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APPENDICES

Appendix A Characterization of Porous Scaffolds

Aliphatic polyesters, polycaprolactone (PCL), Poly( 1,4-butylene succinate) 
extended with 1,6-diisocyanatohexane (PBSu-DCH), poly(lactic acid) (PLA), 
poly(3-hydroxybutyric acid) (PHB), and poly(3-hydroxybutyric acid-co-3- 
hydroxyvaleric acid) (PHBV), were fabricated into three-dimensional porous 
scaffolds by solvent casting and salt particulate leaching method at 30:1 
NaCl/polymer weight ratio. Raw data of density, porosity, pore volume and pore size 
of the porous scaffolds were shown in Table Al, A2, A3 and A4, respectively.

Table A1 Raw data of density of porouS-scaffolds

S c a f fo ld s .Density (g/cm3)
- 1 2 oJ • 4 5 A v e ra g e S D

P C L 0 .0 6 6 6 0 .0 7 4 8 0 .0 7 1 1 0 .0 7 3 2 0 .0 6 4 4 0 .0 7 0 0 .0 0 4
P B S u -D C H 0 .0 5 6 4 0 .0 6 3 3 0 .0 6 8 5 0 .0 6 3 7 0 .0 8 4 6 0 .0 6 7 0.011

P L A 0 .0 5 9 8 0 .0 5 2 9 0 .0 6 0 2 0 .0 6 0 5 0 .0 5 9 2 0 .0 5 9 0 .0 0 3
P H B 0 .0 5 7 0 0 .0 5 9 4 0 .0 5 7 7 0 .0 5 9 4 0 .0 5 7 1 0 .0 5 8 0.001

P H B V 0 .0 5 7 5 0 .0 5 7 2 0 .0 5 7 5 0 .0 5 6 3 0 .0 5 5 7 0 .0 5 7 0.001

The porosity and pore volume of the scaffolds were calculated using the 
following equation.

Porosity (%) = 1- p  scaffold

p  p o ly )

X100
'nier J

Pore volume = 1 1 3

y  p s c a f f o ld  p  p o l y m e r  y
X 100

where p ,caffok, is the apparent density of the porous scaffolds and p po lym er is the 
density of the lion-porous polymer. ( p  p011.,,, 1,.. of PCL = 1.145, PBSu-DCH = 1.3, PLA 
= 1.25, PHB= 1.121 and PHBV = 1.051)
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Table A2 Raw data of porosity of porous scaffolds

S c a ffo ld s Porosity (%)
1 2 3 4 5 A v e ra g e S D

P C L 9 4 .1 9 9 3 .4 7 9 3 .7 9 9 3 .6 0 9 4 .3 7 9 3 .8 8 0 .3 8
P B S u -D C H 9 5 .6 6 9 5 .1 3 9 4 .7 3 9 5 .1 0 9 3 .4 9 9 4 .8 2 0 .8 1

P L A 9 5 .2 2 9 5 .7 7 9 5 .1 8 9 5 .1 6 9 5 .2 7 9 5 .3 2 0 .2 5
P H B 94 .9 1 9 4 .7 0 9 4 .8 6 9 4 .7 0 9 4 .9 1 9 4 .8 2 0.11

P H B V 9 4 .5 3 9 4 .5 5 9 4 .5 2 9 4 .6 4 9 4 .7 0 9 4 .5 9 0 .0 8

Table A3 Raw data of pore volume of porous scaffolds

S c a ffo ld s Pore Volume (cm3/g)
1 • 2 ->ว 4 5 A v e ra g e S D

P C L 1 4 .1 5 1 3 .3 6 1 4 .0 6 13:'66 1 5 .5 2 1 4 .1 5 0 .8 3
P B S u -D C H 1 6 .9 5 1 5 .7 9 1 4 .5 9 15 .71 1 1 .8 2 1 4 .9 7 1 .95

P L A 15 .9 2 ■ 1 8 .9 0 16 .6 1 1 6 .5 4 16.91 1 6 .9 8 1 .13
P H B 16 .6 5 1 6 .8 3 1 6 .8 4 17 .51 1 7 .3 4 17 .0 3 0 .3 7

P H B V 1 6 .4 5 ’ 1 7 .4 7 1 7 .3 8 1 7 .7 7 1 7 .9 4 1 7 .4 0 0 .5 8

Pore size of the scaffold was measured on the SEM micrograph with the 
UTHSCSA Image Tool version 3.0 software. The average values were calculated 
from the total 25 pores and accepted as the mean pore sizes.



