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In vitro In vivo 

Maestro, Vectra Systems 

FMT & IVIS systems 

 

LabChip technology 

Zephyr & JANUS 

Automation  

EnVision plate readers 
 

Operetta (HCS) systems UltraView Vox 

EnSpire multimode detection 

Automation, cell plate 

 

Instruments 

 

Reagents 

& Services 

NGS 

Fluorescent  agents 

SeeGene 

 GPCR’s  

Labeled Cells  & Markers 

Rads, Alpha, LANCE, DELFIA Assays 

Labels & Markers,  

Fluorescence, Bioluminescence 

AlphaLISA, Rads, LANCE, DELFIA reagents 
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分子

影像 

活体 

显微镜 

CT 

MRI 

超声 

光声 

SPECT 

PET 

光学 

分子影像技术概览 



History of PerkinElmer In Vivo Imaging System 

IVIS 50 

IVIS 100 

IVIS Lumina 

IVIS 200 

IVIS Lumina II 
IVIS lumina kinetic 

IVIS Spectrum   

IVIS Lumina XR 

IVIS Spectrum CT 
Quantum FX 

IVIS Spectrum Series III 

IVIS Lumina Series III 

IVIS Lumina XR Series III 

IVIS Lumina K Series III 

IVIS Lumina XRMS Series III 

IVIS Spectrum BL   

Maestro 

FMT 1000, 2000 & 4000 

FMT 1500 & 2500 

Xenogen Caliper PerkinElmer 

CRI Caliper PerkinElmer 

ViSen PerkinElmer 
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成像系统——型号概览 

FMT 4000 

Quantitative 

Fluorescence 3D 

Tomography System 

with 4 excitation laser 

channels (635, 680, 

750, and 790 nm) 

FMT 2000 

Quantitative 

Fluorescence 3D 

Tomography System 

with 2 excitation laser 

channels (680 and 

750 nm) 

FMT 1000 

Quantitative 

Fluorescence 3D 

Tomography System 

with 1 excitation laser 

channels (680 or 750 

nm) 

Spectrum BL 

Quantitative 2D & 3D 

bioluminescence 

imaging 

Spectrum CT 

Seamlessly 

integrates optical and 

micro CT imaging 

(multi-modal) 

Spectrum  

Seamlessly 

integrates optical and 

micro CT imaging 

(multi-modal) 

Lumina LT 

Entry level bioluminescent/ 

fluorescent imaging 

Lumina III 

Lumina with X-ray overlay 

Lumina XRMS Series III 

Fast, Real-time molecular imaging 

Lumina   S5 

Fast, Real-time molecular imaging 

Lumina   X5 

Fast, Real-time molecular imaging 
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Introducing the Quantum GX2 

• 2.3 micron voxel resolution 

• 2 additional imaging FOVs 

◦ 18mm for high resolution sample scanning 

◦ 86mm for wide field of view imaging 

• X-ray filter changer with 6 x-ray filters 

• Fast 3.9 second scan 

• Improved cardiac and respiratory gating 

algorithms  

• X-ray dose display (prior to initiating a scan) 

• Disk storage level indicator 

 

 

Upgraded 
Specs 

Improved 
Functionality 

Increased 
Flexibility 



The Biggest Advantage of In Vivo Optical Imaging Technology 

Example:   4 groups, 5 mice each group, 8 time 

points 

Traditional methodology:   160 mice 

In vivo imaging:   20 mice  

Current Methodology = 24 animals over four treatment points 

In Vivo Imaging= the same 6 animals over four treatment points 

0 Hours 2 Hours 4 Hours 8 Hours 

0 Hours 2 Hours 4 Hours 8 Hours 



In Vivo Optical Imaging Technology 

BIOLOGY INSTRUMENTATION 



Key Technology– Reporter Molecules Labelling 

Fluorescent dyes 

Label Cells Label Bacteria 

Genetic Marker 
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Label Proteins 

Luciferase 

  Transfection                                                                  Direct cell/protein 
labeling  

Fluorescent 
Agents 



Bioluminescence Imaing VS Fluorescence Imaging 

 Fluorescent signal is limited by tissue autofluorescence 

 The BLI signal level is ~100x lower, yet the signal to background is 
~1000x higher 

Autoluminescent flux ~ 9.5×103 p/s  

Signal flux ~ 7.1×107 p/s 

Signal/background ~ 7500 

Min. detectable cells ~ 400 

Autofluorescent flux ~ 1.0×109 p/s  

Signal flux ~ 7.8×109 p/s 

Signal/background ~ 7.8 

Min. detectable cells ~ 380,000 

Fluorescence Bioluminescence 

3×106 PC3M-luc/DsRed cells injected s.c. 

T.L. Troy, et al.  (2004). Molecular Imaging 3:9-23. 



