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TOM TAT

Dung dch keo Au nano kich tibc hat trong khang 10 - 53 nmduoc ché tao king
pheong phap chiu xa yCo-60 s dung chitosan tan trongugc (CTTN) lam cldt 6n dinh va &
dung hat mim Au nano Bng do 1 mM. Budc séng Bp thu cuc dai (Anay) do bing pkd UV-Vis
va kich thréc hat xacdinh tr anh TEM. Két qua cho thiy Ayay ting tir 523 nm (lat mam) Ién
525; 537 va 549 nm va kichufic hat Au nano ing tr 10 nm (lat mam) lén 20; 38 va 53 nm
trong tng ddi véi ti 16 ndbng do Au*/Au® (hat mam) tir 2,5; 5 va 10. Hiu tng cldng oxi héa aa
Au nano kich théc 10; 20; 38 va 53 nrdugc khio sat & dung ngc ty do 2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulphonic acid) (ABTISKét qua cho thiy hat Au nano ~10 nm c6 &
rng ckbng oxi hoéa ét hon déi voi hat cé kich thrée Ion hon. Au nano/CTTN cé tao bing
phuong phap chiu xa yCo-60 At co trién vong tng ding lam clat ching oxi héa trong m
phim va cacinh wic khac.

Tir khéa:Au nano, chitosar,Co-60, cléng oxi héa.

1. MO PAU

Trong $ cac keo kim lai nhue keo Au, Ag, Pt, Cu,.. keo vang nadwoc quan tdm nghién
ctru nhidu boi nhitng tinh clit dic biét nhur tinh xtc tac [1], tinh quang réni[2], tinh trong thich
sinh hyc [3],.. . Nhéu phrong phéap khac nhadiroc nghién éu dé ché tao keo vang nano nh
chia nk vang kidi thanh vang nano (top-downpibs bao mon bng tia laser [4], fn tia lra
dién [5], khir dung dch vang ion (Ad") thanh Au nano (bottom-up)ibg cHit khir héa hc [6],
bang hic xa tia UV [7], tia X [8], tiayCo-60 [9],.. . So &i cac phrong phap ch tao keo vang
nano fr dung dch AU’ thi phrong phéap kir bing hic xa yCo-60 c6 nhiu thuiin loi do phin
rng thrc hién trongdiéu kién thuong, hiu suit khir cao, khéng® dung chit khir hoa ke va &
dang kém soét kich thoc hat vang théng qudiéu chinh st liéu va rong do cac clat phan tng,
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c6 kha ning 4p @ng sin xuit I16n vadap ang dugc yéu éu sin xuat sach [9 - 12]. Hbn nia,
phueong phap kit bing hic xa gamma Co-60 c6 étao duoc dung dch keo vang cé kich tidc
hat (~2 nm) nlé hon so \6i ding tia UV (~6 nm) va ¢l khir héa loc (~10 nm) & dung dch
clng rong d6 Au®* [10]. Pic trung tinh clat va cacang ding aia Au nano ph thuc chi yéu
vao kich thréc hat. Vang nano c6 kich tiic nhd hon 5 nmduoc dingdé ché tao vat liéu xuc
tac héu ning cao [1]. Tuy nhién, kich tiéc hat vang nano nku khi yéu &u I6n hon dé tng
dung trong tnh wrc sinh y e va cacinh wic khac. Nghiénteu cia Chithrani et al. cho iy
kich thréc ti uu dé hat vang nano #p thy vao € bao 1a 50 nm [13]. Bhumkar et df sr dung
hat vang nano & kich thrgc 10 - 50 nmié van chuyén insulin [14]. Elsayed et alirsdung hat
vang nano kich thoc 30 - 40 nmié chuin doan vadiéu tri bénh ung thr [15]. Do \ay, cté tao
vang nanatiéu chinh kich throc hat dangdugc quan tdm nghiénia. Trong bai bao nay ching
t6i trinh bay Kt qua nghién &u cké tao vang nano & chit on dinh 1a chitosan tan trongric va
diéu chinh gia ting kich thréc hat s dung hat mim bing phrong phéap chiu xa yCo-60 va ko
séat heu ang chong oxi hoa @a vang nané cac kich tivéc hat khac nhau.

2. VAT LI EU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén lgu, hoa chit

HAUCI,.3H,0 va nréc la sin phim tinh khiét cia Merck,Buc. Chitosan tan trongusc co
do deacetyl ~50 % va ki lugng phan® Mw ~110.000 Da la@ phaim cia Trung tdm Nghién
ctu va Trén khai Cong ng Buc xa.