5 9

Table A4 Raw data of pore size of porous scaffolds

Pore Size (pm)
P C L P B S u -D C H P L A P H B P H B V

] 4 1 4 .5 6 3 4 0 .6 6 4 4 9 .3 1 3 9 7 .4 6 4 3 0 .1 2
2 5 2 5 .8 3 4 4 9 .4 1 4 3 6 .3 1 3 8 9 .7 1 4 5 3 .1 3
*■» 4 6 8 .9 6 3 7 7 .6 6 4 3 4 .1 7 4 7 2 .0 5 4 4 5 .4
4 4 2 4 .8 8 4 6 1 .5 7 4 3 6 .5 4 5 0 .4 5 - 6 4 8 .6 4
5 3 1 1 .0 4 4 2 0 .6 6 3 9 5 .1 4 4 4 9 .8 5 4 5 2 .0 9
6 391 4 3 4 .9 4 8 4 .8 7 3 5 1 .4 7  : 4 3 8 .8 2
7 3 9 6 .9 3 3 6 9 .7 3 4 3 6 .8 9 4 5 7 .1 4 5 4 4 .4 4
8 4 0 0 .5 7 4 4 9 .5 8 5 0 9 .3 4 3 5 6 .1 2 . 4 7 4 .3 6
9 4 4 3 .3 9 3 5 9 .1 5 3 6 6 .1 3 4 3 7 .8 5  - 4 8 1 .9
10 4 8 2 .1 6 4 0 1 .3 2 3 9 1 .2 4 4 0 3 .2 6 4 1 8 .3
11 4 3 1 .4 5 4 5 6 .0 6 3 7 6 .7 6 3 7 1 .9 8 4 1 3 .3
12 3 9 4 .3 6 3 7 8 .7 9 4 9 0 .3 2 3 8 6 :8 3  ■ 4 6 1 .0 6
13 4 6 2 .3 9 4 2 1 .7 4 3 4 7 .7 1 3 9 2 .4 8 3 7 5 .9 2
14 3 9 6 .4 9 4 4 0 .0 8 5 1 9 .0 3 5 3 4 .7 1 - 4 0 2 .1 9
15 4 6 2 .1 3 8 1 .3 8 4 3 0 .9 2 5 1 4 .2 7  - 4 3 2 .0 7
16 3 7 5 .4 2 4 0 4 .6 5 5 0 9 .4 5 5 1 3 .6 1  - 4 0 1 .7 7
17 4 0 3 .8 2 4 7 9 .6 3 4 2 4 .3 9 4 6 9 .8  . 4 3 4 .9 2
18 4 6 2 .6 5 4 3 8 .2 3 4 8 0 .6 6 4 8 6 .0 7 4 0 3 .3 3
19 4 3 2 .9 8 4 4 3 .2 9 4 2 3 .3 7 4 2 0 .4 8 4 7 1 .9 9
20 4 4 0 .9 1 4 5 0 .8 1 4 7 7 .2 7 . 5 3 6 .7 8 3 6 1 .3 9
21 3 5 9 .6 4 0 8 .2 6 3 4 6 .0 2 3 6 8 .6 1  . 5 9 1 .2 9
22 3 7 9 .7 5 5 2 5 .9 6 2 6 5 .4 3 8 5 .5 7 3 2 5 .5 2
23 4 0 2 .1 6 4 5 3 .5 2 4 0 8 .5 6 3 6 7 .1 6 4 7 0 .1 8
24 3 8 1 .0 9 4 3 0 .9 4 0 7 .3 2 3 8 2 .1 4 1 0 .2 1
25 3 6 3 .2 5 4 7 8 .2 6 4 6 3 .9 5 4 8 1 .8 1 4 1 9 .7

A v e ra g e 4 1 6 .3 1 4 2 6 .2 5 4 2 8 .4 4 4 3 1 .1 4 4 6 .4 8
S D 4 6 .2 1 4 2 .7 7 5 9 .5 8 5 8 .0 8 6 8 .3 9

/
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The water absorbability is a factor to evaluate the degradation of the porous 
scaffolds. The five types of scaffolds were weighted and then were immersed in 5 ml 
of 0.1M PBS solution at room temperature for 10 days. The water absorption was 
calculated by use the following equation.

Water absorption (%) = -— -----X100
M r *

where M 11n, and M wet are the weight of the scaffold before and after immersion in
water respectively. Five measurements were performed for the calculation of an 
average water absorption value. Raw data of we.ight of porous scaffolds at different 
time was shown in Table A5 and raw data of water absorption (%)' of porous 
scaffolds at different time was shown in Table A6.



