
Liposomes have been widely studied in recent years to enhance their properties as a supramolecular drug 

delivery platform. A key point of advancing liposomal drug delivery would be to control the timing and 

location of cargo release to maximize drug potency and minimize side effects. Towards this end, we have 

developed stimuli-responsive liposome platforms containing synthetic lipid switches that respond to specific 

disease-related stimuli. In one strategy, release can be achieved by increased calcium at target sites, which 

plays an important role in biology related to certain diseases. Specifically, we designed a synthetic lipid that 

undergoes conformational changes upon calcium binding that disrupts membrane assembly and thereby 

triggers release of contents. In addition, we have developed enzyme-responsive liposomes targeting multiple 

enzymes that are overexpressed in diseased cells including esterase, phosphatase and β-galactosidase. In 

these systems, enzymatic removal of a trigger moiety synthetically introduced within the lipid head group 

afford non-bilayer lipids that can destabilize the liposomal membrane and promote content release. For both 

of these approaches, the design and synthesis of lipid switches, fluorescence-based liposome release assays, 

analysis of changes in liposome properties upon release using dynamic light scattering and electron 

microscopy will be presented. 
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Jinchao Lou received her B.S. in Chemistry from Northwest Normal University in Lanzhou, China in 

2016. During her undergraduate studies, she participated in undergraduate research with Dr. Qi Lin on 

developing fluorescent sensors and ion-responsive supramolecular functional materials. She also spent 

one semester as a visiting undergraduate research assistant conducting research with Dr. Leyong Wang 

from Nanjing University synthesizing pillararene-based host-guest complexes. In August 2016, she started 

her graduate career at the University of Tennessee, Knoxville under the supervision of Dr. Michael Best. 

Her research focuses on developing stimuli-responsive liposomes for drug delivery applications. Jinchao 

was one of the winners of 2019 Board of Visitors poster competition in the Department of Chemistry at 

UTK. She is interested in pursuing an academic career after graduation.    

                              Jinchao Lou 

     Chemistry Graduate Teaching Assistant,           

University of Tennessee 

“Stimuli-responsive liposomes for drug 

delivery applications” 
 

Host: Dr. Michael Best 

https://chem.utk.edu/people/jinchao-lou/

