TAP CHi KHOA HQC VA CONG NGHE Tap 46, 56 3, 2008 Tr. 81-86

CHE TAO KEO BAC NANO BANG PHUONG PHAP
CHIEU XA SU’ DUNG POLYVINYL
PYROLIDON/CHITOSAN LAM CHAT ON DPINH

DANG VAN PHU, BUI DUY DU, NGUYEN TRIEU,
VO TH| KIM LANG, NGUYEN QUOC HIEN, BUI DUY CAM

1. MO PAU

Trong nhfmg nim gin d4y, khoa hoc va cong nghé nano da phat trién rat nhanh chéng.
Nghién ciru vé& hat kim loai nano kich thuée tir 0,1 dén 100 nanomét (nm) cho thiy cé nhiéu dic
tinh m&i [1]. Dién hinh déi vai kim loai bac kich thuse ¢& nm da thé hién ti da cac dic tinh vén
¢6, vi du nhu hoat tinh sét khuan cao gip 20-60 ngan ldn so v&i Ag™ [2]. Cho dén nay, nhiéu sin
phim chira bac nano nhu dung dich khir mui hoi co thé, nudc sat khudn, bing gac y té,.. da duge
_thuong mai [3]. O trong nudc mét sb nghién ciru v& ché tao bac nano da dugc cong bd [4, 5] va
dung dich keo bac nano (colloidal silver) dugc B§ Y té cho phép déng ki sir dung lam chét sat
khuan trong linh vyc gia dung va 'y té [6]. Bac nano dugc ché tao bing cac phuong phap khéc
nhau nhu khir héa hoc, phin hay nhiét, dién héa, quang héa, nhiét vi séng va chiéu Xa gamma
[4, 5, 7-11]. Buc xa gamma Co-60 dugc danh gia 18 phuong phap hiéu qua dé ché tao dung
dich keo kim loai (Au, Ag, Pt,..) nano {8, 12]. Nguyén li chung cua phuong phap 12 tao ra tic
nhan khir trong qua trinh chiéu xa. Khi chiéu xa dung dich, nuée bj xa ly tao thanh céc tac nhan
c6 kha ning phan irng cao [9-11]:

H,O AAA— €4, H', 'OH, H,0",. RN (B)

€aq v H 6 thé oxihéa khir twong tmg 1a: E°(H,O/e" ) = 2,87V, E°(HVH' ) =.23 V so vdi
E°(Ag'/Ag’) ~-1,8 V nén dé dang khir bac ion (Ag") thanh bac kim loai (Ag") [8-12]:

Ag’ +ey (H)— Ag® + Ag® N Agz ..... - Ag’ n+1'sAg,,,,+1 (2)

e (H")

aq

Bac nguyén tir tao thanh két hgp véi nhau thanh cum (cluster) va tiép tuc phét trién thémh
hat 1én hon [§, 9] pé han ché kich thudc hat bac tao thanh hojic 13 ngin can sy két ty
(agglomeration) cia cdc nguyén tir bac thanh hat lén, polyme hay polysacarit du’qc st dung lam
chat én dinh (stablllzer) Polyviny! pyrolidon (PVP) 1a mét polyme tong hop, ¢ tinh tucmg hgp
sinh hoc va kh ning on dinh keo bac nano cia PVP thong qua lién két phéi hgp va higu ing
khong gian [7, 8]. Ngoai ra, gbc tw do ('OH) sinh ra véi higu suit G(OH) = G(e'y) = 0,29
pmol/J [10] 13 tac nhan oxihéa Ag’ — Ag’ 1am can tr& qué trinh khir Ag'—Ag"®, nén cén phai
dung chit bt gbe tw do (free radical scavenger), thudmg 1a céc ancol bac 1 hodc bac 2 [4, 8-12]:

RCH,OH (R,CHOH) + 'OH — R'CHOH (R, COH) + H,0O 3)
R'CHOH (R,'COH) + Ag*nﬂ — Ag’s1 + RCHO (R,CO) + H' , (4)

