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Summary 
Nano particles of silver chloride were prepared by precipitation reaction of sodium chloride on silver 

nitrate in aqueous solutions of several stabilizators. Polyvinyl alcohol (about 0.72%) was found to be a 
good agent for the formation ofAgCi nano grains. The average particle size was about 80 nm and the 
obtained suspensions were polydisperse with Polydispersity Index of 0.251. Other characteristics of the 
obtained AgCl nanoparticles such as Zeta potential, morphology, light stabilizing, chemical nature and 
interaction with the stabilizators were also studied. 

Keywords: Silver chloride nanoparticles. 

Dat van de 

Bgc Id mdt trong nhD'ng nguydn 16 cd linh 
khdng khuan mgnh nhat trong ty nhien. Dgc tinh 
khang khuin cua bgc bdt ngudn tCr tinh chat hda 
hpe cua cac ion Ag*. lon ndy cd kha nang lien k i t 
manh vdi peptidoglican ciia vach le bdo vi khuan 
va gay phdn gidi mang l l bao. Ag* cd the di vdo 
ben trong t l bdo va phan trng vd'i nhdm mercapto 
-SH cua phan lir enzym ehuyin hoa oxy, vd hieu 
hda men nay dan den ue c h l qua trinh hd hdp 
cua t l bdo, Idm cho vi khuan bj le liet Ag* ed kha 
nang lien k i t vdi eae base eiia DNA va trung hda 
dien lieh cua goc phosphat do dd ngan chan qua 
trinh sao chep DNA. Ngodi ra Ag* cdn tuang lac 
vai nhdm mercapto tren be mat hodc ben trong 
vi khuan lam bat hogt enzym phosphomannose 
isomerase va gay b i ln tinh ribosome ddn d i n ue 
eh l tong hpp protein. Do tac dung theo nhi lu co 
che khac nhau nhu vgy ma tl le de khang ciia vi 
khuan ddi vd'i bac Id rdt th ip i'- '̂. 

Trong Nch su, bgc dupe sir dyng lam thuoc 
dud'i nhieu dang khdc nhau, mol logi d i u cd uu 
nhuac d i lm rieng. Bac nitrat eho nong dp ion Ag* 
eao nhung dung dich khdng on djnh. C/ nong dp 
eao han 1%, dung dieh bac nitrat cd khd nang 
gdy dpe vd'i le bdo va cac md; nitrat lam giam 
kha nang lien v l t thuang va khi bj khu thanh nltrit 
se lao ra cac chat oxi hda gay ddc l l bdo, giam 
kha nang tdi tgo t l bao b i lu md. Bac protacgon 
cd mau khdng duac ua chupng, dp on djnh thdp. 
Bae sulfadiazin sir dgng duai dgng kem khd ve 

sinh vet thuang, thd'i gian lae dyng ngan. San 

pham cd the lam giam kha nang ldi tao b i lu md 

edn dpe tinh doi vai tuy xuang chii yeu Id do 

propylen glycol c6 trong dang thu lc gay nen. 

Nhff Crng dung edng nghe nano, tieu phan nano 

bae da dupc long hpp va hipn dang dupe irng 

dung trong nhi lu Unh vyc nhu y le, mdi trud'ng, 

dien tCr ... Cac hat nano bgc vd'i nang lupng be 

mat lan cd kha nang giai phdng tCr tCr cac ion bgc 

vao trong dung dieh, nhd' vdy nano bae ed hieu lyc 

khu khuan keo ddi han so vai keo bge. Tuy nhien 

dang l i l u phan nano cua bae nguyen to cd nhupe 

d i lm Id kha ndng giai phdng ion bac thap. Gan 

day cae nha khoa hpc da phdt trien thanh cdng 

thude su dung muoi It lan cua bgc dud'i dang vi 

mang kim loai cho myc dieh chlng nhiem khuin. 

Cae thuoc nay cd uu diem la k i lm soal dupe t i c 

dp giai phdng ion bae d- mu'c loi uu, trong thd'i gian 

dai. Cae nghien ciru theo huang ndy hien ehua 

dupc trien khai trong nud'c. 

Nhdm tao lien d l cho vide phat t r i ln cac thuoc 

khang khuan ILP mudi It tan eua bge, chung tdi 

l i l n hanh nghien ci>u long hpp lieu phdn nano 

bac clorid va xae i^nh mdt s6 dgc lfnh eua he 

nano dieu c h l duac. 

