in the Luminex
IS 2.3 software. They are grouped Alphabetically

This command, which is part of the Insert command/menu, adds
patients to the command list. After adding the patients you define the
Sample ID and Dilution Factor for each new patient. The Dilution
Factor defaultsto 1.

When creating a multibatch, adds an existing batch to a multi-batch.

Removes air bubbles from the sample tubing and the cuvette using
70% isopropanol or 70% ethanol. The acohol flush takes about five
minutes. Uses the Luminex XY P reservoir due to volume
requirement.

Automatically adjusts the maximum number of events shown on the
Y axis on the histogram. Click during acquisition to readjust the Y
axis scale.

Automatically adjusts column widths to fit the data and header sizes.

Removes obstructions from the fluidics pathways by drawing sheath
fluid from the sheath fluid container. You do not need to supply
solutionin aplate. A backflush command takes about seven seconds.

Runs the Classification portion of the Luminex System calibration.
Runs the Reporter portion of the Luminex System calibration.
Cancels the process for the last command initiated.

Cancels all the commandsin progress.

Opens the Change Lot dialog box from which you select alot to
apply to abatch.

Runs the verification for the Classification calibration.
Runs the verification for the Reporter calibration.

Establishes a connection between the PC and the analyzer.

28
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Create New Multi-Batch

Delete Batch

Density/Decaying

Display Confirmation
Screens

Disconnect from
the Instrument

Drain

Eject/Retract

Enable Raw Data Storage

Export Batch Data

Export CAL

Export CON

Export Data

This command opens the Luminex Multi-Batch dialog box, in which
you add or create new batches to add to a multi-batch.

Opens the Delete Batch dialog box, which shows alisting of the
unprocessed batches in the database. When you highlight a batch and
click Select in this dialog box, the system del etes the sel ected batch.

Toggles between the default density dot plot and the decaying dot
plot views.

Enables confirmation dialog boxes to display when you initiate many
of the maintenance commands.

Disconnects communication between the PC and the analyzer

Used during troubleshooting to help remove debris from the bottom
of the cuvette. When draining, you do not need to supply solution.
Draining takes approximately two minutes and should be followed
by an alcohol flush with 70% isopropanol or 70% ethanol. Any fluid
that drains from the system drains to the Luminex XY P reservoir as
the default. However, you can set the system to drain to any unused
well on the microtiter plate. The drain function normally expels 125
uL of fluid.

If the XY P plate is retracted, this command gjects the microtiter
plate. If the XYP plateis aready ejected, this command retracts the
plate.

Saves bead event data to the database.

Opens the Open Batch dialog box, from which you choose a batch to
export to an output.csv file.

Opens a dialog box in which you choose the calibration file to export
to an output file.

Opens a dialog box in which you choose a control (validation) file to
export to an output file.

Exports datato a .csv file in the batch folder. There is no dialog box
to confirm that the data was exported.
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Help

Import Calibration

Import Control

Import Template

Insert

Invalidate Control

Invalidate Standard

Load Patient List

Log/Linear

Maximize/Minimize

Next Test

New Advanced Batch

Opensthe help file. Use this command if you need instructions on
using afeature in the Luminex IS 2.3 software.

Opens adialog box in which you select a calibration file that
contains calibration lot information to import to use for calibrating
the analyzer.

Opens a dialog box in which you select a control file that contains
control lot information to import for use when verifying calibration.

Opens up the Import Template dialog box, from which you select a
template to import for use in a batch.

This combination menu/command on the Batch Setup window
allows you to add a user-defined number of patients to the command
list, or skip adefined number of wells on the microtiter plate. The
two options on the menu are Acquire Patient and Skip.

Invalidates or removes a control from the data analysis. Luminex
does not recommend invalidating controls.

Removes a standard from the data curve. Use this command if doing
so improves the curve fit. Use caution when doing so because
invalidating a standard will greatly affect the curve fit and
subsequently the sample results.

Opensthe Open Patient List File dialog box, from which you select a
patient list text file to append to abatch.

Toggles the x axis scale on the histogram or dot plot between
logarithmic and linear modes.

Toggles between maximum and minimum histogram and dot plot
Views.

This command is found in the Analysis window. Use this command
to view the next test in the batch.

Assay developers use New Advanced Batch to acquire data without
having to build templates. This provides the devel oper with a faster
and more convenient tool to develop assays. It does not store the
resultsin the Luminex IS 2.3 database. It writes raw data to the
output.csv file if Auto Export is selected, and writes run files if
Enable Raw Storage is selected. Thisfeature isthe primary use of the

30

PN 89-00002-00-110Rev. A



XMAP Technology

Luminex 2.3 Software

New Batch

New CAL Targ.

New CON Targ.

New Lot

Open Batch

Open Help

Open Incomplete Batch

Open Multi-Batch

Pause

Previous Test

Prime

Acquisition Detail tab. When you click on the New Advanced Batch
button, the Options dialog box opens, where you enter information
about the batch, define bead events for the session, and define
commands for plate layout.

Opens adialog box in which you select atemplate to create a new
batch in the Luminex Batch Setup window.

Opensthe Update CAL Targets dialog box, in which you enter
information about the calibration microspheres you are using to
calibrate the system.

Opens the Update CON Targets dialog box, in which you enter
information about the control microspheres you are using to verify
system calibration.

Opens the Open Template dialog box, from which you select a
template to which you want to add alot or edit lot information.

1. The Open Batch command selected from the file menu or tool bar
opens the Open Batch Dialog box, from which you choose an
existing batch to use for acquisition.

2. The Open Batch command on the Analysis window allows you
to view data from a different batch.

Opensthe online help file.

Opens the Open Run dialog box, in which you select a batch to
recover.

Opens the Open Multi-Batch dialog box, in which you select a multi-
batch to use for acquisition.

Pauses the command that the system is currently processing.

This command is found in the Analysis window. Use this command
to view the previously run test in the batch.

Removes air from the system’s fluidic pathways by drawing
Luminex xMAP Sheath Fluid from the sheath fluid container. You
do not need to supply solution in a plate. Priming takes
approximately one minute. This command should also be used as
part of the daily startup routine.
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Print Batch Worklist Prints the status of each of the commands in the command list, as
well as the microtiter plate graphic.

Print Report Prints the data interpretation report including the standards, controls,
graph of standards, and Samples data.

Recalc Recalculates an affected test after a change is made to lot
information. There are two options: Manual recalculate and auto. If
the auto checkbox is selected, the Recal ¢ button (manually
recalculate) is grayed out. In the auto selection mode, changes
automatically trigger the system to reanalyze the affected test. If you
are not using the auto mode, the ReCalc button is available after you
make a change such as changing aformulaor lot, or invalidating or
validating a standard or control.

Replay Batch Replays batch sample acquisition. All batch commands are replayed
allowing for batch acquisition viewing exactly asin real-time. You
cannot replay New Advanced Batches. When running a Replay
Batch command, the original acquisition datais not altered. A new
fileis created. The most common use is for system demonstration
and training.

Report Raw Fluorescence  Enables the median fluorescence intensity (MFI) to appear on the

Analyte Report.
Resume Resumes the process that was paused.
Sample Probe Down Raises and lowers the sample probe to adjust the probe height. This

adjustment is recommended when using different microtiter plates or
when changing sample probes. Refer to the Luminex 200 System
Manual or the Luminex 100 ISUser Manual for Version 2.3 for the
adjusting procedure.

Sanitize Uses the Luminex XY P reservoir due to volume requirement. The
sanitize command performs a similar function as the alcohol flush
command. However, the sanitize command uses 10% to 20%
household bleach to decontaminate sample lines and the cuvette after
biohazard contact.

Save and Load If selected, displays the run batch tab immediately after you set up
batch information and click Finish.

Save Only Allows you to save the batch information. User can open the batch
later to acquire data.
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Self Diagnostics

Show Bead

Single Step

Skip [wells]

Soak

Start Analysis

Start (Plate)

Statistics

Performs a self-diagnostics to see if the Luminex 200 analyzer and
all system operations are functioning correctly. Self-Diagnostics tests
these functions:

* Flash memory test

* Microcontroller RAM test
» Nonvolatile memory test
e DSP program CRC test

» DSP capture test

» High voltage module

» Channel backgrounds test
* Pressurization test

* Actuator test

* Syringe pump test

» Backflush valve test

» Debubbler valve test

After selecting an entry from the drop-down list, sets the histogram
to show events for only one beadset [bead set number], <all gated>
events within the gate, or <all> events inside and outside the gate.
Select <all> (default) before setting the gate.

Selecting this option on the toolbar pauses the system in between
each command or sample acquisition within a batch.

Enables you to deliberately bypass specific wells during batch
acquisition.

Prevents salt crystals from forming in the probe due to air exposure.
Soaking the probe replaces sheath fluid in the probe with water. You
should perform the soak function at the end of each day. The system
uses at least 250 pL of distilled water.

Opens the Open Batch dialog box, from which you select a batch to
analyze. Once you select the batch, the Analysis window opens.

This command initiates data acquisition on New Advanced Batches
and New Batches using system templates. During acquisition, the
system draws sample from the microtiter plate for processing.

This command enables you to display selected statistics for sample
data. There are eleven different statistics: %CV, Trimmed %CV,
Count, Trimmed Count, Mean, Trimmed Mean, Median, Trimmed
Peak, Peak, Trimmed Std Dev, and StdDev.
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Test Sort Orders

Validate Control

Validate Standard

View Batch Data

Warmup

Wash

Zoom

This command is in the Data Export Tab of the Options tab. You can
select Alphabetical by test name, Sequentia by Region ID, or by
Template Setup Order

* Alphabetical by Test Name - the tests are sorted by
alphabetical order

» Sequential by Region ID - the tests are sorted numerically by
bead |D#.

» Template Setup Order - the tests are sorted n the order set up
in template, regardless of name or ID.

Opens the Validate Control dialog box. In this box, you choose to
validate al control tests (click Yes), or only asingletest (click No).

Opens the Validate Standard dialog box. In this box, you choose to
validate al control tests (click Yes), or only asingle test (click No).

Click to open a previously acquired batch that is stored in the
database. You cannot view New Advanced Batches.

Warms up the system to prepare the optics prior to sample
acquisition. The system automatically begins warming up when you
turn power on; however, you will need to use the Warmup command
if the systemisidle for four hours or longer.

Washes fluidics line. Sends fluid (distilled water) through the fluidic
linesin the system. Pulls the fluid from awell or the reservoir and
runs it completely through the system to the waste receptacle.

Zooms or enlarges a specific area on the histogram or dot plot
display. Click and drag right to | eft to adjust the graph’s range.
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Procedures

Using the Online Help

This section explains how to perform functionsin the software.

Help files describe Luminex System features and capabilities. You
may find these topics by searching the contents of books and topics
or by searching an a phabetic listing of the topics and books.

Topics provide information and details regarding software features,
system capabilities, and any humber of related material.

Books usually contain a group of topics. These topics are grouped
together because they discuss similar or related topics.

Hyperlinks provide instant access to another topic or subtopic with
related information to the linked subject or term.

€ To open the system’s online help:

1. OntheHelp menu, click Contents.

2. Inthe Help dialog box, scroll through the contents and select the
desired topic. Also, consider theindex to locate information.

3. Double-click the help topic that you want to view. A topical
dialog box opens with information on that topic.

@ To display device information about the Luminex analyzer,
Luminex XY P instrument, and the Luminex LXR SDK:

On the Help menu, click About the Device. The resulting dialog
box shows information that may be helpful when contacting
Luminex Technical Support. Click OK to close the dialog box.

€ To display information about the system software:

On the Help menu, click About the Softwar e. The resulting
dialog box shows information about the system software. This
includes software version, build number, and the system
copyright information. Click OK to close the dialog box.

@ Todisplay system information:

1. OntheHelp menu, click About the Software. The resulting
dialog box opens that displays software information.

2. Click System Info. The System Information dialog box opens.
Click X in the top-right corner to close the dialog box.

3. Click OK to close the dialog box.
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Setting Software Options

Define General
Tab Information

Set up and customi ze the system software and enter your company
information in the Options dialog box. The Softwar e Options dialog
box has three tabs: the Genera tab, the Company Information tab,
and the Data Export tab.

€ To configure software options:

1. Onthe Tools menu, click Options.

2. Click on the tab in which you want to set options. A full
description of each tab and its optionsis listed bel ow.

3. After you have entered and selected al of your preferences, click
OK.

You define the following options on the General tab.

Default Batch Directory. Names the default directory to store
batch information. Click the browse button and navigate to the
desired folder (directory).

Current User. Enter the name of the current user or operator. The
name appears on reports.

Analysis Display Digits. Use this feature to customize the
number of digits shown on the Data Analysis dialog box and printed
reports. The datais stored with itsfull precision (that is, including all
digits), but the data appears as requested. The default analysis digit
display isfor two digits to show in the analysis.

Display Confirmation Screens. Enables confirmation dialog
boxes to display when you initiate many maintenance commands. If
you disable the confirmation screen display option, the confirmation
screens remain for commands initiated from the Home tab.

Enable Raw Data Storage. Select thisfeature to save bead event
datathat is acquired while processing batchesin the database. The
system defaults to Enable Raw Data Storage. Raw data storageis
necessary particularly when you use file mode (Replay Batch).

Report Raw Fluorescence. Select thisfeature to enable the
median fluorescence intensity (MFI) display to appear on the
Analyte Report. This feature was previously used to display MFI
values on al reports. In the Luminex 1S 2.3 software, the only report
affected by this selection is the Analyte Report. All others are hard
coded by the system.

Auto-Start Analysis. Select thisfeature to enable the software to
begin analyzing dataimmediately after processing batches. The
automatic analysis feature takes place after the system finishes
acquiring data while processing batches.
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Define Company
Information Tab

« Luminex100 IS Software - Dptions ===l
Generall Company Information | Data Export

Default Batch Directory
[C:\my Batches =
Current User

Analysis Display Digits

2

v Display Confirmation Screens
™ Enable Raw Data Storage

" Report Raw Fluorescence

™ Auto-start Analysis

Foc | Feome J

Figure 21 Options Dialog Box—General Tab

You can enter information about your company and a company logo
into the Company I nfor mation tab. Thisinformation is stored in the
Registry for reference. The logo will not alter any Luminex 1S 2.3
report or screen.

Company Information (name, address, phone and fax numbers, and
location of company 10go).

Use the browse button _| to navigate to the location where the
logo is stored.

+ Luminex100 IS Software - Options i

Genaral Company Informationl Data Expor‘[l

Nams: |Lumme>< Corporation [=

Address: 12212 Technology Boulevard =
Austin, TX 787276115

Phone: [:512) 219-8020

FAX [512) 219-5195 Al

! ]

Logo: |

[

Foc | Fowe J

Figure 22 Options Dialog Box—Company Information Tab
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Define Data Export
Tab Information

Use the Data Export tab to configure your export data. See Figure 23.
The following options are available:

Auto Export Batches. Select thisfeature to automatically export
the .csv file formats when the system finishes analyzing the batch.
This allows you to run your own programs on exported data without
having to manually start the export. This feature also takes place
after acquisition completes. If thisis not selected while running a
New Advanced Batch, you must right-click on the data grid to get
your output.csv file.

Copy Output.csv file to Common Output Dir. Select to send a
copy of the Output.csv file to the My Batches/Output fol der.

Prompt for Batch Comment. Check this button to initiate a
prompt for batch commenting when a batch is finished.

Write Sample Comments. Select to add sample comments to the
Notes column in the output.csv file.

Additional Export Stats. Select to define which sample statistics
to export outside the Luminex 1S 2.3 software to the Output.csv file.

Test Sort Order. Choose an option to define the sorting order. For
more information on the options, see the Command section,
beginning on page 28.

Additional Batch Information. Select one or more options to add
additional information to the exported batch file (output.csv).

Export Location Label Style. Choose one of these options to
define the label data style exported to the Output.csv file. You can
select sequential numbering, by plate location, or both (default).

oftware - Op 5 o

Generall Company Information  Data Export|
7 Auto Export Batches - Additional Batch Information
v Copy Output csv to Common Output Dir f Export =
™ Prompt for BEatch Comment Templats ID
I~ Write Sample Comments Template Name ?