Wavelength- the Key Factor of Autofluorescence and Transmission  

Medical 
Spectral 
Window 

* 

*http://ase.tufts.edu/biomedical/research/Fantini 

Medical 
Spectral 
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* Medical 
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Tissue Autofluorescence 
http://www.drbio.cornell.edu 

 l = 550nm l = 610nm  l = 740nm l = 840nm 

Regular Food Alfalfa Free Rodent Food 

l = 740nm 

SNR=Signal/Autofluorescence 
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Bioluminescence Imaging Sensitivity 

Back-thinned, back-illuminated, Grade 1 

Cooled (-90C) camera with large CCD 

chip area for high sensitivity light detection 

Low f-number and 

large diameter lens 

Precision filters 

Gives high sensitivity 

and uniform light 

collection  
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Super Sensitivity of BLI 
 

Most sensitive system available 

Resolves multiple bioluminescent 

reporters 

Detects down to even a single cell in vivo 

In vivo imaging of s.c. implanted T cells 

transduced with optimized firefly luciferase 

(left) and a ‘single’ 4T1 breast cancer cell 

(right)  

Single cell  

(flux: 460-528 

photons/sec) 

Rabinovich et al, PNAS,2008  Kim et al, pLOs One et al, 

2010  

“This approach has several advantages over 

conventional tumor models: the sensitive of cell 

detection in vivo is surprisingly high and 

exceeds even the sensitivity of detection by flow 

cytometry ex vivo. As few as 7×103 cells are 

detectable in the lungs early after injection, 2-

2.5 ×104 cells within liver or spleen… In other 

experiments using cells with even higher 

luciferase expression, as few as 100 cells can 

be reliably detected in the peritoneal cavity of 

living animals. ” Since cells are detectable even 

from deep within tissues, tumor cell trafficking, 

engraftment in different organs, and metastasis 

could be visualized without perturbing intact 

organ systems. ------ Blood 2003, 15(101):640-

648   
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Iwano et al., Science 359, 935–939 (2018) 23 February 2018 
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The Optimized Solution for 

Fluorescent Imaging 
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Color imaging is to black-and-white as multispectral is to 

color 

Same color? 

16 

Spectral Unmixing Concept  
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唯一成熟的专利荧光光谱分离技术 

超过500篇的光谱分离文献，技术非常成熟！ 
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The most powerful spectral unmixing method 
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Spectral Unmixing Using FITC 

Raw data（光谱分离前）, 5 ng FITC的信号隐约可见，

但背景荧光高，信噪比低（小于2:1），3 ng FITC的信

号难以辨别 

5 ng FITC 

阴性对照
鼠 

0.05 μg/ml FITC 
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Golden Standard Bioluminescence Quantification Method 
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Excitation Light 

Pattern 

GFP Well Plate Corrected  GFP Well Plate Uncorrected 

Units of ‘Radiant Efficiency’ compensates for 

non-uniform excitation light pattern 

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

Excitation Light (mW/cm2) 

Calibrated Fluorescent Units: Radiant Efficiency 
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Calibrated Physical Units vs. Raw Signal 
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Oncology Inflammation 

Infectious Diseases 

Cardiovascular  Disease 

Neuroscience 

Stem Cells 

Metabolic 

Diseases 

Immunology & 

Transplantation 

Biology 

Tailored To Therapeutic Applications 
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纳米材料——纳米探针 

Yaping Wang et al, Theranostics,2015  

基于量子点设计的荧光探针，
特异性检测MMP-2，用于肿
瘤检测。 
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应用举例——荧光探针开发（酶敏感型探针） 

Hye-Jin Boo. et al., NATURE COMMUNICATIONS.2016 
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Xiongwei Hu et al,，Nanoscale, 2015, 00, 1-13 ,1 

应用举例——纳米药物载体研究（吸收代谢） 
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Day17 Day21 Day 28 Day 31 

3D bioluminescent were co-registered with the the subject’s skeletal anatomy 

 

应用举例——监测疾病发展（癌症） 



29 29 Lee et al,Biomaterials,2008  

NIRF-HA based gold nanoprobes detect reactive oxygen species (ROS) and hyaluronidase 

 

纳米探针开发——纳米金颗粒 

RA and highly metastatic tumor are known 

to express high levels of ROS and HAdase, 

respectively, inducing the progressive 

degradation of local HA in the extracellular 

matrix 
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应用举例——监测疾病发展（癌症） 
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Orthotopic xenograft model of brain tumor 
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应用举例——监测疾病发展（癌症） 



32 32 Si et al. , Cancer Cell, 2015 

应用举例——肿瘤机制相关研究 
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Orthotopic xenograft models of liver tumor 

(BLI data before randomized grouping) 

46 MICE 

应用举例——肿瘤疗效评价 
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Orthotopic xenograft models of liver tumor 

(Randomized grouping before treatment) 

40 MICE 

应用举例——肿瘤疗效评价 
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Orthotopic xenograft models of liver tumor 

(BLI data after treatment) 

39 MICE 

应用举例——肿瘤疗效评价 
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Lena M. Kranz,et al,Nature,2016 

 

 免疫研究——肿瘤免疫治疗 

疫苗治疗效果分析 
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毒性评价——肝脏毒性（肝脏纤维化） 

Saimir Luli，et al, Journal of Hepatology,2016 
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毒性评价——肝脏毒性（肝脏细胞凋亡） 
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PerkinElmer小动物活体成像亚太区共建实验室  
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生化工程国家重点实验室-珀金埃尔默共建实验室  
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整体解决方案--完备的技术服务平台及应用支持团队 
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国内研究者的首选 

IVIS系统国内装机量~230

套，发表文献~800篇，已

有北大、中科院等国内用

户在CELL、Nature等高

端杂志发表文章 



Thank You! 
微信号：珀金埃尔默生命科学 

分享活体动物成像技术经验，介绍软件使用技巧，提供最新应用交流平
台 


