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Why choose ImageXpress?

Instrumentation

ImageXpress is fast. Scanning an entire 384-well
plate at full resolution (1280 × 1024 pixels), with
two fluorescence images per well, takes about 20

minutes. ImageXpress achieves this level of
performance because the entire system—from the
custom-designed optical components to the efficient
software user interface—is designed and built for
screening. Axon’s optical, mechanical and
electronics engineers have created a fully-automated
inverted epifluorescence imaging system with the
features you need:

● efficient, uniform illumination for brief
exposure times and maximal throughput

● robust, high-speed laser autofocus
● rapid selection of up to 10 excitation and

emission filters and up to 4 dichroic
beamsplitters

● reliable, high-speed, precision mechanics for
continuous operation

● uncompromised image quality, with
diffraction-limited imaging optics and high-
resolution cooled CCD imaging.

Software
ImageXpress includes a complete software solution
for screening—at no extra cost. All phases of your
workflow are included, from interactive control of
the instrument during assay development, to
automated plate scanning, data storage and analysis.
Powerful visualization tools are included that link
the extracted data in spreadsheets and custom
graphs to the actual objects in images for quality
control.  Our software engineers have built a system
with features every bit as impressive as the
hardware:

● powerful, intuitive graphical user interface
● scalable, high-performance, client-server

database for image storage, retrieval and
archiving

● full scripting capability for maximally flexible
automation

● sophisticated image analysis algorithms for
automated analysis

● refreshingly, the ImageXpress software suite is
included in the base system price.

The ImageXpress system has the power and speed to
run your current assays efficiently.  With its open-
system architecture and full scripting capability,
ImageXpress software provides unmatched flexibility
to speed your assay development team in creating
your next generation of high-information content
fluorescent cellular assays.

Support
Axon Instruments stands behind ImageXpress with
responsive, free, telephone and e-mail technical
support, two days of training at the time of
installation, software updates, on-site preventive
maintenance and field service for the first year.  An
optional extended service agreement is also
available.

Finally, the ImageXpress system is reasonably priced.
Read on for further details about the system, and
contact us to arrange a demonstration.

A Cellular Imaging System Designed for
Automated, High-Resolution Screening
The ImageXpress optical system was designed to
increase throughput for screening without
compromising image quality.  It uses a full-spectrum
high-power xenon arc lamp, custom light guide, and
Abbé illumination optics to deliver efficient, uniform
illumination to the sample, and keep exposure times
to a minimum.  

Reliable components for continuous operation
The system uses high-quality, infinity-corrected
Nikon objective lenses, mounted in a motorized
turret (holds up to 6 objectives).  The motorized
excitation and emission filter wheels (10 positions
each) and motorized dichroic beamsplitter wheel (4
positions) accept standard filter sets for maximum 
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The ImageXpressTM 5000A automated cellular imaging and analysis
system is an integrated hardware and software system designed
specifically for rapid acquisition and analysis of fluorescence
images for high throughput cell-based screening.



flexibility.  The precision motorized stages (X-Y stage
for plate motion and Z stage for focusing) are
designed for rapid movement and trouble-free,
continuous operation.  Encoders on the X-Y and Z
stages ensure accurate, consistent positioning. All
motion control operates asynchronously, ensuring
fast setup for each image acquisition and therefore
increased throughput.

High-resolution imaging of all standard 
plate formats
Images of the cells (Figure 1) are digitized by a
megapixel cooled CCD camera designed and
manufactured by Axon Instruments specifically for
this instrument.  The system is designed for scanning
multiwell microplates (96-, 384-, or 1536-well
formats), but can accommodate any sample that will 
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fit within the footprint of a microplate (e.g., standard
microscope slides or petri dishes, in an appropriate
holder).

