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BuBble Gun & Beyond: Cavitation-Powered Needle-Free Drug Delivery 
 

Needle-free injections are moving from science fiction to clinical reality.  They promise gentler, 
safer and more sustainable delivery of medicines and vaccines. I will introduce 
the BuBble Gunconcept:  Laser-driven cavitation in microchannels creates ultra-fast liquid 
microjets.  These jets can penetrate soft tissues with controlled depth and dose.  The aim is to 
reduce pain, tissue damage and sharps waste. I will show how this work leads to advanced drug 
delivery platforms and to the spin-off FlowBeams.  FlowBeams develops portable needle-free 
injectors for insulin, vaccines and skin treatments (https://flowbeams.com/technology/) 

 
The lecture will connect physics, engineering and pharmaceutical sciences.  It will outline 
concrete collaboration options with Ghent University in formulations, skin models and 
translational studies to bring needle-free injections into daily patient care.  

 
 

The lecture will take place on Tuesday March 17th  2026 at 3PM in Lokaal -1.11 
(oefenapotheek), Blok B, Campus Heymans, Faculty of Pharmaceutical Sciences, 

Ottergemsesteenweg 460, 9000 Ghent, Belgium. Registration is not required. 

 

 

 

 

Contact: Ine.Lentacker@UGent.be 



Biography 

Prof. David Fernandez Rivas is Professor in the Mesoscale Chemical Systems group at the University of 
Twente, where he leads a research program at the interface of microfluidics, cavitation and advanced 
drug delivery. Trained as a nuclear engineer and later specialized in microfluidics, his work focuses on 
transdermal drug delivery alternatives that use laser-driven cavitation and liquid microjets to deliver small 
volumes into the skin with high precision and minimal tissue damage. He is principal investigator of the 
ERC-funded BuBble Gun project on controlled needle-free injections, currently also funded by the Dutch 
Research Council, NWO Vidi. David wrote the book Empathic Entrepreneurial Engineering, and he is 
inventor of a patent commercialized by the spin-off BuBclean (2013) of which he is cofounder. He also 
founded FlowBeams, a spin-off from the University of Twente (2021) to valorize his needle-free injection 
research and subsequent patents on microfluidic systems. In 2024, his FlowBeams team received the 
Transition grant from the European Innovation Council EIC and was honoree of the Consumer Electronic 
Show Las Vegas in Beauty and Cosmetics. Through collaborations with clinicians and pharmaceutical 
scientists, David’s team connects fundamental transport phenomena in soft tissues with practical drug 
and vaccine delivery applications. 

https://empathic-engineering.com 

https://www.linkedin.com/in/david-fernandez-rivas-5395a48/ 
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