- Additional Export Stats iemp:aﬁe gersmn #

I~ Mean I~ Trimmed %CV SR 050 é

™ %CV I Trimmed Paak Tl G ]

I Peak I Trimmed Std Dev | | |Template Author o

I~ Std Dev I Avg Restits Sample Yolume o

I~ Trimmed Count DD Gate [m|

I~ Trimmed hMean Sample Timeout O |
-~ Test Sort Order -Export Location Label Style

& Alphabetical by Test Name & Sequential - 123 ..

© Sequential by Region 1D © Plate Location - A1,B1,C1

 Template Setup Order  Both - 1{A1), 2(B1), 3(C1)

' oK rCanceI
_ ol

Figure 23 Options Dialog Box—Data Export Tab
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Setting up the Favorites € To add templates to the Favorites list:

List
1. OntheFavoriteslist, click Add Template.

2. Inthe Open Template dialog box, double-click the template to
add to your Favoriteslist.

€ To add commands to the Favorites list:

1. Click Add Commands from the Favoriteslist. The Command
List dialog box opens.

. Command List M= ES
Location: IReservoir vl

\Varmup -

Wash

Frime

BackFlush

Drain

Sanitize \ Alcohol Flush

CAL1

CAL2

COMN1 b

CONZ x|
ok J ‘ Cancel |

Figure 24 Command List Dialog Box

2. Select the command that you want to add to your Favoriteslist.
For certain commands, you will need to select the location where
you want to draw or expel fluid. Use the L ocation drop-down
menu to open the microtiter plate image. Click on the microtiter
plate location on the image. Ensure that the location you select is
compatible with the volume intended for that location.

3. Click OK to add the command. The command displaysin the
Favoriteslist.
€ To remove items from the Favorites list:

Select the item you want to remove from the Favorites list, then
click Remove. Theitem disappears from the list.
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Startup Procedures

Warm Up the
System

Prime the System

Backflush the
System

Warm up the system to prepare the optics prior to sample acquisition.
The system automatically begins warming up when you turn power
on. This procedure takes approximately thirty minutes.

Caution: Failureto properly warm up the system will effect assay
results and system performance.

After four hours of inactivity, the status bar appears red and indicates
that the lasers are off. You need to warm up the system again by
manually initiating warmup.

€ Towarm up the system:

Click War mup, then click OK. The command list on the Run
Batch tab indicates that the system lasers are running. The
Device Activity box on the Status Bar indicates that the systemis
warming. The Laser Status section on the Status Bar is yellow as
it counts down from 1800 seconds. Upon completion, the Laser
Status bar turns green and displays Warmed Up.

Prime your system as part of the daily startup routine and as
necessary to remove air from the system’s fluidic pathways after:
» refilling the sheath container

* removing and replacing the sheath container

e observing air in the tubing

» changing the sheath fluid filter

» changing the syringe seda

When priming, the system draws Luminex xMAP sheath fluid from
the sheath fluid container and sendsit directly out to waste, and takes
approximately one minute. You do not supply solution in aplate.

@ To prime the system:

Click Prime, then click OK to confirm that you want to prime
the system. The status bar indicates that the prime command is
processing.

Backflush the system:

* toremove obstructions from the cuvette

» if fluid does not flow through the waste tubing during prime
cycles or during sample acquisition

» if fluid drips from the sample probe during priming and forms
puddles of fluid on the plate

40
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Run an Alcohol
Flush

Run a Wash Cycle

During a backflush, the system draws sheath fluid from the sheath
fluid container and sends it directly to waste. You do not need to
supply solution in aplate. A backflush takes between 10 and 30
seconds.

€ To clear obstructions from the cuvette:

Click Backflush, then click OK to verify that you want to
backflush the system.

The status bar shows that the backflush command is processing.

Alcohal flush the system to remove air bubbles from the sample
tubing and the cuvette using 70% isopropanol or 70% ethanol. The
cuvette isthe principal fluid pathway within the optics component of
the system where the system reads the sample.

€ To remove air bubbles from the sample tubing and cuvette:

1. Onthe Maintenance tab, click Eject/Retract

2. A confirmation dialog box openstelling you to place solution in
the reservoir.

3. Put 70% isopropanol or 70% ethanol in the reservair.

4. Click OK. The plate holder retracts, and the system performs the
Wash command.

Use the wash cycle after an alcohol flush or as needed. For example,
wash four times with distilled water after calibration and twice with
distilled water after Sanitize. Place at least 200 uL in a microtiter
well or fill the Luminex XY P reservoir with distilled water. Washing
takes about 30 seconds.

You should wash after calibration and verification, between batches
and multi-batches, after sanitize, and before daily shutdown.

@ To perform a Wash command:

1. Onthe Maintenance tab, click Eject/Retract.

2. Select Reservoir from the dropdown menu next to the Wash
button, then click Wash. A confirmation dialog box openstelling
you to place solution in the reservair.

3. Put distilled water in the reservair.

4. Click OK. The plate holder retracts, and the system performs the
Wash command.
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Set Luminex XYP
Instrument Heater
Temperature

Calibration Procedures

Refer to your assay kit instructions to seeif the assay needs to be
analyzed at a particular temperature. If the instructions indicate that
the Luminex XY P instrument heater is needed, set the heater to the
specified heat setting. The user definable heater range is 35°C to
60°C. Use the heater only with the heater block in place.

Luminex recommends using a Costar® Thermowel I® thin-wall
polycarbonate 96-well plate (nonskirted), model P over the heater
block sent with the Luminex System. Do not use standard 96-well
microtiter plates if you are using the heater block.

Any temperature that you set remains in effect until you set another
temperature or turn off the Luminex XY P instrument plate heater or
exit the software.

The system displays the target temperature in the box below the Turn
ON button. Before the heater block temperature reaches the new
temperature setting, the XY P Heater Temperature thermometer is
red. Upon reaching the target temperature, the thermometer turns
green. See page 9 for more information about the system monitor.

Warning: The heater plate of the Luminex XY P instrument is hot
when in use and may cause burns. Do not touch the heater plate.

€ To set the Luminex XY P instrument heater temperature:

Click Eject/Retract to gect the plate holder.
Set the Luminex XY P heater block on the plate holder.

Click Eject/Retract to retract the plate holder.

A 0w d P

In the Temperature and Gauges area of the Run Batch tab,
click Turn ON. The light on the button turns green and the
thermometer fluid turnsred as it raises to reach the target
temperature.

5. Usethe up and down arrows beneath the target temperature box
to set the temperature you want the Luminex XY P instrument
heater block to maintain. The user definable heater rangeis 35°C
to 60°C.

6. Wait for the heater to reach your selected temperature and
stabilize before processing samples. The thermometer turns
green when the temperature is stabilized.

Calibrator xM AP microspheres are used to normalize the settings for
the reporter channel, both classification channels, and the doubl et
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Run System xMAP
Calibrators

Note: When dispensing
calibration and control
microspheres, hold the bottle
upside down at a 90-degree angle
to the microtiter plate to ensure
that you are getting accurate drop
volume.

discriminator channel. Control XM AP microspheres are used to
verify calibration and optical integrity for the system.

Cdlibrate the system at least once a month and:

» Following installation

* if the system is moved.

* if apartisreplaced.

* if the delta calibration temperature shown on the system
monitor (on the Diagnostics tab) is more than +3 degrees.

« if sample acquisition is problematic.

Each step in the calibration procedure usually takes less than one
minute. You must run XMAP controls after each calibration. Once
calibrated, the calibration values remain until you calibrate again.
You can track system calibration and verification results through the
Calibration Trend Report and the System Control Trend report. If
you need target value information for Calibration or Control
microspheres, you can find the information on the Luminex website
at http://www.luminexcorp.com. Click on the Support link then
navigate to the FAQ page on the Support page.

Ensure that the Luminex analyzer lasers are warmed up and the
probe height is set correctly before calibrating the system. Do not
move the system waste line while calibrating.

You can run calibration and verification commands from the
Maintenance tab. You can import and export calibration and control
lots and reuse existing lot information for calibration and controls.

€ To calibrate your system with xMAP calibrators:

1. Vortex the xMAP calibrator and control containersto ensure
homogeneity. Do not dilute xMAP calibrator or control reagents.

2. Load amicrotiter plate with at least five drops of each: CAL1in
well A1, CAL2inwell B1, CON1inwell C1, CON2inwell D1
and distilled water in well E1 through H1 to wash atotal of four
times. Use different wells as necessary. To select different well
locations in the software, click on the drop-down arrow next to
the entry cell for the cdibrator or contral, then click in the well
location on the microtiter plate image.

3. Click Eject/Retract, then place the plate on the plate holder.

4. Fill the Luminex XY P reservoir with a solution of 70%
isopropanol or 70% ethanol.

5. Click Eject/Retract.
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6. Onthe Maintenance tab, click Prime. Click OK and wait for
the Prime to finish (about 1¥2 minutes).

7. Click Alcohol Flush. Click OK and wait until the alcohal flush
completes. The Device Status section in the status bar changes
from yellow to green and displays “ Standby”.

8. Click New CAL Targ. to enter or confirm calibration lot
numbersin the Update CAL Targets dialog box. See Figure 25.

9. Enter the CAL1 lot number and expiration date as printed on the
bottle. Enter the values listed on the Certificates of Quality
(COQ) included with your calibrators into the CAL 1 boxes. If
you are using a previously entered lot, select it from the drop-
down menu in the Current CAL 1 group box or click Import to
import the information. See page 47 for more details on
importing a Calibration lot.

(@) Update CAL Targets
FCALT
Product Information | Lot Information
Number: Title value |
L100-CAL1 Lot Number: AZB0T
Narne: Expiration Date. | 05/02/2002 =
Classification Calibrator
Manufacturer: - Iarget Information
Luminex Target Channel [Value |
DD Target 9800
Current CALT Lot A2E01 CL1 Target: 3759
| lm CL 2 Target: 3911
Import CAL 1 Export CaL 1 Comment:
Mewr Lot |
FCAL2
~Product Information——— Lot Information
Nurnber Title “alue |
L100-CAL2 Lot Number: A3735
Narme Expiration Date: |05/19/2002 j
Reporter Calibrator :
ERNEEET -~ Target Information
Luminex Target Channel |Walue |
Current CALZ Lot AG735 RP1 Target 5735
Cornrment:
|A3?35 -
Impart CAL 2 Expart CAL 2
wa | |
Change the current lot by saving selected lot.
0] Cancel

Figure 25 Update CAL Targets Dialog Box
10. Repeat step 9 for the CAL2 lot.

11. Inthe Maintenancetab, click CAL1, then click OK. The device
status section in the status bar changes from “Running” to
“Standby”.
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Run System xMAP
Controls

12. Click CAL 2, then click OK. Wait until CAL2 completes.

The Device Status section in the status bar changes from *Running”
to “ Standby” and the Diagnostics tab turns red. The System Monitor
on the Diagnostics tab displays the date and time in green if CAL1
and CAL2 are successful.

The Diagnostics tab turnsred if all substances (CAL or CON) have
not been run and under the following conditions:

* thefirst time the software is opened
* thefirst timeasystemis caibrated
* anew databaseisinstalled

» anold database is restored

» aCAL or CON fails.

You must run system controls following calibration. Continue with
the following “Run System xMAP Controls’ section.

Run System xMAP controls to verify calibration. Dispense the
Control microspheresinto the microtiter plate at the same time that
you dispense the Calibration microspheres. See “Run System xMAP
Calibrators’ on page 43.

@ To verify system calibration with controls:

1. Inthe Maintenancetab, click New CON Targ. The Update
CON Target Information dialog box opens. See Figure 26.

2. Enter the CON1 lot number, expiration date, and the values
listed from the COQ included with your system controls into the
CONL1 entry boxes. If you are using a previously entered lot,
select it from the drop-down menu in the Current CON 1 group
box or click Import to import the information. See page 47 for
more details on importing alot.

3. Repeat step 2 for the CON2 ot information.

PN 89-00002-00-110 Rev. A

45



Luminex IS Software Manual for Version 2.3 XMAP Technology

(%) Update CON Targets
~CON 1
Product Information————— Lot Information
Nurmber Value ‘
L100-CON1 Lot Nurmber A1682
Name: Expiration Date | 12/06/2002 =
Classification Control )
- Target Information
hLdangfaCTurer Reference |Target Al ‘Targe‘r B1 ‘Targe‘r Cl1 ‘
uminex 1 az61 769 218
Current CONT Lot A1882 z 9535 7548 b6.4
3 10675 23422 5607
| S A 5946 2573 17803
Irnpaort COM 1 Ewport CON 1 New Lot I 5 9386 233 5795
CON 2
Product Information - Lot Information
Nurmber Value ‘
L100-CON2 Lot Nurmber A1440
Narme: Expiration Date |09/21/2002 =
Reporter Control
MIEmiEEk e ~Target Information
LT Reference Target Al \
1 291
Current CON2 Lot A1440 2 197
Im 8 1910
Import COM 2 Ewport CON 2 4 17429
Mew Lot |
Change the current lot by saving selected lot
OK Cancel

Figure 26 Update CON Targets Dialog Box

4. Ensurethat the analyzer is set to draw CON1 and CON2 beads
from the wells you loaded in step 2 of “Run System xXMAP
Calibrators’ on page 43.

5. Inthe Maintenancetab, click CON1 then click OK. Wait until
CON1 completes. The Device Status section in the status bar
changes from “Running” to “Standby”.

6. Click CON2, then click OK. Wait until CON2 completes. The
Device Status section in the status bar changes from “Running”
to “ Standby”. The System Monitor on the Diagnostics tab
displays date and time in green if both CON1 and CON2 are
successful.

7. Ensurethe analyzer is set to the draw distilled water from the
well you loaded it in step 2 of “Run System xMAP Calibrators’
on page 43.

8. Click Wash to wash the system after running the system
calibrators. Wash atotal of four times. You will need to change
the well location. Click on the dropdown menu located to the
right of the Wash button.
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Selecting EXxisting
CAL or CON Lots

Importing CAL or
CON Lots

Exporting CAL or
CON lots

9. Click OK and wait until the wash completes. The device status
section in the status bar changes from “Running” to “ Standby”.

If an error occurs during system calibration or verification, an X
appearsin front of the Diagnostics tab title, and the title text turns
red.

€ To select an existing lot:

1. Onthe Maintenancetab, click New CAL Targ or New CON
Targ.

2. Select alot using the arrows located to the right of the Import
and Export buttons in the Update CAL Targets and Update CON
Targets dialog boxes.

Review the lot information and press OK to select the calibration lot.
€ Toimport system CAL or CON lots:

1. OntheMaintenancetab, click New CAL Targetsor New CON
Targets as appropriate. An Update CAL Targetsor Update
CON Tar gets dialog box opens.

2. Click Import CAL or Import CON as appropriate. The Open
dialog box opens.

3. Toselect the calibration lot or control lot to import, click the
drop-down arrow for the L ook in box. Browse for the
appropriate folder, diskette, or CD location. Thefiletypeisa.lif
file.

After you select the location, the available lots display in the
selection list. Click the name of the lot to import and click Open.
Thelot name appearsin the product information box. Thelot and
target information is displayed on the Update dialog box.

4. Click OK to complete the operation.
@ To export system CAL or CON lots:

1. OntheMaintenancetab, click New CAL Targetsor New CON
Targets. An Update CAL Targets or Update CON Tar gets
dialog box opens. Ensure you have the desired lot to export
displayed or selected.

2. Click Export CAL or Export CON as appropriate.

3. Inthe Save Asdiaog box, select the folder (directory) where
you want to export the lot as the Save-in location. The default is
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the Backup folder (directory) found in C:\Program
Files\Luminex\Luminex 100 IS\Backup.

4. Enter the lot name for the exported lot into the File Name box.

5. Click Save, then click OK. The dialog box closes. After you
click OK, you can use the lot target values with the next
calibration or verification.

