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c u l tu re d  o n  p o ly ( L - la c t i c  a c id )  m e m b ra n e s  m o d i f i e d  w i th  d i f f e r e n t  m e th o d s .  
J o u r n a l  o f  B io m e d ic a l  M a te r i a ls  R e s e a r c h  P a r t  A , 6 9 A ( 3 ) ,  4 3 6 - 4 4 3 .

Z h u , Y ., G a o ,  c ., L iu , X .,  a n d  S h e n , J . ( 2 0 0 2 a )  S u r fa c e  M o d i f ic a t io n  o f  
P o ly c a p r o la c to n e  M e m b r a n e  v ia  A m in o ly s i s  a n d  B io m a c r o m o le c u le  
I m m o b i l iz a t io n  f o r  P r o m o t in g  C y to c o m p a t ib i l i t y  o f  H u m a n  E n d o th e l i a l  
C e l ls .  B io m a c r o m o le c u le s , 3 ( 6 ) ,  1 3 1 2 -1 3 1 9 .

Z h u , Y .,  G a o , c ., a n d  S h e n , J . ( 2 0 0 2  b )  S u r fa c e  m o d i f i c a t io n  o f  p o ly c a p r o la c to n e  
w i th  p o ly ( m e th a c r y l ic  a c id )  a n d  g e la t in  c o v a le n t  im m o b i l i z a t io n  fo r  
p r o m o t in g  i ts  c y to c o m p a t ib i l i ty .  B io m a te r ia l s , 2 3 ( 2 4 ) ,  4 8 8 9 - 4 8 9 5 .
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A p p e n d ix  A  E x p e r im e n ta l  D a ta  o f  D e n s i ty ,  P o r o s i ty  a n d  P o r e  V o lu m e

T h e  d e n s i ty  o f  th e  s c a f f o ld s  (PscafToids) c a n  b e  c a lc u la t e d  u s in g  th e  f o l lo w in g
e q u a t io n

A p p a r e n t  d e n s i t y  (pscaffoid, g / c m \ =  —txA
w h e r e  m  is  th e  m a s s  o f  th e  s c a f f o ld  (g ) ,  t is  th e  th ic k n e s s  o f  th e  s c a f f o ld  ( c m )  a n d  A  
is  th e  a r e a  o f  th e  s c a f fo ld  ( c m 2)

T h e  p o r o s i ty  a n d  p o r e  v o lu m e  o f  th e  s c a f f o ld s  c a n  b e  
c a lc u la te d  u s in g  th e  f o l lo w in g  e q u a t io n  (H o u  e t a l. 2 0 0 3 )

P o r o s i t y  ( % )  =

P o r e  v o lu m e  =

f

K
f

1 -

1

p s c a f f o l d
x i o op  p o lym er  y

1 \

^ Pscaffolâ Ppolymer J

w h e r e  Pscaffoid i s  th e  a p p a r e n t  d e n s i ty  o f  th e  f ib r o u s  s c a f f o ld s ( g /c m 3) a n d  Ppolymer is  th e  
d e n s i ty  o f  th e  n o n - f ib r o u s  p o ly m e r  (ppolymer o f  P C L  is  1 .1 4 5  g / c m 3).
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T a b l e  A l  R a w  d a ta  o f  th e  d e n s i ty ,  p o r o s i ty  a n d  p o r e  v o lu m e  o f  th e  u n m o d i f i e d  P C L  s c a f f o ld s  a n d  m o d i f i e d  P C L  s c a f f o ld s

M ate ria l w e ig h t(g ) th ick n ess(m m ) d e n s ity
( x l 0 '2g /c m 3) p o ro s ity  (% ) p o re  vo lu m e  

(c m 3/g)1 2 3 avg ร อ

N e a t P C L  (con tro l)

0 .0 0 6 0 .0 7 7 0 .073 0 .080 0 .0 7 7 0 .004 5 .00 95 .63 19.13
0 .0 0 4 0 .075 0 .056 0 .056 0 .0 6 2 0.011 4 .27 96 .27 22 .53
0 .0 0 4 0 .052 0 .0 5 2 0 .046 0 .0 5 0 0 .003 4 .94 95 .69 19.38
0 .0 0 7 0 .1 1 0 0 .1 1 6 0.121 0 .116 0 .0 0 6 4 .16 96 .37 23 .19
0 .0 0 4 0 .0 5 6 0 .045 0 .049 0 .050 0 .006 5 .07 95 .57 18.86

A m in o ly zed  P C L

0.005 0 .0 5 4 0 .063 0 051 0 .0 5 6 0 .006 5 .22 95 .44 18.28
0 .006 0 .0 7 2 0.071 0 .0 7 2 0 .0 7 2 0.001 5 .36 95 .32 17.78
0 .0 0 7 0 .121 0 .1 0 7 0 .116 0 .115 0 .0 0 7 3 .80 96 .68 25 .4 7
0 .0 0 6 0 .118 0 .1 1 9 0 .110 0 .1 1 6 0 .005 3 .54 96.91 27 39
0 .007 0.121 0 .1 2 7 0 .139 0 .1 2 9 0 .0 0 9 3 .32 9 7 .10 29.21