High-speed laser autofocus

Because microplates are not optically flat, the
ImageXpress microscope uses a high-speed laser
autofocus mechanism to focus on the bottom of each
well.  The user can additionally specify offsets from
this surface (e.g., for focal shift of the objective with
emission wavelength or for cells grown on top of a
feeder layer). The laser-based autofocus has several
advantages over image-based autofocus:

● laser-based autofocus is much faster

● virtually no significant bleaching of the sample

Figure 1 Pseudocolor composite image of triple-labeled cells acquired with ImageXpress.  Shown are bovine pulmonary artery epithelial cells stained
with DAPI (cell nuclei, blue channel), BODIPY®-FL phallacidin (F-actin, green channel) and MitoTracker® Red CMXRos (mitochondria, red channel).
From a FluoCells® prepared slide, Molecular Probes, Eugene, OR.



● laser autofocus will not fail due to lack of cells
(e.g., due to cytotoxic compounds).

In addition, ImageXpress has image-based autofocus,
which focuses on the cells themselves.  Image-based
autofocus is a useful complement to the (faster) laser-
based system for unusual imaging situations.

Rapid, automated acquisition

Efficient illumination, fast optics, precision X-Y stage,
asynchronous motion control, high-speed laser
autofocus all adds up to rapid, automated
acquisition: acquiring full-resolution, full-frame
images from two fluorescence channels in each well
of a 384-well plate takes about 20 minutes.  

Optional robotic plate handling

The instrument is available in a basic, manually
loaded configuration, or with an optional fully-
integrated Zymark TwisterTM robot for batch
processing up to 80 plates.

Software That Combines Flexibility and
Power with Ease-of-Use
The ImageXpress software suite is as versatile and
flexible as the hardware, and best of all, the
complete ImageXpress software solution is included
with the instrument:

● Intuitive interactive instrument control
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Figure 2  The ImageXpress console module graphical user interface (GUI) features an intuitive design to put power at your fingertips.  



● Totally flexible walk-away automation with
full scripting capability

● Robotic plate loading is fully supported with
optional Zymark TwisterTM robot

● Analyze your data on-the-fly or off-line
● Scalable, integrated client-server database
● Comprehensive biological image analysis

toolbox for automated image analysis
● Sophisticated data visualization and

classification capability.

Modular, client-server architecture
The software consists of three modules:
1. ImageXpress Server: communicates with and

controls the instrument
2. ImageXpress Console: provides a rich graphical

user interface (GUI) for instrument control, data
display and analysis

3. ImageXpress Database: stores the annotated
images after acquisition.

Communication between the ImageXpress modules
is seamless.  The client-server architecture allows the
instrument to be controlled or monitored over a
network.  The modular software architecture also
makes it easy to scale up your data storage
infrastructure.  The database server can run on a
separate computer (not included), acting as a central
database server for one or more ImageXpress
instruments and Console clients.

Intuitive console interface
The ImageXpress console module GUI (Figure 2)
provides intuitive control for all phases of an
experiment, from image acquisition, to database
storage and retrieval, to sophisticated biological
image analysis and visualization of the results.

One-click controls for manual and automated
image acquisition
There is a complete set of controls for operating the
instrument interactively during assay development.
With one click, users can easily change objectives,
select the entire filter set or select each filter 
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Figure 3  ImageXpress features a scalable client-server database to
fully automate data storage.  The ImageXpress console provides two
query tools and three different views (spreadsheet, thumbnail and
plate map) of the image data.

Figure 4  Construct queries visually with the Database Query Tree.
Reconfigure this flexible query tool on-the-fly to select the hierarchy
of image properties for sorting the data. 



individually, change exposure, change camera
resolution, move the plate to a new well, or nudge
the field of view left, right, up or down.  There are
convenient controls for manually adjusting focus,
and two separate autofocus systems.

Open architecture and full scripting capability
mean totally flexible automation

All commands are fully scriptable, allowing
unattended operation.  An Acquisition Script Wizard
and an Analysis Script Wizard are provided to make
producing custom scripts a breeze.  It is even
possible to control the instrument via scripts
embedded in third-party software, if desired. 

