Materials with Biological Recognition
(continued)

TODAY: Using materials to mimic cell-cell contacts
start new section: inorganic biomaterials
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Changes In signaling achieved by cytokine
Immobilization on surfaces

Image and figure text removed due to copyright reasons.
Please see: Figure 1 in Ito, Y. “Tissue Engineering by Immobilized Growth Factors.” Materials
Science and Engineering C6 (1998): 267-274.
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Surface immobilization can induce new function In
cytokines: case of tethered EGF-triggered neuronal cell
differentiation
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NGF vs. EGF signaling in PC12 neuronal cells
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Changing the biological activity of cytokines by surface immobilization:
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Materials that mimic cell-cell contacts
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Physiology of the iImmune
response: cellular level

T cell

Q)

peptide-MH

Dendritic
Cell

Immunological synapse (I1S) Au'n En— PRESEMING
S 1 [

‘Supramolecular activation clusters’ = Ce _
pSMAC % ] Anti-
w ~ pathogen
cytokine
: secretion
cSMAC
1-0 Hm_

Kill mfected cell7s

Grakoui et al. Science 285, 221 (1999) Lecture 13 Spring 2006



Replacing a partner cell with a surface:
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Methylene blue staining of patterned surface:
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Image removed due to copyright reasons.
Please see: Doh, J., and D. J. Irvine. Journal of
the Americal Chemical Society 126, no. 30
(2004): 9170-9171.
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Images removed due to copyright reasons.
Please see: Doh, J., and D. J. Irvine. PNAS 103, no. 15 (2006): 5700-5705.
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In situ tracking of T Cell Receptor
triggering

Image removed due to copyright reasons.
Please see: Molecular probes web site -
http://probes.invitrogen.com/

Image removed due to copyright reasons.
Please see: Abraham, and Weiss. Nat Rev Immunol 4 (2004): 301-308.
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T cell migration on surfaces modulated by activation signals

Anti-CD3

Images removed due to copyright reasons.
Please see: Doh, J., and D. J. Irvine. PNAS 103, no. 15 (2006): 5700-5705.
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T cells self-organize in
response to synapse
arrays

Graph and images removed due to copyright reasons.
Please see: Doh, J., and D. J. Irvine. PNAS 103, no. 15 (2006): 5700-5705.
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Do surface-patterned ligands lead to
full T cell activation?
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T cells assemble immunological synapses on ‘synapse
array’ surfaces

Images removed due to copyright reasons.
Please see: Doh, J., and D. J. Irvine. PNAS 103, no. 15 (2006): 5700-5705.
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Using protein micropatterned
surfaces to direct immune cells:

TCR ligands

Adhesion
ligands

Images removed due to copyright reasons.
Please see: Doh, J., and D. J. Irvine. PNAS 103, no. 15 (2006): 5700-5705.
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Images removed due to copyright reasons.
Please see: Doh, J., and D. J. Irvine. PNAS 103, no. 15 (2006): 5700-5705.
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Using protein micropatterned
surfaces to direct immune cells:

TCR ligands

Adhesion
ligands

Images removed due to copyright reasons.
Please see: Doh, J., and D. J. Irvine. PNAS 103, no. 15 (2006): 5700-5705.
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Imparting mobllity: patterned
supported lipid bilayers
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Inorganic biomaterials

Last time:

Today:

Reading:

Supplementary Reading:

ANNOUNCEMENTS:

enzymatic recognition of biomaterials
Cytokine signaling from biomaterials

introduction to biomineralization and biomimectic inorganic/organic composites
Interfacial biomineralization

; ' NaCl ncepts in Bioinorganic Materials
h. 3 pp. 24-37, Oxford Univ. Press (2001)

H ANDBUTS
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Inorganic building blocks used by nature

Images removed due to copyright reasons.
Please see: http://ruby.colorado.edu/~smyth/min/mineral s.html
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Inorganic building blocks used by nature
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Inorganic building blocks used by nature
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Table 2.2 Calcium phosphate biominerals AND TeTTH
Mineral Formula Organism Location Function
Hydroxyapatite FCa10(PO¢)B(OH)Z ) Vertebrates Bone Endoskeleton
- Mammals Teeth Cutting/grinding
Fish Scales Protection
Octacalcium phosphate CagH,(PO,) s Vertebrates Bone/teeth Precursor phase
Amorphous variable Chitons Teeth Precursor phase
Gastropods Gizzard plates Crushing
Bivalves Gills lon store
Mammals Mitochondria lon store
Mammals Milk lon store
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Bioceramics: motivation for studying and mimicking
biomineralization
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Bioceramics: motivation for studying and mimicking
biomineralization
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Complex macro- and microstructures of
biological inorganic materials
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Complex macro- and microstructures of biological

Inorganic materials
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FIG. 1. Hierarchical levels of structural organization in a human long femur. (Adapted with permission from
J. B. Park, Biomaterials: An Introduction, Plenum Publ., 1979, p. 105.)
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Paradigms in biomineralization
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