
Nasal Delivery Redifines Immunity: 

Fighting Melanoma Brain Metastases with a 

Cancer Nanovaccine

Bárbara Carreira
(a.carreira@ff.ulisboa.pt)



The Hurdle: Melanoma Brain Metastases

MORE THAN OF 60% OF 
MELANOMA PATIENTS 

WITH ADVANCED DISEASE 
WILL DEVELOP BRAIN 

METASTASES

POOR CLINICAL 
OUTCOME

1-year survival rate 
≈15%

CURRENT THERAPIES

LIMITED PERMEABILITY THROUGH THE BBB

INCIDENCE
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Our Approach: Multifunctional Nanovaccines
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Cancer
Nanovaccine
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Polymeric matrix

(PLGA/PLA)

Targeting ligands

(Mannose)

Immunoadjuvants

(CpG & Poly(I:C))Melanoma Neoantigen

(MHCII-ag)



Cancer
Nanovaccine
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Cancer Nanovaccine: Physicochemical Characterization

NP
Size1

(nm ± SD2)
PdI ± SD2

Ζ-Potential

(mV ± SD2)

Peptide EE

(% ± SD2)

Peptide LC

(μg/mg ± SD2)

Adj1 EE

(% ± SD2)

Adj1 LC

(μg/mg ± SD2)

Adj2 EE

(% ± SD2)

Adj2 LC

(μg/mg ± SD2)

man-NP 198 ± 2 0.16 ± 0.02 -4.48 ± 0.6 60.8 ± 3.7 30.4 ± 3.27 82.0 ± 5.2 4.6 ± 0.65 93.2 ± 5.2 10.4 ± 0.9

Table 1. Nanoparticle (NP) size, polydispersity index (Ð), entrapment efficiency (EE) and loading capacity (LC) of antigens into NP.

Adjuvants: High entrapment efficiency

Peptides: Moderate entrapment efficiencyTarget product specifications for optimal

DC target & Activation

Size: < 200 nm

PDI: < 0.2 

DAPI (nucleous)

Cy5-labelled Man-NP
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Nanovaccine

NV are taken up by DC NV induce the activation of DC – upregulation of CD80 and CD86

imed Research Institute for Medicines 

8



Cancer Nanovaccine: Restricts Melanoma in combination with anti-PD-L1
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Increased expression of cytotoxic T cells 

within TME

8 10 12 14 16 18 20 22

0

500

1000

1500

Days post tumor inoculation

T
u

m
o

u
r 

v
o

lu
m

e
 (

m
m

3
)

PBS

Nanovaccine NASAL + PD-L1

Nanovaccine SC + PD-L1

p =0.0046

p =0.0048

0

10

20

30

40

CD3

%
 C

D
3

P < 0.0001

P < 0.0001



Cancer Nanovaccine: Prevents Melanoma Brain Metastases

PBS 
Nanovaccine SC

αPD-L1
Nanovaccine NASAL

αPD-L1
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Nanovaccine NASAL prevented the 

development of melanoma brain tumors
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Cancer Nanovaccine: Prevents Melanoma Brain Metastases

PBS 
Nanovaccine SC

αPD-L1
Nanovaccine NASAL

αPD-L1
Nanovaccine NASAL triggered the 

infiltration of T, NK, DC and

MHCII-microglia within TME
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Main Conclusions

Specific antigen anti-tumor 

immune response against primary 

and metastatic melanoma

Cancer vaccines constitute 

a potential strategy to 

improve response rates of 

metastatic cancer patients

NV has an impact on both DC and T 

cell phenotypes, triggering their 

activation
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