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Abstract

In this paper, nano silver solution is prepared and stabilized by chitosan dihydroxypheny} acetamide (CDHPA)
Chitosan is a natural carbohydrate polymer deriving from chitin that has biodegradable, biocompatible, antibacterial and
antifungal properties, so when conjugation of the polymer and silver nanoparticles could be expected to increase
bactericidal features of the obtained product. The chemical and physical methods were used to characterize the chitosan
dervative such as transmussion spectrum (UV-Vis), IR spectbrum, nuclear magnetic resonance (1H-NMR). Morphology
of the obtained nano silver particles were observered by transmission electron microscopy (TEM).

Keywords: Nano silver, dihydroxyphenyt acenic, chitosan.

1. DAT VAN BE

Nganh cdng nghé nano, dac biét la vt liu nano
hién nay dang tr¢ thanh nguén d6ng lyc thic diy
manh mé cho su phat trién cia khoa hoc ky thuat.
Nhiéu loai nano kim loai nhu nano bac, nano d(’Sng,
nano vang dugc nghién ciru va img dung trong nhiéu
linh vy nhu y hoc, sinh hoc, méi truéng, cong nghé
héa hoc,...[1]. Trong pham vi bai bio nay, ching t61
2161 thiéu phuong phép méi trong tong hop va lam
bén h¢ keo nano bac thong qua viée sir dung duy
nhét déin xudt chitosan c6 mang céc nhém catechin,
Chitosan, mdt polyme sinh hoc, cé nhiéu tmg dung
rong rai trong nhiéu linh vic nhd dic tinh khéng
doc, khang pam khang khudn, phan hiy sinh hoc va
tuong thich sinh hoc. Céc phuong phéap phén tich
hién dai nbu phd truyén qua (UV- -Vis), phé héng
ngoai IR, phd cong hudng tir hat nhin ('H-NMR),
anh chup kinh hién vi dién tir truyen qua (TEM) da
dugce sir dung dé x4c dinh tinh chét, cdu tric, kich
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thude va sy phan bé hat cia hat nano bac duge tao
thanh [1].

2. THYC NGHIEM
2.1. Nguyén li¢u

Cac héa chat sir dung: Chitosan 99%; 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
98% (EDC); 3,4-axit dihydroxylphenylaxetic 98%
(DHPA); natni hydroxit 96%,; axit clohydric; nuéc
cAt 99,9%: bac nitrat 98%.

2.2. T(‘)ng hop polyme chitosan-dihydroxylphenyl
axetamit (CDHPA)

Phan {ing diéu ché CDHPA, véi c6 mat ciia EDC
phan (mg xdy ra gira nhém amin trén phin tor
chitosan va nhom cacboxylic cia axit 3,4-dihydro-
xylphenylaxetic & nhiét dd phong trong 24 gio (5].
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Héa tan 0,5 g Chitosan vao 25m! nudc cat, sau
do thém 1,0m] dung dich HCI 10% cho 1én may
khuay tir & nhigt d§ phong. Sau khi chitosan tan
hoan toan, nho tir tr 2,0m! dung dich NaOH IM dé
trung hoa d¢ pH. thu duge dung dich chitosan ¢c6 pH
= 4. Tiép tyc cho nhanh 96mg DHPA va 144 mg
EDC vao hén hop trén phan (mg trong 24 gid. Két
thic phan (mg. thwe Wién qua trinh tham tach, sir
dung mang lhnm tich ¢c6 MW 12000~14000
Dalton. Sau dé tién hanh dong khd mau trong 8 gid.
Qua trinh thye hién trong ur thi nghigm 2 vén lugng
DHPA 961 mg va EDC 115 g.

Bang I $6 liéu tinh todn cac chat diing dé tdng hep

CDHPA
Thanh Thi nghi¢m 1| Thi nghigm 2
phan (DS~20) (DS~80)
Chitosan 050 g 0,50 g
HCI 10% 1.0 ml 1,0 ml
NaOH IM 2,0 ml 2,0 ml
DHPA 96 mg 961 mg
EDC 144 mg 1,15g
TN

-
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Tran Ngoc Quyén va cong sy

Do thé cia DHPA vao phan tir chitosan duge
tinh todn dya lren co s& duong chudn va pho uy.
Vis x4c djnh mdi tuong quan cua néng d% dung dich
DHPA va 86 hip thu & buéc song 280 nm.

