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& 5] _MMPs(matrix metalloproteinases)fr
aggrecanases° % 20 € & 7§ r’flﬁn
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MMPs -k f# proteoglycan {4 & 2 % %7 -
gk ¥ MMP-1~-2+-3~-7~-8~-9~-10 ~
-12~-13 fo-14 #=27¥ 12 *7 3 proteoglycan 1%
& F-v IR R b 9 Asn-Phe F¥ ¢h peptid
> 24 773 Gl % Cx5 5 VDIPEN e»
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# ¢ v ADAMTS-4 = # %
ADAMTS-5 = #£ &5

( A Disintegrin and

motifs )

aggrecanase-1 >



aggrecanase-2 ° A ff & #% ¥ 0L 2 3
proteoglycan * Frpt i ¥ % '}t F B P
Glu-Leu ¥ ¢ peptid 4% &2 # GI-RNITEGE
PR o W iEARR AR S F Ap G pE S Hpen
2z - o Mamt P 28 type II
collagen "% f22 % F 2R 4o MMPs 72% 4p
B B¢ foil R -0 "F R Ap B o AL
MMP-1 + MMP-8 ~ MMP-13 fv MMP-14 »
rw fEIRE G R B0 R ERE LT
Ryprmy £ sLp £ AT
27F A FH 4 H P 1 7 MMP-8 &K
Fis i Biwenh d RS £ & o type II
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2.1 type II collagen 3 it

A LTk (2w E-20C00
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AR F ¢ R R k9 Typell i3 31
Koo B3RP 4~ 0.5mg/ml s pepsin s £ 7
B D0 RS B A B 09 20 ) PR
(80 113 v 12000rpm Ao 1 o) pF oo B
Yoo fo et Fik e » NaCl» ;Ri3 7% ¢ NaCl
kR S 0.86M 0 T h 305 WAL
B £ R RITERS 2 L R A
B Homhkd T 5 %R 3y Typell o M-
fo B~ ek (% R -9 Typell ) 3 %
0.5M NaCl+50m M Tris buffer (pH=7.4)
P L1 PBS #pta @it 1 pH=
72 £ 3@ BH LR g R
it 2 R F-0 Typell o % it {5 2 collagen
type IT4|* %43 %2 (SDS-PAGE) it
B2 ¥R o fik RIPI TR T Regina K.P.#7
e R SV
2.2 11 formamide 3 ;3 #| % # HA-CDI
AP Y % - BEgA S HA-CDI
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formamide % % | : B~ 0.5 g HA (MW=16500)
7% %% 10ml formamide 4r#t 3 50°C 8 2. % 2
AR > EA w4~ 0.0735 g
e CDI ~ 0.1475 g~ 0.0368 g3 50C ™ & &
dhr o % 60ml JFpF ® 2 ik o B Bk
(JA14 16000rpm  30min)~ v » JFpt i i% it
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23. HA "=@ iv

#-HA "= it & ¥ 3% DMSO # : B~4g
Dowex SOWX2-400 #* = =X -k % 2~3 =x o ¥
6.6857g TBA

( tetrabutylammonium hydroxide solution )

b #- 4g Dowex resin fr

solution in 50ml = =-k*® ;& £ 1lhr at room
temp ° # resin solution 4r » 1% HA
solution(100ml DI water);® & 2hr at room

temp » 3~ 2min at 5000rpm Pt iR g 7
A S Ta 3

2.4 HA-CDI-Collagen % #

#- SHA-imidazole 29mg ( MW16500
Dalton )~ LHA-imidazole 129mg( MW 234000
Dalton ) 4 %|i% f%
{4 4r » 20 ml £ collagen solutiob(1mg/ml~pH
9.5 2_ sodium borate buffer )¢ ;& &£353 » 3t
37°C™ F Jis 48 ] o2 15 urr&i«*w B3
BT O S ITRB VT E R 3 o

# 2 ml = formamide - Z_

2.5 Mesenchymel stem cell % HA-collagen £
i el

A3 & o CDL G % A B4
SHA-collagen ~ LHA-Collagen # 4+ %_F if &
Poa gt w2 e B o AR Y E
B/ ATDCS ipimre th (¥ 5 F sh2 v ik o
ATDCS H_k p »% Bl 4 2 05 P50 fm #e 0 77

7 4 I ATDCS & PR T =4
Bob st - (A > e

&3 insulin (77 &

(condensation ~ early-phase differentiation) >
VN s
& BB 4s 4 T type X collagen i& » $it F fm¥e
e BFFE 0 R L f e IR ~

Wmie Tt oo ptimie A T iE AR e A RS T
& BcE 2 EARAPIT 0 Tl A @ s R ek
ARV w0t R MR 2 e kR e A
FB# ATDCS fr= A B £ > 21
" MTT reagent B|:EEH fm?e p 48 2%
Mo

2 & {8 (cartilage nodules) km?z
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B e A B 2
SLwithout matrice
S2:collagen type I