The system saves the lot to the existing software as alot accessible
for the next calibration and/or verification. Once you export the
desired calibration or control lot you can saveit to disk to import to
another compuiter.

A batch consists of a group of samples processed under control of a
template. Batches are set up using templates defined by assay kit
manufacturers. Batches consist of templates and samples for
acquisition, and can span more than one plate. Templates contain
predefined commands that must be included in every batch
acquisition.

You can group batches together as a multi-batch. Multi-batches can
consist of any number of batches that have been setup from different
assay templates and are processed consecutively.

The assay kit manufacturer may provide templates in the kits, which
they distribute on diskette or CD. Templates typically include assay
standards, controls, and maintenance commands (such as washes or
primes to acquire along with samples). OEM manufacturers may
provide templates pre-installed with your system.

The kit manufacturer includes assay reagents in the assay kit. You
must provide information about these reagents, such aslot numbers
and concentration values for the standards and assay controls.

A batch can include samples across more than one plate. When
setting up a batch, if the number of samples exceeds the wellsin one
microtiter plate, another plate appears for additional samples. The
new plate appears to the immediate right of the existing plate image
on the screen with adark line between the adjacent columns of the
two plates.

During acquisition, the Run Batch tab displays the wells containing
the samplesin the microtiter plate. Colors indicate the progressin
analyzing the samples. The following well colors indicate well-
acquisition states:

48
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Importing
Templates

Create a New
Batch

Greenwdll: with command number—sample not
acquired.

*  Yelow well: sample currently in acquisition

* Redwdl: sample failed. Check the system monitor for

more information
»  Green background: with check mark—successfully completed

Common sample errors are due to lower number of events acquired
than established in the template.

You need to import new templates to the system only once. You
must enter lot information for the standard and control reagents as
specified in the template. Thislot information is used for every batch
setup using the template until it is changed.

Templates include standards, controls, both standards and contrals,
mai ntenance commands, and acquisition commands.

€ Toimport atemplate from a diskette or CD:

1. Insert the kit’s diskette or CD into the appropriate drive.

2. OntheFile menu, click Import Template. The Import
Template dialog box opens.

3. Click the Look in drop-down arrow and navigate to the diskette
or CD drive containing the template. The diskette driveis
typically drive A and the CD driveistypically drive D.

4. Thekit manufacturer’s template appears on the selection list.
Click the name of the template.

5. Click Open to load the template.
€ To create anew batch:

1. Read theinstructions provided with the assay kit you are using.
Follow the kit instructions for any preparations.

2. Click New Batch. The Open Template dialog box opens.

3. Double-click the template you want to apply to the new batch.
The template loads, and the L uminex Batch Setup window
opens. See Figure 27.
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Please astablish the starting kacation for the batch and anter the appropriate patient information. Mote: * indicates a required field,

(IPTT Ee——— ] Apply | [
Bathlnro Mo |Location | Command Sample |0 | Dil. Fector
RS 3 1[Al, Flatel  Acquira Standard |Std M 1| v
Biatch B0 1638 S 2/B1.Plate1 | Acquire Standard | Std M 1 -
& 3/C1,Plated | Acquire Standard |StdL 1 __ Finish |
Diescripbon: & 401, Pletel | Acquire Standard | Std L 1
<Hene =1 | |& S/E1.Platel | Acquire Standard |Std 1 x
S 6/F1.Platel | Acquine Standard |5t XL 1 G
&l B 761, Pletel | Acguire Control |ConlL 1 _
. El B{H1, Plate1 | Acquira Conral  |Con | 1
Craated By alAZ, Plate] | Acquire Patient E []
<Mame= 1082, Plate1 | Acquire Patient | 2 Load Fa List
| 11)C32 Pletel | Acquire Patient | 2 S
Ternplate Info 1202 Platal  Acquira Patient 1
13E2, Plate | Acquire Patient 1 @
Heama: 14/F2, Platel | Acquire Petient | 1 Help
[636 RepOt Assay 15/G2, Platel | Acquira Patient | I'_I
Description: 213 =
Simplas Quant B a1 (@D == ( ()  Sava only Maw Lot
b 5
gert .
" 15 @ (@ Standard Info 0
] ry \) b Prisiucd No: 3000
(4 . ) Produsc! Hamie 36 RopGa kil
Verslon No: = | 4 Lot Mame: J6Repatse
P 2 “ Explration Date: 061 (F2005
4 Controf Info
Daveloping Co: s @ 20D Product Ho: 3000
______ = Py Product Name: 36 Repot kit
[ram (0 Lot R 5

i epatGon
Expiration Date: ORI 112005

Figure 27 Luminex Batch Setup Window

Enter the batch name (if different from the default name), a
description (optional), and the creator’s name (optional).

If you want to insert an Acquire Patient or Skip command, select
the command from the I nsert menu. In the multiplier box, enter
the number of patients that you want to add to the list or the
number of wells that you want to skip and click Apply. Skipped
wells and patient wells added to the batch are shown as green
wells on the microtiter plate image.

If you are running a maintenance template, add any samples (for
processing). Then click Save and L oad (default) or Save Only.
Otherwise, continue with step 7.

If you want to change the well |ocation where you begin
acquiring samples, drag the highlighted starting well (default is
A1) to the desired location on the microtiter plate.

Click the field in the Sample I D row that represents the last
empty well on the microtiter plate.

Enter the sample ID for the sample to add. Repezat this step to
add all of the additional samples to the batch. You can enter the
sample manually, through a patient list, or using the system
barcode reader. Batches may span more than one plate. When the
first plateisfull, ablue line separates the columns of the first
plate with those of a second plate. To add asample ID to the end
of the list, pressthe Enter key or double-click in thelast line.
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Note: If any of the acquire sample
commands within the template of the
batch has an unassigned Sample ID,
the system applies the first patient
ID in the list to the unassigned
sample acquisition command. The
system appends any remaining
patient IDs to the end of the
command list in the order as they
appear in the patient list.

Open a Batch

10. To add a patient file to the batch, click Load Pa List. An Open

11

12.

13.
14.

15.

Patient List File dialog box opens. See Figure 28. If you do not
want to add a patient list to the batch, skip to step 11.

Open Patient List File I
Lok in: I@ Commar j - £ B
ExportedT emplates IYD_ConReport.ocx IYDimplements. dll
BrowszeDB.ocx VD _CPReport.oc: ¥DInterfaces.dl
chhzgbox ook VD _LWITReport.ocx I¥DinterpGraph.o
crviewer. dl IYD_tainR eport. ocx IYDinterpGraphn
[ atalnterpretationz. ocx VD _PSReport.oc: I¥DiMachineCalib!
GenFormulaDisplayLib. ocx VDB ackup.ocx VDM ath.dl
GraphObiects.dl IWDBeads elect.oox IWDMathCamman
GraphOhjectslnterface. di IWDDevice.dl IWDMathExp.dl
3 WD _CalReport.ocx VD Graphwiapper.ock VDM athinterface
4] | i
File name: I j Open I
Filez of type: I j Cancel |
™ Open as read-only
4

Figure 28 Open Patient List File Dialog Box

Select a patient file to append to the batch and click Open. The
system appends the patients to the batch.

If al patient IDs in the batch are identified, the system appends
the patient list items to the first empty location following the
batch’s last command list activity. See “Add a Patient List” on
page 58 for information regarding the patient file format.

Verify the dilution factor settings, and adjust as necessary. See
page 60 for more information.

Select Save and L oad (default) or Save Only.

Click Finish. If you selected Save and Load, the Run Batch tab
opens displaying the batch, including the samples you added. If
you selected Save Only, the system becomesidle asit waits for
you to initiate acommand.

If you selected Save and Load, |oad the plate using the Eject/
Retract button, then click Start Plate.

Use this procedure to open an existing batch. The batch name and
description appear on the Run Batch tab when you load the batch.
You can open “ Saved Only” batches with this procedure.

*

1

To open asaved batch for an acquisition:

Click Open Batch. The Open Batch dialog box opens.
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2. Double-click on the desired batch. The system loads the batch as
you created it in the Run Batch tab.

3. Click Start Plate to initiate batch acquisition.

Copying and € To export Batch Data:

Exporting Batch Right-click in the Batch Data area of the Acquisition Detail tab.
Data In the right-click menu, click Copy to copy the currently
displayed datato the clipboard. Click Export to manually export
the currently loaded batch to the appropriate Output.csv file.

Clear a Batch from  The Clear Batch command clears the entire batch from the Run
the System  Batch tab or the Message Log on the Diagnostic tab. Once you
choose to clear the batch and verify that you want to continue with
the command, you can recover the cleared batch if it has not been run
by clicking Open Batch.

@ To clear abatch from the system:
1. Right-click onthe areato clear.
2. Click Clear inthe dialog box.

3. Click Yesto confirm that you want to clear the batch.

Replay a Batch  You can reprocess batches through the system multiple times using
Replay Batch. Replay Batch uses the data stored in the run files from
theinitial acquisition to reprocess a batch, creating a new batch
output file.

Each time you reprocess a batch using Replay Batch, the system
handlesit asif it isanew batch; thus, creating a separate processed
batch entry and output file. Theinitial batch data and output file
always remain intact and unchanged.

You reprocess a batch using Replay Batch to:

* Run as demonstrations to see how the system processes samples
and analyzes the results.

» Test abatch using different parameters, such as setting a
different number of eventsto be collected or using a different
bead map or new formulafor analysis, aso using a different
template. The number of beads for collection must be less than or
equal to the number of previously collected in the original
sample.

If you reprocess a batch with the same template parametersin a
different template, the system obtains results identical to the original
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Note: The Open Batch
dialog box does not list or
show the templates
associated to the batches.

batch. If you reprocess a batch using changed parameters, the system
may obtain different results. When you replay abatch it labels
unknown samples as Pal, Pa2, Pa3, and so on. If you replay a batch
containing replicates, replicate averaging will not be calculated in
data analysis.

A number of variables can affect the final test results. You may aso
change the standards or controls processed with the batch or multi-
batch. These variables may effect your test results:

minimum number of events for acquisition
formula used to analyze the MFI vaues
standards or controls validation or invalidation

type of analysis (qualitative, quantitative, acquisition only, or
maintenance)

To reprocess samples using Replay Batch:

On the Acg. Detail tab, click Replay Batch. The Browse for
Folder dialog box opens displaying the My Batches folder.

Select the desired batch under the My Batches folder and click
OK.

The Open Template dialog box opens. Click on the desired
template and click Select.

The Run Batch tab becomes the active tab. You can monitor the
commands as they process. Click on the Acq. Detail tab and
monitor the data, histogram, and dot plot.

After replaying a batch, you can analyze the data.

€ To anayze Replay Batch data:

1
2.

Click Sart Analysis.

In the Open Batch dialog box, select the batch you want to
analyze, then click Select. The most recent Replay Batch isthe
last or has the highest ID number. See Figure 29.
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0 | Batch Mame Description Multi-Batch ID:Name -

11 B35 Quanl Bach

2 B3ES4 Ciuam Testing Mean, S0, Timrmed Mean
4 3554 Rep Quant Batch Mean, SO, Tammed Maean
5 Batch BM/02 16:10_FILEMODE  <Mone=

& Batch £1/M2 1611 _FILEMODE  <hlone>

7 Batch B/3402 1349 FILEMODE  <None=

G Batch B/AMA2,13:51_FILEMODE  <Nones

9 Batch B/AM2 1352 FILEMODE  <hone=
10 Batch B/3/02,13.53_FILEMODE  <Nones
11 Batch B/3A2 13:54_FILEMODE  <hane>
12 Batch B/3402 1413 _FILEMODE  <None>
13 Batch G302 1417 _FILEMODE  <Nones
14 Batch B/3/02 14:17_FILEMODE  <Mones o
1E Rateh RAATI 1410 FIl FAONE e hlanes =l

[ Select ]|  Cance

Figure 29 Analyze Open Batch

The Analysis window opens, showing the Batch info in the
Standards tab. To close the Analysis window click Close. See
“Analyzing Batches and Multi-Batches’ on page 72.

Delete a Batch  You can only delete unprocessed batches. Batches are deleted from
the Open Batch list and moved to the Open Incomplete Batch list.

€ To delete an unprocessed batch:

1. OntheFilemenu, click Delete Batch. A dialog box openslisting
the unprocessed batches in the database.

2. Select the unprocessed batch that you want to delete.
3. Click Select to delete the batch.

If you need to recover a deleted batch, select Open Incomplete
Batch from the File menu.

Create a Multi- A multi-batch isa set of batches that you want to process

Batch  consecutively. You can add batches to the multi-batch from existing
batches in your database, or you can create new batches to add to the
multi-batch. You can include as many batches as you need. The
software does not limit you to a certain number of batches per multi-
batch. Different batches within the multibatch are separated by thick
red lines above the first well and below the last well of each batch.
Multi-batches may span more than one plate. A blue line separates
the graphical representation of the plates. A scroll bar appears along
the bottom of the microtiter plate image so you can view additional
plates.
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@ To create amulti-batch with new batches:

1. Click New Multi-Batch. The Luminex Multi-Batch Setup dialog

box opens, shown in Figure 30.

w Luminex Multi-Batch Setup
Flease enter the required information and add batches to the
Multi-Batch list. You may double-click a batch for detailed

information. Note: * indicates a required field

B v

Wew Batch Finish

=

Add Bateh

| |
OOOOOOOOOOOO
000000000000
0/0/0/0/0/00/00/0/0¢)
000000000000
0/0/0/0/0/00/0/0/0/0®)
000000000000
00000000000
OOOOOOOOOOOO

X

Cancel

I |o | n|m|oo|=]|®

No| 1D Batch Mame | Batch Description  No. Crnds.

Figure 30 Luminex Multi-Batch Setup Dialog Box
In the Luminex Multi-Batch dialog box, click New Batch.

Create a New Batch. The procedure is shown on page 49. Click
Save and L oad instead of Save Only when you are finished
setting up the New Batch.

To reassign the positions of the batches within the multi-batch,
use the mouse to drag the highlighted well to the location on the
microtiter plate where you want to begin acquiring data. Make
sure that each additional batch isin its desired location.

Enter the Multi-Batch name and Created By, then click Finish.
The Run Batch tab opens, representing the batches you selected
or created on the microtiter plate.

Click Eject and load the first plate of the multi-batch.

Click Sart Plate to being acquiring data from the multiple
batches in the sequence that you set up.
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Open a Multi-
Batch

Process Multiple
Plates

€ To create amulti-batch with existing batches:
1. Click New Multi-Batch.

2. Inthe Luminex Multi-Batch dialog box, click Add Batch to
add an existing batch to the multi-batch. See Figure 30.

3. Select thefirst batch to add and click Select. The batch appears
beginning in well A1 of the microtiter plate on the Luminex
Multi-Batch Setup dialog box. Red lines separate this batch
from subsequent batches.

4. Repeat steps 2 and 3 to add additional batches.

5. Enter the Multi-Batch name and Created By, then click Finish.
The Run Batch tab opens, representing the batches you selected
or created on the microtiter plate.

6. Click Eject and load the first plate of the multi-batch.

7. Click Sart Plate to being acquiring data from the multiple
batches in the sequence that you set up.

Use this procedure to open an existing multi-batch. Each batch in a
multi-batch appears on the list of available multi-batches. The
software differentiates them according to batch 1D, name, and
description. The software gives all batches comprising a multi-batch
the same multi-batch ID number and name.

€ To open amulti-batch:

1. Click Open Multi-Batch. The Open Multi-Batch dialog box
opens, listing the available multi-batches.

Double-click on the multi-batch you want to open.
Click Eject/Retract to gect the plate holder.

Load the first microtiter plate onto the plate holder.

o ~ w D

Click Start Plate to retract the plate holder and begin acquiring
the multi-batch data.