Integrated enterprise-level database solution
ImageXpress makes automated acquisition of high-
resolution images easy.  Our integrated database
makes managing the large volume of data easy too.
Millions of images can be managed with ease.

Unlimited user annotations for image data
The ImageXpress database automatically stores
images, annotated with complete acquisition
information (e.g., time and date of acquisition,
exposure time, excitation and emission filters and
dichroics, objective lens, X-, Y- and Z positions, etc.)
The database also allows unlimited user annotations
(e.g., drug compounds, and concentrations, or any
other experimental conditions).  

Powerful, intuitive database query tools
Two query tools—a fully configurable tree view
(Figure 4) and a flexible query (Figure 5) dialog—make
it simple to retrieve images based on the annotated
information.  The tree view lets you choose the best
arrangement of the image annotations for your
specific task. You can rearrange the view on-the-fly
with a few mouse clicks.  The query dialog guides
you through constructing complex queries, and
allows you to save your queries for future use or editing.

Network-enabled database
The image database is fully network-enabled and
scalable (the image database need not reside on the
computer which controls the ImageXpress
instrument).  The database can also archive images
to and retrieve images from mass storage media. 

Automated image analysis with the flexibility of
scripting
The guiding philosophy for analysis with
ImageXpress software is to combine power and
flexibility with ease-of-use.  To that end, our scripting
interface provides a comprehensive set of specialized
cellular image analysis tools in an open architecture
to allow maximum flexibility.  The Analysis Script
Wizard makes it easy for you with a step-by-step
process of selecting image segmentation algorithms
and parameters, fluorescence source and
measurement channels, and which of the many
available measurements you wish to report in the
results spreadsheet.  Analyses are generally
performed off-line on data sets retrieved from the
database, but analyses can also be incorporated into
the acquisition script itself to provide real-time
measurements.
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Figure 5 Build and save complex data-retrieval queries with the
Database Query Dialog.

Figure 6  Database list view shows your query results in a
spreadsheet.  You can easily drag-and-drop images to the
ImageScope window, or export images to TIFF files for presentations.



Sophisticated cellular image analysis toolbox
Automated image analysis tools include:

● Flat-field and background correction
algorithms

● Real-time cell counting algorithm
● Cell nucleus detection and measurement
● Cytoplasmic fluorescence measurements 
● Neurite detection and measurement

➤ linear feature detection
➤ length measurement
➤ neurite tree decomposition (identification

of individual neurite segments, branch
points)

➤ association of neurites with cell bodies
➤ complexity measurement.

Available image feature measurements include:
● object pixel statistics: average intensity,

median, variance, etc.
● area
● perimeter
● best-fit ellipse
● angle of major axis
● bounding box
● center of mass

● convex hull
● texture characterization.

The scripting interface gives you the flexibility to
create any number of derived measurements, for
example:

● form factor
● aspect ratio
● convexity
● equivalent circle diameter.

Open architecture and full scripting capability
mean extensibility

ImageXpress software is an open system: we provide
complete documentation of the scripting interface
(including the image analysis functions) so that you
can create your own specialized scripts, whether for
acquisition, analysis or a combination of both.  In
addition, we have an ongoing collaboration with the
internationally-recognized CSIRO (Commonwealth
Science and Industry Research Organization,
Australia) Mathematical and Information Sciences
image analysis group to continue extending the
image analysis functionality of the program.  Finally,
assistance is available for developing custom scripts
for your assays, on a contract basis.
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Figure 7 ImageXpress features a sophisticated cellular image analysis toolbox including neurite detection and measurement.  On the left is an image of
primary neural cultures stained for tubulin.  On the right is the same image with an overlay of the skeletonized neurites automatically detected by
ImageXpress.



Powerful visualization tools connect analysis
results to images

Numerical image analysis results are presented in
spreadsheet format, with each row representing an
object in an image, and each column representing a
measured feature or property  of that object.  The
ImageXpress console (Figure 8) gives you three
linked views of the data: 

1. a spreadsheet of analysis results

2. graph windows for creating scatterplots and
histograms

3. the actual objects in the images.

