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A Challenges to Neural Restoration
A Approaches & Results

A Scientific/Technical gaps

A Promising ideas/ Innovations



Cognitive Science Challenge to neural restoration:
e recovering structure and function

Aln vivo neural networks have 1) structure and 2) function. What functional
capabilities are afforded by nanostructures (molecules) vs. micro/meso-structures
(network architecture)? How are these capabilities restored to neural tissue?

burkinge. paratel GOIg b 10 Abbot, Regehr 2004
cells cell 5
Stellate cel gy ¥ 05 a ® =
i T | \Granular % L2
-17 J¥ layer
WA ! J \ E |CF
~ w1 e YMedull o}
e \ |a;°?ry Q 00
=) c
X c
- ‘Recurrent =
collaterals B
l &
—
‘\Climbing e
fiber (&)
75 2
L
QO
p—
I
%
=] 58 —¢
m \
£ M ;
» 17
| SC
0 | | | |

|
0 10 20 30 40 50
Stimulus rate (Hz)



Cognitive Science Surface Chemical Patterning
‘ e Techniques for Directing Cell Growth

AMostIy photolithography-based; Inkjet printing
AGas/plasma (RIE) and liquid-based; Additive and subtractive,
AMicro-contact printing; multiple cuesona single surface
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James et al., Langmuir 1998, (14), Craighead et al.,
Wyart et al., J. Neurometh 2002 (117) Biomed Microdev 1998, (1)
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Topographical cues for
directed cell attachment/outgrowth

Structured nano-topography
Karuri et al., J Cell Sci 2004, (117)
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Imprinting of nanoscale features
Johansson et al., Biomater. 2006, (27)

Nanoscale roughness:; pillared structures Micron step height edges
Craighead et al., Curr. Opin. Solid State Mat. Sci. 2001 (5) Folch et al. 2005



