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ABSTRACT 
Recently, Dr. Qiaobing Xu and his team developed an effective strategy to synthesize a 
combinatorial library of biodegradable lipid nanoparticles using Michael addition. In 
contrast to many existing non-degradable cationic lipids, including lipofectamine, Dr. Xu’s 
library of cationic lipid nanoparticles includes a disulfide bond in its hydrophobic portion, 
facilitating intracellular degradation of the nanoparticles and reducing toxicity. Dr. Xu and 
his lab showed that these bioreducible lipids efficiently deliver mRNA cargo into cells, 
facilitating the escape from endosomes in response to the reductive intracellular 
environment. The delivery of Cas9 mRNA complexed with bioreducible lipids enables 
gene editing with high efficiencies. In addition, Dr. Xu and his team demonstrated that 
these lipid nanoparticles are effective for delivering mRNA into hard-to-transfect cells, 
including stem cells, and lymphocytes. 
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