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SUMMARY

Gold nanoparticles were prepared by yirradiation of HAuCIl, aqueous solution using
chitosan as stabilizer. The particles have a Plasmon absorption band with maximum wavelength
in the range of 520 - 534 nm. The average size of gold ranoparticles observed by transmission
electron microscope (TEM) was of 25.3; 234 and 16.4 nm for 0.5; 1.0 and 2.0% chitosan
respectively. The effect of Aw’*concentration on the particle size and the stability of gold colloidal

nanoparticles with storage time were also studied.

- MG PAU

Trong céc céng trinh trudc day ching toi di
nghién ciru ch€ tao bac nano bing phuong phép
chi€e xa gamma Co-60 sir dung cic chat én
dinh khic nhau (PVA, PVP, chitosan) va khio
sat dnh hudng cla néng do Ag*, chat én dinh
dén kich thuéc va phian b6 kich thuéc hat bac
nano [1 - 4]. Phuong phép chiu xa, ngoai mot
s6 thudn lgi va wu di€m nhu qud trinh phan ving
ti€n hanh & nhiét d6 thudmg, sin phdm c6 do
tinh khiét cao,.. [2] con c6 mot wu diém dic thi
dé la kha nang ché tao hat kim loai nano c¢6 kich
thuée nhé hon so véi phuong phép khir héa hoc.
Vi du & cling néng do Au™ 1a 1 mM, kich thudc
hat Au nano nhan dugc 1a 1043 nm vi 35+7 nm
tuong 1ing d6i voi phwong phdp chiéu xa gamma
Co-60 va khir héa hoc ding citrat [5]. Vé co ché
tao hat kim loai nano di trinh bay trong céc
cong trinh truée day 1a do san phdm phan ly bic
xa nudce chu yéu la electron solvat (e.) khir ion
kim loai [4 - 6]. D6i voi Au™, co ché qud trinh
khir bing phuong phdp chiéu xa chua duoc
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nghién citu nhiéu nhung theo dé xuit cla cic tic
gia [6, 7] ¢6 céc giai doan trung gian nhir sau:

e, + Au” > Au* (1)
2Au™ > Au™ + Au't 2)
e, +Au" - Au° 3)

nAu’ — Au, 4

Au'* tich tu & dang AuCl, s& khong bi khir
cho dén khi Au™ hoin toan bj khit hét.

Vang nano duoc ing dung trong nhiéu linh
virc nhur xiic tic hiéu nang cao oxihda khi CO &
nhiét d¢ thép va oxi héa chon loc hydrocacbon
(8], chdn dodn va diéu tri ung thu [9 - 11], x4c
dinh phédp y ddu van tay [12], cam bién xic dinh
ham lugng glucose [13], khi CO [14], kim loai
nang [15], ch€ tao m§ phdm va vi mach trong
cdc thiét bi dién tir,.. .

Vang nano dugc ché tao bang phuong phép
khit héa hoc diing natri citrat d3 duoc Turkevich
xdy dung thanh qui trinh chudn (standard
protocol), con goi la phuong phip Turkevich



}

(16,17]. Miic di vay nhiéu chat khir khic ciing
dugc nghién ciu dé ché tao vang nano nhw
dimethylformamit [18], polyacrylat [19],

chitosan [20], glucose [21],. . Phuong phip

chi€u xa ché tao vang nano ciing di dugc nghién
ciru [5 - 7], tuy nhién viéc chon chét 6n dinh, tic
nhan bét géc tu do, ndng do cla Au™,.. dé dat
yéu cdu vé kich thudc, do phan bé va do én dinh
cia hé keo vang nano van can phai dugc tiép tuc
khao sit.

Trong cong trinh nay ching toi trinh bay két
qué nghién ciru vé anh huéng clia ndng do chat
én dinh chitosan va néng do Au* dén kich
thuéc va phan bo kich thude hat vang nano ché
tao biang phuong phdp chiéu xa gamma Co-60.

Il - THUC NGHIEM

1. Nguyén liéu, héa chat

HAuCl, va nudc 13 san phdm tinh khiét cla
Merck, Ditc. NaOH, axit lactic loai tinh Khiét
clia Trung Qudc. Chitosan do dé axetyl ~70%,
Mw = 130.000 la2 san phim Trung tam
VINAGAMMA, Tp. HCM.

2, Phuong phap
a) Chudn bi mdu va chiéu xa

Hoa tan chitosan vao axit lactic 2%, trung
hoa bing dung dich NaOH 2 M cho dén pH =
5,0 - 5,5. Hda mot lugng thich hop HAuCl, vao
dung dich da chudn bi & trén. Dua dung dich
Auv** vao lo thily tinh cé nit vin kin va suc khi
Nito khoang 15 phiit. Chiéu xa duoc tién hanh
trén nguén gamma SVST/Co-60/B tai Trung tim
VINAGAMMA véi liéu xa 8 kGy.

b} Do phé UV-Vis

MAu sau khi chiéu xa dé 6n dinh qua dém.
Pha loing dung dich keo vang nano bing nudc
dén néng do 0,1 mM (tinh theo ndng do Au™
ban diu). Po phd UV-Vis wén miy UV-
2401PC, Shimadzu, Nhat Ban, ding cuvet thach
anh lem. Theo ddi d6 6n dinh (phé UV-Vis)
cha dung dich keo Au nano theo thdi gian luu
gii tai nhiét d6 phong.
¢) Chup dnh TEM

Chup anh TEM céc miu vang nano duoc
thuc hién trén mdy JEM 1010, JEOL, Nhat Ban.

Kich thuéc va phan b kich thude hat duge xic
dinh bing phuong phdp dém hat tir anh TEM véi
téng s6 ~ 500 hat/mau.

