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ABSTRACT

In this study, silver nanoparticles with different sizes and shapes were
synthesized by a polyol method. The formation of silver nanoparticles was
determined by employing different characterization methods such as
ultraviolet-visible spectroscopy (UV-Vis), field emission scanning electron
microscopy (FE-SEM) and X-ray diffraction (XRD). It was found that in the
ethylene glycol/PVP media, silver nanoparticles were spherical and their
average particles sizes (21 nm, 85 nm) depended on the amount of silver
nitrate while most silver nanoparticles were rod — shapes with the present of
anions Cl-. The antibacterial activities of 21-nm, 85-nm silver nanoparticles
and silver nanorods were processed by counting colonies on agar petri disks
method, determining minimum inhibitory concentration (MIC). It was found
that 21-nm, 85-nm silver nanoparticles and silver nanorods were good
antibacterial effects on Escherichia coli. 21-nm silver nanoparticles were the
best antibacterial effect on Staphylococcus aureus (MIC = 7,5 ug/mL) while
silver nanorods did not show antibacterial activity on Staphylococcus aureus.
TOM TAT

Trong bai bdo ndy, vt liéu nano bac c6 hinh dang va kich thuéc khac nhau
duoc tong hop bang phirong phdp polyol. Tinh chat quang va cdu triic vét liéu
nano bac tao thanh dwoc phan tich bang cdac phwong phap UV-Vis, FE-SEM
va XRD. Két qua cho thdy trong méi truong ethylene glycol (EG)/ poly
vinylpyrollidone (PVP), vt liéu nano bac tao thanh co hinh dang hat cdu voi
kich thudc trung binh 21 nm va 85 nm tuy thugc vao luwong bac nitrat, tuy
nhién khi c6 sw hién dién ciia ion Cl-, vdt liéu nano bac tao thanh hau hét cé
dang thanh nano. Tinh chdt khang khudn cia hat nano bac véi kich thude 21
nm, 85 nm va thanh nano dwgc thie hién bang phwong phdp dém khudn lac
trén dia thach dé xdc dinh néng dé ke ché 16i thiéu (MIC). Két qua cho thtfy
hat nano bac 21 nm, 85 nm va thanh nano déu cho kha nang diét khuan
Escherichia coli tét. Poi véi Staphylococcus aureus, hat nano bac véi kich
thuoc 21 nm cho thay két qua diét khudn tot nhdt véi MIC = 7,5 ug/mL trong
khi thanh nano bac hau nhie khéng cho thay hiéu qua diét logi khudn nay.

Trich dan: Mai Ngoc Tuin Anh, Nguyén Hitu Tuyen Nguyén Thi Phuong Phong, P& Thanh Sinh, V& Nhj
Kiéu va Ngo V5 Ké Thanh, 2020. Ché tao va khao sat kha ning khang khuan cua vét liéu nano bac
v6i hinh dang va kich thudc khac nhau. Tap chi Khoa hoc Trudng Dai hoc Can Tho. 56(S6 chuyén
dé: Khoa hoc ty nhién)(2): 18-25.
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1 TONG QUAN