You can process multiple plates per batch or multi-batch. After
loading a batch or multi-batch that spans more than one plate, a new
plate appears to the immediate right of the existing plate image on
the screen. A dark blue line separates the adjacent columns of the
two plates. You can use the scroll bar to see additional plates. See
Figure 31.
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Re-Run or
Recover
Incomplete Batch

_Eile_Tox ok
ENTTEEI ER
T Run Batch hisintenance RARQnosics

3

HOOOO00000O@BOC

Cmd No_| Commeand Flata Lot Cind Staus 2
1 Warmup =none= Platel  Pending r »
3[Frime <none=, Flatal  [Fending ’7 |2
3Prime =none=, Platad Panding B!nrtPIM Cancel Cmd Cancal All
4| Prims =none=, Platel  [Pending
5 \Wash Resendoir, Flate |Panding -
& Calibrats CALT Ef1.Flatsl  [Pending P & | 2 i
T Wash Resenoir, Plate |[Pending Ejal:l‘ Resume Pauge
g/Calibrate CAL2 F11, Plate1 Pending
i e e P Pl x|
Tienion Everes e

Figure 31 Processing Multiple Plates

After the first microtiter plate in a multiple plate batch has been
acquired, the system pauses and prompts you to insert the next plate.

€ To process multiple plates during a batch or multi-batch:

1. Create the batch or multi-batch. See “ Create a New Batch” on
page 49 or “Create a Multi-Batch” on page 54.

2. Insert thefirst plate.

3. Onthe Run Batch tab, click Start Plate to begin processing the
batch. When the initial plate is through, the system pauses and
displays the Insert Next Plate message in red underneath the
sheath pressure gauge.

4. Click Eject, then remove the acquired plate and load the next
plate for processing.

5. Click Resume. The system resumes the acquisition process.

An incomplete batch can be caused by situations such as a power
failure, software failure, marking abatch for deletion, or clicking
Cancel All. Usethis procedure to re-run or recover an incomplete
batch.

4 To open an incomplete batch:

1. OntheFile Menu, click Open Incomplete Batch. The Open
Run dialog box opens. Select the batch you wish to recover from
thelist.
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2. Click Sart to continue where the batch |eft off. Note that a
comment is added to the batch to indicate that the batch is being
rerun.

Scan in Samples  The barcode reader lets you quickly enter sample identification
With a Barcode  numbers or accession numbers. Use the Code 128 barcode label type
Reader  when scanning barcode labelsinto the system as patient identities.

Warning: Laser light. Do not stare into the beam. Class 11 laser
product.

€ To scan samplesinto the system using the barcode reader:
1. Aim the barcode reader’s beam to read the middle of the barcode

series, horizontally. The beam must encompass the entire set of
bars. See the shaded areain Figure 32.

Figure 32 Barcode Reader Beam Aimed Across Code

2. Squeeze the barcode reader’s trigger. The beam activates and
reads the barcode. The barcode information appearsin the
appropriate row.

3. Visualy verify that the barcode data scanned correctly. It is
critical that you scan (or enter) the correct identification number.

Add a Patient List  You can apply aPatient List to any batch or multi-batch only during
batch setup in the Luminex Batch Setup dialog box.

You can create a Patient List text file using Windows Notepad or a
text editor. The text file must meet the following requirements:
» Thefirst line of text in the file must be “LX1001S Patient List”.

» Thesecond line of text in the file must be “[Accession#, Dilution
Factor]”.

* Any following lines of text should be only in the format, “x, y”.
Where x = accession I|D number for the patient (patient identifier
string) and y = dilution factor.

» Thedilution factor is optional, but if entered, must be a numeric
value.

» If thedilution factor is omitted, the system defaults to one.

» Patient list entries are case sensitive. This applies to entries made
through the graphical user interface or in afile.
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The format must be like the following example or it will not load
properly. Double-check all Sample IDs before you save the newly
created batch.

An example of atypical patient list file:

LX100IS Patient List
[Accession#, Dilution Factor]
a001,1

a002,2

a003,1

b001,4

b002,0.6

c917,4

ceedgf,1

€ Toadd aPatient List file while creating a batch or multi-batch:

1. Onthetoolbar, click Create New Batch or Create New M ulti-
Batch. The Open Template dialog box opens.

2. Select atemplate to create a new batch and click Select. The
Luminex Batch Setup dialog box opens showing the template
commands and the microtiter plate representation. For multi-
batches the L uminex M ulti-Batch Setup dialog box opens.

3. Click Load Patient List. The Open Patient List File dialog box
opens.

4. Double-click on apatient list text file to append to the batch. The
patients from that list append to the first unassigned available
well. If al patient IDs in the batch or multi-batch are identified,
the system appends the patient list to the first empty location
after the batch’s or multi-batch’s last command list activity. If
any of the acquire sample commands within the template of the
batch has an unassigned value, the system applies the first patient
ID inthelist to the unassigned sample acquisition command. The
system appends any remaining patient IDs to the end of the
command list in order as they appear in the patient list.

5. Choose whether to save the batch or multi-batch for later use.
Click Save only to save the batch or multi-batch. To run it after
you finish creating it click Save and L oad.

6. Click Finish. The system saves the batch or multi-batch for later
use or it loadsit for immediate use according to the decision you
made when creating it.
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Edit a Patient List

Assign Sample
Dilution Factors

Use this procedure to open a previously processed batch and correct
the batch’s sample names and dilution factors. You can delete a
sample from abatch. If you change the patient information in a batch
including those imported from a patient list, the system automatically
notes the change in the comments box of the sample table within the
database.

While editing the database, the system marks the changes you make
in red text. This distinguishes the change from the patient
information entered into the original batch. Patient list entries are
case-sengitive. Figure 33 shows an edited patient list.

€ To edit apatient list:

1. OntheFile menu, select Edit Patient List. The Open Batch
dialog box opens.

2. Select the desired batch containing the patient list that you want
to edit and click Select. The Edit Patient List dialog box opens
similar to Figure 33.

3. Edit the desired patient and associated dilution factor
information. Click Finish to accept your edits and close the
dialog box.

| Edit Patient List - Batch,4,/5/02,12:09 (ID = 6)

Mo[Location| Sample ID [ Dil Factor| /

change 1 —
X

Load Pa List

Figure 33 Edit Patient List Dialog Box

Indicate the sample dilution factor so the sample analysisin
guantitative testsis accurate. The system multiplies the result by the
dilution factor for reporting.

Do not use dilution factors for qualitative testing.
You define the dilution factors on a sample-by-sample, or patient-by-

patient basis. The list displays each sampl€'s accession number and
dilution factor in relation to its well position.
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Create a New
Advanced Batch

€ To assign sample dilution factors:

1. OntheFilemenu, click New Batch. The Open Template dialog

box opens.

2. Select the desired template and click Select. The Luminex

3. Select theitem that uses the dilution factor that you are setting.

Batch Setup dialog box opens. See Figure 34.

You cannot change any item that is grayed out or locked into the

Luminex Batch Setup

Please establish the starting location for the batch and enter the appropriate patient information. Note: ™ indicates a required field.

command list.

Insert |Acquire Patient  «| X |1 Apply

 Etieh i Mo |Location Command Sample ID Dil. Factor
Mame™: S 1/A1, Plate1 |Acquire Standard | Standard Conc.1 1
|Eatch.Ef3fDZ.WD 36 2 2|B1,Plate! |Acquire Standard | Standard Conc 2 1
EREHSNECIN A cquire Standard | Standard Conc.2 1
Description: ’giﬂ D1, Plate1 |Acquire Standard | Standard Conc 4 1
<Mone> =l S 5|E1,Plate1 |Acquire Standard | Standard Conc.5 1
@ G|F1, Plate1 |Acquire Control | Control Reagent 1
H 71G1, Plate1 |Acquire Patient 3
8|H1, Plate1 |Acquire Patient 3
Created By 9|42, Plate1 |Acquire Patient 3
B2, Plate1 |Acquire Patient 1

|<Name>

- Template Info

Name:

Quantitative 1

Description:

v

Finish

X

Cancel

d

Load Pa List

@

Help

* Save and Load

MNewr Lot

g:"alr::]i:alive 5 Stadards, 1 [ 2 € Save only
B
I rStandard Info (Expired)
j © roduct )
. E ;mguc::arge:Pmdum
Version No: - Lot Name: A123456
P.ZJH[I E Expiration Date: 05/30/2002
1l ~Control Infa (Expired)
Developing S 3 E:ggjz::ﬂe Product?
ILuminex H Lot Narme: 4123457
Expiration Date: 05/30/2002
Figure 34 Luminex Batch Setup for Dilution
4. To change the dilution factor, click the Dil. Factor field. The
white background indicates that you can enter text. Enter each
dilution factor as a decimal, not as aratio.
5. Click Finish. The system saves the information you entered.

Use New Advanced Batch to acquire data without creating a
template. It writes raw data results to asimple csv file format. You
can define parameters for samples, gates, regions, events, on-plate

and off-plate commands. This feature does not store the resultsin the

Luminex System database or alow you to perform data analysis on
acquired batches. The Luminex analyzer uses only the 100 region

bead map. However, in the Acquisition Detail tab, you can view the

datafor 25, 50, 64, and 100 regions and save the datato acsv file.
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Use plates with wells that will hold at least 185 uL (the extra 25 uL
from the sample, plus an extra 160 pL that is dispensed back into the
well following acquisition).

€ To create aNew Advanced Batch:
1. Openthe Acq. Detail tab.

2. Onthe Acquisition Detail toolbar, click New Advanced Batch.
The Options Dialog Box opens with the General tab displayed.
See Figure 35.

General |Bead Set| Plate Layout |

MNarme: |

Description: |
Operator; |
Sample size: |5o L DD Gate Timeout: |25 SeC
|?500 fo |15000

Eead Events

|1OO regions 'l { & PerBead ¢ Total Beads |'i|:‘||j[|

OK | Cancell

Figure 35 Options Dialog Box—General Tab
3. Enter the Name, Description, and Operator information.

4. Edit the following information as desired:
» Sample Size - use values from 20 to 200 pL. To avoid air
uptake, we recommend that your sample well contains at least
25 pL in addition to the sample size.
» DD Gate - use values within the range of 0 to 32767.
» Timeout - use values of 0 to 400, where O = no timeoui.

5. Click the arrow down next to 100 regions to select the desired

bead map you want to view. The available bead maps are 25, 50,

64, and 100 (default) regions. Select whether you want the Bead

Eventsresults to be displayed as Per Bead or Total Beads. If

you select Total Beads, enter the number of total beads in the

text box.

» Select Per Bead to continue analyzing until each bead set has
met at least the minimum events as determined on the Bead
Set tab.
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» Select Total Beads to continue analyzing until the selected
beads meet total beads value. Use Total Beads when you are
not using all of your selected bead setsin each well. Set the
total to desired high value.

6. Click the Bead Set tab. Select the checkboxes next to each
desired bead set for this batch. Click Select All to select all the
listed bead sets, or Deselect All to deselect all selected bead sets.

General | Plate Layout |
Bead ID [Selected |Everts  |Caption B
Select All | oot 0O 1o oot
002 O |100 002
Deselect All | 003 ] 100 ooz
004 O |100 004
Default Events: i 2 L 005
(0] O 100 00s
|100 o07 O 1m o7
0oa O 100 0os
Apphy to Al | 009 0 1m 003
010 O 100 a10
011 0 100 011
012 O 100 mz |
Bead Events
|100 regions 'l { & Per Bead ¢ Total Beads |'i|j[][|

DK | Cancell

Figure 36 Options Dialog Box—Bead Set Tab

7. Edit the Events and Caption information for each bead set. Edit
the Default Events box to change the default value. Click Apply
to All to apply the default value to all bead sets. Table 8 lists

sel ection shortcuts.

Table 8. Bead Set Tab - Selection Shortcuts

Selected Column

Select by clicking in the box.

Events Column

Select desired field and right-click.
The value displayed in the “Default
Events” box updates the selected
field when you click “Apply Default”.

Caption Column

If names are defined under this
column, you can right-click selected
rows and “Reset” back to normal
defaults.

Entire Column

Select an entire column by clicking
the column heading (Selected,
Events, or Caption).
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Note: The legend at the left side
of the tab (No, Cmd Name, and
Symbol columns) shows available
commands and their colored-
coded symbols. Symbol appears
in the well when selected from
the Command Menu.

Table 9. Symbol
Color Codes

Symbol Color
A Blue
C1 Red
C2 Green
N1 Teal
N2 Purple
w Olive
D Black
S Fuchsia

Note: Wells are always read in
rows (letters A to H) and columns
(numbers 1 to 12) starting with
ALl. If partial columns are
selected they are still read in the
same order. Unselected wells are
skipped.

8.

Click the Plate L ayout tab. See Figure 37. On thistab you
define commands for the desired wells on the plate. You can
define commands that apply to one or more wells, one or more
rows of wells, or one or more columns of wells. You can define
on-plate or off-plate commands.

General | Bead Set (P

Mo [Cmd Mame | Symbaol
1 A

Right-click the grid to display the popup command menu
1|2 |3 |a|s5|6]|7]|8]9|1w]|n]1z]

e EO00000000000
mEra—Ca 0000000000 00
Bt | 9,00/00/00/0/0/0/0\¢
CEEETEE | 9)010/0/0)00/0)060'0)@)
[ 0)00/0)0/0)0/00]00]0)
[10]0/0/0)0/0)0/00]00]@)
8000000
OO0

Ok | Cancell

0.

10.

Figure 37 Plate Layout Tab

Select wells. To select asingle well, click the well. To select
multiple wellsin agroup, click and hold the mouse button with
the cursor over the first well, then drag the cursor around the
desired wells. To select arow or column click the letter or
number of the row or column.

Select plate commands. Right-click over the selected wellsto
display the Command menu. See Figure 38. Select the desired
command. The associated command symbol appears in the
designated plate well. To make a correction, select the wells
(selected wells are outlined in blue), right-click over the selected
wellsto display the Command menu, and then click Clear
Selection from thelist. Table 10 (following) lists Plate Layout
selection shortcuts.
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Acquire Data
CALL
CALZ
COM1
CONZ
twash
Drain
Soak

Clear Selection

Add Command Label{s)
Clear Command Labelis)

1P NP 1 P W 1 W[ S |

Insert OFf-Plake Crndis)
Clear Off-Plate Cmd(s)

Preliminary OFF-Plabe Cmd(s)

Figure 38 Plate Layout Tab Command Menu

11. Establish preliminary off-plate commands. The system performs
preliminary off-plate commands before the first well command.
To establish a preliminary off-plate command, right-click
anywhere over the plate layout and select Preliminary Off-Plate
Cmd(s) from the menu.The command list dialog box appears
similar to Figure 40.

Click the OK button next to the Command List after you select
the desired commands. The white corner marker in the top | eft
corner of the plate (above the letter A) turns green to indicate an
off-plate command is established. The selected commands run

before the plate begins.
| | Preiiminar;‘ OFF-FI‘Iate C;'nl:l(s]l I E
£ Clear OFf-Plate Cradis) Q
NalalalalalaYs

Figure 39 Preliminary Off-Plate Command (Corner) Marker

To clear preliminary off-plate commands, right-click on the corner
marker or plate layout and select Clear Off-Plate Cmd(s). See
Figure 39.
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12.

13.

General | Bead Set Plate La;[out|

Right-click the grid to display the popup command menu

Mo | Crnd Name | Symbol Establish the off-plate commands to run before the plate begins
1
g Ei::; ((:21 Ma | Cmd Mame INo |Cmd Mame | Ok |
1 |WWarmup 1|Reserair ¥Wash
4 |COM1 N1 5 | Prime
= Cancel
: SVONE :\f 3 |Backlush _l
= 1o as D 4 |Sanitize
ran 5 |Reservoir Drain Clear All
5 |soak 5 = Lnf |
6 R
7 |Reservair Soak
g | Self Test

OK Cancel |

Figure 40 Plate Layout Tab, Off-Plate Commands

Insert off-plate commands. You can insert off-plate commands
that run after asingle well, after arange of wells, or after rows or
columns of wells. The prompt sentence displayed should be
appropriate for your selection. For example, if you select row B,
the prompt “Establish the off-plate commands to run after wells
B1 through B12" appears.