I - KET QUA VA THAO LUAN

Cic loai polyme nhu polyvinyl pyrolidon,
polyvinyl ancol, poly natri acrylat, chitosan,..
duoc st dung kha phd bi€n 1am chét 6n dinh ché
tao hat kim loai nano do kha nang lién két phdi
tri vi ion kim loai va giit d6 én dinh hé keo
(colloidal nanoparticles) sau khi ion kim loai bi
khir thanh nguyén tir va k& tu thanh hat kich
thudc cd nanomet (10° m). Tuy thudc vao loai
polyme va kh6i lugng phan tr ma ndng dé phai
duogc lua chon sao cho phil hop déi véi mot néng
do ion kim loai dé dat dugc kich thudc hat nano
theo yéu cdu. P&i véi mot noéng do clia ion kim
loai thi khi tang néng do chit én dinh kich
thuéce hat kim loai nano giam va s€ dat gia tri toi
han ma tai néng do dé kich thudc hdu nhu
khong thay déi hay gidm khong déng ké khi tiép
tuc tang néng do6 chét 6n dinh, vi du 20mM
Ag'2% PVA [2]. V& anh hudng clia néng do6
ion kim loai, xu huéng chung la khi tang néng
do kich thude hat s€ tang ién [2 - 5].

Hiéu sudt tao thanh tic nhan khir trong dung
dich nudc d6i véi biic xa gamma 13 6/100 eV (6
reducing spieces/100 eV) tuong duong ~0,6
uM/J [22]. Trén co s& d6, liéu xa 1y thuyét dé
khir | mM Ag" 1a 2 kGy va 1| mM Au™ 1a 6
kGy. Liéu xa sir dung 8 kGy la dam bao khir
hoin toan 0,5 — 1,0 mM Au’ thianh vang kim
loai. Két qua kiém tra bing phd UV-Vis khong
c6 sir khidc biet vé gid tri mat do quang trong
khodng liéu xa tir 8 - 16 kGy ching 6 ion vang
da dugc khit hét.

Két quéa bang 1 cho thdy, khi ting nong d¢
chitosan thi A,,,, kich thuéc hat ving nano d
(nm) giam va ngugc lai mat do quang c6 xu
huéng ting lén. Két qua vé A, nhin dugc phi
hop v6i cic cong trinh trude diy 1a 522 - 546
nm tuong (g véi kich thude hat 10 — 50 nm, sit
dung PVP 1am chdt 6n dinh [S] va 522 nm véi
kich thudc hat 1a 10 - 16 nm, sir dung chitosan
vira 1a chat khir vira 14 chat én dinh [20]. Tir két
qua nhin dugc (bang 1) cho thdy dé ché tao
vang nano kich thuéc hat nho hon 16 nm thi
phai giam néng d6 ion vang xudng nho hon 0,5
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mM va/hoac 1a phai tang néng do6 chitosan 16n

hon 2%.

Bdng I: Pic trung tinh chét cha vang nano theo néng dé chitosan (0,5 mM Au*)

Chitosan, % Aaeo NN Mat do quang D, nm
0,5 534,0 0,376 25,3+1,2
1,0 527.5 0,433 23,4409
2,0 520,5 0,469 16,4+0,8

1.0
3 - Au nano/2,0%CTS
| - Au nano/1,0%CTS
- Au nano/0,5%CTS
ﬂ - Au*/1,0%CTS
2 05 [
<
0.0 1
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Hinh {: Phé UV-Vis clia méu vang nano/chitosan (0,5; 1,0 va 2,0%)

Mat d¢ quang ctoa dung dich keo vang
nano/chitosan hiu nhu khong thay déi sau 6
- thdng bdo quan & nhiét do phong, chitng td hé
keo vang ché tao duge ¢6 46 6n dinh rat t6t. Mat
khic khi pha lodng bing nuéc dén néng do 0,1
mM sau thdi gian 2 thing hé keo vin én dinh
t6t, mdt do quang khong thay ddi.Két qua bang
2 cho thdy khi tang ndng do Au™ tir 0,5 mM lén
1 mM kich thu6c trung binh hat vang nano thay
déi khong ding ké nhung phan b6 kich thudc

hat thay déi rd rét.

Hinh 3 cho thdy kich thuéc hat phan bd
thanh hai viing va khong theo kiéu hinh chuong
(Gausian distribution). Anh TEM miu vang
nano 1 mM/1%chitosan (hinh 3) con cho thdy
ngoai hat hinh cdu con xudt hién hat dang hinh
da gidc. Nhu vy d6i v6i phuong phdp chi€u xa,
dé dat dugc hat ving nano dang hinh cdn va
phan bd dong nh4t thi viec lya chon néng do
Au* va néng do chat én dinh 12 rit quan trong.

Bdng 2: Dic trung tinh chét clia ving nano theo néng d6 Au® (1% chitosan)

Au*, mM Aepaxs ML Mat d¢ quang D, nm
0,5 327,5 0,433 23,440,9
1,0 535,0 0,400 24,1+3,7
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Hinh 2: Anh TEM va phan b6 kich thuéc hat vang nano/chitosan

IV - KET LUAN

Pi nghién ctru ché tao vang nano kich thuéc hat trong khoang 16 - 25 nm bing phuong phép
i€l xa gamma Co-60 sit dung chitosan 1am chat én dinh. D6i v6i 0,5 mM Au’*, néng do chitosan
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cén phai I6n hon 1%
keo vang nano/chitos
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thi hat ving nano thu dugc dang hinh cdu va c6 do dé{lg nhat cao. Dung dic
an c6 do én dinh t6t sau 6 thdng bio quan & nhiét do phong.
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Hinh 3: Anh TEM va phan b6 kich thudc hat Au nano 1mM/1% chitosan
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