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Abstract 

In this paper, nano silver solution is prepared and stabilized by chitosan dihydroxyphenyl acetamide (CDH?A) 
Chitosan is a natural carbohydrate polymer deriving from chitin that has biodegradable, biocompatible, antibacterial and 
anrifiingal 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 
derivative such as transmission spectmm (UV-Vis), IR spectmm, nuclear magnetic resonance (IH-NMR). Morphology 
of the obtained nano silver particles were observered by transmission electron microscopy (TEM). 
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l.DATVANDE 

Nganh cdng nghf nano, dac biet la vat lieu nano 
bien nay dang trd thanh ngudn ddng lyc thiic diy 
mgnh me cho sy phat trien cua khoa bgc ky thuat. 
Nhieu loai nano kim logi nhu nano bac, nano ddn; 
nano vang dugc nghien ciru va umg dung trong nhieu 
ITnh vyc nhu y hgc, sinh hgc, mdi trudng, cdng nghe 
boa bgc,.. .[1]. Trong pham vi bai bio nay, chiing tdi 
gidi thieu phuang phap mdi trong tdng hgp vi lam 
ben he keo nano bac thdng qua viec sir dung duy 
nhat dan xuat chitosan cd mang cac nhdm catechin. 
Chitosan, mpt polyme sinh hpc, cd nhieu ling dung 
rdng rai trong nbieu ITnh vyc nhd dac tinh khdng 
ddc, khang nim khang khuin, phin buy sinh hgc va 
tuong thich sinh hgc. Cac phuang phap phin tich 
hien dai nhu phd truyen qua (UV-Vis), pho hdng 
ngoai ER, phd cdng hudng tir hgt nhan ( ' H - N M R ) , 
anh chup kinh bien vi dien tir truyen qua (TEM) da 
dugc sir dyng de xac dinh tinh chat, cau tnic, kich 

CH;OH 

thudc va sy phan bd hgt ctia bat nano bac dugc tao 
thanh [1]. 

2. THUC NGHIEM 

g, 2.1. Nguyen lieu 

Cac hda chit sir dung: Chitosan 99%; l-(3-
dimetyIaminopropyI)-3-etylcarbodiimit hydroclorua 
98% (EDC); 3,4-axit dihydroxylpbenylaxetic 98% 
(DHPA); natn hydroxit 96%; axit clohydnc; nudc 
cit 99,9%; bac nitrat 98%. 

2.2. Tdng hgp polyme chitosan-dihydroxylphenyl 
axetamit (CDHPA) 

Phan ung digu ch§ CDHPA, vdi cd mat cua EDC 
phan ling xiy ra giua nhdm amin Iren phan tu 
chitosan vi nhdm cacboxylic ciia axit 3,4-dibydro-
xylpbenylaxetic d nbiet dp phdng trong 24 gid [5]. 
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Hda tan 0,5 g Chitosan vio 25ml nudc cat, sau 
dd them 1,0ml dung djch HCl 10% cho len miy 
khuiy tir d nhift dp phdng. Sau khi chitosan tan 
hoin toan, nhd tir tir 2,0ml dung djch NaOH IM de 
trung hda dp pH, thu dugc dung djch chitosan cd pH 
= 4. Tiep tyc cho nhanh 96mg DHPA vi 144 mg 
EDC vao hdn hgp tren phin ling trong 24 gid. Ket 
thiic phan img, thyc hifn qui trinh tham tach, su 
dyng ming thim tach cd MW = 12000-14000 
Dalton. Sau dd tien hinh ddng khd miu trong 8 gid. 
Qui trinh thyc hifn tuang ly thi ngbif m 2 vdi lugng 
DHPA 961 mgvaEDC 1,15 g. 

Bdng I: So lifu tinh toan cic chat diing de tdng hgp 
CDHPA 

Thanh 
phan 

Chitosan 

HCl 10% 

NaOH IM 

DHPA 

EDC 

Thi nghi?m 1 
(DS-20) 

0,50 g 

1,0 ml 

2,0 ml 

96 mg 

144 mg 

Thi nghidm 2 
(DS-80) 

0,50 g 

1,0 ml 

2,0 ml 

961 mg 

l,15g 

Trdn Nggc Quyin vd cgng sif 

Dp the ciia DHPA vio phan td chitosan dugc 
tinh toin dya tren ca sd dudng chuin vi pho UV-
Vis xic djnh moi tuang quan ciia ndng dg dung djch 
DHPA vi dg hap thu d buac sdng 280 nm. 

2.3. Tdng hgp nano bgc - polyme 

Nano bgc dugc tong hgp theo nhilu phirong 
phap: nhu tdng hgp nano bgc bang din xuat 
catechin, tdng hgp nano bgc bing phucmg phip vi 
sdng chieu xg nhihig sdng cyc ngin, tdng hgp nano 
bgc bing phuang phap polyol,.... 

