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Figure A-2 The 'H-NMR (400 MHz CDCl;) of activated poly(DTE-co-20%DT
carbonate) film
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Table B-1 Water contact angle of activated poly(DTE-co-20%DT carbonate) films

after reaction with N-hydroxysuccinimide in water as a function of reaction time.

Time (min)  Advancing water contact angle  Receding water contact angle

(8a) (degree) (Br) (degree)

0 715+0.77_ 298+ 1.12
30 75.5 &JM8 27.0 + 1.67
60 - 259+ 1.04
90 34.0 +1.55
120 32.6+1.58
150 38.6+ 1.48
180 37.8+1.79
210 39.0 + 1.41
240 36.1+ 1.58

The advancing contacy ';ﬁf all e

films were significantly higher th
(p<0.01). -

oly(DTE-co-20%DT carbonate)
0ly(DTE-c0-20%DT carbonate) film

Y - - .
-
X

ac $0-26%0 DT carbonate) with N-

Table B-2 %Yield of

e
il
|

hydroxysuccinimide as @function of coupling agent conceéntration.

‘a [Y)
—C(MMW E’Iq r ﬁq«: yield
-
T

\ 0.02 0.02 1.6

0.03 0.03 2.0

0.04 0.04 4.5

0.05 0.05 6.6

0.06 0.06 9.4

0.07 0.07 11.8

0.10 0.10 19.8
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Table B-3 %Yield of activation of poly(DTE-co-20%DT carbonate) with N-

hydroxysuccinimide as a function of reaction time.

Time (h) % Yield
[EDCI] = [NHS]=0.05 M [EDCI] = [NHS] =0.10 M
0.5 7.9
1 13.8
2 19.8
3 20.1
4 21.0
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Determination of Amino Groups of Modified poly(DTE-co-20%DT carbonate)

Films

Table B-4 UV-absorbance at A = 538 nm of standard 1,6-hexanediamine solution for

generating a calibration curve

Concentration of 1,6-hexaned ' Abs
(x 10° M)
0.001 = 0.012

0.005™ 0.025
W\ 0.052

0.164

0.290

0.600

0.70 -
0.60 -
0.50 -

-

040 | & =
0.30 } o )

Abs

0.20

oo fl YL ITENT NN

0.00 0% ] < ;
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Figure B-1 Calibration curve of UV-absorbance as a function of 1,6-hexanediamine

concentration analyzed by ninhydrin method.
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Table B-5 Amino content of RGD-poly(DTE-c0-20%DT carbonate) film as a

function of immobilization time.

Time (h) Abs Concentration Average £ S.D.
( x 10® mole/cm?) (x 10 mole/cm?)
0.028 0.99
2 1.16 £ 0.20
6 3.35+£0.27
12 497 +0.39

.1

N LS

ﬂuﬁaﬂﬂﬂ§WBﬂﬂ?”8

0.260 7.83

-3

q 0.311 | 9.33
48 0.295 8.86 8.96 + 0.43

0.310 9.30

0.302 9.06

The amino contents of all RGD- immobilized poly(DTE-co-20%DT carbonate)

films were significantly higher (p<0.01) than that of poly(DTE-co-20%DT carbonate)
film.
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Table B-6 Amino content of RGD-poly(DTE-co-20%DT carbonate) film as a

function of RGD concentration.

Concentration of RGD Abs Concentration Average + S.D.
peptide (x 10° M) (x 10® mole/em?)  (x 10® mole/cm?)
0.042 1.40

1.34

I ' . /és 1204 0.21
5 2144022
10 4.17+0.42
- . 0.204 6.17 i
20 & 019 v . 6.02+0.43
AUYITINTINEINT
Y 0209¢ 662 v

q - 0.245 7.38

50 0.264 7.94 8.07+£0.53
0.286 8.59
0.260 7.83

The amino contents of all RGD- immobilized poly(DTE-co-20%DT carbonate)
films were significantly higher (p<0.01) than that of poly(DTE-c0o-20%DT carbonate)
film.
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Table B-7 Amino content of RGDS-poly(DTE-c0-20%DT carbonate) and GRGDS-
poly(DTE-co-20%DT carbonate) using peptide concentration of 0.05 M.

Abs Concentration Average + S.D.
RGD-peptide (x 10® mole /em?)  (x 10 mole/em?)
0.222 6.71

RGDS 6.51 £0.61

GRGDS 5.13+£0.60

e e ot
The amino content of 'if;: ” obilized poly(DTE-co-20%DT carbonate)
' of*the RGDS-immobilized
w;* i1 ifthobilized poly(DTE-co-
20%DT carbonate) ﬁlm here we p<0.05) difference between the amino

content of RGDS-immot&l}'zgd poly(DTE-%ZO%DT carbonate) film and that of

oo T RATT I 5
ARIAN TN INYAE

films was signiﬁca
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Table B-8 Number of fibroblast attachment on polymer surface after 12 h incubation.

