
 

Abstract 

Ischemic stroke is one of the leading causes of mortality and long-term disability worldwide. While 
acute interventions exist, there is still a critical need for therapies that can support neuronal 
recovery and reduce secondary damage in the post-ischemic phase. CDP-choline is a 
neuroprotective compound with promising biological activity, including membrane repair and anti-
inflammatory effects. However, its clinical application has been limited by rapid plasma clearance 
and poor brain penetration due to the blood-brain barrier (BBB).  

In this study, we developed a liposomal nanocarrier to improve the therapeutic potential of CDP-
choline. Liposomes were functionalized with GM1 ganglioside, a neuronal membrane component 
with known neuroprotective properties, and conjugated with the OX26 monoclonal antibody, which 
targets the transferrin receptor overexpressed at the BBB. GM1 contributed to both biological 
efficacy and technological performance: it enhanced membrane stability, prolonged systemic 
circulation, and mediated the formation of a protein corona enriched in dysopsonins, such as 
apolipoproteins and transferrin. This helped reduce opsonization and facilitated BBB translocation 
via receptor-mediated pathways. The OX26 antibody provided active brain targeting, significantly 
increasing the delivery of CDP-choline to brain tissue. Physicochemical characterization confirmed 
colloidal stability and controlled release. In vivo studies in an ischemia/reperfusion rat model 
demonstrated improved pharmacokinetics, higher brain accumulation, a 96% survival rate, and a 
strong reduction in oxidative stress markers, including lactate and peroxidized dienes. These results 
support the use of GM1/OX26-functionalized liposomes as a promising delivery platform to enhance 
the efficacy of CDP-choline in post-stroke neuroprotection. 

 