Gbe R’ (3) c6 E°(R/R") ~ -1,8V gin bing E°(Ag'/Ag’) nén khong thé khir truc tiép Ag' tr
do nhung ¢ thé khir duge Ag'w cong két dang cluster vi E°(Ag'/Ag®) = 0,78 V [9, 11, 12].
Chitosan 1a polysacarlt ty nthién co tinh tuomg hgrp sinh hoc va djc bi¢t 12 kha ning bt gbc tu do
‘OH 1am han ché s oxihéa trén thyc phdm chiéu xa [13, 14]. Két qua céng trinh trude ddy cia
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ching t6i cho thdy PVP én djnh bac nano tét hon so véi PVA [4]. Trong c6ng trinh niy, ching
t6i nghién ciru ché tao keo bac nano bing phirong phap chiéu xa y Co-60 diing PVP lam chét én
dinh va kha ning sir dung chitosan dong thoi lam chat dn dinh va chét bit gbc tu do. Lidu xa
chuyén héa bio hoa (D-bio hoa) duge xdc dinh bing phd UV-Vis. Kich thude va phén bé kich
thudc hat bac nano duge xc dinh bing phwong phép chup anh TEM.

2. THU'C NGHIEM
2.1. Nguyén vit li¢u, héa chit
Bac nitrat (AgNQ;), etanol (C,Hs;OH): loai tinh khiét, Trung Qubc. PVP loai K-90
Kollidon, hing BA?F, Prrc. Chitqsan tan trong nudc (CTS) co do dé axetyl ~55%, M,= 25,5
kDa va nude trao do1 ion 1a san pham cia Trung tim VINAGAMMA, TP.HCM.

2.2. Phuong phép

Chudn bi mau chiéu xq: Cac miu dung dich thi nghiém dirgc chuin bi véi ndng do Ag”la

10 mM va chit én dinh c6 thanh phin nhu sau: PVP 1% (PVP); CTS 0,5% (CTS); PVP

1%/CTS0,5%. (PVP/CTS) va PVP 1%/C,H;OH1M (PVP/ROH). Dung dich cac mau thi nghiém
dugc dua vao éng nghi¢m thiy tinh c6 not vén kin khi, suc khi N; khoang 5 phit. Chiéu xa dwoc
tién hanh trén ngudn gamma SVST Co-60/B, tai Trung tim VINAGAMMA.

Do UV-{_/IS. Mau sau chiéu xa dé 6n dinh qua dém. bBo phd UV-Vis trén may UV-2401PC,
Shimadzu, Nhit Ban, dung cuvet thach anh 1 cm, d¢ pha loang 1/100 (v/v) va dung méi la nuéec.

Po TEM: Anh TEM ciia cic miu dung dich keo bac nano ¢é d6 chuyén héa bio hoa duge
chup t'rf}n may JEOL JEM 1010: Model electron microscope. Kich thudc hat trung binh va‘q’i‘in 56
phén bo kich thudce hat duge x4c dinh bang phuong phap dém hat tir &nh TEM véi tong so hat tir
~ 500 - 1.000 hat.

3. KET QUA VA BAN LUAN
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Hinh 2. Phé UV-vis tai D-bdo hoa: 1-PVP, 2-CTS, 3-PVP/CTS va 4-PVP/ROH

Tir két qué do pho UV-Vis (hinh 1) ciia dung dich keo bac nano cho thiy mét d3 quang gia
tang theo liéu xa va dat gia tri bdo hoa tai 28, 20, 24 va 24 kGy tuong Lrng d6i véi miu PVP,
CTS, PVP/CTS va PVP/ROH. Budc song hap thu cuc dai (A, cla cac mau keo bac nano tir
405 dén 419 nm (hinh 2). Trong viing budc song nay 13 dinh hap thu quang hoc dic trung cia
hﬁt bac nano phii hop véi két qua ciia céc cong trinh nghién ciru trude day 410 - 415 nm [4],
420 nm {5, 11], 410 - 440 nm [9].

Liéu xa chuyen hoa bao hoa (D—bao hoa) 14 liéu xa tai d6 bac ion bj khu, hoan toan thanh
bac kim loai va mét d6 quang dat gia tri cyc dai. Soroushian et al. di xac dinh D-bdo hda cia
dung dich Ag' 2mM trong PVP/etylen glycol 1a 2,5kGy [11]. Két qué trén hinh 1 cho thiy miu
PVP khéng sir dung chét bit gbc tu do thi D-bdo hoa la 28 kGy cao hon so vadi mﬁu PVP/ROH
(24 kGy), nhu vy c6 thé ¢o sur canh tranh cia phan émg oxihéa Ag’— Ag’ boi goc ty do "OH
trong mau PVP. D-béo hoa dbi v&i mau PVP/CTS la 24 kGy va CTS la 20 kGy Diéu nay cho
thdy CTS c6 hiéu img lam glam lidu xa so vdi PVP va thé hién kha nang bit goc tr do tuong ty
nhu etanol.

