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This invention discloses a method to produce novel scaffolding
materials with a nanostructure capable of delivering drug in
well-controllable manner, or preferably, in a near zero-order kinetic
® for drug release, for tissue engineering applications. The said scaffold
has a solid macroporous network that is constructed by assembly of
nano-and/or microcapsules, wherein said capsules comprised single or
multiple core and solid polymeric shell. Said core contains
biologically or therapeutically active agent that is able to release
outward said shell to provide vital active ingredient(s) for the growth,
differentiation, and proliferation of specific cells attached on the

macroporous scaffold for the production of engineered tissues.
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A = £, ¥ kzi% O-hexanoyl chitosan (GR4A & &tk 10:1)5 A2 LA
M AR RIR 0 B b 0 BA 3%e4 BEEL AR $2 chitosan 894K
RO EE L 10:)f A % —K4ak > 324 0.1M 2 NaOH
BE—kARERZ pH EHEEE 556 2/ > K424 BSA
ARG Bz (Modeldrug) > % —Kig iRk S8 458
A% BSA EE A 0.5 mg/mL & & (75 7 ¥4 basic
fibroblast growth factor 4 &4 %7, lug/mL Z KER)  H
AR IEIR EATIRAS (ChABELE — KAk EMEL A 30:1)
o AR R Y AR EATIAE 30 # 0 ST LA4% %] Water in Oil
(W/O) 2 3ibiEik > R B LIILERENG —KBIER
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$L1t (Double emulsion ) =T # Ay i & Ao f ¥k > g A (4h
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solution) ¥ » - P 518 & — 44 & fe 41 & (shell) 3R 45 &1 & B 0.2-0.4
um #9785 O-hexanoyl chitosan # k4% (core) 347 & KA
M T R BB LA B AT AR AR, -

e % 2R 0y A
# L2 R R E R 0 SR RAE 300 um (B3R ) &
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microsphere K&y A B (B —4) > 4 50°C M54 TR ILE 8
BRI 0 A A BIE K E P UL K B (acetone) A PMMA
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% 6,5 BSA #5 HNOCC/O-hexanoyl chitosan/chitosan #%%&

%%E% B pH=74 9 BH N HERT (ABIRA PBS
phosphate buffer solution)¥ » #[&E M > BEHE 0.lcc ##F
HAE 5% 0 $1 2cc 89 BCA(Bicinchoninic acid)solution J& 414
B UV-visible 458 £ E 3T EB& K 562 nm ¢4 R E » i LA4E
BBWE-EE BB EERE & BSA £ A M/M #EFR(1)
VRTAEE(HY M, AE—RmExte BSAE - M5
B ] B IR BFATREM E BSA €) -
® 2 /5 XA HOH

3§ — 2 HNOCC/O-hexanoyl chitosan/chitosan microcapsule °
— % HNOCC/PLGA/chitosan microcapsule » & & 7R 5] &9 44 & e
ABKERAF L ECE BSA ey hEM R R ERAMERN

B pH=TA YR NEER T &FaE Z MR B 0.1cc
BN Y xkt 2cc By BCA (Bicinchoninic acid) solution &4
1% > LA UV-visible o A LB ERIZ & 562 mm HYRAE > I
DAZ BB Y R e e B 4 o) BSA & 0 A M, #85 R
OEBTEFBAE Y M, A5 RAERE 6 BSA &) R
® % BSA £ Shell 494 b e IAE R R > B M LRH
A ) R B 4R

mBRERSEMGLEE (80% ) HLREEHZCE
BEMBRERZRABRE » HNEme /1 27T DT B R AT &4R
Yo BN E A R X B EEMH RS R e BN ILE
N B X BRERMHEEHENSERERS  FRUAE R &
#r (BB +—) e B FExeEE R M
F 5 A B R GBI MAF R RIFERIER

KB B — F 35 P LU size-exclusion HPLC &gl & BSA
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monomer content 24 & #] A FT-IR 4 amine I group B3 R3tH
BSA ) — 4 o w0 F R AT 0 BBRIE # & G H £ monomer
content & secondary structure - $2FEMAT £ &R K BT AR
B AR g ER 2 0 LR R A model drug =BT
B AP SR Y o 2 X B AR 0 T BB R B AT
bamkENRYREBE - ARER - BERE - BTR
MeAh B B TR AT AR R EE

Sample Secondary structure (%) Monomer

content (%)

a-Helix B-Sheet
1F pH 7.4 WA HRHHY BSA 54+6" 8+£3" 95
MR FTREREY BSA 48+4 11+4 93

B b ASE A DA — sb i Ak Bk 48 BN B K 3 IR A AR A
AR ERA LA HEEEEE R BLBERBRL
LS T B ARG AR R PR R 0 B B SRR PR B A R AR e B B e
REMS S A A REHGESEN o ARFARTBRN ELET
Bl EBm e M ERRER IR H At ho 2578 7R X,
LHESREE AN AREHMERRERXRTEAR
B 45,55 19 o AR BE b BT £ R AR EE A A AT o LB N
MBHAREBAREZIRE
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Bt~ #H HNOCC R Az B TR 2 MERE
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KT

BA~FH HNOCC R{E A Az B T RRAZMERE
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Bl L~ B —REBESEN I ERNELRD -
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B+— - Bhodign > EFRFXIBESEY XL -

(&Rl
PMMA #k PMMA microsphere 10 4 2%-2 shell-2

B 7L Open pore 11 #%-2 core-2

E] 82 4} 2% solid shell 12 %N &4 KBE-F VEGF
4 4 7% M % Bioactive agent 13 % 7L 4% porous matrix
/& B8 2%, [ 8% 4% liquid or solid core 14 R 44 polymer

@ 47-1 Drug-1 15 w/ ) RITAELE KRR F
% 4-2 Drug-2 PDGF

¥ 4-3 Drug-3 16 3L PORE

48 #%-1 shell-1
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