S3:collagen type II fiber with long chain HA

54 collagen type II fiber with short chain HA

Cell 1 ml
(Density:6 10%/ ml)
\\' Collagen conc 0.02mgiml oo o 400g#ir25 minsi 2 dipellelet
DMEM/TF12 (1:1)
—_— 50% FBY
. 10 pg/ml bovine insulin
b 1240 10 pg/ml human
transferrin
N
e
/”_T 11,231
e
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#rz & 3-7~14-21 % 2. 'mP2 i2 {7 RNA
it g 2 RT-PCR i& 7 A F] & I 47 o
(1) RNA % i
4v 1 ml =57 Trizon(cell lysis) I cell pellet(im ¥z
#ic 10°-107) > votex {4 25°C T %% 5 min>
transfer to eppendroff » # 1ml £ lysis solvent
4v 0.2 ml 7 chloroform » | 7 votex & > 25°C
T3z ® 2min> 12000 g 4°C T & 15 min >
AR ERFEEP EZ RNAK B A (7
BB-F|v ¢ $ ) I #70 eppendroff (5 0.51



ml) £ 4c > & & 7 isopropanol » vortex 323
f¢ 3B T%E 10 min - 12000 g > 4°C T 3w
v i{8d ¢ tik$ (RNA)> Airdry on
ice (7 & * 4§ {15 #-eppendroff # & ¥ FlIF
H gz opellet fEBFEARY SEPFLR 7 & =2 2
§2° 3 P] RNA # 4573 f2 )2 % RNA 3 £ 20ul
s DEPC -k # » -70C i%3 -

10 min »

(2) RT (& = ¢cDNA):

#1575 -70°C P RNA sk F figafk > B 10
¢hrsample e 3] 399) ek & (FFFR 400 )R]
260/280 z. OD » 2+ & RNA kR

1 OD =40pg/ml %400 = 16000pg/ml =
16pg/ul

Z41iRl2. OD % 0.141 B RNA kR 2
0.141x16=2.267ug/ul - = RNA thE % Sug
(R8A2pd 3-8 8 3]) 4 DEPC-H,O # #
b’-‘ﬂ?‘"f % 11A > 4c 1L eholigo dT (EF 3 3+
t# 3 70°C )>onice’5-10 4 455 B sample
4v mixture solvent 7A( 10X RT buffer 21> DTT
2L > DNTP 10mM 1A > DEPC-H,0 2)) -
42°C »2-4 & 4518 > 4 1\ &0 stration script 1A

42C 50 ~ 4 (£ L £ ) 70T 2 10 4 4>
20C 35 ©

(3) PCR:

fefl 0 dH,0 (- 4k 1751 ) o

buffer(2.51) ~ dNTP(2.51) + cDNA(IA) -
primer(F)(0.5%) ~ primer( R)(0.5A) ~ Taq(0.5))

T oA A g 1 3.2 g ehagarose A & 160 ml
e TAE -k (e % P 4c » EtBr> 130 ml 4c 84 )
P~ Sample 10APCR # # + 2Adye > % &
120V » 35min -

284w g 2 B HRERR
Bege b2 B A 10% AR S HeeBk
e lbrpp? BFHTL L %“E’_‘%‘« 2 50% ~

70% ~80% ~90% ~95% ~100% m,ﬁﬁ‘-,g\,,’}
AR S MR L S
F/EMER R (50/50) ~ BE R TIRVE - B
FUM e RN Y R F e
ST EB I P B B
BEZ o

Hematoxylin-Eosin stain :

HE stain 4] * Hematoxylin #-‘m*z
PisoX E ¢ 5 41 Eosin #-imwe i
¢ o B4 J 4 3% Hematoxylin % 2 4 48 > 1
ok 2 A4 0 05%HCLL #) 0 ook
ik 15 248 0 12 Eosin 4 2 4 48 > 95%;?]#%“
30 45+ 100%Fp 30 #) (£ 45 = =) %572
NgE o R T (EAFZ ) 4 e

Alcian blue stain :

Alcian blue # 4 ¥r A F & o
glucosaminoglucan A5~ E® T IES -
L ANPE-SSAT o i ﬁ?};é fore b R o H A g
1 PBS i ik 0 M3%MMRE
AR 2 24 1 Rb % 12 Alcian blue
S N ?]T:”’?E?L"TL,_ 30 & 45 0 s }\/’%L'/’JE' ’
95%EpE 30 4 > 100%:Fp 30 7 (£4F =
K)o WIp2 s Res P R (£ )
ES
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3.1 : collagen type II % i“

#-%5 1 18 2. collagen type I % ¥4 48 T 4
(SDS-PAGE) T3 g 2 %P > 4 % A BI(H
3)} band shiE % > FALP|BH L S A P S
£ <3 108KD =+ » 2% # & Collagen =
AR P TARL X P B2 3 band 0 AF
T2 AL BB B o Collagen
Type I i Ad # ik al(I)- Fa2 #re=
1> @ Collagen Type Il ez R 2 d = i a
I(I)#rse s chod AR ﬁﬂ&%'ﬂﬁ%”?’ i<y

47 73 % %R collagen Typell o
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WR Fov RE Y £ B2 TR S B P
Lo e ke ER ~
B~ E E'F‘EL’F'&‘]ﬁ#"mI?L_ (Bl
PR ) M IR R fr}’;}%:}lﬁiﬂ
F o AT R WA E S el & F ¢
@}m#%%ﬂlowngmmakﬁ L 37°CF
FlEia 48 @ 28 TEMBEZE 22
fibril collagen » d B 4 ¥ "B IR R Fv 2
B/ *% 100-200 nm > E B AR EHT 0L )
fibril collagen 2. D period l—"ﬁéﬁ( % 67nm)»
Z_ g e ptig i+ F e 2 fibril collagen ¥ & %

Fz2azhmre 2 Ao

%n pH

B 4:2005mgmlz kR A3TCTH#HEL
A2 48 -] pF 2_ fibril collagen type 1II °

B R 0 hE B o P e g
[T T~V X T2 RE 3554
= Doperiod 5t 4 o B R v &£ 2H 4 F —
fa# 4 5% (entropy-driven process) > i &
T R G BA 2 45 kA a B4oeh
Hege § 8/ o fusione "R F-v H g E 4

