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TOM TAT: Trong bai bao nay, ching t6i nghién ctru tong hop dung dich keo nano bac bang phwong phap khir hoa hoc véi
chat khir va trg phan bd trisodium citrate (TSC) trong dung moi glycerine co su hd tro clia gia nhiét, bac nitrat (AgNO3),
chat bao vé polyvinylpyrrolidone (PVP, Mw: 40.000 g/mol). Cac thong s6 anh huong t6i kich thude cua cac hat nano bac
da dugc nghién ctru. Hinh dang, céu tric va sy phan b céc hat nano bac trong dung dich sau khi téng hop duoc phan tich
boi phd UV-Vis, kinh hién vi dién tir truyén qua TEM va nhidu xa XRD. Ph UV-Vis cho thay cac hat nano bac tng hop
duoc co dinh hép thu cuc dai tir 400 + 450 nm. Hat nano bac dwoc tong hop va diéu khién véi cac théng sb tét nhat cho
kich thuéc trén anh TEM la 8 + 5 nm. Khao sat hoat tinh sinh hoc, dung dich keo nano Ag c6 hoat tinh khang 6 loai vi
khuéan Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus, Salmonella typhi, Shigella flexneri, Klebsiella
pneumonia két qua (>99%) va khong bi kich tmg trén da.

ABTRACT: In this paper, we research to synthesize silver nanoparticles by chemical reduction method with reducing agent
and dispersant agent trisodium citrate (TSC) in glycerinee solvent by heating, silver nitrate (AgNOs) the protective agent
polyvinylpyrrolidone (PVP, MW: 40,000 g / mol). The parameters affecting the size of silver nanoparticles were studied.
The shape, structure, distribution of copper nanoparticles in solution after synthesis were analyzed by UV-Vis spectroscopy,
TEM transmission electron microscopy, XRD diffraction. UV-Vis spectrum showed that the silver nanoparticles
synthesized had the maximum absorption peak from 400 + 450 nm. Silver nanoparticles were synthesized and controlled
with the best parameters for the TEM image size of 8 £ 5 nm. Biological activity survey, silver nanoparticles have activity
against 6 type of bacteria Escherichia cli, Pseudomonas, aeruginosa, Staphylococcus aureus, Salmonella typhi, Shigella
flexneri, Klebsiella pneumonia result (>99%) and test irritation on rabbit skin.

TU KHOA: hat nano bac, phirong phdp khir héa hoc, trisodium pyrrolidone citrate, polyvinyl
KEYWORDS: Silver nanoparticle, chemical reduction method, trisodium pyrrolidone citrate, polyvinyl

1. PAT VAN DE

chiét tir duoc lidu [9], [10], trong d6 phuong phap khir hoa
hoc béng céc chat khir xanh than thién khong doc hai dang
dugc quan tdm nhiéu hon do don gian, d& thuc hién, khong
doc hai dac biét 1a cac hat nano bac c6 kich thudc nhé va 3o

Trong nhitng nam gan déy, vat liéu nano kim loai da
phat trién manh mé badi nhiing tinh chat wu viét hon han
so voi vat ligu khoi nhu: tinh chat quang hoc, tinh chat

dién, tinh chat tir, hoat tinh xuc tac hay kha ning khang
nam, khang khuan [1]. Hién nay, nhiéu hat nano da duoc
tong hop tir cac kim loai quy nhu vang, bac va platin dugc
nghién ctru va ting dung nhiéu trong cac linh vuc khac
nhau tuy nhién gi4 thanh ciia ching cao. Vi thé nano bac
la mdt lya chon hang dau cho cac nha nghién ctru. Nano
bac c6 rat nhiéu tinh chat khac han véi bac khdi nhu tinh
chit quang, tir, dién...nhung dic trung nhat ctia nano bac
1a tinh khang khuan. Nano bac c6 kha ning giét chét hon
650 loai vi khuin khac nhau chi trong vong mot phut. TAt
ca céc vi khuan khong bi 1on v6i khang sinh bac va vi thé,
cac hat nano bac khong bi mat tac dung. Ngoai ra, cac hat
nano bac cling sé€ giup tao ra cac oxygen hoat tinh tr trong
khong khi hodc tir trong nudc va tur do pha hiy cac mang
té bao cua vi khudn. Cac hat nano bac da duoc dua vao
moi chét déo va tng dung kha rong rii trong doi song.
Nano bac dugc dua vao cac polymer nhu polyetylen (PE),
polypropylen (PP), cac loai gidy, vai, nhya... c¢6 kha nang

giét chét cac loai vi khuan: tu cau khuan vang, Bacillus
pneumoniae, E. Coli.