Vit liéu nano bac 1a dbi tugng nghién ciru hap
dan cho nhiéu nha khoa hoc trén khap thé gigi boi
nhitng tinh nang khac biét so vai vat liéu bac dang
khéi. Hai tinh chét caa vat liéu nano bac dugc quan
tam nhiéu nht 1a tinh chat quang véi hién tuong
plasmon bé mat va tinh diét khuan (Zhao et al.,
2010; Helmlinger et al., 2016; Khodashenas et al.,
2019). Vat liéu nano bac c6 thé tng dung rong rai
trong cac linh vyc nhu cam bién, dién tir, xuc tac, y
hoc, 1am cac dé ting cuong tan xa Raman bé mat
(Zhao et al., 2010; Fievet et al., 2018) hay vat liéu
diét khuan dung trong m¥y pham (Agnihotri et al.,
2014). Trong mot thap ky gan day, nhidu nhom
nghién ciru da thyc hién ché tao c6 kiém soat hinh
dang va kich thudc dé c6 nhitng tng dung hiéu qua
nhéat (Khodashenas et al., 2019). Pal et al. (2007) da
nghién ctru kha ning diét khuan Escherichia coli (E.
coli) cua nano bac hat cau va dang thanh, két qua
cho thiy nano bac dang hat ciu c6 thé diét hoan toan
loai vi khuén nay & ndng d6 50 pg/mL trong khi
dang thanh hau nhu khong c6 tac dung. Mot nhom
nghién ctru d khao sat tinh diét khuan cua nano bac
hinh cau véi kich thudce khac nhau va bao céo ring
nano bac véi kich thuéc 15 — 50 nm cho hiéu qua
diét E. coli va Pseudomonas aeruginosa (P.
aeruginosa) tét nhat. Tuy nhién nghién ctru nay chi
thuc hién phuong phap khuéch tan trén dia thach do
vong khang khuan, chua nghién ctru vé nong d6 tc
ché tdi thiéu (MIC) dé co tmg dung hiéu qua nhat
(Raza et al., 2015). Hon nita trong nghién ctru nay
cac hat nano bac hinh ciu dugc ché tao véi kich
thude khong dong déu.

Mot trong nhitng phuong phéap phé bién nhét dé
ché tao vat liéu nano bac 1a khir hoa hoc véi chit
khtr manh NaBH, va chét bao vé Trisodium citrate
(TSC), tuy nhién phwong phap nay c6 nhuoc diém
1a khong thé ché tao nano bac & nong do cao, thuong
dudi 100 pg/mL va vat liéu nano bac c6 d6 bén kém.
Agnihotri et al. (2014) da kiém soét kich thudc vat
liéu nano bac bang phuong phap nay, két qua cho
thiy nano bac hinh ciu c6 kich thudc dudi 10 nm
cho hiéu qua diét E. coli va Staphylococcus aureus
(S. aureus) t6t nhat véi MIC lan luot 1a 30 pg/mL
va 80 pg/mL. Gan day, nano bac con duoc tng hop
trong cac dich chiét thuc vat, tuy nhién d6 chuyén

Bing 1: Cong thirc ché tao vat liéu nano bac
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héa Ag* thanh Ag® dé tao nano bac trong phuwong
phap nay thuong khong cao, dan dén dé bi oxi hoa;
bén canh d6 loai nano bac tao thanh tr phuong phap
nay kho dong déu vé kich thudc (Ameen et al.,
2019; Behravan et al., 2019). Phuong phép polyol
véi ethylene glycol (EG) hay propylene glycol (PG)
va chat bao vé poly vinylpyrollidone (PVP) duoc st
dung dé kiém soat kich thudc va hinh dang vat liéu
nano bac boi day dugc xem la phuong phap tong
hop xanh va khong st dung chit khir manh nhu
NaBH,, vat liéu nano bac tao thanh c6 do bén cao
(Fievet et al., 2018). Dé kiém soat hinh dang nhu
thanh, khdi vuéng... cin bd sung thém cac mudi
halogen nhu CI', Br, |- dé tac dong 1én qua trinh phat
trién tinh thé caa vat liéu nano bac (Chen et al.,
2011).

Trong bao céo nay, vat liéu nano bac dugc ché
tao bao gdm hinh cau véi kich thude trung binh 21
nm va 85 nm, nano bac dang thanh bang phwong
phap polyol va tién hanh thir nghiém hoat tinh khang
khuan trén E. coli va S. aureus. Két qua cho thiy
MIC ctia cac loai vat liéu nho hon cac nghién ctru da
tham khao, nano bac véi kich thugc 21 nm cho hiéu
qua tot nhat. Mat khac nano bac dang thanh ciing c¢6
tac dung diét E. coli véi MIC = 40 pg/mL trong khi
kém hiéu qua khi thir nghiém vai S. aureus.

