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Abstract: In order to construct a bone regeneration system that different cell factors controlled release at proper stage,
Trypsin (Try) was selected as the model protein, and the composite of sustained-release microspheres and biodegradable
porous scaffolds was prepared in this study. First of all, Try loaded poly-1-lactic acid microspheres (Try-PLLA,) were
prepared, and then compounded to the nano hydroxyapatite/poly lactic-co-glycolic acid (nHA/PLGA) to build a scaf-
fold that can release growth factors sequentially. The results showed that the Try-PLLA s were spherical shape with
diameters of 2 - 7 um. The encapsulation efficiency of the Try in PLLA,, was 80.5%, and the loading capacity was
0.89%. The prepared Try-PLLA,/nHA/PLGA scaffold possessed 150 - 300 pm pore diameter, 50.9% - 76.8% porosity,
3.9 - 5.1 MPa compressive strength, and 19.8% degradation at 8 weeks. The cumulative releases of Try from Try-
nHA/PLGA scaffolds and from Try-PLLA, were respectively about 85% and 65.2% at 48 hours, and that from
Try-PLLA,,nHA/ PLGA scaffolds were 32.9% at 48 hours and 60.6% at 21 days. The results demonstrated that
Try-PLLA,,/nHA/PLGA scaffolds had excellent drug release performance with suitable compressive strength, which
would be used as tissue engineering scaffolds with protein delivery.

Keywords: Poly Lactic-Co-Glycolic Acid; Poly-L-Lactic Acid; Drug Loaded Microspheres; Tissue Engineering
Scaffolds; Supercritical Fluid Foaming Technique
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Figure 1. SEM micrographs of PLLA microspheres (a): Unloaded
microspheres (b): Try loaded microspheres
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Figure 2. Size Distribution of PLLAq (a): Unloaded microspheres

(b): Try loaded microspheres
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PLGA FLEE AP R E WK 1,

3.3. BABRMKNBHENEITE

i BCA 25 ARSI &0 %2 PLLA, 325 &
T, HAEHN 0.89%, WEHEH 80.5%, FH
T f A ER B KR E 2 fe

34. EAXRHEBINERNER

B S 5 A BN TR) PR G 00, SRR Joi 5238 7 ik
N BEIERIEE 2, 4, 6, 8, 10 JHI;, H&TLEMRA
R 3.6%, 8.3%, 13.5%, 19.8%, 27.5%. Try-
nHA/PLGA 2%, PLLA,, FIE & SC47ERT 2 KEH
REBEIMG, A A IR TSOE 2B AR 1 LA
1%, WLE 4. Try-nHA/PLGA 3242, Try 48 h BRI
ik 85%LL E: PLLA,, Try 48 h BRUBME A
65.2%; HAILE, Try 48 h EFRBEN 32.9%, 21
d ZRVRIEH 60.6%-

4. +Hig
4.1. PLGA S FEX M RN
2% 1 L T AE T E K PLGA MIFLBR R AP

Figure 3. SEM micrographs of composite scaffolds

3. EAXAREHIMBERNE

Table 1. Effect of PLGA molecular weight on scaffold properties
% 1. FEDFER PLGA HIEMZRMBHER

HTE FLBEHR YUk B
40 kDa 50.9% 3.9 MPa
80 kDa 67.9% 4.7 MPa
100 kDa 76.8% 5.1 MPa
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Figure 4. Cumulative release of Try (a) Try-nHA/PLGA scaffold;
(b) Try-PLLAs; (c) Try-PLLAR-nHA/PLGA scaffold)
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