}”4&@?&5‘%\?*& & - HHE
E‘. i 4.34D(D=67 nm) > X% 0.75nm> & =5 &
He Nz (23) foCH (B) £ eph
4 % side-by-side fr end-to-end = & -
side-by-side &_H %8 ¥ 12 ip] ¥ e S HWRE
€7 034D ehEfHE o a & T BHER A
x 7 Fﬁ]i%\m%ﬁé (microfibril ) > £ d }* 7 [
Td pow b dadp S {l4LK o end-to-end B &L
EAWEF LA BRI L AR ¥
HE €3 - 3.5 0.66D & A& 5 gap o D period
e 3 Pl E_d side-by-side e & dpig = o A

P ¥_end-to-end =7 gap & = o

B 5 : collagen £ % f3¢ -

33HA-CDI 2. 2 ¥ L 78 %

F P Fpa('H, PC)-NMR #28 % & &
B 1993 £ 3 ﬁ‘fi'llﬁ'ﬂq faphend 8 ~
‘E{ﬁiﬁfrﬁ%%?ﬁ(‘tetramer) 2 "H -NMR & 3% B
k3R ek 2 & 37 (Toffanin, Kvam, Flaibani,
Atzori, Biviano, Paoletti, 1993) > B] 6 & i%
Frz 'H -NMR £3#H > 84447082
R B A2 peak o B P ?frﬁ’x_f i N
B AT eng ¢ IR B 0=4.60ppm i §
FRF2E R TF g g
0=4.58ppm =¥ > @ FEP FE L 2
(-CH3) € 23R & 6=2.00ppm 117§

é

eu‘s



j’%é formamide % ;% | > 14 CDI /% i
PRS2 #2190 2 HA-CDI 2 'H -NMR
XFHBAR 7> & o=7.5ppm = % e
o=8.6ppm = ¢ i ¥ € HIRS L P A
peak » ™1 & F g2 CDI e 'H —-NMR £ ¥ [§)
vt g o B8 W MBI CDIR 24 =8
d f & o=72ppm & o=8.0ppm i # I
o=7.5ppm & 6=8.6ppm = + ¥ o ¥ UiE
@ & peak thff A & ff vt BEfeE & 2 CDI
e peak ff 4~ ® ¢ &40 ¢ (CDI : 2.045/1.000
=2.045) (HA-CDI : 2.386/1.131 =2.1) » & &
peak Tt & ehd Bl EE K L0 T
#1142 1% HA-CDI 3 «f{ﬂ‘xﬁk oo

'fi-’fz\—r gy /;urdl &P ’P‘rﬁ’ip 2_* F
B s: 3 Ba 5 E’s—? » # CDI peak &
o=7.5ppm =¥ ' 2 & T i 2> 0=8.6ppm i
ErzaZs loufgreprd i
KEAFE > B E DT o
HA-CDI A peak #i # & ## -

[3(HA — CH,)x (CDI A peali 5 [ 17)
2(CDI 4 peak)x (HA - CH i 53 [ 178)

HA-CDI B peak % # & #% -

3(HA - CH,)x (CDI B peak™ 5} [17#)

I(CDI B peak)x (HA — CH i 53 17

P % peak 2 FHEx BT HE Zkis2 T

PERE -

1x100%

[

1x100%

Bl 6: &M Fis 2 D0 ¢ 2 500-MHz
'H-NMR 3 3# Bl ° A peak : 5P Fpe b 2
# (-CH3) » 6=2.00ppm ; B peak : i P? &

b kg RARIR Y2 G S o
0=4.58ppm ; C peak : % PP Fpk t 5 p >

S ERIR 2@ 35 > 0=4.60ppm o

Bl7:HA:CDI=1:2> F RFFR 2 | FA I
7 f2% DO ¥ 2. 500-MHz 'H -NMR % 3#
B - A peak : HA-CDI - imidazole 7% } siisi g
423 + > o=7.5ppm ; B peak : HA-CDI >
imidazole %% t B % %éﬁ Fzoa h &+ o
o=8.6ppm ; C peak : # P B+ 2 = K
(-CH3) > 6=2.05ppm -

. S P S E—

P [

Bl 8 : CDI % f2% D0 ¢ 2 500-MHz
'H -NMR % B o A peak : CDI > imidazole
kbR 42 & 3 > 0=7.2ppm; B peak :
CDI » imidazole ¥} s % B4t 2 3 3 >
6=8.0ppm

34081 SRR E AR F
A5 % CDLE i ‘gl p AL > 35
PORRL Y hE R 5 CDIA 3 o d 30 F i



2152 BB NCDI g A GHF 7 o B|F
412 100% acttone & i i HA-CDI i
PomukwgFgpor X H> N kg
CDI %3 > e d 'H -NMR LB %% £

*ﬂLP r? 3> 100% e ,E_’,)’? 4 T ¥ e
i Tg J ﬁ;’Llj: mlﬁ it = ‘\A y 1) F %\ 1 Eﬁl’ﬁ i

AL EFEREOR S KED -
FPR A AL o
% 1: HA-CDI 2_ % i+ = ;¢

3 281

shib ik 100% acetone 3% 3 ¥ 4

LA 20% HA-CDI &g e A0 1 =R

90% acetone & & ik 1 £+20% HA-CDI &5 #bak 1 2

90% acetone & #F iy ik 3 2+20% HA-CDI mis a2k 1 =

d 'H -NMR kB % % % m > 20%
HA-CDI % i3 %tk 1 = e { % 5% 4048 5 e
% » 2 100% acetone & F ik 4 =t chig %
TR T EEF K CDIA& F ehkf 480 4P
FenE e AVEREER > Higggd 2 )
P 140%~150%3] 24 -] FF 0 80%~90% ° m
90% acetone R F ij ik = B BT LG oo
# 1 CDI ¥4 & c1F* 32 - 90% acetone & i
‘}%7‘36 3= ts £ 11 20% HA-CDI w3 37k 1 =
e 8 g FoaRE ME R R AT 0 B i
£d 2 ] FE M 107%3] 24 ] FFE M
46% F] 4+ 12 90% acetone & F iFix 3 =t {8
12 20% HA-CDI w ;3 >+ -k 1 sten= JVapid 2.
S S R SR R
i CDI 478 G RO AT » F]pt 2 gt 3 1t 5 58 %
' B9 e

