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Naive optical imaging

How it all began - diaphanoscopy.

Naive optical imaging

Optical imaging approaches — planar vs. tomographic

Diaphanoscopy
Diffuse optical tomography

Outline

- Naive optical imaging and variations
- Basics on contrast enhanced optical imaging

- Methodology
- Tracers

- Applications

- Clinical applications
- A preclinical model study

Naive optical imaging
How is this still a thing?

Optical spectroscopy

A reasonable use of absorption and scattering
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Contrast enhanced optical imaging Contrast enhanced optical imaging
Different types of optical contrast Why (near-infrared) fluorescence?
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- Fluorescent tracers
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Some technical issues Contrast enhanced optical imaging
Optical imaging approaches - fluorescence imaging Intrinsic optical contrast — fluorescent proteins
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Nezlachristos; European Radlology, 2003

Contrast enhanced optical imaging Application

Different types of fluorescent tracers ICG -mediated arthritis imaging
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Application

Protease-sensitive optical probes for endoscopy

white light fluorescence

Research application

S100A9 as an example for OI in preclinical research

Extracllular
matrix proteins

Cell contacts

Research application

S100A9 as an example for OI in preclinical research
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Research application

Potential target structures in cancer

Welssleder; Nature, 2008

Research application

S100A9 as an example for OI in preclinical research

Inter- and intraindividual grading
of disease activity and correlation
with established clinical
parameters.
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Research application

S100A9 as an example for OI in preclinical research
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Research application Research application
S100A9 as an example for OI in preclinical research S100A9 as an example for OI in preclinical research

Female Balb/c mouse implanted
orthotopically with 4T1 tumour cells;
SPECT scan 24 h after aS100A9-In111
application

Research application Research application
S100A9 as an example for OI in preclinical research S100A9 as an example for OI in preclinical research
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140/ Molecular Imaging of the immune cell variety in malignant disease’

Research application Research application
Ol in preclinical research - intravital microscopy Ol in preclinical research - intravital microscopy
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Research application Some things to remember

Preclinical research concept - from OI to SPECT and back Basic facts on optical imaging

Different ways to generate optical contrast (absorption/
scattering, fluorescence).

Naive as well as contrast enhanced OI can be planar or
tomographic.

Fluorescence imaging requires intrinsic (proteins) or
extrinsic (contrast agents) contrast media.

- Fluorescent tracers exist in different forms (perfusion,
targeted, smart).

- Selected models permit multiscale imaging and validation.

Some things to remember
The role of OI in state of the art imaging research

Ideal for initial testing and high throughput screening (no
decay-related time limitation, very short scan times).
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Direct correlation with ex vivo methodology (FACS,
fluorescence microscopy).

Thank You!

Parallel imaging of multiple dyes allows for specificity
testing. o, e

Systemic imaging still requires radionuclide labelling -
labelling chemistry is virtually identical. . . T S
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