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Polymer-lipid hybrid (PLH) nanoparticles have become an appealing therapeutic delivery system owing to their special properties. 
These nanoparticles are made with polymer and lipid components and have garnered significant interest across therapeutic 
applications. The combined properties of the polymers and lipids enable improved drug delivery by enhancing the stability, 
biocompatibility, and controlled drug release of the nanoparticle. The versatility of this form of drug carrier, including biomimetic 
and biocompatible features, allows the encapsulation of a wide range of therapeutic agents, including hydrophilic and hydrophobic 
compounds, proteins, and nucleic acids. These drug carriers can be modified and adapted to target the desired site of action, 
specific cells, and tissues, while minimizing the possibility of off•target and adverse effects. Thus, this review provides an in•depth 
analysis into PLH nanoparticles as a novel delivery system, their inherent characteristics, the functionalization strategies, and their 
wide applications, while providing their potential for future possibilities. 
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I. Introduction

Polymer-lipid hybrid (PLH) nanopartides (Figure l) are 
nanoscale drug delivery systems with both polymer and lipid 
components. These are core-shell nanoparticles with the 
physical stability and biocompatibility of polymeric and lipo• 
soma! nanoparticles, composed of a polymeric core and 
lipid/lipid-polyethylene glycol (PEG) shells (1) (Figure 1). 
While polymeric nanoparticles have good structural integ· 
rity, reduced polydispersity, and prolonged duration of 
plasma circulation, their drawbacks include biocompatibility 
issues due to polymer degradation and reduced drug encap· 
sulation efficiency {EE) for hydrophilic drugs (2). On the 
other hand, lipid nanoparticles can encapsulate both 

hydrophilic and hydrophobic drugs; however, their reduced 
biological stability, high polydispersity, and limited surface 
functionalization scope impact their utilization in drug deliv• 
ery (2, 3). PLH nanoparticles are, therefore, amongst the 
most studied and alternative delivery strategies aimed 
towards transforming treatments and overcoming the limita• 
lions associated with polymeric and lipid nanoparticles [4]. 

The distinctive characteristics of PLH nanoparticles such 
as, enhanced stability and adaptability in protecting the ther• 
apeutic agents, have enabled targeted delivery and increased 
bioavailability; hence, PLH nanoparticles have been investi• 
gated for a wide range of applications, including bioimaging, 
gene delivery, and vaccine delivery (5-7]. They are regarded 
as a promising drug delivery tool for several drugs, including 




