Nguyen iieu va phu'ong phap 
nghien CIFU 

Nguyen l i^u 

Nguyen lipu su dyng Id bae nitrat, natri clond, 

beta-cyclodextrin. polyvinyl alcohol, methocel E6, 
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earbomer 934 dgt tieu ehuan dupe dyng va nud'c 
e l l 2 lan. 

Thiet bj 

Cdc may mde, th i l t bj dupc sir dyng chCi yeu 
la may khuay tir, may sieu dm, mdy quang pho 
tir ngoai - kha k i ln , may ly lam, kinh h i ln vi dien 
tu qudt, mdy quang pho h ing ngogi, mdy do pho 
nhilu xg lia X, may do kleh thud'e t i lu phan va 
the Zeta. 

Phu'O'ng phap nghien cu'u 

Tilu phan bae clorid dupe long hpp tir phan 
ung tgo k i t lua giua bge nitrat vd natri clorid 
trong dung djch nud'c cua chat on djnh. Phan 
ifng dupc thyc hien trong dieu kien tranh anh 
sdng theo quy trinh sau: hda lan bac nitrat vdo 
dung djeh nud'c ciia chat on djnh dupc khao sal. 
Nhd tir tir dung dich natri clorid 0,1 M vdo, t l c d d 
nhd 0,5 mi/phut, vira nhd vira khuay Iron d* t i e do 
500 vdng/phut. T i lp luc khuly duy tri trong 1 gid-. 

Dudng kinh lieu phdn, chi s l da phan tan 
(PDI) vd the Zeta dupc do bdng may Zetasizer 
Nano ZS90 Malverin, chl sd khiic xa 1,34, dp hap 
thy 0,001. Hinh dang l i l u phdn duac xac dinh 
bdng kinh h i ln vi dien tCr quet (SEM) S4800-
NIHE, dipn the gia ldc la 5,0 kV. Pho hap thu 
UV-VIS dupc do bang mdy Cary UV-60 vai cuvet 
thgch anh 1 cm trong vung buac sdng tir 200 
d in 800 nm. Cde mdu deu dupe pha loang 10 
l ln bang nud'c eat. 

Ph i nhieu xa lia X ciia tua thu dupe khi ly 
tdm hon djch d' nhidt dp phong vd'i toe dp 5.000 
vdng/philt trong 20 phut dupe do bang mdy 

Bang 1 : Duung kinh, PDI va 
bdo chd voi mgt 

D8 Advanced Brucker. Pho hong ngogi dupc do 

bang may Shimadzu IRAffinity-1 S FTIR, sir dyng 

phuang phap dap vien v6i KBr. 

Cac thi nghiem dupc thyc hien lai cae phdng 

thi nghipm ciia Trud'ng DH Dupc Ha Ndi, Vien 

Ve smh djch t l Trung uang, Dgi hpc Qu ic gia 

Ha Ndi. 

Ket qua va ban iuan 
Anh hu'O'ng cua logi chat on djnh den s y 

hinh thdnh t i lu phdn bac clorid 

Trong thu nghiem dau tien, eac tac nhan on 
djnh beta-cyelodextrin (^-CD), polyvinyl alcohol 
(PVA), polyethylene glycol 400 (PEG 400), 
methocel E6, earbomer 934 l l n lupt duac sir 
dung d l d i lu che hdn djeh bac clorid. Day la cdc 
chat dupe su dung trong cdng nghipp dupc, c6 
tdc dyng tang dp on dinh hdn djeh bang each lam 
tdng dp nhdt dung dteh, giam k i t ly lieu phan. 
Lupng bgc su dung la 0,0204 g (0,12 mmol). So 
mol natri clond gdp ddi bgc nitrat de dam bao 
ehuyin todn bd bgc nitrat thdnh bgc clorid. TI Id 
mol beta-eyelodextrin : bge nitrat la 4 :1 . Cae chat 
I n djnh khac khdng cd khoi lupng mol xac djnh 
ndn dupc ldy bdng khoi lupng beta-cyelodextrin 
(0,5448 g). Cae ch i t nay tgo dung djeh ed nong 
dd khoang 1,4% (kl/kl). Lupng nuac cat su dyng 
la 35 ml de dam bao hda lan hodn loan chdt ed 
dp lan kem nh i t la beta-eyelodextrin. Duang 
kinh, ehi s l da phan tan vd t h l Zeta eua hdn djch 
bgc clorid dupc d i lu c h l vai cdc chdt on dinh 
khdc nhau dupc t h l hien trong bdng 1. 