2.3. Tong hop nano bac - polyme

Nano bac_dugc téng hop theo nhiéu _phuom,
phap: nhu téng hop nano bac bing din xut
catechin, 16ng hep nano bac b.’mg, phuong phép vi
s6ng chiéu xa nhitng séng cyc ngan, tong hop nano
bac bing phuong phap polyol

Trong nghién ciu nay chung 161 6ng hop nano
bac bing din xudt cia chitosan (chitosan-
dihydroxiphenylaxetarmit) dugc thyc hién qua 2 thi
nghigm:

Thi nghi¢m I: Di¢u ché dung dich nano bac img
v6i ham lugng bac nitrat ¢ 100 ppm, sir dung
CDHPA vdi d thé DHPA thap.

Thi nghiém 2. Diéu ché dung dich nano bac img
voi ham lugng bac nitrat & 300 ppm va sir dung
CDHPA (thu dugc tir thi nghiém 2) vai d thé
DHPA cao.

Hinh I: So dé phan img diéu ché nano bac - polyme

3. KET QUA VA BIEN LUAN

3.1. Két qua phan tich phé UV-Vis miu DHPA va CDHPA
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Bang 2: D§ thé cia DHPA vao phin tir chitosan

Mau Ly thuyét DHPA/100unit GSA | Nong do, mg/ml D hip thy, A | Budc séng, nm
Ml 20 13 0,11 0,31 280
M2 80 53 0,44 1,24 280

Dua trén duéng chuén vé& mbi tuong quan cua
néng d§ dung dich DHPA va dé hdp thu & budc
séng 280 nm, 43 xac dinh dugc do thé cua DHPA
vao phin tir chitosan (bang 2).

Tir két qua phin tich phd hong ngoat cho thiy
teén phan tir chitosan: Pic hdp thu cua nhém -OH ¢
3432 cm’'; -CH, & 2877 cm’’; nhom C=0 amut &
1599 em''; (C-O-C) & 1030,24 cm™ [6]. Trén phan
tir CDHPA: Pic hip thu cia nhém —OH ¢ 3418 cm’';

3.2. Két qua phin tich phd IR miu CDUIPA CH; 62924 em’'; nhom C=0 amit & 1624 cm’' {6)
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Hinh 3 Phé IR cia miu Chitosan va CDHPA

3.3. Két qua phén tich 'H-NMR miu CDHPA

Phd 'H-NMR (500 MHz, D,O) cho thiy cac tin
hig¢u cua céc proton DHPA & 8, 6,78 ; 6,34 va 6,73
ppm; cac tin higu proton nhém metylen cia phan tir
DHPA chdng lén céc tin hiéu caa phan tir clutosan
tai 8y 2ppm. Céc tin higu céng hudng cia céc proton
phan tr chitosan & khoang & 2-4 ppm; tin hiéu
proton HI cua chitosan & 8y 4,71 ppm. Ngoai ra,
trén phd ciing hién 16 proton thudc nhém metyl trén
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Hinh 4. Phd ‘H-NMR cla méu CDHPA

suon chitosan & d§ d|ch chuyén 1,98 ppm {6). Cic
két qua trén cho thiy dihydroxipheny! axctic di
dugc gin vao mach chitosan. Viée st dung tac chit
ghép cap EDC duara I phuong phap linh hoat trong
c4c phan (mg bién tinh polyme sinh hoc, khang the,
protem,. . [5, 7). D&t vér chitosan, 1 polysacanit
khong hoa tan trong nude. thi phuung phap bién tinh
trén c6 thé tao nhidu din xuait cua chitosan ¢é thé
hoa tan dé dang trong nugc dé mo rong kha nang
img dyng cla chnosan trong Iinh vuc ndng nghu_p
hojc vat ligu sinh y.

A
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Trdn Ngoc Quyén va cong su

3.4, Két qua phin tich UV-Vis miu dung djch nano bac
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Hinh 5: Phd UV-Vis mau dung dich nano bac polytne & cac nong do khac nhau

Dua vao két qua phan tich phé cho (hdy, xuét
hi¢n bude song dic trung cua DHPA ¢ = 280 nm.
Lugng CDHPA trong dung dich pop plmn ting d§
hép thu & budce séng 280 nm. Sau khi khir bac nitrat
thanh bac nano, trong miu dung dich tao thanh c6
dang gel duc, 16p gel CDIPA bao phi bén ngoai hat
nano lam che phu be mat hat nano bac nén khi do
phd UV-Vis s& khong ¢ sy xudt hign dinh tin hi¢u

TN St 11 ;.,., .

dAc lrung cva nano bac.
3.4. Két qua phan tich TEM

Kel qua nghién ciu cho thay nano bac ¢6 thé
duge 1dng hop bing din xudt cva chitosan (chitosan-
dihydroxiphenylaxetamit).

