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B @@@
@ @ The Concept of
%@%}@ Tissue Engineering

J18! 1. The general concept of tissue engineering. (A) Human
tissue or cell donors and recipients, (B) Harvessted and isolated cells,
(C) Cells expanded in tissue cultures, (D) Cells cultured in tissue
engineered scaffolds and induced by biochemical and mechanical
signals, and (E) Cellular constructs maintained in bioreactors.

a8 2. SEM images of human hair and nanofiber.
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18! 3. Schematics of electrospinnig. (a) Nanofibers on static
collector produced randomly oriented nanofibers, (b) Aligned nano—
fibers on a rotating disk collector produced aligned nanofibers, and (c)
Core—shell nanofibers collecting by co—axial electrospinning.

Micropore Scaffold] | Microfiber Scaffold | | Nanofiber Scaffold

Scaffold Architecture

Cell Binding

18! 4. Scaffold architecture affects cell binding and spread—
ing. (a and b) Cells binding to scaffolds with microscale ar—
chitectures flatten and spread as if cultured on flat surfaces.
(c) Scaffolds with nanoscale architectures have larger surface
areas to adsorb proteins, presenting many more binding sites
to cell membrane receptors. The adsorbed proteins may also
change conformation, exposing additional cryptic binding sites.
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Multilayering electrospinning
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I8! 5. Schematic diagram of (a) multilayer electrospinning and (b) mixing electrospinning.
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8! 6. SEM of the interaction between NHGF and chitin nano—
fibers (A) or microfibers (B) structures coated with type 1 collagen
after 0, 1, 3 and 7 days of culture. Chi—N only, uncoated chitin nano—
fibers; Type 1 collagen—coated chitin nanofibers (A); Chi—M only,
uncoated chitin microfibers; Type 1 collagen, type 1 collagen—
coated chitin microfibers (B). Bar, 20 um.
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18! 7. (a) Photographs and (b) the numbers of NHEK and NHEF
adhered to chitin/SF blend nanofibers matrices. (c) Percentage of
cell spreading for NHEK and NHEF plated onto chitin/SF blend
nanofibrous matrices. Data are expressed as mean +S.E.(n=4).
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18! 8. Characterization of the electrospun scaffold. (a) Elec—
trospun nanofiber scaffold before crosslinking: collagen, elastin,
and PLGA composite. (b) SEM image of electrospun nanofiber scaffold
before crosslinking at 1800X magnification. (c) Immunohistochemical
analyses using antibodies specific to collagen type | in the scaf—
fold. (d) The electrospun dcaffold with 15% elastin demonstrated a
uniform elastin matrix throughout the vascular scaffold wall.

18! 9. LSCM micrographs of immunostained a—actin filaments in
SMCs after 1 day of culture; (a) on aligned nanofibers scaf—
fold, (b) on aligned nanofibrous scaffold, overlay image on the
aligned fiber, and (c) on TCPS.
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I8! 10. 3D structured matrices of the electrospun glass nano—
fibers for tissue regeneration. (a) Filament: electrospun nanofibers
were aligned and bundled into a microfilament. (b) Membrane:
electrospun sheets were stacked and pressed gently (surface (upper)
and cross—section view (lower)). (c) 3D macroporous dcaffold:
ready—made filaments were archittectured using a negative—mold
technique and then heat—treated; enlarged in inset. (d) Polymer—
filled nanocomposite: heat—treated fibrous mesh was filled with
biodegradable polymer PLA; enlarged in inset.
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8 11. Osteoblastic cellular responses to the gelatin—HA nano—
composite electrospun nanofibers: (a) samples electrospun
on a glass coverslip; (b) electron micrograph of the MG63 cells
grown on 20% HA nanofiber after 3 days of culturing (at low
(upper) and high resolution (lower)); (c) ALP activity of the cells
after 7 days of culturing. Data on pure gelatin fiber are included for
comparison. The cell—seeding density was 1xX10*mL™". the data
are represented as mean *1 std for n=5, and the data com—
parison was carried out using ANOVA one—way analysis.
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8! 12. Live (stained green) and dead (stained red) staining of
chondrocytes cultured for 1 day on (a) nanofibrous membrane of
chitosan/PEO(90/10) and (b) solvent—cast film of chitosan/PEO
(90/10).

18! 13. Representative photographs of wound healing of rat skin;

Control group at 8 day (a) and at 12 day (b), PHBV/collagen

nanofiber group at 8 day (c), and at 12 day (d).
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& 14. In vitro drug release of itraconazole/PU 10% and 40% w/w
electrostatic spun fabrics. Polymer films were measured in 10 mL
of a 20% HP—h—CD agueous solution pH 4 at room temperature.
Stirring was performed with a magnetic stirrer at 300 rom. The error
bars represent the standard deviation based on triplicate analysis.
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12! 15. DNA release from electrospun scaffolds. Values are mean =+
S.D.(n=4). (a) Cumulative release of DNA over the 20—day study pe—
riod. Total DNA released corresponded to 2 mg from each 1.531 cm
section of scaffold. (b) DNA release kinetics are affected by changes
in scaffold morphology, which affected by block copolymer content.
(c) Further characterization of the initial burst release of DNA within the
first 2 h of incubation.
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