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i.- SERVICES PROVIDED BY NPs: 

 - Drug Delivery
 - Radiomedicine
 - Antigen Presenter
 - Active Principle

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

iii.- NANOIMMUNOLOGY

NANOMEDICINE 



1.- NANOPARTICLES FOR DRUG DELIVERY



CHAPTER 1 DRUG DELIVERY. THE CASE OF CISPLATIN



Pt CELL    AND   DNA ACCUMULATION. 



BIODISTRIBUTION IN MICE 



BIODISTRIBUTION IN MICE 



AuNP- cisPt TUMORAL EFFECTS



NON-VIRAL VECTOR FOR mRNA CAR T CELL THERAPY 



SAFE NON-VIRAL VECTOR FOR OLIGONUCLEOTIDES THERAPY



NON-VIRAL VECTOR FOR TRANSFECTION



NON-VIRAL VECTOR FOR TRANSFECTION



2.- NANOPARTICLES AS CONTRAST AGENTS.
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Denis Oró I Wladimiro Jimenez, Clinic

Hainfeld et al. The British Journal of Radiology, 

79 (2006), 248-253

FLUORESCENCE               ICPMS

MRI

CAT (X-ray)

CHAPTER 2 RADIOMEDICINE. IMAGING CONTRAST AGENTS



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

NANOCERIA AS SAFE CT CONTRAST AND PROTECTIVE AGENT



Ana Garcia

NANOCERIA AS CT CONTRAST AND PROTECTIVE AGENT
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NANOCERIA AS CT CONTRAST AND PROTECTIVE AGENT



3.- SILVER NANOPARTICLES TO SENSITIZE BACTERIA TO 
ANTIBIOTICS 



“there is the danger that the 
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

EXPLOITING SILVER IONS ANTIBIOTIC SYNERGY



EXPLOITING SILVER IONS ANTIBIOTIC SYNERGY



CONTROLLED SILVER IONS PROVISION



4- NANOPARTICLES AND THE IMMUNE SYSTEM.







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

CHAPTER 3. NP AND THE IMMUNE SYSTEM



5.- NANOPARTICLES AS ANTIGEN PRESENTERS



MACROPHAGES (BIG EATERS)

PRR (Pattern Recognition Receptors)

TLR (Toll Like Receptors)

The innate immune system is the responsible 
of the on-set of immune response

Au -cysLPFFDNH2 

Au -Protein Digest/Media-Buffer

CHAPTER  ANTIGEN PRESENTERS



BIOCHEMICAL RESPONSE OF MACROPHAGES To CONJUGATES



Random (enthalpy) vs. cooperative (entropy) Protein Corona formation. 



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

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.



CHAPTER 1 ACTIVE PRINCIPLES. NANOIRON AND NANOCERIA



B

A

5 nm

5  1/ nm

200 nm

2 nm

IMMUNO(METABOLIC)MODULATION WITH NANOCERIA 



CHAPTER 4. NANOCERIA MINERAL ANTIOXIDANT



vs

3 nm CeO2 NP COLLYRIUM TO PROTECT THE EYE FROM ROS

Healthy Control      Diseased Diseased + CeO2

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



i.- SERVICES PROVIDED BY NPs: 

 - Drug Delivery
 - Radiomedicine
 - Antigen Presenter
 - Active Principle

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

iii.- NANOIMMUNOLOGY

NANOMEDICINE 

1.- Xenobiotic, Ortobiologic, Safe

2.- Biodegradable

3.- Accumulable

4.- Proton Sponge/
endosomal escape

5.- Contrast agent

6.- Affordable
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