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NANOMEDICINE

i.- SERVICES PROVIDED BY NPs:

- Drug Delivery

- Radiomedicine

- Antigen Presenter
- Active Principle

il.- NP EVOLUTION IN PHYSIOLOGICAL MEDIA.
NANOPHARMACOKINETICS (nADME).

iii.- NANOIMMUNOLOGY



1.- NANOPARTICLES FOR DRUG DELIVERY



CHAPTER 1 DRUG DELIVERY. THE CASE OF CISPLATIN
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Pt CELL AND DNA ACCUMULATION.
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BIODISTRIBUTION IN MICE
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BIODISTRIBUTION IN MICE
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AUNP- cisPt TUMORAL EFFECTS
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NON-VIRAL VECTOR FOR mRNA CAR T CELL THERAPY
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SAFE NON-VIRAL VECTOR FOR OLIGONUCLEOTIDES THERAPY
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Figure 2.2. (A) CAR T-Cell manufacturlng process, based on non-viral nanoparticle mRNA transfection. First,




NON-VIRAL VECTOR FOR TRANSFECTION
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VIRAL VECTOR FOR TRANSFECTION

NON

igure 2.25. Wide-Field Fluorescence and Confocal Imaging of mRNA-GFP Transfected HEK293 cells.
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2.- NANOPARTICLES AS CONTRAST AGENTS.



CHAPTER 2 RADIOMEDICINE. IMAGING CONTRAST AGENTS

Short communication: Gold nanoparticles
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NANOCERIA AS SAFE CT CONTRAST AND PROTECTIVE AGENT

Pre-injection t: 15 min t: 30 min tt1h t:2h t:24 h t: 7 days

—M— Sublumbar
Muscle

Before 15min 30min 1h
injection

Ana Garcia et al. NANOMATERIALS 13, 2208 (2023)



NANOCERIA AS CT CONTRAST AND PROTECTIVE AGENT

30min 15min 5min Z2 min

Ana Garcia



NANOCERIA AS CT CONTRAST AND PROTECTIVE AGENT




3.- SILVER NANOPARTICLES TO SENSITIZE BACTERIATO
ANTIBIOTICS



EXPLOITING SILVER IONS ANTIBIOTIC SYNERGY

Do recoveries die, or are they killed?
The Pinstriped greens take on Big Ol

ECONOMISt  ossof the un: worstjobinthe world

Win or lose, dark days for Cameron

..... - How gangs suck El Salvador dry
When the drugs don'twork  “there is the danger that the
TS R X MR c e ignorant man may easily under

dose himself and by exposing his
microbes to non-lethal quantities
of the drug make them resistant.”

Alexander Fleming 1945 Stockolm




>
[ A J
@

L J

FIC of Ag NO; combined with

FIC of Ag NPs combined with

Tested strain Gram
Col Van Ami Te Col Van Ami Te
E. coli - 0.5 0.5 0.25 0.125 2.0 2.0 2.0 0.125
P. aeruginosa - 0.5 1.0 0.125 0.25 2.0 2.0 0.5 0.25
S. aureus + 0.25 1.0 1.0 0.5 1.0 1.0 1.0 0.25
53.2+3.3 r:n‘! s 5§w8;:‘31 nm pel .1 nm 66.6 £ 3.8 nm > 71.4 55 nm '-..
.o, .. el
3 ‘!': Qg... A .f * P .to "go 0
'53.;’}’ . o W <
'% s e °'. % “\ ﬁ ) :. 4 ’.. o.
? -’; s 2 =500 nm & - ® _1__5002£n_.
t’ .
255+ . .
,5:%- . 2%,
~500 nm =500 nm . 500 nm

134.8 £ 8.8 nm .
L d -
-
-
®
- -
% 500 nm

146.5 + 11.2 nm
w

162.8 £ 10.6 nm z

e
{ 500 nm

I
500 nm

189.4 *13.4 nm

176.6 £ 14.2 nm

v

I
500 nm

pee=TosTTeeI———
500 nm



CONTROLLED SILVER IONS PROVISION
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4- NANOPARTICLES AND THE IMMUNE SYSTEM.
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DETECTED

