
The IVIS Imaging System 200 Series is Caliper’s most advanced imaging 
system, combining the ability to image in vitro or in vivo, fluorescence 
or bioluminescence, and 2D or 3D, in a single integrated imaging 
system. All imaging components are contained within a portable 
cabinet occupying a 25x34 inch footprint. 

The system includes a highly sensitive, cooled, 27 mm wide, 
backthinned CCD, a light tight imaging chamber with complete 
computer automation, and the Living Image software package for 
image acquisition and analysis. 

The lens provides high light collection at f/1, an adjustable field of 
view from 4-23 cm, uniform light collection, and superior resolution 
with single cell sensitivity for in vitro or ex vivo use.  A laser scanning 
device provides the 3D surface topography used in diffuse tomographic 
reconstructions of internal sources.
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IVIS 200

IVIS 200 Series Components 
Thermoelectrically cooled CCD camera with 
water chiller, imaging chamber with fully 
integrated design, custom-designed optics, 
single-view 3D reconstruction, acquisition 
computer, high resolution monitor, integrated 
fluorescence capability, integrated anesthesia 
system, and Living Image software.

IVIS Imaging R&D Applications
•	Tracking and monitoring

•	High-quality data on treatment efficacy

•	Drug metabolism and toxicological           
 screening for pharmaceutical and 
 biotechnology companies

Inside the IVIS 200 Imaging Chamber
•	Light-tight imaging chamber 

•	Heavy-duty castors

•	Integrated gas anesthesia

•	Integrated fluorescence

•	LED lamps for photographic images

•	Heated stage to maintain optimum body temperature

•	Electromagnetic door latch

•	Motor controlled stage, filter wheel, lens position, and f-stop

•	Scanning laser for mouse alignment and surface topography

CCD Camera
•	Back-thinned, back-illuminated grade 1 CCD provides high   
 quantum efficiency over the entire visible to near-infrared   
 spectrum  

•	13.5 micron pixels, 2048 x 2048

•	16 bit digitizer delivers broad dynamic range

•	CCD is thermoelectrically (Peltier) cooled to -90 °C   
 ensuring low dark current and low noise

Custom Designed Lens
•	5 inch diameter optics, f/1– f/8 

•	High-resolution - down to 20 microns 

•	Emission filter wheel, 12 or 24 slots
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High-Sensitivity Camera

High quantum efficiency (left) and low dark current (right)
provide excellent sensitivity for imaging at low light levels
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Imaging Results – Living Image Software with IVIS Imaging System 200 Series
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3D Diffuse Luminescence Tomography (DLIT)

With bioluminescence imaging, the light signal detected 
on the surface of the animal will depend on the depth of 
the source below the tissue surface. 3D diffuse tomography 
is a method that takes into account the scattering and 
absorption of light in tissue, and provides an estimate 
of the 3D location and brightness of the light emitting 
source. The IVIS 200 Imaging System is equipped with a 
single-view 3D tomography capability, meaning the 3D 
reconstruction can be performed from images acquired 
from a single-view vantage point. Images are acquired 
at several different wavelengths to improve localization 
of the source position. Six 20 nm wide filters centered at 
560, 580, 600, 620, 640, and 660 nm are included for this 
application.

Surface Topography

The DLIT algorithm requires a measurement of the 
animal surface topography. On the IVIS 200, the surface 
topography is created from an image of a structured light 
pattern projected onto the animal as shown above. This 
pattern is projected by a scanning laser galvanometer.

Diffusion Model

The DLIT utilizes a homogeneous-tissue diffusion model to 
simulate the propagation of photons in mice. The Living 
Image software contains a database of the wavelength 
dependence of tissue scattering and absorption properties 
used in this model. This unique database allows the 
software to accurately predict source depth and brightness 
based on multi-wavelength images.
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Single View 3D Imaging in the IVIS Imaging System 200 Series
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Living Image Software

Living Image software provides the instrument control 
and advanced analysis functionality for the IVIS 200. 
This software provides powerful features such as image 
browsing, automatic Region of Interest (ROI) creation, 
fluorescent background subtraction, and 3D tomographic 
reconstruction. These features enable high throughput 
imaging without sacrificing accurate quantitative data 
measurements.

An example of Diffuse Luminescent  Imaging 
Tomography (DLIT).  A mouse containing light sources 
at known locations is shown in the panel to the left; the 
locations of the sources are shown on the right. The table 
indicates the actual positions and fluxes vs. DLIT solution.

