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Preface v

Preface

This document describes how to perform the basic tasks necessary to safely operate your
DeltaVision OMX Imaging System. This topic includes the following sections:

e Document Audience describes who should read this manual and what
prerequisite knowledge the reader should have.

e Document Conventions explains the typography, symbols, and other
conventions used in this manual.

e Contacting GE Healthcare provides information about how to contact your
local office for customer support.

Document Audience

The information contained in this document assumes that you are familiar with the basics
of fluorescence microscopy. Correct operation of the microscope is fundamental to
obtaining quality images with the DeltaVision OMX Imaging System. In addition, an
understanding of image processing basics will help you use the system to its full potential.
To manage the computer systems, some familiarity with Linux workstations and IBM-type
personal computers is helpful.

Document Conventions

In order to make the information in this manual as easy as possible for you to locate and
use, the following conventions are observed.

Lists and Procedures
e Round bullets indicate items in a list or choices in a procedure.
o Hollow round bullets indicate a bulleted list of items embedded within another list.
» Arrow bullets indicate single-step procedures.
1. Numbered items indicate sequential steps for completing a procedure.
a. Alpha-numbered items indicate sequential steps embedded within a procedure.
i. Lower-case, roman-numbered items indicate a third level of embedded steps.

¢ Diamond bullets indicate chapter summary items.

Notes, Warnings, and Cautions

& Note Indicates information about the previous paragraph or step in a procedure.
(D Important Indicates important or critical information about the previous paragraph or

step in a procedure.

Q Tip Indicates helpful advice.

04-720163-000 A 04/2013
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WARNING! Indicates important information regarding a hazardous situation which, if
/[ ! 5 not avoided, could result in death or serious personal injury. It is important not to
proceed until all stated conditions are met and clearly understood.

\ CAUTION! Indicates important information regarding a hazardous situation which, if not
{ ' 5 avoided, could result in minor or moderate injury. It is important not to proceed until all
stated conditions are met and clearly understood..

NOTICE! Indicates important information that must be followed to avoid damage to the
Q DeltaVision OMX system or other equipment.

User Interface Description Conventions

Boldface indicates the names of buttons, menus, dialog box options/fields.

Initial Capitals indicate the names of windows, dialog boxes, and tabs.

ALL CAPITALS SAN SERIF indicates the name of a key on your keyboard, such as ENTER or DELETE.
Uniform width font indicates text to enter on a command line.

Contacting GE Healthcare

If you have questions about the DeltaVision OMX Imaging System, first refer to this guide.
If you don't find the information you need, find your local office contact information at:

www.gelifesciences.com/contact

Acknowledgements

GE Healthcare would like to thank the laboratories led by Drs. Sedat, Agard, and
Gustafsson of the University of California, San Francisco for their expertise and
cooperation in helping to make this technology available to the Life Sciences research
community.
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Regulatory information

This section lists the directives and standards that are fulfilled by the DeltaVision OMX
Imaging System.
Manufacturing Information

Requirement Content

GE Healthcare
1040 12th Avenue Northwest
Issaquah, WA 98027 USA

Name and address of manufacturer

Place and date of declaration Issaquah, WA, May 2011

Identity of person authorized to sign See CE Declaration of Conformity

Declaration of Conformity

CE Conformity

Directive Title

2006/95/€C Low Voltage Directive (LVD)

2004/108/EC ElectroMagnetic Compatibility (EMC) Directive

International Standards

Standard Description Notes

EN 61010-1, Safety requirements for electrical

IEC 61010-1, equipment for measurement, control

CAN/CSA-C22.2no. | and laboratory use

61010-1

UL61010-1

EN 61326-1:2006 EMC emissions and immunity CISPR
requirements for measurement, 11: 2009+
control and laboratory use IEC 61000-4

EN-ISO
12100-1, 12100-2

Safety of machinery - Basic concepts,
general principles for design

Harmonized with
2006/42/EC

EN-ISO
14121-1, 14121-2

Safety of machinery - Principles of risk
assessment

Harmonized with
2006/42/EC

EN60825-1
2007, 2nd edition
IEC60825-1
2007, 2nd edition

Safety of Laser Products - Base
standard for safety of laser products
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CE Marking

q

The CE marking and the corresponding Declaration of Conformity is valid for the
instrument when it is:

e used as a stand-alone unit, or
e connected to other CE-marked instruments, or

e connected to other products recommended or described in the user
documentation, and

e used in the same state as it was delivered from GE Healthcare, except for
alterations described in the user documentation or explicitly authorized by
GE Healthcare.

Regulatory Compliance of Connected Equipment

Any equipment connected to the DeltaVision OMX should meet the safety requirements of
EN 61010-1/IEC61010-1 or relevant harmonized standards. Within the European Union,
connected equipment must be CE-marked.

04-720163-000 A 04/2013



1. System Introduction

¢ Provides an overview of the DeltaVision OMX Imaging System

¢ Describes basic system architecture and main system components

What is the DeltaVision OMX?

The DeltaVision OMX Imaging System is a super-resolution microscopy system that
surpasses previous resolution limits and allows you to image beyond the surface of the
coverslip with multiple probes. The system'’s structured illumination technology images
more of your biology and resolves features invisible with traditional microscopy. Using the
DeltaVision OMX, you can image from one to twenty microns into cells and tissues; and,
since the DeltaVision OMX works with conventional fluorochromes, there is no need to
genetically engineer novel or complex photoswitchable probes. You use the same
preparation methods and apply the same fluorescent labeling reagents (antibodies and
protein tags) already used in the lab.
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Figure 1.1 Comparison - Standard Widefield (Left) and DeltaVision OMX (Right)

Two isoforms of beta-tubulin in a cultured neuron - Image courtesy of Stephanie Kaech Petrie and Aurelie Snyder, Advanced Light
Microcopy Core at The Jungers Institute Oregon Health & Sciences University

Three-Dimensional Structured Illumination

The resolution of a microscope is limited by the amount of spatial information that can
pass successfully through the optics. In Figure 1.2, this is represented by the fine grid
pattern shown in Panel 1. If that high-resolution information is mixed with a known signal
that we can resolve (Panel 2), we generate a new pattern, the moiré pattern seen in Panel 3.
In Panel 3, the pattern that we see is the difference between the two patterns and can
easily be represented without high-resolution methods.

Panel 1 Panel 2 Panel 3

Figure 1.2 The Moiré Pattern

Similarly, when the DeltaVision OMX is in three-dimensional structured illumination mode,
the system superimposes a three dimensional illumination pattern onto the sample. This
pattern generates a new pattern (a moiré pattern) that contains both the illumination and
the sample data. By carefully reconstructing the sample data from the moiré pattern, it is
possible to create a super-resolution three-dimensional image of the original sample.

Because the illumination pattern is three-dimensional, the image that is created contains
both the lateral (2D) and axial (3D) data. This illumination pattern can be efficiently
generated with multiple excitation wavelengths, allowing multiple fluorochromes to be
used in the same sample.

04-720163-000 A 04/2013
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Modes of Operation

The three primary modes of operation for the DeltaVision OMX Imaging System are Live
Cell Imaging, Structured Illlumination, and optionally, TIRF (Total Internal Reflection
Fluorescence).

Other operating modes, such as DIC (Differential Interference Contrast), can be used in
addition to the three principal operating modes described above. The DeltaVision OMX

Live Cell Imaging provides solid state illumination that allows multi-color
images to be generated simultaneously by exciting multiple dyes at once.
Efficient optics minimize photo-toxic effects on living cells. The high-speed
widefield imaging mode acquires up to four images simultaneously, critical for
highspeed live cell imaging. An optional Live Cell kit is also available, providing
precision control of the specimen environment and temperature for short and
long-term imaging applications.

Structured lllumination diffracts the laser beam into three parallel beams
which are combined by the objective to produce 3-D interference fringe
patterns in the sample. Multiple images of the sample are produced by shifting
and rotating the fringe pattern, and by stepping through the sample in the
vertical direction (2). The mathematical algorithm at the heart of OMX recovers
a super-resolution image by solving large systems of linear equations with
data from the many captured images.

TIRF is an optical sectioning technique that limits fluorescence imaging to a
thin area at the surface of a specimen, typically only to a depth of 100 -
200nm, resulting in an enhanced signal-to-noise ratio and increased imaging
contrast. Ring TIRF, the version of TIRF available as an option on the
DeltaVision OMX, was developed by researchers at Yale University and is
exclusively licensed to GE Healthcare.

13

Imaging System is typically bundled with other microscope products from GE Healthcare
to help identify sample regions of interest at lower magnification and then automatically
transfer the coordinates to the DeltaVision OMX.
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Basic DeltaVision OMX Architecture

The DeltaVision OMX Imaging System will often take up a small room. It consists of three
major subsystems:

e Laser/Electronics Enclosure
e Microscope Enclosure
e User Workstation

The following figure illustrates the OMX’s three major subsystems.

Microscope
Enclosure

Figure 1.3 Main System Components

Laser/Electronics
Enclosure
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Chapter 1. System Overview

The following illustration provides a basic functional description of the system.

Figure 1.4 DeltaVision OMX Functional System Layout
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Laser/Electronics Enclosure

The Laser/Electronics Enclosure houses the laser heads and the optics that prepare the
beams for delivery to the Microscope Enclosure. The optics include reflective notch filters
for combining the beams and ND filters for adjusting the power level of the beams. Fast
shutters control the exposures. The laser heads and attendant optics are all mounted on
an optical table. As the user does not require access to these components, the work
surface of this table is encased in a protective housing and secured for laser safety.

Figure 1.5 Laser/Electronics Enclosure - Laser Table
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Launch S Launch
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Figure 1.6 Laser/Electronics Enclosure (table and cabinet open)

Laser Table

Figure 1.7 Laser/Electronics Enclosure (table and cabinet closed)

peltd! vision oMX
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The lasers are all continuous wave lasers. All lasers can be used at the same time, so the
maximum laser power available is the sum of all the individual laser powers.

Laser power supplies and controllers are rack-mounted in the cabinet beneath the Laser
Table. The Laser/Electronics Enclosure laser safety power switch is shown in the following
figure.

Figure 1.8 Laser/Electronics Enclosure Laser Safety Power Switch

p-=mpp| Loser/Electronics Enclosure ‘ ®) °
B Loser Safety Power Switch [

The Laser/Electronics Enclosure cabinet contains:

e Camera PCs

e DeltaVision OMX Instrument Controller (OMXIC)
e OMKXICPC

e Nanomotion 3 Chassis

e Piezo Controller for Z axis

e  Laser Control Modules

e Network Switch

e System Power Supply

No radiation is emitted from the cabinet.
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Microscope Enclosure

The fiber optics deliver the beam to the Microscope Enclosure, which contains the
illumination system, high-speed cameras, and microscope housed within a protective
enclosure. This enclosure is not easily moved, so it is very important to determine a
permanent location for it before setting up the DeltaVision OMX system.

Figure 1.9 Microscope Enclosure

S L sl

Optics guide the light into the microscope. The microscope is custom-designed for the
DeltaVision OMX and includes:

¢ An objective lens to focus the light on the sample.
e Astage to hold the sample and move it to precise locations.
e One or more cameras to capture the fluorescent light emitted from the dyes.

e User-changeable (via the system software) polychroic drawers to guide the
light or separate it into various channels.

Emission filter wheels (depending on camera configuration)
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Figure 1.10 Microscope Assembly

Transmitted
Light Tower

Dichroics and Emission
Filters Enclosed within
Main Optics Block

S| Excitation Optics
Located Under Cover \
' UltimateFocus™

Open laser beams are accessible at the illumination system and microscope. These
include both collimated beams and light that is strongly divergent after it has passed
through the objective (included angles of over 90 degrees). The entire microscope
assembly is encased in a protective enclosure. Besides laser safety, this also provides a
dark and dust-free environment for the system to function at peak performance. User
access to the microscope and into the protective enclosure is through the big front door.
This door is interlocked so that laser light cannot exit when the door is opened.

There are also service-only access doors on each side of the Microscope Enclosure. These
doors are locked at all times except during service. Users should not open these service
doors at any time!

lonizing Air Gun

The Top Gun ionizing air gun is included with the DeltaVision OMX system (attached to
either the wall of the room or the Microscope Enclosure) to provide an efficient method of
cleaning system optics while simultaneously decreasing static charge.

\  WARNING! Always wear appropriate eye protection to keep your eyes safe from flying
! debris that may be disturbed by the air gun.
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Figure 1.11 lonizing Air Gun

All functionality is built into the gun, including a flow control value for adjusting the airflow,
a balance adjustment for calibration, and a two-level LED. The air gun has a filter at its exit
to ensure that out-flowing air is clean.

NOTICE! The air gun should be used only as directed for cleaning. The air gun is not
Q designed for any other purpose.

User Workstation

The User Workstation is a computer desk and two computers from which the operator
controls the DeltaVision OMX Imaging System. One computer runs software that controls
hardware operation and image acquisition, including stage motion, imaging, modes of
operation, laser selection, and power. The other computer runs software that manages
various post-imaging processing activities, such as deconvolution and reconstruction,
calibration, animation, and storage. The User Workstation is outside all protective
housings, and no access to the beam is required to operate the DeltaVision OMX Imaging
System from the workstation.
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2. Lasers and System Safety

¢ Provides critical information regarding OMKX laser safety

¢ Describes safety-specific information regarding equipment, power cabling, interlocks,
and chemicals

¢ lllustrates system safety labeling

General Safety Precautions
Before operating or maintaining the system, you must be aware of the hazards described
in the user documentation. Follow these instructions carefully to avoid personal injury or
damage to the equipment.

