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| Nghién ciru tong hop tiéu phan nano bac clorid

Trinh Ngoc Duong!, Chir Thi Thu Huyén!, Nguyén Thi Thanh Binh"
Pham Thanh Phic?, Vil Dire Loi', Nguyén Thanh Hai'

!Khoa Y Duge, Pai hoc Quic gia Ha Noi

*Khoa Dugc - Bénh vién K

" E-mail: binhnguyen@vnu.edu.vr

Summary
Nano particles of silver chioride were prepared by precipitation reaction of sodium chioride on silver
nitrate in aqueous fons of sevaral itizators. Polyvinyl alcohol {abaut 0.72%) was found fo be a
good agenf for the formation of AQCi nano grains. The average particle size was about 80 nm and the
obtained suspensions were polydisp with Polydi ity Index of 0.251. Other characteristics of the
obtained AgCi nanopatticles such as Zeta potential, morphalogy, fight stabilizing, chemical nature and
interaction with the stabilizators were aiso studied.

Keyword's: Silver chioride nanoparticles.

Pat van aé

Bac la mét trong nhirng nguyén & cd tinh
khang khuan manh nhét trong tw nhién. B3¢ tinh
khang khuén clia bac bét ngudn tiv tinh chét héa
hoc ciia céc ion Ag”. lon ndy 6 kha nang lign két
manh v&i peplidoglican cla véch té bao vi khun
va gdy phan giaI mang t& bao. Ag* co thé d vao
bén trong té bao va phan ¢ng véi nhém mercapto
—SH clia phan ttr enzym chuyén héa oxy, vb hidu
héa men nay dén dén e ché qua trinh hé hap
cfia té bao, 1am cho vi khuAn bj t& ligt, Ag® ¢o kha
nang lién két véi cac base cilia DNA va trung hoa
dién tich ciia gbc phosphat do d6 ngan chin qua
frinh sao chép DNA. Ngoai ra Ag* con twong tic
vGi nhém mercapto trén bé mét hasc bén trong
vi khudn iam b4t hoat enzym phosphomanriose
isomerase va gay bién tinh ribosome dan dén e
ché téng hop protein. Do tac dung theo nhidu cor
ché khéac nhau nhi vay ma i 1 dé khang clia vi
khuén a6i v6i bac Ia rit thip 02,

Trang lich st, bac duoc stz dung lam thube
duén nhieu dang khac nhau, mbi loai déu ¢6 wu
nhuoe didm riéng. Bac nitrat cho ndng 3 ion Ag*
620 nhung dung dich khéng dn dinh. & ndng d6
€ao hon 1%, dung dich bac nitrat c6 kha nang
g3y doc v&i té bao va cac mé; nitrat [am giam
kha nang lidn vét thirang va khi bi khi thanh nitrit
s& tao ra cac chit oxi hoa gay doc té bao, gidm
khé nang i tao té bao biéu mé. Bac protacgon
©6 mau khéng dwrgc wa chudng, 6§ 6n dinh thap.
Bac sulfadiazin slr dyng dwdi dang kem kho vé
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sinh vét thuong, thoi gian tac dyng ngén. San
phim c6 thé lam giam kha ning tai tao bidu mo
con @3¢ tinh a8 voi tiy xuong chd yéu 1 do
propylen glycol cé treng dang thude gay nén.

Nh# eng dung cong nghé nano, téu phéan nano
bac @& duoc téng hop va hién dang dugc img
dung trong nhidu [inh vire nhu y t&, méi trudng,
dign t ... Cac hat nano bac véi ndng ivong bé
mit lén cd kha nang giai phong tir te céc ion bac
vao trong dung dich, nhér vay nano bac cé hiéu lvc
khir khudin kéo dai hon 80 voi keo bac. Tuy nhign
dang tiéu phan nano clia bac nguyén té c6 nhuoc
diém la kha nang gidi phéng ion bac thdp. Gan
déy céc nha khoa hgc da phat trién thanh céng
thubc sz dung mudi it tan cla bac duwéi dang vi
mang kim loai cho muyc dich chéng nhiém khuin,
Céc thubc nay c6 wu didm 13 kiém soat duge the
di gidi phdng ion bac & mire téi L, trong thdi gian
dai. Cac nghién ciru theo hurding nay hién chua
duoc trién khal trong nure.

