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Improving selective targeting to macrophage subpopulations through altering the polyethylene glycol 
composition of liposomes.

Background

Goal

• Conventional drugs are often quickly detected by
reticuloendothelial system (RES).

• Liposomes are spherical vesicles that consist of one or multiple
phospholipid bilayers and can be used to encapsulate these drugs.

• Several liposomes have been approved to selectively target specific
tissues in the body as liposomes reduce the toxicity of the
encapsulated drug while also improving the efficacy.

• Studies show that liposome PEGylation (the covalent linking of
polyethylene glycol (PEG) chains) effectively improves the
circulation time of liposomes as it increases the hydrophilicity of
the liposome.

Investigate the effect of DOX loaded PEGylated liposomes on
selective targeting to macrophage subpopulations (M0, M1, and M2).
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different liposomes that will be made.

Results

Conclusion and Future works

It is evident that as the PEG content increased in the liposomes, the IC50

values increased as well. A liposome with a higher composition of PEG 
allowed for less naïve macrophages to die when they were exposed to 
DOX encapsulated liposomes.

Increasing PEG 
reduced 
macrophage death

Increasing the PEG composition reduced the cytotoxicity of DOX.

Future Works:
• Can be connected to studies involving targeted drug delivery where 

drug delivery vehicles are designed to target specific cells only 
through synthesis of very specific modified liposomes.  
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A general trend of increasing IC50 concentrations (Figure 1) was observed as the composition of PEG 
increased in the liposomes when delivered to naïve macrophages.

A sigmoidal dose-response curve is used to calculate the 
IC50 values for each liposome, shown in the equation to 
the right. Where 𝐴 is the upper limit of the dose curve, 
𝐴 is the lower limit, p is the steepness of the curve, and
𝑥 is the IC50 concentration. One of several sigmoidal 
dose-response curves is shown below in figure below.

𝑦 = 𝐴 +
𝐴 − 𝐴

1 +
𝑥
𝑥

This trend demonstrates a decreased level of 
toxicity that DOX has with increasing PEG since 
a higher IC50 concentration reflects that more 
DOX is required for 50% of the cells in the well 
plate to stay alive and metabolize. 

(Figure 1)