the Zeta cua tidu phdn AgCI 

s6 chat 6n dinh 

MSu Chat ben hoa 

Ml /JCD 

M2 PVA 

Btrimg kinh (nm) 

324,4 

85.7 

Pic 1 (nm) 

322.5 

83.11 

Pic 2 (nm) 

5062 

5208 

%Plc1 

95 

96.9 

%Plc2 

5 

3.1 

PDI 

0.229 

0.238 

The Zeta (mV) 

-20.8 

-13.2 

m PEG400 - - . . . . -

M4 Melliocel E6 

M5 Carbomer 934 

274,2 

201,4 

321.8 

237.8 

0 

0 

100 

100 

0 

0 

0.209 

0.148 

-9.44 

-14.7 

"-"; Khdng xac 

K l l qud eho th i y cdc tieu phdn AgCI dupc 

bdo c h l vd'i PVA (M2) cd dud'ng kinh trung 

binh nho han dang ke so vai ede ch i t ben hod 

cdn lgi. Gia tri PDI eiia cdc mau deu nhd han 

0,5 cho thay phan b l kich thud'e tuang do! ddu. 

PDI cua M l va M2 cao han cdc mau khdc do 

dinh do (go tua to 

xuat hien pie phu a khoang 5000 - 5200 nm. 

The Zeta dm cua hdn dich ed the la do Id'p ion 

am Cl- h i p phy len be mat t i lu phan. Tir eac k l l 

qua nay, PVA dupe chpn de khao sat t i lp anh 

huang cua ndng dp chat on djnh d i n dae tinh 

lieu phdn. 
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Anh hu>ang cua nong dp PVA den SLP hinh 

thdnh tieu phan bac c lor id 

Trong thir nghiem t i l p theo, hdn djch bac 
clorid dupc bao c h l vai lupng PVA tang d i n 

tir 0,0340 g d i n 1,0897 g, cac thanh phan khdc 
giu nguyen. Dud'ng kinh tieu phdn, ehi s l da 
phan tan, t h l Zeta eua cac mdu dupc the hidn 
trong bang 2. 

Bang 2: Dirang kinh, PDI va thd Zeta cua tieu phdn AgCI 

bao chd vai cdc ndng do PVA khdc nhau 

Man 

M6 

M7 

M8 

M9 

MIO 

Mil 

Lirang PVA (g) 

0.0340 

0.0681 

0,1362 

0,2724 

0.5448 

1,0896 

Buong kinh (nm) 

116,5 

98.9 

84.3 

80.51 

85.7 

92,85 

Pic 1 (nm) 

142.5 

110.8 

94,56 

77,66 

83,11 

112,5 

Pic 2 (nm) 

0 

0 

4910 

0 

5208 

0 

%Plc1 

100 

100 

98.8 

100 

96,9 

100 

•/. Pic 2 

0 

0 

1,2 

0 

3,1 

0 

PDI 

0,190 

0,149 

0.166 

0.251 

0.238 

0,207 

The Zeta (mV) 

-17.9 

-17,1 

-19.4 

-21,7 

-13,2 

-20,1 

K i t qua thu dupe eho thay khi lupng PVA 

tang tir 0,0340 g d i n 0.2724 g, kieh thud'e tieu 

phdn giam dan. Dieu nay cd the id do d' ndng dp 

PVA thap, dd nhdi cua mdi trud'ng nhd, khd nang 

bao phu, tgo lap do ngan can cde t i lu phan k i t ty 

cua PVA thap nen kich thud'e t i lu phan tang. Tuy 

nhidn khi lupng PVA tang tir 0,2724 g d i n 1,0896 

g, kich thud'e l i l u phan lai tang dan. Cd t h l la do 

lupng PVA qua nhi lu lam tang dp nhoi ciia mdi 

trudng, gidm kha nang phan tan eua tieu phdn 

va do dd lam tang kich thuac t i lu phdn. PDI cua 

cac m i u dao ddng tir 0,149 d i n 0,251 cho thay 

sy phdn bo kich thud'e t i lu phdn tuang doi dong 

deu. Cac hon djch tuang d l i khdng on djnh ( th l 

Zeta ndm trong khoang ± 10 d i n ± 30 mV). Tuy 

nhien ve ldu dai, ed the diing phuang phap ddng 

khd de tang dp b i n eho tieu phan. 

