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TOM TAT

Hat nano Ag (AgNP) ¢6 nong dé 2 mM/L va kich thuéc hat tir 7 — 9 nm dwoc tong
hap bang phirong phdp chiéu xa tla y vao a’ung dich Ag*/chitosan c6 chitosan la chat
on dinh va duoc khdo sdt ¢ cdc nong dd phan tram khéc nhau 0,5; 1,0 va 2,0 %. Qud
trinh két hop AgNP/Chitosan lén vdi dwoc thue hién bang cdch ngdm vdi trong
AgNP/chitosan. Ham lwong Ag trén vdi bi riva tréi mét phan sau khi gidt, dwoc xdc
dinh bang quang phé phdt xa plasma nguyén tir ghép cam irng (ICP-AES). Két qua
cho thdy AgNP/chitosan/vdi dwoc xir li bang cich ngam vii trong dung dich
AgNP/chitosan, néng dé toi wu ciia chitosan vé kha nang gan két AgNP trén vai la
0,5% - 1,0%. Hoat tinh khdng khudn ciia cic AgNP d6i véi khudn S. aureus cho thdy
AgNP/chitosan/vdi c6 ham lwong Ag 16m hon 100 mg/kg c6 hoat tinh khang khudn cao
(n > 98%), cé thé duwoc sit dung lam ga givong hodc dong phuc bénh nhan trong bénh
vién, v.V...

Tir khda: Chiéu xa tia y, hat nano Ag, khdng khudn

1. Gi6i thi¢u chat khir va ion Ag®, chi phi twong ddi
AgNPs c6 hoat tinh khang khuan hop 1i [3].
cao, dong thoi thé hién ddc tinh thap doi Chitosan dugc sir dung lam chat 6n

v6i té bao dong vat co vinéu dung 3liéu  dinh trong qua trinh tong hop AgNP
lwong di dé diét khuan [1], cac hat nano bang phuong phap chiéu xa tia »[3].
c6 hoat tinh khang khuén trén cac cht AgNPs dugc on dinh bai chitosan vi su
mang khac nhau. Cong nghé nano da tao tuong tac dong thoi cua hiéu tng khong
diéu kién thuan loi cho viéc tong hop cac gian va tinh dién cuia cac nhom -OH va -
AgNP ¢6 kich thuéc nhé hon nhiam ting NH 2trén bé mit caa AgNP. Hon nira,
ty 1¢ dién tich bé mat trong ciing mot don chitosan va AgNP hoat dong lién hop
vi thé tich. Kich thudc cac AgNP cang  chéng lai vi khuan va két qua la
nho thi hoat tinh khang khuan cang AgNP/chitosan thé hién hoat tinh khang
manh [2]. khudn cao hon so véi trudng hop cac
Trong cac phuong phap tong hop nhém nay hoat dong riéng 1¢ [4]. CO
AgNP, phlIO’ng phap chiéu tia gamma tuong tac hoa hoc gitra chitosan va
C0-60 c6 nhiéu wu diém, nhu: chat khir cellulose trong cong bd [5]. Do do,
xuat hién dong déu trong dung dich chitosan dugc coi 1a chat két dinh thich
chiéu xa; co thé kiém soat duoc toc do hop dé ting cuong do két dinh ciia AgNP

phan tng bang cach thay doi thoi gian vOi vai.
chiéu xa; dé dang kiém soat kich thudce Anh huong cua chit két dinh
cac AgNP bang cach thay doi nong do chitosan dén d6 bam dinh ctia AgNP trén
ion Ag*; san xuét duoc lugng 16n céac vai sau khi giat nhiéu 1an, hoat tinh
AgNP khong bi nhiém ban boi du lwong  chdng vi  khuan doi  voi Staphylococ-
cus aureus (S. aureus) va tinh chat co
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hoc ctia vai coton dugc gin két AgNP ciing
duoc khao sat.