#4771 90% acetone ik =t itk 2
SRR 0 4 57 B g IR it
ot Fpt e g H 90% acetone jiik s
Bk g et im s 2 'H NMR %
HEeEEFR o B 10> 12 HA & CDI &
25C T F &2 HA : CDI=1 : 6 enig i2 & & 4
P PER 6P HEAEE P RY T2 90%
acetone Fi% 1 & T REF]Fk 3 K 0 ¥ A

FEMiE o F]

LS engh v iE it

90% acetone 7% 3 =x ¥ ] -

B > 90% acetone R F e 3 =t is {1
20%HA-CDI w2tk 1 e 3% g 5 &
4 %% B CDI & £ K 4 -

Graft ratio (%)

o
=

—— Reaction time = 4hr

—=— Reaction time = 6h

4

B 10: HA :CDI=1 1 6 F B> 4 ) pFe
6 | FF > L% 90% acetone % =% it &

252 B

3SERHEBKEAEF

AR BRI 25CHe 50 C s S8 M H R
F Ot blfoF fupE B kLR R SRS o d
B 117 g 25CT K e B B4
HEawmEpRLEEE YR S0CT F B2 &
BB e Ed SN R B 4 § @ HA-CDI
F s L2l > fwd 3> HA-CDI 5 - #7 f£ %
v R = b B %féh,% el 1 B S E ,%'
GESF o FIUV R R e 2 2 i8¢ HA-CDI
B iﬁfwm’}}ﬁg v d 3 HA & 3 B enp 7%
Fiﬁ’lézii%.iHAJLCDIr*']L‘%ﬁt? R B
@ & % = imidazole 7 4 it mrbjﬁ;\ri&t;ﬁa
o Flet o 2R AL25C A S50C ek iR
BoOBKEFEFTH TR gL £ FEF
FePFRARA > LB A% S > TR



g"ﬁfﬁﬂ&iﬁﬁrﬁ;ﬁ"') °

%” l\“x
10 -
0 :
0 4 6 8 0 1 4
Reaction time (hr)
Bl11:HA:CDI=1 : 4 F B2/ P %

25°C ¥ 50°C ¥4t £ hB

3.6 :c % CDI ehE Mz A $5eh &
BEEP TRRIME o P - i
HA-CDI £4<ix 2 » Tt d B 9 B 10 B
1% > 7 127 3][1] 90% acetone & T i
% 3 = fs £ 2 20%HA-CDI w33k 1 =X e
;0 25 CHh F B R B K
o £ ke HA 4o CDI 0k vt 62 &
RPER > B8 - i iE e HA-CDI i 4 i
& ie— 8 GVHAXgel° dE12v e
d *> HA : CDI=1 : 6 e & 3 PP & CDI
2 nB 3L 0 Tt e HA S CDI=1 45 &
25CF Jis 2 ) PFip B8 - RAF R R 0E
# o kig- K s X HAX gel > 7 H 32
HE 56.16%

BN RE S

w2 i

=R —+ HACDI=1:1
E = HACDI=12
g4 HACDI=1:4
Zul HACDI=L6

RCLE‘W ion Iimf (hr)
B 12::c% HA &2 CDI F e A" foee B F g
PR BTk RE AR 25°C 0 iF HA-CDI #_#
B

3.7 HA-CDI-Collagen & & % 4 47
Frihaps LEF2HI LT E

7 HA ( Mwl6.5KD 4= 234KD ) ™
1,1'—Carbony1diimidazole &t 2 8 | e type
IT collagen :& {7 7L 4% B~ i & Jix ¥ HA Fr
collagen i& L oo Pt BB IRARLR] H_A A L
HA-CDI & # # formamide % 5 /3 %™ F ¥
12 7 HA-CDI ﬂfr' HA-Collagen e3384% B~ % &
BB 13 872k F BiEETH G5
HA-collagen #f & 3 i¢ 7 SDS-PAGE(10%)%+
B2 % o % - B4 e(type 11
collagen) > % = 2 % = £ £+ & 16.5KD
HA &% 18 & 4C % 37°C ™ 4r collagen
L2 A% we 3 57 L+ E 234KD o
HA 5% {8 & 4C% 37°C T §v collagen i
E2 Adr o AP TARE DY BB
FEHE(a chain)/ 2 & 4% & jEHL2 VB > T 5 A4
+ 2RI DR ETRYy o AipdlEE I E L
0.43 > SHA-collagen # # & 4°C 2 37°C #7{¥
Z v iEs §3517 0.43 » LHA-collagen & 4°C
FRE#*T{E2 WVEL 040 w4 37CF BPF
A 2o ®m 5 039 o d o b ¥ oA
SHA-collagen =4 + & % it g & T A Biedy

2 %75 2 §_LHA-collagen #] 5 & + £ % 1* L
B fRAF LT ADREET LET
LHA- collagen A H % collagen 4~ + £ 3
b 37°CT GhE fuftit b 4CT B
e AN AR R e ? k47 e R R
i F BT o d AR EEFT AT AT
R PF i AT (7o