2.2 Phrong phép nghién @&u

2.2.1)CHé tgo dung dch Au nano it mam

Hoa tan CTTN vao wyc tao dung dch CTTN 2 % (2 g/100 ml). Hoa tan HAuCGH,O
vao nrdc tao dung dch Av** 10 mM. Tir dung dch CTTN 2 % va At 10 mM o dung dch
nong do Au®* 1 mM/CTTN 1 % vatua vao b thay tinh ¢6 nit vn kin. Mau Au** 1 mM/CTTN
1 % dugc chiéu xa trén ngén gamma SVST/Co-60/Rit Trung tdm Nghién@u va Trén khai
Co6ng nglé Buc xa vai liéu xa 8 kGydé ché tao dung dch mdim Au nano.

2.2.2.Piéu chinh gia ting kich theéc hgt Au nano

Dung dch keo Au nano ¢htao & trénduoc ar dung l1am ht mam dé didu chinh ting kich
thudc hat. Thanh phAn dung dch dugc chuin bi nhe sau: iy mot phén thé tich dung éth Au
nano (Ad) 1 mM pha tdn voi 2,5; 5,0; 10,0; 20,0 va 40,0 fhthe tich dung éch Al™ 1 mM.
Téng mng do vang (JAU]+[Au 0]) trong dung ith 1a 1 mM vaitlé nébng do Au3*]/[Au°] la 2,5;
5,0; 10,0; 20,0 va 40,0. Cacm[Au>")/[Au’] véi cac 1 I¢ khac nhautugc chiéu xa ¢ liéu xa 8
kGy dé tao hat Au nano co kich tinsc gia ting.

2.2.3.Khao sat hiu izng ching oxi hda ga Au nano
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bé danh gia hdu tng crbng oxi héa éa Au nano/CTTN, mdi 2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulphonic acid) (ABTS) 7,Mnduoc phin ung Wi K,S,05 2,6 mMdé
tao goc tr do cation ABTS va duoc giit trong béng i 16 h ¢ 23°C. Dung dch ABTS va
ABTS™ duoc pha lodng &i nudc theo t 18 1 : 18 (v/v)dé dat duoc mat d6 quang 1a 1 + 0,
budc séng 734 nm. dy 0,6 ml Au nano c6 kich tiéc hat 1a 10; 20; 38 va 53 nm cho vao cac
cuvet chira 1ml dung éth da pha lodng ABTS (Au dbi chung) va ABTS'. Mat d6 quang @a
cac miu duogc do theo thi gian trén may UV-isy budc song 734 nm. Wi st bat goc ty do
duoc tinh theo cong tit: Hiéu suit, % = (AC — AS)x100/AC, trond6 AC |a mit d6 quang aa
dung dch ABTSddi ching va AS |a rit d6 quang éa dung dch gbc tr do ABTS'cé chra Au
nano i cac kich tlréc khac nhau [16].

2.2.4Po phy Uv-Vis aia cac dung ith keo Au nano

Pha lodng dungidh keo Au nano dng nréc dén nong dé 0,1 mM. Do phd UV-vis trén
may UV-2401PC, Shimadzu, BihBan, dung cuvet tich anh 1 cm.

2.2.5 Clpanh TEM

Anh TEM céc riu Au nanodugc thuec hién trén may JEM 1010, JEOL, BihBan. Kich
thuéc hat trung binh va phandokich thréc hat duoc xacdinh tr anh TEM (~500 at/mau) véi
s hé trg caa phin mém photoshop CS3 va thiutoan xr ly thong ké.

