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Preparation and release behavior of chitosan scaffolds encapsulating
proteins loaded in PLGA m icrospheres
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Abstract: Aim To prepare cells scaffolds with the characteristics of sustained rlease of proteins.
Methods Chitosan scaffolds was prepared by freeze-diying. Porosity and water content of scaffolds were
detem ined. Bovine serum album ( BSA) was selected as a model protein. Poly ( lactic-co-glycolic acid)
(PLGA) microspheres were prpared by double emulsion solvent evaporation and encapsulated into
chitosan scaffolds. The morphology of PLGA microspheres and various scaffolds were observed using
scanning electron microscope. Release behavior of BSA from various chitosan scaffolds was investigated.
Results The chitosan scaffold epresents porous. At the - 70 C of quenching temperature, the porosity
and water content of chitosan scaffolds were 78.6% £1.5% and 85.1% %6.2%, respectively. PLGA
m icrospheres can be uniformly encapsulated into scaffolds without any morphology change. Significant
sustained release of BSA from PLGA microspheres encapsulated into scaffolds was obtained. The
cumulative release at168 h was only 33.5% , while that of BSA from chitosan scaffolds at 24 h was above
90% . The release behavior can be controlled by adjusting the am ount of chitosan in scaffolds and the type
of PLGA. Conclusion The novel chitosan scaffolds encapsulating PLGA m icrospheres proved to be a
prom ising cells scaffolds with controlling the release of growth factors in tissue enginee ring.
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Figure 1 The scanning electron m icrographs of
PLGA microspheres. Scale barr 10 Em

. -20C -70C

-196 T .

Table1 Effect of quenching temperature ( T,) on
the porosity and water content of chitosan scaffolds

prpard by freeze-drying

T, /I'C Porosity /% Water content/%
- 20 78.1 £1.2 88 6
- 70 78.6 £1.5 85 6
- 196 59 +3° 64 +47 " Figure2 The scanning electron m icrographs of
n=3, xts. " P<0.05, " P<0.01 vs - 20 C group porous chitosan scaffolds. Scale bar. 200 Hm
3 ( 3B).
1 2 BsA ¢4
PLGA , PLGA 4 BSA . PLGA
, , , PLGA .
, : , .24 h
100 Em . 90% . PLGA
3 , PLGA , > >
. PLGA ,168 h 33.5% £0.9%,
( 3A), 5 PLGA
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Figure 3 The scanning electron m icrographs of PLGA m icrosphetes encapsulated into chitosan
scaffolds. Arrows indicates PLGA microspheres. A: Scale bar50 Mm; B: Scale bar10 Pm
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