To establish insert off-plate commands, select the desired wells,
then right-click over the plate layout. Select Insert Off-Plate
Cmd(s) from the menu. Select the desired commands and click
OK. The background of the established wells turn green.

To clear insert off-plate commands, select the wellsto clear,
right-click on the plate layout and select Clear Selection from
the menu.

After you define the information on the General, Bead Set, and
Plate L ayout tabs, click OK. Click Cancel to abort.

Table 10. Plate Layout Tab - Selection Shortcuts

Click column heading to select entire column.

Click row heading to select entire row.

Click the top left corner of the plate to select entire plate.

Each well can have a series of off-plate commands that run before
the next well isread. You can insert preliminary off-plate commands
that run before the first well.
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Managing Assay Lots

Create a New Lot

You can edit standard and control lot information. Once alot is used,
changing or modifying it will prompt you for anew lot name. This
includes batches that have been set up, but not yet acquired.

You can modify known lot concentration values. If you change the
known concentration for a used lot, the system prompts you to enter
anew lot name. If you change the concentration values in an unused
lot, the system updates the lot with the new concentration values.

For assay reagents specified in templates, you can create new lots,
edit lot information, select pre-existing lots for reuse, import lots,
and export lots.

When editing lot numbers, follow these lot handling rules:

* If you have entered lot information for atemplate, but you
have not used the template to set up a batch, you can edit the
lot value.

* If you have entered lot information and have used the template
to set up abatch (eveniif it has not been acquired), you must
rename the lot.

€ Tocreate anew lot:

1. OntheHometab, click New Lot. The Open Template dialog
box opens. See Figure 41.

Open Template

D |Templale Name ‘\/ersmn |Descnp1mn
3 Template,1/28/02 9:32 bweh vbby  h
4 Template 1/28/0210:22 21 h
4 Template 1/29/02 12 2280
B Template 1/29/0212:25 123
7 Template 2/5/02 16:42 22100
8 Template 2/8/02,10:04 2210
9 Template 2/6/02,10:55 2210
10 Template 2/8/02 10:58 2210
11 Template 2/6/02,11:00 2210
12 Template 2/8/02,11:01 2210

Select | Cancel |

Figure 41 Open Template Dialog Box

2. Highlight the template that will use the new lot information and
click Select. Then, continue with substep “a” or” b”.

a) If thisis anew template with no associated ot information, a
New Standard Lot or New Control Lot dialog box opens as
appropriate. Enter the standard and control numbersto
continue. Once you enter the numbers, the Update L ot
Infor mation dialog box opens. See Figure 42 and Figure 43.
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b.) If the template has associated |ot information, the Update
Lot Information dialog box opens. To create a new ot when
thereisan existing lot, click New Lot on the Standard or
Control section of the dialog box. A New Standard Lot or
New Control Lot dialog box opens. Enter the standard or
control lot number. See Figure 42 and Figure 43.

3. Click OK.
-I0x] =
Mew Standard Lot Mumber Mew Contral Lot Murmber

Note: Depending on the I I
types of products associated

with the template that you 0k, | Cancel
select, the screen may vary
from the example in Figure 43.

: Cancel |

That is, if you are creating only Figure 42 Add Lot Standard and Control Dialog Boxes
standard lots, then only the
upper par‘t Of the screen Update Lot Information
displays.
Py Import | Export ) q x
i Lo Revert Save Cancel

Change the current lot by saving selectad lot.

- Test Standards: 2000 Current Lot B365401tStd

Current Lot: 3654051 ~| Newlot | Delete Lot | Exp. Date: [o6/05/2008 |

Test 36 Testb4
magfdL magyfdL
Standard 1 15
Standard 2 150
Standard 3

- Test Controls: 2000 Current Lot: B36E4CiHCon
Currenit Lot: [536540Con =] Newlot | DeleteLot | Exp. Datefosn7/2003 |

Low Lirit Expected Values | High Limit |

Test 36 Test b4
igidl mgidl
150 408

Caon Mormal

Figure 43 Update Lot Information Dialog Box

4. Enter the expiration date in the Exp. Date field.
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Edit Lot
Information on an
Unused Template

5.

*

1

Enter the standard concentration values provided in the kit
manufacturer’sinstructions. See Figure 43.

Enter the control reagent values. The controls are divided into 3
separate tabs: Low Limit, Expected Value, or High Limit. All
information must be defined to enabl e the Save button.

Click Save. The system applies the lot you just created to the
template.

To edit information for an existing lot:

On the Home tab, click New L ot. The Open Template dialog
box opens.

Highlight the template that you want to edit and click Select. The
Update L ot I nfor mation dialog box opens. See Figure 44.

Update Lot Information

< | e

Revert Save

P

Cancel

Irpeort
Lot

Export
Lot

Change the current lot by saving selected ot

- Test Standards: 2000 Current Lot B36b40tStd

Current Lot (SEEe= MNew Lot | Delete Lot | Exp. Date: |06/05/2003 j

Test b4
mg/dL

Test 36

 Test Controls: 2000 Current Lot B3654C1HCon
Current Lot: [B36540tCon +| Newlot | Delets Lot | Exp. Datefo3i07/2003 |

Low Limit Expected Values | High Lirmit |

Test 36
mgfdL

Test 54
mgidL
160 405

Figure 44 Update Lot Information Dialog Box

Change or edit the expiration date and the lot concentration
values.

Click Save. The system updates the lot changes and applies them
to the template.
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Edit Lot € To edit lots on aused template (may have new lot number of
Information on a reagents, but are using same template):

Used Template
1. OntheHometab, click New Lot. The Open Template dialog
box opens.

2. Double-click the template that you want to edit. An Update L ot
Information dialog box opens. See Figure 44.

3. Change or edit the lot concentration val ues.

4. Click Save. A dialog box opens aerting you that this lot has
been used to set up a batch and that you must create a new lot to
continue.

5. Respond to the Create New Standard Lot or Create New Control
Lot with Yes. Rename it in the New Lot Number dialog box.

Import Lot to an  Usethis procedure to import alot to an existing template from
Existing Template  another computer, from adiskette, or from aCD ROM.

€ Toimport alot to an existing templ ate:

1. Onthe Hometab, click New Lot. The Open Template dialog
box opens.

2. Select the template to receive the imported lot and click Select.
The Update L ot Information dialog box opens. See Figure 45.

3. Click Import Lot. The Open dialog box opens.

4. Navigate to the desired drive’s folder and select the lot that you
want to import and click Open. The lot imports into your
template.
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Update Lot Information

< | =

Revert Save

*

Cancel

Import
Lot

Export
Lot

Change the current lot by saving selected lot.

r Test Standards: 2000 Current Lot: B3654015td

Current Lot |SEELEEEN ~| Newlot | Delete Lot | Exp. Date: |06;05f2003 j

Test 36 Test b4
mgfdL mg/dL

~ Test Controls: 2000 Current Lot B3654G1Con
Current Lot: [B36540tCon ~| Newlot | Deletelot | Exp. Datef03/07/2003 |

LowLimit Expected Values | High Limit |

Test 36 Testb4
mgfdl magidL
160 406

Figure 45 Update Lot Information Dialog Box

Export a Lot from  Usethis procedure to export alot for use on another instrument.
an Existing  Depending on the template and its associated products, you may
Template havestandards, controls, or both. Standards and controls can be

grouped into the same lot number.

€ To export alot from an existing template:

1. OntheHometab, click New Lot. The Open Template dialog
box opens.

2. Double-click the template containing the lot to export. The
Update L ot I nfor mation dialog box opens. See Figure 45.

3. Click Export Lot. A standard or control confirmation dialog box
opens verifying that you want to export the current lot for the
standard or control.

If you want to export the lot information for the standards, click
Yes. If you only want to export the lot controls, click No. A
second dialog box opens to verify if you want to export the
current control lot, or current lot for a control.
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Analyzing Batches and
Multi-Batches

After responding to the confirmation dialog boxes, regarding
standards or controls, a Save As dialog box opens.

4. Click the drop-down arrow to select the Save in: location where
you want to save the lot information.

5. Enter thelot file name into the File Name: box.

6. Click Save. The system savesthelot.

You can analyze an acquired batch using the analysis features of
Qualitative and Quantitative algorithms. The algorithm is determined
by the kit manufacturer during template creation.

A Qualitative analysis determines results as either positive or
negative, reactive or non-reactive, and so on. The system isflexible
in defining custom result ranges, such as negative, low positive, high
positive, and so on. Refer to the Luminex Developer Workbench
Guide Version 2.3 for additional information. All determinations are
based on a single standard.

A Quantitative analysis determines the sample concentrations from
standard curves using regression methods, such as 4P or 5P logistic
curvefitting.

There are two main assay types. hon-competitive (such as a“capture
sandwich™) and competitive. In a non-competitive assay, the slope of
a concentration versus Mean Fluorescent Intensity (MFI) standard
curveisapositive number. That is, low concentrations result in low
MFIs and high concentrations result in high MFls. Conversely,
competitive assays generate a standard curve with a negative slope,
the endpoints of which are high MFI/low concentration on the left,
and low MFI/high concentrations on the right.

You may direct the system to acquire samples in replicate regardless
of batch type. For qualitative batches, replicate values are averaged
and the reported interpretation is determined from this replicate
average.

Replicates in quantitative batches are based on a standard curve that
is generated by either the “Fit of al standards’ or “Mean of
replicates’. The chosen curve fit is defined by the assay devel oper
when defining an assay template. The default is“Fit of all
standards’. Unknown samples are cal culated from the standard
curve. Replicate samples are averaged to determine the reported
guantitative result denoted as“AVG”.
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Note: Luminex does not
recommend performing Data
Analysis while the Luminex
System is performing data
acquisition on another batch.

Customize Data
Analysis Settings

The system can analyze only batches that it acquires using qualitative
or guantitative templates. It does not analyze acquisitions using Data
Collection Only or Maintenance templates.

For an overview of the Analysis window, see page 21.

You can customize how the sample data results are displayed in the
analysis graph on the Standards tab. There are two options that allow
you to customize the display. Use the Customization dialog box and
the Graph Menu (right-click menu); some items are available on
both. You can define the general features of the graph, axis settings
and increments, fonts, colors, and styles presented in the graph
representing the sample data results. You also can export the analysis
to agraphic, file, clipboard, and so on.

€ To modify the general features of the Sandar ds tab graph:

1. Click Data Analysis.

2. Double-click the desired batch. The Analysis window opens
displaying the Sandar ds tab.

3. Double-click anywhere within the graph to display the
Customization dialog box. See Figure 46. Notice across the
dialog box are five tabs: General, Axis, Font, Color, and Style.
Also notice that there are six buttons along the bottom of the
dialog box. They are the OK, Cancel, Apply, Original, Export,
and Maximize buttons.

Test 36 Customization .. x|
General | Asis | Font | Cor | Sie |
Iain Tithe:
|_T-HI'] . r
t
2 Murrenic Precision
Sub Tille Cp C1 €32 +3
|
Yiewing Shyle Gird Lines
& Color & Bolh % ¥ Nowe

™ Morochiome [ Gnd in fiont of data

" Momachiome + Spmbols

Fant Size
" Lage & Med ¢ Small

Orignal | Expor. | Masimize|

0K | Cancel | |

Figure 46 Customization Dialog Box—General Tab

Customization Dialog Box Buttons:

OK: click to update the graph’s parameters with the new
information and exit the Customization dialog box.
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Cancel: click to abort selections and exit.

Apply: Apply issimilar to the OK button, but does not close the
Customization dialog box. It updates graph parameter with new
information.

Original: click this button to restore the edited information to
the previous or original values.

Export: click this button to export data from a Metafile or BMP
graphic to a .csv output file in the batch folder file, or to the

clipboard. You can aso export to a printer and specify the object
size. Select the desired features and click Export. See Figure 47.

ﬂ

Expart

’7(3' MetsFile  BMP ' Tewt / Data Only

r— Expart Destination

' ClipBoard

" File B_rnwsal I

 Printer

— Object Si

" NoSpecific Size  Milimeters % inches ¢ Points e |
width: |5.‘|?TE|83 / |3.843?5 Inches

Figure 47 Exporting Dialog Box
Maximize: Click to maximize the graph to full screen. Restore

to original size by pressing Escape on the keyboard or by
clicking in thetitle bar.

Customization dialog box tabs:
General Tab—Usethistab to define general parameters. See

Figure 46.

Main and Sub Titles: These edit-boxes allow you to add, edit,
or delete these titles. If no title is present, you can enter one.
Delete all characters from atitleto removeit.

Viewing Style: The Graph supports three viewing styles:
Color
Monochrome
Monochrome with Symbols

This customization allows you to quickly adjust the image to
best suit printing on a monochrome printer. If you include
fewer than four subsets in a graph, then the Monochrome
setting will probably be the best choice. If four or more subsets
are included in the graph, then Monochrome with Symbols will
help distinguish the different subsets.
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Font Size: The Graph supports three font sizes, Large,
Medium, and Small. When printing the graph, afont size of
Medium or Small is suggested. On occasion the graph may
automatically reduce the size of the font to produce a higher
quality image.

Show Annactations: Currently, this featureis not used. This
check box allows you to remove or add the annotations from
theimage.

Numeric Precision: When exporting text and data from the
Export Dialog, you can define the number of decimal positions
ao0,1,2o0r3.

Grid Lines: The Graph can contain vertical grid lines,
horizontal grid lines, both vertical and horizontal grid lines, or
no grid lines. Select the appropriate radio button.

Grid in front of data: Check this option to place the gridin
front of the data graphics. Otherwise, the data graphics are
drawn on top of the grid.

Axis Tab—Use the Axis tab to change your X axisand Y axis
values and specify whether to display them aslinear or log. If
you select Log, use “Auto” or ensure that the “Min” valueis
greater than zero. See Figure 48.

Test 36 Customization... |

General | Axis | Font | Color | Style: I

= A

Auta © Min € Max ¢ Min/Max
Min [304.078  Max [12506.6

4 A

" Linear ¢ Log

© A Min (T Max & Min/Max
in |-6.77 Maw [420

ok I Cancell Aol I Driginall E=part... | Maximize...l

Figure 48 Customization Dialog Box—Axis Tab
Font Tab—Use the Font tab to change the appearance of the

fonts that appear in the Main Title, Sub Title, and Subset/ Point/
Axis Label boxes. The bottom of the dialog box displays a
sample of the font as you select it. See Figure 49.
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x
General | Az | Font | Calar | Style |
Main Title:
IAriaI 'l [ bold [ Itallc [ underline
Sub-Title:
ITimes Mew Roman 'l [ bold [ italic [ underline
Subsget / Paoint / Axiz Labels:
Ih [~ bald [ italic [~ underline

zample; AaBbCcDdEe Fng

Ok I Cancel | Apply | Dliginall Export... | Maximize...l

Figure 49 Customization Dialog Box—Font Tab

Color Tab—Use the Color tab to define the various color
parameters on the analysis graph. See Figure 50.

Desk Foreground: thisisthe color that is used when placing
text onto the Desk Background. It includes the main title, sub
title, subset/point labels, grid numbers.

Desk Background: thisisthe color that surrounds the
bounding rectangle of the graph's grid. That is, the color of the
border that appears behind the text |abeling.

Shadow Color: the rectangles that make up the graph's grid
and table are bounded at the bottom/right edges with shadows.
To remove the shadows, choose the same color as the Desk
Background.

Graph Foreground: thisisthe color used for the bounding
rectangles of the grid, the grid-lines of the graph, and lines that
are used to bound some of the plotting methods (like the
bounding line around bars of the Bar Plotting Method).

Graph Background: thisisthe color that is used as the
background color of the graph's grid.

Table Background: Thisisthe color used in filling the table's
rectangle. Currently, thisfeature is not used.

Table Foreground: Thisisthe color used in bounding the
table's rectangle, and for the text inside the table. Currently,
thisfeature is not used.
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— Grapl

" Desk Background
" Shadow Color

" Graph Foreground
" Graph Background
€ Tiakle Foreground
€ Tiable Backaround

Test 36 Customization...