\  WARNING! The operator of the DeltaVision OMX is assumed to be trained in the correct
4 ! 5 operation of the instrument and the safety issues associated with using the system.

\  WARNING! Using controls, making adjustments, or performing procedures other than
[ ! 5 those specified in this documentation can result in hazardous exposure to high voltage
or moving parts. Exposure to these hazards can cause severe personal injury.
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DeltaVision OMX Lasers

The DeltaVision OMX Imaging System is a Class 1 laser system. No access to laser
radiation is permitted during operation or maintenance. During service, however, Class 4
radiation is accessible.

WARNING! Due to the potential for personal injury, particularly to the eyes, service on

! the DeltaVision OMX Imaging System should ONLY be performed by GE Healthcare
personnel or persons trained by GE Healthcare specifically for this purpose.
Unauthorized service by any other personnel may violate the warranty.

This section describes the lasers and associated radiation accessible during service. Note
that all beams are continuous wave.

405nm Laser - Vortran

The Vortran Stradus™ 405nm laser is a state-of-the-art diode laser from Vortran Laser
Technology, Inc. Maximum power output is 100mW.

488nm Laser - Coherent
568nm Laser - Coherent
514nm Laser - Coherent

The 488nm, 568nm, and 514nm lasers are optically pumped, frequency-doubled VECSEL
(vertical external cavity surface emitting lasers). Semiconductor lasers at 808nm pump
qguantum well structures to emit at 976nm, which is frequency-doubled in an external
cavity with a non-linear crystal to produce 488nm, 568nm, or 514nm. The maximum
power output for these lasers is 100mW.

Other Fiber Lasers -

Vortran, Omicron, and MPB

Three other lasers are also available for the DeltaVision OMX:

e 445nm, 100mW, Omicron LuxX, Omicron Laserage Laserproduckte GmbH
e 642nm, 110mW, Vortran Stradus, Vortran Laser Technology, Inc.

e 642nm, 300mW, MPB Communications

The visible light from each of these optional fiber lasers is emitted by a frequency-
doubling crystal. The light source for the crystal is an optically pumped, proprietary doped
fiber. The desired IR wavelength is produced by stimulated Raman scattering and selected
by Bragg gratings etched into the fiber.

iy Note The DeltaVision OMX system can support a maximum of six lasers.
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Laser Safety Interlocks

The safety interlock system on the DeltaVision OMX Imaging System is designed to
promote safe operation and service. The Class 1 system includes a protective housing that
must be accessed for maintenance. In addition, the enclosures must be opened and the
lasers enabled during service. Both enclosures include a safety interlock and both
interlocks are activated by switches on the front door of the Microscope Enclosure.

The interlock in the Microscope Enclosure is located on the UltimateFocus™ Module. It is
activated when a switch on the front door of the Microscope Enclosure indicates that the
door is open.

The interlock in the Laser/Electronics Enclosure is located on the laser table. (The laser
table lid is bolted down during normal system operation to protect the user from the
lasers.) The laser table safety interlock is open during normal operation. Two conditions
can interrupt the current to the interlock, which closes the shutter and blocks all laser
radiation:

e The door on the Microscope Enclosure is opened. A switch on the enclosure
door senses this condition.

e The key switch on the Laser Control Module is switched off. This permits
service personnel additional control over laser operation, particularly when
working within the Laser/Electronics Enclosure.

All of the circuitry in the interlock circuits is redundant and/or fail-safe to comply with
safety requirements.
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As shown in the following figure, the interlock system also controls status indicator lights
located on both the Laser/Electronics and Microscope Enclosures.

Figure 2.1 Enclosure Status Lights

Luserl Electronics
Enclosure Status L|ghts

Microscope Enclosure
Status Lights

The various colors indicate the following system status:
e GREEN - |lasers are OFF.

e AMBER - laser power is ON and safety shutter is closed. No laser light can get
through to the Microscope Enclosure.

e RED - lasers are ON and safety shutter is open. Laser light can get through to
the Microscope Enclosure.

Refer to Figure 2.20 at the end of this chapter to view a simplified view of the wiring for the
safety interlock.
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Safety Labeling

The following sections list and illustrate the laser safety labels attached at various
locations to the DeltaVision OMX Imaging System.

GE Healthcare Labels

Safety Labels #1/English and #2/French (5 X 2") are attached to the front and back of the
Laser/Electronics Enclosure. (Total locations: TWO)

Figure 2.2 Laser Safety Labels #1/English and #2/French on the Laser/Electronics Enclosure

Laser/Electronics Enclosure -
Safety Labels #1 and #2 located
here and on main back panel
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Safety Labels # 3/English and #4/French (5 X 2") are attached to the front panel of the
Microscope Enclosure, directly below the status indicator light panel, as shown in the
following figure. They are also located on each of the two side access doors (by the locks)
and on the back of the Microscope Enclosure. (Total locations: FOUR)

Figure 2.3 Laser Safety Labels #3/English and $4/French on the Microscope Enclosure

Microscope Enclosure - Safety
Labels #3 and #4 located here,
on both side panels, and on the
main back panel
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Chapter 2: Lasers and System Safety 2.7

The following CE label (4 X 2.88"), containing system specific information, is attached to
the side panel of the Laser\Electronics Enclosure, directly above the vent (as shown).

Figure 2.4 CE Label Location - Laser/Electronics Enclosure (side panel, above vent)

c € 100-240VAC, 10 - 5A, 50-60 Hz

. . Applied Precision
Thim prixduct oompln wilh 31 CFR 50460, 10 and i o
1040111 por Laser Pokcy Moo 4, dated DeltaVision OMX

G (RN Bt 230700 e e e
ELABS 1 LASER PROBUCT Electronics Cabinat

2@

Mol slmcn o) by gl Precision
(B 4 0E Haslrnoas Comny
| Mol P00 10 Ave MWW hesaciaah ', 0T URA
el

e, Diie
Peotecs e, 53 - BS1795 400

Saral e

=
e ——— ———
— —— " — -
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The following CE label (4 X 2.88"), containing specific system information, is attached to
the back of the Microscope Enclosure cabinet (as shown).

Figure 2.5 CE Label Location - Microscope Enclosure (rear view)

Back of Microscope
Enclosure

c € 100-127VAC, 3.5A, 50-60 Hz

Applied Precision
DeltaVision OMX™

Microscope Cabinet

Thl prdiut <omphinn willh 21 CFR 1040, 10 dnd
1040, 11 et Larsser Poficy Moo 50, dated
BRI

G (EM) B08ES1: 22008

CLASS 1 LASER PRODUCT

= N3T32
Manulaciured by Applled Precision

{ ] 1048 121 Aore MY Tenac.anh WA 56027 USA
s Msrut, Diaks !
Product Mo, 53 = BS1T795 - 400

=
——
-

This Microscope Enclosure’s CE label will be slightly different for installations in the UK,
Europe, and Asia, as shown in the following figure.

Figure 2.6 Microscope Enclosure CE Label Varies Depending on Geographic Location

c € 100-127VAC, 3.5A, 50-60 Hz

Applied Precision
DeltaVision OMX™

Microscope Cabinet

This product comples with 21 CFR 1040,10 and
1040, 11 por Laser Policy Motice 50, dated
a24/2007

[EC (EN) B0B25«1: 200703

CLABS 1 LASER PRODUCT

= N3732

e Manufactured by Apphoed Procision
ETEN a GE Healthcare Company
( Aok | 1040 1217 Ave NW Issaquah WA SB02T USA

oy
} Manu, Date /
Procuct e, 53 - 851795 - 400

Serial No,

c € 200-240VAC, 2A, 50-60 Hz

Applied Precision
DeltaVision OMX™

Microscope Cabinet

Tnis product comphes with 21 CFR 1040, 10 and
100,11 per Laser Policy Notice 50, dated
62472007

|EC (EN) B0825«1; 2007=03

CLASS 1 LASER PRODUCT

= N3732
e Manufactuned by Applind Precision
The a GE Healthzare Company

{ RcHS 1040 12th Avo NV Issaguah WA SB0Z7 USA

e
Monuf, Date /
Product Ne. 53 - 851795 - 400

Sarial No.

4" USA and Canada I

|I UK, Europe, and Asia ||
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The following CE label (2.25 X 1.2"), containing system specific information regarding the
galvos, is located in two places — on the control panels of each of the two galvo boxes
mounted on the rear of the Microscope Enclosure, below the power switch for each box
(as shown).

Figure 2.7 CE Label Location - Rear of Microscope Enclosure on Control Panel of Galvo Boxes

d

Back of Microscope
Enclosure

BLAZE GALVO
K 100-240VAC, 24, 50-60 Hz
: FUSE: T6.3AH 250V TIME LAG
—
Made in USA by: Applied Precision

>_A GE Healthcare Company
1040 12th Ave NW Issaquah WA 98027

Product No, 52 -852772 -
Manufactured:

Fiber Optic Cable Routing Safety Label

The following label is attached to the conduit that runs between the Laser/Electronics
Enclosure and the Microscope Enclosure.

Figure 2.8 Fiber Optic Cable Routing Label

P

CAUTION
FIBER OPTIC CABLE ROUTING.
CLASS 4 LASER RADIATION ACCESSIBLE
IF FIBER IS DAMAGED.

DE-EMERGIZE LASERS BEFORE ACCESSING.
AWOID EYE OR SKIN EXPOSURE TO DIRECT
OR SCATTERED RADIATION.

Mo. C3E55-13
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Low Clearance Label

The triangular low clearance label is attached to the front panel and both side panels of
the HEPA filter assembly located on the top of the Microscope Enclosure. These labels are
only seen when the front and/or side doors of the Microscope Enclosure are open.

Figure 2.9 HEPA Filter (top of Microscope Enclosure) and Low Clearance Label

Individual Laser Switch Labels

The following labels (2.0" X 5") are attached (as appropriate) above the individual laser
switches on the Laser Control Module(s) (inside the Laser/Electronics Enclosure cabinet).
The labels applied will depend on which optional lasers are included in the system.

Figure 2.10 Laser Switch Labels (for specific lasers)

405 nm l [ 488 nm 1 | 514 nm

568 nm ‘ 445 nm I 642 nm
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Figure 2.11 Laser Switch Label Locations (6 Lasers Maximum)

applied
G precision

i —

oo e e R R R T |

405 nm 445 nm 48Bnm 514nm S568nm 642 nm
: . . : .

Proper System Component Placement

Recommendations in this section, regarding the appropriate placement of the system'’s
power cabling and liquid cooling components, must be followed in order to minimize the
risk of personal injury.

Power Cables

DeltaVision OMX power cabling should always be arranged so that all system power can
be easily and quickly disconnected in the event of an emergency.

Camera Coolers

To reduce heat within the Microscope Enclosure cabinet and minimize the risk of electrical
hazards, the camera coolers are located on shelves attached to the rear panel of the
Microscope Enclosure.

04-720163-000 A 04/2013



2.12  DeltaVision OMX Getting Started Guide

Figure 2.12 Placement of Camera Coolers

[ W ——

Back of Microscope Enclosure

Chemical Safety

WARNING! Propylene Glycol (antifreeze/coolant) is a hazardous substance. Use caution
when handling this chemical and adhere to the recommendations listed in this section
and in the Material Safety Data Sheet (MSDS) handbook at your facility.

¢ Do not drink antifreeze or solution.

e Avoid eye and prolonged or repeated skin contact.

e Avoid breathing vapors or mists.

e Wash exposed skin thoroughly with soap and water after use.
e Do not store in opened or unlabeled containers.

e Keep container away from open flames and excessive heat.
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e Do not reuse empty containers unless properly cleaned.
e Empty containers retain product residue and may be dangerous.
e Do not cut, weld, drill, etc. containers, even when empty.

Sudden release of hot organic chemical vapors or mists from process equipment
operating at elevated temperature and pressure, or sudden ingress of air into vacuum
equipment, may result in ignitions without any obvious ignition sources. Published
"autoignition” or "ignition" temperatures cannot be treated as safe operating
temperatures in chemical processes without analysis of the actual process conditions.
Use of this product in elevated temperature applications should be thoroughly evaluated
to assure safe operating conditions.

For complete MSDS information on the coolant provided with the DeltaVision OMX:
a. Inyour web browser, navigate to http://www.koolance.com.

b. Type “lig-702" into the Search field on the Koolance home page and press ENTER on
your keyboard.

c. Inthe displayed product list, click “Liquid Coolant Bottle, High Performance,
700mL (UV Yellow).”

d. Click the Manual button to display the Koolance MSDS for the product.

Safety Goggles

Because the DeltaVision OMX is a Class 1 safety system, you are not required to wear
safety goggles during regular system use. If, however, at any point the safety interlock is
defeated (for example, while the system is being serviced), the appropriate safety goggles
must be worn.

Safety goggles that protect your eyes from all laser wavelengths are the best type to use
in a multi-laser environment. These may be difficult to obtain, so the next best practice is
to be absolutely certain you wear the correct safety goggles for each laser type being
used.

Emergency Procedures

This section describes how to perform an emergency shutdown of the DeltaVision OMX. It
also describes what to do in the event of a power failure.

Emergency Shutdown Procedure
In an emergency situation, complete the following steps to shut down the system.

1. Turn off the key switch (located on the Electronics rack of the Laser/Electronics
Enclosure) for the interlock that disables the laser safety shutter.