Trong cae mau duac khao sat, M9 chira 

0,72% PVA cd kieh thud'e t i l u phdn trung binh 

thap nhat, gia tri tuypt ddi eua t h l Zeta Id'n nhal, 

han nira ehl ed 1 pic d' khoang 80 nm. 

Mot 50 tinh chat ly hoa cua tieu phan nano 

bac clorid sir dung PVA Idm chit on dinh 

Hinh dang tiiu phan 

Anh chyp SEM cua hdn djch (hinh 1) cho thay 

cac l i lu phan ed nhi lu hinh dgng nhung chii y l u 

la hinh ldp phuang. Cdc lieu phdn khdng dupe sdc 

egnh cd the Id do chung dupe bao bpc bd'i PVA. 

Hinh 1 : Hinh dang tiiu phan b^c clorid quan sdt 
bdng kinh hien vi dien fi> quet 

Do ben voi anh sang 

Hdn dich bge clorid dupc cho t i lp xiic vdi lia 
UV 254 nm trong vong 5 gid'. Hdn djch chuyin d in 
tir mau trang dnh xanh trong sang mdu tim than. 
So sdnh pho hap thy UV-Vis cua hon djeh ngay 
sau khi bao eh l va sau khi ehi lu sdng cd t h l nhdn 
thay hdn djch nano bac clorid mdi bao c h l ehi hap 
thu manh trong viing buac sdng nhd han 300 nm. 
Sau khi eho t i l p xiic vai tia UV 254 nm, kha ndng 
h ip thy cua hon djch trong viing 300-600 nm lang 
len dang k l . AgCI khdng cd khd nang hap thy 
bud'c sdng trdn 400 nm vi ed nang lupng vung 
d m (band gap) tare t i l p va gidn t i l p lan lupt id 
5,15 eV (= 240 nm) va 3,25 eV (« 380 nm). Pie h ip 
thy rpng d trong vung 300 - 600 nm xual hidn id do 
cpng huang plasmon b l mat, mpt hi^n lupng hay 
ggp d' cae t i lu phan nano kim loai cd kich thuac tu-
2 d i n 100 nm P'. AgCI cd the da ehuyen thdnh Ag 
khi tiep xue vd'i dnh sang, bam ty tren be mgt t i lu 
phdn nano gay ra hien tupng ndy i*'. 
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Wavelength (nm) Wavelength (nm) 

Hinh 2: Pho hap thu UV-VIS cua hdn dich ngay sau khi bao chi (A) 
va sau khi chieu UV 254 nm trong 5 gia (B) 

Bin chit hda hoc cia tliu phan t i fong (Jng vci'i (111), (200). (220), (311), (222), 

Tren ph6 X ray cua tieu phan thu diiac ( » (100). (331) va (420) xac nhan sij- hi#n dien cOa 

c4c pic xuat hi?n a 26: 27,91°; 32,32"; 46,27°; AgCI. 

54.85°; 57,49°; 67.42°; 74.63°. 76,84° ian iu'ot 

Hinh 3: Phd Xray cua tieu phdn nano b^c clorid 

Tuxmg tac giO'a tieu phdn va chat 6n dmh hong ngoai cua PVA i^. Nhu vay ed the sa bd 

Khdng thay cd sy khac biel giu-a pho IR 
cua tieu phdn nano bac clorid thu dupe va pho 

kel lugn tuang tde giCra tieu phan AgCI vd PVA 
la luang tac vat ly, khdng cd tuang lac hda hpc. 