A c tiv a ted  P C L

0 .009 0 .148 0 .148 0 .148 0 .148 0 .0 0 0 3.91 96 .59 24 .73
0 .009 0 .1 6 0 0 .140 0 .150 0 .1 5 0 0 .0 1 0 3.98 96 .52 24 .23
0 .007 0 .108 0 .1 0 0 0 .1 0 4 0 .1 0 4 0 .0 0 4 4 .1 2 96 .4 0 23 .38
0 .008 0 .163 0 .1 3 9 . 0.151 0.151 0 .0 1 2 3 .57 96 .88 27 .13
0 .0 0 9 0 .1 7 7 0 .158 0 .017 0 .1 1 7  ' 0 .088 5 .10 95 .55 18.75

g e la tin  A  im m o b ilized  
P C L

0 .007 0 .1 4 4 0 .148 0 .139 0 .1 4 4 0 .005 2 .94 97 .43 33 .15
0 .005 0 .0 7 7 0 .080 0 .077 0 .0 7 8 0 .002 4.41 96 .14 21 .78
0 .0 0 7 0 .1 3 4 0 .132 0 119 0 .128 0 .008 3 .49 96 .95 27 .7 6
0 .008 0 .178 0 .178 0 .018 0 .125 0 .092 4 .22 96.31 22.81
0 .005 0 .052 0 .0 3 6 0 .1 4 9 0 .0 7 9 0.061 3 .70 96 .77 26 .15

g e la tin  B im m o b ilized  
P C L

0 .0 0 7 0 .133 0 .143 0 .0 1 4 0 .097 0 .0 7 2 4 .98 95 .65 19.22
0 .008 0 .173 0.171 0 .176 0 .173 0 .003 2.85 97.51 34 .2 4
0 .0 0 7 0 .1 3 6 0 .1 4 9 0.121 0 .135 0 .0 1 4 3 .12 97 .28 31 .18
0 .009 0 .1 9 9 0 .185 0 .187 0 .1 9 0 0 .008 3 .07 97 .32 31 .68
0 .006 0 .1 1 0 0 .1 0 2 0 .094 0 .1 0 2 0 .008 3.95 96 .55 24 .45

B S A  im m o b ilized  P C L

0.008 0 .143 0 .145 0 .0 1 4 0.101 0 .075 4 .9 0 95 .72 19.54
0 .003 0 .055 0 .0 4 7 0 .044 0 .0 4 9 0 .0 0 6 3 .60 96 .85 26 .87
0 .007 0 .1 4 9 0 .158 0 .145 0 .151 0 .0 0 7 3 .02 97 .3 6 32 .26
0 .0 0 7 0 .1 3 2 0 .143 0 .139 0 .1 3 8 0 .0 0 6 3 .44 97 .0 0 28 .23
0 .005 0 .0 9 7 0 .0 5 4 0 .086 0 .0 7 9 0 .0 2 2 4 .28 96 .27 22.51

C B P  im m o b ilized  P C L

0 .0 0 4 4 0 .053 0 .0 6 4 0 .049 0 .055 0 .008 5 .17 95 .49 18.49
0 .0 0 7 2 0.141 0 .12 0 .128 0 .1 3 0 0.011 3.61 96 .85 2 6  85
0 .0 0 4 9 0 .0 7 2 0 .0 8 4 0 .085 0 .0 8 0 0 .0 0 7 3 .96 96 .5 4 24 .3 6
0 .0 0 2 9 0 .0 3 7 0 .028 0.031 0 .0 3 2 0 .005 5 .89 94 .8 6 16.11
0 .0 0 5 6 0 .0 8 2 0 .087 0 .085 0 .085 0 .0 0 3 4 .3 0 96 .25 22 .4 0
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A p p e n d i x  B  E x p e r im e n ta l  D a ta  o f  W a te r  R e te n t io n  C a p a c i ty  a n d  W e ig h t  L o s s  o f  
P o ly c a p r o la c to n e  E le c t r o s p u n  F ib r o u s  S c a f f o ld s

1 . W a t e r  R e t e n t i o n  C a p a c i t y
T h e  w a te r  r e te n t io n  w a s  c a lc u la te d  b y  u s in g  th e  f o l lo w in g  

e q u a t io n . ( K o th a p a l l i  e t a l.,  2 0 0 5 )

W a t e r  R e t e n t i o n  ( % )  = Mwel — Mdry
M d r y

xioo

w h e r e  M dry a n d  M wet a r e  th e  w e ig h t  o f  th e  s c a f f o ld  b e f o r e  a n d  a f te r  im m e r s io n  in  
0 .1  M  P B S  s o lu t io n  r e s p e c t iv e ly .  F iv e  m e a s u r e m e n ts  w e r e  p e r f o r m e d  f o r  th e  
c a lc u la t io n  o f  a n  a v e r a g e  w a te r  r e te n t io n  v a lu e .

