
Because Abrio™ imaging systems do not 
require the use of labels or stains, the biology 
of structures is unaltered, yet the detail 
provided is on par with fluorescence imagery. 
Measure extremely low-level birefringence 
in tissue, as well as materials such as glass, 
plastics, fibers, and silicon wafers.

Track cell and sample behavior over time using movie-capture capability, and rely on 
automatically recorded data points of molecular density and orientation to accurately 
detect and measure subtle changes in molecular organization.

The system has been validated for use in imaging and measuring collagen in unstained 
tissue sections, cartilage in bone, muscle organization in various physiological conditions, 
spindle dynamics in dividing cells and even mapping the intricate details in microscopic 
organisms such as C. elegans, plant root stems, paramecium and embryos.

Our unique and patented solid-state, 
liquid crystal technology is an easy 
add-on to your microscope. Abrio 
software runs on your computer 
to capture, display, and analyze 
your images. Snap an image and 
click a button to report the data. 
Meaningful data on molecular order 
within the sample are organized  
into an intuitive, exportable report.  
It’s really that simple.

Enable New Discoveries  
by Observing and Measuring 
the Molecular Organization  
in Unstained Samples

Abrio Imaging System

P r o d u c t  N o t e

Key Benefits

•	 No	sample	preparation	required

•	 Orientation-independent	polarization

•	 Quantitative	retardance	and	orientation	
data	per	pixel

•	 Compatible	with	most	research-	
grade	microscopes
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Anistropy of nematic liquid crystals

Measure the retardance magnitude and orientation in 
nematic liquid crystals. Using birefringence measurements, 
various methods of order parameter determination can be 
compared. In addition, birefringence measurement results 
can be used to determine perishability anisotropy of nematic 
liquid crystal.

Stress measurements along an optical fiber

Generate quantitative data to better assess the thermo-
mechanical stress that may arise and result in cracking when  
newly manufactured optical fiber is cooled to room temperature.

Combine Abrio with other imaging modes
Learn more about the sample using Abrio’s integrated 
multimodal capabilities. Make Abrio a part of your  
multi-use microscope to gain a better understanding of  
how the sample behaves functionally and structurally. For 
example, rely on the computed retardance of a structure 
to better understand whether a noticeable increase in 
fluorescence is actually due to an increase in ordered 
molecules or if it is an aggregation of unordered protein.

Image living cells in real time

Live cell dynamics are captured in real-time using Abrio’s 
retardance streaming mode. Birefringent structures in the 
cell can be visualized and recorded over time to better 
understand how the cell behaves under various conditions. 
Unlike other contrast methods, Abrio uniquely images and 
measures detail in the cytoskeleton, spindle apparatus, 
membranes and other filamentous structures as they 
respond to various stimuli. 

Clockwise from upper left: Live Abrio image, Fixed Rhodamine-
Phalloidin, Fixed Fluorescein, Live DIC. Images of an Aplysia  
neural growth cone courtesy Karou Katoh, AIST, Ibaraki. 

See and record birefringent structure in the cell in real time. Quantitatively 
measure detail using the included tools and export images as industry-
standard TIFF or JPEG files. 

Optical fiber shown in pseudocolor (color represents the retardance magnitude). 

Orientation pseudocolor birefringence image of a nematic liquid crystal. 
Image courtesy Oleg Lavrentovich, Kent State, Kent, OH.
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Birefringence distribution in silica

Image and measure the birefringence distribution which 
may develop or exist in crystalline material. Isotropic 
material may become anisotropic under mechanically and 
thermally induced stress, and the refractive index inside 
the material becomes locally anisotropic. Knowledge of 
birefringence distribution can be applied in order to improve 
the optical design process.

Orientation and retardance image of silica (intensity represents the retardance 
magnitude while color represents orientation).

Image of stress in glass shown in grayscale retardance magnitude with vector 
overlay indicating slow-axis orientation.

Image of stress in glass shown in pseudocolor retardance magnitude.

Image of stress in glass shown with brightness indicating retardance 
magnitude and color indicating slow-axis orientation.

Molecular order and alignment

Abrio automatically measures molecular order and alignment 
at every pixel, given as retardance and orientation. Software 
tools include vector plots that show the orientation, 
pseudocolor maps for quantitation, region-of-interest tools, 
reporting options, and distance measurements.
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Specifications

Optical

 Wavelength of operation 546 nm

 Spatial resolution Diffraction limited

 Relay optics 0.65x (requires a 1x C-mount)

Electrical

 Power source 5V 3A with universal input voltage adapters

Image Acquisition

 Image output format TIFF

Scientific CCD Camera

 Sensor size 2/3-inch diagonal

 Image size 1392 x 1024 pixels

 Pixel dimensions 6.45 x 6.45 µm

 Digital output 12-bit

 Binning modes 1 x 1, 2 x 2

Computer Requirements

 Platform PC-compatible with Intel Pentium™-class CPU and Microsoft® Windows® XP Pro (English-language  
  version) 32-bit

 Memory 1 GB or more

 Hard disk 80 GB or larger (7200 rpm or faster for best performance)

 Display 19-inch color monitor or larger

 USB ports USB 2.0 interface with at least 2 available ports

Environmental Requirements

 Operating requirements Indoor

 Operating temperature 15 ˚C to 40 ˚C

 Operating humidity 65%, non-condensing

 Operating altitude 2000 meters

 Storage temperature -10 ˚C to 55 ˚C

 Storage humidity 100%, non-condensing

 Pollution degree 2

Microscope Compatibility

 Abrio systems are compatible with many research-grade microscopes, including those made by Leica®, Nikon®, Olympus®, and Zeiss®.  
 Contact us for a list of microscopes or for a configuration sheet for your microscope.

Accessories

 Glass-bottom dishes Available from vendors such as: WPI, Willco Wells®, MaTek®

 Heated stages or chambers Available from Tokai Hit®, Research Instruments, microscope manufacturers

 Strain-free microscope objectives Available from microscope vendors. Avoid using phase-contrast objectives

For more information, please visit our website at www.perkinelmer.com/abrio