The combination of image, spreadsheet and
graphical views is a powerful tool for visualizing,
classifying, sorting, saving and exporting your results.
With the results spreadsheet you can:

● Sort the data on any column
or combination of columns

● Select columns for scatterplot
or histogram graphs

● Select or exclude results
based on threshold criteria
that you establish

● Export your results to any
spreadsheet or database program
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Figure 8  Powerful linked results views connect the analyzed image features with the results spreadsheet and data points in graphs.  The graph shows
results from an apoptosis vs. mitosis assay (see Figure 9 for a description of the staining). Each point in the scatterplot represents a cell.  The measured
annexin response RTOT_FITC) is plotted against the measured mitotic indicator response (RN_Cy5). The ImageXpress automated classification
algorithm has been used to color-code cells by response: apoptotic cells are orange, mitotic cells blue, and unresponsive cells are green. Note that the
color coding is reflected in all three data views.



● Save your results in a binary format that
preserves the links between the data views.

With the graph windows you can:

● View scatterplots of one or more columns of
data as values plotted on the ordinate vs. a
column of data plotted on the abscissa

● View a histogram plot of any column of data

● Select data points with rubber-band boxes or
individually with point-and-click 

● Easily select data points based on visually
determined thresholds.

With the image window you can:

● Visualize selected objects with optional overlays

● Visualize object classes with color-coded
overlays

● View pseudocolor composite images at
multiple fluorescence channels, or
monochrome images of individual
fluorescence channels

● Select objects with rubber-band boxes or
individually with point-and-click. 

Automated classification of objects
Selection of one or more objects can be made in any
view.  The linkage between the views means that
your selection will be reflected in all data views.
Selected objects can be assigned to user-specified
classes, with a unique color assigned to each class.
You select representative objects for each class, and
then the entire data set can be automatically
classified, with each object assigned to the class to
which it is most similar, based on the measured
features.  
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Figure 9  Pseudocolor composite image of triple-labeled cells acquired with ImageXpress. The staining for this control image was DAPI (cell nuclei,
blue channel), annexin (FITC, green channel) and tubulin (rhodamine, red channel). The same image is shown in Figure 8, where cells have been
automatically classified. 
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Features
An optomechanical system designed to increase
throughput for screening

● High-efficiency, custom imaging optics
● High-speed laser autofocus
● Image-based autofocus for unusual imaging

situations
● Powerful xenon light source
● Efficient, uniform illumination to minimize

exposure times
● Fast, precise X-Y stage
● Asynchronous control of all components

increases throughput
● High-resolution (1280 × 1024 pixels) cooled

CCD imaging
● Available binning modes decrease exposure

time and increase throughput
● Uncompromised image quality
● Optional robotic plate handling.

Software that is powerful, flexible and scalable, but
still easy-to-use

● Intuitive graphical user interface
● One-click interactive instrument controls for

assay development
● Modular client-server software architecture

provides maximal flexibility, scalability
● Fully scriptable: any software function can be

scripted for walk-away automation
● Acquisition and Analysis Script Wizards

automate script writing
● Images automatically annotated with complete

acquisition information
● Any number of user-specified annotations can

be added
● Annotated images automatically stored to

database
● Network-enabled database allows images to

be stored on a central server
● Retrieve images with configurable tree query

or database query dialog
● Export images to standard TIFF files for

publication or use in other programs
● Complete biological image analysis toolbox
● Automated classification of objects

● Analysis algorithms developed in collaboration
with CSIRO Image Analysis Group.

Service and Support

● Installation and two-days of on-site training
included

● Additional on-site or web-based training
available (call for details)

● Custom script programming services available
(call for details)

● The same quality, PhD-level technical support
you’ve come to expect from Axon Instruments

● One year warranty and on-site service contract
included

● Optional extended on-site service contract
available.

