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Abstract 
Many diseases are caused by genetic mutations, leading to faulty proteins. Traditionally, small molecule drugs and antibodies have been used to treat diseases. Over the last 40 years, a research concept has emerged termed gene therapy where genes (in the form of DNA or mRNA) are transferred into cells that leads to production of functional proteins. More recently, gene editors such as the CRISPR/Cas9 system, or "gene scissors," have been developed that allows precise, permanent gene editing of faulty genes. However, gene therapy and gene editing molecules are large, which significantly hamper their functional uptake into cells. 
Extracellular vesicles (EVs)—tiny bubbles released by cells—are promising carriers for drug delivery due to their natural ability to transfer proteins, RNA, and other materials between cells. EVs are well-tolerated, can cross tissue barriers, and can be engineered to carry therapeutic molecules like RNA or proteins. Recent advances focus on improving EV loading, targeting, and delivery for treatments, including halting neurological disease progression and revolutionizing therapies for other disorders, such as cancer.
This presentation will cover our recent developments in EV engineering to optimize surface display and protein/RNA loading. In addition to addressing biodistribution and clearance of injected EVs in normal and diseased mice, strategies to enhance tissue targeting and functional delivery of different proteins and RNAs for gene editing applications in vivo will be described.

