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Calibrated Physical Units

l Living Image® automatically compensates for device settings: Exposure time, ƒ/stop, binning and field of 
View.

l Calibrated units are Photons per Second, representing the flux radiating omni-directionally from a user-
defined region

lAnalysis

2 sec exposure,  f/stop 1, Small binning
~5000 counts peak

2.82 x 108 photons/sec

10 sec exposure, f/stop 1, Small binning
~25000 counts peak

2.82 x 108 photons/sec
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Calibrated Physical Units vs. Raw Signal

Calibrated 
Signal 

(Photons per 
second)

Radiance: 
Photons per 

second

Exp time: 30 sec 30 sec 60 sec 60 sec 60 sec           60 sec

Binning: small small small small medium          medium

Day: 1             2                      3                     4                      5                    6
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Fluorescence Process
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Fluorescent Calibrated Units: 
Radiant Efficiency

Excitation 
Light Pattern

GFP Well Plate 
Corrected 

GFP Well Plate 
Uncorrected

Units of ‘Radiant Efficiency’ compensates 
for non-uniform excitation light pattern
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Epi-illumination Unit

Radiant Efficiency =  
Emission Light (photons/sec/cm2/str)

Excitation Light (µW/cm2)
_________________________
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Autofluorescence of Control Mice

l = 550nm l = 610nm l = 
740n
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Autofluorescence of Control Mice
l Unrefined chlorophyll-containing ingredients, particularly alfalfa, 

responsible for gut signal 

lAnalysis

Research Diets
http://www.researchdiets.com

AIN-76A (D10001i) – alfalfa free

Green – 550nm Red – 740nm Far Red – 840nm
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Challenges of in vivo fluorescent Imaging

41

• Tissue Auto-fluorescence

• RBC in all tissue

• Background signal everywhere

• The main restriction of sensitivity

• How to get better Signal to noise ratio?

• Increase signal ?

• Decrease background
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PerkinElmer multiple solution -
remove background

Background 
subtraction

1 image

Signal ROI -
Background ROI

Data

Image Math

Background Image

Signal image

Data

Compute Pure 
Spectrum (CPS)

Spectrum scanning 
image *N

Spectrum Unmixing

Data with spectrum

42
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Compute Pure Spectrum (CPS) Most Useful in Animal!

44

lTheory

These two yellows 
are visually 
indistinguishable

BUT multispectral 
imaging can be used 
to resolve their 
spectral differences
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Compute Pure Spectrum (CPS) 

45

660 nm

680 nm

700 nm

720 nm

740 nm

760 nm

780 nm

800 nm

820 nm

840 nm

§ Patented Compute Pure 
Spectrum (CPS) technology 
is only available on IVIS

§ Pixel by pixel analysis that 
allows for distinguishing 
components in an image 
based on wavelength

Composite
AF680 QD705 QD800 AF750
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Compute Pure Spectrum (CPS) 
- Spectral Unmixing

46

Background subtraction: 
• Signal – Background = 

ROI 2 = 1.602*108
• SN ratio = 1.5

CPS spectrum unmixing
• Signal = ROI 2= 3.641*108
• Background = 0.372*108
• SN ratio = 9.7
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XenoLight 680/750 in a Mouse

47

Subcutaneous injections of 1014

molecules of XenoLight 680 
(scruff)

Subcutaneous injection of 1014

molecules of XenoLight 750 
(lower dorsal region)

605nm excitation filter

XL 680

CompositeXL 750

Autofluorescence

660 nm

680 nm

700 nm

720 nm

740 nm

760 nm

780 nm

800 nm

820 nm

840 nm
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A complete probe library for easier use 

l Incorporated at least 98 probes into Living Image software 
l Contains all the Perkin Elmer fluorescent Agent and Dyes

l Contains commonly used Probes
l Dyes

l Alexafluor dyes
l Cyanine dyes

l VivoTag
l Miscellaneous

l Proteins

l Quantum dots

l Data base can be expanded as needed
l Input Ex/Em and Qdot info will allow user to input peaks if their probe isn’t in database

51
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Dual Cell tracking 
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Dual Cell tracking 
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Vascular In Vivo Imaging 
Fluorescent Probes

IVISense GFR 680 in SKH- 1E mice, FMT images were acquired 
at 1, 5, 15, 30, and 45 minutes post-injection GFR-Vivo 680
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Targeted Fluorescent Agents
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Activatable In Vivo Imaging 
Fluorescent Probes

In vivo imaging of neutrophil elastase enzyme activity 
in MIA-injected knee joints
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New dye - AIE dot

Xenogeneic tissue-specific cells were labelled with 
LuminiCell Trackers™, which are biocompatible 
organic fluorescent nanoparticles based on 
aggregation induced emission (AIEdot) technology.

AIE fluorogens are non-emissive in solutions but 
become highly fluorescent upon aggregate 
formation with long signal duration, low 
background auto-fluorescence and minimal signal 
quenching.
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Longitudinal monitoring of tumor
development

58
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With Bioware Ultra one can start collecting data from  
Day 0, while with caliper measurements one has to  
wait at least 28 days to see any tumor growth

5 cells
Bioware Ultra: 4T1-luc2
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Sutent – Fast Tracked FDA Approval

68

Sutent (紓癌特)是一種口服的小分
子多靶點受體酪氨酸激酶抑制劑

2006年1月26日被FDA批准用於治
療對標準療法

胃腸道基質腫瘤和轉移性腎細胞癌。

舒尼替尼是第一種被批准用於同時
治療兩種類型癌症的藥物。
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(B) The Her2+ tumor cells, SKOV3, were genetically modified to 
express the fluorescent reporter, IRFP720, for in vivo imaging. 
Tumor xenograft fluorescence is shown in a yellow-to-red 
spectrum.
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Figure 6. Low-affinity CARTs 
spend less time off -tumor than 
high-affinity CARTs
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