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Target audience 
Researchers interested in developing innovative nanosystems for delivery of Magnetic Resonance Imaging contrast agents and Molecular imaging applications. 
 

Purpose 
In this contribution, we present newly synthesized 3,5-C12-EG-(OH)4 and 3,4-C12-EG-(OH)4 dendrimeric amphiphiles as new species able to selfassemble into 
vesicles named dendrimersomes1,2 and we compare their properties to other structurally similar Janus dendrimers (Figure 1). The aim of this study was also to define 
the effective applicative potential of vesicles as nanocarriers for theranostic approaches, by collecting additional information about the applicability as Magnetic 
Resonance Imaging reporters, drug loading, stability into biological relevant media, biocompatibility, biodistribution and in vivo imaging performance.  
 

Methods 
The new amphiphiles 3,4-C12-EG-(OH)4 and 3,5-C12-EG-(OH)4 were synthesized by connecting a hydrophobic segment (consisting of one 3,5 or 3,4 bis-dodecyl 
substituted benzoyl ether) to a hydrophilic polyester dendrimeric structure endowed with four hydroxyl groups at the distal termination. All vesicles were prepared by 
using the film hydration method, characterized by Dynamic Light Scatter and designed to encapsulate the clinically approved MRI contrast agent Gadoteridol inside the 
inner aqueous core or the glucocorticoid drug prednisolone phosphate (PLP). Basic relaxometric characterization was performed at 0.5 T and the stability was assessed 
on the basis of the Gadoteridol release after in vitro incubations simulating physiological vascular conditions (pH, temperature and exposure to plasmatic components). 
Both human and murine cells were used to address biocompatibility while platelet aggregation assay provided information about feasibility of administration via 
intravenous injection. MRI was carried out on 7 T imaging scanners on healthy Balb/c mice to evaluate the biodistribution and the imaging performance. 
 

Results 
The newly reported amphiphiles were able to self-assemble into uniform suspensions of vesicle-shaped objects (PDI < 0.2), with different sizes depending on the 
position of aliphatic chains into the dendrimeric structure. Gadoteridol and PLP were encapsulated in the inner core with good efficiency. Based on relaxometric 
studies, a very high water permeability of the vesicular bilayer was estimated. Cell viability and proliferation rate were not affected by the exposure to dendrimersome 
suspensions even at high doses and for long incubation times, and no relevant platelet aggregation effects were observed. 3,5-C12-EG-(OH)4–based vesicles showed 
the highest capability to retain Gadoteridol after interaction with serum proteins at 37 °C during in vitro stability tests. MR T1-weighted images acquired on animals 
after dendrimersome administration showed a consistent local contrast enhancement (above 100%) on accumulation organs, revealing the typical biodistribution pattern 
expected for nanoparticles (e.g. liver and spleen accumulation) with no episodes of acute toxicity occurring. 
 

Discussion 
Dendrimeric membranes were found to display several properties that could be crucial for in vivo use. Besides being extremely safe and biocompatible, investigated 
vesicles were provided with dimensions and biodistribution patterns comparable to standard liposomes. Moreover, their extremely permeable membrane enables fast 
water exchange on paramagnetic center of the encapsulated MRI agents, avoiding quenching effects on the longitudinal relaxivity. Specifically, 3,5-C12-EG-(OH)4–
based vesicles were discovered to be endowed with high stability, being therefore interesting candidates for further development as theranostic tools. 
 

Conclusions  
By virtue of the easy modular synthetic approach of constituents and  their similarity to standard liposomes, the presented dendrimersomes retain considerable potential 
for effective practical use in biomedicine, debuting as new vectors of MRI agents and drugs.  
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Figure 2. Longitudinal relaxivity R1obs of suspensions of 
dendrimersomes after a 1 h incubation into isosmotic buffer containing 
serum proteins at 37°C and prolonged dialysis (30 h) with recursive 
dialysis buffer renewals (each 6 h). 

Figure 1. Tested dendrimeric forms: (3,5)12G1-PE-BMPA-G2-(OH)8 and (3,4)12G1-
PE-BMPA-G2-(OH)8 dendrimer (up: left and right). Newly proposed amphiphilic
molecules: 3,5-C12-EG-(OH)4 and 3,4-C12-EG-(OH)4 (down: left and right). 
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