Table A5 Raw data of weight of porous scaffolds at different time

Weight at time (h)
S am p le M dr>. 0 .42 1 2 4 6 8 10 24 48 72 96 120 144 192 2 4 0

P C L  1 0.0301 0 .1 5 9 9 0 .1881 0 .2 1 0 1 0 .2 0 3 4 0 .2 2 0 4 0 .2321 0 .2461 0 .2 6 1 3 0.2681 0 .2 6 8 6 0 .2 7 6 2 0 .2 7 5 0 0 .2 8 7 2 0 .2 7 6 2 0 .3 0 1 9
P C L  2 0 .0 3 0 7 0 .2 5 7 4 0  2 8 7 8 0 .3 1 8 6 0 .3 4 5 6 0 .3 4 8 9 0 .3 5 6 4 0 .2 5 6 5 0 .3 6 5 3 0 .3 6 5 5 0 .3 6 9 1 0 .3 8 3 3 0 .3 8 8 8 0 .3 7 5 2 0 .3 9 1 4 0 .3 9 1 4
PC L  3 0 .0 3 1 3 0 .2 4 5 7 0 .2 8 6 2 0 .3 0 1 2 0 321 8 0 3 2 4 9  . 0 .3 2 3 9 0 .3 2 8 7 0 .3 3 9 7 0 .3 4 6 4 0 .3 4 5 1 0 .3 4 0 8 0 .3 4 8 8 0 .3 5 2 5 0 .3 5 3 7 0 .3 5 1 8
P C L  4 0 .0 3 0 9 0 .1 4 8 7 0 1539 0 .1 6 8 5 0 .2 0 7 4 0 206 3 0 .2 1 3 6 0 .2 3 2 6 0 .2 4 4 6 0 .2 5 0 3 0 .2 4 9 3 0 .2 5 3 7 0 .2 6 3 3 0 .2 4 9 2 0 .2 6 8 6 0 .2 5 8 8
P C L  5 0 .0 3 0 8 0 .1 4 8 9 0 .1 6 9 9 0 .1 8 4 9 0 .2 0 9 0 0 .2 0 5 8 0 .2 2 6 3 0 .2 5 7 9 0 .2 6 0 5 0 .2 7 5 7 0 2 6 6 7 0 .2 7 7 0 0 .2 7 1 4 0 .2 8 5 6 0 .2 7 1 4 0 .2 7 3 6
P B S u -D C H l 0 .0 3 3 5 0 .1 7 3 0 0 .2 3 6 5 0 .2 8 6 5 0 .3 8 3 4 0  3 9 3 4 0 .4 0 7 4 0 .4 3 3 8 0 .4 2 8 3 0 .4 4 3 6 0 .4 5 2 0 0 .4 3 5 2 0 .4 5 7 6 0 .4 3 4 8 0 .4 3 1 0 0 .4 3 6 2
PB SU -D C H 2 0.0331 0 .1 5 5 9 0 .2 1 7 8 0  320 6 0  3 8 0 0 0 .4 1 0 5 0 .4 1 2 9 0 .4 3 9 8 0 .4 5 4 7 0 .4 6 3 9 0 .4 6 3 0 0 .4 6 4 3 0.4651 0 .4 6 1 7 0 .4 6 1 6 0 .4 5 7 3
PB SU -D C H 3 0 .0 3 3 4 0 .2 0 8 6 0 .2 5 6 7 0 3 0 1 4 0 .3 3 5 6 0 .3 2 8 5 0 .3 4 3 0 0 .3711 0 .3 7 9 3 0 397 0 0 .3 9 3 9 0 .3 9 8 5 0 .3 9 5 8 0 .4 0 4 2 0 .4 1 3 8 0 .4 2 0 9
PB SU -D C H 4 0 .0 3 3 4 0 .1 7 5 9 0 .2 0 7 4 0 .2 8 7 5 0 .3 5 9 3 0 .3 9 6 9 0 .4081 0 .4 1 4 8 0 426 5 0 .4 3 6 2 0  4 4 6 9 0 .4 4 5 2 0 .4 3 7 8 0 .4441 0 .4 4 4 5 0 .4 6 1 2
PB SU -D C H 5 0 .0 3 2 9 0 .1 6 9 8 0 .1 9 4 0 0 .2 9 6 4 0 .3 1 4 2 0 .3 4 0 5 0 .3 6 8 6 0 .3 6 1 2 0 .3 7 3 9 0 .4 0 1 0 0 3 8 8 6 0 .4 0 0 8 0 .3 9 6 0 0 .4 0 5 0 0 .4 0 0 3 0 .4 0 4 1
P L A  1 0 .0331 0 .1 9 9 0 0 .2 2 1 2 0 .2 5 3 2 0 .2 8 0 4 0 .2 7 1 3 0 .2 6 4 6 0 .2 7 7 9 0 .2881 0 .3 0 0 5 0 .2 9 4 9 0 .3 0 0 6 0 .2 9 7 9 0 .3 0 0 8 0 .3 0 0 9 0 .3 0 3 7
P L A  2 0 .0 3 4 7 0 .1 1 7 5 0 .1 2 1 9 0 .1 4 9 2 0 .1 4 5 6 0 .1 9 9 1 0 .2 1 4 7 0 .2 1 8 3 0 .2 1 1 9 0 .2321 0 223 5 0 .2 3 1 0 0 .2 3 6 7 0 .2 2 6 9 0 2481 0.2.375