%(,T»‘_ﬂ

B] 13 : HA-Collagen 2. & i BB °



3.8.ATDCS cell 2 Collagen type II 2 HA
& &4 fibril 3 AH2 HFF - FH

3.8.1 AGC 43 @ 4B 14 #7757 » % 0 % e»
AGC/GADPH ' 22 5 1 - AGC % %%
Hox ;ﬁi;;&a 4y ”}5 iﬂﬁ b AR e AL E’f’!iﬁﬁ Sy
f‘%iﬁ:’,g"g/?*':‘ 1~2 B2 F, 48 &+ g
SHA-CII fibril 3£ % 21 = & S H 4 5 2.13 o
1 AGC # 1% 4 | ¥7ik g5 SHA-CII fibril &
it 2 e #‘ L1

Il Control(Without scaffold)
[ Collagen fibril

] LHA-Collagen fibril
SHA-Collagen fibril 213
24
I
o
(=)
<
3,
[S]
Q
<
0 A

0 Inctbated time(}fay) 2

B 14AGC # L 2 & 447 -

3.8.2 Collagen IT # 31 :
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‘ Sunday 15 March 2009

12:00 |Registration
14:00 | Welcome from Conference Chairs
14:15 |Plenary Lecture 1 — Porous hybrid solids: A new world, G. Férey, Université de Versailles, France
Symposium A Symposium B Symposium C
15:00 |AO1 — Hybrid devices based on 1 |Featured Lecture BF1 - 15 |CO1 — Microporous polymers and
self-assembled hydrophobin 5 |Functional coatings: The :0 |organic frameworks,
biofilm, : |sol-gel approach, 0
0
0
15:20 |A02 — Design and creation of 1 |BO1 — Covalent 15 |C02 — New MOFs and EOFs for gas
bioinspired surfaces with special 5 |functionalisation of inorganic |:2 storage and catalysis,
wettability, : |nanoparticles, A.
3
0
15:40 |A03 — Water repellency and 1 |B02 — Multiresponsive hybrid |15 |Invited Lecture CI1 - Large-scale
adhesion properties of dome-spike |5 'microgels and hollow capsules |:4 |synthesis of ordered mesoporous
hybrid film made from : |with a layered architecture, 0 | molecular sieves,
self-organized 5
honeycomb-patterned polymer 0
films,
16:00 | Coffee Break 1 |Coffee Break 16 |Coffee Break
6 1
B 0
1




16:30 |Invited Lecture AI1 — Bioactivity of (1 \B03 — Structured hybrid 16
metal-based materials, 6 |nanoparticles via 3
: |surface-initiated atrp of 0
3 |methyl methacrylate from
0 |ordered mesoporous silica, M.
17:00 | AO4 — Easily controlled orientation |1 B04 — New hybrid silica-core |16
and effectively optimized activity of |6 land polymer-shell :5
lipases immobilized in : |nanomaterials derived from 0
bidimensional confined spacing, 5 |living anionic polymers,
0
17:20 |AO5 — Bio-inspired 1 |B0OS5 — Selective immobilization |17
ultrahydrophobic and self cleaning |7 |and selective elution (SISE) :1
coatings, : |method for fabrication of 0
1 |organic-inorganic hybrid
0 |nanomaterials,
17:40 |Invited Lecture AI2 — How to 1 |B06 — A hybrid sensing 17
introduce genetic information into |7 'module: Turn-on 4

living cells by a combination of
calcium phosphate and nucleic
acids,

3 |small CdS clusters to
molecular recognition events
at the organic- inorganic
interface

photoluminescence response of |0

1 |B07 — Organic dye/metal oxide

7 |hybrid thin film prepared by

: |the liquid phase deposition
5 'method,
0

C03 — Unconventional metal organic
frameworks: porous cross-linked
phosphonates,

C04 — Heterogeneous hybrid catalysts
based on coordination polymer
MIL-101 and polyoxometalates for
liquid phase selective oxidations,

Featured Lecture CF1 - Application
of pore-expanded mesoporous silica
in catalysis and separation,

CO0S5 — Ionogels, new hybrid materials
for the encapsulation of metal
complexes and nanoparticles,

18:15 | Tutorial 1 — Synthesis and preparation of Hybrid Materials, C. Sanchez, Université de Paris VI, France

19.00 |Poster Session 1 & Welcome Reception

20.45 |End of day 1

Monday 16 March 2009

08:45 |Plenary Lecture 2 - Nanostructured hybrid materials by ATRP, K. Matyjaszewski, Carnegie Mellon University, USA

Symposium A

09:30 |Featured Lecture AF1 —
2-Dimensional inorganic
nanoparticles with drug
delivery and targeting functions

10:00 |A06 — Low-temperature,
kinetically controlled
nanofabrication of
semiconductor and ferroelectric

thin films and nanoparticles,

10:20 |A07 — Individualized silica
nanohelices and nanotubes:
Tuning inorganic
nanostructures using lipidic
self-assemblies,

Coffee Break

A08 — Hybrid biomimetic
membranes: Past, present and
beyond...,

10:40
11:00

11:20 |A09 — Bottom-up meets
top-down: Large-scale
assembly of DNA duplexes and

nanotubes,

11:40 |Featured Lecture AF2 - Sol-gel

bio-hybrid materials:

Symposium B

09:30 | BO8 — Novel functional
surfaces, nanoparticles and
nanomaterials based on
metal atom clusters,

09:50 | B09 — Particle size effect of
zinc oxide on the electrical
conductivity of
polyethlylene /
polypropylene zinc oxide

composites,

10:10 |Featured Lecture BF2 -
Functional clusters as
nano-sized building blocks
for inorganic-organic
hybrid materials,

