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Erinnerst du dich an Star Trek?

…mit Traktorstrahlen kann man 
(nano)Partikeln messen…

Traktorstrahl
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Die Entdeckung der optische Kräfte

Solar sail (Cosmos1) 2005Comet Tail (Kepler 1619)



Laserphysics – Optische Kräfte ... 

Arthur Ashkin (born September 2, 1922)



Optische Pinzetten: Größenbereich

1 cm 1 mm 1-5 µm

Erythrozyt

Thrombozyt

Leukozyt

"Diese Technologie hat

völlig neue Möglichkeiten

geschaffen, die Maschin-

erie des Lebens zu beo-

bachten…", so die Be-

gründung der Königlich-

Schwedischen Akademie

der Wissenschaften.

2-1000 nm



Optical Tweezer Setup



Anwendung: Optischer Kräfte

Micro – Tetris (1µm Kugeln) Blut-Zellen Manipulation DNA/protein pulling



Wie funktionieren optische Kräfte
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Licht in verschiedenen Ausprägungen

Approach with solenoid beam

Light Beam Particle

Nasa examines 'tractor beams' for sample gathering: 

https://www.bbc.com/news/science-environment-15535115 



Licht in verschiedenen Ausprägungen

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 µ-
fluidics to break the barrier of Brownian Motion

Peer-reviewed 
technology paper; 

PhysRevA Simic et al.





revolutionizes nanoparticle 
characterization for production 
and R&D 

by providing a sensor which generates statistically relevant and representative (nano)particle sizing
data continuously, seamlessly, and in real-time with single-particle accuracy.



We are BRAVE

CHRISTIAN HILL
Founder | CEO | CTO

GERHARD PROSSLINER
Founder | COO | CFO

MARKO  ŠIMIĆ
Physics & Modelling

MICHAEL PEINHOPF
Software & IT

NIKOLA ŠIMIĆ
Physics & Algorithms

ALEXANDER LELJAK
Design & Engineering

SARAH KNIGHTS
Marketing & Communications

DORIS AUER
Lab & Application

MICHAEL SCHNUR
Fluidics, Mechanics & QM

CHRISTIAN NEUPER
Physics & Optical Engineering

MAGDALENA SCHNEIDHOFER
Business Development & Events

MAGDALINE OKUMU-HARTWIG 
Team Assistant

THOMAS GRUBER
Testing & Mechatronics

VITAN STRASSER 
Product & Sales

RAPHAEL HAUER
Physics & Modeling



The new era 
in nanoparticle 
characterization 

BRAVE IS THE WAY FORWARD. 



DANKE

BRAVE IS THE WAY FORWARD. 



Mit Lichtkraft voraus
Traktorstrahlen zur
(nano)Partikelanalyse

PINT OF SCIENCE FESTIVAL  22.-24. Mai 2023. 



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. 

"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."

State-of-the-art challenges: 

Research on drug targeting of the early processes of 
bimolecular condensate formation

Prof. Tobias Madl from the 
Gottfried Schatz Research 
Center for Cell Signaling, 
Metabolism and Aging, 
Molecular Biology and 

Biochemistry at the Medical 
University of Graz

USE CASE: DISCOVER LIKE NEVER BEFORE. 

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

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

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

Application of OF2i®: 

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 µL to 100 µL and at 
concentrations relevant for drug discovery

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

Results: 

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


In-Process Quality 
Control (IPQC)

BRAVE B-Continuous
The new way of monitoring your production. 

Application areas:

Predictive 
Maintenance

Identification of
Critical Process 

Parameters (CPP)

Monitoring of 
Critical Quality 

Attributes (CQA)

Real-time Release 
Testing (RTRT)

On-line detection 
of particles

Multi-parameter 
measurements 
(aggregations, 

size etc.)

Flocculation 
processes for 
storage and 

product stability
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