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Liposomes have gained significant attention as 
adaptable nanocarriers for targeted drug delivery. 
Their phospholipid bilayer structure mimics natural 
cell membranes, allowing for the protection of 
sensitive cargo and the potential for surface 
functionalization to enhance targeting and circulation 
time [1]. 
Monoclonal antibodies (mAbs) are a cornerstone of 
cancer immunotherapy, designed to bind specific 
antigens on tumor or immune cells. They can block 
signaling pathways, induce immune responses, or 
deliver cytotoxic agents. However, their therapeutic 
reach is limited to extracellular targets, as the mAb's 
large size and hydrophilic nature prevent them from 
entering cells and accessing intracellular oncogenic 
proteins that often drive malignancy. 
Combining liposomal delivery systems with 
antibody-based therapies offers a potential strategy 
to overcome these limitations, enabling intracellular 
delivery while reducing systemic toxicity and off-
target effects [2]. 
In this study, monoclonal antibodies targeting the c-
MYC protein were successfully purified using affinity 
chromatography, yielding high-purity preparations 
suitable for encapsulation. Liposomes were 
separated from free antibodies using size-exclusion 
chromatography (SEC), which enabled efficient 
purification with minimal cross-contamination 
between liposomal and non-liposomal fractions. 
The presence of antibodies inside liposomes was 
confirmed using multiple complementary techniques. 
ELISA was employed to detect encapsulated 
antibodies following liposome disruption. 
Additionally, fluorescently labeled liposomes 
and antibodies were analyzed using ImageStream 
flow cytometry, allowing for high-resolution 
visualization and quantification of co-localization 
within individual liposomal particles. These methods 
provided robust evidence of successful 
encapsulation and structural integrity of the 
liposomal formulations. 
Furthermore, cellular uptake of liposomes containing 
labeled antibodies was demonstrated, confirming 
their potential as intracellular delivery vehicles. 

These findings underscore the potential of liposome-
based systems for the effective delivery 
of monoclonal antibodies. The successful 
confirmation of antibody encapsulation and cellular 
uptake highlights the functional integrity of the 
developed system. Additionally, the use of SEC 
allowed precise purification of liposomes, which is 
essential for downstream in vitro and in vivo 
applications.  
Taken together, liposomal antibody delivery systems 
represent a potential therapeutic strategy that could 
significantly expand the scope of immunotherapy 
and contribute to the development of next-
generation biologic drugs. 
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Figure 1. Scheme representing liposomes loaded with 
antibodies before purification. Figure prepared in 
BioRender.com 
 
 
 