2. Thuc nghiém

2.1. Héa chit

AgNO3z phén tich va acid lactic (Cong
ty Thudc thir Hoa hoc Thuong Hai, Trung
Qudc). Chitosan lam tir vo tom co dod
deacetyl hoa khoang 90% va cO khéi
luong mol Mw la 9,2 x 10* g/mol
(Cong ty Chitosan, Viing Tau, Viét Nam);
Chung vi khuan S. aureus ATCC 6538
duoc cung cip boi Pai hoc Y Duge Thanh
phé HO Chi Minh; Moi truong thach
Mueller Hinton dé  vi khuan (Himedia,
Mumbai, An Do); Nudc cat duoc st dung
trong tat ca cac thi nghiém, Vai cotton
(Cong ty VICOTEX, Viét Nam).

2.2. Phwong phap
2.2.1. Tong hop AgNP/Chitosan bdng
phuwong phdp chiéu xa

- Chuan bj dung dich chitosan gdc
2,5%: hoa tan 2,5 g chitosan trong 100
mL dung dich acid lactic 1,0% va khuiy
qua dém bang khuay tir. Dung dich
chitosan dugc loc qua ludi thép khong gi
(200 mesh) dé tach phan chat ran khong
hoa tan.

- Tt dung dich chitosan 2,5%, léy
cac thé tich: 5, 10 va 20 mL cho vao ba
binh dinh murc 25 mL khac nhau; cho tir
tr 5 mL dung dich Ag* 10 mM vao cac
binh dinh murc va dinh muc bfmg nudc
cat dén thé tich 25 mL, khudy déu trong
10 phut bang may khudy tir, thu duoc cac
dung dich twong ung v&i ndng do
dextran 13 0,5; 1,0 va 2,0%, nong do Ag*
la 2 mM. cho dung dich Ag*/chitosan
vao lo thuy tinh loai 25 mL ctia hang
Schott, Pirc ¢6 nit vin kin khi bang
nhwa. Qué trinh chiéu xa dung dich
Ag*/chitosan dugc thuc hién trén may
chiéu xa gamma Co-60 STSVCo-60/B
(Hungary) tai Trung tdm
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VINAGAMMA, Thanh phé Hd Chi
Minh véi lidu hép thu khoang 7 kGy [6].
2.2.2. Qud trinh géin két Ag nano lén nén vdi

Vai duogc giat sach dé loai bo keo,
sdy kho va cit nho voi kich thudce
0,2x0,2 m2. Ngam cac mau vai trong
dung dich Ag/chitosan khoang 5 phut va
tron déu. Sau do, 1am kho vai bang nhiét
do phong thi nghiém. Ham lugong bac
trong cac mau vai duoc xac dinh bang
phd phat xa nguyén tir plasma két hop
cam ung (ICP-AES) trén may Perkin-
Elmer, Optima 5300 DV.
2.2.3. Gigt va rura troi AgNP trén vai

Quy trinh giat AgNP/vai dugc thuc
hién theo quy trinh El-Rafie [7] v6i 5, 10
va 20 lan giat. Ham luong Ag/vai sau khi
gidt cling dugc xac dinh bang phuong
phép ICP-AES.
2.2.4. Hogt tinh khang khudn cua
AgNP/Chitosan trén vai

Hoat tinh khang khuan cta vai da
dugc gan két AgNP  duoc thir nghiém
chdng lai S.aureus bang cach sir dung
mét binh lic: 1,0 g vai da duoc gén bac
O trén, dugc nhing vao mdt binh ¢6 chira
100 mL huyén phu S. aureus voi nong do
té bao khoang 106 CFU/mL. Sau d6 lic
binh véi tbe do 150 vong/phit trén may
lac, & nhiét do phong trong 24 gio. Sau
d6, s6 lwong don vi hinh thanh vi khuan
(CFU) trong mdi mau hon hop duoc dinh
luong bang dia trai trén dia thach
Mueller Hinton va hiéu qua khang
khuén, 1 (%) dugc tinh nhu sau [6]:

N (% ) =100 x(No — Ni) No

Trong do, No, Ni lan luot 1a CFU/mL
tir vai bong ban dau va AgNP/vai.
3. Két qua va thio luin
3.1 Cac dac
cia AgNP/Chitosan

Trong qua trinh chiéu xa, ion Ag* bi
khtr thanh Ag° boi eaq™ va H', AgP®sé két
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lai thanh nhitng AgNP duoc 6n dinh boi
chitosan. Pho UV-Vis cia AgNP 2 mM
duoc on dinh bdi cac nong do chitosan

khac nhau: 0,5%; 1,0% va 2,0% (Hinh 1)
va anh TEM dugc trinh bay ¢ Hinh 2.

D6 hap thu (A)

1.0

¢: 405 nm
b: 406 nm
a: 408 nm

0.0
200

Pho UV-Vis cho thay, do hap thu
quang ctia cac mau (a), (b) va (c) & budc
song cuc dai (Amax, nm) lan luot 1a 408,
406 va 405 nm la khéng khac nhau trong
khi ndng do cua tién chét ting gip doi.
Diéu nay dugc giai thich 1a: qué trinh
tong hop AgNP d3 st dung tac nhan khtr
manh, c6 thoi gian phan tng rat ngan nén
kich thudc cua cac AgNP duoc on dinh
bdi chitosan c6 sy chénh léch khong
dang ké. Két qua nay phu hop v6i nghién
ctru ctia Du va céc cong su khi tong hop
AgNP bang phuong phép chiéu xa tia
gamma, st dung polyvinyl ancohol lam
chét 6n dinh [8].

400

600 800

Budc song, nm
9 Hinh 1: Pho UV-Vis cua dung dich AgNP
dwoc on dinh boi nong do chitosan khac nhau: (a) 0,5; (b) 1,0 va (c) 2,0%

That vay, anh TEM (hinh 2), cho
thiy duong kinh ciac AgNP dbi voi ba
néng do khac nhau cua chitosan: 0,5;
1,0 va 2,0% la khong khac nhau nhiéu.
Khoang ~ 7 - 9 nm. Nguyén nhan c6 thé
la néng dd chitosan dugc str dung lam
on dinh tuong ddi cao va d3 dat dén
nong do t6i wu nén cac AgNP tao thanh
c6 kich thuéc nho. Du & nnk. cong bd,
noéng do t6i han cua alcohol polyvinyl
dé diéu ché AgNP 20 mM, kich thudc
nho nhit (~ 10 nm) bang chiéu xa
gamma Co-60 la 2% - 4% [8].

g

Hinh 2: 4Anh TEM cua cac AgNP trong cac nong dg chitosan khéac nhau: 0,5 (A),
1,0 (B) va 2,0 % (C)
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3.2. Giat va rira troi AgNP tir AgNP/vdi

Hinh 3 biéu dién su rira tréi AgNP tir
AgNP/vii bang cach giat. Két qua thu
dugc cho thiy rang ndng do chitosan
thich hop dé AgNP bam dinh trén vai t6t
nhit 13 0,5 - 1,0 %. Ham luong Ag bj rira
tr6i khoang 30% sau 20 lan gidt ddi véi
mau co né)ng dd chitosan 0,5% va 1,0 %

300

s0 vOi cac mau vai co ndng do chitosan
2,0 % thi ham luong Ag bi rua troi
khoang 44%. Nguyén nhan c6 thé 1a
nong do chat két dinh ting, ham lugng
chitosan thtra khéng lam cho AgNP bam
dinh trén vai tot hon, vi trong qua trinh

git, phan chitosan thira s& d& dang bi rira
troi, cudn theo AgNP.
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Ham lwong Ag, mg/kg vai

50

€ 2 mM AgNPs/0.5% CTS
2mM AgNPs/1.0% CTS
L. A 2mM AgNPs/2.0%CTS

A A L

0 L

3.3. Khdo sdt hoat tinh khing khudn
ctia AQNP trén bé mdt vii

Hoat tinh khang khuan cua
AgNP/vii d6i v6i khuan S.aureus duoc
trinh bay trong bang 1 va hinh 4. C6 thé

10 15

S8 lan giat, [an

Hinh 3: Ham lwong AgNP trong AgNP/vai sau khi giat

nhan thiy rang tit ca cac loai vai duoc
phil cdc AgNP, ti1¢: 124 — 245 mg/kg déu
cho hiéu qua khang khuén cao (> 98% so
v6i vai chua qua xr i).