PL A  3 0 .0 4 0 0 0 .1 2 8 0 0 .1 2 5 5 0 .1 7 9 4 0.2201 0 .2 4 2 2 0 .2 5 2 9 0 .2 7 3 7 0 .2 6 1 5 0 .2 7 8 0 0 2 7 8 6 0 .2 9 2 0 0 .2 6 4 8 0 .2881 0 2 7 9 7 0 .2 9 7 9
P L A  4 0.0281 0 .1 0 3 9 0 .1 1 1 2 0 .1 4 0 3 0 .1 6 6 7 0 .1 8 9 5 0 .2 1 2 4 0 .2 0 1 7 0 .2 1 1 8 0 .2 1 8 5 0 .2 1 7 4 0 .2 2 0 1 0 .2 2 1 6 0 .2 2 6 9 0 .2 2 3 6 0 .2 2 9 4
PL A  5 0.0271 0 .1 7 2 4 0 .2 1 2 0 0 .2 4 1 7 0 .2 5 0 5 0 .2 6 9 3 0 .2 7 6 6 0 .2 8 3 6 0 .2 9 0 9 0 .3071 0 .3 0 6 0 0 .2 9 6 0 0 .2 9 4 4 0 .2 9 5 6 0 .2991 0 .2 9 7 7
PH B  1 0 .0 3 1 8 0 .0 9 7 9 0 .0 9 2 2 0 .0 9 8 3 0 .1 6 5 8 0 .1 6 6 2 0 .2 1 9 9 0 .2 1 8 3 0 .2 5 2 8 0 .2 5 1 6 0 .2 5 9 7 0 .2 5 8 2 0 .2 5 2 4 0 .2 6 6 8 0 .2 8 9 4 0.282.7
PH B  2 0 .0 3 0 6 0 .0 9 3 0 0 1240 0 .1 5 1 0 0.1761 0 1573 0 .1 9 5 9 0 .2 0 8 5 0 .2 1 5 4 0 .2 2 6 0 0 .2 1 7 2 0 .2 3 4 6 0 .2 2 2 5 0 .2 2 8 8 0 .2501 0 .2 5 7 6
PH B  3 0 .0321 0 .1 3 3 0 0 .1 5 8 9 0 .1 8 3 9 0 .2 0 3 5 0 .2 3 3 2 0 .2 4 5 7 0 .2491 0 .2 6 7 0 0 .2 7 6 6 0 .2 9 7 0 0 .3 0 0 3 0 .2 9 5 8 0 .2 9 2 5 0 .3 0 5 5 0 .3 0 3 4
PH B  4 0 .0 3 1 8 0.0841 0 .0 9 1 5 0 .1 1 4 0 0 .1 2 0 3 0 .1 2 4 7 0 .1 6 8 3 0 .1 6 2 7 0 .2 2 6 6 0 .2 1 6 2 0 2 3 2 9 0 .2 3 8 1 0 .2 3 7 5 0 .2 4 6 0 0 .2 3 6 5 0 .2 4 3 5
PH B  5 0  0 3 1 7 0 .1 3 2 5 0 1734 0 .1 7 0 0 0 .1 7 9 2 0 .2 0 1 8 0 .2 0 1 9 0 .2 2 0 5 0 .2 3 1 3 0 24 6 9 0 .2 5 6 7 0 .2481 0 .2 7 2 6 0 .2 5 3 2 0 .2 4 7 6 0 .2 5 8 5
P H B V  1 0 .0 2 7 4 0 .1 8 0 7 0 .4 9 4 4 0 .5 0 1 3 0 .4 8 6 8 0 .4 9 1 9 0 .4 8 7 6 0 .4 8 5 1 0 .5 0 0 9 0 .5 0 0 7 0 .4 8 4 2 0 .4 8 0 5 0 .4 7 9 4 0 .4 7 7 0 0 .4 5 9 4 0 .4 5 8 6
P H B V  2 0.0281 0 .1 6 7 2 0 .2 3 9 6 0 .3 3 3 3 0 .3 9 1 9 0 .4 1 5 7 0  413 5 0  411 5 0 .4 1 8 4 0 4131 0 .4 1 5 4 0 .4281 0 .4 1 1 0 0 .4 1 3 5 0 .3 9 9 7 0 .4 0 2 2
P H B V  3 0 .0331 0 .2 2 2 6 0  4 5 4 2 0 .5031 0 .5 0 0 3 0 .5 4 0 8 0 .5 5 7 7 0 .5 6 2 6 0 .5 5 8 9 0 5575 0 .5 5 6 0 0 .5 6 2 7 0 .5 4 2 4 0 .5 1 9 7 0 .5 1 9 7 0 .5 0 8 1
P H B V  4 0 .0 3 0 9 0 .2 7 3 5 0 .3 2 5 7 0 .4 6 0 8 0 .5 1 8 6 0 .5 2 6 8 0 .5 2 4 2 0 .5191 0 .5 3 5 7 0 .5 2 6 5 0 .5 2 0 4 0 .5071 0  513 8 0 .5 0 6 5 0 .5 0 4 7 0 .4981
P H B V  5 0 .0 3 2 6 0.2101 0 .4521 0 .4 8 6 2 0 .4 7 9 2 0 .5 0 7 2 0 .5 0 7 3 0 .5 1 0 6 0 .5 4 0 5 0 .5 4 6 9 0 .5 2 1 2 0.5191 0 .5 0 6 5 0 4 9 9 4 0 .4 8 4 9 0 4 7 4 6
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Appendix B Degradation of Porous Scaffolds

