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« Desarrollar nuevos materiales para regeneracion tisular.
Estudiamos materiales bioactivos y biodegradables y
aplicamos el conocimiento fundamental y las
Interacciones con el ambiente bioldgico para
comprender y aplicarlo a la medicna regenerativa.
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Ictus, traumatismos y procedimientos quirurjicos destruyen la
unidad neurovascular y producen una perdida extensiva de tejido
neural.

El SNC adulto no se
autorepara

James Heilman, MD

Espacio vacio afos después de
un traumatismo cerebral.

Dano Cerebral
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« Tamafio y forma importan , _ _
Microestructuras que mimetizan el

tamano y la forma de los procesos de
la glia radial ...

Ln 2 scaffold * Propiedades de las superficies

T f,,:;t Ln 2 Chitosan Ln 2PMMA

Radial glia

!

Parameter Chitosan PMMA
-CH,OH -NH, -OH |-CH, -CHO -OCH,
Contact angle {°) 34+ 3 Hydophilic [[76+4 |Hydophobic
Z Potencial (mV) 15+3 -45+5

Chemistry

Hidrofdbicas y cargadas negativamente,
como-tasmembranas-de-la-glia:=
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Promote inaI-neuraI adhesion Mattotti et al. Biomaterials 2012
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Polylactic acid (PLA)
 Poliéster alifatico del acido lactico
 Biodegradable y termoplastico
CHa | CHs
| : | - H,0 O |CHs @
! > HO 0
0 C"QHOH ! Ho\\y‘"C\H <€ \HLO n OH
COH ! HOLC +H0 CHs O CHg
. . o Biodegradable
D-lactic acid L-lactic acid

Poly L/DL lactic acid (PLA)

Propiedades fisicas y quimicas del PLA dependen del % de isomeros L- y D-

L-Lactato es un metabolito intermediario en el metabolismo de los hidratos de
carbono


//upload.wikimedia.org/wikipedia/commons/e/e0/PLA_from_lactic_acid_&_lactide.png
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Efecto del ratio de L/LD of L /LD en las propiedades fisicas
de los films de PLA

_ PLA 95/5 PLA 70/30 / \ Hydrophobic

70/30

Contact angle (°) 75.6+52 78.1+8,7 )

Membrane potential
(ZHp(;tf)ntim (mV) -73.3+18 -36.7+1,9 —-—)\@ -40 to -90 mV ]
pH=/7,

’ 95+03GPa 63.7+ 13 (
Young’s Modulus 037 \ ;%*Elasticity < 1KPa ]
\_

Degradacioén del Lactato

008 95/5 PLA Film 70/30 PLA Film
—&— PLA95/5 ,
0.04 O PLA70/30
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Cristalino Amorfo

AFM images

Z. Alvarez et al. / Biomaterials 34 (2013) 2221-2233
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Glass

PLA95/5

PLA70/30

x

Glia (Actin)
Progenitors (KI67)

X

Neurons (Tuj-1)
Progenitors (KI67)

Z. Alvarez et al. / Biomaterials 34 (2013) 2221-2233
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Puede el PLA 70/30 “alimentar” a las células
neurales?

PLA scaffold ?

astrocyte .
Los astrocitos consumen

glucosay liberan lactato

Los progenitores ' MCT2
neuronales pueden

consumir lactato Neuron

Las neuronas
consumen lactatoy
glucosa
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No glucose

Glass/LysGlass PLA95/5 PLA70/30

*

Glia (Actin)
Progenitors (KI67)

x

Neurons (Tuj-1)
Progenitors (KI67)

& PLA 70/30 “feed” glia neurons and progenitors in the absence of glucose

Z. Alvarez et al. / Biomaterials 34 (2013) 2221-2233
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Lysglass substrate

Lactate - + 3
Glucose +

+
1

Glia (Actin)
Progenitors (KI67)

Neurons (Tuj-1)
Progenitors (KI67)

& Glial cells need glucose to survive
& Neurons use glucose and L-lactate

& Neural progenitors need L-lactate to survive
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AFM image

FE-SEM images .
3MPa  Stiffness

L-lactate Release 2oa0
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Z. Alvarez et al (2013) submitted
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Random Aligned

Glia/Neurons

0.00 hour

Z. Alvarez et al (2013) submitted
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1 mm?3 scaffold \

implantin the
aspiration cavity

Aspiration of 1 mm?3 brain
piece in 4 days old mice

1'year after brain‘tissue removal

Z. Alvarez et al (2013) submitted
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Z. Alvarez et al (2013) submitted
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Aligned

Reconstitucion de
hichos
neurovasculares

Radial glia (Nestin) Blood Vessels (Laminin or Dil perfussion ) Nuclei (Topro)



El nicho neurogénico neurovascular @

Embryo Adult

Shen et al., Cell Stem Cell, 2008

Radial aligned PLA fiber scaffolds induce the formation of a
regenerative neurogenic neurovascular niches?
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/Topro

Neuronal

rogenitors
prog Stem cells

1 Week after radial
aligned fiber
Radial glia implant
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Biomaterials for
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Gracias; por: su
AtenRcIon!
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