2 .  D e g r a d a t i o n  S t u d y  o f  F i b r o u s  S c a f f o ld s
T h e  r a te  o f  d e g r a d a t io n  c a n  b e  c a lc u la t e d  u s in g  th e

f o l lo w in g  e q u a t io n .

W e i g h t  lo s s  (

w h e r e  M i is  th e  in i t ia l  w e ig h t  o f  th e  s c a f f o ld s  a n d  M f  a n d  is  th e  w e ig h t  o f  th e  
s c a f fo ld  a t  th e  g iv e n  d e g r a d a t io n  t im e  p o in t ,  im m e r s e d  in  0 .1  M  P B S  s o lu t io n .  
F iv e  m e a s u r e m e n ts  w e r e  p e r f o r m e d  f o r  th e  c a lc u la t io n  o f  a n  a v e r a g e  w a te r  
d e g r a d a t io n  r a te  v a lu e .
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T a b l e  B 1  R a w  d a ta  o f  w a te r  r e te n t io n  c a p a c i ty  o f  a m in o ly z e d  P C L  e le c t r o s p u n  f ib r o u s  s c a f f o ld s  a t  v a r io u s  H M D  t r e a tm e n ts

Time(h) water retention (%)
0.25 0.5 1 2 4 6 12 18 24 48

Sample avg SD avg SD avg SD avg SD avg SD Avg SD avg SD avg SD avg SD avg SD
Neat PCL 56.93 0.4 61.31 0.16 66.64 0.26 82.66 1.11 Il 9.56 - 0.69 125.96-. 0.34 133114 0.76 136.99 0.94 140.00 0.45 140.50 0.28

0.04 g/ml HMD treated PCL 81.36 0.59 - - 89.44 0.57 97.10 0.62 153.00 0.49 182.00 0.75 - - 200.00 0.66 - - 212.29 1.39
0.06 g/ml HMD treated PCL 93.29 1.41 - - 95.27 1.74 101.46 0.93 204.13 0.62 225.18 1.42 - - 236.16 1.23 - - 263.38 1.44
0.08 g/ml HMD treated PCL 183.49 0.91 - - 217.04 0.91 231.98 0.55 234.71 0.3 235.35 1.42 - - 255.51 0.83 - - 273.04 0.49
0.10 g/ml HMD treated PCL 200.00 0.61 - - 228.13 0.41 235.60 0.35 245.98 1.23 254.69 1.27 - - 273.09 1.06 - - 278.39 0.7
0.20 g/ml HMD treated PCL 228.45 0.9 - - 235.57 0.76 244.80 1.4 247.53 0.98 259.86 0.76 - - 277.39 0.95 - - 289.74 0.93
0.40 g/ml HMD treated PCL 196.26 0.47 213.24 0.7 225.87 0.77 242.60 0.31 254.61 0.17 257.69 0.53 261.33 0.81 271.98 0.25 280.00 0.78 300.42 1.3

T a b l e  B 2  R a w  d a ta  o f  w a te r  r e te n t io n  c a p a c i ty  o f  a m in o ly z e d  P C L  e le c t r o s p u n  f ib r o u s  s c a f f o ld s  a t  v a r io u s  H M D  t r e a tm e n ts

Time(h) weight loss (%)
0.25 0.5 1 2 4 6 12 18 24 48

Sample avg SD avg SD avg SD avg SD avg SD Avg SD avg SD avg SD avg SD avg SD
Neat PCL 0.00 0.35 0.30 0.45 1.06 0.12 1.08 0.09 1.20 0.14 1.80 0.15 3.18 0.05 3.23 0.38 4.42 0.40 4.47 0.15

0.04 g/ml HMD treated PCL 1.89 0.13 - - 2.62 0.13 2.63 0.23 2.75 0.24 2.94 0.19 - - 3.03 0.22 - - 3.99 0.33
0.06 g/ml HMD treated PCL 0.48 0.46 - - 0.74 0.47 0.96 0.27 1.17 0.18 1.41 0.43 - - 1.79 0.32 - - 3.04 0.34
0.08 g/ml HMD treated PCL 0.55 0.79 - - 1.43 0.81 1.51 0.48 1.79 0.30 2.73 0.89 - - 3.45 0.59 - - 4.84 0.33
0.10 g/ml HMD treated PCL 0.00 0.49 - - 0.74 0.31 1.23 0.25 2.13 0.41 3.58 0.57 - - 3.61 0.29 - - 3.68 0.28
0.20 g/ml HMD treated PCL 1.14 0.47 - - 2.50 0.25 3.03 0.40 3.71 0.31 4.26 0.15 - - 4.76 0.23 - - 5.56 0.29
0.40 g/ml HMD treated PCL 0.49 0.16 0.68 0.07 0.68 0.21 0.93 0.07 2.72 0.06 3.64 0.14 4.47 0.11 5.24 0.05 6.80 0.21 7.09 0.42
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A p p e n d i x  c  E x p e r im e n ta l  D a ta  o f  N H 2 D e n s i ty ,  E le m e n ta l  C o m p o s i t io n  o f  th e  
S u r f a c e  a n d  W a te r  C o n ta c t  A n g le  M e a s u r e m e n t