The in vitro degradation of biodegradable scaffolds was assessed in two 
different environments under only PBS and Pseudomonas lipase in PBS conditions. 
In this study, the 5 types of three dimensional porous scaffolds and incubation times 
were examined to observe a change in degradation rate. Remaining weight, 
mechanical property, thermal property and morphological property were evaluated.

The scaffold remaining weight was measured and calculated by the following 
equation.

พRemaining weight (%) = -^ -X100

Table B1 Remaining Weight of degraded scaffolds in PBS solution at 37°c

T im e
(w e e k )

Remaining Weight (%)
P C L P B S u -D C H P L A P.HB P H B V

a v e r a g e S D a v e r a g e S D a v e ra g e S D a v e r a g e S D a v e ra g e S D
1 1 0 1 .2 3 0 .2 8 1 0 0 .5 8 3 .8 2 9 8 .0 4 0 .1 6 9 9 .7 9 0 .5 5 1 0 0 .5 2 0 .2 3
j 9 9 .8 4 0 17 9 6 .2 6 5 .7 3 9 7 .8 3 0 .2 7 9 3 .0 3 5 .2 1 1 0 0 .8 5 0 .1 9
5 1 0 0 .1 4 0 .2 4 9 0 .7 0 3 .7 7 9 7 .7 7 0 .4 6 9 0 .9 9 1 .0 8 1 0 0 .9 2 0 .6 2
7 9 9 .3 2 0 .4 7 8 6 .7 7 2 .8 9 9 8 .0 4 0 .7 5 8 2 .6 6 1 3 .5 9 9 9 .4 1 0 .3 2
9 1 0 0 .2 0 0 .4 6 7 0 .6 7 6 .8 0 9 7 .5 0 0 .2 5 7 8 .3 7 8 .5 5  * 9 9 .4 5 0 .6 9
11 1 0 0 .1 7 0 .4 2 6 6 .7 4 7 .5 0 9 6 .0 3 1 .7 6 7 5 .6 4 1 0 .4 5 9 9 .7 2 1 .0 5  '
13 9 9 .1 0 1 .83 5 7 .5 0 1 3 .9 2 9 5 .8 1 1 5 9 6 3 .9 0 5 .8 6 9 9 .9 2 5 .1 6

