CHAPTER I1I

EXPERIMENTAL

3.1 Materials

All reagents are analytical.grade an &her purification.
‘ — 7 | —

1. Chitosan (DD &4 : Fluka
2. (3-Aminopzepylificih gxysi: '. _-T \ N, : Fluka
3. Poly(sodius styfené sl . " . : Aldrich
4. Toluene anhyds 9 - i ' | : Aldrich
5. Bovin serum alb : Aldrich

6. Bicinchonic assa : Sigma

7. Phosphate/b = 1. Aldrich

H |
8. Acetic acid ' : Merck
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12. Platelet- poor plasma (PPP) : Thai Red Cross Society
13. Platelet-rich plasma (PRP) : Thai Red Cross Society

14. Ultrapure distilled water : Mill-Q Lab system
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15. Treated poly(ethylene terephthalate) film :Wako Pure Chemical
Industry, Ltd.

3.2 Equipments

3.2.1 Ellipsometry 'l///

The ellipSometry was s ¥ using L115C WAFER™
ELLIPSOME nesses were determined in air with a 70 angle of
incidence at 632. otk = thickness of the adsorbed film was
Rudolph Research, Double
ation was based on a refractive
and a silicon substrate refractive index
\» on each sample were

measured and t alculated.

Niubstrate = 3

32.2 X-ray'P

X-rayﬂ)ho oe!
using Al Kq ex&xtatlon (15 Kv, 400 W) In this study, the take off angle at 70°

=AY ﬁaﬂﬁ'ﬁﬁ‘ﬂ pldies
q ﬁ f] @qaﬂim&m’e—n n EJe:lﬁ EJ(ATR-IR)

All spectra were collected at resolution of 4 cm™ and 32 scan using

obtaified on a thermoVGscientific

Bruker vector 33 FT-IR spectrometer equipped with a DTGS detector. A
multiple attenuated total reflection (MATR) accessory with 45° zinc selenide
(ZnSe) IRE (spectra Tech, USA) and a varible angle reflection accessory
(SeagullﬂrM , Harrick Scientific, USA) with a hemispherial ZnSe IRE were

employed for all ATR spectral acquisitions.
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3.2.4 Contact Angle Measurements

Coﬁtact angle meter model CAM-PLUS MICRO was used for the
determination of water contact angles. A droplet of testing Milli-Q water is
placed on the tested surface by bringing the surface into contact with a

the syringe. A silhouette image of droplet

droplet suspended from a nee

was projected on the sc is measured.

lectro, Co, Tokyo, Japan)

were measure it a d neg harged on surface. The samples
F_ v - ‘

) | 4- F.
equilibrate the surface 4 a-potentic ample was measured at 10 mM

NaCl solution. MJ” 4
"}"L" ".l“' :

Zoz »‘.:‘-fv’,‘ f*-"

were immersed i oom temperature at 12 h to

3.2.6 UV ................... — L)
X
UV- S@tro oo platc  reader, Model Sunrise, Tecan

Austria GmbH, das used for detewmg the amounts of absorbed protein

UEEng ﬁ ﬂﬁwf&ﬁé‘ qwq ﬂ‘§562 fm.
LA 1ANDL A b (B

Scanning electron microscopy (SEM) Model JSM-5800L, was used to

observe the morphology of surface-adherent platelets.
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3.2.8 Atomic Force Microscopy (AFM)

AFM images were recorded with Atomic Force Microscope model
SPI-3800, Seiko I, Tokyo, Japan. Measurements were performed in air using
tapping mode. Silicon nitride tip with a resonance frequency of 13 kHz and a

spring constant 0.02-0.1 N/m were used.

3.3 Preparation of A

nitrogen for 8 h at roo | atute, fc low ' sing in toluene (5x) and dried

under vacuum.

The alternating ‘Jayers were assembled by sequentlal dipping Si-NH; in 3
mg/ml poly( 0.5 mg/ml chitosan
solution (M ﬂ‘gm ﬁﬁvqmn’tn?:d with three 150 mL
aliq ter..be ﬂ tion. After the
desi ‘:QS ﬁ‘:j a gﬁ ﬁ ﬂﬂﬁﬁﬁsﬁlﬁ ied by a light

stream of nitrogen before subjected to surface analysis. NaCl was added at the given

concentrations into the polymer solution. The apparent film thickness of the resulting

assemblies was measured by ellipsometer.
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3.5 Photocol for Blood Compatibility Test

3.5.1 Determination of Total Amount of Adsorbed Human Plasma

Protein

Human platelet-poor plasma (PPP) was obtained from the Thai Red

, 1 into 24-well tissue culture plate

containing deionizu\-:h: wﬁ samples were allowed to stand
T— - —

in the wells oygini i hydration. Each sample was

removed fro into the wells containing 2.5

mL PPP befo e pieces of samples were
analyzed for e moved from PPP and rinsed
thoroughly with n (PBS) (2x) to remove any
loosely attac on the sample surface was

detached by soal :; amy cs i .5 mL of 1 % aqueous solution of

protein analysis kit based on the

bicinchonic acid (BCA‘I?@’;'IO“ was used to determine the concentration of
o .--‘,.-"' f.- 3
the protem,mssolved in the SDS solt 1 mL) of SDS solution

that soak eaeh sample was a hated wells. 100 pL of BCA

working sollﬂ)n was
incubated at 378Cfor 2 h. The absgrbance of the solution was measured at

562 rﬂ WQ %ﬂ%ﬁﬂ ﬁow (%JJrq ﬂa'§>rbed on the samples

was ce&l:ulated from the pr%tem concentratlon in the SDS solutlon The data

FRTRERTTRY AR Y

each we@ before the well-plate was

3.5.2. Evaluation of Platelet Adhesion

Human platelet-rich plasma (PRP) was obtained from the Thai Red
Cross Society. The deposited multilayer films on Si-NH, having the

dimension of 1.5 x 1.5 cm® were placed into 24-well tissue culture plate
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containing PBS in each well. The samples were allowed to stand in the wells
overnight to reach an equilibrium hydration. The PRP (2.5 mL) was added
into each well via a micropipet. The well plate was incubated for 1 h at 37
°C. After the PRP was removed using a micropipet, the substrates were
rinsed with PBS (3x). The saline solution containing 2.5 % (v/v)
glutaraldehyde was added to ca ell in order to fix the platelets adhered on
the sample surfaces. The - san ples wore sinsed with PBS (3x) followed by
deionized water (3x%) o de &scquentially soaking in 30, 50,

_for a period of 10 min interval.

The samples we le 24 h then sputtered with gold

\\\ y (SEM).
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