Hat nano Ag c6 thé duoc téng hop bang nhiéu phuong
phép khac nhau nhu: phan huy nhiét [6], phuong phép
polyol [2], khir hoa hoc [1], phuong phap birc xa [2], dich

6n dinh cao. Vi thé dé tai “Nghién ctru tdng hop dung dich
keo nano bac thir hoat tinh khang khuin va kich ting da
trén th6” dugc chon va nghién ciru. Nhom ching t6i tién
hanh nghién ctru tong hop dung dich keo nano bac bing
phuong phap khir hoa hoc vai chat khir va trg phan b
trisodium citrate (TSC) trong dung mdi glycerine c6 sy hd trg
cia gia nhiét, bac nitrat (AgNO3), chit bao vé
polyvinylpyrrolidone (PVP, Mw: 40.000 g/mol). Céc thong
s6 anh hudng téi kich thude cia cac hat nano bac da dugc
nghién ctu. Hinh dang, cAu tric va sy phan bd céac hat nano
bac trong dung dich sau khi tong hop dugc phan tich bai pho
UV-Vis, kinh hién vi dién tir truyén qua TEM va nhiéu xa
XRD. Khao sat hoat tinh sinh hoc va tinh kich ung trén da
tho.
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2. THUC NGHIEM
2.1. Nguyén liéu

Hoba chat duge dung trong qua trinh téng hop dung
dich keo nano bac: trisodium citrate (TSC)-An , bac nitrat
(AgNO3)- Puc, nuéc cat, chit bao vé
polyvinylpyrrolidone (PVP, Mw: 40.000 g/mol)- An.

2.2 Ché tao dung dich keo nano dong

Cho 0,2 g PVP va 20 mL glycerine vao becher 100ml
sau khudy trén may khudy tir dén khi tao thanh dung dich
ddng nhat. Sau d6 cho thém 1 lugng TSC da dinh trudce
va khudy déu trong 1 phut dé tao hon hop phan ung véi
dung dich PVP, gia nhiét dén nhiét d6 khao sat nho tur tur
dung dich AgNO3 0,2 M vio hdn hop theo lugng xac dinh.
Tiép tuc khudy déu khoang 5 phit. Nhan biét két thuc
phan tmg bang mau vang dic trung cia dung dich.

2.3 Phwong phap phéan tich

Tinh chét quang hoc cua nano bac dugc xac dinh béng
Phé UV-Vis trén may UV Thermo EVO300 PC tai bg
mdn Hoéa phan tich-Kiém nghiém, Khoa Dugc, Dai hoc
Lac Héng.

Hinh thai kich thudc cac hat nano bac dugc xac dinh tir
anh TEM do trén may JEM-1400, Nhat Ban tai Truong
Pai hoc Bach Khoa-TP. Hb Chi Minh.

CAu tric ciia nano ddng duoc xac dinh bang gian db nhiéu
xa XRD do trén may D8 Advance-Bruker, Dtrc tai Vién
Khoa hoc Vit li¢u ung dung - TP. H6 Chi Minh

3. KET QUA VA BAN LUAN
3.1 Két qua ché tao hat nano bac
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Hinh 1. Gidn d6 nhiéu xa XRD ciia nano bac

Mau nano bac tong hop v&i théng sé: ndng d6 TSC 0,3
M, nhiét d6 60°C, thoi gian phan ung 3 phut, ty 1¢
Ag+/PVP 1a 3% duogc su dung dé xac dinh gian dd nhiéu
xa cua hat nano bac. Tir két qua XRD trén hinh 1 cho thay
5 dinh c6 cudng d6 cao nhét hoan toan tring hop vaoi phd
chuin cua kim loai Ag tai vi tri gi4 tri cac goc 20 = 38° (d
= 2.35837A); 442° (d = 2.05520A); 64,4° (d =
1.44606A); 77,6° (d = 1.23137A) va 81,6° (d = 1.17804A)
tuong Gng voi cac mat {111}, {200}, {220},{311} va
{222} thudc 6 mang Bravais trong ciu tric FCC ciia kim
loai Ag.

