"Infecciones, osteoporosis y cdncer: alternativas para
curar huesos "

Maria Vallet-Regi
https //www.ucm. es/valletr'eglgroup M)
Osteoporosis

ere gt @ g i* N

vs0?
.-'

/ Cancen

Infection




Nanotransportadores Nuevos nanotransportadores

' 4 °
clasicos
Mesoporous silica
Q 0 Nanoparticles nanoshells nanoparticles
> —)
2 - 100 nm 75 - 150 nm
Nanotubes
Fullerenes
30 - 150 nm
S e,
ESen Aty o .
- %= Dendrimers Nanocrystals
i
2 - 50 nm
gf’mg ) s Graphene

Maria Vallet-Regi 1 nm -‘}hick


http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=-mq06zAkr2LQxM&tbnid=YLlODLTtnOMHuM:&ved=0CAUQjRw&url=http://students.chem.tue.nl/ifp03/&ei=Q_I_UrzIBonX0QWnsYCICQ&psig=AFQjCNFt7z5jcW7UjcGaMWDTivxczvsayA&ust=1380008869846166
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=wUW8EtofJKqC4M&tbnid=swGdw4ZB4AhJiM:&ved=0CAUQjRw&url=http://ounae.com/grafeno-nanoelectronica-futuras-aplicaciones/&ei=43pBUsHeLtSp7AaYpYHwCA&bvm=bv.52434380,d.ZGU&psig=AFQjCNGdH75hsDkCgB5GBnjzqsgG3MEeiw&ust=1380109351057413

{@y @ s Pegylated Liposomes Mesoporous Silica Nanoparticles
Maria Vallet—Regi loaded with MLP loaded with MLP

Phospholipids d—{_‘PEG #» Cholesterol ~@» MLP & MMC
M.Manzano, A.Gabizon, M.Vallet-Regi. Pharmaceutics. 14, 1483 (2022).



off e §\t g
Z-EStab'hdad Maria Vallet-Regi %?v;g 3

Meso scale

11 11 N

Amorphous
_SiO,

Atomic scale 3

Maria Vallet-Regi,M.Colilla,I.Izquierdo and M.Manzano, Molecules,23,47,2018






R

Opinion paper, October 2021
Our contributions to
applications of mesoporous
silica nanoparticles
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1-Fabricacion y caracterizacion

St 0 Si(OCH,CH3),
0 5ml (TEOS)

1-filtrar
2-lavar (i:H20, ii: EtOH)
3-secar

Extraccion del surfactante

Disolucién de NH,NO; (10mg/ml)} ™
en EtOH/H,0 (95%)
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High load charge (S & 1000 mé/g) 1-Fabricacion y caracterizacion
Homogeneous preparation Sy ole
Particle diameter:70- 130 nm %ﬁ%

1400 pores/particle Maria Vallet-Reg

Pore diameter 2....12 nm
Large scale preparation
Well established chemistry can be used to modify surface or to attach nanomachines
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Vectorisation ligans, to guide the nanosystems towards the diseased bone, increasing
bioavailability and reducing toxicity

Therapeutic agents (drugs and! ef ' la combined therapy and increase its
efficacy & |

Stimuli sensitive componenj Sasadjust the pharmacokinetic profiles against
certain stimuli related to ‘ or
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6-Que se internalicen
Internalisation oriented to tumour cells:targeting
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G. Villaverde, V. Nairi, A. Baeza, M. Vallet-Regi. Chem. Eur. J. 23,7174 -7179
(2017).
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Detection

get ready!