Turn off all lasers.
Disconnect all system power cables from the power receptacles.
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Power Failure
In the event of a power failure, complete the following steps:

1. Turn off the key switch (located on the Electronics rack of the Laser/Electronic
Enclosure) for the interlock that disables the laser safety shutter.

2. Turn off all lasers.
3. Turn off the main power switch located in the upper-left corner of the Electronics rack.

Recycling Procedures

The equipment shall be decontaminated before decommissioning and all local regulations
shall be followed with regard to scrapping of the equipment.

Disposal, general instructions

When taking a DeltaVision OMX out of service, the different materials must be separated
and recycled according to national and local environmental regulations.

Recycling of hazardous substances

DeltaVision OMX uses hazardous substances. Detailed information is available from your
local GE Healthcare representative.

Disposal of waste materials

All materials used in the instrument must be disposed of in the manner prescribed by
national and local environmental regulations.

i WARNING! Hazardous waste must be handled and disposed of properly.

Disposal of electrical components

Electrical and electronic equipment must not be disposed of as unsorted municipal waste
and must be collected separately. Please contact an authorized representative of GE
Healthcare for information concerning the decommissioning of your equipment.

WARNING! The DeltaVision OMX Imaging System must not be disposed of as unsorted
municipal waste and must be collected separately. Please contact an authorized
representative of GE Healthcare for information concerning the decommissioning of
your equipment.
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- Safety Interlocks

iagram
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3. Basic Operations

¢ Describes the Electronics Rack in the Laser/Electronics Enclosure

¢ Explains basic processes required for system operation, such as system startup/
shutdown, loading a slide, and replacing an objective

Safety Notices

The DeltaVision OMX Imaging System is a Class 1 laser system. No access to laser
radiation is permitted during operation or basic maintenance procedures.

WARNING! Radiation Hazard. Use of controls or performance of procedures other than
[ ! 5 those specified in this document may result in hazardous radiation exposure.

During service, however, Class 4 radiation is accessible.

WARNING! Radiation Hazard. Due to the potential for exposure to hazardous radiation,
[ ! 5 service on the DeltaVision OMX should be performed ONLY by Applied Precision

personnel or by persons trained by Applied Precision specifically for this purpose.
Unauthorized service by any other personnel may violate the warranty.
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Electronics Rack

The Electronics Rack is located in the Laser/Electronics Enclosure, below the laser table.
Many of the control switches used to start up and shut down the system are located on
the components mounted in this rack. Refer to the following figures until you become

familiar with the startup and shutdown procedures.

Figure 3.1 Electronics Rack - Photograph - Shown with Four Camera Workstations

Figure 3.2 Electronics Rack - Block Drawing - Shown with Four Camera Workstations

Power Box Camera #1 Workstation (SW)
Power Box Camera #2 Workstation (SE)
Network Switch Camera #3 Workstation (NE)
OMXIC Workstation Camera #4 Workstation (NW)

Jena
Controller
(for Z piezo)

Laser Control Module(s)

OMX Instrument Controller (OMXIC2)
Chassis

Nanomotion Chassis 2
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Startup/Shutdown

System Startup

1.

Turn on the OMX Master Controller Windows Workstation (also called omxMaster).

User: <omxuser>
Password: <omxuser>

Turn on the OMX Image Processing Linux Workstation (also called omxSl).

User: <worx>
Password: <system id>

Turn on the camera cooler(s). Depending on the configuration of your system, there
may be one or more coolers for the system cameras. The camera cooler(s) are located
on shelves attached to the back panel of the Microscope Enclosure.

Turn on the cameras. The cameras are located inside of the Microscope Enclosure.
Depending on the camera type installed on your system, the power switches will be
located on either the back or top of the cameras.

On the electronics rack inside of the Laser/Electronics Enclosure, turn on the following:
e Main Power Switch (located on the top-left stack of electronics)

e OMKXIC Workstation

¢ All Camera Workstations

¢ Nanomotion Chassis

e OMKX Instrument Controller Chassis (OMXIC2)

e Laser Control Module(s)

e Jena Controller

Turn on the galvo controllers, if installed. Two galvo controllers may be located on the
back of the Microscope Enclosure and two may be mounted on the sides of the laser
table. The switches for the two mounted on the sides of the laser table are located on
the back top left and back top right corners of the laser table.
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Figure 3.3 The Four Galvo Controller Power Switches
Power Switch (Zoom View, Cover Removed)

Power
» | Switch
®» | (Zoom
View)

LASER/ELECTRONICS ENCLOSURE MICROSCOPE ENCLOSURE (REAR

®

Delkavisior

7. On omxMaster, click the DeltaVision OMX icon omz  to open the software.
8. In the DeltaVision OMX software on omxMaster, click Instrument | Status.

a Note If you just turned on the camera computers, wait for them to fully initialize
(about five minutes) before you click the Instrument | Status command.

Figure 3.4 Instrument Menu
Instrument

Shutters...
Center Stage...

Move Stage...
Temperature...
Status...

TIRF Setup...
Laser Status...

The software will display the OMX Instrument Status dialog box.
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Figure 3.5 OMX Instrument Status Dialog Box
.OMK Instrument Status = ||—Elﬂ

Hardware

OMXIC PC: running
Nano chassis: all axes are homed
Filter wheaels: all wheels are homed
Laser monitor: running

Fullstep Axes: All axes are homed

OMXCAML: camera s running
OMXCAM2: camera s running
OMXCAM3: camera is running

Restart Hardware ||l

Restart All Cameras |

»
< oall @ information " waming " critical

cose_|

9. Inthe OMX Instrument Status dialog box, click Restart Hardware to initialize the
system hardware.

10. On the omxS|, click the Start softWoRx icon |
Workstation software.

) to open the softWoRx® Imaging

11. Once the hardware is fully initialized (about two minutes), the Status section of the
main program window will change from displaying HW: Restarting to
HW: Running.

12. Inthe OMX Instrument Status dialog box, click Restart All Cameras to initiate camera
communication. Once the camera serial numbers have been reported in the logging
section of the dialog box (about 30 seconds), the system will be ready to acquire
images.

13. Turn on the lasers required for your experiments.
14. Turn on the key switch for the interlock that enables the laser safety shutter.

System Shutdown

1. Turn off the key switch for the interlock that disables the laser safety shutter.
2. Turn off any lasers that have been turned on.
3. Onthe electronics rack inside of the Laser/Electronics Enclosure, turn off the following:
e Jena Controller
e Laser Control Module(s)
e OMX Instrument Controller Chassis (OMXIC2)
e Nanomotion Chassis
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e Two Galvo Controllers
4. In the DeltaVision OMX software on omxMaster, click File | Quit.

5. Use the Remote Desktop Connection folder shortcut on your desktop to remote into
the OMXIC workstation.

User: <omxuser>
Password: <omxuser>

6. On omxMaster, use CTRL+ALT+END to display the Windows Security dialog box and
then click Shut Down... to turn off the OMXIC workstation.

AN Note You must use CTRL+ALT+END to display the Windows Security dialog box
for the OMXIC workstation, rather than CTRL+ALT+DELETE, which will display the
Windows Security dialog for omxMaster.

Repeat Steps 5 and 6 as needed to close each of the camera workstations.
Turn off the cameras.
Turn off the camera cooler(s).
10. Turn off the two galvo controllers located on the back of the Microscope Enclosure.

11. Shut down omxMaster by clicking Start in the Windows task bar and then selecting
the Shut Down command.

12. In the softWoRx® Imaging Workstation software on the omxS| workstation, click File |
Exit and then click OK in the Question popup that asks “Are you sure?”. The program
will close.

13. Log out of and shut down the omxSl.
14. Turn off the main power switch located on the Laser/Electronics rack.

Loading a Sample onto the Slide Holder

1. Open the door to the Microscope Enclosure. The laser interlock will keep the safety
shutter closed while the door to the enclosure is open.

WARNING! Radiation Hazard. Due to the potential for exposure to hazardous
{ ! \ radiation, do NOT defeat the laser interlock.

2. Remove any sample currently in place and clean the objective.

[ Note Proper cleaning methods are critical to the life of optical components. GE
Healthcare recommends using chloroform, clean swabs, and new, lint-free, lens-
specific cleaning tissue to clean the objectives.

3. Apply immersion oil to the objective. For information regarding selection of the correct
immersion oil, refer to “Selecting the Correct Immersion Oil” on page 6.11.

4. Pull back the spring and gently place the slide in the desired position within the
positioning pins or, if applicable, in the slide holder. Carefully release the spring so that
it holds the slide in position.
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Figure 3.6 OMX Slide Holder

5. Close the door to the Microscope Enclosure. Once the laser interlock is activated by
closing the door, the system will allow the laser safety shutter to reopen.

Removing and Replacing the OMX Objective

avoid touching the objective lenses when removing and replacing objectives. The

Q NOTICE! To avoid scratching the lens or introducing debris of any kind to the objective,
aperture located on the bottom of the objective is especially difficult to clean.

To remove the objective from the OMX microscope:
» Simply unscrew the objective in a counter-clockwise direction.
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Figure 3.7 Removing the Objective

To replace the objective:

» Line up the threads and carefully screw the objective clockwise until tight. Do not
overtighten.

Figure 3.8 Replacing the Objective
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Figure 3.9 Objective in Position on the DeltaVision OMX System

Changing the Polychroic Drawers

The Polychroic Changer command, located in the Settings dialog box, is used to change
the drawers.

To change the polychroic/drawer:
1. Click File | Settings to open the Settings dialog box.

Figure 3.10 Settings Command
Settings...
Snapshot...
Continuous Acquire...
Dark Image...
Quit...

2. Click Polychroic Changer and select either “BGR” or “CYR.” After you make your
selection, the system automatically changes the drawer. When the change is
complete, the Drawer Status and Polychroic Changer Status messages will change
to “Success.”
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Figure 3.11 Changing the Polychroic Drawer

POLARIZER

AFSGE/mChaTy, TS |

Drawer Status: Success

——

[l setings e B
DeltaVision OMX® BGR Drawer - 3 Cameras
:l_(‘.ah'«ik_l
[ T—
o
N - — T T ¥.5...._..=.._..
Excitation Options | |
SITERF/PR: |
405, bBH, 568, 642 I
coNv: I
DAPI, AFABRIGFR, |

: Success

-
-——
e e
——
——

—
sl 25 Geere s v Foss | Drawer Status
-
-
i
Charsl West L !
Bas 958 0 0 ]
Bus. 206MHe 0 0 )
Gain - - =
rT—— |
= d|
Expenmaent Order 7 than Ch -
4
Flaeld Saog Polychreic Changer
I BGR 5
@ w.0pen fototis:  Success
el
~
Close
~. Chse
\'-
'\.““
Y

Polychroic Changer
'BGR

Status: Success

3. Click Close to return to the main program window.
The system is ready to acquire an image.
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4. Acquiring Images

Describes how to run an experiment in order to acquire image data using the
DeltaVision OMX Workstation (omxMaster)

Explains how to set up and run point visiting experiments

Describes how to use Spiral Mosaic and gives tips on finding the area of interest

Running an Experiment

In order to acquire image data using the DeltaVision OMX, you must run an experiment.
The following procedures describe the basic steps necessary for running experiments.
Your process may be slightly different, depending on variables such as the type of images
you wish to acquire and the hardware configuration of your system. In general, however,
to acquire images you will complete these five procedures:

Activate the lasers/cameras and mount the sample
Define the imaging parameters

Determine the acquisition parameters

Define the experiment

Run the experiment

Important The appearance of the user interface changes significantly depending on the

configuration of your system and the settings defined in the DeltaVision OMX software.
What you see on your screen may not match exactly what you see in this document.
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To activate the lasers/cameras and mount the sample:
1. Ensure the system has been turned on according to the startup procedure described

in “System Startup” on page 3.3.

If you are running a TIRF or Sl experiment, turn on the lasers you will be using to collect
images. The switches are located on the Laser Control Module(s) located in the Laser/
Electronics Enclosure cabinet. Ensure that the safety shutter key switch is turned on.
Verify that the correct objective is installed (Sl or TIRF) and then click File | Settings to
display the Settings dialog and ensure that the appropriate objective is selected in the
Objective field.

On the main screen of the DeltaVision OMX software (on omxMaster), activate the
desired cameras by clicking the appropriate Channel button(s). As you select a
channel, note that a corresponding image window with the camera location and
channel label appears on the right side of the main program window.

Figure 4.1 Select Channel(s)
Light Parameters
Image Mode Se Size 1024 x 1024 =
Light Path |SI - Binning |1 x 1 -

E!([:IDSLIFE 1 bl | - v -
Excitation 405 » 405 »| (405 ¥ 405 -
%T |100.0% ¥ | 100.0% » ! [100.0% ¥ 100.0% -
w||2 w | |3 w | |4 v

Imaging Order |1

5. Select the correct camera Mode for each active channel. Each mode setting consists

of two values: channel mode and readout speed.

& Note Mode settings will vary depending on the installed camera type.

For systems with PCO cameras —
Channel Mode: Fast or Medium
Readout Speed: 286MHz or 95MHz

For systems with Evolve™ cameras —
Channel Mode: EMCCD (electron multiplication) or Conv (conventional)
Readout Speed: 20MHz, 10MHz, 5MHz, or 1IMHz

Figure 4.2 Mode

PCO Cameras Evolve Cameras
Readout Speed Readout Speed

Mode Fast 286MHz w OF |EMCCD 10MHz v

Channel Mode Channel Mode
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6. If using an EMCCD mode, set the EMCCD Gain.

