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diABZI (compound-3) is a selective agonist of the Stimulator of Interferon Genes (STING), capable of activating 
innate immune responses through the induction of type I interferons and pro-inflammatory cytokines, 
thereby promoting antitumor immunity. Although STING agonists have emerged as promising 
immunotherapeutic agents for both hematological and solid malignancies their clinical application is limited 
by suboptimal tumor delivery and systemic adverse effects. To enhance therapeutic efficacy while minimizing 
off-target toxicity, diABZI was encapsulated into liposomal formulations prepared by microfluidics. Two lipid 
compositions were developed: DOPE and a DPPC-based formulation. The liposomal formulations were 
characterized by Dynamic Light Scattering. Bilayer properties were investigated using fluorescent probes at 
physiological (pH 7.4) and endosomal (pH 5.5) conditions to evaluate the pH responsiveness of both unloaded 
and diABZI-loaded liposomes. Structural organization was further assessed by Small-Angle X-Ray Scattering 
(SAXS) at both pH values. In addition, in vitro drug release and stability studies were performed in human 
serum. Immunofluorescence studies were performed to analyse fluorochrome-loaded liposome capture by 
cells, while RNA and Flow cytometry (FACS) analyses were performed to determine cellular activation induced 
by diABZI-loaded liposomes. SAXS analysis revealed that DPPC liposomes maintained a largely unchanged 
bilayer organization upon acidification, whereas DOPE-based liposomes showed greater pH-dependent 
structural rearrangements, particularly after diABZI encapsulation, consistent with the fusogenic nature of 
DOPE, also confirmed by fluorescence spectroscopy. Moreover, both formulations were efficiently 
internalized by mouse and human tumor cell lines and macrophages and, when loaded with diABZI, induced 
a type I interferon response comparable to that elicited by free diABZI. 