Thi nghig¢m 1:

. Hinh 6: Anh TEM miu nano bac DS = 13
(a) Mau nano bac & thang do 50 nm: (b) mau nano bac thang do 20 nm

Anh TEM cua n\au nano bac ché 120 duge ¢
kich thugc cac hat da s6 gan tuong duong nhau, 13p
trung chit yéu vao khoang < 12 nm. Céc hat nano co
mdt 1op chitosan bao v¢ vi thé cac hat nano tao
thanh khéng két tu lai véi nhau. Do viy ta c6 thé
kh.u\g dinh dugc kha nang khir bac cia DHPA ciing
nbu kha ning bao v¢ hat nano cua chitosan,

Thi nghiém 2: Anh TEM cua méu nano bac ché
120 duge ¢6 kich thude dong déu, kich thudc hél
nam trong l\hoang < 10 nm, cdc hat phan bb déu
nhau va da s c6 dang hinh cau. Xung quanh cac hat
¢4 19p chitosan bao quanh vi thé cac hat nano khi tao
thanh s¢ khong két tu lai v3i nhau. So sanh giira hai
trudng hop: & nbng d6 300 ppm va sir dpng CDHPA
¢ dd thé DHPA cao (DS = 53), hat nano tao thanh
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¢b kich thuée nhd, tuong duong nhau, phin bé déu

Nghién crru I(fllg hop va bdo vé...

hon so véi mau nano & 100 ppm.

Hinh 7: TEM mAu nano bac DS = 53
(a) Mau nano bac & thang do 50 nm, (b) miu nano bac & thang do 20 nm

Dya wén nhidu nghién ciru, cic din xudt coa
catechol c6 thé khir cdc ion kim Joai nhu vang,
bac,... sau khi khir nhém hydroxi cua catechin
chuyén thanh nhém ceton va nhém chirc ndy ¢6 thé
chuyén thanh hydrox: & pH thich hop (hinh 8a). Quéa
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trinh trén rét c6 ]Q’l khi sir dung céc din xudt polyme
cha calechm dé tdng hop cic logn nano kim loai vi
diin xudt polymer-catechol c6 the sir dung thay thé
cic chit bao vé nhu polyvinylpirolidon, PVA,...
(hinh 8b).
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Hinh 8: Téng hop nano bac bing din xuét catechin [2, 3]

Trong nghién cinu nay, céc hat nano bac dugc
tdng hop tir din xudt chitosan-dihydroxiphenyl
axetamit ¢6 thé hinh thanh dang vit liéu lai ghép
nano bac-chitosan ma c6 thé tang cudng kha ning
diét nédmvkhuin cia hat nano bac do qua trinh hip
thu chi déng hat nano vao vi sinh vét (thong qua
tuong téc tinh dién gira mach chitosan duong dién
cé dinh cic hat nano bac va 16p mang ngoai bao
photpholipid 4m dién cia vi sinh vét). Huéng nghién
cfru 1am sdng t6 dang Im ghép gitra nano bac-
CDHPA va kha ning bio vé€ hé keo nano cia
CDHPA ciing nhu dgc tinh diét ndm, khuin cia
dung djch chira dang lai ghép gita nano bac-
CDHPA dang dugc nghién clru uép theo.

4. KET LUAN

Téng hop thanh cong din xuft hoa tan cua
chitosan ¢8 mang cic nhém catechin (chitosan-
dihydroxiphenyl axetamit, CDHPA) theo har mire do
thé khéc nhau. Chu tric san pham duge xac dinh
bing céc phuong phap phén tich nhu UV-Vis, IR,
IH-NMR.

Két qua cho thiy cic nhém catechin trong
CDHPA c6 thé khir 1on bac thanh bac nano. Polyme
CDHPA c6 thé bio vc higu qua hé keo nano bac
hinh thanh ma khéng cén sir dyng cac cht bao vé hé
keo nano dit tién dang dugc sir dung hién nay.
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