1 . N H 2 D e n s i ty  o n  t h e  M o d i f i e d  P C L  S c a f f o ld
T h e  n in h y d r in  a n a ly s is  m e th o d  w a s  c a r r ie d  o u t  to  q u a n t i t a t iv e ly  d e te r m in e  

th e  a m o u n t  o f  N H 2 g r o u p s  o n  th e  a m in o ly s e d  P C L  a n d  b io m o le c u le - im m o b i l i z e d  
P C L  s c a f fo ld s .  T h e  e x p e r im e n t  m e a s u r e d  th e  a b s o r b a n c e  a t  th e  w a v e le n g th  o f  5 3 8  
n m  u s in g  a  U V - v is  s p e c t r o p h o to m e te r .  A  c a l ib r a t io n  c u r v e  w a s  o b ta in e d  w i th  k n o w n  
c o n c e n t r a t io n  o f  1,6 - h e x a m e th y le n e d ia m in e  in  1 ,4 - d io x a n e / lP A  (1 :1 , v /v )  s o lu t io n  a s  
s h o w n  in  F ig u r e  C l .

APPENDICES

F i g u r e  C l  C a l ib r a t io n  c u r v e  o f  u v  a b s o r b a n c e  a s  a  f u n c t io n  o f  1,6- 
h e x a m e th y le n e d ia m in e  ( H M D )  c o n c e n t r a t io n  a n a ly z e d  b y  n in h y d r in  a s s a y  m e th o d
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T a b l e  C l  N H 2 c o n c e n t r a t io n  a n d  d e n s i ty  a s  a  fu n c t io n  o f  1 ,6 - h e x a m e th y le n e d ia m in e

1 ,6 - h e x a m e t h y l e n e d i a m i n e  
c o n c e n t r a t i o n ( g / m l ) A b s o r b a n c e N H 2 c o n c e n t r a t i o n  

(X 1 0 4M )
N H 2 d e n s i t y  

(x lO "7 m o l / c m 2)
0 .0 4 0 .0 0 8 5 1 .8 4 1 .2 0
0 .0 6 0 .0 1 2 1 .8 7 1.21
0 .0 8 0 .0 2 1 .8 8 1 .22
0 .1 0 .0 2 4 9 2 .0 0 1 .3 0
0 .2 0 .0 5 9 8 2 .1 0 1 .3 7
0 .4 0 .0 8 9 6 . .  2 .1 2 1 .3 8

2 . E l e m e n t a l  C o m p o s i t i o n  o f  t h e  S u r f a c e
T h e  s u r f a c e  o f  n e a t  a n d  m o d if ie d  P C L  f ib r o u s  s c a f f o ld s  w e r e  f u r th e r  

d e te r m in e d  th e  e le m e n ta l  c o m p o s i t io n  b y  u s in g  X - r a y  P h o to e le c t r o n  S p e c t r o m e te r  
( X P S ) .

T a b l e  C 2  E le m e n ta l  c o m p o s i t io n s  o f  c )s, N ,s , 0 | S a n d  N is /C is  r a t io  o n  th e  s u r f a c e  o f  
a m in o ly z e d  P C L  f ib r o u s  s c a f f o ld s  a s  a  f u n c t io n  o f  1,6 -h e x a m e th y le n e d ia m in e

D ia m in e  c o n c e n t r a t io n  ( g /m l) c , s N , ร 0 ,3 N i s/C ,s
r a t io

0 .0 4 7 6 .5 2 0 .4 8 2 3 .0 1 0 .0 0 6 3
0 .0 6 7 7 .1 3 0 .61 2 2 .2 5 0 .0 0 7 9
0 .0 8 7 5 .9 3 1 .2 4 2 2 .8 4 0 .0 1 6 3
0 .1 0 7 5 .2 4 1 .27 2 3 .4 9 0 .0 1 6 9
0 .2 0 7 6 .3 1.3 2 2 .4 0 .0 1 7 0
0 .4 0 7 5 .2 1 .28 2 3 .9 0 .0 1 7 0
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T a b l e  C 3  E le m e n ta l  c o m p o s i t io n s  o f  C is , N is ,  O is  a n d  N is /C is  r a t io  o n  th e  s u r f a c e  o f  
th e  n e a t ,  a m in o ly z e d  ,a n d  a ll  ty p e s  o f  im m o b i l i z e d  P C L  s c a f f o ld s