General I Az | Font | Color | Style |

nEENEEEC
EO0OENLT

u] I Canc:ell Appli |

Original | Export.. | Maximize...l

Figure 50 Customization Dialog Box—Color Tab

» Style Tab—use the Style tab for control of subset color, subset
line type, and subset point type. Subset 1 = line type, and Subset
2 = data point. See Figure 51.

rest o customizaton— x
General | iz | Font | Color | Style |
Sy HEEeEEEEE
Paint Type: Solid Circle] v[
. T =
Line Type: | J
QK I Cancel | Lpply | Original | Export... I Maximize...l

Figure 51 Customization Dialog Box—Style Tab

€ To modify features using the Graph Menu:

Most of these menu items provide a shortcut for many of the features
provided in the Customization dialog box. Refer to page 73 for

details.

1. Right-click anywhere in the graph on the Standar ds tab. The
graph menu opens. See Figure 52.

2. Select the desired menu item from the list and it isimmediately

applied.
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Enable Automatic
Analysis

Wigwing Skyle

Fank Size

Murnetic Precisian

Platting Method

Data shadows

Grid Lines

Grid in Frank

Include Data Labels
Comparison Subsets as Mormal
Mark Data Paints

v v T w v v

Maximize, ..
Customization Dialog. ..
Export Dialog. ..

Figure 52 Graph Menu ltems

You can configure the system to automatically start analysis (data
reduction) immediately following batch acquisition. If you disable
the Auto-start Analysis feature, you must select Analysis from the
Home tab or toolbar to analyze a batch. Note that the Auto-start
Analysisfeature is disabled when processing a multi-batch.

To ensure that calculated datais exported to the output.csv file, you
should not select both Auto-Start Analysis and the Auto Export
Batches checkbox on the Data Export tab of the Options dialog box.
Also note that Analysis and data reduction are synonymous terms.

€ To enable automatic analysis:

1. Onthe Tools menu, click Options, then click on the General
tab. See Figure 53.
! =10l
General' Company Information | Data Export
Default Batch Directory
|Cimty Batches [
Current User
I
Analysis Display Digits
2
~ Display Confirmation Screens
™ Enable Raw Data Storage
™ Report Raw Fluorescence
"l_ Auto-start Analysis
r OK rCanceI
| |
Figure 53 Options Dialog Box—Select Auto-start Analysis
2. Click the Auto-Sart Analysis checkbox, then click OK. When

the system completes the batch acquisition,

begin analyzing data.

it will automatically
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Analyze
Processed Batch
Data

View Detailed Test
Analysis

Validating or
Invalidating
Standards and
Controls

You can analyze only processed batches. If you acquire or process
batches as a multi-batch, the system lists them separately and they
must be analyzed separately.

All batches within a multi-batch have the multi-batch name listed
under the multi-batch ID name column. This allows you to see the
batches that have been processed as a multi-batch.

€ To analyze data from processed batches and multi-batches:

1. OntheHometab, click Analysis. The Open Batch dialog box
opens showing only processed batches.

2. Select abatch to analyze and click Select. The system loads the
batch and the Analysis window displays the Standar ds tab.

€ Toview detailed test analysis:

1. OntheHometab, click Analysis. The Open Batch dialog box
opens.

2. Click on the desired batch to analyze and click Select. The
Analysis window opens showing the progress as the system
opens the batch and analyzes the data. Each test displays
“Analyzing” asthe system calculates.

3. Onthe Sandardstab, select the test or analyte you want to
view. The system displays this analyte in detail. Switch between
tabs to observe the tests errors under the Errors tab and unknown
results under the Samples tab.

To view the next test in the batch click Next Test (F2). To view
the previoustest, click Previous Test (F3). You may also click
on the test name in the left grid control.

You can invalidate or validate a standard or control in either of two
ways. In the Analysis window, use the associated buttons on the
bottom of the window, or right-click in the row containing the
standard or control you want to validate or invalidate.

Invalidating standar ds—You can invalidate or remove a standard if
doing so improves the curve fit. Observe caution when doing so.
Invalidating standards greatly affects the curve fit and subsequently
the sample results. For further instruction on assay standard curves
and the appropriateness of invalidating or removing standards,
contact the assay kit manufacturer.
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Invalidating controls—You can invalidate or remove a control in
dataanaysis. However, Luminex does not recommend invalidating
controls. For further instruction on assay controls and guidelines
regarding accepting or rejecting control values, contact the assay kit
manufacturer.

€ To validate or invalidate a standard or control entry using the
right mouse-click procedure:

1. Right-click in the row containing the standard or control you
want to validate or invalidate. See Figure 54. Select the desired
menu item to apply. When invalidating, the Name box turns red
with an asterisk proceeding it. When validating, the Name box
reverts to black text.

Invalidate Skandard Invalidate Control

1 Invalidake Standard (all Tests) Irvalidake Control (all Tests)
Walidate Skandard YWalidate Control
Malidate Standard (Al Tests) Walidate Control (All Tesks)

Irvalidate Standard Invalidate Contral

‘alidate Skandard Walidate Control

1. Menu for multiple tests 2. Menu for single test

Figure 54 Invalidate and Validate Shortcut Menus

2. Click Recalc to recalculate the resultsif the Auto option was not
selected.

€ To validate or invalidate a standard or control entry using the
Invalidate and Validate Buttons:

1. Select the desired standard or control name in the Sandar ds or
Controlsgrid.

2. Click the appropriate buttons at the bottom of the Analysis
window: Invalidate Sandard (F4), Validate Sandard (F5),
Invalidate Control (F6), or Validate Control (F7).

3. Theappropriate Sandard or Control dialog box opens. To
invalidate or validate all tests click Yes. For only the single test
click No. When invalidating, the Name box turns red with an
asterisk proceeding it. When validating, the Name box revertsto
black text.

4. Click Recalc to recalculate the resultsif the Auto option was not
selected.
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Change Lot

Use the Change Lot command to edit the lot that is applied to the
batch currently opened in data analysis.

€ To change the lot to another available lot:

1. Click ChangeLot (Alt + F8), located at the bottom of Analysis
window, to display the Choose L ot dialog box. See Figure 55.

2. Thedialog box displays alist of available standard and control
lots that you can apply to a batch. Highlight the desired ot and
click OK to apply the selected lot to the batch opened in data
analysis. Figure 55 shows standard and control. Figure 56 shows
standard only.

Choose Lot

The following is a list of lots that are available to apply to this batch.
Please choose the lot that you wish to apply.

Standard Lots for Product: Control Lots for Product:
B3638 Ot Kit B3638 Ot Kit

* B3638Con Edited (ID=16)
* fghfafghf (1D=3) B3638Can (ID=8)
B36385td (1ID=7)

Maote: * indicates the lat that is set as the currert ot for new batches.

0K | Cancel | E Mew Lot

Figure 55 Choose Lot Dialog Box—Standard and Control

Choose Lot

The fallowing is a list of lots that are available to apply to this batch.
Please choose the lot that you wish to apply.

Standard Lots for Product:
BZ1Lum Qual

* B21LQ5td (ID=F)

Mate: * indicates the lat that is set as the currert 1ot for new batches.

Cancel | Mew Lot |

Figure 56 Choose Lot Dialog Box—Standard Only

3. Tocreate anew lot from this dialog box as an alternate method,
click New Lot and follow the stepsin the Create New Lot
procedure on “Create aNew Lot” on page 67.
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Running Reports and

Analyses

Report Types

€@ To create anew lot for use within a batch:

1. Click New Lot.

2. Inthe Update Lot Info dialog box, select Sandard lot or
Controal lot, then click Save to display the Choose L ot dialog
box. An asterisk identifies the selected lot. See Figure 55.

You can output data by printing reports and exporting batch data.

The Luminex IS 2.3 software can format your batch or multibatch
resultsin avariety of export formats and provide different types of
information in different types of reports.

Analyte Report - prints some or all of the samples grouped by the
test in abatch.

Clinical Patient Report - provides a breakdown of samples
according to the test analysis with that sample.

Patient Summary Report - prints all of the test results for a patient;
may include all tests or selected tests on the report.

Quality Control Report - used to track the trends of assay standards
and assay controls over a period of time.

Maintenance Report - provides a history of all maintenance
operations performed during the date range entered by the operator.

Batch Summary Report - prints batch information in a sample
versustest grid format; useful for an assay developer to quickly
reference atest result for a particular sample.

Calibration Trend Report - provides information about al
instrument calibration operations that occurred during the date range
entered by the operator.

System Control Trend Report - provides information about all
verification operations that were performed during the date range
entered by the operator.

Data Analysis Report - displays all the information available in the
Data Analysis window. You access this report through the Analysis
Window. For more information on printing this report, see page 85.
€ To print areport from abatch or a specific time frame:

Install the printer before initiating the print command.
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1. Click Print Report. The Report Selection dialog box opens.

0
~Selectareport
& Analyte Report " Maintenance Repart
" Clinical Patient Report " Batch Summary Report

" Patient Summary Report " Calibration Trend Report

" Quality Control Report " Systemn Contral Trend Repart

Cancel |

Figure 57 Report Selection Dialog Box

2. Select the type of report that you want to print and click Next.

For the Analyte, Clinical Patient, and Batch Summary Reports,
the Batch Selection dialog box opens. Select the batch to print.
See Figure 58. For the Quality Control, Maintenance, Calibration
Trend, and System Control Trend Reports, adialog box related to
the specific report opens. The system information may vary
depending on the type of report you select.

Batch Selection

Select the batch that containg the patient infarmation.

= Cancel

Figure 58 Batch Selection Dialog Box

Enter the information (in this example, a patient report) and click
Next. Another information dialog box opens. Enter specific
information for the type of report the system is compiling.
Figure 59 shows a Patient Selection example.
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Export Batch Data

2

& Patient Selection

Select available Patients from the list on the left

Patient Name| Accession Humber

Patient Name | Accession Humber

Fatient 2
Patient 3
Patient 4

LCancel |

Finish |

Previous |

Figure 59 Patient Selection Dialog Box

Select the desired entry or click the double arrow (>>) to select
all theentries.

Click Finish. A report print preview appears using the
information you entered. You may have more than one dialog
box in which to enter information.

Click Print Report to print the report.

The Print dialog box opens. Select the desired parameters and
click Print.
To export batch data:

On the File menu, , click Export Batch Data. The Open Batch
dialog box opens. See Figure 60.

Open Batch =

|0 Batch Name Description Multi-Batch 10:Name =

Mean, S0, Timrned Maan
Mean, S0, Trmrmed Mean
<None:=
<None:=
<hones
<None=
<hone:=

2 B3E54 Cuant Testing

4 3654 Rep Quant Batch

5 Batch B1/02,16:10_FILEMODE
E Batch BM1/02,16:11_FILEMODE
7 Batch B/342,13:49_FILEMODE
B Batch B/34012,13:51_FILEMODE
9 Batch B/3/0213:52 FILEMODE
10 Batch B/3402,13.563_FILEMODE
11 Batch 5/3/02,13:54_FILEMODE
12 Batch B/3/02,14:13_FILEMODE
13 Batch B/3d02,14.17_FILEMODE
14 Batch B/3/02,14:17_FILEMODE
1E Rateh RAMD 1410 FIl FAMONE

=Mone=
<Mone:
<Mone>
=Mone=

<Mone>
chinnes =

Figure 60 Open Batch Dialog Box—Select Batch

Select the desired batch to export.

Click Select. The system exports the information. The Export
Batch dialog box opens showing the name and location of the
exported datafile. Click OK.
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Print Data A printed batch report includes the following criteriathat is applied
Analysis Report  tothe batch during analysis:

e batch name and test name
e formulaused

e curvefit
e dtandards
e controls
e samples

» graph (thisisthe only way to print a graph of standards)
@ To print data analysis reports:

1. OntheHometab, click Analysis.

2. Inthe Open Batch dialog box, select the desired batch to
anayze.

3. Inthe Analysiswindow, click Print Report. The Data
Interpretation Report displays a print preview. See Figure 61.

4. Select any print options along the title bar and then click the
print button (printer icon).

5. Atthe Microsoft Windows Print window, select your printer,
options, and click Print.
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Database Management

Procedures

Back Up the
Database

5 Data Interpretation Report

Wil N sn Q] @

Figure 61 Data Interpretation Report (Print Preview)

To manage the system database, back up and delete saved data and
files. The system stores data results for instrument calibrators,
instrument controls, assay calibrators, and assay controls. It records
acquisition and maintenance data in real-time to minimize data loss
in case of system failure. Each batch file records the date and time,
command cancellation (if applicable), and voltages used for the
commands performed during the batch.

Back up the system database following the schedule set by your
laboratory. Your laboratory may require you to back the system up
weekly, daily, or after you complete each batch.

If your laboratory has no schedule for database backups, the system
does inform you when your database approaches its size limit. You
should back up the database according to a periodic schedule.

@ To back up the database:

1. Onthe Tools menu, click Database Backup. The Backup
Database To dialog box opens.
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Delete Database
Entries

Restore Database

Data

2. Choose the file name and location of the database that you want
to back up. The default name is L X100l S(month-date-year).

3. Click Save. The LX100 IS Database Backup dialog box opens
informing you the backup isin progress to the specified location.

You can erase sample information from the database at any time.
You will see awarning when the database is 80% full
(approximately 200 MB free of atwo GB hard drive limit). This
provides advanced warning to erase database information.

When the database is 98% full, sample acquisition is prevented.
System calibration and control information is not affected when you
erase sample information. The system also does not affect standard
and control information while erasing data from the database.

€@ To erase information from the database:

1. Onthe Tools menu, click Erase Database. The Choose Date
calendar opens.

2. Choosethe day after the last day of the database entries that you
want to erase. For example, all data prior to January 16 are
erased. January 16 is kept.

3. Click OK. The Delete Database Entries dialog box opens and
warns that you are about to del ete database records.

4. If you are sure you want to delete this data, click Yes. The
system deletes al events stored before the day you select.

Restore the database from a previously saved database.

€ Torestore information to the database;

1. Onthe Tools menu, click Database Restore. The Restore
Database dialog box warns you that the Luminex 1S 2.3
software will shut down after restoring the database.

2. Click Yesto continue to restore a database.

3. From the Restore Database From dialog box, select a database
backup file to restore and click Open. The system restores the
previously saved database. Notice that the files are organized by
date (month-day-year).

4. A Database Restored dialog box opens the next time you start
up the system. The dialog box prompts you to verify that the lot

PN 89-00002-00-110 Rev. A

87



Luminex IS Software Manual for Version 2.3

XMAP Technology

Maintenance Procedures

information for CAL 1, CAL2, CON1, and CON2 reagents are
correct.

5. Click OK to verify that the lot information is accurate.

Table 11 shows a recommended schedul e for maintenance
operations.

Table 11. Maintenance Operations:
Recommended Use Schedule

Operation Recommended Use Schedule

Warmup e Dalily
»  After four hours of system inactivity

Prime o Dally
e To remove air from sheath fluid tubing
« After performing these actions:
— refilling the sheath container
—removing and replacing sheath container
— changing the sheath fluid filter
— changing the syringe seal

Backflush e Troubleshooting and preventative

maintenance purposes only:

— to remove obstructions from the cuvette

— if fluid does not flow through the waste
tubing during prime cycles or during
sample acquisition

— if fluid drips from the sample probe during
priming and forms puddles of fluid on the
plate

Alcohol Flush | «  Daily
» Before system calibration
« After changing the sample probe

« To remove air bubbles from the cuvette using
70% isopropanol or 70% ethanol

Sanitize e To decontaminate sample lines and cuvette
after biohazard contact using 10% to 20%
household bleach

— daily if working with biohazards

— monthly if not working with biohazards

Wash ¢ As needed using distilled water
« Four times after system calibration
* Twice after sanitize
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Table 11. Maintenance Operations:
Recommended Use Schedule (Continued)

Operation Recommended Use Schedule

Drain * For troubleshooting and preventative

maintenance purposes only:

— drain the cuvette and refill in preparation for
running. Draining the system removes
debris from the bottom of the cuvette.

