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® Regeneration

4 Cytokines

® Gene Expression

® proliferation

" Differentiation

& Apoptosis

® Transformation

19 photolithography

" Hts = High-Throughput Screening
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! Micropatterning
2 Substrate

® Fibronectin

4 Laminin

® Vitronectin
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2 Genomics

*2 Proteomics

* Cellomics

*® Photo-Immobilization Mechansim
% Autophosphorylation
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! Igf-1 = Insulin Growth Factor-1

2 Egf = Epidermal Growth Factor

® Ngf = Nerve Growth Factor

* Bmp = Bone Morphogenetic Protein

® Vegf = Vascular Endothelial Growth Factor
® Fgf = Fibroblast Growth Factor

" Tgf-B = Transforming Growth Factor Beta
8 Hgf = Hepatocyte Growth Factor

® Pdgf = Platelet-Derived Growth Factor

19 photo-Immobilization

™ Microarray Biochips



1395 MU523/3 UL«fn g 0,99

o S a@‘é‘_;)‘gu S )

. .
=}
oy -

]

@ Sy oy ply J9Sge

S

Bow,s  Bowips objb

-0-0-9

Sy

by ply gl J’S""’
[XV-ROUE S Swey]

Ly ply Jlast [11] (b -

Ill—
O Y eb

)AMWJ(L;»YLM J}\Ndl}j))éw)dﬂ\fbudjbwj 4‘};.—'

Al Jsloee Sl el 5 Vb b c lad S e

PRy R BN e R
TS S I el b (S alac
Can 3pbe Aby eld o Ml S5
V3 5 s OIS Sl St Julse
Co b Sk s
S5 L Olges el S ol ity o Ll
I R o e B B gy
DU spar sk 4 ol Bl il glaedl
38 bl sk St ol 5 (S8
el ity LS Y s Pl T Lk
0 e e oy Sy 3150 0L gl
SOl Lslse il m s (g5 lad b 5 4Bl ann s

Y] wlews e

S sy sk«

b s ol T
S5 S A sl o sl 555 3050 ol 5
e by mhaw (e 5 (65 (S L rlans
Do S 5 Jole b Ses )

" Mitogenic Effects

& poly(Allyl Aming)

® polylysine

% Stimuli-Responsive Materials
" Biological Effects of Surfaces
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! Intracellular Signal Transduction
2 Clathrin-Dependent

® Clathrin-Independent

* Down-Regulation

® Signal Transduction

¢ Co-Immobilization
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® Islands

’ Cell Migration

& Angiogenesis

® Neovascularization

° Endothelial Cell Motility

™ Implanted Biosensors

2 wong

¥ Delong

4 Rgds = Arginylglycylaspartic Acid
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! Cell Spreading

2 Cell Adhesion

% Cytoskeleton

* Tethering Cell-Cell Adhesion Molecules
® Extracellular Matrix = Ecm
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® In Situ
®In Vitro
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! Cell Growth

2 Spatiotemporally Controlled In Cell Adhesion, Migration And
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% 3d Micropatterns

* Cell Microenvironment
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* Photo-Reactive Bio-Systems
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® Endotheilial Cells



1395 MUARJ/B UL«J g 0,99

o S ;L{.:Jla‘_;,‘,u S )

S by K S Lo ST gl (S
ST (53 s Pl skaie 4 Sl oble 5 Y
g 3 sbadsle Stz 5 Ses o p 4 psilis
Sbml 6l 1) s ol 53 A il Sy
S S S e ST 8 Ol e S
AeST (g3 iz sl (555 Bl Olilu 5 Y (SO
G305 4 e NG e A els gy el
oSt (63 5 eyl AnST (6 i sk
andl by Slendys sy L 0w ST g5l
ch L sos Sl Sl e by i losle
Tobe ol s Sl ClE s s Cll ekl
oon oe 4 Ol okl gy (5 Seilul s
byl Las U g5 ST pasl cools
5 sl Ceslr e ST &S s Ol
g3 s e il el caslr oV ST
o5 e G3N5 08 S Sl b ()8 Sale e
osBe 4 e S bl 55 il Zslke (g,
Oyome Codlog b Slad sl ¢ Jsbor S oy
b sk s Ul b i sk (o) ? i il
I S S sl 0L b sl S £ b
S o 4 dld Y els col sl )
ok b sl 5 A3l eli S (slacaans
o db 5N5 oS b e sl deSt 65 sk 5)

[25] ws aob
e Sladhr Ly St 5 el Slals e
il g 8 Sl o sie Ta0 ST Cgr s
S Gdes S 53 [30] el 038 s3ls s O &
Sladshe (38 sl O an 5 1S

