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Problem Statement: The limitations of conventional dosage forms of antibiotics is a major factor contributing to the
current global drug resistance crisis. Innovative materials are required for the development of nano drug delivery systems
to improve antibiotic therapy. The aim of this study was to design new biocompatible pH-sensitive lipids (PSLs) with three
hydrocarbon tails and a head group with a secondary amine and carboxylate function for delivery of Vancomycin (VCM) to
acidic conditions of infection sites. Methods: A series of lipids was designed, synthesized and their structures were confirmed.
The physicochemical, in vitro and in vivo properties of PSLs were determined. Findings: PSLs had diameters and polydispersity
indices of 99.38 + 6.59 nm to 105.60 + 5. 38 nm and 0.161 + 0.003 to 0.219 + 0.05 respectively. The zeta potential values were
negative at physiological pH 7.4 but changed to positive values with a decrease in pH. The drug encapsulation efficiency was
30 - 40%. Higher drug release was demonstrated at acidic pH as compared to physiological pH. The in vitro antibacterial
activity of PSLs against sensitive and resistant bacterial strains revealed superior antibacterial activity compared to bare VCM
at both pH conditions, with higher activity being observed at pH 6 as compared to pH 7.4. The in vivo study in a mice skin
infection model revealed that MRSA CFU load in mice skin treated with PSLs were able to kill MRSA up to 75x more than
bare VCM (Figure 1) Histomorphological skin analysis also correlated with the in vivo study. Conclusion and Significance: This
study confirmed the pH responsiveness of the novel fatty acid based lipids and its applicability for enhancing the treatment of
bacterial infections. It serves as a platform for the design of pH responsive materials for various other diseases as well such as
cancer and inflammation characterized by acidic conditions.
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