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ABSTRACT

Silver nanoparticles have been widely applied in many fields. In this study, silver
nanoparticles were prepared by gamma Co-60 irradiation using alginate as stabilizer. The
conversion dose (Ag*— Ag’) was determined by UV-vis spectroscopy and the average size of
silver nanoparticles was characterized by transmission electron microscopy (TEM). As a result,
the particle sizes were in the range of 6 - 12 nm for Ag* concentration from 1 to 5 mM. The effect
of alginate concentration and the stability of colloidal silver nanoparicles solution were also

investigated.

- MO PAU

Vat liéu kich thuéc nano da dugc nghién
ctu, tng dung rong rai trong nhiéu linh vuc nhu
cam bién sinh hoc (biosensors), quang Xxuc
tac,... [1, 2]. Bac nano dugc chd y nhiéu do ¢6
hoat tinh khang khudn [3]. Kich thu6c hat bac
nano cang nho hoat tinh khang khuin cang cao
[4]. Vi vay, phuong phap ché tao c6 vai tro quan
trong dé kiém sodt kich thuéc hat va phuo'ng
phdp bic xa gamma dugc danh gid 1a hiéu qua
bao gém ca diéu chinh kich thuéc hat [5]. Trong
nhitng nim gin day, nghién ciu ché tao Ag
nano hudng dén st dung cdc polyme sinh hoc
lam chat 6n dinh dé ché tao vat liéu nano tuong
hop sinh hoc ting dung trong linh vuc sinh y hoc
va dugc phdm [4, 6]. Polysacarit tu nhién nhu
tinh bot [7], chitosan [2, 8] da dugc st dung lam
chat 6n dinh dé ché tao bac nano. Trong bai bdo
nay trinh bay két qua nghién citu ché tao bac
nano bang phuong phip chi€u xa st dung
alginat 1am chat on dinh va khdo sét cdc thong
s0 anh hudng dén qua trinh nhu néng d¢ bac ion
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va alginat. Do 6n dinh cua dung dich keo bac
nano theo thdi gian luu giit cling dugc khao sat.

Il - THUC NGHIEM

1. Nguyén liéu va héa chat

Alginat dang bot cua hang Hayashi Pure
Chemical Inductries Ltd., Nhat Ban c6 khdi
lugng phan tr Mn = 4,35x10°g/mol. Bac nitrat
(AgNO;) tinh khiét la san phim cta hang
Shanghai Chemical Co., Trung Qudc, nudc khir
ion dugc sir dung dé pha dung dich thi nghiém.

2. Phuong phap

Hoa tan alginat vao nudc (nhiét do ~50°C),
nong do alginat 12 0,25; 0,5; 1,0 va 2%. Can mot
lugng AgNO, cin thiét pha vao dung dich
alginat v6i nong do Ag* 1a 1; 2,5 va 5 mM. Dua
dung dich ion bac vao 6ng nghiém cé nit van
kin khi, suc khi nito va chiéu xa trén nguodn
gamma Co-60 (SVST Co-60), suét liéu 1,3
kGy/h tai Trung tam Nghién citu va Trién khai



Cong nghé Biic xa, Thanh phd H6 Chi Minh.

Do phé UV-Vis: mau dung dich Ag*/alginat
sau mdi liéu chiéu xa dé 6n dinh trong 24gio,
pha lodng bang nuéc dén nong do 0,1 mM tinh
theo nong do Ag* va do phd trong dai budc séng
tt 200 - 800 nm trén may UV-2401PC,
Shimadzu (Nhat Ban), dung cuvet thach anh c6
do day lcm. Tir phé Uv-vis, xdc dinh bu6c séng
hép thu cuc dai (A,,), mat do quang (OD) va
liéu xa chuyén héa bao hoa (Dy,) Ag" thanh Ag’.

Chup anh TEM: Chup anh TEM cédc mau
dung dich keo bac nano ché tao dugc trén kinh
hién vi dién t truyén qua TEM-2010 JEOL,
Tokyo, Nhat Ban. Kich thuéc hat trung binh
(dy) va phan bo kich thude hat duge xac dinh tir
anh TEM véi s6 hat tir 500-1000 hat st dung
phan mém photoshop.