3. KET QUA VA THAO LUAN

3.1.Anh hwéng aia ti 1& ndng dé [Au**)/[Au®] dén kich thwéc hat Au nano

Dung dch Au nano cé kich thbc 10 nm (hinh 1A, & ché tao tr dung dch AU
1 mM/CTTN 1 %duoc Sr dung lam it mam dé didu chinh &ing kich thrgc hat. Trong phrong
phap nay cacat mam dong vai trd 14 tam phét ém kich thrgc hat va kich thrdc s tang din do
su khir cac ion A" hip phy 18n B mat hat mam. Két qua anh TEM va phan & kich thréc hat
(hinh 1) cho thy khi ti 16 [Au®]/[Au?] tang lén 2,5; 5 va 1Gih thi kich throc cia hat Au nano
tang tr 10 nm (lat mam) dén 20; 38 va 53 nm. Tuy nhién, kiang t 1& [Au®*]/[Au’lén 20 va 40
thi kich thréc hat khong tép tuc ting ma con xéit hién thém niing hat méi véi duong kinh <10
nm. Nguyén nhan |a do khi éhi xa dung dch AU, €, qVva'H sinh ra do qua trlnhaxly nudc
d& dang kfir Au®* thanh vang nguyérir(Au®) [5, 9] do it oxinda-kh (Eo) cia Av*/AU%, ~ 1,5
V [17] cao fon Ey(H:0/e5g) = -2,8 V va B(H T H) = —2,3 V. Khi trong dungidh ion AU c6
chira cac ht mam cac ion AG* s3 hap phy 1én & mat hat mam va qua trinh kinion AU** trén
bé mat hat mam dé tang kich thrgc hat wu tién bon qua trinh ki ion Au** trong dung ith dé
tao ra hat moi vi thé oxi hoa kfir E’(Au®/Au°) = -1,5 V [18]. Nguyén nhan ra hai ving kich
thuéc hat Au nano khi t 1¢ [Au**J/[Au] cao la do cac#t mam Au nanoda hip phi bo hoa
AU** nén pln Au®* con dr trong dung éth s tao cac lat Au nano ngi c6 kich thrdc nhd hon.
Két qua nay kha phu &p voi két qua trong cong trinh troc day aia chdng téi & ché tao Au
nano king hic xa s dung alginat lam ct 6n dinh [11]. Kich thréc hat Au nano éng cH tang
tir 20 nm (lat mam) dén 40 nmddi vai [Au®*/[Au® = 6 va khi [AU*/[Au®] = 8 thi kich thrgc
hat khéng ing niradong thyi xuat hién hai ving kich thoc hat.
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Hinh 2.Anh TEM va phan bkich thréc hat vang nano theo theolg nong do [Au®J/[Au’] Ian luot Ia
hat mam (A, a); 2,5 (B, b); 5 (C, c); 10 (D.d): 20 (E.\&) 40 (F, f).

Két qua vé mdi trong quan dia kich thréc hat, Amax va ptd UV-vis cia mhu Au nano theo
ti 16 ndng do [Au®*T/[Au] (hinh 2) cho thy Amax cia dung dch Au nano ith chuygn vé phia cé
buéc séng én hon, ap thé 1A tir 523 nm (lat mam) dén 525, 537 va 549 nmedng Gtng Wi Sy
tang kich thréc hat tir 10 nm (lat mam) 1én 20, 38 va 53 nm. Maui@ dung dch Au nano
chuyén tir maudoé (hat mam) sang mau tim khi té [Au®]/[Au®] = 10 (hinh 3). Tuy nhién, khi t
& [Au*>"]/[Au’] tang I&n 20 va 40 tHin., ciia dung dch vang nanoidh chuygn vé phia c6 kée
séng ngn hon ap thé 1a bugc séng gim tr 549 nm ([Ali*]/[Auo] 10) xwng 531 nm

([Au**J/[Au®] = 40) (hinh 2) va mausa dung dch chugn tré vé maudo biéu hién ar giam kich

thuéc cia hat Au nano (hinh 3).
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Hinh 2.Twong quan dia kich thréc hat, Amax (@) va plé UV-vis (b) aia miu Au nano theoité ndbng do
[Au®*7/[Au"].
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Hinh 3.Mau aia dung dch Au nano sau khi cii xa & cac t 16 [Au®*]/[Au®] = 0 (hat mam) (A);
2.5 (B): 5(C); 10(D) va 40 (E).

Két qua tuong tr ciing thuduoc trong cong trinhi@ Jane et al. [19] khi éttao Au nano
diéu chinh ting kich thrgc hat dung axit ascorbic 1am éhkhi. Kich thrgc hat va sr phan b
kich thréc hat phy thude vao 6c do khir. Khi cho nhanh axit ascorbic vao dunghdvang ion
Au** c6 chra hat mam kich thréc hat ting nhanht 12 nm (fat mam) I&n 20 va 40 nmubng
tng Wi [Au**)/[Au’ = 6 va 40. Tuy nhién, kich @idc hat lai giam xubng va xut hién hai viing
kich throc hat khi ting i 16 [Au*)/[Au?] 1én trén 126. Khidc d6 khir giam bing cach cho ¢im
axit ascorbic 10ml/phut, kichutic hat ting déu tir 20 nm (lat mam) 1én 24, 49, 74 va 9&dng
rng Wi ti 1¢ [Au*")/[Au’] = 6, 40, 126 va 415. & qua nay cho thy toc do khir va tdc nhan kin
déng vai trd quan émg qua trinh giaing kich thréc hat vang ting phrong phap tén hat mam.
Chat khir yéu va Hc do khir chim 8 lam &ing kich thrgc hat Au nano ma khéngo ra viing
kich thrdc hat nho déi véi ca truong hop ti 16 [Au®]/[Au?] cao.