3.2 Két qua khio sat dung dich keo nano bac

Tién hanh khéo sét theo 4 thong $6: Néng do chéat khu,
nhi¢t do, thoi gian phan ng, ty 1¢ Ag*/PVP dén qua trinh
tong hgp dung dich keo nano bac.

Anh hwéng ciia néng dj chit khir

Qua trinh khao sat nong do TSC dugc thyc hién véi cac thong
sb cu thé nhu sau: 0,2 g PVP dinh lugng tir dung dich PVP (2
g/200mL glycerine), nhiét d c¢b dinh 50°C, lugng AgNO3 dugc
xac dinh tur dung dich AgNO30,2 M dam bao du ty 1¢ Ag+/PVP
13 3%. Nong d¢ chat khir TSC thay d6i tir 0,1 M - 0,6 M.

3.0
0.6 M
— 0,5M
2.0 ¢ — 04M
—_— 0,3 M
— 0,2 M
Abs — 01 M
10 |
0.0 [ —
300 400 500 600 700 (nm)

Hinh 2 Phé UV: Vis cua hat nano bac diroc téng hop theo su thay dsi
cua nong dé chat khir TSC 0,1 M; 0,2 M; 0,3 M; 0,4 M; 0,5 M; 0,6 M

Két qua phan tich UV-Vis cho thay, khi ndng d6 ctia chat khir
TSC thép, phan tng dién ra cham, lugng hat nhan sinh ra it dan
dén giai doan phat trién hat kéo dai nén cac hat nano bac d& két
tu lai v6i nhau va tao hat 16n. Cu thé & cac néng do TSC 0,1 M
va 0,2 M dinh hép thu cyc dai 1an luot 12 412 nm va 410 nm.

Khi ting ndng do chét khu, thi vi tri cac dinh hap thu dich
chuyén vé phia budc séng nho hon véi gia tri én dinh trong
khoang 400 nm dén 401 nm, gi4 tri twong Gmg lan luot 1a: 400
nm (0,3 M) 401 nm (0,4M), 401 nm (0,4 M), 400 nm ( 0,5 M),
401 nm (0,5 M). Gia tri budc song nay, cho phép du doan cac hat
nano bac tao ra c6 kich thuc nhé 6n dinh va it thay d6i khi ndng
d6 chat khir ting cao. Piéu nay c6 thé giai thich bai ngoai vai trd
chat khir thi TSC khi dung du con déng vai tro lam chat bao vé
dién tich giup 6n dinh cac hat nano tao ra. Do vay, kich thudc hat
nano tao ra s& khong thay ddi khi ndng d¢ chit khir TSC tang cao
dén 0,6 M.

Két qua dyu doan sy thay ddi kich thude hat nano bac tir UV-
Vis duoc kiém ching bang anh TEM cho két qua nhu trén hinh
3, hinh 4 va hinh 5.
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Hinh 3. 4nh TEM va gidn d6 phin b6 kich thudc hat nano bac sir
dung chat khir TSC c6 nong dé 0,1 M
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Hinh 4. Anh TEM va gidn dé phdn b6 kich thiée hat nano bac sir Khi nhiét d§ phan Gmg qua cao (100°C) tdc do phan ung

dung chat khi TSC ¢ nong dé 0,3 M dién ra nhanh, lugng hat nhan sinh ra nhleu va dan dén co su
linh dong 16n cua bé mat hat nhan va mam tinh thé va cac hat
S-alin : Kich thwée: 1146 nm nano tao thanh cling c6 sy linh ddng. Do d6, chung dé dang
o axp s Diieg A2 va cham va két tu d€ hinh thanh cac hat 16n hon.
5 S e + "R Két qua du dpén su thay do6i kich thudc hat nano bac tir
e s UV-Vis duoc kiém chitng bang anh TEM cho két qua nhu
. = I I trén hinh 7, hinh 8 va hinh 9.
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(hinh 4), 11+ 6 nm (hinh 5) lan lugt twong g voi nong
do chit khit 0,1 M, 0,3 M va 0,4 M. Su thay ddi kich thuéde
trén anh TEM hoan toan phii hop véi két qua phan tich
UV-Vis trén hinh 2.
Anh hwéng cia nhigt do

Qua trinh thyc hién khéao sat nhiét d6 véi cac thong sb cu
thé nhu sau: 0,2 g PVP dinh luong tir dung dich PVP (2 s AU