Do 6n dinh dung dich keo bac nano theo
thoi gian dugc khdo sit thong qua su thay doi
mat do quang, budc séng hap thu cuc dai 6 dang
khong pha lodng va pha lodng biang nudc dén
nong do bac nano 12 0,1 mM.

III - KET QUA VA THAO LUAN

Hinh 1 cho thay su bién déi mat do quang
mau Ag" 2,5 mM/alginat 0,5% duoc chiéu xa véi
liéu tir 0 dén 24 kGy. Sau khi chiéu xa dung dich
phin Gng chuyén tir mau vang sdng sang maiu
vang nau. Mau dung dich Ag*/alginat truGc chiéu
xa (OK) khong c6 pic dac trung cta bac nano.
Sau khi chiéu xa 4 kGy (4 K) xudt hién pic hap
thu cuc dai (A,,,) 0 410,5 nm, nhu vay bac nano
duge tao thanh. Tiép tuc chi€u xa dén 24 kGy,
mat do quang tang tir 0,6796 dén 1,3230 va A,
giam tir 408 nm dén 404,5 nm. Liéu xa 16 kGy la
liéu xa dat chuyén héa bio hoa Ag" — Ag’ va
Ay tai liéu xa nay 12 402,5 nm.

Két qua trén hinh 2 cho thdy liéu xa chuyén
héa bdo hoa d6i v6i nong do bac 1; 2,5 va 5 mM
tuong ung 1a 8, 16 va 28 kGy; A, tuong ting 1a
402,5; 404 va 407 nm.

Tir két qua (hinh 2) nhan thdy khi néng do
ion bac ban dau cang nho mat do quang cua
mau bac nano cang 16n.
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Hinh I: Ph6é UV-Vis clia miu Ag* 2,5 mM/alginat 0,5% theo liéu xa

Kich thudc hat bac nano xac dinh dugc la
6,4+0,5; 8,510,5 va 11,7+£0,6 nm tuong ting véi
nong do bac 1a 1; 2,5 va 5 mM. Liu et al. ciing
nghién ctu ché€ tao bac nano st dung alginat
lam chat én dinh bing phuong phdp chiéu xa tia
gamma va Ag nano nhan dugc cé kich thuéc hat

trong khoang 5-30nm d6i v6i ndng do Ag* ban
dau 10mM va ham lugng alginat 12 0,3% [4].

Vé co ché qué trinh khir Ag* thanh Ag” bing
phuong phéap chiéu xa da dugc trinh bay trong
cong trinh truée day [8]. San phdm phan ly bic
xa nudc e, va ‘H 1a tic nhan khir véi
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E°(H,0/e,) = -2,87 V, EXH/'H) = -23 V, Alginat déng vai trd vira 1a chat 6n dinh vira la
trong khi d6 E°(Ag'/Ag°) = -1,8 V [9, 10]. chat bat goc tu do “OH.

200

| | 1 |
2 r ¢ SmM
: P At = 2,5mM
M 15 |
r A ImM
L r " ..
= B o * o
qung. 1000 o | x = .
[ L] . ¢
05 m o ¢
. 4
o
fii 0 10 200 30 40

3000 450.0 G000
Budc song (um)

Liéu xa, kGy

Hinh 2: Phé UV-Vis va mat do quang ctia mau Ag*/alginat 0,5% theo liéu xa
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Hinh 3: Anh TEM va phan b6 kich thudc hat ctia miu Ag nano 5 mM/alginat 0,5%

*OH + RC,H,0(OH),(CO0") — R*CsH,0(0H),(CO0") + H,0 (1)
Ag", + R*C;H,0(0H),(C00) ™2 Ag RC,H,0(OH),(COO) )

R(alginat) = [CsH,;0(0H),(COO)],.