10:40 | Coffee Break

11:00 | B10 — Some examples of
functionalized
nanoparticles for in vivo

biomedical applications,

11:20 |B11 — Precursors for

magnetic hybrid materials,

11:40 \B12 — Colloidal growth of

nanocrystal

09:30

09:50

10:10

10:30
11:00

11:30

Symposium C

C06 — Micro and mesoporous light
emitters: From lanthanide oxide
nanotubes to metal organic
frameworks,

C07 — Novel synthetic route to porous
silicon carbide,

C08 — Preparation of hierarchically
porous monoliths of ethylene-bridged
polysilsesquioxane,

Coffee Break

Featured Lecture CF2 -
Hierarchically porous monoliths
applied to separation science,

C09 — Integrative chemistry toward
eu3+@organo-si(HIPE)



Specificities, properties and heterostructures based on macro-mesocellular foams

challenges, semiconductor and generation: syntheses,
magnetic materials, characterizations and luminescent
properties,

12:10 |A10 — Cell patterning based on |12:00 B13 — Functionalised 11:50 |C10 — Fabrication of porous silicon
the micro structured nanoparticles for carbide ceramics from bridged
organosilane layer fabricated multiphotonic bio-imaging polysilsesquioxane,
by VUV lithography, of tumoral cells,

12:20 |B14 — Core-Shell and 12:10 |Featured Lecture CF3 —
raspberry-like nanosized Hierarchically functional porous
composites based on hybrid materials: Synthesis strategy and
silica nanoparticles and on applications for nanotechnology and
a functional polycarbazole energy conversion,

conducting polymer - a new
concept of fabrication for
dual phase nanocomposites,

12:30 |Lunch 12:40 | Lunch 12:40 |Lunch

14:10 |Featured Lecture AF3 - 14:10 \B15 — CNT-PANi hybrid 14:10 |C11 — Deep x-ray lithography for
Evolution of ceramics in the material in PP matrix, mesoporous thin films: Integration of
biomaterials field, M. bottom-up and top-down

nanotechnologies,

14:40 |Al11 — Peptide-grafted 14:30 \B16 — Synthesis and 14:30 |C12 — One-pot functionalization of
nanodiamonds: Preparation, characterization of bimodal patterned mesostructured silica by
cytotoxicity and uptake in cells, polyorganosiloxane ink-jet printing,

nanoparticles,

15:00 |A12 — Versatile drug delivery 14:50 |Invited Lecture BI1 - 14:50 |C13 — High-porosity
systems based on Controlled synthesis of macro/mesoporous silica monoliths
organic-inorganic hybrids, metal oxide nanostructures applied to HPLC separation medium,

in organic solvents:
Extension to microwave

chemistry,
15:20 |A13 — Design of mesostructured |15:20 | Invited Lecture BI2 - 15:10 |C14 — Modelling surfactant templated
inorganic matrix for animal cell Nanocomposites and inorganic materials,
encapsulation, nanofluids,
15:40 |A14 — Insulin Delivery From 15:50 |B17 — Exfoliation of layered |15:30 |C15 — Understanding
Glucose-Responsive Microgels, silicates in epoxy resins nano-crystallization of mesoporous
using hyper-branched materials,

polyalkoxy siloxanes
(PAOS) and silane couplers,

16:00 |A15 — Porous 16:10 | B18 — Unusual jammed 15:50 |C16 — New hybrid ordered
metal-organic-frameworks as nanocomposite structure mesostructures obtained with
new drug carriers, P. using hybrid layered double reversible assemblies of double

hydroxide filler, hydrophilic block copolymers,

16:20 |A16 — Time-delayed release of |16:30 | B19 — 16:10 |Featured Lecture CF4 - Independant
bioencapsulates for bone Polyurethane/nano-clay textural and morphological control in
implant technologies, shape memory polymer the synthesis of meso and

nanocomposites, macroporous silicas by
pseudomorphic transformation, A.
16:40 | Coffee Break 16:50 Coffee Break 16:40 Coffee Break

17:15 | Tutorial 2 — Applications of hybrids, M. Popall, Fraunhofer-Institut fiir Silicatforschung, Germany
18.00 |Poster Session 2
19.30 |End of day 2

‘ Tuesday 17 March 2009

08:45 |Plenary Lecture 3 - Biohybrid conjugates of “smart” polymers with proteins and nucleic acids, A.S. Hoffman,
University of Washington, Seattle, USA

09:30 |A17 — Photocurrent generation |09:30 |Invited Lecture BI3 - 09:30 |C17 — Surface diels-alder reactions as
in peptide-based self-assembled Polymer-inorganic a versatile way to synthesise
monolayers functionalized with analogues of triblock functional porous carbons,
electron transfer antenna copolymers: From
chromophores, self-assembly to control of

optical properties,
09:50 |A18 — Partitioning of 10:00 |Featured Lecture BF3 — 09:50 |C18 — Free-standing mesoporous

oligothiophene labeled Controlling nanomaterials silica/carbon composite films with



antibodies into pH-sensitive
microgels,

10:10 |/A19 — Biosensors based on

enzymes immobilized in layered
double hydroxides,

10:30
10:50

Coffee Break

A20 — Fluorescent organic
nanocrystals confined in sol-gel
matrix for ultra sensitive
sensors and bioimaging, E.

11:10 'A21 — Water soluble,
electroactive and
photoluminescent
oligothiophene-dinucleotide

biohybrid materials,

Featured Lecture AF4 -
Nanostructural control of sol
gels for controlled release of
drugs and proteins, P.