Table B2 Remaining Weight of degraded scaffolds in lipase/PBS solution at 37°c

T im e
(w e e k )

R e m a i n i n g  W e i g h t  ( % )
P C L P B S u -D C H P L A P H B P H B V

a v e r a g e S D a v e ra g e S D a v e ra g e S D a v e r a g e S D a v e ra g e S D
1 9 9 .3 3 0 .3 0 9 9 .6 3 2 .3 8 9 9 .0 7 0 .1 5 1 0 0 .2 2 0 .4 1 1 0 0 .8 5 0 .3 0
3 9 5 .6 2 0 .9 8 9 3 .6 6 2 .5 4 9 8 .5 4 0 .2 6 1 0 0 .3 6 0 .3 2 100 .71 0 .2 7
5 9 2 .2 8 0 .6 0 8 5 .1 8 4 .1 5 9 7 .8 4 0 .9 7 9 9 .1 0 0 .3 3 1 0 0 .6 0 0 .6 1
7 8 8 .7 3 0 .9 5 6 8 .2 7 4 .5 5 9 5 .5 3 0 .5 5 9 6 .7 8 0 .6 0 9 9 .3 0 0 .2 8
9 7 8 .7 4 5 .41 6 1 .9 7 5 .6 3 9 1 .9 7 0 .7 4 8 9 .1 8 3 .6 5 9 6 .6 4 3 91
11 6 9 .8 7 3 .9 8 5 9 .8 1 7 .8 7 8 9 .0 2 2 .7 1 8 0 .2 1 5 .3 2 9 0 .3 1 5 .3 5
13 5 7 .8 6 3 .4 4 5 4 .7 8 8 .8 3 8 9 .1 4 1.91 7 0 .1 8 6 .8 7 7 3 .6 5 3 .4 6
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Table B3 Compressive modulus of degraded scaffolds in PBS solution

T im e
(w e e k )

Com oressive Modulus (KPa)
P C L P B S u - D C H P L A P H B P H B V

a v e ra g e S D a v e r a g e S D a v e r a g e S D a v e r a g e S D a v e ra g e S D
0 3 9 .9 0 5 .5 5 6 7 .4 3 8 .9 0 1 6 4 .9 4 10 .8 9 9 8 .8 3 1 4 .7 6 1 0 9 .3 8 1 1 .4 2
1 N d N d N d N d 1 5 7 .4 4 14.81 4 2 .2 2 9 .5 5 1 0 3 .3 0 1 0 .9 0
3 3 8 .4 9 4 .5 1 5 3 .1 1 9 .0 0 1 5 2 .4 4 1 6 .3 3 3 6 .1 2 5 .4 0 9 8 .5 3 1 5 .5 7
5 3 7 .8 4 4 .5 2 3 2 .9 1 7 .3 2 1 5 2 .2 2 7 .1 5 3 5 .5 4 4 .9 3 9 2 .8 2 1 7 .1 9
7 3 5 .1 8 3 .0 1 2 7 .7 1 8 .3 0 1 5 2 .0 6 9 5 9 3 4 .8 6 8 .9 2 88.12 2 1 .9 0
9 3 4 .9 0 8 .3 0 * 1 4 9 .2 4 1 3 .5 0 3 3 .6 5 8 .0 4 8 6 .0 8 2 1 .8 7
11 3 3 .0 9 7 .5 0 * 1 3 4 .5 6 1 2 .3 6 2 0 .0 7 3 .3 3 8 4 .8 9 9 .2 4
13 2 6 .3 3 3 .51 * * 1 2 3 .2 5 1 6 .1 3 * * 7 1 .5 1 6 .6 6

Table B4 Compressive modulus of degraded scaffolds in lipase/PBS solution

Com pressive Modulus (KPa)
- (w e e k ) P C L P B S u - D C H P L A P H B P H B V