IR: v^„(film)/em-^ 3744, 3676, 3296, 2940, 2909, 2835, 2382, 2347, 2311, 1647, 1562, 1549, 1512. 
1427, 1371, 1329, 1242, 1140, 1090, 1020,941,845,700,604,521,472,420 

Hinh 4: Phd hdng ngoai cua tieu phdn nano bac clond 

TAP C H I DlTQC Hpc - 8/2015 (SO 472 NAM 55) 



Nghien cu'u - Ky thuat 

Ket luan Tai lieu tham khao 

Trong nghien ci>u nay, tieu phan nano bac 1. Chaloupi<a K., ridalam Y., Selfailan A..ty|. (2010). 
clorid da d w c tong hop thanh cong nho phan "Nanosllver as a new generation ot nanoproduci in 

(ing tao kSt t(ja g B a bac nitrat va natri clorid ^ ^ " ^ g ^ ' =PP'i'=='i''"^". ' " « " * Blotechnol.. 28(11), 

trong dung dich nu-ffc cOa PVA. Cac tl^u phan 
thu a(,oc CO du'dng kinh trung binh khoang 80 ^ 2.,Atiyeh a S. Costagliola M Hayek S. N Dibo 

. : . , , . . . . . ^^=.^1 ^'. \^. S. A. (2007), Effect of silver on bum wound infection 
nm, phan bo kich thuac tuang doi dong deu. Cae ^ ^ ^ j ^ ^ , ^^^ ^^^^^^. ^^^.^^^ ^^ ^^^ aterature', Bums. J. 
dae tlnh khdc cua tieu phan nhu the Zeta, hinh ,^f g^^ Q^J^ ,„ j 33(2), i39_i48. 

dgng, dp b i n vai anh sang, ban c h l l hda hpc, 3. Henglein A. (1993), "Physicochemical properties 
tuang lae vd'i chat on djnh eung dupc xac ffinh. ^f 3̂ 3̂11 metal particles in solution: "microelectrode-
Tu- cdc k i t qua thu dupe, ehung tdi d l nghj t i l p reactions, chemisorption. composite metal particles, 
tye ede nghien cuu nham danh gid dp on dinh, and the atom-to-metat transition", Joumal of Physical 
kha nang gidi phdng ion Ag* vd hogt llnh khang Chemistry, vol. 97. no. 21, pp. 5457-5471. 

khuan ciia t i lu phan nano bac clorid, hudng tai 4 Seungwook K., Haegeun C, Jong H. K., Ho 
phdt tr i ln mdt thulc ch lng nhiem khuan tir muoi G. Y., Woong K. (2010), "Facile synthesis of AgCI 
bac nav nanocubes and their derivatives". Bull. Korean Chem. 

, . « . . , . . , r. ^^- Soc, 31(10), 2918-2922. 
Len cam on: Cac tdc gia xm cam an Ban Chu 

, . . , . . . . ^ . . ^ . ^- ^ a • u 5, Elkan R. B., Robert K. 1948, "The infrared 
nhidm de tai Khoa hgc cong ngh^ cap D^i hoc , , • • , , u 1- . >i ^ t o 
^ ; _ , „ „ ^ , , „ ,_ ,. ; spectnjm of polyvinyl alcohol, J. Am. Chem. Soc, 
Quoc gia Ha Noi. ma so QG. 14.58 da tai tra cho JQ,2) 862-864 
nghidn cuv. 

{Ngdy nh$n bdi: 22/05/2015 - Ngay duydt ddng: 04/08/2015) 

NJ Danh gia doc tinh cap va ban trirong dien 
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Summary 
The moxifloxacin hydrochloride synthesized at the Institute of l^arine Biochemistry was evaluated for 

acute and subchronlc toxicity in mice and rabbits. The LD^^ of Moxifloxacin hydrochloride in mice was 
2.386 ± 0.211 g/kg body weight for oral single dose. In the subchronlc study, rabbits were administrated 
moxifloxacin hydrocholride at the daily doses of 24.8 mg and 74.4 mg/kg/day for a course of successive 
28 days. After 14 and 28 days, blood and tissue samples were taken for hematological, biochemical 
and histopathological determinations. /Wosf of hematological, biochemical parameters showed non­
significant difference between the treated and control groups, except ALT, which was increased in the 
group of rabbit taken the dose of 74.4 mg/kg/day for 28 days. However, 14 days after the last oral 
administration, ALT was reduced without significant difference t>etween treatment and control groups. 

Keywords: Moxifloxacin hydrochloride, acute toxicity, subchronlc toxicity. 
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