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APPENDIX A

The average grafting yield
The grafting yield of graft polymerization was calculated by following

ing

equation;

Grafting yield (%) = 100

L >
:&-,. =
Table A-1. The ave ‘yield. unvulcanized rubber as a
farpifon.af fime using @ VA,
Al iad
Y Ag
Grafting tim 223 e fting yield (%)
. sl
(min) ; bber | Vulcanized rubber
L
30 146+0.128
60 !B 237+0.024
90 0.7300. 166 0.528+0.044
FWEJ’J TN Ao
149640.335 0.846+0.103
o s
1




75

Table A-2. The average grafting yield of vulcanized and unvulcanized rubber as a
function of PEGMA concentration for 150 min.

Monomer concentration Average grafting yield (%)

M)

anized rubber Vulcanized rubber

0.1 0.307+0.043

0.2 0.389+0.033

0.3 0.57140.040

0.4 0.629+0.052

0.5 0.846:+0.103

,\\

Table A-3. The average g and unvulcanized rubber as a

function of time with 0.5

- - - e -
Grafting time | m. gyleld (%)

(min}

LRl s 2 @ﬂim
0 0. 28410 056 0. 153+ 42
QRN R IN N8

180 0.411+0.008 0.242+0.027
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Table A-4. The average grafting yield of vulcanized and unvulcanized rubber as a

function of VPy concentration for 150 min.

Monomer concentration Average grafting yield (%)

Vulcanized rubber

0.1 0.081+0.017

0.2 0.105+0.016

0.3 10.13620.074

0.4 0.165+0.073

0.5 0.189+0.085

and unvulcanized NR after being

Fol (s i ani
>
M. :
- - - iy

Table A-5. Water contact ang
M nd VPy as a function of time.
i"’-‘":-"-:'f".r -

graft copolymerized by 0.5
a

Grafting time (degree)
(min) [ VooV
0 o | 8618%18 45:5727| 618 F182 | 8845£372
7 [ 1 =

AN TR e
60 74.23 £2.05 79.73 £2.80 | 79.75+0.81 | 84.70+1.54

90 73.80+1.35 74.10 £1.90 78.1+1.48 | 81.48+3.67

120 72.50 £ 4.54 72.53+1.58 | 77.70+£1.59 | 79.10+1.42

150 71.28 £1.42 70.30+4.60 | 75.15+1.75 | 77.85+1.47

180 59.23 +£3.90 66.95+1.77 | 66.95+2.25 | 74.48 +3.32




o

Table A-6. Water contact angle of vulcanized NR and unvulcanized NR after being
graft copolymerized by PEGMA and VPy for 150 min as a function of monomer

concentration.
Monomer Water contact angle (degree)
Concentration
U-g-PEG ' U-g-VPy V-g-VPy
M) /
0 86.18 45 - 86.18+1.82 | 88.45 +£3.72
0.1 76. 76.68 £1.13 .00+2.03 |82.28 +2.87
02 76. /A 74904222 | 7903+ 1.74 | 81.83 £2.95
03 74.68% Z7ad0 7825+ 1.05 | 79.43 £1.77
29| (7 » + +
0.4 3.1 o 76.90 +3.04 | 78.40 £ 0.88
0.5 71.28f 142 4l 7 75.15+1.75 | 77.85 £1.47
feres
i kqa-:,ir
T4 5
Determination of Be e tesi
Table A-7 Standardmenzopheno , for the o@bration curve, was prepared

according to the followingitable.

F’TUH’N’IEW]?WEJ’]T]?
QW']Mﬂ?ﬂJﬂJW]’J*WEﬂﬂEJ
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Standard Solution (mL) Ethanol (mL) DEa ERPRS O
(ng/mL)
10.0 of Benzophenone

S solution (100 (ug/mL) 30 25

S, 12 of S; ¢ 3.0 20

S3 9.0 0f. 85 | 15

S4 10

Ss 5

Se 25

S7 1.0

Ss 0.5

So 0.25
After reading the UV absorbaﬁ%ﬁithe and standard benzophenone solution
at A = 251 nm. tl:c'x cahbratlﬁ'n"cﬁrv;’ \ hown in Figure A-1. The
benzophenone conce as-determined-from-the- h ration curve (C; pg/mL)
The amount of benz?jxén € S ut'ﬁm (5 mL) from the sampling

sample (1 mL)

TotaF’LuEJfQJEL&Lm%MJém <5 @) A2
At b e BRI UBVINY AR e v

calculated as follow;

Adsorbed protein/surface area Bygs = B/surface area (2 sides) (ug/cmz) A-3
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2.5
y =0.08x + 0.036