S a m p le c „ N „ o . s N , s /C ls
r a t io

C o n tr o l  P C L 7 8 .6 4 0 .3 7 2 0 .9 8 0 .0 0 4 7
A m in o ly z e d  P C L 7 6 .3 1.3 2 2 .4 0 .0 1 7 0
A c t iv a te d  P C L 7 5 .2 0 .9 1 2 3 .9 0 .0 1 2 1
G e la t in  ty p e - A  I m m o b i l iz e d  P C L 7 3 .2 4 .7 6 2 2 .0 4 0 ,0 6 5 0
G e la t in  ty p e - B  I m m o b i l iz e d  P C L 7 3 .9 8 4 .5 6 2 1 .4 6 0 .0 6 1 6
B S A  I m m o b i l iz e d  P C L 7 3 .4 3 .5 2 3 .1 0 .0 4 7 7
C B P  I m m o b i l iz e d  P C L 7 3 .0 5 .0 2 2 .0 0 .0 6 8 5
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A p p e n d i x  D  E x p e r im e n ta l  D a ta  o f  C e l l  C u tu r e  S tu d ie s

T h e  p o te n t ia l  u s e  a s  b o n e  s c a f f o ld s  o f  P C L  e le c t r o s p u n  f ib r o u s  m a te r ia ls , 
w a s  e v a lu a te d  u s in g  M C 3 T 3 -E 1  c e ll  c u l tu r e  s tu d ie s ,  in c lu d in g  d i r e c t  c y to to x ic i ty  
te s t ,  in d i r e c t  c y to to x ic i ty  te s t ,  c e ll  a t ta c h m e n t ,  c e l l  p r o l i f e r a t io n ,  A L P  a c t i v i t y  a t  3 
d a y s  a n d  7 d a y s  a n d  m in e r a l i z a t io n  a s  s h o w n  in  T a b le  D l ,  D 2 , D 3 , D 4 , D 5 , D 6 , a n d  
D 7 , r e s p e c t iv e ly .

T a b l e  D l  R a w  d a ta  o f  d i r e c t  c y to to x ic i ty  te s t  o f  p r o te in s ,  w h ic h  w e r e  im m o b i l i z e d  
o n to  th e  P C L  f ib r o u s  s c a f fo ld s ,  d e t e r m in e d  th e  v i a b i l i t y  o f  c e l l s  b y  M T T  a s s a y  
m e th o d  a t  5 7 0  n m

T im e ( d a y ) %  v i a b i l i t y  o f  M C 3 T 3 - E 1  c e l ls  ( r e l a t i v e  t o  2 % M E M  a t  1 d a y )
1 2 3

M a t e r i a l a v g S D a v g S D a v g S D
2 % M E M ( c o n t r o l ) 1 0 0 .0 0 0 .2 2 1 4 0 .1 5 8 .7 7 1 8 2 .4 5 0 .3 5
g e la t in 9 5 .7 8 4 .0 6 1 1 0 .1 7 5 .5 7 1 6 9 .0 2 7 .4 3
g e la t in 1 0 3 .0 2 5 .3 4 1 3 4 .6 5 8 .2 6 16 8 .0 1 6 .6 2
B S A 1 0 0 .6 4 2 .7 3 1 3 7 .6 7 8 .3 2 172 .41 1 4 .7 8
C B P 8 3 .5 0 3 .8 2 1 2 8 .1 4 5 .2 7 1 4 8 .9 0 8 .7 5

T a b l e  D 2  R a w  d a ta  o f  in d i r e c t  c y to to x ic i ty  te s t  o f  a ll  ty p e s  o f  P C L  f ib r o u s  s c a f fo ld s ,  
d e t e r m in e d  th e  v i a b i l i t y  o f  c e l ls  b y  M T T  a s s a y  m e th o d  a t  5 7 0  n m

T im e ( d a y )
%  v i a b i l i t y  o f  M C 3 T 3 - E 1  c e l ls  ( r e l a t i v e  t o  T C P s  a t