a v e ra g e S D a v e ra g e S D a v e r a g e S D a v e r a g e SD a v e ra g e S D
0 3 9 .9 0 5 .5 5 6 7 .4 3 8 .9 0 1 6 4 .9 4 1 0 .8 9 9 8 .8 3 1 4 .7 6 1 0 9 .3 8 1 1 .4 2
1 N d N d N d N d 1 6 0 .6 8 1 7 .9 5 9 3 .1 0 1 6 .4 2 •9 0 .5 7 5 .3 0
*■>ว 2 8 .1 5 7 .1 8 3 4 .1 8 4 .0 7 1 2 0 .1 5 1 4 .9 5 8 9 .2 6 1 3 .4 7 ' 8 9  0 0 5 .9 8
5 2 3 .5 8 4 .2 9 2 2 .3 3 5 .3 7 1 1 8 .7 2 1 5 .1 9 8 5 .4 8 16 .95 8 8 .9 4 12.41
7 2 0 .1 9 5 .2 9 * * 1 1 4 .0 2 2 1 .3 3 6 6 .7 0 2 6 .4 2 8 7 .1 6 1 0 .2 0
9 17 .6 3 5 .9 0 * *■ 1 0 4 .4 4 9 .4 4 6 1 .6 5 1 2 .2 2 7 5 .0 2 1 0 .0 9
11 1 6 .1 5 3 .0 7 * 1 0 4 .2 9 1 4 .5 7 5 9 .1 6 6 .5 2 6 3 .1 1 7 .1 6
13 * * * * 1 0 3 .5 8 1 5 .3 0 5 5 .1 4 6 .2 2 5 6 .3 4 1 1 .9 5

N d  : not determined
The asterisk means that it can’t be determined because it loss of cylindrical shape.
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Table B7 The morphology of degraded scaffolds in PBS solution at different time 
WeekO
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Week 1

PBSu
D CH

iü
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Week 3
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Week 5
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Week 7



Week 9
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Week 11
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Week 13
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Table B8 The morphology of degraded scaffolds in lipase/PBS solution at different 
time

Week 1
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Week 3

PBSu
DCH

PHBV
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Week 5
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Week 7
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Week 9
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Week 11
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Week 13
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Appendix c Cell Cultlire

The 5 types o f porous scaffolds were evaluated in vitro with human 
osteoblasts (SaOS-2) To ensure the scaffolds were safe for cells, the cytotoxicity of 
the scaffolds was tested compared by TCPS. The result was shown in Table Cl.

Table Cl Raw data of cytotoxic test of porous scaffolds which evaluated from the 
absorbance at 570 nm by MTT method

Material A b s o r b a n c e  a t  5 7 0  n m Average S D1 2 3
T C P S  (c o n tro l) 0 .3 4 4 0 .3 3 4 0 .3 3 0 0.336 0.007
P C L 0 .3 5 4 . 0 .3 5 4 0 .3 4 6 0.351 0.005
P B S u - D C H 0 .3 4 7 0 .3 4 1 0 .3 4 2 •0.343 0.003
P L A 0 .2 9 2 . 0 .2 8 6 0 .2 9 7 0.292 0.006
P H B 0 .3 0 4 0 .2 8 9 0 .2 9 8 0.297 0.008
P H B V 0 .2 8 3 ' 0 .2 9 0 0 .2 8 6 . 0.286 0.004

Table C2 Raw data of ALP activity of porous scaffolds which evaluated from the 
ALP assay divided by total protein assay

Porous Scaffolds
P C L P B S u -D C H P L A P H B P B H V

1 2 ว 1 ; 2 3 1 2 1 2 "> 1 2 3
A L P  a s s a y 1 4 7 .0 8 1 3 6 .7 2 1 3 2 .0 2 3 0 0 .7 7 2 9 8 .8 0 2 8 8 .7 0 3 5 7 .2 2 2 4 1 .3 7 4 1 9 .5 7 H O .6 9 1 8 1 9 7 177.8-? 3 1 5 .4 5 3 6 9 .4 1 3 2 9  DO

P r o te in  a s s a y 1 0 .5 0 9 .8 2 8 .3 3 2 0 .0 4 1 8 .7 7 1 5 .7 3 3 4 .8 1 2 7 .3 3 3S .3 S 3 5 .8 8 4 0 .3 6 4 1 .8 0 2 6  5 8 2 8 .7 3 2 0 .7 0

A L P  activ ity- 14.01 13 .92 1 5 .8 5 15-01 15 .92 1 8 .3 5 10 2๐ 8 .8 3 10 .93 4 .7 6 4.51 4 .2 6 11 8 7 1 2 .8 6 12 3 5

A v e ra g e 1 4 .5 9 16 .43 10 .01 4 .5 1 1 2 .3 6
S D 1.09 1.73 1 .07 0 .2 5 0 .5 0



Table C3 Raw data of cell attachment and proliferation of porous scaffolds which 
evaluated from the absorbance at 570 ท๓ by MTT method