Polymer surface Number of fibroblast % CAR
attachment (cells/cm®)
poly(DTE-co-20%DT carbonate) 2283 + 155 92.3+6.78

NHS-poly(DTE-co-20%DT

carbonate)

RGD-poly(DTE-co-2OV

86 32.3+10.80

100.2 + 5.48
carbonate)
soluble RGD + poly( 97.5£3.26
20%DT carbonate)
RGDS-poly(DTE-co-20%DH 23 97.6 + 6.56
carbonate) -
GRGDS-poly(DTE- 9—-- 0 Y 117.0 £ 6.31
carbonate) E
e YNNG o
(TCPS)

—
ﬂ whflrafﬂbﬂ)i ;Haaim ’L‘Q}n r:ll@eapoly(DTE-co-

20%DT carbonate) films was significantly higher (p<0.01) than those of the
poly(DTE-co-20%DT carbonate) film, RGD-immobilized poly(DTE-co-20%DT
carbonate) film, RGDS-immobilized poly(DTE-co-20%DT carbonate) film, soluble
RGD + poly(DTE-co-20%DT carbonate) and TCPS. There are no significant
difference of the number of fibroblast attachment among TCPS, poly(DTE-co-
20%DT carbonate), RGD-poly(DTE-co-20%DT carbonate), RGDS-poly(DTE-co-
20%DT carbonate) and soluble RGD + poly(DTE-c0-20%DT carbonate) (p > 0.05).



Table B-9 Number of fibroblast proliferation on polymer surface

78

Polymer surface 48 h proliferation 96 h proliferation
Cell Number % CPR Cell Number % CPR
(x100 cells/cm?) (x 100 cells/cm?)

poly(DTE-c0-20%DT 193+ 14 106.0 £ 7.2 642 + 41 89.6 £ 6.3
carbonate)
RGD-poly(DTE-co- 569 + 29 79.4+5.1
20%DT carbonate)
RGDS-poly(DTE-co- 670 + 21 93.4+3.1
20%DT carbonate)
GRGDS-poly(DTE-co- 879 + 32 122.6+ 3.6
20%DT carbonate)
Tissue culture 717 + 30 100+ 4.0 -

olystyrene (TCPS)L = ,t:'
polystyrene ( "'11 ‘ti

t ry
|
¥ i¥

The number of ﬁbr‘et&st prollferatlo n GRGDS-immobilized poly(DTE-co-

20%DT carboﬁ)ulﬁ ’v}% ﬁtﬁrﬁj ‘N;Ej ’}fo‘ld'g than those of the

poly(DTE- ¢0-2@%DT carbonate) ﬁlm RGD-lmmoblhzed poly(DTE c0-20%DT

carbonata ﬂw‘hf‘ﬁ QﬂﬁmﬂwwWﬁlm and TCPS.
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Amino Acid Assay by Ninhydrin Colorimetric Method [27, 28]

The reaction between alpha-amino acid and ninhydrin involve the

development of color which can be described by the following five mechanistic steps:

/‘)ydrin + alpha-amino acid + H,O (A-1)

alpha-amino acid + H,O --- acid ‘ (A-2)
T—

alpha-keto acid + NH;3 / TO\ ‘ (A-3)
Step (A-1) is an hinagion, rea ‘ hat removes two hydrogens

}‘ cid. Simultaneously. the original

S N

ith the formation of a water

alpha-amino acid + ninhydrin ---> 1,

from the alpha-amino aci A i a
ninhydrin is reduced 0 ' zen, at !
molecule. In Step (A-2), t 3 in the alp \

to form an alpha-keto acid

no acid is rapidly hydrolyzed
an ammonia molecule. This alpha-

keto acid further undergoe gdction in Step (A-3) under heated

condition to form an.atdehvde th ss earbon atom than the original amino

)
cf1rst three steps produce the

)

acid. A carbon dioxid

reduced ninhydrin and-ainmonia that are required for production of blue color.

A 1311121 i 300 M
o R BT U AR BB Bo 00

(A-4)

In summary, ninhydrin, which is originally yellow, reacts with amino acid and turns
into deep purple. It is this purple color that is detected in this method. Ninhydrin will
react with a free alpha-amino group of NH,-CHR-COOH. This group is a part of all
amino acids, peptides, or proteins. Whereas, the decarboxylation reaction would

proceed for a free amino acid and a free amino group at chain end or side chain of
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protein or peptide, it does not occur for an amino group within peptides and proteins.
Thus, theoretically only amino acids will lead to the color development. However,
one should always check out the possible interference from peptides and proteins by
performing blank tests especially when such solutions are readily available. For
example, one can simply add the ninhydrin reagent to a solution of only proteins and

see if there is any color development. There is no excuse for failing to perform such a

results.

This test can be of glycine in the absence of
other interfering species. 1 ive test for the presence of
alpha-amino acids be aninot be used to analyze the
relative individual co no acids. Furthermore, the

color intensity develope § amino acid. Finally, it does not

AU INENTNEINS
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