UNDETECTED

NANOPARTICLES AND THE INNATE IMMUNE SYSTEM

Effects

Ignored, silently eliminated

Inflammatory

Anti-inflammatory/healing

Mechanisms

Phagocytosis

ROS (corrosion)

PRR-dependent gene upregulation
Phagocytosis and autophagy
Antigen presentation
Inflammasome activation
Pyroptosis and necrosis

Anti-inflammatory factors
Angiogenic factors

Matrix components
Mineral anti-oxidants

Polymer/Biomolecule camouflage

Delivery of drugs to macrophages

Vaccine delivery and adjuvanticity
IVLP, OMVY)
Therapeutic immune activation
(cancer immunotherapy)

Autoimmune diseases

Chronic inflammatory diseases
Degenerative diseases

Ageing

Medical/Diagnosis




CHAPTER 3. NP AND THE IMMUNE SYSTEM

1 Steric repulsion to avoid recognition
2 Display of antigens on the surface
3 NP aggregates

4 NP-Biomolecules aggregates

5 Coated NP aggregates

6 REDOX active NPs

7 Corrosion and dissolution

NANOPARTICLES PROPERTIES

CORE
Y
el
COATING

AGGREGATION

CORROSION

CHEMICAL AND CATALYTICALACTIVITY

DISPLAY OF ANTIGEN/BIOACTIVE MOLECULES

Biocorona

Large aggregates
Composite aggregates
Coated aggregates

HOMO-AGGREGATION

HETERO-AGGREGATION

REDOX STRESS

ION RELEASE

Intended or spontaneous NP modifications and their impact on immune responses.




5.- NANOPARTICLES AS ANTIGEN PRESENTERS



CHAPTER ANTIGEN PRESENTERS

MACROPHAGES (BIG EATERS)

PRR (Pattern Recognition Receptors)

TLR (Toll Like Receptors)
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BIOCHEMICAL RESPONSE OF MACROPHAGES To CONJUGATES
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Random (enthalpy) vs. cooperative (entropy) Protein Corona formation.




Polarized Bispecific Au Nanoparticles for the Enhancement of Immune Responses against HIV

Au Nanoparticle
Colloidally stable in sodium citrate

Bifunctionalized Nanoparticle
Colloidally stable in biological environment

Antibody cooperative adsorption onto AuNPs and its exploitation to force natural killer cells to kill HIV-infected T cells Nano
Today 36, 101056 (2021)



6.- NANOPARTICLES AS ACTIVE PRINCIPLE.
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Ferumoxytol: a new intravenous iron preparation for
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Ferumoxytol is an intravenous iron preparation for treatment of the anemia of chronic kidney disease
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is present in the preparation, doses of 510 mg have been administered safely in as little as 17
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+/- 3 days with 3 weeks of oral iron 200 mg/day (as ferrous fumarate) in anemic patients with CKD.
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IMMUNO(METABOLIC)MODULATION WITH NANOCERIA




HEPATOLOGY @aso
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Bespoken Nanoceria: An Effective Treatment in Experimental
Hepatocellular Carcinoma
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Cerium oxide nanoparticles
reduce steatosis, portal
hypertension and display anti-
inflammatory properties in rats
with liver fibrosis
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l Cerium oxide nanoparticles display antilipogenic
effect in rats with non-alcoholic fatty liver disease Suctions
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Non-alcoholic fatty liver disease (NAFLD) omman cause of chronic liver disease
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Duarri et al. Repeated Topical Administration of 3 nm Cerium Oxide Nanoparticles Reverts Disease Atrophic
Phenotype and Arrests Neovascular Degeneration in AMD Mouse Models ACS nano 2023




NANOMEDICINE

.- SERVICES PROVIDED BY NPs: 1.- Xenobiotic, Ortobiologic, Safe
- Drug Delivery

- Radiomedicine

- Antigen Presenter
- Active Principle

2.- Biodegradable
3.- Accumulable

4.- Proton Sponge/
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lii.- NANOIMMUNOLOGY 6.- Affordable
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