Sl baw s
12 . .
de bl WY e 2 TS s

& Sam = Self-Assembled Monolayer
® Cos-7

1% Axons

' Schmalenberg

2 Schwann Cell
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! Hyaluronic Acid

Z Chitosan

% pullulan

* Uv-Reactive Bio-Systems
® Azidophenyl

® Nitrene

" Azidoaniline
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! poly(Methyl Methacrylate)

2 Visible Light-Reactive Bio-Systems
® pulp Capping Material

* Furan

® Rose Bengal

® Laser-Reactive Bio-Systems
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* Alp = Alkaline Phosphatase

® Chondrocytes

® Notch Ligands

" Hematopoietic Stem Cell

8 Lif= Leukemia Inhibitory Factor

°In Vivo Applications of Photo-Immobilization
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! Reactive Intermediates
? History of Immobilized Insulin Growth Factor
® Cuatrecasas



SAL 085 5 oh OB 5

o e Olegely S 55 B 2 030

(2] e il s ) sk oS sk 4y Sle S5 (55 00 S 3 Olisply slad S50 1 g

s plosi Il “Y¥ 55 A, Jole 2,

1999 1996 .1992-1993 TS Sl e ol s e
1992 2ol LT L L et ot Sl
1993 065
1994 b A s ek
2001 P St 1 oS s,
1993 okt oS Uk b Bl St el edE ol e
1999 1997 Tl S ST L e oty

1998 Ot STy bosen OBl L Tt 1l e 1
2004-2003 S St 5y S s e

2011[8] 2000
1996-1997
2006-2007 1997

S bl = eI = 55T Sk lalgs + el W
2002-2003 1997 1994-1995 ST TR FHm e Tl

o 3 OIS (Gl St LD -
10 Loa

RN

12 . 11
oAbl ot bl

13 7 T .
Aol SV sl OF b

2003 2011[8]. 2019 [9] B o5 s
1996, 2006 -2007 Paideds Pl e
1997 2009[9] P St e b et s s

2005-2006
2011[8 ] 2007 2001 . 1997-1998
2005-2007 2001 1998

2014[33]

2014[49]

2014[50]

Ol e Jito 53 o o Dol oo

S5 s Sy ek oLl b o bl
P sl O

Pl o1t Sl e

21&5-\:4. A OIS 51 S gy Sl

1

2 L -
Gop ol i slve e 5 S

Jlsagl as;y Jols 2

! Surface-Hydrolyzed Poly (Methyl Methacrylate) (PMMA)

2 Surface-Treated Glass or Polyacrylamide
® Polyurethane
* Biodegradable Polymer

® poly(2-Hydroxyethyl Methacrylate) (Poly(HEMA))

® Surface-Treated PMMA with Polyoxyethylene (POE)
" Polymer Grafted with Poly(Acrylic Acid)

8 Pollyallylamine+Adhesion Factors (RGDS (Arg-Gly-Asp-Ser)
® Collagen

% Heparin

™ polystyrene

12 Micropatterning

% poly(N-Isopropylacrylamide)

* Photo-Immobilization

!5 Surface-Modified Glass

% Surface-Hydrolyzed PMMA

7 Surface-Modifed PDMS (Polydimethylsiloxane)

8 polystyrene Photo-Immobilized (Mircopatterned)

*® Gene-Engineered

20 gyrface-Modified Titanium

21 3d Collagen Mimetic Peptides Scaffold

22 photo-lmmobilized Microbeads
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! Poly(Hema) Grafted With Paa(Polyacrylamide)
2 Gelatin Tricalcium Phosphate Crosslinked

® Micropatterned

* Laser Micropatterned

® Type | Atelocollagen

® Chitosan Nanofiber

" Poly(Lactide-Co-Glycolide)

& Gelatin-Furfurylamine Visible Light Crosslinked
® paa-Grafted Polyethylene Film

0 Collagen Type | Coated Titanium

! Gelatin-Hyaluronic Acid-Chondroitin-6-Sulfate Sponge
2 Microcontact Printing

2 Non-Woven Polyester Fabrics

* Stem Cell Growth Factor (Scf)
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! Microengineered Paa Hydrogels

2 Interleukin-2

® Tumor Necrosis Factor-A (Tnf-A)
* Interferon (1fn) And Tnf

® Co-Immobilized on Nanoparticles
® Neurotrophin-3

" Transferrin

8 E-Cadherin

® Osteopontin

10 p_selectin

™ Coated on Polystyrene

2 Cxcr3 Ligand

13 SHH = Sonic Hedgehog

14 Interpenetrating Polymer Network

15 .
Neurocite
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