11:30

12:00 |Poster Session 3
13:30 |Free Afternoon & Evening

10:30
10:50

11:10

11:30

11:50

properties with ligands,
polymers and interfaces,

Coffee Break

B20 — End-to-end assembly
of shape-controlled
nanocrystals via a
nano-welding approach
mediated by gold domains,

B21 — Multifunctional
magnetic core-shell
nanocomposites for
biomedical applications,

B22 — Evaluation by DOSY
NMR of the interfacial
affinity of organic ligands
for nanoparticles in
suspension,

B23 — Organic-inorganic
hybrid cubic liquid crystals:
Hybridization of
amino-substituted dendrons
with surface-modified
monodisperse gold
nanoparticles,

10:10

10:30
10:50

11:20

11:40

crystalline silica wall from periodic
mesoporous organosilica films,

C19 — Dynimics, interfaces and gas
diffusion in porous hybrid materials,

Coffee Break

Invited Lecture CI2 - Self-Assembly
Synthesis and Functionalization of
Mesoporous Carbon Materials for
Energy-Related Applications

C20 — One-pot synthesis of chiral
hybrid organic-inorganic mesoporous
nanofibers,

C21 — Tangential, axial and helical
alignment of liquid crystal columns in
nanochannels,

‘ ‘Wednesday 18 March 2009

08:45 |Plenary Lecture 4 - Functional polymeric materials: From fluid handling to enzyme mimics and vaccine carriers,
J.M.J. Fréchet, University of California at Berkeley, USA

Symposium A

09:30 |A22 — Biomineralization onto
the surface of sol-gel derived
doped bioactive glasses :
Chemical mapping by

PIXE-RBS,

A23 — Biomaterials and
biocompatible derivatives:
Future advanced solid state
NMR experiments,

09:50

10:10 |A24 — Single molecular
observations through single
labelled nanocrystal using

x-rays and electrons,
Coffee Break

Featured Lecture AFS -
Self-assembly and applications
of polypeptide material, T.

10:30
10:50

11:20 |A25 — Novel insights into
diatom cell wall formation:
Solid-state NMR and raman

mapping studies,

11:40 |A26 — Magneto-responsive
hybrid hollow capsules formed
with polyelectrolytes, lipid
bilayers, and fe304
nanoparticles,

Featured Lecture AF6 -
Current and prospective
applications of hybrid

12:00

09:30

09:50

10:10

10:30
10:50

11:10

11:30

12:00

Symposium B

B24 — Atomic layer
deposition to
nanostructured metal
oxides using nonaqueous
sol-gel routes,

B25 — Design of hybrid
nanostructured materials
using superecritical fluids,

B26 — New strategy of
hybrid materials for proton
exchange membrane fuel
cells,

Coffee Break

B27 — Synthetic routes to
lanthanide oxide hybrid
materials and
nanocomposites,

B28 — Dissymetric metal
deposition on carbon
nanotubes,

Invited Lecture BI4 -
Structure and properties of
nanocomposites from
organoclays,

B29 — Towards a better
characterization of
organic-inorganic interfaces

10:00

10:30
10:50

11:10

11:30

11:50

Symposium C

09:30 |Invited Lecture CI3 - Design of

porous materials on the nano and
meso scale,

Invited Lecture CI4 - Unconventional
forms of nanofabrication,

Coffee Break

C22 — Mesoporous platinum-based
materials from nanoparticle-block
copolymer self-assembly,

C23 — Evidence for monodisperse
gold nanoparticles confined within
the walls of functionalized
mesoporous silica,

C24 — Marine diatoms: A bottom-up
approach to new optical devices,

C25 — Photo acceleration of molecular
transports in azobenzene-tethered
silica mesopores,



12:30
14:10

14:40

15:00

15:20

15:40

16:00

16:20

16:40
17.15
18.00
19:30

nanoparticles in medicine,

Lunch

Invited Lecture AI3 - Novel
inorganic-hybrid

nanostructures for biomedical

applications,

A27 — Electrodeposition and
electrospinng of collagen and

hydroxyapatite nanostructured

composite coating,

A28 — Nanoparticle-containing
multilamellar vesicles for a new

bio-inspired route to metal
nanoparticle-based
heterogeneous catalysts,

A29 — Bioinspired control of
colloidal silica by using
multicomponent polymeric
systems

A30 — Homogeneous
organic-inorganic
derivatization of cellulose in
ionic liquid medium,

A31 — Functionalization of

magnetic nanowires by charged

biopolymers,

A32 — Bioinspired
organic-zirconium oxide
layered nanocomposites:
Fabrication and mechanical
behaviour,

Coffee Break

12:20

12:40
14:10

14:30

14:50

15:20

15:50

16:10

16:30

16:50

in hybrid materials,

B30 — Optoelectronic
printed circuit board: 3D
structures written by
two-photon absorption in
organic-inorganic hybrid
polymers,

Lunch

B31 — Luminescent sol-gel
materials based on
transition metal clusters,

B32 — Fluorescent
nanofibers embedding dye
loaded zeolite L crystals,

Featured Lecture BF4 -
Synergistic properties in
multiphase (hybrid) epoxy
nanocomposites by
incorporation of inorganic
nanoparticles,

Invited Lecture BIS —
Functionalized graphenes
and graphene
nanocomposites derived
from graphite oxide,

B33 — Mechanical
properties of
nanostructured hybrid
materials,

B34 — Generating
functionalized
carbon-based
nanomaterials and polymer
nanocomposites in
poly(phosphoric acid),

B35 — Spontaneous
polycondensation of
trialkoxysilanes in hybrid
materials containing osidic
moeties potential matrix as
silicon carbide precursors
and as chiral stationary
phases,

Coffee Break

12:10 |C26 — Nanostructured block

copolymer films as template in sol-gel
reactions,

12:30
14:10

Lunch

C27 — Nano hybrid material synthesis
by supersonic beam codeposition for
solar cells applications,