T i m e
A b s o r b a n c e  a t  5 7 0  n m

T C P S  (c o n tro l) P C L P B S u - D C H P L A P H  B P H B V

1 h r

1 0 .0 6 6 0 .1 3 9 0 .2 2 8 0 .0 9 3 0 .1 1 5 0 .1 3 0
2 0 .0 6 0 0 .1 7 8 0 .2 3 1 0 .1 0 8 0 .1 0 7 0 .1 0 8
ๆ
J 0 .0 6 4 0 .1 6 6 0 .2 3 0 0 .1 2 0 0 .0 8 9 0 .1 0 6

A v e ra g e 0 .0 6 3 0 .1 6 1 0 .2 3 0 0 .1 0 7 0 .1 0 4 0 .1 1 5
SD 0  0 0 3 0 .0 2 0 0 .0 0 2 0 .0 1 4 0 .0 1 3 0 .0 1 3

4 h r

1 0 .0 7 2 0 .1 6 0 0 .2 4 1 0 .1 4 3 0 .1 2 5 0 .1 3 3
2 0 .0 7 7 0 .1 5 8 0 .2 6 9 0 .1 4 3 0 .1 5 0 0 .1 4 7
3 0 .0 8 6 0 .1 6 9 0 .2 7 0 0 .1 3 7 0 .1 3 6 0  147

A v e ra g e 0 .0 7 8 0 .1 6 2 0  2 6 0 0 .1 4 1 0 .1 3 7 0 .1 4 2
SD 0 .0 0 7 0  0 0 6 0 .0 1 6 0 .0 0 3 0 .0 1 3 0 .0 0 8

2 2  h r

1 0 .1 9 9 0 .3 0 0 0 .4 1 3 0  1 5 9 0 .1 7 1 0 .1 9 9
2 0 .1 9 8 0 .3 0 4 0 .4 8 5 0 .1 5 1 0 .1 6 8 0 .1 9 8
3 0 .2 0 0 0 .2 8 8 0 .3 7 3 0 .1 6 1 0 .1 7 3 0 .1 9 3

A v e ra g e 0 .1 9 9 0 .2 9 7 0 .4 2 4 0 .1 5 7 0 .1 7 1 0 .1 9 7
SD 0 .0 0 1 ’ 0 .0 0 8 “ô  0 5 7 0 .0 0 5 0 .0 0 3 0 .0 0 3

2 4  h r

1 0 .2 1 1 0 .3 8 0 0 .4 6 3 0 .2 1 3 0 .1 9 2 0 .2 1 2
2 0 .2 0 8 0 .3 7 1 0 .4 7 9 0 .1 8 5 0 .1 9 6 0 .2 0 5
Oว 0 .2 1 2 0 .4 0 7 0  5 0 1 0 .2 0 7 0 .2 0 8 0 .2 2 0

A v e ra g e 0 .2 1 0 0 .3 8 6 0 .4 8 1 0 .2 0 2 0 .1 9 9 0 .2 1 2
SD 0 .0 0 2 0 .0 1 9 0 .0 1 9 0 .0 1 5 0 .0 0 8 0 .0 0 8

4 8  lu

1 0 .5 1 6 0  5 0 9 0 .5 5 7 0  2 8 2 0 .3 8 2 0 .3 6 3
2 0 .5 1 4 0 .4 8 0 0  6 4 4 0 .3 2 4 0 .3 5 2 0 .4 2 1
->ว์ 0 .5 1 3 0 .5 4 9 0 .6 1 3 0 .2 6 0 0 .3 6 4 0 .4 1 2

A v e ra g e 0 .5 1 4 0 .5 1 3 0  6 0 5 0 .2 8 9 0 .3 6 6 0 .3 9 9
SD 0 .0 0 2 0 .0 3 5 0 .0 4 4 0 .0 3 3 0 .0 1 5 0 .0 3 1

72  lu

1 0 .6 8 0 0 .4 9 5 0 .6 4 4 0 .3 2 4 0 .3 8 5 0 .4 2 9
2 0 .6 9 0 0 .5 6 7 0  7 0 8 0 .4 1 6 0 .3 4 6 0 .3 3 9
J 0 .6 8 7 0 .6 2 5 0 .6 9 4 0 .3 4 7 0 .3 9 4 0 .4 0 1

A v e ra g e 0 .6 8 6 0 .5 6 2 0 .6 8 2 0 .3 6 2 0 .3 7 5 0 .3 9 0
SD 0 .0 0 5 0 .0 6 5 0 .0 3 4 0 .0 4 8 0 .0 2 6 0 .0 4 6
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