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Cobalt nanoparticles modulate cytokine in vitro
release by human mononuclear cells, mimicking

f
| !

autoimmune disease. 2
Changes from controls of cytokine release in PBMCs Di Gioacchino
cultured with different concentrations of Co nanoparticles et al 2006
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IL-10 TNF-a IL-17 IFN-y
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of cytokines in
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Cytokine production by stem cells

e Di Gioacchino et al, in®press



(b) Periodically closed CNF

BioM

(c) SWCNT

(d) mwONT
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Integrated optical density

Attenuation of allergic airway
inflammation and hyperresponsiveness
.... by silver nanoparticles

the international

journal of

nanomedicine
Dove

Park et al. 2010
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Fullerens and mast cells

Ryan et al, 2007

Inhibition of degranulation

Inhibition of cytokine release

Inhibition of IgE response

GM-CSF (ng/ml)

Inhibition of PGD2 production

o
Cgq(g/m) = spon 1,000 100 0

Inhibition of IgE and

I3 pg/0Scells &

not IgE mediated mediatory release
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miU/ml

Novel nanoparticles for the delivery of

recombinant hepatitis B vaccine nanomedicine
1000+ Dhruba et al, 2008
800-
11000
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E 7000+
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= 5000
Om & 2 @//l; E
0 1 2 3 4 5 3000
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- Recombinant HBsAg (V)
- HBsAg-PEG5000-PLGAS5000 NP (e)
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Nanoparticles-Based Allergen-
Delivery Systems

Biodegradable Polymeric Nanoparficles.
o Polyesters
« Polylactides - PLA and PLGA (Betv 1 —Ole e 1 —ragweed - mites)
» Poly(e-Caprolactone) — PCL (mostly used for bacterial vaccine)
o Poly(Anhydrides) - (PVMA (Gantrex nanoparticles) (Grass)
o Poly(Gamma-Glutamic Acid) - yPGA (Grass)
o Poly(Vinylpyrrolidone) - PVP (aspergillus fumigatus)

o Polysaccharides — Chitosan (mites - peanut)

Nondegradable Polymeric Nanoparticles

o Latex, gold, silica, or polystyrene (in vivo clearance?)



Gantrex nanoparticles (methyl vinyl
ether and maleic anhydride - PVMA)

Symptoms score after the challenge with OVA i.p.

Gomez 2005 - 2010 |

Treatment Temperature decrease (°C) Piloerection Mobility Cyanosis Survival rate (%)
OVA 72+ 1.1 + Low +++ 40
OVA"-NP 73+02 + Normal ++ 100
OVA"-LPS®.NP 45436 + Low + 20
OVA"-LPS™.NP 6.1+£22 + Normal + 80
Decrease in specific IgE g
) . 140002 I
Increase in IgG(2a) isotype ] |
= 7000
—n—OVA E 6000 1
10240 —4—OVA™NP 10240, ~ 50001
5120 A—A—A—A —OVA"LPS**NP 5120+ o )
—o— OVARLPS® O 4000
2560 ] OVA -LPS"-NP 2560 = i ]
1280 1280/ E ]
£ 640] £ e40] i
c:_; = P & 320, 1000+
o  160] S 160 0
804 A /A - 80 /—A—A PBS Lol-Alum NP Lol-NP LPS-Lol-NP
40 — 40/ .
_ o _ " Reduced mortality rate and mMCP-1
0 10 20 30 40 50 0 10 20 30 40 50

Time (days after administration)

Time (days after admnistration)

levels in challenge expesment



Cellular & Molecular
Immunology

Induction of Th1-Type Immune Response by Chitosan
Nanoparticles Containing Plasmid DNA Encoding House
Dust Mite Allergen Der p 2 for Oral Vaccination in Mice

0.8 e D 4 weeks

| 7 weeks
0.6

0.4
” Peyer’s patch

0

Anti-Der p2 IgG2a A 45,(0D)

Chitosan-pDerp2 pDerp2  Chitosan PBS

0.57 O 4 weeks
B 7 weeks

Anti-Der p 2 Ig E A4, (OD)

Chitosan pDerp2 pDerp2  Chitosan PBS

Figure 5. Immunohistochemical examination of Der p 2
expression in mouse stomach and small intestine 3 days after
oral delivery of DNA nanoparticles. (A) Intestine from oral PBS
(*100). (B) Intestine from oral naked DNA (pcDNA3.1) (x100). (C)
Intestine from oral naked DNA (pDer p 2) (x100). (D) Intestine
from oral chitosan-pDer p 2 nanospheres (x100).

. ?ﬂﬂﬁm .

Chitosan Naked pDer p2 Chitosan-pDer p 2

01 o IFNy
25 D L4

IL-4/IFN-Y in BALA (pg/ml)
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NP (pg/ml) -

CDS0 MFI

Immunomodulatory nanoparticles as adjuvants and allergen-delivery system to
human dendritic cells: Implications for specific immunotherapy
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Allergen uptake (MFI)
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Modulation of DCs co-stimulatory molecules, soluble mediators, and receptors after treatment with different NPs 500 - i
NPs Size (nm) Cell type Co-stimulatory molecules Soluble mediators Receptors involved 400 - _:*_
Poly(ry-glutamic acid) ~210 Spleen DCs CD40 TNF-a MHC I o

CD80 IL-6 = 300- _

CD86 RANTES g —

MIP-1a E 200 -
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CD80 100 -
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CD86 S & @‘"
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Nanoparticles can be designed to provoke an immune response, by
either direct immunostimulation of antigen presenting cells or
delivering antigens to specific cellular compartments

For the obtention of the desired therapeutic response, size particle
conftrol is important since microparticles are rapidly cleared by
reticuloendothelial system, while nanoparticles have prolonged
circulation time and are efficient drug, enzyme, and protein carriers
by any route of administration

These biodegradable polymers can be either natural (chitosan,
alginate, carrageenan, albumin, gelatin, collagen, among others) or
synthetic [poly(lactic acids), PLA), poly(lactide-co-glycolic acids),
PLGA), poly(methyl meth- acrylate), PMMA), poly(e-caprolactone),
PCL), poly(alkyl- cyanoacrylates), PACA), and copolymers].

The former generally provide a relatively quick drug release, while the
latter enable extended drug release over periods from days to
several weeks
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Y Tumor antigen

'-|‘ MHC

~&y, Tumor antigen
“" Containing NPs

Advanced strategies
in immuno modulation 09 g
of cancer by NPs } @ 0;9
roliferation
Activation @)

© |12 % o= Vi
P N
© TGF-pi 1 7‘

© TGF-p \

" frontiers

In Immunology
Mizrahy et al 2017




Nanoparticle assisted

The key advantages of using nanoparticulate carriers:
Improved solubility and bioavailability of the cargo;

Possibility to be loaded with a variety of cargos such as siRNA,
peptides, proteins, and small molecule therapeutics.

The cargo can be protected from degradation, which can increase

its half-life, enhancing potential efficacy.

NPs can be modified for targeted site-specific delivery, mitigating
systemic toxicity issues. ies

To date, there are 45 NPs formulations approved for clinical use







