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NIR Photoacoustic Imaging (with Prof. Laufer)
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NIR Photoacoustic Imaging
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NIR Photoacoustic Imaging
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NIR Dyes for Photoacoustic Imaging

Classic photoacoustic measurments

* heat by internal conversion
« Dyes with low &,
*  Metal nanoparticles
«  Polypyrrole
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NIR-active Single Chain Nanoparticles (with Prof. Laufer, MLU)
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single chain nanoparticles with NIR-fluorescent dyes (and

Extinction

targeting agent)

particles should be: biocompatible, water dispersable, small
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Folding of Single Polymer Chains : NIR- and Catalytically Active Single Chain Nanoparticles

» poly(ethylene glycol) methyl ether methacrylate (PEGMA) as main part of the polymer
» biocompatibile, water soluble and other effects (LCST, stealth effect)

» azide and alkyne functionalized methacrylates as crosslinking groups (CUAAC)

> excess of azide to attach NIR fluorescent dye by additional CUAAC

» drug delivery system for a contrast agent for pump-probe photoacoustic imaging

>

dye is hidden in the particles core -> no fluorescence quenching by water
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SCNP - Particle Size and Polarity
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Folding of Single Polymer Chains :

Nanocompartments in Single Chain Nanoparticles
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SCNP - Particle Size and Polarity — Strong Effect on PA (cooperation Prof. Laufer, MLU)
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SCNP - Particle Size and Polarity — Strong Effect on PA (cooperation Prof. Laufer, MLU)
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Nanocompartments in vesicular membranes

Control of phase segregation/ lateral membrane morphology Distinct effects of incorporated BCPs on lipid
is possible by composition and temperature (below T,, DPPC) bilayer organization (ERAP and FCS studies)
“ 100-pae (Blgm DPPC (pure)] (&) v

Assignment of polymer-rich phase by fluorescent
labeled BCPs and by antibody interactions
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Drug Delivery by NIR-triggered thermal release
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» Fabricate Polymer Micelles (sized ~ ~ 200 nm)

» Equip with additional Hydrogen bonds to favor slow release
» Increase Cargo of Drugs

» Triggered thermal release by NIR-irradiation.

Hydrogen-Bonds Mediated Nanomedicine: Design, Synthesis and Applications
Chen, S.; Wu, Y.; Lortie, F.; Bernard, J.; Binder, W. H.; Zhu*, J.; Macromolecular Rapid Communications, 2022, ASAP,



https://doi.org/10.1002/marc.202200168

Drug Delivery by photo-thermal release
Collaboration ith Prof. S. Chen / Wuhan University (HUST)
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» Enhanced and triggered
Availability of the HCFU Drug
upon Irradiation

» Reduction of Cell Viability by
released HCFU

= Wu, Y.; Wang, H.; Liu, Q.; Lortie, F.; Bernard, J.;Binder, W. H.; Chen,
L S.; Zhu, J.; Polymer Chemistry, 2022,
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Drug Delivery by photo-thermal release
Collaboration ith Prof. S. Chen / Wuhan University (HUST)
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» Polymeric Micelles sized ~ 200 nm
» Bound HCFU via H-bonds inside the micelles
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Drug Delivery by photo-thermal release
Collaboration ith Prof. S. Chen / Wuhan University (HUST)

» CLSM micrographs : Excellent cellular uptake
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CLSM images of the time-dependent cellular uptake of H-bonded supramolecular
polymeric micelles (a), and the fluorescence signal intensity extracted from CLSM.

w Wu, Y.; Wang, H.; Liu, Q.; Lortie, F.; Bernard, J.;Binder, W. H.; Chen,

S.; Zhu, J.; Polymer Chemistry, 2022,
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Drug Delivery by photo-thermal release
Collaboration ith Prof. S. Chen / Wuhan University (HUST)

> Release of HCFU by NIR-irradiation
» Reduction of Cell Viability by released HCFU
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