/200 mL glycerine), chat khir TSC ¢b dinh & 0,3 M, o . | ‘

Hinh 7. Anh TEM va gian d6 su phdn bé kich thudc ciia hat nano
bac tong hop ¢ nhiét do 60°C

- ._ i Kich thvée: 7+3 nm

luong AgNO3 duoc x4c dinh tir dung dich AgNO3 0,2 M o e

dam bao du ty 1& Ag+/PVP 1a 3%. Nhiét d clia qué trinh A, ol

khao sat thay doi tir 50 °C - 100°C. LA I
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3.0 Hinh 8. Anh TEM va gidn dé sw phdn bé kich thude ciia hat nano
bac tong hop ¢ nhiét do 70°C
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Hinh 6. Phé UV-Vis ciia dung dich keo nano bac téng hop theo
nhiét d. Hinh 9. Anh TEM va gidn d6 su phén bé kich thudc ciia hat nano
. . PN . bac tong hop o nhiét do 100°C
Két qua phéan tich UV-Vis hinh 6 cho thay rang, khi
thay doi nhiét do thi vi tri cac dinh hap thu cuc dai ¢6 su Anh TEM va gidn d6 phan b kich thudc hat cho thay, céc
dich chuyén v6i gia tri budc song theo quy ludt tir Ién sau  hat nano bac tao ra chu yéu & dang cau, phan bd déu trong
d6 nho dan va roi lai tang 1on véi gia tri bude song 1an  pham vi kich thu6c 8 + 4 nm (hinh 7), 7 + 3 nm (hinh 8), 17+
lugt 50°C (409 nm), 60°C (f101 nm), 70°C (399 nm), 80°C 7 nm (hinh 9) lan lugt twong tmg véi nhiét d6 phan tmg 60°C,
(400 nm), 90°C (401 nm) va 100°C (413 nm). Két qua ndy ~ 70°C, 100°C. Su thay ddi kich thudc trén anh TEM hoan toan
cho phép dy doan céac hat nano bac tao thanh c6 su thay  phu hop véi két qua phan tich UV-Vis trén hinh 6.
doi kich thudce theo gia tri nhiét d khac nhau. Cu thé, khi  4nh hwéng thoi gian phin iing
qua trinh tong hop nano bac dién ra ¢ nhiét do thap (50°C) Qua trinh thyc hi¢n khao st thoi gian phan g véi cdc thong
phan ng dién ra cham, luong hat nhan sinh ra it dan dén g4 cy thé nhu sau: 0,2 g PVP dinh lugng tir dung dich PVP (2
giai doan phat trién hat kéo dai nén cdc hat nano bac d¢  ¢/200 mL glycerine), chat khir TSC ¢6 dinh & 0,3 M, lugng
ket tu lai voi nhau va tao hat 16n. AgNO3 dugc xac dinh tir dung dich AgNO3 0,2 M dam bao
Khi ting tlep nhlet do tir 60 - 90°C vi tri cac dinh hap du ty 16 Ag+/PVP 1a 3%, nhiét do phan tmg c6 dinh 60°C,

thu dich chuyén vé phia budc song nhd hon véi gia tri 6n  thei gian phan ung thay ddi theo céac sb lidu cu thé.
dinh trong khoang 399 nm dén 401 nm. Gia tri budc song

nay cho phép du doan cac hat nano bac tao ra cé kich
thudc nho on dinh va it thay doi vi luc nay toc d§ phan
ung phu hop.
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Hinh 10. Phé UV-Vis ciia dung dich keo nano bac dwoc tong
hop theo cdc khodng thoi gian 2p, 2p30s, 3p, 3p30s, 4p

Phan tich UV-Vis cho két qua nhu trén hinh 10. Két
qua cho thay, khi thoi gian phan tng ngin (2 phut) tuong
duong vai dinh hép thu cuc dai 1a 408 nm. Khi dat thoi
gian tir 3 phut tr 1én thi cac dinh héap thu dich chuyén vé
phia c6 budc song nho giao dong 6n dinh trong khoang
400 - 402 nm, cu thé & 2 phit 30 gidy (402 nm), 3 phut
(401 nm), 3 phat 30 gidy (401 nm) va 4 phat (400 nm).
Tir két qua trén, cho phép du doan rang, khi dat duogc thoi
gian phan tmg thich hop thi cac hat nano tao ra dwgc on
dinh vé mat khong gian va dién tich do qua trinh cac hat
nano lién két v&i chit bao vé 1a PVP va chat khir vira ndm
vai tro 1a chét trg bao vé TSC c¢6 du thoi gian gitip n dinh
hat nano hodc khi chat bao khir TSC du thi s& quay lai lam
chat bao vé. Nguoc lai, & thoi gian phan (mg ngén thi cac
hat nano tao ra chua duoc 6n dinh nén dan dén su va cham
va két tu tao cac hat 16n.
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Hinh 11. Anh TEM va gian dé phdn bé kich thiée hat nano
bac voi thoi gian 3 phut.
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Hinh 12. Anh TEM va gidn do6 phan bé kich thiede hat nano
bac vaoi thoi gian 2 phut