Tir anh TEM trinh bay hinh 3 thiy ring hat bac nano chii yéu la dang hinh céu va kich
thude trung binh tinh duge 1a: 15,96 £ 0,51 nm (PVP); 5,55 = 0,25 nm (CTS){ 2,92 + 0,05 nm
(PVP/CTS) va 11,44 + 2,07 nm (PVP/ROH). Két qua nay cho thiy dung dich keo bac nano ¢4
kich thude hat nhé nhat (~3nm) khi sir dung két hgp PVP/CTS lam chit 6n dink. Ngoaira, CTS
va etanol voi vai tro la chét bat gbc tw do "OH con gop phén lam giam kich thudc hat bac nano,
cu thé 1 tir 16nm (PVP) giam xudng cén ~11. nm (PVP/ROH) va ~3nm (PVP/CTS).

Phén b kich thudc hat bac nano trén hinh 4 cho théy miu PVP va PVP/ROH phan b theo
kiéu hinh chudng (Gaussian distribution), con ddi véi mau CTS va PVP/CTS do sé lugng hat
< 2 nm chiém ~40% ma chi tinh trung binh 1 1nm nén phén bo khéng d46i xu‘ng Mic du viy
theo du doan cta ching t6i thi phan b6 kich thudc hat cita hai miu nay (CTS va PVP/CTS) ciing
theo kiéu hinh chudng va tinh ddng nhat cé thé dat cao hon so véi PVP va PVP/ROH.
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Hinh 3. Anh TEM ciia bac nano

4. KET LUAN

Pi nghién ctru ché tao dung dich keo bac nano (10mM) bing phuong phép chiéu xa y
Co-60 sir dung PVP, CTS va hon hop cia chiing lam chét 6n djnh.

Kich thuéc trung binh cha hat bac nano ché tao dugc la 15,96 + 0,51 nm (PVP);
5,55 = 0,25 nm (CTS); 2,92 + 0,05 nm (PVP/CTS) va 11,44 + 2,07 nm (PVP/Etanol) tai liéu xa
chuyén héa bio hoa tuong img i3 28; 20; 24 va 24kGy. -

Sir dung hdn hgp chét én dinh PVP/CTS cho kich thuéc hat bac nano nhé nhét (~3 nm).
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Hinh 4. Phan b kich thude hat bac nano
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SUMMARY

RADIATION INDUCED SYNTHESIS OF COLLOIDAL SILVER NANOPARTICLES
STABILIZED BY POLYVINYL PYRROLIDONE/CHITOSAN B

Colloidal silver nanoparticles. (10 mM) were synthesized by yCo-60 irradiation using
polyvinyl pyrrolidone (PVP) water soluble chitosan (WSC) and mixture of PVP/WSC as
stabilizers. Saturated conversion doses (Ag'—> Ag’) and maximum absorption wavelen
(Amax) were determined by UV-Vis spectra to be of 28 kGy (405.5 nm), 20kGy (418.5 nm)
24 kGy (415.0 nm) and 24 kGy (407.0 nm) for PVP1%, WSC0.5%, PVP1%/WSC0.5% and
PVP1%/ethanol1M, respectively. Results of the conversion doses indicated that WSC and
ethanol plays a role in scavenging the *OHoccurring from radiolysis of water, which reduced the
conversion dose from 28 kGy (PVP1%) to 20 kGy (WSC0.5%) and 24 kGy (PVP1%/
ethanol1M). The average size of silver nanoparticles was characterized by transmission electron
microscopy (TEM) as 15.96 + 0.51 nm (PVP 1%), 5.55 + 0.25 nm (CTS0.5%), 2.92 + 0.05 nm
(PVP1%/WSC0.5%) and 11.44 & 2.07 nm (PVP 1%/ethanol1M). The obtained result of silver
nanoparticle sizes showed that WSC exhibited the effect of reducing silver nanoparticle size in
colloids, especially the mixture of PVP/WSC that reduced the size of sdver nanopartlcle from
~16 nm (PVP1%) to about 3 nm (PVP 1%/WSC0.5%).
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