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Origen de la Nanotecnologia

teorico cuantico y Premio Nobel, en
1959 fue el primero en hablar de nanotecnologia.

“:Qué pasaria si nosotros
pudiéramos arreglar los
atomos uno por uno de la
manera en que nosotros los
queremos?”

Richard P. Feynman
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En el libro “There’s plenty of room at
the bottom”’, 1960.




Nanotecnologia y Sociedad
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La nanotecnologia conduce al proximo ciclo de crecimiento social. ..



Tecnologias Convergentes

La convergencia tecnologica se refiere a la combinacion
sinergica de los campos de la ciencia y de la tecnologia:

|.  Nanociencia y nanotecnologia.

2. Biotecnologia y biomedicina: ingenieria genética.

3. Tecnologia de Ila informacion: computacion avanzada vy
comunicaciones.

4. Ciencia del conocimiento: neurociencia cognoscitiva.

m Nanobiotecnologia = Multi-disciplinaria
N
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Grupo Biomateriales
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Enfermedades asociadas al consumo
de tabaco
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Biomateriales para liberacion de nicotina
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Nanoparticulas polimericas

Nanoparticula
Inorganica

Nanocristal
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Liposomas Multilamelares
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Fenomenologia a nanoescala
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Estabilizacion de Liposomas

Rev. Iberoam. Pol. 10, 54, 2009.
,\3 l Compuesto estabilizador
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Liposomas Stealth ® Estabilizcion estérica

Producto Estatus I-Jrincipic- Activo Indicacion

Daunoxome Mercado Daunorubicina Cancer

Doxil'Caelyx Mercado Doxorubicina Cancer

LJNA Myocet Mercado Doxorubicina Cancer
- Ambisome Mercado Anfotericina B Infecciones
IL\JJIXI\(/:EI%{&)QLE Amphotech Mercado Anfotericina B Infecciones

S Liposomal-MTQ Fase | Mitoxanttona (MTQ) Céancer

Aroplatin Fase I/l Platinato Cancer

ATRA-IV Fase I/l Acido Retinoico Cancer

NX211 Fase |/l Camptoteguina A Cancer




Nuevas alternativas de estabilizacion

Estabilizacion electrostatica
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Liposomas de lecitina Folication Falianion
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Intl. . Nanoparticles 5, 196,2012.



UNA

UNIVERSIDAD
NACIONAL

COSTA RICA

=
&

: CENIBioi

L
@ ef futuro

Jn

Autoensamblaje por deposicion electrostatica
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Liposoma Simple

Liposoma Secundario
Estabilizado
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Concentracidn del Biopolimero Rev. Iberoam. Pol. 1 1, 46,2010,

C(C)=Csat+(Co—Ccat) €XP (-3¢ /C sat)

Qto 0.000%: Qto 0,100%] Qto 0.000%: Gto 0.100%
Qta 0.000% - Qto 0.020% Qto 0.100% L T t = 30 dias
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Nanoparticulas Hibridas

Mecanismo de gelacion ionotropica...

Heterocarpus
Vicarius

- Biocompatible
- Biodegradable

- Baja toxicidad

(LDso = 16g/kg masa)
- Mucoadhesividad

- No genera respuesta
inmune
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J. Liposome Res. 20, [, 201 0.
Intl. . Nanoparticles 5, 196,2012.
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US20110059162A1
a9y United States

a2 Patent Application Publication 0 Pub. No.: US 2011/0059162 A1l

Reed et al. {43) Pub. Date: Mar. 10, 2011
(54) TANNIN-CHITOSAN COMPOSITES AGIK 317715 (2006.01)
AGIP 31404 (2006.01)
(76)  Inventors: Jess Dreher Reed, Middleton, Wl )
(US); Christian Gerald Krueger, (52) US.CL ... 424/450; 424/451; 424/488; 424/184.1;
Cambridge. WI (US): Sergio S14/54
Madrigal-Carballo, Madison, W]
(Us) (37) ABSTRACT
(217 Appl. No.: 12/875.820 The invention provides a composition comprising a matrix of
chitosan and a tannin wherein the chitosan is electrostatically
(22) Filed: Sep. 3, 2010 honded to the tannin to form a chitosan-tannin composite
material. The chitosan can be partially or fully deacetylated,
Related U.S. Application IData and the tannin can be a monomeric or an oligomeric proan-

thocyanidin or a hydrolysable tannin. The chitosan-tannin

(607 Provisional application No. 61/240,033. filed on Sep. composite material can be a nanoparticle, a hydrogel film. a

4, 2008, hio-foam, or a biogel, or the chitosan-tannin composite mate-
Publication Classificati rial can coat a liposome. The composite materials can be used
ublication Classification tor drug delivery, for antibacterial and/or antifungal applica-
(517 Int.CL tions, for lissue engineering applications, for wound healing
AGIK 9127 (2006.01) applications, or they can be used as adjuvants for vaccination,
A6GIK 948 (2006.01) including oral vaccinations. The invention also provides
AGIK 900 (2006.01) methads of preparing the composite materials and their vari-
ABIK 3900 (2006.01) ous forms.,
UNIVERSIDAD
(N\fA{CEI%OIk\aéI: Liposomas de lecilina Paolication Palianion
de soj3 + (CHT) I._ (DS AALE) ‘{
Intl. J. Nanoparticles 5, 196,2012. O @
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Actividad Antibacteriana

Crosslinking agent
(Sodium Tripolyphospahte, 1 mg/mL)

Chitosan-tannin
bioconjugate solution
(0.1 % wiv)

Antibacterial activity (au)
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Biomaterials (2012, en preparacion)




Actividad anti-inflamatoria e inmunomoduladora
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Bio-Conjugados Polimericos

B-Type (43-8) Interflavan bond

Terminal unit O—Galactose

(Anthocyanin) OH

Gallagic acid moiety

OH
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HO OH

. . . OH
Ellagic acid moiety
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Nuevas fuentes naturales de “antioxidantes’

Cranberries — #1 in Antioxidants

o 20 40 60 80 100
Total Antioxidant Capacity (TAC) per 100 grams as measured by ORAC
S

Saurte: USDA Dxypen Radcal Absschance Capacity {DRAC) of Selacted Foods, 2007



Frutas antioxidantes seleccionadas

Nephelium lappaceum
(Mamon Chino, Rambutan)
Psidium costarricensis
(Cas)
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Bactris gumeens:s Rubus adrenotrichus
(Guiscoyol)
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Bioactividad

% TGI (Total Growth Inhibition).
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Concentracion del extracto polifendlico (pg/mL).

Extracto Polifendlico

Extracto Polifenélico + DOX
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