2 THUC NGHIEM
2.1 Hoa chat

Hoa chit dung dé ché tao vat liéu nano bac bao
gom: silver nitrate (AgNO3, Sigma-Aldrich, >99%),
Poly vinylpyrollidone (PVP K30, Mn=40.000 dvc,
Merck), sodium chloride (NaCl, Sigma-Aldrich,
>99%) va ethylene glycol (EG, AR — Trung Quéc,
96%).

Moi truong Baird-Paker Agar (BPA), Eosin
Methylen Blue (EMB) va Muller Hinton Agar
(MHA) (Merck); chang vi khuan Escherichia coli
(E. coli) va Staphylococcus aureus (S. aureus) duoc
cung cap boi Vién Pasteur TP. H5 Chi Minh.

2.2 Ché tao vit ligu nano bac

Vit liéu nano bac dugc ché tao bang phuong
phép polyol dwa theo qui trinh cua Chen et al (2011)
va c6 cai tién. Cong thirc ché tao mau duoc thé hién
o Bang 1.

Mau AgNO:s () PVP (9) DD NaCl 1,2 pg/mL (mL) EG (mL)
S1 0,17 1,70 - 100
S2 0,017 0,17 - 100
S3 0,085 0,85 1,00 99
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— Mau S1: Cho 1,7 g PVP vao cbc dang co san
100 mL EG va khudy tir ¢ téc d6 500 vong/phut
trong 10 phut @& PVP tan hoan toan. Cho 0,17 g
AgNO;3 vao hé dang khudy va tiép tuc dé trong 10
phiit dé tao hé dong nhat. Boc miéng cc bang mang
Poly etylen (PE) dé tranh sy bay hoi dung méi. Nang
nhiét do cua hé dang khudy 1én 160°C va giir trong
2 gio, dung dich s& chuyén tir trong suét sang mau
vang dic trung cua Vvét liéu nano bac dang hat cau.
Sau thoi gian 2 gid phan tmg, 1am ngudi nhanh mau
bang cach cho cdc vao thau nudce da lanh. Bao quan
mau & nhiét do phong va tranh anh sang.

—  Mdu S2: thuc hién tuong ty miu S1 tuy nhién
nong do AgNOs va PVP giam 10 lan.

— Madu S3: Cho 0,85 g PVP viao coc dang c6
san 100 mL EG va khudy tir ¢ téc do 500 vong/phiit
trong 10 phut dé PVP tan hoan toan. Cho 0,085 g
AgNO; vao hé dang khudy va tiép tuc dé trong 10
phut d¢ tao h¢ dong nhat. Nho giot 1 mL dung dich
NaCl (1,2 pg/mL) da pha san trong EG vao h¢ dang
khudy. Boc céc bang mang PE dé tranh sy bay hoi
dung moéi. Nang nhiét do 1én 160°C va dé trong 2
gio, dung dich s& chuyén tir trong suét sang mau
xam bac ching té sy hinh thanh cta cic thanh nano
bac.

2.3 Cac phuong phap phéan tich

Cic mau thi nghiém dugc phan tich bing
phuong phap UV-Vis (Jacco V-670, Nhat) & budc
song tr 600 — 300 nm, pha loang trong EG vai ty Ié
khac nhau va téc d6 quét 100 nm/phut.

Déi v6i phan tich FE-SEM (Hitachi — S4800,
Nhat), cac mau duoc nho giot trén ludi dong duong
kinh 3 mm, say chan khong & nhiét d6 phong va tién
hanh phan tich ¢ dién thé 100kV.

Mau S3 duoc rira 2 1an véi con bang cach ly tam
& 8000 vong/phit trong 10 phit, thu phan can, Say
chan khong & nhiét dong phong va phan tich nhiéu
Xa tia X (XRD, Bruker D8 Advance, Buac) véi
ngudn phat xa Cu-K, toc do quét 4%/phit & goc 20 tir
20°—80° (40 kV, 40 mA).

