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Die Entdeckung der optische Krafte

CO m et Tai I (Kepler 1619) SO I ar Sal I (Cosmos1) 2005

Dust tail
- " \\ lan:tail P 1 Direction of travel
The tails get longer the \ ,’ :
closer a comet gets .’" “ Payload
to the sun. .

The tails are always directed away @

from the sun. The gas (ion) tail points
straight away from the sun. The dust &

tail curves toward the orbital path.
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L aserpnysics — Optische Krafte ...




Optische

"Diese Technologie hat
vollig neue Moglichkeiten
geschaffen, die Maschin-
erie des Lebens zu beo-
bachten...", so die Be-
grindung der Koniglich-
Schwedischen Akademie
der Wissenschaften.

Dinzetten: GroBenbereich
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Anwendung: Optischer Krafte

Micro — Tetris (1um Kugeln) Blut-Zellen Manipulation DNA/protein puIIig
real-life Tetris © 2002, Vrije Universiteit '




Wie funktionieren optische Krafte
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Wie funktionieren optische Krafte

Einfallendes P hoton
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Gestreutes
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Licht In verschiedenen Auspragungen

Light Beam Particle

Approach with solenoid beam

Nasa examines 'tractor beams' for sample gathering:
https://www.bbc.com/news/science-environment-15535115
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Licnht Iin verschiedenen ABSpra

OAM interaction

Micro-optomechanical pumps assembled and driven by holographic optical Vortex arrays (Ladavac, Grier, 2004)
Beam: 532nm, charge = +/- 21, 6 Vortices (ca. 300mW), Particle: 800nm silica spheres



Challenging the state of the art
®

actively induced forces of biophotonics and -
fluidics to break the barrier of Brownian Motion
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Fluidic forces

Peer-reviewed
: technology paper;
Flow proflle PhysReVvA Simic et al.
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SRAVE

revolutionizes nanoparticle

characterization for production
and R&D

oy providing a sensor which generates statistically relevant and representative (nano)particle sizing
data continuously, seamlessly, and in real-time with single-particle accuracy.
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The new era
N Nnanoparticle
cnharacterization
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Research on drug targeting of the early processes of

bimolecular condensate formation

No possibility for live/ time-resolved measurements to monitor
changes of molecular condensates and PSD.

Only small sample amounts are available (patient samples), while
high protein and RNA concentrations are required to obtain results.

Particle size is very small, while size distribution range is wide.

Microscopy does not resolve the formation processes in the early
stages when condensates start to form and proteins start to interact
with RNA.

Prof. Madl carried out time-resolved measurements on different
concentrations of proteins and RNA. Using OF2i brought benefits:

Visualizing the formation and size distribution of proteins as they
change over time in one seamless and complete measurement was
possible for the first time ever.

Results with single-particle sensitivity, even for condensate particles
in the size range 10 nm to 2000 nm.

Measurements on low-volume samples of 80 uL to 100 uL and at
concentrations relevant for drug discovery

The measuring results clearly showed the kinetics of LLPS
processes and allowed comparison of the formation of
particles in the presence of different RNA concentrations.

Understanding dynamic liquid-liquid phase separation (LLPS) processes by observing
the formation and size distribution of the proteins as they change over time.

"The OF2i method closes a huge
gap and enables in-depth and
seamless observation of the
proteins as they change over
time, in this case time-resolved
information over seconds to
hours."

o
=

Prof. Tobias Madl from the
Cottfried Schatz Research
Center for Cell Signaling,
Metabolism and Aging,
Molecular Biology and
Biochemistry at the Medical

University of Graz

g : ®
Previous measurements SERCNOF 21
"Black box" Observing dynamic
sample behavior processes

Condensates not Single-particle
detectable sensitivity

Time ( min )

© BRAVE Analytics & Marko Simi¢: Time-resolved PSD: Particle formation processes during liquid-liquid phase separation (LLPS) with

low (left) and high (right) RNA concentrations over 30 minutes.


https://www.youtube.com/watch?v=YT8oYdUBLYM
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