— when draining, you do not supply solution.

Draining takes approximately two minutes

and should be followed by an alcohol flush

using 70% isopropanol or 70% ethanol.

Soak « Dalily, at the end of the day for shutdown

e To prevent salt crystals from forming in the
probe due to exposure to air. Soaking the
probe replaces sheath fluid in the probe with
water. The system uses at least 250 pL of
distilled water.

Self «  To verify system operation.
Diagnostics

Drain the Analyzer = When draining, you do not need to supply solution. Draining takes
approximately two minutes and should be followed by an a cohol
flush with 70% isopropanol or 70% ethanol.

Any fluid that drains from the system drains to the Luminex XYP
reservoir as the default. However, you can set the system to drain to
any unused well on the microtiter plate. The drain function normally
expels 125 L of fluid. Ensure that the location you select to expel
fluid has the reserve capacity to hold the volume expelled.

€ Todrain the system:

1. Onthe Maintenancetab, click Eject/Retract. Ensure that the
reservoir is empty, or insert a plate onto the plate holder.

2. Make sure that the correct location is selected next to the Drain
button. Click Drain. A confirmation dialog box opens.

3. Click OK. The Device Activity box on the Status Bar indicates
that the system is draining.

Run Self- € Torun sdf diagnostics:
Diagnostics
1. Onthe Maintenancetab, click Self-Diag.
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Using the Cleanup
Utility

Click OK. The system processes the various self- diagnostic
tests. When tests are complete, the Status Bar changes from a
“Processing” command state to an “ldle” command state. The
self-diagnostic tests should take less than one minute to
complete.

If the self diagnosisfails, you can obtain detailed information
regarding the results of the self-diagnostic test. See the following
“View Self-Diagnostic Details’ section.

€ To view details of the self-diagnostics test that passed or failed:

1

Click on the Diagnosticstab and view the Message log. If a
diagnostics test failed, an error message displays with a yellow
background.

Double-click the yellow row to see a detailed description. An
Errorsdiaog box opens showing alist of passed and failed self-
diagnostic tests. Click OK to close this dialog box.

Use the Cleanup Utility to:

Perform adisk cleanup
Delete the Message L og Directory
Delete the Batch Directory

To display the Cleanup Utility dialog box:

On the Tools menu, click Cleanup. The Cleanup Utility dialog
box opens. See Figure 62.

R I=Th
Fos J Boere | Fooer
p‘ Directo“ Directoﬂ

Figure 62 Cleanup Utility Dialog Box
To perform adisk cleanup:

In the Cleanup Utility dialog box, click Disk Cleanup.

In the Select Drive dialog box, select the desired drive and click
OK. TheDisk Cleanup dialog box opens showing it is
calculating progress. This can take several minutes.

When Windows finishes cal cul ating the cleanup it displays the
Disk Cleanup for dialog box. See Figure 63. Check or uncheck
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Daily Shutdown
Procedures

Sanitize the
System

the desired files to delete and click OK . Windows deletes the
files and closes the dialog box.

&# Disk Cleanup for {C:) ﬂil
Dizk Cleanup | tore Options I

“'ou can uge Disk Cleanup to free up to 858,175 KB of disk

(==) spaceon [C:].
Files to delete:
Downloaded Program Files
é Temparary Intemnet Files 7EE KB
7 Recycle Bin 119 KB
=] Temparary files E4 KB
13 Temporary Oifline Files 0kE j
Total amount of dizk space pou gain: 858111 K
— Description

Downloaded Program Files are Active contrals and Java applets
downloaded automatically from the Internet when you view certain
pagez. They are temporarily stored in the Downloaded Program
Files folder on your hard disk.

Wiew Files |
Ok I Cancel |

Figure 63 Disk Cleanup for (Selected Drive)

€ To delete the Message Log directory:

1. Inthe Cleanup Utility dialog box, click Delete M sgL og
Directory.

2. Inthe Cleanup Utility confirmation dialog box, click Yes.
€ To delete the batch folders:

1. Inthe Cleanup Utility dialog box, click Delete Batch
Directory.

2. Inthe Cleanup Utility confirmation box click Yesto delete all
the batch folders. All the folders under C:\My Batches are
deleted. The C:\My Batches folder remains.

Sanitize the system with 10% to 20% household bleach to
decontaminate the sample lines and the cuvette after biohazard
contact. You should sanitize as part of your daily shutdown routine
after biohazard contact. Sanitizing uses the Luminex XY P reservoir
location because only the reservoir can accommodate the amount of
fluid necessary to sanitize the instrument.
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Run a Wash
Command

Perform a Soak
Command

Exit Luminex IS
2.3 Software

4.

To sanitize the fluidicsin the analyzer:

On the Maintenance tab, click Eject/Retract.
Put the bleach solution in the reservoir.

Click OK. The plate holder retracts, and the system performsthe
Sanitize command.

Run two Wash commands.

Use the wash command as part of shutdown procedure, and as
needed, especialy after calibration and after sanitizing. Place at least
200 mL inamicrotiter well or fill the Luminex XY P reservoir with
distilled water.

¢

1

To perform a Wash command:

On the Maintenance tab, click Eject/Retract.

Click Wash. A confirmation dialog box opens telling you to
place solution in the reservoir.

Put distilled water in the reservoir.

Click OK. The plate holder retracts, and the system performs the
Wash command.

Soak the sample probe to prevent the sheath fluid crystals from
forming in the sample probe.

*

1

To perform asoak command:

On the Maintenance tab, click Eject/Retract.

Select Reservoir from the dropdown menu next to the Soak
button, then click Soak. A confirmation dialog box openstelling
you to place solution in the reservoir.

Put distilled water in the reservoir.

Click OK. The plate holder retracts, and the system performs the
Soak command.

When you exit the system a confirmation dialog box prompts you to
verify that you really want to exit the system.

2

To exit the system:
On the File menu, click Exit, then click Yes.
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Glossary

agglutination

ambient temperature

analyte

analyzer

APD

background (noise)

batch
bead

bead set

calibration

calibrators

The coalescing of small particlesthat are suspended in solution;
these larger masses are then (usually) precipitated.

The temperature of the surrounding environment.

A substance that is detected through assay analysis. Each test or bead
set will test for a specific anayte.

Thistermis used to refer to the Luminex 200 analyzer.

Avalanche Photo Diode; Measures the excitation emission intensity
of the color coding classification dye mixturesinside the
microsphere and the amount of light scattered as particles pass by the
lasers.

That portion of abead set result that can be attributed to excess
reporter molecules in the solution, nonspecific binding, or
fluorescent spillover from another fluorochrome.

A group of samples that are processed using a selected template.
Shorthand terminology for an XM AP microsphere.

aset of XM AP microspheres that have a uniquely identifiable ratio of
two classification dyes. The unique ratio isidentified by a unique
spectral address.

A process used to normalize the settings for the reporter channel,
both classification channels, and the doubl et discriminator channel
for the Luminex System. Calibration ensures optimal and consistent
microsphere classifications and reporter readings.

XMAP microspheres used to normalize the settings for the reporter
channel, both classification channels, and the doublet discriminator
channel for the Luminex System.
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CL1 Refers to dyes embedded in the microsphere. Also see classification
channel.

CL2 Refers to dyes embedded in the microsphere. Also see classification
channel.

classification channel A specific range of wavelengthsin which light intensity is measured.

Includes the emission of agiven classification dye. Classification
channels are abbreviated as CL 1 and CL 2.

control microspheres, assay Used to verify standards within the kit. Tells you that the curve or
thresholds are correct.

control microspheres, system XxMAP microspheres used to verify the calibration and optical
integrity for the Luminex 200 analyzer.

Cuvette Principal fluid pathway within the optics component of the system
through which the sampleisread.

data reduction The analysis of acquired batch data.

delta cal temperature The difference between the current temperature of the Doubl et

Discriminator APD and its temperature at your last calibration. The
system displays this value on the Diagnostics tab within the software.

DD temperature The current temperature of the doublet discriminator avalanche photo
diode.

emission spectrum Wavelength range that an excited fluorochrome emits when its
electrons fall from a higher to alower energy state. Expressed in
nanometers (Nm).

event Occurs when the signal processor determines that a particle is being

observed. Referred to as one bead as it passes through the laser.

excitation spectrum Wavelength range that excites a molecul€'s electrons to a higher
energy state. Expressed in nanometers (nm).

fluorescence Light emission that occurs when the electrons of afluorochrome
drop to alower energy state.

fluorochrome A fluorescent molecule.
fluorophore See fluorochrome.
immunofluorescence A technique which uses a covalently linked fluorochrome-antibody

complex to detect or quantify a particular antigen.

94 PN 89-00002-00-110 Rev. A



XMAP Technology

Luminex XMAP microsphere set

Luminex XMAP
microsphere set

laser

microparticle

microspheres

multi-analyte

multi-batch

photobleaching

PMT

product

Quiali

qualitative

quantitative

reporter

Luminex multi-analyte microspheres containing a unigque mixture of
two distinctly colored fluorochromes to distinguish them from other
multi-analyte microspheres.

Light Amplification by Stimulated Emission of Radiation (laser).
This highly purified source of light is an efficient way to excite
fluorochrome electrons.

A solid substance with a diameter in the micrometer range. Often
used as a synonym for a microsphere.

Polystyrene spheres with a diameter in the micrometer range. Also
called beads.

Several assays or tests performed simultaneously in the same
reaction container.

A set of batches to be processed consecutively.

The process in which light absorption converts the fluorochromes
inside the beads into different fluorescent or nonfluorescent
compounds. Photobleaching prevents beads from being properly
classified.

Photomulltiplier tube, measures the excitation emission intensity of
the reporter dye bound to the surface of the XM AP microspheres.

A group of standards and controls that you use to create a template.
Products are analogous to “reagent kits’. They are used in the
template’s definition for the multi-analyte assays that will be
performed.

A value that determines a cutoff or threshold. Thisin, conjunction
with ranges using the Lum Qual Formula, Adv Qual Formula, or an
edited range specific for your assay, helps to determine qualitative
results for unknown samples.

Pertaining to calculations that determine the absence or presence of
an analyte.

Pertaining to calculations that determine the precise numerical
measurement of an analyte.

A molecule (or combination of molecules) with a specific range of
excitation and emission wavelengths that is used to identify or
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reporter channel (RP or RP1)

RP1

RP

sample
sample reaction

sheath fluid

signal

standards microspheres,
assay

suspension

system controls

template

test

verification

XMAP

guantify an analyte. Examples of acceptable reporters are
Phycoerythrin and Alexa 532.

A specific range of wavelengths that includes the emission
wavelength of a designated reporter molecule.

Refers to the dyes bound to the surface of the XM AP microsphere.
Also see reporter channel.

See reporter channel.

The mixture of assay components (microspheres, reporter, patient
diluent) that are analyzed.

The reaction that occurs between your reagents and the beads.

Luminex xMAP Sheath Fluid is the delivery medium of the sample
to the optics component. Only Luminex- approved sheath fluid
should be used when operating the Luminex analyzer.

Detectable measurement unit of the reporter molecule.

Assay standards are substances of know concentrations used to
derive a standard curve with which unknown samples and controls
are compared to determine their concentration or quantity. See
control microspheres, assay.

Solution consisting of homogeneously dispersed microspheresin an
agueous medium.

Include the xMAP reporter and classification control microspheres.
They are used to verify the calibration of the Luminex 200 analyzer.

A sequence of commands and predetermined settings defined by the
kit manufacturer.

Each test represents an analyte and corresponds to a bead set which
is represented by abead ID.

The process using system controls to ensure the analyzer is
functioning properly with current calibration settings.

See Luminex XM AP microsphere set.
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Output.CSV

Overview

Overall Design

This chapter describes the file specification for the Luminex 1S 2.3
Output.CSV file. Although this document may refer to older versions
of Luminex software for historical purposes, it isintended only to
describe the Output.CSV file for the Luminex IS 2.3 software.
Although this chapter was prepared to ensure accuracy, Luminex
assumes no liability for errors or omissions or for damages resulting
from the application or use of thisinformation. This chapter refersto
the Luminex 100 analyzer, but it can also be used for performing
tasks in the Luminex IS 2.3 software installed for a Luminex 200
analyzer.

The Output.CSV file was created to provide a simple data report.
Thefile displays general batch information and statistical results.
Note that the term Batch is synonymous with Session in other
versions of Luminex Software.

The Output.CSV file contains two blocks of information. Thefirst is
the header, which contains general batch information. The second
block of information is the results section, which contains several
subsections displaying statistical analysesin a Sample versus Test
format, asillustrated in the following example:

Batch Header

Results

Statl

Statl Header: Sample Location, Sample Name, Test1, Test2, ...,
TestN, Total Count, Notes

Samplel

Sample2

SampleM

Stat2

StatN Header: Sample Location, Sample Name, Test1, Test2, ...,
TestN, Total Count, Notes

Samplel
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Sample2

SampleM

StatN

StatN Header: Sample Location, Sample Name, Testl, Test2, ...,
TestN, Total Count, Notes

Samplel

Sample2

SampleM

Blank Lines e Thereisone blank line between the Date and SN fields.

» Therearefour blank lines between the Operator field (or last
optional field) and Samplesfield.

» Thereisone blank line between the Samples and Results fields.

* Thereisone blank line between the Results field and the first
statistical data block.

* Thereisone blank line between each of the statistical data
blocks.

Field Definitions

Table D-1 Field Definitions

Field Name Field Value Description

Program, "value"<,CC> The name of the Luminex application that created the
Output.CSV file. If the file is generated by a non-US operating
system, the country code (in hex) is appended.

Build, "value” The version of the Luminex application that created the
Output.CSV file.

Date, "date", "time” The date & time that the Output.CSV file was created. This
field is not related to batch execution time. Note that the date
and time values are separated into distinct, adjacent fields
("Date","04/14/2003","02:46:45 PM") to maintain compatibility
with previous versions of software.

SN, "value” The serial number of the Luminex 100 device with which the
batch was executed.

Session, "value” The name of the batch. The term Session was used here to
maintain compatibility with previous versions of software.
Limited to 30 characters.

Operator, "value” The name contained in the Current User field on the General
tab of the Options dialog in the Luminex 100 IS software.

TemplatelD, "value” (Optional) The database ID that is unique to the template
used to create the batch.
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Table D-1 Field Definitions (Continued)

Field Name

Field Value Description

TemplateName, "value”

(Optional) The name of the template used to create the batch.
Limited to 30 characters.

TemplateVersion, "value”

(Optional) The version of the template used to create the
batch. Limited to 10 characters.

TemplateDescription, "value”

(Optional) The description of the template used to create the
batch. Limited to 200 characters.

TemplateDevelopingCompany,
"value”

(Optional) The name of the company that developed the
template used to create the batch. Limited to 30 characters.

TemplateAuthor, "value”

(Optional) The name of the person who created the template
used to create the batch. Limited to 30 characters.

SampleVolume, "value”

(Optional) The sample volume defined in the template for
sample acquisitions. Units = microliters.

DDGate, "value”

(Optional) The DD gate defined in the template for sample
acquisitions

SampleTimeout, "value”

(Optional) The sample timeout defined in the template for
sample acquisitions. Units = seconds.

BatchAuthor, "value”

(Optional) The name of the person who created the batch.
Limited to 30 characters.

BatchStartTime, "date time”

(Optional) The date & time that the batch was started.

BatchStopTime, "date time”

(Optional) The date & time that the batch was finished.

BatchDescription, "value”

(Optional) The batch description. Limited to 200 characters.

BatchComment, "value”

(Optional) Comment entered after the batch has run.

CALInfo: (Optional) Indicates the start of the CAL1 & CAL2 machine
calibration information logged just prior to and anytime during
batch acquisition

CONInfo: (Optional) Indicates the start of the CON1 & CON2 machine

verification information logged just prior to and anytime during
batch acquisition

AssayLotInfo:

(Optional) Indicates the start of the Lot information for any
standards and/or controls associated with the batch

Samples,"num", MinEvents,"0”

"Samples indicate the number of samples run in the batch.
The MinEvents field is unused and will always be zero. Note
that this field is adjacent to the Samples field
("Samples”,"28","Min Events","0"), rather than below it to
maintain compatibility with previous versions of software.