2.4 Khao sat hoat tinh khang khuin cia
nano bac biang phwong phap khuéch tin qua
thach.

Dich vi khuan thir nghiém (ndng d 108 cfu/mL)
duoc trai trén moi truong MHA. Huat 100 pL cac
mau dung dich nano bac cho vao cac giéng va 1
giéng ddi chung véi 100 uL nude cat vo trung (4
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giéng/dia). U céc dia & 37°C, sau 24 gio (d6i Vi Vi
khuan E. coli) va 48 git (d6i véi vi khuan S. aureus)
ghi nhan két qua vong khang khuan trén cac dia.

25 Xic dinh nong dd wc ché vi khuan téi
thiéu (MIC) cia nano bac

B sung mau nano bac khao sat vao dich khuan
da dugc chuan bj theo ty 18 9:1 (v/v) thanh cac ndng
d6 khao sat twong tng véi ndng do vi khuan dat 10*
cfu/mL. Lic déu hdn hop va dé yén trong 1 phut.
Tién hanh hat 100 pL dich & cac nghiém thuc trai
déu trén dia moéi EMB (dbi vai E. coli) va BPA (ddi
vé6i S.aureus), ddi chimg am véi 100 pL dich khuan
& nong d6 10 cfu/mL. U céc dia & 37°C, sau 24 gid
(d6i vai vi khuan E. coli) va 48 gio (d6i vai vi khuan
S. aureus) dém khuan lac trén cac dia nghiém thirc
va ghi nhan két qua.

3 KET QUA VA BIEN LUAN

3.1 Khao sat tinh chit quang va ciu tric
vat liéu nano bac

Trong ndi dung nghién ctu nay, vat liéu nano
bac duoc ché tao bang phuong phap polyol vai tién
chat AgNO3, PVP K30 dong vai tro 1a chét bao vé
va EG vira 12 méi trueong vira 1a chit khir duéi tac
dung caa nhiét d6. Phan (ng Xxay ra nhu sau
(Meléndrez et al., 2015):

2HOCH,CH,OH > 2CH,CHO + 2H,0 (1)

2CH,CHO + 2Ag" > 2Ag" + 2H" +

CH,COCOCH, (2)

Khi ¢ 160°C, phan t EG s& tach nudc tao
CH3CHO theo nhu phan tmg (1) sau d6 CHsCHO
s& khir Ag* tao thanh mam Ag°, cic mam nay tiép
tuc phat trién véi sy bao vé cua phan tir PVP, phat
trién mam tao vat liéu nano bac. Bang cach thay doi
ty lé PVP:AgNOs, ndng do tac chat (Helmlinger et
al., 2016), nhiét d6 phan ung va thi ty nap chat
(Kim et al., 2006) s¢ tao thanh vat liéu nano bac véi
hinh dang va kich thudc khac nhau.

Chung t6i cho ty 1€ PVP:AgNO3 =10:1 khong
thay d6i vi day 14 ty ¢ thich hop dé bao vé hat nano
bac da dugc ching tdi bao céo trude do (Mai Ngoc
Tuén Anh va ctv., 2016), bang cach thay ddi nong
do tac chét va them vao Cl- chung t6i s& kiém soat
dugc kich thude va hinh dang vat liéu nano bac. Két
qua ché tao vat liéu nano bac nhu sau:
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Hinh 1: Phé UV-Vis ciia cdc mau S1, S2 va S3