1 d a y )
1 2 3

M a t e r i a l a v g S D a v g S D a v g S D
T C P s  ( c o n t r o l ) 1 0 0 .0 0 0 .2 2 1 4 0 .1 5 8 .7 7 1 8 2 .4 5 0 .3 5
n e a t  P C L 9 4 .7 8 4 .5 7 1 0 9 .6 2 1 .1 6 1 5 0 .1 4 0 .2 4
a m in o ly s e d  P C L 1 0 0 .0 0 2 .0 0 1 1 3 .2 9 1.81 1 5 7 .4 2 4 .4 8
a c t iv a te d  P C L 1 0 4 .8 6 4 .5 6 1 2 1 .5 4 5 .1 6 1 5 9 .4 9 10 .11
g e la t in A  im m o b i l i z e d  P C L 1 0 3 .5 7 0 .8 9 119 .71 1.81 1 5 2 .0 6 1 .19
g e la t in B  im m o b i l i z e d  P C L 1 0 4 .4 0 2 .7 6 1 2 9 .4 2 8 .9 6 1 5 6 .3 2 7 .9 8
B S A  im m o b i l i z e d  P C L 1 0 2 .5 7 2 .2 6 1 4 3 .0 8 1 1 .5 5 1 5 7 .8 4 1 .19
C B P  im m o b i l i z e d  P C L
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T a b l e  D 3  R a w  d a ta  o f  c e ll  a t t a c h m e n t  o f  M C 3 T 3 -E 1  o n to  a ll ty p e s  o f  P C L  f ib r o u s  
s c a f f o ld s  a t 2 , 4 , a n d  6  h o u r s ,  d e te r m in e d  th e  v i a b i l i t y  o f  c e l l s  b y  M T T  a s s a y  m e th o d  
a t  5 7 0  n m

T im e ( h )
%  v i a b i l i t y  o f  M C 3 T 3 - E 1  c e l l s  ( r e l a t i v e  t o  T C P s  a t  2

h )
2 4 6

M a t e r i a l a v g S D a v g S D a v g S D
T C P s 1 0 0 .0 0 1 8 .0 3 1 7 0 .0 8 2 3 .3 7 2 5 6 .9 7 3.9,81
n e a t  P C L 1 5 4 .9 2 2 4 .1 6 1 5 4 .1 0 2 5 .4 8 1 3 6 .4 8 17 .41
a m in o ly s e d  P C L 1 1 3 .9 3 1 9 .3 3 1 1 0 .6 6 3 3 .2 8 1 3 1 .5 6 1 7 ,2 6
a c t iv a te d  P C L 1 1 2 .7 0 4 3 .5 9 1 0 3 .6 9 1 3 .2 3 1 3 7 .7 0 4 2 .0 9
g e la t in A  im m o b i l i z e d  P C L 1 0 1 .2 3 1 2 .9 2 1 0 8 .2 0 2 1 .3 0 1 3 1 .5 6 1 8 .3 9
g e la t in B  im m o b i l i z e d  P C L 1 1 8 .4 4 4 7 .1 2 1 0 8 .2 0 1 8 .0 2 1 3 1 .5 6 2 0 J 3
B S A  im m o b i l i z e d  P C L 1 1 8 .0 3 2 3 .8 9 1 1 8 .8 5 1 8 .4 0 1 4 3 .4 4 3 4 :2 7
C B P  im m o b i l i z e d  P C L 1 4 3 .5 9 1 8 .4 8 1 4 7 .4 4 2 2 .0 0 1 7 5 .6 4 2 2 2 8

T a b l e  D 4  R a w  d a ta  o f  c e l l  p r o l i f e r a t io n  o f  M C 3 T 3 -E 1  o n to  a ll  ty p e s  o f  P C L  f ib r o u s  
s c a f f o ld s  a t  1 , 2 ,  a n d  3 d a y s ,  d e te r m in e d  th e  v ia b i l i t y  o f  c e l ls  b y  M T T  a s s a y  m e th o d  
a t  5 7 0  n m

t i m e ( d a y )
%  v i a b i l i t y  o f  M C 3 T 3 - E 1  c e l l s  ( r e l a t i v e  t o  T C P s  a t  1

d a y )
1 2 3

M a t e r i a l a v g S D a v g S D a v g S D
T C P s  ( c o n t ro l) 1 0 0 .0 0 8 .8 3 1 2 6 .8 0 1 3 .2 7 13 2 .9 1 8 .8 2
n e a t  P C L 1 1 7 .0 5 7 .3 3 2 4 0 .0 3 6 1 .1 4 2 9 2 .2 0 5 2 .3 3
a m in o ly s e d  P C L 1 1 6 .9 5 5 5 .5 6 3 2 1 .1 3 7 9 .5 9 4 5 0 .1 0 8 5 .6 7
a c t iv a te d  P C L 1 0 6 .7 0 1 2 .8 4 4 2 6 .9 0 7 1 .8 6 4 7 1 .0 0 7 6 .9 2
g e la t in A  im m o b i l i z e d  P C L 8 0 .9 7 1 2 .6 8 3 3 2 .0 6 8 4 .0 7 8 0 5 .3 6 5 9 .1 3
g e la t in B  im m o b i l i z e d  P C L 7 8 .3 4 1 1 .3 2 3 9 2 .3 2 6 2 .0 6 8 0 4 .9 4 1 8 3 .1 9
B S A  im m o b i l i z e d  P C L 1 4 4 .9 0 1 0 .4 2 4 9 8 .0 9 4 3 .3 0 8 4 0 .3 9 6 2 .7 7
C B P  im m o b i l i z e d  P C L 2 2 1 .0 8 7 .3 8 4 5 0 .9 8 1 7 .5 3 7 8 9 .2 2 5 7 .2 9