Min Events

See Samples field above
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Table D-1 Field Definitions (Continued)

Field Name Field Value Description

Results

This field has no associated value. It is used to indicate the
beginning of the statistical results section of the Output.CSV
file.

DataType:,"type”

This field is the name of the statistic represented in the
Sample (versus the Test data block immediately below this
field). Possible values for DataType include: Median, Result,
Count, Mean, %CV, Peak, Std Dev, Trimmed Count, Trimmed
Mean, Trimmed %CV, Trimmed Peak, Trimmed Std Dev, and
Avg Result. See Table 2 - Statistics Definitions

CRC Entry

(Optional) CRC indicator for the file data. Used to detect
external changes to the file.

Statistics Definitions

Statistical calculations are performed for each test in each sample.
The number of eventsto collect for each test in asampleisdefined in
the template from which the batch was created. In any equations
listed below, N indicates the number of eventsthat were collected for
an individual test in a single sample. The trimmed distribution
represents the events that were collected for an individual test in a
single sample with the lowest 5% and highest 5% of the data points
removed to help eliminate outliers.

Table D-2 Statistics Definitions

Satistic

Description

Median

The middle value in the distribution of data

Result

The final test result based on a qualitative or quantitative analysis. This value
could have units associated with it, as defined in the template. It may also
indicate some error condition in the analysis, such as the sample was beyond
the range of the curve fit, a divide by zero error occurred, etc. Some example
include:

- "Invalid” - the user invalidated this sample, or a single test within a sample

- "<10 pg/mL" - the result could not be calculated because it fell outside the
valid range of the curve fit

- ">10000 pg/mL" - the result could not be calculated because it fell outside
the valid range of the curve fit

- "ERROR" - some mathematical error occurred, such as an MFI value that
does not intersect the concentration curve.

N/A - a result is not applicable for this sample (i.e. a background sample)

Count

The number of data points in the distribution (N). The number of gated events
that fell within the test's specified region.

Mean

(Optional) The sum of the data points in the distribution divided by the number
of data points.
Mean = Zx;/ N

100
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Table D-2 Statistics Definitions

Satistic Description
%CV (Optional) The measure of relative dispersion within the distribution.
%CV = 100 x Std Dev / Mean
Peak (Optional) The value that is equal to the largest number of data points within
the distribution. For example in data set {1,2,2,3,3,3,4,5}, 3 is the peak
because it occurs the most number of times in the distribution list.
Std Dev (Optional) The measure of dispersion within the distribution.

Std Dev = (( NZxi? - £x2 / N (N-1) ) 12

Trimmed Count

(Optional) The number of data points in the trimmed distribution (N).

Trimmed Mean

(Optional) The sum of the data points in the trimmed distribution divided by
the number of data points.
Trimmed Mean = Xx; / N;

Trimmed %CV

(Optional) The measure of relative dispersion within the trimmed distribution.
Trimmed %CV = 100 x Trimmed Std Dev / Trimmed Mean

Trimmed Peak

(Optional) The value that is equal to the largest number of data points within
the trimmed distribution.

Trimmed Std (Optional) The measure of dispersion within the trimmed distribution.
Dev Trimmed Std Dev = ( (N; 2x? - 2x)?) / Ny (N -1) )2
Avg Result (Optional) The average of any replicate samples' final test results

based on a qualitative or quantitative analysis.

Statistics Column

Definitions

The blocks of statistical data are displayed such that the first row of
data represents the column headers and the following rows represent
the samples that were acquired for the batch.

Table D-3 Statistic Column Definitions

Column Name Description
Location The location of the sample in terms of the command list sequence (1,
2, 3,...), the well placement (A1, B1, C1, ...) or both (1(Al), 2(B1),
3(C1), ...)
Sample The name of the sample as defined in the batch setup. Limited to 30

characters.

Testl, Test2, ..., TestN

The number of test columns following the Sample column will depend
on the number of tests defined in the Template used to create the
batch. Each of the test columns will contain the test name for any
given test. Therefore if the Template has 3 tests named Protein A,
Protein B and Protein C, then these names will appear in the 3 test
column headers in the Output.CSV file. Limited to 30 characters.
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Table D-3 Statistic Column Definitions

Column Name

Description

Total Events

one of the defined regions.

The number of events that fell with in the defined DD gate and into one
of the defined regions for a test in the batch. For example, if a
template had 3 tests defined and the batch had counts of 100, 102 and
105 for the tests, then the total count would be 307, even though more
events may have been detected that did not fall within the DD gate or

Notes

Sample notes
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Luminex 100 IS Output.CSV file with no additional features enabled

"Program”,"Luminex 100 1S",409

"Build","2.3 BETA"

"Date","7/28/2004","2:12:01 PM"

"SN","LX10001298011BE"

"Session","Bead 22 Quant Batch"

"Operator","Joe User"

"Samples","8","Min Events","0"

"Results"

"DataType:","Median"

"Location","Sample","Test 22","Total Events","Notes"

"1""Std s","57","75" "™

"2" "Std m","525" "75"

"3","Std I","4341","75",""

"4""Std xI","14316","75",""

"5","Std xxI","25694","75",""

"6" "Low Control" "58" "75" "

"7" "Patient 1","532" "75" "

"g" "Patient 2"."14567","75" "

"DataType:","Result"

"Location","Sample","Test 22","Total Events","Notes"

"1","Std s","2.99 pg/mL","75",""

"2","Std m","15.79 pg/mL","75",""

"5","Std xxI","3194.84 pg/mL","75",""

"6","Low Control","3.02 pg/mL","75",""

"7" "Patient 1","15.98 pg/mL","75" "

"8","Patient 2","636.38 pg/mL","75",""

"DataType:","Count"

"Location","Sample","Test 22","Total Events","Notes"

"1""Std s","75","75" "™

"2","Std m","75","75",""

"3","Std I","75"," 75",

"4""Std xI","75","75","

"5","Std xxI","75","75","™"

"6" "Low Control""75" "75" "

"7" "Patient 1","75" "75" ™
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Luminex 100 IS Output.CSV file with all additional features enabled

"Program"”,"Luminex 100 IS"
"Build","2.3 BETA"
"Date","7/28/2004","2:16:30 PM"

"SN","LX10001298011BE"
"Session","Bead 22 Quant Batch"
"Operator”,™"

"TemplatelD","4"
"TemplateName","Quant Batch"

"TemplateVersion","2.3c"
"TemplateDescription","IS 2.3.137"

"TemplateDevelopingCompany","Luminex"
"TemplateAuthor","MAC"
"SampleVolume","50 uL"

"DDGate","8000 to 15000"
"SampleTimeout","50 sec"

"BatchAuthor","<Name>"
"BatchStartTime","7/28/2004 2:06:44 PM"
"BatchStopTime","7/28/2004 2:10:50 PM"
"BatchDescription","Software Testing"

"BatchComment","Batch Comment for "Bead 22 Quant Batch". This field should be used for general batch information
entered by the end user. "

"CALlInfo:"

"ProductName","ProductNo","LotName","ExpirationDate","CalibrationTime","BoardTemp","DDTemp","CL1Temp","CL2Temp"
,"Pressure","DDVolts","CL1Volts","CL2Volts","RP1Volts","DDRVal","CL1RVal","CL2RVal","Passed","MachineSerialNo"

"Classification Calibrator","L100-CAL1","A4206","06/07/2006 12:00:00 AM","07/28/2004 09:39:32
AM","26.5625","25.26","25.04","25.26","6.3","74.04","81.33","62.83","-1","656","719","450","True","LX10001298011BE",

"Reporter Calibrator","L100-CAL2","A4110","02/18/2006 12:00:00 AM","07/28/2004 09:43:01 AM","26.7795138888889","-
1-1"-1""6.3","-1","-1","-1","690.5","-1","0","-1","True","LX10001298011BE",

"CONInfo:"

"ProductName","ProductNo","LotName","ExpirationDate","VerificationTime","GatedBeads","MachineSerialNo","Passed"

"Classification Control","L100-CON1","A4153","04/13/2006 12:00:00 AM","07/28/2004 09:45:39
AM","5222","LX10001298011BE","True",

"Reporter Control","L100-CON2","A4137","04/06/2006 12:00:00 AM","07/28/2004 09:52:49
AM","4345","LX10001298011BE","True",

"AssayLotInfo:"

"ManufacturerName","ProductName","ProductNo","ProductType","LotName","ExpirationDate"

"LMNX","Quant Kit","200","Assay Standard","B22std","08/01/2006 11:59:59 PM",

"LMNX","Quant Kit","200","Assay Control","B22con","08/02/2006 11:59:59 PM",
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"Samples","8","Min Events","0"

"Results"

"DataType:","Median"

"Location","Sample","Test 22","Total Events","Notes"
"' Std s 57" 75
"2" "Std " "525" "75"

"4""Std xI","14316","75",""

"5","Std xxI","25694","75",""

"6","Low Control","58","75",""

"7","Patient 1","532","75","Sample Comment for Patient 1."
"8","Patient 2","14567","75","Sample Comment for Patient 2."

"DataType:","Result"

"Location","Sample","Test 22","Total Events","Notes"

"1","Std s","2.99 pg/mL","75",""

"2","Std m","15.79 pg/mL","75",""

"3","Std I","126.71 pg/mL","75",""

"4""Std xI","616.93 pg/mL","75",""

"5","Std xx1","3194.84 pg/mL","75",""

"6","Low Control","3.02 pg/mL","75",""

"7","Patient 1","15.98 pg/mL","75","Sample Comment for Patient 1."
"8","Patient 2","636.38 pg/mL","75","Sample Comment for Patient 2."

"DataType:","Count"

"Location","Sample","Test 22","Total Events","Notes"
"1 Std 8" 75" 75
"' "Std m" 75" 75"

"4""Std xI","75","75","™"

"5","Std xxI","75","75",""

"6","Low Control","75","75",""

"7","Patient 1","75","75","Sample Comment for Patient 1."
"8","Patient 2","75","75","Sample Comment for Patient 2."

"DataType:","Mean"

"Location","Sample","Test 22","Total Events","Notes"
"1","Std s","240.733333333333","75",""
"2","Std m","503.213333333333","75",""
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"4""Std xI","13478.6666666667","75",""

"5","Std xxI","24817.8933333333","75",""

"6" "Low Control","60","75" "

"7","Patient 1","561.12","75","Sample Comment for Patient 1."

"8","Patient 2","14402.3466666667","75","Sample Comment for Patient 2."

"DataType:","%CV"

"Location","Sample","Test 22","Total Events","Notes"

"1","Std s*,"662.110761559013","75",""

"2","Std m","42.0677216044823","75",""

"3","Std I","28.540875012004","75",""

"4""Std xI","30.4524100927965","75",""

"5","Std xxI","17.3369506373774","75",""

"7","Patient 1","27.7364540209588","75","Sample Comment for Patient 1."

"8","Patient 2","28.9726898443063","75","Sample Comment for Patient 2."

"DataType:","Peak"

"Location","Sample","Test 22","Total Events","Notes"

"1","Std s","45","75",""

"2","Std m","447","75","

"3","Std 1","3985","75",""

"4""Std xI","3176","75",""

"5","Std xxI","12044","75",""

"6" "Low Control""58" "75" "

"7","Patient 1","430","75","Sample Comment for Patient 1."

"8","Patient 2","371","75","Sample Comment for Patient 2."

"DataType:","StdDev"

"Location","Sample","Test 22","Total Events","Notes"

"4""Std xI","4104.5788483744","75",""

"5","Std xxI","4302.66591643698","75",""

"6","Low Control","20.9703780785363","75",""

"7","Patient 1","155.634790802404","75","Sample Comment for Patient 1."

"8","Patient 2","4172.74723003512","75","Sample Comment for Patient 2."

"DataType:","Trimmed Count"

"Location","Sample","Test 22","Total Events","Notes"
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"1","Std s","69","75",""

"2","Std m","69","75",""

"4" vStd xI","69" " 75" "™

"5","Std xxI","69","75",""

"6" "Low Control","69" "75" "™

"7","Patient 1","69","75","Sample Comment for Patient 1."

"8","Patient 2","69","75","Sample Comment for Patient 2."

"DataType:","Trimmed Mean"

"Location","Sample","Test 22","Total Events","Notes"

"1","Std s","56.9855072463768","75",""

"2","Std m","494.463768115942","75",""

"3","Std 1","4466.08695652174","75",""

"4""Std xI","13634.5217391304","75",""

"5","Std xxI","25095","75",""

"6","Low Control","58.8695652173913","75",""

"7","Patient 1","551.36231884058","75","Sample Comment for Patient 1."

"8","Patient 2","14594.7391304348","75","Sample Comment for Patient 2."

"DataType:","Trimmed %CV"

"Location","Sample","Test 22","Total Events","Notes"

"1","Std s","23.9771317653444" 75" "™

"2","Std m","26.4392256987905","75",""

"3","Std [","20.718201051022","75",""

"7","Patient 1","21.231629005304","75","Sample Comment for Patient 1."

"8","Patient 2","20.5061473536575","75","Sample Comment for Patient 2."

"DataType:","Trimmed Peak"

"Location","Sample","Test 22","Total Events","Notes"

"1" "Std s","45" "75" "™

"2","Std m","447","75","

"4""Std xI","3715","75",""

"5","Std xxI","15788","75",""

"6" "Low Control","58" "75" "

"7","Patient 1","430","75","Sample Comment for Patient 1."

"8","Patient 2","8163","75","Sample Comment for Patient 2."
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"DataType:","Trimmed StdDev"

"Location","Sample","Test 22","Total Events","Notes"

"2","Std m","130.732391650918","75",""

"3","Std 1","925.292874765645","75",""

"4""Std xI","3467.39037575852","75",""

"5","Std xxI","3533.78728678387","75",""

"7","Patient 1","117.063202011273","75","Sample Comment for Patient 1."

"8","Patient 2","2992.81871196887","75","Sample Comment for Patient 2."

"DataType:","Avg Result"

"Location","Sample","Test 22","Total Events","Notes"

"1","Std s","2.99 pg/mL","75",""

"2","Std m","15.79 pg/mL","75",""

"4""Std xI","616.93 pg/mL","75","™"

"5","Std xxI","3194.84 pg/mL","75",""

"6","Low Control","3.02 pg/mL","75",""

"7","Patient 1","15.98 pg/mL","75","Sample Comment for Patient 1."

"8","Patient 2","636.38 pg/mL","75","Sample Comment for Patient 2."

- CRC -

CRC32: A398CCAD
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restore 87
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draining the system 89
E
enable raw data storage 36
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errorstab 21
establish
insert off-plate commands 66
exit the Luminex 100 IS software 92
export
batch data 84
batches 38
F
fluorescence 36
H
heater block 42
help menu 35
I
insert off-plate commands, establish 66
M
maintenance
reports 82
MFI 72
O
off-plate commands 65
P
patient summary reports 82
Preliminary Off-plate commands, clear 65
processed batches, analyze 79
Q
Quality Control Report 82
R
raw fluorescence 36
remove
controls 80
standards 79
report raw fluorescence 36
reprocess batches 52
restoring the database
rel oad database previously saved 87

PN 89-00002-00-110 Rev. A Index-1



Luminex 100 IS User Manual Version 2.3

XMAP Technology

S
Sample Errors 22
sample progress 11
samplestab 21
sanitize 41, 91, 92
remove air bubbles 41
with 70% isopropanol 41
setting 42
standards tab 21
storage
raw data 36
system
drain 89
errors 22
trend report 82
T
tabs
samples 21
standards 21
templates 48
test analysis,view 79
Vv
verification
command 43
setting well location 43
updating lots 43
View detalled test analysis 79
w
warnings 42
X
XYP
heater temperature 42
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