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Nanomedicamentos:
El futuro presente

ERNESTO CABALLERO-GARRIDO Ph.D
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:Queé es un medicamento?
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Segun la legislacion Espafiola (RD 1/2015 de 24 Julio )
Ley de garantias y uso racional de los medicamentos y
productos sanitarios

loda sustancia o combinacion de sustancias que se presenta
como poseedora de propiedades para el tratamiento o
prevencion de enfermedades en seres humanos [...]
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:Como se define “nano”?
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La Comisidon Europea recomendo en 2011 una definicion de los
nanomateriales basados en el tamano del material:

The lower limit was proposed at 1 nm.
An upper limit of 100 nm 1s commonly used by general consensus [...]

Given the special circumstances prevailing in the pharmaceutical sector
[...], (the previous definition) should not prejudice the use of term nano™
when defining certain pharmaceuticals |[...]
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top-down

productos sanitarios

natural self-assembly

tefihnological self-assembly

v lithegraphy
electron-beam lithography
nano-imgrint lithography

scanning probe lithography
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¥ 100,000
e
¥ 100,000
Single-walled Strand of Hair House
Carbon Nanotube 100 micrometers 10 meters
1 manometer diameter diameter wide
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Life Sci. 2018 May 15;201:37-44. do1: 10.1016/5.1£s.2018.03.044. Epub 2018 Mar 22.
Nanoparticles designed to regulate tumor microenvironment for cancer therapy.
Li M!, Zhang F!, SuY!, Zhou J?, Wang W3.

Liposomes Polymers Micelles Metal nanoparticles

| Nanoparticles m%

Viral nanoparticles Polymeric nanoparticles
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Carbon nanotubes Antibodys Dendrimers Quantum dots



https://www.ncbi.nlm.nih.gov/pubmed/29577880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li M[Author]&cauthor=true&cauthor_uid=29577880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang F[Author]&cauthor=true&cauthor_uid=29577880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Su Y[Author]&cauthor=true&cauthor_uid=29577880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou J[Author]&cauthor=true&cauthor_uid=29577880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang W[Author]&cauthor=true&cauthor_uid=29577880

:Como se desarrolla un
medicamento / nano-
medicamento?
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FDA Review Phase 4
Paclitaxel 5

To Confirm
Safety and Albumin
Effectiveness

1,000+
Participants

‘.1“ de la ciencia

y la innovacion
miad

L



https://infosida.nih.gov/

ﬁ-} B o | ST S . Cual es la situacion actual de los nanomedicamentos?

Unos ejemplos de
Investigaciones preclinicas
recientes con
nanomedicamentos
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A versatile drug delivery system targeting
senescent cells
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* Las células senescentes estan presentes en multiples enfermedades y
se trata de eliminar estas como una prometedora terapia.

 Estas células presentan una elevada actividad enzimatica beta-
galactosidasa.

* En este articulo los investigadores probaron una nanomedicina para
tratar la fibrosis pulmonar.
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Intrinsic Antibacterial Activity of
Nanoparticles Made of f-Cyclodextrins
Potentiates Their Effect as Drug Nanocarriers
against Tuberculosis
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 Las bacterias de la tuberculosis resistentes a antibidticos son un
problema grave de salud publica.

* Se estd experimentando con Nanoparticulas para distribuir los
antibioticos.

 Una nanoparticula ha dado resultados sorprendentes. La “ciclo-
dextrina.”
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UN EJEMPLO de
nanomedicamento

EL ABRAXANE
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0 FUROPEAN MEDICINES AGENCY ==
How does Abraxane work?

Paclitaxel blocks a stage of cell division.

Paclitaxel has been available as a cancer medicine since 1993.
Nanoparticles (Paclitaxel +Albumin) since 2009

In Abraxane, the paclitaxel is attached to a human protein called albumin
in tiny particles known as ‘nanoparticles’.
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Ventajas de las Nanoparticulas frente al paclitaxel

Nanoparticula 2 (Paclitaxel + albumina)

*Mejora solubilidad y facilita la inyectabilidad.
*En monoterapia es mas eficaz tratando el cancer de mama metastatico.
*En combinacidn con otras quimioterapias aumenta la supervivencia en
pacientes con adenocarcinoma de pancreas metastasico.

En resumen: funciona mejor
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Muchas gracias a todo el
mundo por vuestra atencion
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National Nanotechnology Initiative
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National Nanotechnology Initiative

National Nanotechnology Initiative

Nanotechnology 1071 | Nanotechnology & You | About the NNI | Resources & Fu

Nano Film

Nanotechnology 101 | Nanotechnology & You | About the NNI | Resources & Funding | Publications [ T 1o [ NP APrerusrrouy R o

Researchers use

nanoparticles to make - Enter the Nano Film Contest! Deadline

photodetectors better _ February 8, 2019

a ble t(_) han d Ie_ th_e 5 Maneg Film is a video contest for undergraduate and graduate students that are
£ 3 conducting nanotechnology research in the United States and U.S. territories.

u Itrav I o IEt rad Iatlo n R T 3 Participating students should submit short videos that tell a general audience

Particle physicists are on the hunt for light. » ; Tn v - about nanotechnology. How do you hope your work will help the world? What's

= 4 the greatest promise in nanotechnology? Where do you hope nanotechnology

will make the greatest impact? What do you think is cool about nanotechnology?
Be creativel See the 2017 winning video herel

Federal agencies funding research and development activities in
nanotechnology under the auspices of the National Nanotechnology Initiative
(NN}, with support from the National Nanotechnology Coordination Office
(NNCO), are waorking to highlight the accomplishments of and build community
around the NNI, and to educate the general public about nanotechnology. One
such effort is Nano Film, a video contest that asks people to talk about
nanetechnology.
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