Trong nghien ciru niy chiing tdi tdng hgp nano 
bgc bing dan xuit ciia chitosan (chitosan-
dihydroxiphenylaxetamit) dugc thyc hifn qua 2 thi 
nghifm: 

77i/ nghiim 1: Dieu che dung djch nano bgc img 
vdi ham lugng bgc nitrat d 100 ppm, sir dyng 
CDHPA vdi dg the DHPA thip. 

Thi nghiim 2: Dieu che dung djch nano bgc ung 
vdi ham lugng bgc nitrat d 300 ppm va su dyng 
CDHPA (thu dugc tir thi nghifm 2) vdi dg \hk 
DHPA cao. 

- ^ : $ 

Hinh 1: SCT d6 phan irng dieu che nano b^c - polyme 

3. KET QUA VA BIEN LUAN 

3.1. Ket ()ua phan tich ph6 UV-Vis miu DHPA va CDHPA 

1-

K 
i l l ;ig 

Wivclcnglhlnnil 

Hinh 2: Dircmg chuan miu the hi?n tircmg quan giiia n6ng dp va dp hap thu cua dung djch DHPA 
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Bdng 2: Do the ciia DHPA vao phan tir chitosan 

Mau 

Ml 

M2 

Ly thuyet 

20 

80 

DHPA/lOOunitGSA 

13 

53 

Nong do, mg/ml 

0,11 

0,44 

Do hap thu, A 

0,31 

1,24 

Budc song, nm 

280 

280 

Dya tren dudng chuan ve mdi tuang quan ciia 
ndng dp dung dich DHPA va dp hap thu d budc 
sdng 280 nm, da xic dinh dugc dp the ciia DHPA 
vao phan tu chitosan (bing 2). 

3.2. Ket qua phan tich pho IR mau CDHPA 

Tir ket qua phan tich pho bdng ngoai cho thay 
tren pban tir chitosan: Pic hap thu ciia nhdm -OH d 
3432 cm"'; -CH2 a 2877 cm''; nhdm C=0 amit d 
1599 cm"'; (C-O-C) d 1030,24 cm"' [6]. Tren phan 
tir CDHPA: Pic bap tbu ciia nhdm-OH d 3418 cm"'; 
CII2 d 2924 cm"'; nhdm C=0 amit d 1624 cm"' [6] 

r-

m! 

Hinh 3 Phd IR ciia mau Chitosan va CDHPA 

3.3. K£t qua phan tich ' H - N M R miu CDHPA 

Pho 'H-NMR (500 MHz, D^O) cho thiy cac tin 
hieu CLia cac proton DHPA d 5H 6,78 ; 6,34 va 6,73 
ppm; cac tin bieu proton nhdm metylen ciia phan tii 
DHPA chdng len cac tin hieu ciia phan tir chitosan 
tai 5H 2ppm. Cac tin bieu cpng hudng ciia cac proton 
pban tu chitosan d khoang 5H 2-4 ppm; tin bieu 
proton HI cua chitosan d 5H 4,71 ppm. Ngoai ra, 
tren pbd ciing hien rd proton thupc nhom metyl tren 

su'dn chitosan d dp dich chuyen 1,98 ppm [6]. Cac 
kel qui tren cho tbay dihydroxiphenyl axetic da 
dupe gan vao mach chitosan. Viec sir dung tac chit 
ghep cap EDC dua ra 1 phuang phip linb hoat trong 
cac phan ling bien tinh polyme sinb bgc, khing the, 
protein,. . [5, 7]. Ddi vol chitosan, 1 polysacant 
khong hda tan trong nudc, thi phuang phap bien tinh 
tren co the tao nhieu din xuat ciia chitosan co th^ 
boa tan de dang trong nudc de md rdng kha nang 
ling dung ciia chitosan trong ITnb vyc ndng nghiep 
hoac vat lieu sinh y. 

.-_.<r?Er> J v.. _ J"'JIJVJ^_ 
Hmh 4: Pho 'H-NMR ciia mau CDHPA 

299 
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3.4. Ket qua phan tich UV-Vis mau dung djch nano bjc 

Trdn NgQc Quyin va cong si/ 

:-\ 
— 2-11)8 

MD3 
I-IIXI 
I-irjB 

51 
S} 
13 
11 

Hinh 5: Pho UV-Vis mau dung djch nano bgc polyme d cic nong dg khic nhau 

Dya vao kk qui phin tich pho cho thiy, xuat 
hifn budc sdng die trung ciia DHPA d = 280 nm. 
Lugng CDHPA trong dung djch gdp phan ting dg 
hip thu d budc sdng 280 nm. Sau khi khir bgc nitrat 
Ihanh bac nano, trong miu dung djch tao thinh cd 
dang gel dye, Idp gel CDHPA bao phu ben ngoii hgt 
nano lam che phii be mat hat nano bac nen khi do 
phd UV-Vis se khdng cd sy xuat hifn dinh tin hieu 

die trung ciia nano bgc. 