30 R’ = 0.9935 @
o 1.9
(o)}
<
]
Z 1.0

0.5 -

0.0 ©

20 25
Figure A-1 A calibration cul ) henzophenone as a function of

UV absorbance at 251

v

y

Table A-8 The amouit.of benzophenone per surface area (p.g/cmz) dissolving out

s vulcam% u maﬁque%%g&]gﬁ %'polymerization_
qﬁ%ﬂﬁﬂalﬂi P ,“m (pg/mi)

vulcanized ed rubber
Before grafting 32.14+£1.77 4291+£1.78
After grafting for 30 min 5.09+0.45 3.58+0.84

After grafting for 180 min 4.80+1.20 430+0.73




80

APPENDIX B

Bicinchoninic Acid Assay

Bicinchoninic acid assay is a method used for determination of the amount of

proteins. The standard reagents used. in this method are reagent A, reagent B and

ous solution of Naytartrate, Na,COs,
: Re&i; 4% (W/V) bicinchoninic acid

nized water.

reagent C. Reagent A consis
NaHCOj3 in 0.2 M NaOH
solution, pH 8.5. Reagent C'|

The principle of the'biei ( ) relies on the formation of a
Cu**-protein complex ung
Cu'*. The amount of reduétioh is ptop rtio al in present. It has been shown
that the peptide bond is @ble 0 reduc . " to Cu". BCA forms a purple-blue
complex with Cu'* in alkaline ixc S ; roviding a basis to monitor the
reduction of alkaline C it ' e B-1 shows complexation between

bicinchoninic acid and Cu'

Protein +

Figure B-1. Formation of purple complex between BCA and cuprous ion generated

from the biuret reaction.
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Calculation of Protein Adsorption

Table B-1 Standard BSA solution, for the calibration curve.

Standard Solution (mL} SDS (mL) | BSA conc (ug/mL)
Si 0.5 of BSA \\\\\!!_{,/,r . 45 100
S )of S 4.0 5.0
S5 R A 25
S A(/ / ‘\\ 10
s l//ﬁm&\ | ;
Se | ‘ , \ 2.5
Sy | N 1.0
Ss 0.5

—_—

After reading the UV d standard BSA solution at A =
562 nm. , the result was then calculated for the net absorbance by substracting the

absorbance o@ﬁﬁ(ﬁsﬂ EJ ngﬂﬂ fl nj)k) .
A9 a\mﬁm URIAINYIAY
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1.4

1.2 - |
y=0.0109x +0.026 3

10 - 9995

0.8 1

Net A562

0.6 -

0.4 -

0.2 1

0.0 &
80 100

Figure B-2 A -.l.’# in adsorbed and the

absorbance obtained from BCA microas )

The protein concentra%on (C; pg/mL) m each weﬁ was determined from the
calibration c W l? solution (1 mL) was
calculated froq}he sampling sam; p e( solution (100 pL)
s amtww%mwwgm
000 (uL/m (pnL)

Adsorbed protein/surface area P,gs = P/surface area (2 sides) (ng/cm? B-3
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Table B-2 The amount of plasma protein adsorption per surface area (pg/cmz) of
Vulcanized and unvulcanized rubber before and after graft copolymerization with

PEGMA and VPy as function of time.

Grafting time The amount of plasma protein adsorption (pg/cmz)
. ' |
(i) U-g-PEGMA W U-g-VPy | V-g-VPy
0 26.396% ' 1 26.396+3.980 | 12.834£1.570
30 7' 184:|:4 m\"ﬁ.419i0.711 12.43743.115
60 /10 48+0.999 \1?67313.799 11.069+1.375
90 ;%07i3.174 8.016+3.497
120 |\ 5.536+0.887 | 7.67142.923
150 3.046£0.431 | 6.449+1.053
180 2.61240.862 | 3.743+0.526
Table B-3 The dmgunt-ot plasma-protein-adsorption 8o surface area (ug/em?) of

'i

Vulcanized and unvll'}:amzed rubber bef : eaft copolymerization with

PEGMA and VPy as ﬁl@c}_;en of monomerbpncentratlon

AUURRANENEINS
Monomqu!l 0 L The 0 S tein]alsd'ption (pg/cmz)
Concentration T - Py
: 4 V-g-VPy

, EJ

q0 26.396+3.980 | 12.834+1.5 .39613. 12.834+1.570
0.1 4.939+0.612 10.5964+2.358 | 8.102+4.347 | 11.220+1.620
0.2 4.536+1.669 7.064+3.177 | 7.013£3.085 | 10.447+1.966
0.3 0.099+0.642 3.261+0.714 | 5.723+1.156 | 9.134+1.083
0.4 -0.347+0.311 1.12241.059 | 3.269+1.077 | 8.443+0.547
0.5 -1.027+1.794 0.551£0.774 | 3.04610.431 | 6.449+1.053




APPENDIX C

stress (NImm")
8

0 0 A 400- 60 1000
e o T -“.

-
-

Figure C-1 Stre sests s before and after graft

copolymerization usilig 0.5 M :
AU INENTNEINT
RINNIUNRINYAE

y for 150 min
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