Két qua UV-Vis cac cac mau nano bac duoc ché
tao bang phuong phap polyol dugc trinh bay ¢ hinh
1. Phé UV-Vis cua mau S1 va S2 cho thdy 1 dinh
hap thu cuc dai tai vi tri budc song lan luot la 426
nm va 419 nm, chiing to Sy tn tai cua cac hat nano
bac hinh cau (Zhao et al., 2010; Chen et al., 2011;
Agnihotri et al., 2014). Mit khac, khi kich thuéc hat
nano bac cang 16n thi vi tri hap thu cyc dai s& dich
chuyén vé phia c6 budc song 16n hon (Agnihotri et
al., 2014), do d6 ching t6i cho rang kich thuéc trung
binh cta hat nano bac trong mau S1 16n hon so véi
S2. Phé UV-Vis cua mau S3 khi c6 sy hién dién cua
NaCl trong qua trinh ché tao cho thay c6 2 dinh hap

$-4800 10.0kV 7.9mm x130k SE(M 400nm

Hinh 2: Anh FE-SEM va Gian d6 phan b kich thwéc hat cia mau S1(a,b) va S2 (c,d)

Ty 1€ (%)

Ty 1é (%)
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thu cuc dai khéng rd nét 1an luot & bude song 409
nm va 360 nm. Vit liéu nano bac c¢6 hinh dang
khong ddi xing nhu thanh nano s& ¢6 nhiéu hon 1
dinh hip thu cuc dai (Chen et al., 2011;
Khodashenas et al., 2019), ching toi cho rang dinh
6 budc song 409 nm dic trung cho dao dong
plasmon ludng cuc theo phuong ngang cta vét ligu
nano dang thanh va dinh con lai & 360 hm véi cuong
d6 yéu hon dic trung cho dao dong tir cuc. Do do
chung t6i cho rang trong mau S3 co ton tai vat liu
nano bac dang thanh nano, phu hop véi nghién ctu
ctia Dapeng Chen da bao céo trudc do6 (Chen et al.,
2011).
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Anh FE-SEM va gian d6 phan b kich thuéc cia
mau S1 & hinh 2a va 2b cho thay tdn tai hat nano bac
¢6 hinh dang gan nhu cdu, do phan bé kich thudc
I6n tir 20 nm dén 120 nm trong d6 tap trung nhiéu
0 kich thuéc 60 — 100 nm. Puong kinh trung binh
cua hat nano bac 1a 85 nm. Trong khi d6, anh FE-
SEM va gian d6 phan bd kich thuéc cia miu S2 &
hinh 2¢ va 2d cho thiy ton tai cac hat nano bac co
hinh dang cau véi d6 ddng déu cao, dudong kinh
trung binh cta hat nano bac 1a 21 nm. Puong kinh
trung binh cua hat nano bac trong mau S1 Ién hon 4
14N so véi mau S2, nguyén nhén 14 do anh huong cia
nong do6 AgNOs, mau S1 duoc ché tao & nong do
cao hon gan 10 lan (1080 pg/mL so v&i 108 pg/mL
) trong khi ty 1€ PVP:AgNOs 1a nhu nhau, do d6 cac
hat mam nano bac mai thanh véi sé lugng nhiéu
hon, tiép xtc va phat trién tao thanh hat nano bac c6
kich thudc I6n hon nhung véi d6 phan bd kich thudc
rong hon. Didu nay phii hop véi cac nghién ctru da
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duogc bao céo trude do (Alagumuthu et al., 2012;
Agnihotri et al., 2014; Raza et al., 2015).

Anh FE-SEM cta mau S3 & hinh 3a cho thay
trong mau ton tai vat liéu nano bac hau hét c6 dang
hinh thanh, ph hop véi két qua UV-Vis di trinh bay
& trén. Cac thanh nano bac c6 chiéu dai dao dong tu
500 nm dén 3 pm, dudng kinh tir 100 — 300 nm. Anh
FE-SEM cua mau S3 ¢ hinh 3b véi do phong dai
150.000 lan cho thiy trong mau van ton tai vat liéu
nano bac dang khdi vudng va gan cau véi kich thugc
tir 30 — 50 nm nam xem k& céc thanh nano bac nhung
s6 lugng khong dang ké so véi dang thanh. Sy hinh
thanh vat liéu nano bac dang thanh la do anh hudng
cua ion CI, két hop véi ion Ag* tao thanh hat keo
AgCl tham gia vao qué trinh phat trién tinh thé vat
liéu nano bac dé tao thanh cac hinh dang nhu thanh,
khbi vuéng hay soi...(Chen et al., 2011). Ham
lugng ion CI sir dung trong mau S3 1a phu hop dé
tao thanh vt liéu nano bac dang thanh.