A Note A good gain value would be about “170” for the Evolve cameras. Gain values
are not specified for the PCO cameras.

7. Using the stage controls and Z touchdowns (or DV Points if the coordinate mapping
has been completed), move the stage into the imaging position.

8. Mount the sample onto the DeltaVision OMX stage. See “Loading a Sample onto the
Slide Holder” on page 3.6 of this guide.

iy Note If using DV Points, the sample must be oriented in the same direction as it was
on the personalDV.

To define the imaging parameters:
1. Select the Image Mode:

e Simultaneous for high speed conventional or TIRF imaging when crosstalk is not
an issue.

iy Note With Blaze™ illumination, structured illumination (SI) experiments can not
be run using Simultaneous mode. The software will automatically use Sequential
mode, regardless of what you select in the Image Mode field.

e Sequential when crosstalk is an issue, when you want to run an Sl experiment, or
when you are using filter wheels to add channels to the experiment. (Sequential
mode must be used for Sl experiments when using Blaze illumination.)

e Mixed-FRET for sensitized emission FRET experiments or when combining
simultaneous and sequential imaging.

2. Select the Light Path:
e Conventional for widefield imaging.
e S/ for structured illumination imaging.
e TIRF for TIRF, PK, or localization experiments.

& Note The available excitation channels will change based on the Light Path setting.
For “SI”, the lasers and DIC will be available. For “Conventional”, the SSI channels and
DIC will be available. For “TIRF”, all channels will be available.

3. Select the Image Size. This setting defines the portion of the CCD chip surface from
which to collect data. (512x512 is the maximum image size for the EMCCD cameras;
1024%1024 is the maximum image size for the PCO cameras.)

4. Set the Binning size. Select 1x1 for all Sl imaging. Select higher values for lower signal
samples and faster imaging of the full field of view.

To determine the acquisition parameters:

1. Focus on the sample using the Nano Positioning stage controls and, if applicable, Z
touchdown.
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2. Adjust the field of view using the stage controls. For additional information about
finding your field of view, refer to “Defining the Field of View and Finding Focus” on
page 4.12 later in this chapter.

3. Adjust Exposure time and %T settings.

(Optional. This step is recommended if your system is configured with Evolve cameras
but is not necessary if your system is configured with PCO cameras.) Determine
whether the camera bias (background) settings must be modified and change them if
necessary.

a. Click File | Dark Image to open the Dark Image tool.

Figure 4.3 Dark Image Dialog Box

. OMX Dark Image =E P

Dark Image

Take an image per all current active settings with shutters closed.

[] save acquired image to file

File =

l Acquire | l Close l

b. Click Acquire.

c. View the Min, Max, and Mean data values located at the bottom of the image
window. (You will need to deactivate (uncheck) the Histogram check box in order
to collapse the Histogram view and display the Mean values.) The Mean value
should be between 50 and 100 counts.

| Min: €0 Max: ss

d. If the Mean value of the dark image is between 50 and 100 counts, as shown
above, skip to Step 4.h and continue the procedure from that step.

e. If the Mean value of the dark image is not between 50 and 100 counts, the
background value needs to be changed. Click File | Settings to display the Settings
dialog box.

f. Adjust the Bias (background) field values for the appropriate camera and mode
and then click Apply Settings. For example, if the Mean value in the dark image
displays a value of 800, enter a value of 750 into the appropriate Bias field on the
Settings page.
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Figure 4.4 Settings Dialog Box and Bias Fields

[ . -
T
DeftoViskion OMX" BGE Drower - 3 Comeros
-

Channel West
Bias: Emccd 108 0
Bias: Emccd 5M 0
Bias: Comv 5MHz 0
Bias: Comv 1MHz 0

Gain

& Note The camera/drawer image displayed in the Settings dialog box will vary
depending on the camera configuration of your system and the filter drawer
currently defined in the software. The image you see may or may not match the
image shown in the previous figure.

Acquire another dark image to test the new settings.

Repeat Steps 4.b through 4.g until acceptable background levels have been
determined.

Close the Dark Image tool and click Close to return to the main program window.

5. Specify the desired thickness of the scan.

a.

Use the Z-Slider or the Z up and down arrows to move the stage to the top of the
image stack.

Click the Mark Top button to mark this position.

Use the Z-Slider or the Z up and down arrows to move the stage to the bottom of
the image stack.

Click the Mark Bottom button to mark this position.
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e.

The sample thickness (stack height) you marked will be displayed directly below
the Z safety limit and Z touchdown fields.

Figure 4.5 Marked thickness

f

ds |10 (a] (4]
d (10 | @@@ 2t (v]
Z safeby limit Z touchdown

0.0 v

Marked thickness = 0.00um

/A

Note Stack height (marked thickness) is limited to 30 pm, the range of the slide
carrier’s Z piezo.

To define the experiment:

1. Ensure the Experiment tab options are displayed in the main program window and
then select the experiment type to run from the drop-down Type list, usually either
“Conv” (Conventional) or “SI” (Structured lllumination).

2. Ensure Light Path (in the Light Parameters section at the top of the main program
window) is set to either “Conventional” or “SI” so that it matches the Type setting
specified above.

3. Use the visit buttons to move the stage/sample so that it matches the Focus point
when scan starts field.

4. Set Optical section spacing to the desired thickness value.

A

Note If you are running an “SI” experiment, set the Optical section spacing to 0.125.

5. Set Sample thickness by choosing one of the following:

Type in the Number of optical sections
or

type in the Sample thickness

or

click the Get thickness button (if the top and bottom of the sample were
previously marked).

6. If atime-lapse experiment is desired, activate the time-lapse check box and then set
the parameters as needed.

Type the length of time between each time point into the Time-lapse Hours/
Minutes/Seconds/Msecs fields.

Type the desired number of time points into the Time points field. (Note that
changing this value automatically updates the Total Time field, and vice versa.)
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OR
Type the total time for the experiment into the Total time field. (As noted above,
changing this value automatically updates the Time points field.)

e If you wish to collect a subset of your time-lapse data and save it to a separate
file, activate the Subset Time-lapse check box. Next, in the Every _ time points
field, enter how often you want to collect the data and activate the Image check
box for each channel you want the subset of data. (Example: You define a two-
channel time-lapse experiment that will collect a total of 10 time points. You
activate the Subset Time-lapse check box and specify Every 2 time points for
time-lapse images collected using channel A. For channel A, the software will
collect time-lapse data for time points 1 (time point 1 is always collected during a
time-lapse experiment), 3, 5, 7, and 9. The time-lapse data for channel A will be
saved separately from the rest of the time-lapse data in a data file named
filename subset.dv)

7. If you would like the system to automatically compensate for system drift during the
experiment, activate the HW UltimateFocus check box and then set the parameters
as needed.

¢ |nthe Move threshold (nm) field, enter the desired maximum measured focus
error (in nm) before a corrective action should be taken.

e Inthe Maximum iterations field, enter the maximum measure/move sequences
for this action to reach the calibrated focus point.

¢ Inthe Perform every _time points field, enter how often to run the UltimateFocus
routine.

8. If point visiting is desired, activate the Visit Points check box and enter the points to
visit for this experiment. (For additional information, refer to the “Point Visiting” section
later in this chapter)

To run the experiment:

1. Enter the appropriate file name and path into the Data File field. If you would prefer to
navigate to the folder in which you want to save the data file, click the Save As button
to open a Windows browser window.

2. If desired, enter a short experiment description or title into the Title field. This
description will be saved to the experiment log file.

3. Click Run to start the experiment.

As the experiment runs, the experiment progress will be shown. Once the experiment is
complete, the stage controls will be reactivated and, if you wish, you can set up and run
another experiment.

To save the experiment settings:

1. Click the Save Exp button to open a Windows browser window.

2. Navigate to the folder in which you want to save the experiment settings.
3. Enter a name for the experiment and click Save.

To open previously saved experiment settings:
1. Click the Open Exp button to open a Windows browser window.

04-720163-000 A 04/2013



4.8

DeltaVision OMX Getting Started Guide

2. Navigate to the folder in which you previously saved the experiment settings.

3. Select the name of the experiment and click Open.

Point Visiting
The point visiting feature of the DeltaVision OMX system allows you to select, record, and

revisit points on a slide that are located in different fields of view. Instead of recording one
cell or field in a single experiment, point visiting allows multiple sites to be imaged in a

single experiment, thereby increasing data collection efficiency.

In practice, the number of points is limited only by the minimum acceptable time interval
between each time point at a single site. This makes time-lapse imaging more efficient
and allows you to collect enough data to generate statistically significant results. In
addition, variability between cells within an experiment can be examined, eliminating
uncertainty as to the behavior of cells in a single experiment.

To open the OMX Point List dialog box:

e C(lickthe E button in the Nano Positioning section of the main program
window. The system will display the Visit Point List dialog box, as shown in the

following figure.

Figure 4.6 Visit Point List Dialog Box

Bl oMx Point List | = | E
Visit Point List Number X Y &
1z | 12,500 12,500 22,900

[CIearAII] [ Mark ]
| Delete | [ wisit |

[ ] Auto cal
l Open... ] lSaveAs...]

Close

Each command in the Visit Point List dialog box is described briefly below and in more
detail in the rest of this section.

Clear All. Removes all of the points from the point list.

Mark. Adds the current location to the point list.

Delete. Removes the point currently selected in the point list from the list.

Visit. Moves the stage to the currently selected point.
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Replace. Replaces the point currently selected in the point list with the current
location.

e Cal uF. Runs an UltimateFocus calibration on the selected point.

e Auto Cal. If checked, runs an UltimateFocus calibration on each new point
that is marked.

¢ Open. Displays a Windows File Open dialog box so that you can select and
open a previously saved point list.

e Save As... Displays a Windows File Save dialog box so that you can save the
currently defined point list (as a text file).

¢ Close. Closes the OMX Point List dialog box.
To run an experiment that visits points, you must:
e Mark the points to visit.

e Edit the point list if necessary.

e Enable the Visit Points check box on the Experiment tab, specify which points
to visit, and run the experiment.

N Note If you need to remove the slide from the stage in between the time you create
a points list and the time you visit those same points, the marked point list may no
longer apply. You can minimize this possibility by consistently positioning slides in
the slide holder in the same position.

Marking Points

There are two methods of marking points. You can use the Mark Points button in the main
program window or you can use the Mark button in the Visit Point List dialog box. Both
methods add the current position to the point list.

To mark a point using the Mark Points button:
e Adjust the current field of view to center and focus on the object of interest

and click the Mark Points button in the Nano Positioning section of the
main program window. The point currently current stage position (in X, Y, and
Z) will be added to the point list.

To mark a point using the Mark button in the Visit Point List dialog box:

1. Click the Marked Points List E button in the Nano Positioning section of the main
program window. The Visit Point List dialog box will be displayed.

Center and focus on the object of interest in the field of view.

Click the Mark button in the Visit Point List dialog box. The coordinates of the current
location will be added to the point list.

Editing the Point List

There are several methods of editing a point list. Points can be deleted, point locations can
be updated, and the entire point list can be cleared.
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To delete a point from the point list:

e Open the Visit Point List dialog box, select the point to remove from the point
list, and click Delete.

To update a point in the point list:

1. Open the Visit Point List dialog box, select the point to update, and click Visit. The
stage will move to the selected point.

Use the stage tools to move the stage so that the field of view is corrected.
In the Visit Points List dialog box, click Replace.

The software will replace the coordinates of the previously selected point in the list
with your current location.

To clear all points from the point list:

e Open the Visit Point List dialog box and click Clear All. All points in the current
point list will be cleared.

Opening and Saving a Point List

To save a point list:

1. Open the Visit Point List dialog box and click Save As. Windows will open a Save Point
List to File dialog box.

Figure 4.7 Save Point List to File Dialog Box

I save Point List To File X
Save in: j| config ,j T m-
= I logs lastNanoPosition.txt zanchors.txt
R;:::;‘:c AutoFocus.txt phaselCGalvo.txt rtouchdownlist.txt
Items emeccdGains.txt phaselDGalvo.txt
exposures.txt phase2AGalvo.tut
! FindFocus.txt phase2BGalvo.txt
Desktop galvoData.txt phaseBotBOG.txt
E galvoTable.txt PhaseMask.txt
h’;‘; JoystickFunctionMap.txt  phaseTopBOG.txt
Documents JoystickGain.tet pkmode.txt
JoystickMap.txt pointlist.bat
.
L:k.« lastExp.txt rotationGalvo.tct
Computer lastfilename.txt & settingsxml
W,
W Fewne: TS
Network  Files of type: [ Al Files v

2. Inthe File Name field, enter a name for the point list that you would like to save.

Note Asyou can see from the previous figure, the default name for the system'’s point list file
is pointlist.txt. To keep the system from writing over your point list, you will want to save your
point list using a different name.
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3. Click the Save button.

