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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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L= &, F $2i4% O-hexanoyl chitosan (G4 & &tk 10:1)75 A2 LA
TR AR VAR 0 B AN 0 BA 3% B R AR 1 chitosan &9R A
ROEAEE 10:1)#8 F — kg > X 0.1M = NaOH
W —RKARERZ pH EFEE 5.5-6 2 > KL BSA 4
BEGEEH2HE (Modeldrug) @ % — KRR B E R
A% BSA EE A 0.5 mg/mL & %&(JF 7 LA basic
fibroblast growth factor #4%# & &k, lug/mL Z /KER) » &
PG AR ISR EATIRA (GhAaELF — KABBR ML B 30:1)
® AR E R G HEATIHAL 30 £ T 45 2] Water in Oil
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PRI LB R F KA R AR L 501 8T8
F.1t (Double emulsion ) =] #5 s #% AL f ¥k > m ke pe (Sh
42 0.8-5 um)f& F 78 8 (carboxymethyl hexanoyl chitosan
solution) ¥ » & J 418 E — 44 & B 4h & (shell)3R 47 & B B 0.2-0.4
um &4 7 &M O-hexanoyl chitosan # sz, ° #% & (core) 47 & KA
M T REE R EPTARR -

MER X R HE

B iz M ERMIFR > BFSkiE 300 um (F%0R )49
PMMA (polymethylinethacrylate) microsphere 34 £) i& & & bA 4k
RIBIEEERI RIS 3N E Bk 8 TMEREPMMA
microsphere ¥Eir a8 (B —4£) > £ 50°C 164 T B ik 8
N 0 R BIEE E F XA B (acetone) i PMMA
microsphere A& B 5% (salt-leaching method) 3 @ sbeff &
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4% &1, % BSA #) HNOCC/O-hexanoyl chitosan/chitosan 4% 3¢
A £ B pH=74 BHNEERT (KBIERA PBS
phosphate buffer solution)¥ » B ZMH Hi 0.1cc 5%
HANE &k 81 2ce 89 BCA(Bicinchoninic acid)solution & 4-4& »
24 UV-visible 4% 6 B3 R% & 562 nm e9 & A E » 3 2AAF
BB Y- E R B REHUE 49 BSA 20 A M/M #H R
VB TR (R Y M AE—t5Mm@Edi ity BSAE M A
PR MR AAFEM Y BSA &) - |
12 5 AR HE

4% — A HNOCC/O-hexanoyl chitosan/chitosan microcapsule °
— # HNOCC/PLGA/chitosan microcapsule > # #& 7 F] &9 4% & A&
ARBAETHRAK LG E BSA ey hEMERRERATERN

22 B pH=7.4 4 BHANE 5k b B R E KR B 0.1ce
$Z A S5k 1 2cc &9 BCA (Bicinchoninic acid) solution & &
4 » £ UV-visible 56 A E 3 A&k K 562 nm 4B AR > it
UAR R E R e i Bt e BSA & 0 s M HER
OFER THEAGEF M, &4E— R AER S 4 BSA §)°
% BSA 4 ®# Shell g9t P kR EARF > B 25N
BE ) P B RE A 4R

mMEAARSEMYOES (80%) BHAZERZSE
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o ARBA BB AR X EEEMH R R &R NILE
Mo E X BRI EARBEYERERS FRAEEX
i (BAsB+—) wEpaEaEcemgeikea > mi
5@ E AR H L RIEMT B RIFERIESR -

AR B —E e ¥ L size-exclusion HPLC @& BSA
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monomer content 34 & #] A FT-IR 4& amine I group & & Rt E
BSA #) R o 4o F R 0 BHL & G % £ monomer
content & secondary structure : S1FER AT £ B AR K BSAR
B A AR B2 4s 6 0 R B A model drug AR
AR SR Y £ X B BT o T B R E AT
bkl aYRERE Y FAER - Bl BTR
BN B H B T EE AT R RS

Sample Secondary structure (%) Monomer

content (%)

o-Helix B-Sheet
7F pH 7.4 HYAWE R BSA 5446 g§+3" 95
M ATRERY BSA 48+4 11+4 93
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Microcapsules agglomerate formation via salt-leaching method

Microcapsules agglomerate
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Microcapsule or Nanocapsule

Solid shell

Bioactive agent

Liquid or solid core
Microcapsules agglomerate
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Multi-shell microcapsules

Drug-1  Drug-2

Shell-1

Shell-2

Liquid or solid core

Multi-shell microcapsules agglomerate
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1. PMMA #ike PMMA microsphere 10 4 3%-2 shell-2

2  BiFL Open pore 11 #%-2 core-2

3 B84 3% solid shell 12 m% AN g4 &KE-F VEGF
4 A Hp7E M E] Bioactive agent 13 % 7L/ -4 % porous matrix
5 &% = B # 4% liquid or solid core 14  F 44 polymer

6 #4-1 Drug-1 15 S/ ) R4T4 4 ERF
7 #49-2 Drug-2 PDGF

8 #4-3 Drug-3 16 7L PORE

9  4h3%-1 shell-1
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