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Abstract: Keratin is the major structural fibrous protein providing outer covering such as wool, hair,
and nail. Keratin is useful as natural protein. We developed the keratin loaded poly (Z—lactide—co—
glycolide) (PLGA) scaffolds (keratin/PLGA) for the possibility of the application of the tissue engineering
using bone marrow mesenchymal (BMSCs). Keratin/PLGA (contents 0%, 10%, 20% and 50% of PLGA
weight) scaffolds were prepared by solvent casting/salt leaching method. We characterized porosity,
wettability, and water uptake ability, DSC of keratin/PLGA scaffold. We seeded BMSCs isolated from
the femurs of rat into the inner core of the hybrid scaffold. Celluar viability were assayed by 3—(4,5—
dimethylthiazol—2—yl) — 2.5 —diphenyl—tetrazolium bromide (MTT) test. We confirmed that keratin/PLGA
scaffold is hydrophilic by wettability, and water uptake ability measurement results. In MTT assay
results, cell viability in scaffolds impregnated 10 and 20 wt% of keratin were higher than other

scaffolds. In conclusion, we suggest that keratin/PLGA scaffold may be useful to tissue engineering
using BMSCs.
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Figure 1. Schematic diagram illustration of the fabrication process of Keratin/PLGA hybrid scaffolds by solvent casting/salt leaching

method.
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(a) 0% horizontal section (b) 0% cross section

(c) 10% horizontal section (d) 10% cross section

(e) 20% horizontal section (f) 20% cross section

(g) 50% horizontal section (h) 50% cross section

Figure 2. SEM micrographs of keratin/PLGA scaffolds by means
of the solvent casting/salt leaching. (a) PLGA horizontal section
(b) PLGA cross section, (c) Keratin/PLGA(10%) horizontal
section, (d) Keratin/PLGA(10%) cross section, (e) Keratin/
PLGA (20%) horizontal section, (keratin/PLGA(20%) cross
section, (g) Keratin/PLGA (50%) horizontal section, and (h)
Keratin/PLGA (50%) cross section.
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Table 1. Pore Size Distribution of Keratin/PLGA Scaffolds by means
of the Solvent Casting / Salt Leach

Keratin Size of  Volume of PLGA  Porosity ~Median pore
content(%) NaCl(um)  to NaCl (w/w) (%)  diameter (um)
0 180~250 9 65.9 67.1
10 180~250 9 65.9 304
20 180~250 9 66.9 24
50 180~250 9 65.8 11.7

Incremental instusion(mL/g)

100 200 300 400

Pore diameter(um)
Figure 3. Pore size distributions of PLGA and keratin/PLGA
scaffold. 0% : PLGA only, 10% : keratin/PLGA (10 wt%), 20% :
keratin/PLGA (20 wt%), and 50% : keratin/PLGA (50 wt%).
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Figure 4. DSC thermogram of PLGA scaffold and various
concentration of keratin. 0% : PLGA only, 10% : keratin/PLGA
(10 wt%), 20% : keratin/PLGA (20 wt%), and 50% : keratin/PLGA
(50 wWt%).
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Figure 5. Photographs of wetting property of keratin/PLGA
scaffolds. (a) PLGA, (b) keratin/PLGA (10 wt%), (¢) keratin/
PLGA (20 wt%), and (d) keratin/PLGA (50 wt%).
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Figure 6. Water—uptake ability of scaffold by keratin concen—

tration. 0% : PLGA only, 10% : keratin/PLGA (10 wt%), 20% :

keratin/PLGA (20 wt%), and 50% : keratin/PLGA (50 wt%).
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Figure 7. Optical density of BMSCs analyzed by MTT assay
after 1, 3, 7, and 14 day post—seeding 2 vitro. 0% : PLGA only,
10% : keratin/PLGA (10 wt%), 20% : keratin/PLGA (20 wt%),
and 50% : keratin/PLGA (50 wt%).
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