Tan suat

Anh TEM va gian d6 phan b6 kich thugc hat cho thay,
cac hat nano bac tao ra chu yéu 0 dang tua cﬁu, phan bd
déu trong pham vi kich thugc 11 + 0,5 nm (hinh 11), 19 =
0,5 nm (hinh 12), 14n lugt trong tmg véi thoi gian phan
{mg 2 phiit va 3 phut. Sy thay d6i kich thudc trén anh TEM
hoan toan phit hop véi két qua phan tich UV-Vis trén hinh
8. Pidu d6 ching t6 rang thoi gian téng hop ciing 14 yéu

t6 quan trong anh huong dén kich thudc hat. Tir khao sat trén
gitip ta chon dugc thoi gian tong hop thich hop.
Anh hwong ciia ty 1¢ Ag*/PVP

Qua trinh thyc hién khao sat ty 16 Ag*/PVP véi cac théng
s6 cu thé nhu sau:

0,2 g PVP dinh luong tir dung dich PVP (2 g/200 mL
glycerine), chat khit TSC ¢6 dinh ¢ 0,3 M, nhiét 46 phan ing
c0 dinh 60°C, thoi gian thyc hién cac phan ung 1a 3 phut.
Luong AgNOs dugce xac dinh tir dung dich AgNO30,2 M dam
bao du cac ty 1€ Ag*/PVP: 1%, 3%, 5%, 7%, 9%, 11%, 13%.
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Hinh 13. Phé UV-Vis ciia dung dich keo nano bac tong hop theo ty
Ié Ag+/PVP 1 %, 3%, 5%, 7%, 9%, 11%, 13%

Két qua phan tich UV-Vis trén hinh 13 cho thiy rang, khi
tang ty 1¢ Ag*/PVP thi cudng d6 cac dinh hap thu cyc dai
cling tang dan, va vi tri cac dinh hép thu ¢ su thay dbi voi
gi4 tri cu thé nhu sau: 1% (400 nm), 3% (402 nm), 5% (401
nm), 7% (400 nm), 9% (400 nm), 11% (407 nm), 13% (412
nm). Tir két qua trén, cho phép du doan rang, khi ty 1¢ giira
Ag*/PVP tir 11% dén 13% ghi nhan duoc cac dinh hap thu
14n lwot 400nm dén 402 nm, thi cac hat nano téng hop dugce
¢6 kich 16n. Piéu nay co thé giai thich khi ham luong Ag*
tang cao, cac hat nano tao ra véi ) luong nhiéu vuot 1én so
voi ham lugng cia chét bao vé va cac hat cang nhiéu thi ty 1¢
va cham giira cac hat cao do d6 dan dén hién tuong két tu va
tao hat to.

Két qua dy doan sy thay ddi kich thude hat nano bac tir
UV-Vis dugc kiém chimg bang anh TEM cho két qua nhu
trén hinh 14, hinh 15 va hinh 16.

” o Kich thwée: 9+ 4 nm
Y . 8
e 6
e £ 4
3 SRS ¢
2 o e “ z
S 0

7 9 11 13 15
Kich thwée (nm)
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Hinh 14. Anh TEM va gian do phdn bé kich thuéc hat nano bac
tong hop oty lé 3 % Ag+/PVP
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Hinh 15. Anh T EM va gidn do phan bé kich thude hat nano
bac tong hop 6ty Ié 5 % Ag+/PVP
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Hinh 16. Ank T, EM va gidn d6 phén b6 kich thude hat nano
bac tong hop & 1y 1¢ 13 % Ag+/PVP

Anh TEM va gian d6 phan bé kich thudc hat cho thay,
cac hat nano bac tao ra chu yéu & dang cAu, phéan bd déu
trong pham vi kich thudc 9 + 04 nm (hinh 14), 8 + 5 nm
(hinh 15), 20 + 5 nm (hinh 16), 1an luot twong tng véi ty
1& Ag*/PVP lan luot 1a 3 %, 5 %, va 13 %. Su thay doi
kich thudc trén anh TEM hoan toan phu hop véi két qua
phan tich UV-Vis trén hinh 13. Diéu d6 ching t6 rang ty
16 Ag*/PVP la yéu té quan trong anh huéng dén hinh dang
va kich thuéc hat nano bac.