To open a previously saved point list:

1. Open the Visit Point List dialog box and click Open. Windows will display an Open Point
List dialog box.

Figure 4.8 Open Point List Dialog Box

Bl Oven Point List File X
Look in: :| config -: T 5 -
z I logs lastNanoPosition.txt zanchors.txt
Re‘:é;:t AutoFocus.txt phaselCGalvo.txt ztouchdownlist.txt
Items emccdGains.tut phaselDGalvo.txt
exposures.txt phase2AGalvo.txt
! FindFocus.txt phase2BGalvo.txt
<] galvoData.txt phaseBotBOG.txt
E galvoTable.txt PhaseMask.txt
f\.:h: joystickFunctionMap.txt ~ phaseTopBOG.txt
Documents JjoystickGain.txt pkmode.txt
JoystickMap.txt & pointlist.ixt
.
Lav.--’! lastExp.txt rotationGalvo.txt
Computer lastfilename.txt & settings.xml
,
‘*L" File name: pointlist.bet
Network  Files of type: [l Files -

2. From the list of displayed file names, click the name of the point list that you want to
open and then click Open. The software will load the selected point list.

Running a Point List Experiment

To run a point list experiment:

1. Open the Visit Point List dialog box and ensure the appropriate points are displayed in
your point list. Edit the list as necessary or open a previously saved list if desired.

2. On the Experiment tab of the main program window, define your experiment settings
as described in “Running an Experiment,” earlier in this chapter.

3. Click the Visit Points check box to enable the point visiting feature and enter the
points to visit during the experiment, as shown in the following figure.

Figure 4.9 Visit Points Check Box and Data-Entry Field
Visit Points

1-3,5

4. Click Run.
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Defining the Field of View and Finding Focus

The DeltaVision OMX includes several tools that can help you define a desired field of view
on your sample slide and find focus. This topic describes these tools and also provides
some useful tips for viewing samples.

Spiral Mosaic

Spiral Mosaic is used to quickly identify points of interest on the slide. The spiral pattern
starts at the current location and "spirals" outward. As each mosaic tile or FOV (field-of-
view) is defined, it is simultaneously displayed in the spiral mosaic window and the
corresponding image/camera window(s) on the right side of the OMX main program
window.

e XY max size FOVs. Specifies the number of mosaic tiles (horizontally and
vertically) to acquire. For example, if you enter 9 into this field, the system will
acquire 81 images in a spiral pattern centered around the initial FOV. If you
enter an even number into this field, the program will automatically use the
next higher odd number.

e Start/Pause. Toggle button that starts/pauses the spiral mosaic acquisition.

e Clear. Removes all spiral mosaic commands from the command queue.

Note If you stop a spiral mosaic before it is complete and then move the stage, you must
click Clear to start a new mosaic at the new location; otherwise, when you click Start again,
the original mosaic will be continued.

e Scaling. Displays a popup window that allows you to adjust the relative
scaling of each channel in the mosaic.

e HW UltimateFocus. When checked, the UltimateFocus module adjusts the Z
position as the scan progresses to keep the focal plane the same, correcting
for tilt of the coverslip.

e Point Visiting/Go To Point. Allows you to select a point in one of the mosaic
tiles to center in the field of view.

e Save As. Displays a File Save browser window so that you can specify a
specific name for a saved mosaic image. Mosaic images are saved
automatically to a default file as they are acquired. This file is overwritten
each time a new mosaic is started. The Save As button allows you to save a
mosaic file after it has been acquired as a .dv file, which can be opened in
softWoRx.

e Load. Displays a File Open browser window so that you can load a previously
saved mosaic image.

e Zoom. Magnifies/demagnifies the image shown in the spiral mosaic window.
Zoom can be performed on the image on-the-fly as the mosaic pattern is
being created or after the pattern is complete

¢ Wavelength Indicators. Allows you to select which of the available
wavelengths will be displayed in the mosaic window. Clicking on one of the
spiral tiles (without clicking the Go To Point button first) will display that tile at
full resolution in the camera image display area on the right side of the OMX
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window. This feature is only available after the spiral mosaic acquisition is
complete.

e Progress. Displays the progress of the active command sequence.
e HW. Displays the status of the hardware.

e Received image. Displays how many of the total pattern tiles have been
created and presented in the image/camera window(s). For example, if you
enter 5 into the XY max size FOVs field, and three cameras are active, a total of
75 images will be acquired, 5 (in X) by 5 (in Y) by 3 (cameras).

e Stop. Stops the spiral mosaic (or any other) command sequence.
The following figure shows the Spiral Mosaic tab during the tile collection process.

Figure 4.10 Spiral Mosaic Tab During FOV Tile Collection Process

Experiment| Spiral Mosaic | DV Points

XY max size FOVs 9 Start | Clear | Scaling... | [~ HW Ultimate Focus
Paint Visiting: Ga Ta Paoint... | | Load |
zoom <l " FIE FE FE

% 15 (12011) ¥ & (17066)

Skakus
Progress:  [BREED |
Stop
HW: Running Received image: 25 / 81

To use the Spiral Mosaic tool:

1. Click the Spiral Mosaic tab to display the Spiral Mosaic tool.

2. Enter a maximum size value in the XY max size FOVs field.

& Note If you enter an even value into the XY max size FOVs field, the system will
automatically use the next higher odd value.

3. Click Start.

Either wait for the mosaic to finish or, if you see the area you are looking for, click
Pause.
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5. Click Go To Point and then click on the mosaic in your area of interest to move the

stage to that position.

6. Proceed with imaging.

Helpful Tips for Finding the Area of Interest

This section contains a variety of tips that you may find useful for finding the area of
interest on your slide.

When initially placing the slide into the slide holder

Always orient the slide in the same direction.

Use one or more of the following to center the coverslip over the objective:

— The Center Stage command on the Instrument menu. This command moves the
stage to the center of its XY travel.

OR

— The XY stage controls in the main program window. Enter large values into the dX
and dY fields (in microns) in the stage control section of the main program window
and then move the stage using the XY stage controls. To move to the left in the sample

(as you look at the stage from the front of the enclosure), click [E] To move to the part

of the sample away from you (again, from the front of the enclosure), click [E]

Physically watch the stage as you move through Z in order to make initial
contact with the immersion oil. If necessary, have another person watch the
stage as you use the stage positioning tools in the main program window.

If the stage clip is present on the slide holder, remove it if you are having
trouble finding an appropriate Z position. This prevents damage to the slide
and/or objective.

When finding the focal plane

Use the UltimateFocus module. If a similar sample was imaged previously and
the focal plane for that sample was stored in the Z Touchdown list (see next
bullet point), you can use the UltimateFocus module with the appropriate Z
touchdown value. Simply click the UF button, select the closest value from the
Z Touchdown list, and click Find. Then use the Spiral Mosaic tool to look in the
surrounding area for the signal.

Use the Z touchdown list in the stage control section of the main program
window. Since the DeltaVision OMX is a fixed objective system and does not
have a manual movement control for the objective, the focal plane of the
sample is set solely by the position of the Z nanomover. This means that the
focal plane for similarly mounted samples will be at about the same Z position.
Once the focal plane is identified for a certain type of sample (e.g., cells grown
on a coverslip and mounted directly to a slide, 35 mm dishes in the dish
adapter, chambered coverslips in the adapter, etc.) the values can be stored in
the Z touchdown list. The next time the same mounting method is used, the
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appropriate value from the list can be used as a good starting point for finding
the focal plane.

e Ifyou can't find any signal in your sample, maximize the intensity of the
excitation light by setting the laser’s %T to 100%.

e Ensure that the Z safety limit field (stage positioning tools) is set to a value
that is low enough to allow you to find focus. If your current focal plane is
equal to the Z safety limit (a red bar appears in the Z section of the stage
controls and the white current position bar is positioned directly on top of it)
and you need to lower the stage farther, change the Z safety limit value. Be
careful to ensure that you do not move the stage low enough to crash the
sample into the objective. Once the focal plane is found, the Z safety limit
should be set about 50 microns below the focal plane. This value provides
enough movement room to retain focus, but protects the objective from the
stage moving down too far through user error.

e Remember that blurry areas appear smaller as they come into focus. When
viewing a big haze signal, move in the Z direction that makes the intensities
greater and the objects look smaller. (Intensity information is displayed in the
image information area located below each image window.) Then, move in the
appropriate XY direction to center the brightest part and continue to focus.

Once you identify image content on the slide

e Move the stage up using the E] Z stage control button to move focus closer
to the coverslip.

¢ Move the stage down using the E] Z stage control button to focus deeper
into the sample.

e If you are looking for cells with a specific signal level, turn off image
autoscaling. Ensure that histograms are turned on (see check box along
bottom of image windows), then uncheck autoscale for each channel. This
may help you to compare image intensities from one field of view to another.
This tip is also useful when running spiral mosaics. If you turn off autoscaling
prior to running a spiral mosaic, each image will be displayed on the same
scale, which allows you to view the relative intensity of the cells.
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5. Reconstructing OMX Images

¢ Describes the OMX menu options available on the softWoRx Process main menu

¢ Describes how to use the OMX Sl Reconstruction tool and the Task Builder to
reconstruct Sl images

OMX Menu Options in softWoRx

After you acquire image data using the DeltaVision OMX, the softWoRx Imaging
Workstation (the Linux workstation) is used to reconstruct the image data.

@ Important This chapter discusses how to reconstruct your image data. It does not

discuss the many tools available in softWoRx that can be used to analyze and view your
image data after reconstruction. Please view the extensive softWoRx help system for
more information about using these analysis tools.

If you followed the startup procedure described in “Chapter 3: Basic Operations,”
softWoRx should already be running. If it is not, use the following procedure to start the
software.

To start softWoRx and display the OMX menu items:

1. Click the softWoRx icon % located on the Linux desktop. The system will display the
softWoRx main menu bar shown in the following figure.
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Figure 5.1 softWoRx Main Menu Bar

'-. softWoRx 6.0 (Unreleased) Running On Host: engdv

File Edit “iew Process Filter Model Measure Conversions Utilities Windows Help

E’; [Data Folder... | Image Windows: ;I 21 |
Soratch Space I 7% (415 Gh free) | Data Spacell 7% (415 Gh free)

2. Click Process to display the Process menu. As shown in the following figure, the last
five menu items apply to the OMX.

Figure 5.2 OMX Menu Items in softWoRx Process Menu

. SoftWoRx 6.0 (Unreleaced) Running On Host: cassiedv.

File Edit View Process | Fiter Model Measure Conversions Utiites Windows Help

Scratch Space |~ Calibrate 7% (413 Gb free)

Deconvolve
INearest Neighbor
Equalize Time Points
Align Image

OMX Menu Items

OMK S| Reconstruction
O Alignment Parameters

OMK Image Registration Calibration
OMXK Image Registration

Make OMK OTF

The primary function of each of OMX menu item is described briefly in Table 5.1.

Table 5.1 OMX Menu Items in softWoRx

Menu ltem Description
OMX S| Reconstructs Sl image data acquired using the DeltaVision OMX.
Reconstruction

OMX Alignment

Creates parameters for the “Shift and Rotate” registration method.

Parameters

OMX Image Calibrates OMX channels by creating image maps and mathematical
Registration models to apply to the image data. (Uses the image registration slide.)
Calibration

OMX Image Applies image registration settings to the input file.

Registration

Make OMX OTF

Creates a structured illumination OTF file from a PSF file acquired on
the DeltaVision OMX.
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OMX Sl Reconstruction

There are two procedures available for Sl reconstruction—the first procedure we describe
uses the OMX SI Reconstruction tool and the second uses the softWoRx Task Builder. Both
procedures can be used for image files containing one or more sets of wavelength data.

The OMX S| Reconstruction Tool

This topic describes how to use the OMX SI Reconstruction tool to reconstruct Sl images.
1. InsoftWoRx, click Process | OMX Sl Reconstruction to open the S| Reconstruction
dialog box.

Figure 5.3 Sl Reconstruction Window

Input ||
Qutput "

WaUelengthS [N [T I e U [T A I

| <\>| Details... |

— OMX Sl Reconstruction Options

O Base OTF Flle ||/datal/JACC/155ep_525_01.0tf

Yiener Filter Constant IED.DmD
Background Intensity Offset IEES.DD

' Use program defaults for ko

¥ Use Channel-Specific OTFs Set Up OTFs

¥ Use Camera-Specific Background Set Up Background Cffsets

¥ Use Channel-Specific Wiener Filters Set Up Wiener Filters |

I|l7- Use Camera-Specific kO Angles ‘ Set Up kD Angles

Run Options... | tore Cptions... |W Show image when finished

Done | Dol | Help |

2. Specify an input file. Choose one of the following:

e C(Click the Input button and select a file from the displayed list. If necessary, use the

Directory field and/or navigation icons in the Select File dialog box to navigate to
the directory containing the desired file.

OR

e Drag-and-drop a file from the Konqueror file manager into the Input field.
OR

e Type the path and file name directly into the Input field.

& Note The Output field will populate automatically once you specify an Input file
name.
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Figure 5.4 Input and Output Fields

L¥) i Reconstruction
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Ensure that the OMX Base OTF File field contains the appropriate file name or choose
an OMX base OTF file using one of the following methods:

e C(Click the OMX Base OTF File button and select a file from the displayed list. If
necessary, use the Directory field and/or navigation icons in the Select File dialog
box to navigate to the directory containing the desired file.

OR

e Drag-and-drop a file from the Konqueror file manager into the OMX Base OTF File
field.

OR
e Type the path and file name directly into the OMX Base OTF File field.

Figure 5.5 Select OMX Base OTF File

OMX Sl Reconstruction Options

|| oMx Base OTF File [|/data1/OMx/DemoOTFs/1 1Mar0s_488_12a.of |

Wiener Filter Constant |0.0010

Background Intensity Offset ],'Eﬂ.nl:t

W Use program defaults for kO

As shown in Figure 5.3, the default setting for OTF file selection uses a single OTF file
for processing all channels; however, you can also choose to use channel-specific
OTFs:

a. Click the check box for Use Channel-Specific OTFs to enable the setting and then
click Set Up OTFs to open the OMX Channel OTF Options dialog box.