Antifouling ¢
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Drug delivery

M Martinez-Carmona, Y Gun'ko, M Vallet-Regi. Pharmaceutics 10 (4), 279, 2018



La resistencia a los antibioticos es un grave problema de salud puiblica que
causa 670 000 infecciones y 33 000 muertes al ailo sdlo en Europa.
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Nanoparticles
New Weapon againts
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Osteoporosis Disease and Treatment
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g E The present review details a chronological description of the events that took place during the development of
b E mesoporous materials, their different synthetic routes and their use as drug delivery systems. The outstanding
'2 g textural properties of these materials quickly inspired their translation to the nanoscale dimension leading to
.g Z mesoporous silica nanoparticles (MSNs). The different aspects of introducing pharmaceutical agents into the
3
'.‘g E pores of these nanocarriers, together with their possible biodistribution and clearance routes, would be
*;‘ § described here. The development of smart nanocarriers that are able to release a high local concentration of
8 2 the therapeutic cargo on-demand after the application of certain stimuli would be reviewed here, together with
] § their ability to deliver the therapeutic cargo to precise locations in the body. The huge progress in the design
% ‘2 and development of MSNs for biomedical applications, including the potential treatment of different diseases,
5 5 Received 27th January 2022 during the last 20 years will be collated here, together with the required work that still needs to be done to
12 § DOI: 10.1039/d1cs006590 achieve the clinical translation of these materials. This review was conceived to stand out from past reports

5 '§ since it aims to tell the story of the development of mesoporous materials and their use as drug delivery
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pH-responsive nanoparticles
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Redox-responsive nanoparticles for
synergistic effect in cancer cells

Apoptotic drug
loaded MSN
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Pro-apoptotic protein
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Elevated intracellular levels of
glutathione are a characteristic feature of
the tumor microenvironment.

We designed a system triggered by
Glutathione to release pro-apoptotic

drug and protein. /
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Apoptosis-mediated
cell death
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of apoptosis pathways
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A L 3 .o Recentwork: Dual-action hydrogel for wound dressing

Objective: To develop a hydrogel that targets not only the pathogen, but also the associated inflammation

Synthesis: Gelatin methacryloyl matrix copolimerized with an anion-exchanged polymerizable ionic liquid

Mechanical properties
improvement

Gelatin methacryloyl

Antimicrobial Anti-inflammatory
activity 5 activity
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A LBz .a Current work: Polymeric lonic Liquids Nanoparticles

Objective: Synthesis and biological evaluation of Polymeric lonic Liquids Nanopatrticles (PILs NPs)

Currently optimising the synthesis and characterization of the PILs NPs.
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Macroporous scaffolds for tissue regeneration

~

Cartilage skin

v

tigament

\_

Therapeutic agent \Q g Cells
4 o B ) Scaffolds e
%%95%3 Stem cells
Peptides S
‘& matt]re cells
™ Y é-.j
| MIRNA \_macrophages
;5 80+ , o.sag
g o0 ’ om0 £
% 40 + u.z7§
§20< ) gl — 0,135
Time (h) |
1(;-:..} %»#'{'f B




BONE REGENERATION

Bone mass loss /_\‘

Mesoporous bioactive
glass nanoparticles
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Mesoporous bioactive glass nanoparticles (nMBG)
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‘ Bone density t Risk of fracture

Limitations and problems
with conventional

\ treatments

Osteoporosis - Senescence

Reactive Oxygen Species
Oxidative stress
Senescence
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Mitogenic, angiogenic and
chemogenetic activity
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E pharmacentics

Article
Pleiotrophin-Loaded Mesoporous Silica Nanoparticles as a
Possible Treatment for Osteoporosis

ey

Daniel Lozano '3+
Miguel Manzano %

, Beatriz Leiva !, Inés S. Gémez-Escalonilla ', Sergio Partal-Nifiez *, Arancha R. de Gértazar *,
and Maria Vallet-Regi
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Nanomedicine: MSNs

To deliver PTN to specific bone
tissues to obtain optimal
concentrations

L To develop a nanocarrier based on MSNs that exert a
Objective protective action of the deleterious effect of senescence-

related osteoporosis

Polimeric coating whith
Polyethylenimine
(PEI)

MSNs

PTN LOADED by
ADSORPTION (24h)

\

/ Synthesis and Physico-chemical characterization

~

MSN@PEI

MSN@PEI-PTN

Mesoporous silica nanparticles for drug delivery. M Vallet-Regi - Advanced functional materials, 2020
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Pleiotrophin-Loaded Mesoporous Silica Nanoparticles as a
Potential Treatment for Senescence-related Osteoporosis
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