Bang 1: Ham lwong Ag va kha ning khang khudn S.aureus ciia AgNP/vdi

Miu vai Ham luong Ag  Té bao song Hiéu suat
(mg/kg vai) (CFU/mI) (m, %)

I(I;hua Xu O(*) 1’13 X 107 _

1 245 2,70 x 10° 99,98

2 204 1,25 x 10* 99,89

3 177 1,35 x 10° 98,81

4 124 2,21 x 10° 98,04

Khi ham lugng bac AgNP/vai tang
1én, hiéu qua khang khuan ting dan tir
98,04% I&n 99,98%. Két qua chi ra rang
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sau 20 lan giat, AgNP/vai van duy tri
hoat tinh khang khuén cao.
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Hinh 4: Nhoém khudn S.aureus diroc cdy trén dia agar (a) mau trang; cac dia
agar (b), (c), (d) and (e) la AgNP/vdi vai ti I¢é khoi lurong giza AgNP va vdi
twong ung la 245, 204, 177 va 124 mg/kg

Van dé lién quan dén tac dong moi
truong: trong nudc thai, AgNP gan nhu
chuyén hoa hoan toan thanh AgzS c6 do
hoa tan cuc thép va c6 doc tinh thép hon
nhiéu so vé6i cac dang khac ciia Ag theo
cong bd cua Kaegi va cong sy [9]. Do
do, AgNP bi rua troi tir AgNP/vai, di vao
nude thai khi giat s& chuyén hoa thanh
AQ2S duogc coi 1a khong co tac dong dang
ké dén moi truong. AgNP/vai c6 hoat
tinh khang khuin cao, c6 thé dugc st
dung hiéu qua lam khan trai givong hoac
d(‘Sng phuc bénh nhan trong bénh vién,
ddc biét 1a cho bénh nhén mic bénh
truyén nhiém, v.v...

4. Két luin

Dung dich AgNP c6 duong kinh 7 —
9 nm duoc téng hop bang phuwong phap
chiéu xa y Co-60 sir dung chitosan 0,5%
- 2,0% lam chat 6n dinh. AgNP dugc 6n
dinh boi chitosan 0,5% va 1,0% co6 kha
ning bam dinh trén vai t6t hon so véi
ndng do chitosan 2%. Ché tao AgNP/vai
c6 hoat tinh khéng khuén cao, ham luong
Ag it bi rira tr6i khi giat va an toan cho
ngudi sir dung nén c6 thé duoc st dung
1am man trai givdng hoic d6 dong phuc
cua bénh nhan trong bénh vién.
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ABSTRACT

Silver nanoparticles (AgNP) with concentration of 2 mM/L and particle size from
7-9 nm were synthesized by y-irradiating Ag* in aqueous solution in the presence of
chitosan as stabilising agent, with different chitosan concentration of 0.5 %, 1.0 % and
2.0 %. Incorporation of AgNP/chitosan onto cotton fabric was carried out by padding
method. The content of AQNP on cotton fabric released from cotton fabric after washing
was determined by inductively couple plasma-atomic emission spectroscopy (ICP-
AES). The results showed that cotton/AgNP fabric with 0.5 % - 1.0 % chitosan was the
best one of AgNP adhesion ability on cotton fabric. Antibacterial activity against
Saureus indicated that cotton/AgNP fabric with AgNP content more than 100 mg/kg
exhibited highly antibacterial activity (n > 98%). Thus, the resultant cotton/AgNPs
fabric with highly antibacterial activity can be potentially used as bed drapes and/or
patient uniforms in hospitals, etc.
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