04-720163-000 A 04/2013



Chapter 5: Analyzing Images 5.5

Figure 5.6 Displaying OMX Channel OTF Options

Use Channel-Specific OTFs Set Up OTFs '

RIS | OMX Channel OTF Options.
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b. Select the correct Image Source Drawer.
c. Click the. ... button to select the OTF file to use for each channel.

Figure 5.7 Specifying Channel-Specific OTF Files

“OMX Channel OTF Options

Image Source Drawer BGR =~

l| Channel Wavelength  OTF File

| 1/OMX/DemoOTFS/08AQI0S_442_01aot |

A |
|
- |
| |

|

HEEBE

d. Click OK.

4. The process for entering a background subtraction value is similar to the process used
to specify an OTF. You either enter one value that will be used with all channels or one
for each individual channel. Choose one of the following:

e To use the default background subtraction value for all channels, leave the
Background Intensity Offset field set to the default value and do not enable the
Use Channel-Specific Background field.

OR
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a. To specify background subtraction values for individual channels, activate the

b.
C.

Use Channel-Specific Background check box and then click Set Up Background
Offsets to open the OMX Channel Background Options dialog box.

& Note Channel-specific background subtraction values override the single value
entered into the Background Intensity Offset field.

Figure 5.8 Displaying Channel-Specific Background Options

: W Use Channel-Specific Background Set Up Background Offsets -i|

I e BRI AR, - OMX Camera Background Options (X
More Optiory Mage Source Draver BGR =2

Run Options...

Wavelength Background

a2 0.0

_Done | ol IFs50 0.00
525 0.00

IFs0 0.00

684 [0.00

15 0.0

I OK | Cancel |

Select the correct Image Source Drawer.

Enter the desired background values for each channel.

Figure 5.9 Specifying Channel-Specific Background Values

OMX Channel Background Options X
| Image Source Drawer BGR o l

Wavelength  Background

(o0}

04-720163-000 A 04/2013



Chapter 5: Analyzing Images 5.7

d. Click OK.

A Note Channel-specific bias subtraction values also can be specified during the
acquisition process using the DeltaVision OMX software. Refer to Step 4 of the
procedure: “To determine the acquisition parameters:” on page 4.3.

5. Many images can be reconstructed using the program default settings for kO;
however, for the cleanest results, you will want to fine-tune these settings for each
channel using the camera-specific kO angles. To do so, enable the Use Channel-
Specific kO Angles check box. Click the Set Up kO Angles button, select the
appropriate Image Source Drawer, and click OK.

6. Slimage reconstructions can be run immediately or they can be added to an image
processing queue. The default setting is to “Run Now.” If you prefer, click Run Options
to display the SI Reconstruction Run Options dialog box and select a different setting.
Click Close.

Figure 5.10 Specifying Run Options

Gor )
| Done. C Run Later i
] [ Run options )| Add To Gueve ]

!H’ Run at Low Priority & Show Output Log [ Verbose Logging ‘

=) "\'

¥ Show image when finished

hore Options...

7. If necessary, click More Options to open the More SI Options dialog box. The More
Options fields are described immediately after the following figure.
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Figure 5.11 Specifying More Options

Bun Options...

‘-. More SI Options...

I+ show image when finished

— S| Reconstruction Options

fhannel o use o drift correction :
Section equalization method  EachZ - |
Recalculate overlapping arrays (# of times) }1
hodulation amplitude factors ;ED.DDDD

Input apodize (# of pixels, -1=cosine) 314

Output apodize method ~ Triangle — I

_I Skip ko angle refinement search

_| Refine ko for each time point

¥ Discard negative intensities

I il eliminege negative brensiiies

_I Do drift correction

In.0o00

et |

For most samples, it is not necessary to modify the More Options fields but, in some
instances, they may assist in minimizing image artifacts.

Table 5.2 More Options Fields

Field

Description

Skip kO angle refinement search

Directs the reconstruction algorithm to assume the
provided angles are correct and not to search for a better
fit. If correct angles have been provided for all channels,
activating this setting can improve reconstruction results
for low signal data.

Refine kO for each time point

Performs a k0 search for each time point. If disabled, the
k0 search is performed only at the first time point for each
channel and that value is used for all the remaining time
points in that channel. Can increase the length of time
required for reconstruction.

Discard negative intensities

At the end of reconstruction, sets all pixels with negative
intensities to zero. This allows the default scaling in
softWoRx to be more appropriate for the data sets.

Shift to eliminate negative
intensities

At the end of reconstruction, increases all pixel values
together so that the lowest intensity pixel is equal to zero.
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Field

Description

Do drift correction

Prior to starting reconstruction, calculates and corrects
for the sample drift between the first and second angles
and the first and third angles. The drift values are
calculated in one channel and the correction is applied to
all channels. This setting should be disabled for all
systems configured with Blaze illumination.

Channel to use for drift
correction

Defines the channel used to calculate the drift. (1 = first
channel in image, 2 = second channel, etc.). The selected
channel should have high signal-to-noise. If no channel
has high signal-to-noise, the drift correction should be
disabled because an incorrectly calculated drift value
adversely affects the reconstruction,

Section equalization method

Defines how varying intensities across the data will be
corrected for (primarily in sample bleaching). Select
“None” when significant camera bias drift is encountered
during imaging.

Recalculate overlapping arrays
(# of times)

Defines the number of times overlapping arrays are
calculated.

Modulation amplitude factors

Defines the first and second order modulation values. If
these values are set to anything other than zero, the
algorithm will not search for the modulation. Setting these
values to “1.00, 1.00” can improve reconstruction results
on samples that have high background fluorescence.

Input apodize (# of pixels,
-1=cosine)

Defines the input apodize method (used in managing
edge data).

Output apodize method

Defines the output apodize method (used in managing
edge datal).

8. Set the More Options fields as needed and then click Close.

9. Click Do It in the main SI Reconstruction dialog box to start the reconstruction
process.

OMX SI Reconstruction Using the Task Builder

This topic describes how to use the Task Builder to reconstruct Sl images.

1. Ensure the system has been turned on according to the startup procedure described
in “System Startup” on page 3.3 and that the softWoRx Imaging Workstation software
is running on the omxSI workstation.

2. In softWoRx, click Process | Task Builder to open the Processing Task Builder dialog
box.
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Figure 5.12 Processing Task Builder

'-.. Processing Task Builder

File Help

Image Files to Process

=

= 5

Add Files.. | Bemove Selected Files | Remowe All Files

— Processing Options
_| Automatically Run the Gueue
_| Move Input Files Before Processing

Ay "

Processing Tasks

o~y o £
Srremg
LR

Task Options
OhAx 31 Beconstruction =i | |

Add

Submit To GQueue

| Subnit To Gueve |

3. Select the image files to process. Choose one of the following:

e C(lick the Add Files... button and select a file from the displayed list. If necessary,
use the Directories and Filter fields in the Select File dialog box to navigate to the
directory containing the file to select.

OR

e Drag-and-drop a file from the Konqueror file manager into the Image Files to
Process field.

4. Enable/disable the desired Processing Options:

¢ Automatically Run the Queue. Enable to automatically start the specified
processing tasks immediately after you click the Submit to Queue button. Disable
this option to process the contents of the queue at a later time using the tools
available in the softWoRx Queue Manager.

e Move Input Files Before Processing. Enable to specify a folder to move the
specified input files to prior to processing. The output files will be saved to the
same directory as the input files. This option is often used to move the input and
output files to a cluster location in order to speed up processing and store data.
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511

5. Select the tasks to run on the specified input file. Click Add to place a new task on the
list, the minus sign to select the task, and Options to specify the parameters for that

task.

Figure 5.13 Specifying Tasks for the Queue (in three steps)

0|

l..

1. Click here to add a
new task to the list.

Processing Tasks -

4o ]
2. Click here to display

a list of tasks, then
select one.

Task

OMX S| Reconstruction —

OMX Image Registratio || |

Submit To Queue

L Submit To Quee |

Options

3. Click here to specify
options for the
selected task.

Deconvolution

Correction

OMX S| Reconstruction
OMX Image Registration

Crop Image

Quick Projection
Volume Rendering

Export As...
Save to DMS

Custom Executable

[N

Note Many processing tasks may be added to the task list. The task “OMX S|

Reconstruction” is described in this document. Refer to the softWoRx Imaging
Workstation User's Manual for descriptions of the other tasks.

6. Click Submit to Queue. Depending on whether or not you enabled the Automatically

Run the Queue option, the job will either start immediately after you click the Submit
to Queue button or when you choose to run it at a later time from the softWoRx

Queue Manager.
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6. Creating OTFs

¢ Describes how to create a fluorescent bead slide

¢ Describes how to create an OTF file, from using a bead slide to acquiring a PSF data file
to converting that PSF file to an OTF file using softWoRx

¢ Describes how to select the correct immersion oils for your samples

OTFs

An OTF (Optical Transfer Function) file is the Fourier transform of a measured point spread
or point spread function (PSF). The horizontal axis of the OTF represents the radial (XY)
frequency, and the vertical axis represents the axial (2) frequency. The brightness of the
OTF image elements represents the frequency response of the microscope system at the
corresponding radial and axial frequencies.

The creation of an OTF requires you to complete the following steps:
e Create a bead slide

e Use the DeltaVision OMX to scan the bead slide and acquire the initial PSF
data file

e Use the Linux (omxSl) workstation to perform the Fourier transform and create
the OTF file

These steps are described in detail in this chapter.
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Creating a Bead Slide

This topic describes how to make a bead slide to scan on the DeltaVision OMX. This bead
slide will then be used to acquire a PSF file which can then be transferred to the Linux
workstation and used to create an OTF file.

Tools
e FEthanol
e Glycerol

e Clean, lint-free cloths or lens tissue

e Pipette

e #1.5 coverslip

e Slide

e 100 nm fluorescent beads (1:1000 dilution)
¢ Nail polish

¢ Heat plate (optional)

WARNING! Glycerol and Ethanol are hazardous substances and may cause physical

& injury, illness, or even death if used, stored, or disposed of improperly. For the proper
handling instructions of these substances, be sure to refer to the MSDS (Material
Safety Data Sheet) safety information kept at your facility.

Procedure
1. Using ethanol and a clean, lint-free cloth, clean a coverslip and then allow it to
completely dry.

2. Pipette five pL of beads (1:1000 dilution) onto the middle of the coverslip.

Figure 6.1 Pipette Beads onto Middle of Coverslip

3. Use the pipette tip to spread the large puddle of beads out from the center of the
puddle, to create smaller puddles all over the coverslip.
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Figure 6.2 Use Pipette Tip to Spread Big Puddle Into Smaller Puddles

4. Run the pipette tip in one direction about 100 times through these smaller puddles.

Figure 6.3 Run Pipette Tip Through Smaller Puddles in One Direction

5. Repeat about 100 times in the other direction.

Figure 6.4 Repeat in Other Direction
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6. Set aside the coverslip to dry for at least twelve hours.

6.3

[

NOTE You can set aside the coverslip for up to about one month and still use it to

complete this procedure.
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Clean a slide using ethanol and a clean, lint-free cloth. Allow it to dry completely.
Place a small drop of glycerol onto the middle of the dried bead coverslip.

Gently lower the slide at an angle over the coverslip until the glycerol makes contact
with the slide. Release the slide.

Figure 6.5 Lower Slide At Angle Over Coverslip

10. Allow the glycerol to spread to the corners of the coverslip.

[ NOTE Optionally, to speed the spread of the glycerol, you can set the slide on a heat
plate at about 50°C (122°F).

11. Flip the slide over and seal the edges of the coverslip with nail polish.

Scanning the Bead Slide

This topic describes how to scan a bead slide using the DeltaVision OMX. At the end of this
procedure, you will have created a PSF file that can be used to make an OTF file.

Tools
e Beadslide

A NOTE The fluorescent beads used to create bead slides degrade over time in the glycerol
mounting solution. Bead slides generally remain acceptable for scanning for about a
week. Once the beads begin to break down in the glycerol, scan data acquired from the
bead slide will be less intense and have a higher background, reducing the integrity/
usefulness of the PSF and OTF files.

Procedure
1. Ensure the DeltaVision OMX is turned on. (Refer to “System Startup” on page 3.3.)

2. Load the bead slide onto the slide holder. (Refer to “Loading a Sample onto the Slide
Holder” on page 3.6.)
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3. Inthe Light Parameters section of the main program window, click the Channel of
interest to open an image window for that channel.

Focus on beads on the coverslip.

5. Using the stage tools, move up and then down a few microns through Z to look for
spherical aberration. If, when you move the stage up, there is more structure (stronger
ringing), you need to select an oil with a lower RI (Refractive Index). The oil should be
from 1.512 - 1.518 at room temperature.

If the images are similar at equal distances above and below the focal plane, as
shown in the following figure, you are using the correct immersion oil.

Figure 6.6 Check for Spherical Aberration

[hiin: 302 Wac 281  Maan 179 8 e F02 Maan 588
Move Stage Up a Few Microns Move Stage Down a Few Microns
(Above Plane of Focus) (Below Plane of Focus)

Repeat Steps 4 and 5 until spherical aberration is minimized.
Locate a bead that is by itself. Center that bead in the image window.

In the Light Parameters section of the main window, select an Image Size of
“256%256".