3.4. Ket qua phan tich TEM 

Ket qui nghien ciiu cho thiy nano bac cd the 
dugc tdng hgrp bang din xuit ciia chitosan (chitosan-
dihydroxiphenylaxetamit). 

Thi nghifm 1: 

« • 

Hinh 6: Anh TEM miu nano bgc DS = 13 
(a) Mau nano bgc d thang do 50 nm; (b) miu nano bgc thang do 20 nm 

Anh TEM ciia mau nano bac che tao dugc cd 
kich thudc cic hat da sd gan tuang duang nhau, tap 
trung chii ySu vio khoang < 12 nm. Cic hat nano cd 
mgt lap chitosan bao ve vi the cac hat nano tgo 
thanh khdng ket tu lai vdi nhau. Do vay ta cd the 
khang dinh dugc kha nang khu bac cua DHPA cung 
nhu khi ning bao ve hat nano ciia chitosan. 

Thi nghiem 2: Anh TEM cua mau nano bgc che 
tgo dugc cd kich thudc ddng deu, kich thudc h?t 
nam trong khoang < 10 nm, cic hgt phan bo deu 
nhau vi da sd cd dgng hinh cau. Xung quanh cac ĥ t 
cd Idp chitosan bao quanh vi the cac hat nano khi tao 
thanh se khdng ket ty lai vdi nhau. So sinh giira hai 
trudng hgp: d ndng dg 300 ppm vi sii dyng CDHPA 
cd dp th6 DHPA cao (DS = 53), hat nano tgo thanh 

300 
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cd kich thudc nhd, tuang duang nhau, phan bo deu ban so vdi mau nano d 100 ppm. 

Hinh 7:1 EM miu nano bac DS = 53 
(a) Mau nano bac d thang do 50 nm, (b) mau nano bgc d thang do 20 nm 

Dya tren nhieu nghien cii'u, cic din xuat ciia 
catechol cd the khii cac ion kim logi nhu ving, 
bac,... sau khi khii nhdm bydroxi ciia catechin 
chuyen thanh nhdm ceton va nhdm chdc nay cd the 
chuyen thanh hydroxi d pH thich hgp (hinh 8a). Qui 

trinh tren rat cd Igi khi sii dung cac dan xuit polyme 
ciia catechin de tdng hgp cac loai nano kim loai vi 
dan xuit polymer-catechol cd the sir dyng thay the 
cac chat bao ve nhu polyvinylpirolidon, PVA,... 
(hinh 8b). 

Ac-D0PA4-mPEG + A9'/Au=-

Chemistry ofMalenah 
2i 12011} 1130-S 

(b) 

Apphhl!>iiifiicf.'itii'nce:S-(:011)o'99-^ltSl)J 

Hinh 8: Tdng hgp nano bgc bang dan xuat catechin [2, 3] 

Trong nghien ciiu niy, cac hat nano bac dugc 
tdng hpp tir dan xuat chitosan-dihydroxipbenyl 
axetamit cd the binh thanh dang vat lieu lai ghep 
nano bac-cbitosan ma cd the tang cudng kbi nang 
diet nim/khuin ciia bgt nano bac do qui trinh hip 
thu chii dgng hgt nano vio vi sinh vgt (thdng qua 
tuang tie tinh dien glDa mgch chitosan duang dien 
cd dinh cic hgt nano bac vi Idp mang ngogi bao 
photpholipid im dien ciia vi sinh vat). Hudng nghien 
cuu Iam sang td dang lai ghep giira nano bgc-
CDHPA vi khi nang bao ve he keo nano ciia 
CDHPA ciing nhu dac tinh dift nam, khuan ciia 
dung djch chiia dgng lai ghep giira nano bac-
CDHPA dang dugc nghien ciiu ti6p theo. 

4. KET LUAN 

Tdng hgp thinh cdng din xuit hda tan ciia 
chitosan cd mang cic nhdm catechin (chitosan-
dihydroxipbenyl axetamit, CDHPA) theo hai mire dp 
the khac nhau. Ciu tnic sin pham dugc xac dinh 
bang cac phuang phap phan tich nhu UV-Vis IR 
1 H-NMR. 

Kit qui cho thiy cac nhdm catechin trong 
CDHPA cd the khii ion bgc thanh bgc nano. Polyme 
CDHPA cd thS bao vf hifu qua he keo nano bac 
hinh thanh mi khdng cin su dung cic chit bio vf he 
keo nano dat lien dang dugc sii dung hifn nay. 
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