CHAPTER 11
EXPERIMENTAL

2.1 Experimental design

To address the first unctional groups to be introduced to
the amino groups of chites: qu CINaLyee nium and sulfonated group. The
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investigated by varyiag | n- para 0 s including temperature and

\\\ ace functionality and atomic
N

time. All modified chi
\ ally, charged characteristic on

- : / é\ 49 ?
composition by ATR- oF )¢

both surfaces was evalug zéta-pa oténtlal measure ent.
-, N\
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2.2 Materials K N

Chitosan (M\m645 ,535) Da was obtained fronﬂeafresh Chitosan (Lab) Co.,

Ltd. (DAC- Methalﬁﬁa?ilm ﬁ(ﬂ‘ ﬁn ves. Methyl iodide, 5-
formyl-2- furﬁ uﬂ Qd ﬁﬁi ydroxide and sodium
iodide were purchased from Flukd Chemika and used as received. Bovine serum
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buffer saline (PBS) were purchased from Aldrich Chemical Co.



2.3 Equipment
2.3.1 Nuclear magnetic resonance (NMR) spectroscopy

NMR spectra were obtained from 1% solution in 1% CF;COOH D,0O
or D,0 using 400 MHz ('H) on Varian mercury-400 spectrometer. Chemical

2.3.2 Attenuatéd total refleg 1@ (ATR-IR) spectroscopy

addition using B e EiV ometer equipped with a DTGS
detector. A iplc At duated tofal reflection (MATR) accessory with 45°

zinc selenide

shifts are reported in ppm.

accessory (Seagull ck! ; SA) with a hemispherical ZnSe

IRE were employéd forali A TR §ped .\u. isitions.

2.3.3 Alr—water con rgr"'-cy'{

é’iuf .................. ‘ IICRO was used for the
determinatio - n [‘.- of Milli-Q water is placed
on the tested urface by bringing the surface into contact with a droplet
susp ﬁ f e 1mage of droplet is
prowﬁﬁr ﬁﬁﬁﬁ wmun‘il] measurements were
performed at 22-25 °C,
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Figure 2.1 p.for ¢ ement of air-water contact angle

2.3.4 X-ray.photoelectron spectroscopy (XPS )4

; i' d on a thermoVGscientific

u
using Mg K, 3 ltatlon In this study, the take off angle at 45° was chosen and
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Zeta-potential model ESL 8000 (otsuka Electro, Co, Tokyo, Japan) was
used for measure charge characteristic on sample surface. Pieces of films were
cut to fit the recesses of the modified rectangular cell and immersed in distilled
water and stored at room temperature for 12 h to equilibrate the surface. The

zeta-potential of sample was then measured at 10 mM.



2.3.6 UV-spectroscopy

UV-spectrometer, microtiter plate reader; model Sunrise (Tecan
Austria GmbH) was used for determining the amounts of adsorbed protein

using bicinchoninic acid assay at a wavelength of 562 nm.

ic acid (40 mL). After stirring for
24 h, the solution was filteredt ! pore size sintered glass to remove
insoluble substances. TheseH w@€af sol tic x_w-\- cast into film on a petri dish (2.5
o\ aporate in air for 4-5 days. The
chitosan film was peelg F A " 0. \ NaOH/methanol (1:1) and
a solvent. The film was dried

' \
under vacuum for mo i ay. The fil \ was between 60 to 100 pm.
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2.5 Preparation of posmvely- arged ch
L) 7

Anhydrous MgQ adde kfcontaining chitosan films

A

(1 equiv of NH,) ‘V‘ ' o-adjust the the concentration

ubsequently, H hyl iodide was added to the

L]
mixture with 2 steps (3 €q@iv in each ste ﬁ ie reacti as carried out at 40°C
for 8 h. The ﬁ ﬂg n ;lj ﬁ ried under vacuum for
more than 3 da - Stoichiometric ratios of chitosan; Mel were 1:3g.3:6 and 1:12.
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2.6 Preparation of negatively-charged chitosan film

in the reaction medium to 0.2 mo

FFSA (1 equiv) was dissolved in 10 mL methanol and was added into a flask
containing chitosan films (1 equiv of NH,). The mixture was stirred for 20 min at
room temperature. NaBH, (1 equiv) was added into the reaction mixture and the
solution was stirred for 24 h at room temperature. Chitosan films were later washed in
methanol then dried under vacuum. Stoichiometric ratios of chitosan: FFSA: NaBH4
were 1:1:1, 1:3:3, 1:5:5 and 1:12:12.
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2.7 Protein adsorption

Protein solutions were freshly prepared by dissolving BSA, FIB, lysozyme
and RNase in PBS at pH 7.4 to give a final concentration of 1 mg/mL. To reach an
equilibrium hydration, the film substrate was immersed in the PBS solution overnight

prior to adsorption. Each sample was removed from PBS solution and suspended into

S solution to remove reversibly
adsorbed protein. To remove ifreversib 7 ein from the film surface, each
film was transferred

dodecylsulfate (SDS

0 mL of 1.0 wt% sodium
-, crature. To determine the total
amount of protein ad -b honinic acid (BCA) protein
assay was utilized [29 \

with 0.1 mL BCA worki

hdrawn from the vial and mixed
ne mixed solution was left stand
at room temperature for 1 opment. The absorbance of the
solution was measured at 56 3 spectroscopy (96 well Microtiter plates
reader). The amount of adsorbes S" determined by comparison with the
absorbance of the sample e repetitions were performed for
all samples. ——: “
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