14:30 |C28 — The role of the length of the
spacers on the structuring of
self-organized di-urea

akylene-bridged silsesquioxanes,

14:50 |C29 — Multifunctional nanostructured
materials: New synthetic methods and
potential applications from catalysis

to drug delivery and biosensing,

15:10 |C30 — Elaboration of functional
membranes by growing responsive

polymer brushes from surfaces,

15:30 |C31 — Biomimetically inspired sensing
of ionic and neutral species with
organically modified mesoporous

silica materials,

15:50 |C32 — Highly stable bridged
silsesquioxane-based hybrid
membranes in energy-efficient

molecular separation,

16:10 |Featured Lecture CF5 - Block
copolymer-based approaches to
functional nanomaterials and

nanocomposites,

16:40 | Coffee Break

Tutorial 3 — From biogenic silica to silica biotechnology, J. Livage, Collége de France, France

End of day 4

Optional Conference Dinner

‘ Thursday 19 March 2009

08:45 |Plenary Lecture 5 - Synthesis and emergence of complex hybrid nanomaterials, S. Mann, University of Bristol, UK

09:30 |Invited Lecture Al4 - Biohybrid |09:30 | B36 — Alkynylorganotins,

10:00

nanomedicines and
self-assembling biomaterials,

Invited Lecture AIS -
Bioresorbable sol-gel derived

SiO, matrices for the controlled

release of biologics and small
molecular drugs,

09:50

10:10

versatile precursors of class
II tin-based hybrid
materials and of
nanostructured tin dioxide
films,

B37 — Covalent and
non-covalent
functionalization of carbon
nanohorns with polymers,

B38 — Tailoring the
structure of microporous

09:30 |C33 — Amine functionalized SBA-15
by covalent anchoring of dendritic
macromolecules,

09:50 |C34 — Click-modifications in
hierarchically organized silica gels,

10:10 |C35 — Novel organic/inorganic hybrid
materials by covalent anchoring



10:30
10:50

11:10

11:30

11:50

12:10

12:30

12:50
14:00

14:20

14:40

15:00

15:20

15:40

Coffee Break

A33 — Lipid bilayer membranes
as tools for novel
nano-biotechnology
applications,

A34 — Enzymatic synthesis of
amorphous calcium
phosphate-chitosan
nanocomposites and its
processing into hierarchical
structures,

A35 — Understanding the
formation of biohybrid
materials: Interactions of
well-defined aluminium species
and biological molecules,

A36 — Silica - functionalised
gelatin hybrid scaffolds for
bone tissue regeneration,

A37 — Bioactive silica/ poly
gamma-glutamic acid hybrid
scaffolds for bone regeneration,

A38 — Rational design of a
nanostructured porous silica
matrix for the immobilization
of living plant cells,

Lunch

A39 — New development in the
fabrication of bio-composites
from natural fibre,

A40 — In-vivo testing of stealth
silica nanoparticles for passive
targeting of solid tumour,

A41 — Monomer-free
ORMOCER]1] based
nano-hybrid composites for
dental application,

A42 — Fluoride-containing
bioactive glasses: Reactivity in
simulated body solutions and
behaviour towards osteoblast
cells,

A43 — Dendritic polymers with
various oligosaccharide
architectures: Complexation,
stabilization and
(bio-)interaction properties,

Closing Remarks

End of Conference

10:30
10:50

11:20

11:50

12:10

12:30

12:50
14:00

14:20

14:40

15:00

15:20

sol-gel derived hybrid
materials based on bridged
silsesquioxanes,

Coffee Break

Invited Lecture BI6 —
Polymer and sol-gel
chemistries for designing
nanostructured polymers:
Different routes

Invited Lecture BI7 -
Functional nanomaterials
through organometallic
chemistry,

B39 — Patternable hybrid
sol-gel materials based on
silica network modified
with epoxy or acrylic
groups,

B40 — Characterization of
hybrid organic-inorganic
epoxy/amine networks
synthesized via sol-gel
process,

B41 — Ionogels: New hybrid
materials with tunable

applications: From optics to
catalysis and drug delivery,

Lunch

B42 — Fabrication of
enzymatic biosensors based

on hybrid inorganic-organic

Lb flms,

B43 — Titanium oxides
nanotube as a new
transfection nanovector for
cardiomyocyte cells:
Functionalization and
detection,

B44 — Laterally patterned
ultraflat substrates:
creating functional

organic-inorganic interfaces

at nanoscale, y

B45 — Overview on new
hybrid inorganic-organic
polymer electrolytes,

B46 — Silver-polystyrene
hybrid pincushion films for
surface enhanced raman
scattering substrates
prepared by
self-organization and vapor
deposition,

10:30
10:50

11:10

11:30

11:50

12:20

12:50
14:00

14:20

14:40

15:00

15:20

phenothiazines on mesoporous
supports,

Coffee Break

C36 — Design of functional porous and
homogeneous mixed oxides from
single precursors, A. Lemaire*,

C37 — Facile route to layered chiral
and photo-switchable magnets,

C38 — The key role of amines in
templated uranyl-vanadate and
uranyl-phosphate compounds:
Towards porous materials, L.

Invited Lecture CIS - New functions
of porous coordination polymers,

Invited Lecture CI6 - Mimicking the
antenna system of green plants,

Lunch

C39 —In vivo toxicity studies of new
drug nanocarriers: Porous iron
carboxylates,

C40 — Tuning the emission colour in
mixed lanthanide microporous
silicates: Energy transfer,
composition and chromaticity,

C41 — Stimuli-free release films
composed by hollow silica capsular
container with mesoporous wall,

C42 — Enumeration of
not-yet-synthesized zeolitic zinc
imidazolate MOF networks: A
combined topological and
computational approach,

C43 — Functionalization routes to
MOFs with basic sites: Application to
base catalysis and transesterification
of vegetable oils,