Measurement                  Reconstruction

                   Dorsal View                           Source 1
                                                       Source 2



The standard configuration of IVIS 200 system 
includes a 10-position excitation filter wheel and 
a 12-position emission wheel. The emission filter 
wheel can optionally be upgraded to 24 positions. 
Four fluorescent filter sets are included standard. 
The excitation light source is a broadband tungsten 
halogen lamp with emission over the range of 
400 – 450 nm. The excitation light feeds through 
fiber optics that illuminate the specimen from 
the top in reflection mode. The schematic on the 
right illustrates the position of the key IVIS 200 
fluorescence components.

In fluorescent imaging, the detected surface 
intensity depends on the illumination intensity 
which can vary depending on field-of-view and 
wavelength. To eliminate the effect of illumination 
intensity, fluorescent images on the IVIS 200 are 
normalized by dividing the fluorescent image 
by a reference illumination image. The resulting 
“normalized” fluorescent image is unitless and is 
called a fluorescent efficiency image. The value of 
each pixel in an efficiency image represents the 
fractional ratio of fluorescent emitted photons per 
incident excitation photon. These calibration tools 
are built into the Living Image software package.

Standard Fluorescent Filter Sets
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Fluorescent Imaging in the IVIS Imaging System 200 Series

Emission 
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Passband (nm)
Excitation 

Passband (nm)
Emission 

Passband (nm)

Dyes, Fluorescent 
Proteins, and 

Quantum Dots

1 Green 410 – 440 445 – 490 515 – 575 GFP, EGFP, FITC

2 Red 460 – 490 500 – 550 575 – 650 DsRed, PKH26, Qdot® 605

3 Far-red 580 – 610 615 – 665 695 – 770 Cy5.5, Alexa Fluor®, 
Qdot 705

4 NIR 665 – 695 705 – 780 810 – 885 ICG, Qdot 800
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Autofluorescent Subtraction Using Background Filters
Tissue autofluorescence can limit the ability to image fluorescent probes. IVIS 200 comes standard with “background” 
filters which can be used to subtract autofluorescence as shown below.

Graph of the excitation and emission spectrum of Alexa Fluor 680 and the autofluorescent excitation 
spectrum of mouse tissue. Also included are the spectral passbands for filter set #3.

The autofluorescence corrected image is the result of 
subtracting the scaled background filter image (multiply 
by 1.85) from the primary filter image. The FVB mouse 
was injected in the scruff and lower back with 20 μL of 
Alexa Fluor 680 solution of a concentration of 1x1013 and 
1x1012 molecules of dye, respectively.

Excitation
Filter

Background
Filter

Corrected
Image

Spectral Imaging: Filtering images at different 
wavelengths ranging from 560 nm to 660 nm, 
Living Image Software 2.50 determines the 
depth and location of bioluminescent reporters. 
This technique quantifies depth data of a 
bioluminescent reporter and its absolute light 
intensity, as opposed to relative intensity measured 
at an animal’s surface.
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IMAGING SYSTEM COMPONENTS SPECIFICATIONS

Camera Sensor Back-thinned, back-illuminated Grade 1 CCD

CCD Size 2.7 x 2.7 cm

Imaging Pixels 2048 x 2048

Quantum Efficiency >85% 500 – 700 nm; >30% 400 – 900nm

Pixel Size 13.5 microns

Min. Detectable Radiance 70 photons/s/sr/cm2

Min. Field of View (FOV) 3.9 x 3.9 cm

Max. Field of View (FOV) 23 x 23 cm

Min. Image Pixel Resolution 20 microns

Lens f/1 – f/8; 1.5x, 2.5x, 5x, 8.7x magnifications

Read Noise < 3 electrons for bin=1,2,4; < 5 electrons for bin=8,16

Dark Current (Typical) <100 electrons/s/cm2

Fluor. Excitation Filter Slots 12

Fluor. Emission Filter Slots 12 (24 option)

Excitation Fluorescence Filters 8

Emission Fluorescence Filters 4

Spectral Imaging Filters 6

Fluor. Bkg. Subtraction Filters Yes

Heated Stage Yes

Diffuse Tomography Software Yes

Gas Anesthesia Yes

Workbench Yes

CCD Operating Temp -90 °C

Imaging Chamber Interior Size 43 x 50 x 60 cm (W x D x H)

Imaging System Space Requirement 203 x 163 x 214 cm (W x D x H)

Power Requirements 20 Amps for 120 VAC or 10 Amps for 230 VAC

Stage Temperature 20 – 40 °C

Computer (Min. Specifications) 2.8 GHz, 1 GB RAM, RW CD/DVD, 80 GB HD, 20” flat screen monitor

Optional IVIS 200 Imaging System Accessories

For more information on these accessories and other available accessories 
for the IVIS platform on the Caliper Store at https://store.caliperls.com

Cat No.
118897 XLS-4 
Calibrated Light 

Source

Cat No.
118993 XPM-2

Phantom Mouse For
Bioluminescent Imaging Cat No.

119002 XAS-3
Animal Shield Kit
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