CHAPTER II
EXPERIMENTAL

2.1 Materials
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2.2  Equipment
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2.2.2 Foqllrler transform infrared (FT- Ilgspectroscopy
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Spectrophotometer. The sample was prepared as a potassium bromide

sre obtained 5'55 om 1% chitosan dissolved

(KBr) pellet by mixing the polymer with KBr and pressed into a
pellet.

2.2.3 Attenuated total reflectance infrared (ATR-IR) spectroscopy

All spectra were collected at resolution of 4 cm™ and 64 scan co-
addition using Bruker vector 33 FT-IR spectrometer equipped with a
DTGS detector. A multiple attenuated total reflection (MATR)
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accessory with 45° zinc selenide (ZnSe) IRE (spectra Tech, USA) and
a variable angle reflection accessory (Seagull™, Harrick Scientific,
USA) with a hemispherical ZnSe IRE were employed for all ATR

spectral acquisitions.

2.2.4 Air-water contact angle measurement

important however, that the
ogeneous. A droplet of testing
acC"®y bringing the surface into

a needle of the syringe.
fiber optic illuminator
Projection lens
Inversion prism

Plate

Circular screen

Figure 2.1  Instrument set up for the measurement of air-water contact angle
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2.2.5 UV-spectroscopy

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

protein at a wavelength of 562 nm.

23 Preparation of chit b \; i

Chitosan (2 g) was dissolved in 07#d##CCLig acid (100 mL). After stirring for
24 h, the solution was filt€tedsthrough a mediim pore size sintered glass to remove
insoluble substances. FClaftafan < 1": nwwassthen cast into film on a Teflon-

coated mold (8x8 inch 2 .‘u“- to evaporate in air for 4-5
dhin 0.1 M NaOH/methanol (1:1)

a solvent. The film was dried

days. The chitosan filmg#as
and methanol/wate

under vacuum for mof€ th days¥Lhes esswas between 40 to 100 um.

AT
2.4  Synthesis ofMTG_ S
SR . |
To the solution.effoxalyl chlofi nol)4n DCM (15 mL) under N,

and cooled in a df¥eemacetone-bath=DMSOUREmING]) in 5 mL of DCM were
carefully added. Th 0 id then a solution of MTEG

’ JJ
(29.7 mmol) in 10 m of DCM was added dropwise. The mixture was stirred for 3 h,

and then T ﬁ%’ eriod of 20 min. The
reaction mlmﬁﬂeMﬁn at ﬂmnjlowed to reach room
temperature. The_crude pro iﬂ ator. '"H NMR

ﬁﬁ as) ‘%‘ ﬁiﬂ ﬁiz)ﬁWﬂ ), 9.6 (1H, s,

CHO)

2.5  Synthesis of MPEG-ald

Oxalyl chloride (19.2 mmol) was dissolved in DCM 15 mL under N, the
solution was cooled to =78 °C, DMSO (40.8 mmol) in DCM 5 mL was slowly added
over a period of 3 min. Dried MPEG (4.8 mmol) in DCM 10 mL was added using
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addition funnel. The mixture was stirred at =78 °C for 5 h, treated with TEA (71.7
nmol), and allowed to warm to ambient temperature. The crude products were
concentrated by rotary evaporator. '"H NMR §2.9 (3H, s, OCH3), 3.1-3.3 (40H, m,
OCH,CHa), 3.8 (2H, s, CH,CHO), 9.6 (1H, s, CHO).

2.6  Reaction between chi aldehyde (homogeneous state)

Chitosan (1 equiv. Ofsl

solution of butyraldehVd

chitosan solution and he mixture turned to gel or

Ol ~
suspension after 1-6 maf® H&G" \\

as used to wash the product
W

\ d"(homogeneous state)

ed 1n a mixture of aqueous 2 % acetic

added and stirred for 1 day.
Yellowish precipitate

which was later drig

2.7 Reaction between

Chitosan (1 equiv.
acid solution (20 mL) and -ald (10 equiv) was added to the

perature. Then the pH of

above Chltosan S £ m-’lll-lu--lnl-llm.' ¥
‘ L)

chitosan/ MTEG-a ~||' queous 1 M NaOH solution

e
and stirred for 60min at room temperature. At tf

observed. N ﬁom ﬂmﬂiﬁﬁ the reaction mixture
dropwise o for 3 days at room
temperature. The reaction mixture&vas dialyzedamith dialysis membrane (Mw cut-off
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with 1%0 mL acetone, then dried in vacuo.

point, no precipitate was

2.8  Reaction between chitosan and MPEG-ald (homogeneous state)

The procedure of this reaction is the same as reaction between chitosan with

MPEG-ald, except MPEG-ald was used instead of MTEG-ald.
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2.9  Reaction between chitosan films and butyraldehyde

An aqueous solution of butyraldehyde (-CHO 10 equiv) was dissolved in
methanol 20 mL and was added into a flask containing chitosan films (1 equiv). The
mixture was stirred for 30 min at room temperature. NaCNBH3 (10 equiv) in 5 mL

methanol was added to the reaction mixture dropwise for 20 min and the solution

The procedure i§ gaction is-the'same, 2 ction between chitosan films
with butyraldehy pt MTHG-A asy, used “instead of butyraldehyde.
Stoichiometric ratios gan: aldehyde: Naf yvere 1:10:10 and 1:30:30 that

2.11 Reaction between. ¢ ﬂ iy $

The «;T— =TC2 ‘:i[' between chitosan films
with butyraldehyd -
Stoichiometric ratios of chitosan: aldehyde: NaCNBH3 were 1:10:10 and 1:30:30 that
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9Contact angle meter model CAM-PLUS MICRO was used for the

. "r' instead of butyraldehyde.

determination of water contact angles. A droplet of Milli-Q water is placed on the
tested surface by bringing the surface into contact with a droplet suspended from a
needle of the syringe. A silhouette image of droplet is projected on the screen and the

angle is measured. All measurements were performed at 22-25 °C.
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2.9  Reaction between chitosan films and butyraldehyde

An aqueous solution of butyraldehyde (-CHO 10 equiv) was dissolved in
methanol 20 mL and was added into a flask containing chitosan films (1 equiv). The
mixture was stirred for 30 min at room temperature. NaCNBHj3 (10 equiv) in 5 mL

methanol was added to the reaction mixture dropwise for 20 min and the solution

was stirred for three days at roonit@mpegature. Chitosan films were later washed in
methanol then dried in vacus \ ormgt i0s of chitosan: aldehyde: NaCNBHj3
were 1:10:10 and 1:30:30"hat-wiere s )1 or DMF.

2.10 Reaction b v ?{k\ '\

actlon between chitosan films

2.11 Reaction betwe [PEG-ald

The procedure g
with butyraldehyd€; . instead of butyraldehyde.
Stoichiometric ratio 3were 1:10:10 and 1:30:30 that

were solved in MeOH g

The -;‘—_'—'"_‘__‘ﬁl:'l on between chitosan films
with butyraldehyd
Stoichiometric ratios of chitosan: aldehyde: NaCNBH3 were 1:10:10 and 1:30:30 that
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9 Contact angle meter model CAM-PLUS MICRO was used for the

determination of water contact angles. A droplet of Milli-Q water is placed on the

Osely | instead of butyraldehyde.

tested surface by bringing the surface into contact with a droplet suspended from a
needle of the syringe. A silhouette image of droplet is projected on the screen and the

angle is measured. All measurements were performed at 22-25 °C.
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