
REFERENCES
Allen, L.T., Tosetto, M., Miller, I.ร., O’Connor, D.P., Penney, S.C., Lynchb, I., Keenan, 

A.K., Pennington, S.R., Dawson, K.A., and Gallagher, W.M. (2006) Surface- 
induced changes in protein adsorption and implications for cellular phenotypic 
responses to surface interaction. Biomaterials. 27, 3096-3108.

Avella, M., Matartuscelli, E., and Paimo, M. (2000). Properties of blends and composite 
based on poly(3-hydroxybutyrate) and poly(3-hydroxybutyrate-co-3- 
hydroxyvalerate) (PHBV) copolymers. Mater Sci. 35, 523-545.

Bajgai, M.P., Kim, K., Parajuli, D.C., Yoo, Y.C., Kim, W.D., Khil, M., and Kim, H.Y. 
(2008). In vitro hydrolytic degradation of poly(e-caprolactone) grafted dextran 
fibers and films. Polymer degradation and stability. 93. 2127-2179.

Bigerellea, M., Anselmec, K., Noel, B., Rudermana, I., Hardouinc, p., and Iosta, A. 
(2002). Improvement in the morphology of Ti-basedsurfaces: a new 
process to increase in vitro human osteoblast response. Biomaterials. 23, 1563- 
1577.

Chun, Y.S., and Kim, W.N. (2000). Thermal properties of poly(hydroxybutyrate-co- 
hydroxyvalerate) and poly(e-caprolactone) blends. Polymer. 41, 2305-2308.

Chung, H.J., and Park, T.G. (2007). Surface engineered and drug releasing pre
fabricated scaffolds for tissue engineering. Advances drug Delivery reviews. 59, 
249-262.

Alves, C.M., and Reis, R.L. Biodegradable Systems in Tissue Engineering and 
Regenarative Medicine. CRC press, Florida,USA.

Fakiro, ร., and Bhattacharyya. D. (2007). Handbook of Engineering Biopolymers: 
Homopolymers, Blends, and Composites. Hanser Gardner, Ohio, USA.

Folkes, M.J., and Hope, p.s.(1993) Polymer Blends and Alloys. 1st Ed., Chapman and 
Hall, London, UK..



45

Gomez-Tejedor, J. N., Overberghe, N. V., Rico, P., and Gome-Ribelles, J.L. (2011). 
Assessment of the parameters influencing the fiber characteristics of electrospun 
poly(ethyl methacrylate) membranes. European Polymer. 47, 119-129.

Hatano, K., Inoue, H., Kojo, H., Matsunaga, T., Tsujiwa, T., Uchiyama, c., and Uchida. 
Y. (1999). Effect of Surface Roughness on Proliferation and Alkaline 
Phosphatase Expression of Rat Calvarial Cells Cultured on Polystyrene. Bone. 
Vol.25, 4, 439-445.

Hayashi, T. (1994). Biodegradable polymers for biomedical uses. Process in Polymer 
Science.Vol. 19, Issue 4, 663-702.

Huang, พ., Wang, Y., Ren, L., Du, c., and Shi, X. (2009). A novel PHBV/HA 
microsphere releasing system loaded with alendronate. Materials Science and 
Engineering, c  29, 2221-2225.

Hutmacher, D.w. (2000). Scaffolds in tissue engineering bone and cartilage. 
Biomaterials. 21, 2529-2543.

Jiang, ร., Ji, X., An, L., and Jiang, B. (2001). Crystallization behavior of PCL in hybrid 
confined environment. Polymer. 42, 3901-3907.

Kim, J., and Yoon, J. (2002). Protein adsorption on polymer particles. In: Hubbard A 
(ed) Encyclopedia of Surface and Colloid Science. Marcel Dekker, New 
York,USA.

Langer, R., and Vacanti, JP. (1993). Tissue Engineering. Science. 260, 920-926.
Leong, M. F.. Chian. K. ร., Mhaisalkar, p. ร., Ong, W.F., and Ratner, B. อ. (2008). 

Effect of electrospun poly(D.L-lactide) fibrous scaffold with nanoporous surface 
on attachment of porcine esophageal epithelial cells and protein adsorption. 
Wiley InterSeience. 10.1002/jbm.a.32061.

