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The importance of long wavelength and near-

infrared (NIR) imaging 

Absorbance of various tissue and blood components from 200 nm to 10 μm. 

The optical imaging window ranging from 650 to 1450 nm represents the range 

where tissue penetration is greatest.  

 

• Vikram J. Pansare, Shahram Hejazi, William J. Faenza, Robert K. Prud’homme      

Chem. Mater. 2012, 24, 812−827 



The importance of long wavelength and near-

infrared (NIR) imaging 

A, pyrrole; B, polypyrrole; C, porphyrin; D, phthalocyanine 

Increasingly large porphyrin rings have absorption maxima that shift into the 

NIR (411−953 nm). A, porphyrin; B, dodecaphyrin; C, octadecaphyrin (Ar = 

C6F5). 
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Organic Fluorophores 

• Cyanine dyes ICG, Cy5, IRDye 750 NHS Ester 

 



Organic Fluorophores 

• Examples of squaraines 

• BODIPY (borondipyrromethene) class dyes  

They generally have sharp absorbance and emission profiles and high 

quantum yields approaching 100%. However, few are water-soluble. Most of 

them emit below 600 nm, making them unsuitable for deep tissue imaging 



Fluorescence Molecular Tomography (FMT) 

FMT apparatus 

Projections and reconstruction in FMT imaging, by a phantom. (A) Snapshots of raw 
data during image acquisition. (B) Representation of all acquired projections. Both 
fluorescence and excitation measurements are shown. Each image in the fluorescence 
panel corresponds to the equivalent image in the excitation panel. (C) Volume 
reconstruction of the data. 



In vivo combined FMT and MRI 

Cathepsin B expression levels are detected by an activatable probe in 9L 

gliosarcomas stereotactically implanted into unilateral brain hemispheres of nude 

mice. (A) and (B) Axial and sagittal MR slices of an animal implanted with a 

tumour, which is shown in green after gadolinium enhancement. (C), (D) and (F) 

Consecutive FMT slices 

 



Future Perspectives 

Novel theranostic agent. A) nanoparticles containing 70 nm Au nanoshell with a 

silica shell doped with superparamagnetic iron oxide and ICG and surface-

decorated with anti-HER2 antibodies for targeting.  

B) magnetic resonance imaging of the nanoparticles in vitro  

C) photothermal ablation capabilities of the theranostic system in vitro.  

D) fluorescence visualization after targeted uptake into OVCAR3 cells. 

 



Conclusions 

-    combining increasingly bright and stable NIR fluorophores 

- effective delivery systems enhancing the fluorescence 

- prolongation of circulation time  and photochemical stability 

 

-     powerful tools for fundamental biological studies as well as diagnostic  

 applications 

- addition of drug - theranostic agents 

-    complete solution for diagnostics and disease therapy 
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