T a b l e  D 5  R a w  d a ta  o f  A L P  A c t iv i ty  o f  M C 3 T 3 - E 1  s e e d e d  o n to  a ll ty p e s  o f  P C L  f ib r o u s  s c a f f o ld s  a t  3 d a y s

T im e ( h ) A L P  a c t i v i t y  t e s t  (3  d a y s )
1 2 A L P  a c t i v i t y

M a te r ia l A L P  a s sa y p r o te in  a s sa y A L P  a c tiv ity A L P  a s sa y p r o te in  a s sa y A L P  a c t iv i ty a v g SD
T C P s 2 .7 3 5 5 0 1 3 .9 7 0 0 4 0 .1 9 5 8 1 2 .3 3 8 7 1 9 .0 3 5 3 3 0 .2 6 0 .2 3 0 .0 4
N e a t  P C L 6 .8 1 5 9 4 2 8 .7 2 6 4 5 0 .2 3 7 2 7 6 .0 7 2 9 7 4 0 .7 8 9 8 9 0 .1 5 0 .1 9 0 .0 6
A m in o ly s e d  P C L 5 .4 2 1 0 9 2 6 .9 5 1 6 9 0 .2 0 1 1 4 5 .6 7 2 8 3 4 8 .0 5 0 5 0 0 .1 2 0 .1 6 0 .0 6
A c t iv a te d  P C L 5 .5 2 1 9 5 3 4 .5 1 7 3 2 0 .1 5 9 9 8 7 .3 0 6 9 6 5 0 .5 2 4 1 7 0 .1 4 0 .1 5 0 .01
G e la t in A  im m o b i l i z e d  P C L 5 .9 7 3 2 2 2 7 .0 7 7 4 0 0 .2 2 0 6 0 6 .8 1 5 9 4 3 4 .7 8 8 4 2 0 .2 0 0 .2 1 0 .0 2
G e la t in B  im m o b i l i z e d  P C L 7 .0 6 1 8 2 2 8 .4 7 6 9 5 0 .2 4 7 9 8 7 .1 1 0 9 1 3 6 .9 8 2 6 3 0 .1 9 0 .2 2 0 .0 4
B S A  im m o b i l i z e d  P C L 3 .7 6 8 7 8 2 1 .1 0 5 0 7 0 .1 7 8 5 7 7 .7 9 5 2 5 1 9 .1 2 0 5 1 0 .4 1 0 2 9 0 .1 6
C B P  im m o b i l i z e d  P C L 1 1 .5 4 6 7 0 5 4 .5 1 1 6 6 0 .2 1 1 8 2 1 0 .9 9 6 8 6 5 6 .7 8 2 9 8 0 .1 9 0 .2 0 0  01

T a b l e  D 6  R a w  d a ta  o f  A L P  A c t iv i ty  o f  M C 3 T 3 - E 1  s e e d e d  o n to  a ll  ty p e s  o f  P C L  f ib r o u s  s c a f f o ld s  a t  7 d a y s

T im e ( h ) A L P  a c t i v i t y  t e s t  (3  d a y s )
1 2 A L P  a c t i v i t y

M a te r ia l A L P  a s s a y p r o te in  a s sa y A L P  a c tiv ity A L P  a s s a y p r o te in  a s sa y A L P  a c t iv i ty a v g SD
T C P s 4 .1 3 7 7 2 2 1 .9 8 7 7 5 4 2 .0 8 3 .3 4 0 1 6 2 1 .2 9 3 6 9 2 .5 8 2 .3 3 0 .3 5
N e a t  P C L 4 .3 9 8 3 0 1 2 .1 6 4 1 0 5 2 .0 3 4 .8 1 0 8 2 4 3 .3 3 3 5 7 7 1 .4 4 1 .7 4 0 .4 2
A m in o ly s e d  P C L 9 .8 2 6 5 3 3 5 .9 6 6 2 9 5 1 .65 6 .2 2 2 2 7 5 4 .6 3 2 1 2 4 1 .3 4 1 .5 0 0 .2 1
A c t iv a te d  P C L 8 .7 6 5 6 0 6 2 .9 6 9 7 2 6 2 .9 5 9 .2 0 0 2 4 5 5 .1 9 9 7 4 3 1 .77 2 .3 6 0 .8 4
G e la t in A  im m o b i l i z e d  P C L 5 .6 2 2 5 8 7 4 .2 5 7 3 1 2 1 .3 2  • 6 .6 6 8 0 1 4 ' - ' 4 .9 1 5 1 3 5  • 1 .3 6 1 .3 4 0 .0 3
G e la t in B  im m o b i l i z e d  P C L 9 .6 8 2 1 3 6 4 .9 1 5 1 3 5 1 .97 7 .6 9 7 7 8 8 3 4 .5 3 8 1 4 6 1 .7 0 1.83 0 .1 9
B S A  im m o b i l i z e d  P C L 1 0 .8 3 5 8 8 4 .9 1 5 1 3 5 2 .2 0 1 0 .0 6 7 0 5 3 .3 3 3 5 7 7 3 .0 2 2 .6 1 0 .5 8
C B P  im m o b i l i z e d  P C L 1 0 9 .5 3 1 3 3 5 6 .8 7 3 1 2 0 8 5 1.93 1 0 4 .3 1 5 5 5 5 9 .2 4 2 8 3 4 2 2 1 .7 6 1 .8 4 0 .1 2



