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Background 
RNA is rapidly emerging as one of the most transformative platforms in biotechnology, powering 
breakthroughs in vaccines, therapeutics and synthetic biology. However, the tools to design, produce and 
deploy RNA at scale remain accessible to only a handful of labs. To fully harness RNA’s potential across 
medicine, agriculture, biotechnology, climate and more, we must democratize access to RNA 
technologies and make their development as rapid and programmable as software engineering.  

The Big Idea 
The AI-augmented RNA BioFoundry (AIRFoundry) at Penn seeks to fulfill this vision by merging 
high-throughput automation, microfluidics and AI. 

Why does this matter? RNA holds the key to solving urgent global challenges, from mRNA therapeutics 
and personalized vaccines to climate-adaptive crops and enzyme-based waste degradation. But today's 
pipeline for RNA engineering is slow, costly and siloed. Democratizing RNA technology will enable broad 
innovation and equitable access across sectors and geographies. 

What will you do? The world-leading AI-augmented RNA BioFoundry will expand to allow any researcher 
to design, prototype and test RNA-based systems quickly and affordably. This open-access platform will 
support applications in medicine, agriculture, environmental sustainability and industrial biotech. 

How will you do it? The AIRFoundry integrates AI-driven design tools and automation for RNA design and 
synthesis, and scalable pipelines for optimizing lipid nanoparticle (LNP) delivery. Researchers can specify 
RNA functions in natural language and rapidly generate molecules for testing. Open-science tools like 
KAIR (Knowledge Sharing Platform for AIRFoundry) and an emerging alliance with biotech partners will 
ensure broad accessibility and real-world deployment. 

Impact 
The AIRFoundry will redefine how RNA-based tools are developed, lowering barriers for students, 
startups and global researchers. It aligns with Penn Engineering 2030’s pillars of research excellence, 
education, community and agility. With leaders in RNA science, AI and microfluidics already at Penn, this 
initiative will cement the University’s global leadership. Translational potential spans medicine, agriculture, 
climate tech and biotechnology, with strong commercial opportunities in RNA design services and 
platform licensing. 

Learn More 

https://www.smartlabupenn.com/
https://sites.google.com/site/issadorelab/
https://www.cis.upenn.edu/~zives/
https://www.med.upenn.edu/weissmanlab/
https://www.med.upenn.edu/weissmanlab/
https://airfoundry.upenn.edu/

