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COVID-19: Morbidity and vaccination status

34%

66%

Vaccinated*

Not
vaccinated

World population

*Received at least one dose of COVID-19 vaccine



COVID-19: Morbidity and vaccination status

84%

16%
Vaccinated*

Not
vaccinated

Low-income countries

*Received at least one dose of COVID-19 vaccine
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Multi-epitope- and siRNA-based Nano-Vaccine

• Safe

• Specific

• Immunogenic



DC-Targeted Nano-Vaccine against SARS-CoV-2

Created in BioRender.com
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• Bioinformatic-assisted selection of SARS-CoV-2 

immunogenic MHC class I and MHC class II 

peptides:

• Surface accessibility

• Absence of reported mutations

• High population coverage

• Antigen epitopes validated for T cell and B cell 

activation

SARS-CoV-2 Nano-Vaccine: Strategy

Daniella VaskovichRita Acúrcio
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COVID-19 Nano-Vaccine: Characterization

Polymeric matrix
(PLA/PLGA)

Targeting ligands
(Mannose)

Modulators of 
DC function

(CpG and Poly(I:C))

SARS-CoV-2-associated
Spike (S) Antigens
(MHC class I and II)
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Stable in suspension
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SARS-CoV-2 Nano-Vaccine: Stability at RT



S.C. administration of Nano-Vaccine did not induced neurotoxicity or affect mice motor coordination
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SARS-CoV-2 Nano-Vaccine: Preclinical Safety
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S.C. administration Nano-Vaccine did not show any abnormal toxicity in blood chemistry

S
al

in
e

Fre
e

N
V

0

1

2

3
W

B
C

 (
1

0
*3

/µ
l)

S
al

in
e

Fre
e

N
V

0

2

4

6

8

10

R
B

C
 (

1
0

*6
/µ

l)

S.C. administration of Nano-Vaccine did not show any abnormal toxicity in blood hematology

SARS-CoV-2 Nano-Vaccine: Preclinical Safety



SARS-CoV-2 Nano-Vaccine: Elicits robust humoral immune response

IgG RBD WT coating
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SARS-CoV-2 Nano-Vaccine: Elicits robust cellular immune response

CD8+ T cells

IFN-γ IL-2TNF-α
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SARS-CoV-2 Nano-Vaccine: induced memory immunity

Humoral response

Cellular response

IgG MHC-I coating IgG MHC-II coating

Challenge Challenge
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SARS-CoV-2 Nano-Vaccine: siPD-L1
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SARS-CoV-2 Nano-Vaccine: siPD-L1



Multi-epitope and siRNA Nano-Vaccine

Polymeric 
matrix

Targeting ligand
(Mannose)

Modulators 
of 

DC function
(CpG, Poly(I:C)
and siPD-L1)

SARS-CoV-2-associated
Spike (S) Antigens
(MHC class I and II)

Polyarginine

siRNA
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siPD-L1 cause to a decrease in PD-L1 levels in the spleen



SARS-CoV-2 Nano-Vaccine: Neutralization test

Created with BioRender.com



SARS-CoV-2 Nano-Vaccine: Neutralization test



Safe to Use Easy to Distribute

• Next-generation multi peptide-, TLR agonists-, siRNA- based Nano-Vaccine

• Safety – Nano-Vaccine did not reveal any abnormal toxicity.

• Specificity - Nano-Vaccine successfully induced antigen-specific secretion of IgM, IgG and IgA antibodies

with high binding affinity to SARS-CoV-2 RBD.

• Neutralization - Specific neutralization of SARS-CoV-2 RBD, WT and all relevant mutations by sera of

immunized mice with our Nano-Vaccine.

• Efficacy - Nano-Vaccine successfully increased the cellular activity of effector T cells and B cells.

• Shipping advantage - our Nano-Vaccine does not require cold-chain management and is stable in RT.

• Administration routes - the Nano-Vaccine can be administered intranasally (“needle-free”).

Specific, safe and immunogenic 
next-generation Nano-Vaccine

Conclusions
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