9. Ensure the selected bead is in focus in the image window and no other beads are
visible in the field of view.

10. Set the Light Path to “SI” and ensure that the correct laser is selected in the Excitation
field.

11. Optimize the %T and Exposure settings to achieve good signal on the bead.

~Noo

0 NOTES
#1 Signal should be at least 2K to 3K counts above background.
#2 For red and green beads, if you are using an EMCCD (Evolve) camera we
recommend setting the Mode to “Conv 5MHz" or “Conv 1MHz" and aiming for a peak
of 10K counts. If you are using a PCO camera, we recommend setting the Mode to
“Med 95MHz".

12. On the Experiment tab, for the experiment Type, select “SI PSF”.
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13. From the PSF Angle drop-down list, select the angle of illumination at which to take

14.

the

PSF (1, 2, or 3).

Ensure that Focus point when scan starts is set to “middle.” If it is, continue to Step
14. If not, complete Steps 13a to 13e below.

a.
b.

C.
d.
e.

Click File | Settings.
Set Focus when scan starts to “middle.”

Figure 6.7 Focus when scan starts

Sl Lens 75mm ¥ | Objective 60X v [ Focus when scan st:{middie.v/|
middle
Channel West East m
Bias: 95MHz 0 0 - -~
Click Close.

Refocus on the bead.
Continue to Step 14.

15. Set Optical section spacing to “125".
16. Set Sample thickness to “8.0".

[N

NOTE The software will automatically fill in the Number of optical sections field
based on the Optical section spacing and Sample thickness values. Notice that the
number displayed in the Number of optical sections field will always be one greater
than the number determined by dividing the sample thickness by the section spacing
values. This allows the entire sample, including the top and bottom sections, to be
acquired during the scan.

17. Update the Data File field if required to update the file name and path as desired.

18. Click Run to start the experiment.

Creating the OTF File

This topic describes how to open the scanned bead data file acquired in the previous
section and save it as an OTF file that can be used for image reconstruction.

Tools

Scanned bead data file

Procedure

1.

Ensure that softWoRx is running on the Linux workstation. (Refer to “System Startup”
on page 3.3.)

Click Process | Make OMX OTF in the softWoRx main menu bar. This will open the OMX
Create OTF dialog box.
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Figure 6.8 OMX Create OTF Dialog Box

- OMX Create OTF =

PSF File |}
OTF File [
Details... |

Wavelengths (1 -- ] -—- ] - OJ-— []--

Background to subtract |50
¥ Enable Leave KZ capability

Leave KZ [5 Eﬂ [5

W Do bead compensation calculation

Bead diameter [10.1200
Line spacing [0.219

ko angles [0.327383 | [Fo.719108 | [F1.768319

W Show OTF image when finished

[

Done ol Help
| |

3. Specify an input PSF file. Choose one of the following:

¢ Click the PSF File button and select a file from the displayed list. If necessary, use
the Directory field and/or navigation icons in the Select File dialog box to navigate
to the directory containing the desired file.

OR

¢ Drag-and-drop a file from the Konqueror file manager into the PSF File field.
OR

e Type the path and file name directly into the PSF File field.

A Note The OTF File field will populate automatically once you specify the PSF File
name.

4. If you did not specify a bias/background value when you acquired the bead data file,
specify an appropriate value in the Background to subtract field.

Ensure that the Enable Leave KZ capability check box is disabled (empty).

Ensure that the Do bead compensation calculation check box is enabled (checked)
and that the Bead diameter field displays the correct value.

N Note Only very rarely will you need to modify the default values for the Line spacing
and kO angles fields.
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7. Ensure that the Show OTF image when finished check box is enabled.

8. Click Do It. The software will create an initial OTF image file and, when processing is
complete, display that file in an image window for viewing.

9. Scale the OTF image shown in the image window for viewing. Typical values for the
Display Min/Max/Exp field are “0.00 0.10 0.30".

Figure 6.9 Scale OTF in Image Window

!~ Scale Image: Window 1

| Wave: < 525
m Display MinMas/Exp: [0.00 0.10 0.3 I

Wave Min/Max: ]U 00 1.00

Section Min/Max/Mean: [0.00 0.04.0.00

Apply To: | Wave =

# Show Histogram & Log

Copy Scale ! Paste Scale ‘

Done ‘ Revert I Restore Default Scale |

10. View the OTF Orders created (Z=1, Z=2, Z=3). These images will help you determine the
Leave KZ (cleaning) values.

Figure 6.10 View OTF Orders

1st Section 2nd Section o 3rd Section
Oth Order 1st Order 2nd Order

11. Return to the OMX Create OTF dialog box and enable the Enable Leave KZ capability
check box, as shown in the following figure.
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Figure 6.11 Leave KZ Fields

W Enable Leave KZ capability
| Leavekz 5

Fields a b c

12. Determine the three Leave KZ values by calculating the number of pixels along the
edges of the feathers, as described in the following steps. Then, enter these values into
the corresponding Leave KZ fields in the OMX Create OTF dialog box shown in the
previous figure.

a. Determine the value for Leave KZ field a by counting the number of pixels from
the left-bottom corner of the feather image to the left-bottom edge of the feather
in the “2nd section, 1st order” image. Enter the value into Field a.

b. Determine the value for Leave KZ field b by counting the number of pixels from
the left-bottom corner of the feather image to the right edge of the feather, also in
the “2nd section, 1st order” image. Enter the value into Field b.

Figure 6.12 Define Fields a and b Using 2nd Section, 1st Order

c. Determine the value for Leave KZ field ¢ by counting the number of pixels from the
right-bottom corner of the feather image to the edge of the brightest portion of
the feather tip, in the “3rd section, 2nd order” image. Usually, this value will be two
to three pixels. Enter the value into Field c.
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Figure 6.13 Define Field c Using 3rd Section, 2nd Order

+»C

13. In the OMX Create OTF dialog box, click Do It to recreate the OTF with the Leave KZ
values you just entered.

14. When the new OTF opens in the image window, check to make sure too much
cleaning did not occur. The brightest portion of the feather tips should still be intact, as
shown in the following figure.

Figure 6.14 Cleaned OTF Orders

2 Window - TMay09_TS 08 -2 W5 Windew - 17 MaySh 325 Stes =i 'V T Widarm - G7May03_525_Dbsotl -Bx

View Options Tools Heip Fie View Options Tools Heip

Eile
]
i

= 3 G Z-'s’;.j joom: 4.00)
1st Section 3rd Section
Ot Order 18t Order 2nd Order

| om: 400}

15. Use the newly generated OTF to reconstruct an image.
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Selecting the Correct Immersion Qil

Accurate PSF measurements depend on the selection of the correct immersion oil. Our
experience has shown that the oils recommended by microscope manufacturers are
rarely ideal for three-dimensional microscopy.

Use of inappropriate immersion oils yields asymmetric PSF measurements as a result of
spherical aberration. Spherical aberration causes image blur, artifacts, and loss of
intensity in the focal plane. Our goal in helping you select an appropriate immersion oil is
to minimize these aberrations.

Using the Lens Information Dialog Box

Many variables, such as coverslip thickness, sample mounting media, and temperature,
can affect the selection of the correct immersion oil. To help you determine the correct oil
for your sample, softWoRx includes a Lens Information dialog box. This dialog box allows
you to enter data regarding the optical conditions specific to your application. Using this
data, the software can then calculate a recommended refractive index for your oil.

a Note An oil kit is included with your DeltaVision OMX system. To purchase a replacement
oil kit, please contact GE Healthcare.

To use the Lens Information dialog box in softWoRx to calculate the recommended
refractive index of your immersion oil:

1. In softWoRkx, click Utilities | Lens Information to display the dialog box shown in the
following figure.

Figure 6.15 Lens Information Dialog Box

AdLens Information -

File Lens Help

Name IEOtympus 40%/1.35, UApo/340, 1X70, 1-UB768

Manufacturer [[Olympus

Manufacturer P/N |?;1-UB7se APLLC PN |j;34-msm g8-016
Magnification |40I3 NA |§1.35

Working Distance (um) |{100.0 Focal Length (um) {[4500.0 Recommended RI
Standard Refractive Index |E'L51 5 Recommended Refractive Index ﬁ‘SZ? 5

— Optical Conditions -

Coverslip Thickness (um) l

Distance From Coverslip to Specimen (um

Temperature (C
Specimen Refractive Inde{[1.350 Water  -1.350
Resolution Calculations

Resolution Ratio (Z/XY): ['20 Depth of Field (um): |032

I:?axjmum XY Pixel Size (um): [0.11 Recommended Z Step Size (um): [0.20 —I
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2. Enter the Lens ID:
60X: 10612
100X: 10007

3. Modify the values in the fields as necessary: Distance From Coverslip to Specimen
(um), Coverslip Thickness (um), and Temperature (C). In the Specimen Refractive
Index field, either type a value directly into the data field or make a selection from the
drop-down list box.

4. As you modify the field values described in Step 3, the Recommended Refractive
Index field value (circled in the previous figure) automatically updates. Once all four
values accurately reflect the characteristics of your sample, the Recommended
Refractive Index field will display the recommended immersion oil for your sample.

Verifying Use of the Correct Immersion Qil

This topic describes how to use the Orthogonal Viewer to determine whether or not you
have selected the appropriate immersion oil. This method is demonstrated using a bead
slide like the one you created at the beginning of this chapter but the process can also be
accomplished using biological samples.

The following figure demonstrates how image flare can be affected by the use of different
immersion oils. As you can see, the center image displays a symmetrical flare and has the
maximum signal at the focal plane.

Figure 6.16 Same Bead Slide / Different Immersion Oils

- X

N

Immersion Qil Index Too Low Correct Immersion Oil Immersion Qil Index Too High
1.508 RI 1.514 RI 1.520 RI
Max Focus Signal: 2031 Max Focus Signal: 3071 Max Focus Signal: 1756

To verify use of the correct immersion oil by displaying an orthogonal view:

1. Using the immersion oil defined in the Lens Information dialog box, find and then
focus on a field of view containing several beads using the DeltaVision OMX.

2. Once you have found and focused on the beads, enter a value of “1” into the dZ step
field and then click the up arrow three times to move three microns above the plane of
focus.
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Figure 6.17 Use the dZ Step Tool to Move Above the Focus Plane

3. View the bead slide image. It should look similar to the bead image shown on the left

side of Figure 6.18.

4. Click the down arrow six times to move an equivalent three microns below the plane
of focus. The image displayed at this point should be similar to the one shown on the

right side of Figure 6.18.

If the images collected at equidistant points above and below the plane of focus are
similar, as shown in the following figure, you are using an appropriate immersion oil.

Figure 6.18 Bead Slide Images Collected 3 Microns Above and Below the Focus Plane (Using an

Appropriate Immersion Qil)

1 et ITC

3 Microns Above

3 Microns Below

5. If you are still uncertain about whether or not you are using the correct immersion oil,
run a simple Conventional experiment over the same six microns of vertical distance

that you evaluated in Steps 2 through 4.

a. Open the Conv tab (located on the Experiment tab) and focus the image.

b. Enable the Sectioning check box and ensure that the fields are specified as

follows:

— Focus point when scan starts: “middle”

— Optical section spacing: “.2"
— Number of optical sections: “31”
— Sample thickness: “6”
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C.

Figure 6.19 Run a Conventional Experiment

Experiment | Spiral Mosaic| DV Points | Map 20%|
Experiment Type

Type [Comv. J=

v Sectioning
Focus point when scan sta.., middle

Optical section spacing .2
Humber of optical sections| 31
Sample thickness &

[TV7 Sectioning
Focus point when scan sta... middle
Optical section spacing .2

Time points|0 | Ti
Number of optical sections 31

Sample thickness 6

V] HW Ultimate Focus
Move threshold (nm} 10 | Maximum IS

Visit Foints

Enable OAIS...

Get thickness |

1-3

Dota File | C:/Users/212068639/Desktap/exp_12.dv [ save As...
Run |
Title

Specify a name for the experiment and click Run to start the experiment.

d. Once the experiment is complete, load the newly created experiment (.dv) file into
softWoRx (on the Linux workstation). Click File | Open to select the image file you

just created and click OK.

After the image opens in the viewing window, on the image window toolbar, click
Tools | Orthogonal Viewer. The image will open in the Orthogonal Viewer window.

Figure 6.20 Image in Orthogonal Viewer (Appropriate Immersion Oil)

|

a5

W= 28 ¥=215 =16 Zopm=1.00
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The previous image was created using the same bead slide and oil used to
create the images in Figure 6.19. If you look at the flare for the selected beads
along the XZ (horizontal) and YZ (vertical) axes, you can see that the flare is
reasonably symmetrical. As demonstrated in Figure 6.17, this symmetrical

flare indicates that an appropriate immersion oil is being used for the
experiment.

Compare this to the following images, where an inappropriate oil was used to
view the slide and run the same experiment.

Figure 6.21 Bead Slide Images Collected 3 Microns Above and Below the Focus Plane
(Using an Inappropriate Immersion QOil)

3 Microns Above 3 Microns Below
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Figure 6.22 Image in Orthogonal Viewer (Inappropriate Immersion Oil)
(=38 4

W e el Y

525 .

57 =208 Z= 16 Zoom=1.00

Notice how the flare seen in XZ and YZ in the previous image is very asymmetrical,
with most of the image intensity shown above the center line. In this case, the value of
the immersion oil is too high. An oil with a lower value needs to be selected instead.