Mattanavee, พ., Suwantong, o., Puthong, ร., Bunaprasert, T., Hoven, V. p., and 
Supaphol, p. (2009). Immobilization of biomolecules on surface of electrospun 
polycaprolactone fibrous scaffolds for tissue engineering. Applied materials and 
interfaces. Volume 1, NO. 5, 1076-1085.



46

Paul, D.R., Barlow, J.W., and Keskkula, H. (1998). Polymer Blends. Encyclopedia of 
Polymer Science and Engineering, Vol.10, 399-461.

Qiu, z., Yang, พ., Ikehara, T., and Nishi, T. (2005). Miscibility and crystallization 
behavior of biodegradable blends of two aliphatic polyesters. Poly(3- 
hydroxybutyrate-co-hydroxyvalerate) and poly(3-caprolactone). Polymer. 
46,11814-11819.

Sachlos, E., Czernuszka, C.T. (2003). Making tissue engineering scaffold work. 
Review on the application of solid freeform fabrication technology to the 
production of tissue engineering scaffold. European cells and materials. 5, 29- 
40.

Salmerôn-Sânchez, M., and Altankov, G. (2010). Cell-Protein-Material interaction in 
tissue engineering. Tissue Engineering, InTech,, Rijeka, Croatia.

Sangsanoh, p., Waleetorncheepsawat, ร., Suwantong, O., Wutticharoenmongkol, p., 
Weeranantanapan, O., Boontharika Chuenjitbuntaworn, B., Cheepsunthorn, p., 
Pavasant,P., and Supaphol. p. (2007) In Vitro Biocompatibility of Schwann Cells 
on Surfaces of Biocompatible Polymeric Electrospun Fibrous and Solution-Cast 
Film Scaffolds. Biomacromolecules. 8, 1587-1594.

รนท, M., and Downes, ร. (2009). Physicochemical characterization of novel ultra-thin 
biodegradable scaffolds for peripheral nerve repair. Mater Med. 20, 1181-1192.

Wang, Y., Lu, L., Shi, L., Wang, H., Xiao, z., and Huang, N. Introducing RGD Peptides 
on PHBV Films through PEG-Containing Cross-Linkers to Improve the 
Biocompatibility. Biomacromolecules.

Whitehead, K., A., and Verran, J. (2006). The effect of surface topology on the retention 
of microorganisms. Food and Bioproducts Processing. 84(C4), 253-259.

Wirth, c., Grosgogeat, B., Lagneau, c., Jaffrezic-Renault, N., and Ponsonnet, L. (2008). 
Biomaterial surface properties modulate in vitro rat calvaria 
osteoblasts response: Roughness and or chemistry?. Materials Science and 
Engineering, c  28, 990-1001.



4 7

Woo, K.M., Chen, V. J.. and Ma. p.x. (2003). Nano-fibrous scaffolding architecture 
selectively enhances protein adsorption contributing to cell attachment. Nano
fibers and Proteins,

Wyre, R.M., and Downes, ร. (2002). The role of protein adsorption on chondrocyte 
adhesion to a heterocyclic methacrylate polymer system. Biomaterials. 23, 357— 
364.

Zhang, J., Zhang, B., Jingqiang Zhang, J., Lin, L., Liu, ร., and Ouyang, p. (2010). Effect 
of phosphoric acid pretreatment on enzymatic hydrolysis of microcrystalline 
cellulose. Biotechnology Advances. 28, 613-619.



4 8

A P P E N D IC E S

A pp end ix  A P rotein  A dsorption

Table A1 The absorbance of Bovine Serum Albumin in PBS of known concentration 
solution

Sample Concentration Average Absorbance

1 25 0.0783
2 10 0.0326
3 5 0.0083
4 2.5 0.0094
5 1 0.0084
6 0.5 00006

Figure A1 The calibration curve obtained with BSA/PBC solution of known 
concentration.
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Table A2 Adsorbed Protein per surface of scaffold

Sample Concentration
(ng/cm3)

PCL 0.027 ±0.01
PCL/10PHBV 0.029 ±0.01
PCL/20PHBV 0.031 ±0.01
PCL/30PHBV 0.031 ±0.01
PCL/40PHBV 0.031 ±0.01
PCL/50PHBV 0.035 ±0.01