CAu triic cha alginat bao gébm 3 loai khéi nhién trong chudi mach [11]. Alginat c6 céc
trong mach polyme cu thé 1a polyguluronat nhém chitic —OH vi —COO ¢6 thé két hgp v6i
(poly-G),  polymannuronat  (poly-M)  va  bac ion tao thanh céc phan tt nén Ag*R. Trong
copolyme cuia poly-G va poly-M lién két ngdu  qu4 trinh chiéu xa, Ag'R bi khit boi €,y tao
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thanh Ag°’R. Nguyén tir Ag°® két hop v6i Ag* gan
n6 tao thanh dime (Ag*,R), trime Ag*;R,.. va tao
Ag" R cluster. Giai doan cu6i cling e,, va goc
[R*C;H,O(OH),(COO)] s& khit Ag*.R cluster

tao thanh Ag nano (Ag,R ). Nhu vay alginat bao
vé Ag nano tao thanh cling nhu ngan can su két
tu ctia ching thong qua lién két phdi hgp va hiéu
ung khong gian.

Bdng 1: Anh hudng ctia néng do alginat dén dic trung cia keo bac nano

Alginat, % Ag", mM OD Aga,NIM d, nm
0,25% 2,5 0,9705 405,0 9,4+0,7
0,5% 2,5 1,2965 402,0 8,5+0,5
1% 2,5 1,3223 404,0 8,9+0,6
2% 2,5 1,1703 409,5 9,1£0,4

Cic mau Ag nano/alginat v6i néng do
alginat tir 0,5 dén 2% c6 OD 16n hon miu Ag
nanoj/alginat 0,25%. Tir két qua nhan thay ring
nong do alginat 0,5% 1a nong do t6i uu (tGi han)
dé ché tao bac nano dat kich thuéc nhod nhat (~9
nm) d6i véi nong do Ag* 12 2,5 mM. Du va cong

su da nghién cttu ch€ tao bac nano bang phuong
phdp chiéu xa gamma st dung polyvinyl ancol
(PVA) l1am chét 6n dinh. Két qua cho thdy nong
do PVA t6i han khoang 2 - 3% d6i v6i Ag*
20mM, kich thuéc hat bac nano nhan dugc la
nho nhat (~10 nm) [12].

Bdng 2: Mat do quang cua dung dich keo bac nano theo thoi gian luu gitt

Thoi gian luu gilt, ngay Mat do quang (OD)
1 30 60 90
Ag nano 0,1 mMy/alginat 0,05% 1,76 1,40 1,38 1,40
Ag nano 1,0 mMy/alginat 0,5% 1,77 1,60 1,49 1,47
Ag nano 0,1 mMy/alginat 0,02% 1,27 0,99 0,97 0,99
Ag nano 2,5 mMy/alginat 0,5% 1,32 1,24 1,16 1,11
Ag nano 0,1 mMy/alginat 0,01% 1,02 0,73 0,67 0,67
Ag nano 5,0 mM/alginat 0,5% 1,09 1,14 1,00 1,00

Do 6n dinh mat do quang ctia dung dich keo
Ag nano/alginat theo thdi gian luu gitt & nhiét
do thudng dugc trinh bay trong bang 2. Két qua
cho thay, cdc mau Ag nano/alginat khong pha
lodng c¢6 do 6n dinh t6t. Cdc miu pha loang Ag
nano 0,1 mM va ndng do alginat tir 0,05% dén
0,01% c6 mat do quang thay ddi giam tir 20 dén
40% sau khoang 3 thang.

IV - KET LUAN

Da nghién ctu ché tao dung dich keo bac
nano c6 nong do trong khoang 1-5mM biéng
phuong phdp chiéu xa gamma Co-60 st dung
alginat 1am chat 6n dinh. Kich thuéc hat bac

nano ché€ tao dugc trong khoang 6 - 12 nm.
Néng do alginat t6i uu d6i véi 2,5 mM bac ion
ban dau 1a 0,5%. Cac mau dung dich keo Ag-
nano/alginat ché tao dugc c6 do 6n dinh tot.
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