Images from biological samples also show the effects of different immersion oils. The
following figure shows images of the cellular protein actin taken using an inappropriately
high immersion oil. There is significant banding in the image taken above the plane of
focus, similar to the rings seen around the beads in the previous figures. Likewise, the
above and below images are quite different and the flare shown in the XZ and YZ views in

the Orthogonal Viewer is asymmetrical.
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Figure 6.23 Actin Images in Inappropriate Immersion Ol

 Onhogonal Viewer

File Options

3 Microns Above

e e ——
(=220 V=280 Z= 16 Zoom=1.00
- -

Orthogonal View in softWoRx

3 Microns Below

The following images are of the same field-of-view, but are taken using the correct
immersion oil. Notice the similarity of the above and below images and the symmetry of
the XZ and YZ flares in the Orthogonal Viewer.
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Figure 6.24 Actin in Correct Immersion Qi

3 Microns Above

H=211Y=257 Z=16 Zoom=1.00

Orthogonal View in softWoRx

3 Microns Below
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7. Maintenance

¢ Describes the routine maintenance required to keep the DeltaVision OMX Imaging
System in optimal working condition

Daily Checks and Routine Maintenance

The following should be checked and/or performed on a daily basis.

Data Back Up

We recommend that you back up the data files and programs on the DeltaVision OMX
system in accordance with the procedures defined by your local data administrator.

Environmental Checks

Check that the room where the DeltaVision OMX is being used meets the environmental
requirements described in the site preparation data sheets provided to you by
GE Healthcare prior to installation.

Cleaning

Most system components may be cleaned on an as-needed basis. Refer to the end of this
topic for information on how to clean the objective lens.

WARNING! Chloroform is a hazardous substance. Use caution when handling this
I\ substance and be sure to follow the recommendations in your facility’s MSDS guide
for chloroform.
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Objectives and Filter Wheels

Top Gun can be used to blow dust or debris from the microscope components, such as the
objectives and ND filter wheels. If a particular component has a stubborn fingerprint or
any other oily particles on it that cannot be removed with air only, wipe it gently with a
clean cotton swab or lens cleaning tissue and chloroform.

Camera Coolers

Every six months or so, use Top Gun to blow dust and debris from the camera coolers.
Direct the air flow through the fans on top of the coolers.

Objective Lens

The objective lens should be cleaned each time you finish running an experiment that
requires immersion oil to be used on the lens (most experiments). If your experiments do
not require the use of immersion oil, clean the lens on an as-needed basis.

Tools
e Cotton swabs (woven)
e Lens tissue

e Chloroform

WARNING! Chloroform is a hazardous substance. Use caution when handling this
! substance and be sure to follow the recommendations in your facility’s MSDS guide for
chloroform.

Procedure

1. Gently set aclean lens cleaning tissue down on top of the objective until all excess
immersion oil has been absorbed.

NOTICE! The objective lens is fragile and can easily be scratched or permanently
Q damaged during cleaning. Never rub or scrub a swab or lens cleaning tissue over
the lens portion of the objective or reuse a swab or lens cleaning tissue.

2. Apply chloroform to a clean cotton swab. Very gently roll the swab over the lens
portion of the objective once.

3. Using the same swab, gently swipe it over the metal portion of the objective that
surrounds, and is flush with, the lens.

Immediately discard the used lens cleaning tissue and cotton swab.
5. Visually inspect the lens. If necessary, repeat Steps 2 through 4.

Refilling the Coolant Reservoir

If you find bubbles in the coolant line, check the coolant level. If the level is low (more than
about 0.25 in, or 6 mm, from the top of the reservoir), you will need to refill the reservoir
using the coolant refill bottle shipped with the system.
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To refill the coolant reservoir:

1
2.

Disconnect (unplug) the Microscope Enclosure from AC power.

Following site procedures, use a self-standing step ladder to access the camera
coolers located on shelves mounted on the rear panel of the Microscope Enclosure.

Using a coin or large slot-headed screwdriver, remove the plug located on top of the
reservoir.

Figure 7.1 Remove Plug Using Slot-Head Screwdriver

WARNING! The liquid coolant is electrically conductive. Use caution when filling the

& coolers. Keep all liquids away from the system hardware and power cables. If
coolant is accidentally spilled during the filling process, thoroughly dry the area and
all components before proceeding.

Using the coolant refill bottle shipped with the DeltaVision OMX system, fill the
reservoir to about 0.25 in (emm) from the top of the reservoir.

alternative liquid coolants and additives may cause permanent damage to the

Q NOTICE! Use only the coolant supplied with the DeltaVision OMX system. Use of
camera coolers. If you need to order additional coolant, contact GE Healthcare.

Replace the metal reservoir plug. To avoid damage to the tank threading, do not
overtighten the plug when screwing it back in.

Wait at least eight hours (or overnight) and then check the reservoir. If it has dropped
from the refill point (0.25 in or 6 mm from the top of the reservoir), refill it to that same
point.
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7. Choose one of the following:

e If there are no more bubbles in the line, reconnect the Microscope Enclosure to AC
power and proceed with normal system use.

OR

e Ifthereservoiris full and there are still bubbles in the line, the line may have a leak.
Contact GE Healthcare for additional instructions.
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Appendix A.
DeltaVision OMX - Declaration of
Hazardous Substances (DoHS)

The following information answers to the Chinese Standard SJ/T11363-2006.

bR ER AT i A IS SJ/T11363-2006
%?@%Fﬂuuqﬂ?ﬁ&ﬁ%%ﬁmﬁﬁﬁm PR A FEED . bRE PR AT SR I, SR A S IR A %
EEFT HEAEMIA 2 RAESMIEE AR, P 2 S 2 % R i pl ™ 375 s N 5 WP ™ A E IR, BA

gigg O ERORAE IR, R4 T o B R BRSSO AT IE WA P b sl 7 G 2 T W b e 110 5 48 A
77 ity PRV A R e 2 R T A I SO R CRAE AR AR, O B CRAGE DI R AT 7T R BN 7 i A 5 (3R GR AT IR A . 23]
W S AEASTE 7 B IR LG B AN A, CLORAE P F B AR A7 i (R0 3 CRAE P A0 R
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This symbol indicates the product contains hazardous materials in excess of the limits established by SJ/T11364-2006 Marking for Control of
Pollution caused by Electronic Information Products. The number in the symbol is the Environment-friendly Use Period (EFUP), which indicates
20 the period during which the toxic or hazardous substances or elements contained in electronic information products will not leak or mutate
under normal operating conditions so that the use of such electronic information products will not result in any severe environmental
pollution, any bodily injury or damage to any assets, the unit of the period is “Year”.

In order to maintain the declared EFUP, the product shall be operated normally according to the instructions and environmental conditions as
defined in the product manual, and periodic maintenance schedules specified in Product Maintenance Procedures shall be followed strictly.
Consumables or certain parts may have their own label with an EFUP value less than the product. Periodic replacement of those consumables
or parts to maintain the declared EFUP shall be done in accordance with the Product Maintenance Procedures.

®6 @@

ERWUA BASEE S EARES]/T11363-2006

THEE MPEHAEEY WIREZSR “ PIREWEHEEY, FWLl TR 2, Teeka 7

This symbol indicates that this electronic information product does not contain any toxic or hazardous substances or elements above the
@ masximum concentration value established by the Chinese standard SJ/T11363-2006, and can be recycled after being discarded, and should

not be casually discarded.

0: F LA R w DI AL Z i PP T P T 75 BRI TE SJ/T11363-2006 o B s PR i BoR BA 1~
Xo FORZH A H YR E DRGSR — TR h i 5 BOE S SJ/T11363-2006 b i R B 2R
« WL P 5B R AN BT uﬁfwﬁﬁ%fﬂu N
TR PR B ERA/IT S J AT EYIK H T 2l Ed
O: Indicates that this toxic or hazardous substonce contalned inall of the homogeneous moter\o\s for this port is below the limit r reqwrement in SJ/T11363 2006.
X: Indicates that this toxic or hazardous substance contained in at least one of the homogeneous materials used for this part is above the limit requirement in SJ/T11363-2006.

-Data listed in the table represents best information available at the time of publication
-Applications of hazardous substances in this medical device are required to achieve its intended clinical uses, and/or to provide better protection to human beings and/or to
environment, due to lack of reasonably (economically or technically) available substitutes.

ARAFRETTER
Hazardous substances’ name

G B K W AN TREROR ZIR Rk
Component Name (Pb) (Hg) (Cd) (Cré+) (PBB) (PBDE)
Printed Circuit Board Assemblies 0 0 0 0 0 O
Power Supplies 0 0 0 0 0 0
Cables 0 0 0 0 0 0
Mechanical Assemblies 0 0 0 0 0 0
Microscope Enclosure 0 0 0 0 0 )
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Appendix B.
Facility Requirements

This appendix describes the electrical and environmental requirements for the DeltaVision
OMX Imaging System.

Parameter Requirement

Electrical power Laser/Electronics Enclosure - Primary AC Connection

— 208V, single phase 20A 50-60Hz branch circuit (US/Canadal), with enclosure
rated 10A

or

— 230V, single phase 16 A 50-60Hz branch circuit (UK, Europe, and Asia), with
enclosure rated 15A.

208V outlet located within 8 ft (2.5m) of Laser/Electronics Enclosure).

NEMA L6-20P Plug (US, Canada, Japan, and other 110-120 V countries).
EN60309 (332P6) 20 A rated plug (EU and other 220-240 V countries).
Microscope Enclosure — Additional AC Connection

— 100-127V, single phase 15 or 20 A 50-60Hz branch circuit (US/Canada), with
enclosure rated 10A, with NEMA Type 5-15P plug

or

— 200-240V, single phase min 10 A 50-60Hz branch circuit (UK, Europe, and Asia),
with enclosure rated 10 A, with standard minimum 10 A plug (appliance coupler
with detachable power cord).

Workstations — Additional AC Connection

— 100-127V, single phase 15 or 20 A 50-60Hz branch circuit (US/Canada), with
workstation rated 10A, with NEMA Type 5-15P plug

or

— 200-240 V, single phase min 10A 50-60Hz branch circuit (UK, Europe, and Asial),
with enclosure rated 10 A, with standard minimum 10 A plug (appliance coupler
with detachable power cord).

Total power consumption estimated at 2 kW.

Transient overvoltages up to the levels of Overvoltage Category |I.

Temperature Operating temperature: Stable from 66-74°F (18-22°C).
Fluctuation Rate: No more than +/- 2°C over four hours with an hourly variation of
no more than 1°C. Fluctuations may introduce alignment drift into system.

Humidity Stable under 50% (non-condensing).
Altitude Up to 6561 ft (2000 m).
Dry, clean air or Regulated at 50 PSI (345 kPa)@4.2CFM for de-ionized clean gun supplied with
nitrogen lines system.
Regulated with pressure up to 80 PSI (550 kPa)@4CFM for table in Microscope
Enclosure.
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Facility connections:
e One CATS5 cable for the network connection

e 3 AC branch circuits (1 for the Laser/Electronics Enclosure, 1 for the
Microscope Enclosure, and 1 for the workstations)

e Microscope table: 1/4 in (6 mm) OD nylon or polyurethane tubing to air/
nitrogen line, maximum 80 PSI at 4.0 CFM (550 kPa at 113 CLM)

e Airgun: 1/4 in (6 mm) OD nylon or polyurethane tubing to air/nitrogen line,
maximum 50 PSI at 4.2 CFM (345 kPa at 118 CLM)

e Live Cell Systems: 1/4 in (6 mm) OD nylon or polyurethane tubing to premixed
CO, at 20 PSI (138 kPa)

Internet access:
e Internet access is required for licensing and remote access.

e An appropriate length CATS cable is required to connect the system to the
local facility’s network.
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For local office contact information, visit:

www.gelifesciences.com/contact

GE Healthcare UK Limited
Amersham Place, Little Chalfont
Buckinghamshire, HP7 9NA

UK

www.gelifesciences.com

imagination at work

GE, imagination at work, and GE monogram are trademarks of
General Electric Company.

DeltaVision, DeltaVision OMX, softWoRx, UltimateFocus, and
Blaze are trademarks of GE Healthcare companies.

Photometrics is a registered trademark and Evolve is a
trademark of Roper Scientific, Inc.

Stradus is a trademark of Vortran Laser Technology, Inc.

All other third party names and trademarks referred to in this
document are the property of their respective owners.

Any use of this software is subject to GE Healthcare Standard
Software End-User License Agreement for Life Sciences
Software Products. A copy of this Standard Software End-User
License is available on request.

© 2013 General Electric Company - All rights reserved. First
published April 2013.

All goods and services are sold subject to the terms and
conditions of sale of the company within GE Healthcare which
supplies them. A copy of these terms and conditions is available
on request. Contact your local GE Healthcare representative for
the most current information.

Notice to purchaser
DeltaVision OMX Imaging Systems are for research use only -
not for use in diagnostic procedures.

GE Healthcare Bio-Science AB
Bjorkgatan 30

751 84 Uppsala

Sweden

GE Healthcare Europe, GmbH
Munzinger Strasse 5

D79111 Freiburg

Germany

GE Healthcare Bio-Sciences Corp.
800 Centennial Avenue, PO. Box 1327
Piscataway, NJ 08855-1327

GE Healthcare Japan Corporation
Sanken Bldg., 3-25-1, Hyakunincho
Shinjuku-ku, Tokyo 169-0073
Japan

04-720163-000 A 04/2013


http://www.gelifesciences.com
http://www.gelifesciences.com/contact
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