PHBV 0.033 ± 0.02
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Appendix B Experimental Data of Biological Characterizations
Table B1 Raw data of indirect cytotoxicity test of all types of uncoated and coated film 
mats, determined the viability of cells by MTT assay method at 570 nm

Sample 1 day 2 days 3 days

TCPS 100 ± 1 100 ±0 93 ± 1
บทcoated-PCL 88 ±2 83 ±2 89 ±3

Uncoated-
PCL/10PHBV 82 ±3 82 ±5 85 ±2

Uncoated-
PCL/20PHBV 88 ± 1 87 ±2 86 ±6

Uncoated-
PCL/30PHBV 92 ±0 92 ± 1 87 ±7

Uncoated-
PCL/40PHBV 93 ±2 95 ± 1 88 ±3

Uncoated-
PCL/50PHBV 87 ±7 95 ± 10 91± 0

Uncoated-PHBV 88 ±6 81 ±9 83 ± 1
Coated-PCL 85 ±4 97 ±5 88 ±3

Coated-PCL/10PHBV 90 ±2 93 ± 1 81 ±2

Coated-PCL/20PHBV 97 ± 1 93 ±3 82 ±4

Coated-PCL/30PHBV 99 ± 1 97 ±2 88 ± 1
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Coated-PCL/40PHBV 94 ±0 95 ±3 89 ± 1

Coated-PCL/50PHBV 92 ±3 96 ±2 90 ±3

Coated-PHBV 91 ±3 96 ±5 83 ±7

Table B2 Raw data of cell attachment of MC3T3-E1 onto all types of uncoated film 
mats at 6 and 16 hours, determined the viability of cells by MTT assay method at 570 
nm.

Sample 4 hours 16 hours
TCPS 71 ±4 93 ±0

บทcoated-PCL 43 ±9 39 ±3
Uncoated-

PCL/10PHBV 39 ±6
40 ±0

Uncoated-
PCL/20PHBV 40 ±0

42 ± 1

Uncoated-
PCL/30PHBV 42 ±2

43 ± 1

Uncoated-
PCL/40PHBV 42 ±5

43 ± 1

Uncoated-
PCL/50PHBV 43 ±6

47 ±3
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Uncoated-PHBV 42 ± 1 41 ±4
Coated-PCL 72 ±2 72 ± 1

Coated-PCL/10PHBV 68 ±3 70 ±6
Coated-PCL/20PHBV 69 ±4 81 ±6
Coated-PCL/30PHBV 70 ±2 84 ±4
Coated-PCL/40PHBV 72 ± 1 84 ± 1

Coated-PCL/50PHBV 73 ±3 87 ±4
Coated-PHBV 75 ±3 73 ±3

Table B3 Raw data of cell proliferation of MC3T3-E1 onto all types of uncoated film 
mats at 1,2, and 3 days, determined the viability of cells by MTT assay method at 570 
nm.

Sample 1 day 2 days 3 days
TCPS 100± 1 105 ±3 117 ± 9

บทcoated-PCL 57 ±6 74 ± 13 78 ±6

Uncoated-
PCL/10PHBV 61 ±9 81 ± 13 88 ±0
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Uncoated-
PCL/20PHBV 61 ± 14 83 ± 17 92 ±3

Uncoated-
PCL/30PHBV 69 ± 11 83 ± 17 98 ± 14

Uncoated-
PCL/40PHBV 73 ± 1 88 ±0 102 ± 1

Uncoated-
PCL/50PHBV 78 ±7 91 ± 1 112 ± 5

Uncoated-PHBV 60 ±3 77 ±5 81 ± 1
Coated-PCL 80 ± 11 134 ± 1 155 ±20

Coated-PCL/1 OPHBV 85 ± 14 149 ±4 171 ± 14
Coated-PCL/20PHBV 86 ±8 153 ± 4 178 ± 10
Coated-PCL/30PHBV 86 ± 11 157 ± 15 185 ± 9
Coated-PCL/40PHBV 86 ±3 163 ±8 188 ± 13
Coated-PCL/50PHBV 140 ±4 243 ± 18 263 ± 11

Coated-PHBV 82 ± 12 149 ±5 166 ± 10
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