● Fluorescence assays probe a huge range of
cellular functions, including:

● apoptosis

● cell viability

● cell classification and counting

● neurite outgrowth

● cytoskeletal rearrangements

● subcellular localization

● molecular co-localization

● intracellular trafficking

● receptor translocation

● Cell-based assays can identify toxic
compounds earlier in the discovery cycle.

● High-resolution imaging enables
investigations of heterogeneity of response
among cell types.

With the ImageXpress system, these cellular
functions can be measured and analyzed with
maximum efficiency.  The ImageXpress system
was designed expressly for screening, and
combines optimized custom optics, precision
mechanics, powerful but easy-to-use control
software, sophisticated image assays provided
at no extra charge, and a practically limitless
database for storage and retrieval of images.
The ImageXpress system’s open software
interface and full scripting capability deliver
unmatched flexibility for creating customized
assays.  



Specifications
Base system includes:

● Custom-designed ImageXpress 5000A
automated epifluorescence imaging system,
configured with Nikon 10× 0.5 NA S-fluor
objective and four filter sets

● ImageXpress 1.0 software suite featuring
instrument control, integrated image database,
analysis and data visualization software

● Computer workstation for instrument control
(Windows 2000, dual flat screen monitor
system, with hand-held barcode reader).

Available options:
● Additional Nikon objectives, including:

➤ 4× 0.2 NA Plan Apo
➤ 20× 0.45 NA Plan Fluor ELWD
➤ 40× 0.6 NA Plan Fluor ELWD
➤ If the objective you wish to use is not listed,

please contact us to verify compatibility with
the ImageXpress system.

● Zymark TwisterTM plate-handling robot with bar
code reader.

ImageXpress 5000A fully automated epifluorescence
imaging system specifications

● Physical
➤ Dimensions: 105 cm × 58 cm × 50 cm

(W×D×H)
➤ Weight: 150 kg

● Electrical requirements
➤ Line voltage: 100 VAC to 120 VAC or 

220 VAC to 240 VAC
➤ Total system power: 0.85 kVA (maximum),

single phase
● Illumination system

➤ Abbé or “critical” illumination 
➤ Excitation wavelength range: 340 nm to 675 nm
➤ 300 W xenon arc lamp source with long-life

bulb and drop-in lamp module
replacement—no alignment necessary (spare
lamp included)

➤ Reliable, high-speed, electromechanical
shutter

➤ 10-position excitation filter wheel
➤ 4-position dichroic mirror wheel
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➤ 10-position emission filter wheel
➤ 6-position objective turret (see above for

available objectives)
➤ Filters, dichroics and objectives are all 

user-switchable
● High-speed, laser-based autofocus system

➤ Software-controlled, reflective laser system
➤ Uses pulse-width-modulated 690 nm diode

laser
● Image-based auto-focus system
● Mechanical

➤ Z stage with 14.9 mm travel, 0.25 µm
resolution

➤ X-Y stage with 260 mm x-travel, 
80 mm y-travel, 1 µm resolution, 
5 µm bi-directional repeatability

➤ Asynchronous control of all motion devices
(filter wheels, shutter, stages)

● Imaging
➤ Diffraction-limited imaging optics for

fluorescence emission wavelength range 
400 nm to 700 nm

➤ Axon Instruments 1280 × 1024 cooled CCD
camera, with 12-bit readout

➤ Available binning modes: 2 × 2, 4 × 4, 
8 × 8, or 16 × 16

➤ Resolution, with 10× objective: 1.0 µm/pixel
➤ Field-of-view, with 10× objective: 1.3 × 1.0 mm

● Throughput
➤ Scanning an entire 384-well plate, full-

resolution images, with 2 fluorescence
channels per well, takes about 20 minutes 
(3.5 seconds per well).

The ImageXpress hardware and software system is
a complete solution for automating fluorescent
cellular imaging and analysis for screening.  
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