3.3. Két qua thir hoat tinh khang khuén

Nhom tac gia giri mau nano bac da tong hop thir hoat
tinh khang khun tai vién Pasteur TP.HCM, dung dich keo
nano Ag c6 hoat tinh khang 6 loai vi khuan Escherichia
coli, Pseudomonas aeruginosa, Staphylococcus aureus,
Salmonella typhi, Shigella flexneri, Klebsiella pneumonia
két qua nhur sau:

Bang 1. Két qua thir hoat tinh khéng khudn ciia dung dich keo
nano bac tai Vién Pasteur TP.HCM

Sau Kkhi tiép xiic 1 gio
VSV con
song
(CFU/ml)

Nong dé vi
sinh vat
thir nghi€ém

Vi sinh vat thir

Ti 1€ diét
khuan (%)

Salmonella
typhi

99,97

Staphylococcus 1,5.106 12.000 99,20
aureus
coli
aeruginosa
Shigella 1,5.106 640 99,96
flexneri
Kleb5|ellg 5.2.106 2.200 99,96

pneumonia

Két qua thir hoat tinh sinh hoc trén bang 1 cho thdy dung
dich keo nano bac c6 tinh khang khuan cao g>99%), vi thé
dung dich nano bac c6 thé Wduqc nghién cuu de cheé tao ra cac
dong san pham khang khuan.

3.4. Két qua thir hoat tinh kich trng da ciia dung dich nano
bac

Miu nano bac tong hop v&i théng sb: ndng 6 TSC 0,3
M, nhiét d6 60°C, thoi gian phan Gng 3 phut, ty 16 Ag*/PVP
13 5 % véi kich thugc hat trung binh 8 + 5 nm sir dung dé thir
kich tng da thu dugc két qua nhu sau:

Quan sat va ghi diém

Bang 2. Murc dj kich ung trén da tho

Sau cac khoang thoi gian quan sat kich Gng trén da tho &
cac thoi diém ta nhan thiy dugc san pham dung dich nano
bac tong hop duoc hoan toan khong gay bat ky kich tmg nao
trén da. Diéu d6 giup ching t6i c6 thé dinh hudng va phat
trién san phdm sir dung tiép xuc truc tiép trén da mot cach an
toan nhu: gel diét khuan, céc loai thudc kem sat khuén.
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Tong hop dung dich keo nano bac thir hoat tinh khang khudn va tinh kich irmg trén da tho

(b) (c) &

o N

Hinh 17. Hinh (a) anh tho sau khi go bang gac va rira sach
bang nuwoc muoi sinh Iy, Hinh dnh tho sau 1 gio (b), 24 gio (c),
48 gio (d), 72 gio (e)

()

4. KET LUAN

Di tong hop thanh cong dung dich keo nano bac co
kich thu6c 8 £ 5 nm bang phuong phap hoa hoc vai chét
khir va trg phan b trisodium citrate (TSC) trong dung mi
glycerine c6 su hd trg cta gia nhiét, bac nitrat (AgNO3),
chit bao vé polyvinylpyrrolidone (PVP, Mw: 40.000

g/mol). i
Hat nano bac tong hgp duoc c6 thé diét 6 loai vi khuan
Escherichia coli, Pseudomonas aeruginosa,

Staphylococcus aureus, Salmonella typhi, Shigella
flexneri, Klebsiella pneumonia két qua dat (>99%) va
khong gay kich ung da.

Két qua nghién ciru s& dugc tiép tuc trién khai tmg
dung cho cac san phim dwoc phim nhu: Gel kho khang
khuén, nuée suc miéng khang khudn,...

5. LOI CAM ON

Chung t6i xin tran thanh cam on Truong Pai hoc Lac
Hong di tao diéu kién dé chiing t6i dé tai nghién ciru, két
qua dé tai 1a mot phan cua dé tai co s& véi ma s6 LHU-
RF-MP-18-02-2013.
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