3.2. Khao séat hiu &ng chong oxi hda dia Au nanoé cac kich thréc hat khac nhau
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Hinh 4.Sy twong quan gia hiéu suit bit gbc tr do theo thi gian aia cac ru Au nano i
kich thréc hat khac nhau.

Kha ning chong oxi héa éa Au nanodi cung ot ndng do 20 ppm i cac kich thrge hat
khac nhautugc khio sat ting phrong phap Bt goc tr do cation ABTS® (hinh 4). Kt qua cho
thay kha ning ctong oxi hoa cao rit ddi véi Au nano c6 kich thoc hat nho (10 nm) va gim
dan khi kich thréc hat ting 1&n 20, 38 va 53 nm. Sawtlgian 450 phit pin ¢ng, dung éth Au
nano kich tirdc 10 nmdat hiéu SUit bt goc tr ~100 %, trong khifé cac rdu con hi chi dat
89,5 % (20 nm); 79,2 % (38 nm) va 70,5% (53 nnét ¢l nay ding phi kp voi két qua cua
Yakimovich et al. [20] khitanh gia ki ning ctong oxi héa (Bt gbc tr do Ol-r) cua dung ¢ch
Au nanodugc 6n dinh king chitosan i kich thréc hat khac nhau ing phd cong hréng spin
dién tr (ESR). CAc tac giciing khing dinh rang sr tuong tac @a hat vang nano §i cac dc tr
do phi thudc vao kich tirge hat, dién tich & mit va rong d6 caa dung éch Au nano. Ngoai ra,
Yakimovich et al. 8ng nhin thiy ring dung dch Au nano c6 kich thoc hat Ion, dign tich i
mét riéng nfo thi kha ning clbng oxi héa & thap hon so Wi dung dch Au nano c6 kich théc
hat nho, dién tich & mat riéng in [20]. Esumi et al. [21] kio sat ki ning cking oxi hda da
vang nano/chitosan the@mg do Au nano. Kt qua cho thiy kha nang ctbng oxi héa ing khi
nong dé Au nano ing va Au nano/chitosan c6 &hing ctbng oxi héa cao4p 80 kn so i axit
ascorbic [21].

4. KET LUAN

D4 nghién ¢u ch tao Au nanadiéu chinh gia ing kich thréc hat sir dung chitosan tan lam
chit 6n dinh king phrong phap chiu xa yCo-60. Kich tlxgc hat Au nanoduoc diéu chinh gia
tang tr 10 nm (At mam) dén 20, 38 va 53 nm. & qua nghién ¢u hiéu tng cbng oxi hoa aa
Au nano i kich thrdc hat khac nhau cho #ly hat Au nano nb (10 nm) c6 Hgu ung chng oxi
hoa Bt hon ddi vai hat c6 kich thrge 16n hon. Au nano/CTTN céitao king phrong phap chiu
xa yC0-60 At c6 trién vong ting ding lam clat ching oxi hoa trong §, phim va cacinh wrc
khéc.
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ASBTRACT

SYNTHESIS OF GOLD NANO PARTICLES WITH ENLARGEMENTIZE BY GAMMA
Co-60 IRRADIATION AND INVESTIGATION OF ANTIOXIDATION EFFECT

Nguyen Ngoc Duy Dang Van Phu, Le Anh Quoc, Nguyen Quoc Hien

Research and Development Center for Radiation Ta@obwg, Vietham Atomic Energy Institute,
202A, Str. 11, Linh xuan Ward, Thu duc District, €loi Minh City, Vietham

"Email: ngocduy158@yahoo.com

Gold nanoparticles (AuNPs) with size in the ran§@®53 nm were synthesized bgo-

60 irradiation using water-soluble chitosan (WS€)stabilizer and size enlargement by seed
approach. Absorption wavelength,{) was measured by UV-Vis spectroscopy and particle
size was determined from TEM images. Results shawatvalue of\.. increased from 523
nm (seed particles) to 525, 537 and 549 nm andigeeof AuUNPs increased from 10 nm (seed
particles) to 20, 38 and 53 nm, respectively faraemtration ratio of Ati7 Au® (seed) of 2.5,5
and 10. Antioxidant effect of AUNPS with size of, B0, 38 and 53 nm was investigated using
free radical 2, 2'-azino-bis (3-ethylbenzothiazeltysulphonic acid) (ABTS"). Results
indicated that the smaller the particles size (f&f) the stronger the antioxidant effect attained.
Thus, AuNPs/WSC synthesis byCo-60 irradiation are promising for applications as
antioxidants in cosmetics and in other fields al.we

Keywords:gold nanoparticles, chitosayCo-60, antioxidant.
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