(311)
(220)

Hinh 3: Anh FE-SEM (a,b) va Gian @6 XRD (c) cia miu S3

Gian d6 XRD ciia mau S3 dugc thé hién ¢ hinh
3c cho thay c6 4 dinh nhidu xa lan luot tai goc 260 1a
38,20° twong ung vai mat (111); 44,30° twong (tng
véi mat (200); 64,70° twong rng v&i mat (220) va
77,40° tuong (ng voi mat (311), dic trung vat liéu
nano bac co cdu triic 1ap phuwong tam mat. Két qua
nay phu hop véi cac nghién ctru cac tac gia da bao
céo (Chen et al., 2011; Behravan et al., 2019).

22

_ 32 Kétqua khang khuin ciia nano bac
bang phwong phap khuéch tin qua dia thach

Két qua hinh 4 cho thidy mau S1 va S2 ¢ hoat
tinh khang lai E. coli va S. aureus (thé hién qua vong
v6 khudn xung quanh giéng) va ndng do cang cao
hiéu qua khang khuan cang manh. Mau S3 khong
cho thiy hoat tinh khang khuén (khéng tao vong vo
khuan) & nong d6 khao sat. Mau S2 cho thay kha
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ning khang khuan cao hon mau S1. Piéu d6 dugc
thé hién qua ban kinh vong v6 khuan l6n (2,5 — 6,5
mm so Véi 2 — 5 mm) va ndng d6 khao sat thap (10
— 54 ug/mL so vai 100 — 500 pg/mL).

Hinh 4: Két qué hoat tinh khang E. coli (trai) va
S. aureus (phai) caa nano bac: A-mau S1, B-
mau S2, C-mau S3
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Co ché khang khuén cua nano bac dya vao kha
ning lién két va bam dinh, xam nhap, pha v& ciu
trac mang té bao, lién két va gay ton thuong DNA.
bic tinh nay phuy thudc vao hinh dang, kich thudc
va cach thuc tong hop ra nano bac (Pal et al., 2007;
Agnihotri et al., 2014). Mot s6 nghién ciu chi ra
rang kha ning twong tac véi té bao cua vi khuin c6
méi lién hé véi hinh dang caa nano bac, nano bac c6
kich thuéc nhé hon s& cho hoat tinh khang khuén
cao hon cac hat c¢6 kich thudc I6n vi hat ¢6 kich
thudc nho hon véi tong dién tich bé mit riéng 16n s&
diét khuan hiéu qua hon (Choi et al, 2008; Li et al.,
2009; Agnihotri et al., 2016). Trong nghién ciru nay,
mau S2 vdi cac ddc tinh nhu dang hinh cau, kich
thudc ddng déu, trung binh khoang 21 nm ciing da
cho thay hiéu qua khang khuan cao hon mau S2
(dang gan hinh cau, kich thuéc trung binh 85 nm,
phan b kich thude khong déu). Mau S3 & dang hinh
thanh 12n khi lap phwong ciu véi kich thuée 100 —
300 nm, dai dén 3 pm, v6i dic diém hinh hoc nhu
vay nano bac c6 thé khé bam dinh va xAm nhap duoc
vao mang té bao vi khuén khi sir dung phuwong phap
khuéch tan qua thach nén khong ghi nhan dugc vong
v6 khuén.

