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INTRODUCTION 

Metastatic melanoma is one of the leading causes of morbidity and mortality worldwide. At present, there are no therapeutic vaccines approved for the prevention or treatment of 

metastatic melanoma, however different strategies have been devised to modulate immune cells to eradicate tumor cells. Different materials will be explored for the preparation of 

biocompatible and biodegradable nanoscale systems to overcome the delivery, efficacy and safety issues associated to immunomodulators, including antigens, oligonucleotides and 

carbohydrates. 

Hybrid lipid-polymeric and glucan-associated polymeric nanoparticles were obtained by the double emulsion-solvent 

evaporation method. OVA Alexa Fluor® 647 conjugate was entrapped as a model antigen and two different lipids, 1-

Palmitoyl-2-oleoyl-sn-glycero-3-phosphorylcholine (POPC) and 1,2-Dimyristoyl-sn-glycero-3-phosphorylglycerol 

(DMPG), were used to modify nanoparticle matrix. Beta-glucan carbohydrate was entrapped in PLGA-based NPs, in  

the presence or absence of glycol chitosan. The physicochemical properties of nanosystems were addressed following 

the methods described on Table 1. 

• Modification of polymeric nanoparticle matrix by lipids lead to lower mean diameters and 

smoother surfaces.  

• Hybrid lipid-polymeric formulations presented a monodispersed size population, with ZP 

close to neutrality and relevant EE and LC values for immunization purposes. 

• Nanoparticle did not affect DCs viability. 

• Nanoparticle internalization levels by DCs were time-dependent.  

• Successful co-entrapment of the immune-modulators glycol chitosan and beta-glucan 

Table 2. PLGA-lipid hybrid nanoparticle physicochemical properties 

Hybrid lipid-polymeric nanoplatforms showed favourable properties for antigen delivery and DC activation and maturation towards an effective immune response against tumor cells. Preliminary results of 

carbohydrate associated nanoparticles showed a potential nanoplatform, using carbohydrates (beta-glucan), for the targeted delivery of antigens to DCs. Mannan-modified nanogels will be developed for oral 

vaccination. Additional studies focused on the characterization of nanoparticle-cell interaction  and intracellular trafficking may clarify the potential of these different nanoparticles for immune modulation. 
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Design of multivalente nanoscale systems for the delivery of melanoma antigens and immune modulators to dendritic cells (DCs) to 

improve their cross-talk with T cells. 
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Table 3. Carbohydrate associated nanoparticle physicochemical properties 

Figure 2. Surface morphology  

of nanoparticles by AFM 
Figure 1. Cell viability of JAWSII cells determined by Alamar Blue® assay (N=3, 

n=6), 24 h 

Figure 3. Internalization profile of nanoparticles by JAW SII cells after 3, 24 

and 48 h of incubation (N = 3, n = 3) 
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