85

T a b l e  D 7  R a w  d a ta  o f  q u a n t i ty  o f  m in e ra l  d e p o s i t io n  o n  a ll  ty p e s  o f  P C L  f ib r o u s  s c a f f o ld s  
u s in g  A l iz a r in  R e d -S  m e th o d  a t  5 7 0  n m

M a t e r i a l s 1 2 a v g S D
T C P S 0 .0 2 5 0 .0 3 0 .0 2 7 5 0 .0 0 3 5 3 6
N e a t  P C L 0 .3 9 3 0 .4 0 1 0 .3 9 7 0 .0 0 5 6 5 7
A m in o ly z e d  P C L 0 .3 9 4 0 .3 9 2 0 .3 9 3 0 .0 0 1 4 1 4
A c t iv a te d  P C L 1 .3 4 7 1 .1 7 9 1 .2 6 3 0 .1 1 8 7 9 4
G e la t in  ty p e - A  im m o b i l i z e d  P C L 1.841 1 .8 8 6 1 .8 6 3 5 0 .0 3 1 8 2
G e la t in  ty p e - B  im m o b i l i z e d  P C L 1 .8 3 9 1 .3 8 9 1 .6 1 4 0 .3 1 8 1 9 8
B S A  im m o b i l i z e d  P C L 1 .4 4 1 .8 6 4 1 .6 5 2 0 .2 9 9 8 1 3
C B P  im m o b i l i z e d  P C L 3.61 2 .5 1 7 3 .0 6 3 5 0 .7 7 2 8 6 8
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C U R R I C U L U M  V I T A E

N a m e :  M s .  S u t th i la k  C h a ic h a m n a m
D a t e  o f  B i r t h :  J a n u a r y  2 9 , 1 9 8 6
N a t i o n a l i t y :  T h a i
U n iv e r s i t y  E d u c a t i o n :

2 0 0 4 -2 0 0 8  B .S c . in  C h e m is t r y ,  F a c u l ty  o f  S c ie n c e , C h u la lo n g k o m  
U n iv e r s i ty ,  B a n g k o k ,  T h a i la n d .

2 0 0 8 - 2 0 1 0  M.s. in  P o ly m e r  S c ie n c e  P r o g r a m , T h e  P e t r o le u m  a n d  
P e t r o c h e m ic a l  C o l le g e ,  C h u la lo n g k o m  U n iv e r s i ty ,  B a n g k o k ,  
T h a i la n d .

P r o c e e d i n g :
1. C h a ic h a m n a m , ร .; P a v a s a n t ,  p . ;  a n d  S u p a p h o l ,  p .  ( 2 0 1 0 ,  A p r i l  2 2 )  S u r fa c e -  
M o d i f ie d  E le c t r o s p u n  P o ly c a p r o la c to n e  F ib r o u s  M e m b r a n e s  M o d i f ie d  w i th  G e la t in ,  
B o v in e  S e ru m  A lb u m in  o r  C r u d e  B o n e  P r o te in  E x t r a c t  a n d  T h e i r  P o te n t i a l  f o r  U s e  a s  
B o n e  S c a f f o ld s .  P r o c e e d in g s  o f  th e  16 th P P C  S y m p o s iu m  o n  P e t r o le u m , P e t r o c h e m s , 
a n d  P o ly m e rs ,  B a n g k o k ,  T h a i la n d .

P r e s e n t a t i o n s :
1. C h a ic h a m n a m , ร .;  P a v a s a n t ,  p . ;  a n d  S u p a p h o l ,  p .  (2 0 1 0 , A p r i l  2 2 )  S u r fa c e -  
M o d i f ie d  E le c t r o s p u n  P o ly c a p r o la c to n e  F ib r o u s  M e m b r a n e s  M o d i f ie d  w i th  G e la t in ,  
B o v in e  S e ru m  A lb u m in  o r  C r u d e  B o n e  P r o te in  E x t r a c t  a n d  T h e i r  P o te n t i a l  f o r  U s e  a s  
B o n e  S c a f f o ld s .  P a p e r  p r e s e n te d  a t  th e  1 6 th P P C  S y m p o s iu m  o n  P e t r o le u m , 
P e t r o c h e m s , a n d  P o ly m e r s , B a n g k o k ,  T h a i la n d .
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