3.3 Két qua nong dd e ché vi khuin toi
thiéu (MIC)

Két qua khao sat MIC trén 2 chiing vi khuén E.
coli va S. aureus cua 3 mau nano bac S1, S2 va S3
duoc thé hién lan luot ¢ hinh 5, hinh 6 va hinh 7.
Két qua nay cho thay mau S2 cho hiéu qua cao hon
50 v6i miu S1 va S3. Ndng do MIC mau S2 13 0,025
pg/mL va 7,5 pg/mL 1an luot véi vi khuan E. coli va
S. aureus so véi 0,5 pg/mL va 20 ug/mL & mau S1.

100 100 100

93.52

853 87.6

5 10 15 20 30 60

ng do nano bac - S1 (pg/mL)

Hinh 5: Ty I¢ diét khuin theo nong d¢ cia mau S1
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Vi gia tri MIC nhu trén cho thdy cdc mau nano
bac hinh cau dugc che tao bang phuong phéap polyol
¢6 hiéu qua diét khuan tot hon so vai phuong phap
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khtr hoa hoc trong cac nghién ctru da tham khao (Pal
et al., 2007; Agnihotri et al., 2014; Mai Ngoc Tuan
Anh va ctv., 2017).

86.69
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Hinh 7: Ty I¢ diét khuin theo nong d9 ciia mau S3

Dbi véi mau S3, nong dd MIC duoc xac dinh véi
vi khuan E. coli 1a 40 pg/mL. Véi vi khuan S. aureus
& ndng d6 200 pg/mL ty 1& diét khuan ciing chi dat
86,69%. Tur nhitng két qua trén mot 1an nita khing
dinh nano bac hinh cau, kich thuéc cang nhé thi hiéu
qua diét khuan cang cao do dién tich bé mat 16n hon.
Nhu vay, nano bac dang thanh van c6 kha ning diét
khuan nhung hiéu qua kém hon so v6i dang cau.

Trong nghién ctru nay, hiéu qua diét khuan Gram
am (E. coli) tét hon vi khuan Gram duong (S.
aureus) trong tat ca cic mau nano bac. Diéu nay
duoc i giai do sy khac biét trong CAu tao thanh té
bao vi khuan. Thanh té bao vi khuan Gram dwong
day vai cau tric nhiéu 16p peptidoglycan (so véi don
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I6p & vi khuan Gram 4m), vi vay qua trinh xdm nhap
clia cac ion Ag* do cac nano bac phong thich vao té
bao vi khudn Gram duong s& kho khin hon (Qing et
al., 2018). Mat khac, mot trong nhirng co ché diét
khuan cua nano bac ddi véi E. coli dugc nhiéu nha
khoa hoc chap nhén 1a nano bac tiép xuc va gy hai
truc tiép mang vi khuén, tao thanh 15 thung va diét
chung (Mai Ngoc Tuan Anh va ctv., 2017), chinh vi
vay nano bac co kich thudc cang nho s€ ¢6 dién tich
bé mat I6n hon, bam vao thanh vi khuan nhiéu hon.

4 KET LUAN

Vit ligu nano bac hinh cau véi kich thudc trung
binh 21 nm, 85 nm va dang thanh da dugc ché tao
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bang phwong phap polyol. Kich thuéc cua hat nano
bac hinh ciu c6 thé kiém soat bang cach thay doi
nong do tac chat, theo xu huéng ndng do cang cao
kich thuéc hat nano bac cang 16n nhung it dong déu
hon. Bé ché tao nano bac dang thanh can c6 tac nhan
CI', tao thanh AgCl tham gia vao qua trinh phat trién
tinh thé. Vat liéu nano bac cho thay diét E. coli tét
hon S. aureus. Kich thudc va hinh dang vat liéu
nano bac anh huéng dén kha nang diét khuan cua
chung.

LOI CAM ON

Nghién ctru nay duogc tai tro boi Uy ban nhén
dan Thanh phb HO Chi Minh, thuc hién véi sy ung
hé cua Ban Quan 1y Khu Céng nghé cao (SHTP) va
Trung tim Nghién ctu trién khai Khu Cong nghé
cao (SHTPLABS).
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