Nh&m tao tién Gé cho viéc phat tridn cac thude
khang khusin tir mudi it tan clia bac, chung ti
tién hanh nghién ciru tdng hop tidu phan nano
bac clorid va xac dinh mdt s6 dac tinh ctia hé
nano digu ché duroc.

Nguyén liéu va phuwong phap
nghién ciru
Nguyén ligu

Nguyén ligu s& dyng I3 bac nitrat, natri clond,
beta-cyclodextrin, palyvinyl alcohol, methocel E6,
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carbomer 934 dat tiéu chudn dwoc dung va nrdrc
cAt2 lan.

Thiét bi

Céc may mac, thiét bi dwerc siv dung chi yéu
la may khudy tir, may siéu am, may quang phd
t& ngeal — kha kién, may ly tam, kinh hién vi dién
tir quét, may quang phd héng ngoai, may do phd
nhidu xa tia X, may do kich thwoc tidu phan va
thé Zeta.

Phiwrong phap nghién ciu

Tiéu phan bac clorid dwoc tdng hop tir phan
(mg tao két tla gitra bac nitrat va natri clorid
trong dung dich nwéc cia chét 6n dinh. Phan
wng duoc thue hién trong diéu kién tranh anh
sang theo quy trinh sau: hoa tan bac nitrat vao
dung dich nwérc clia chét dn dinh dworc khao sat.
Nhé t» tir dung dich natri clorid 0,1 M vao, tdc d6
nhé 0,5 mifphut, viva nhd viva khudy tron & tée do
500 véng/phut. Tiép tuc khudy duy tri trong 1 gics.

Budng kinh tiéu phan, chi sb da phan tan
(PDI) va thé Zeta duoc do bing may Zetasizer
Nano Z890 Malverin, chi s khic xa 1,34, d6 hdp
thy 0,001. Hinh dang tiéu phén duoc xac dinh
bang kinh hién vi dién tr quét (SEM) S4800-
NIHE, dién thé gia téc I2 5,0 KV. Phd hép thy
UV-VIS duoc do bang may Cary UV-60 vori cuvet
thach anh 1 cm trong viing buwdc séng tr 200
dén 800 nm. Cac miu ¢éu duoc pha loang 10
14n bang nuoc cht.

Phd nhidu xa tia X cla tla thu dwec khi ly
1am h3n dich & nhist d6 phong vor tc d6 5.000
véhgiphit trong 20 phut duoc do bang may

D8 Advenced Brucker. Phé héng ngoar duoc do
bang méay Shimadzu IRAffinity-1S FTIR, si¥ dung
phuong phap dap vién voi KBr.

Cac thi nghiém drorc thure hién tai cac phong
thi nghiém ciia Treeng DH Duge Ha Noi, Vién
V& sinh dich t& Trung wong, Pal hoc Qudc gia
Ha NéI.

Két qua va ban luan

Anh hwéng clia loai chét dn dinh dén sy
hinh thanh tiéu phan bac clorid

Trong thir nghiém dAu tién, cac tac rhan én
dinh beta-cyclodextrin (8-CD), polyviny! alcohol
(PVA), polyethylene glycol 400 {PEG 400),
methocel E6, carbomer 934 1An lwot duoc sl
dung d& didu ché hdn dich bac clorid. Day (& cac
chét dwoc sk dung trong cong nghiép dugre, ¢6
tac dung tang d6 én dinh hén dich béng cach lam
tang do nhot dung dich, gidm két tu tidu phan.
Lugng bac stz dung 14 0,0204 g (0,12 mmol). S8
mol natri clond gip @61 bac nitrat d& dam bao
chuyén t0an bé bac nitrat thanh bac clorid. T7 18
mol beta-cyclodextrin : bac nitrat la 4:1. Cac chét
&n dinh khac khong cé khéi lueong mol xac dinh
nén duwoc ldy bang khdi lwgng beta-cyclodextrin
(0,5448 g). Céc chét nay tac dung dich cd néng
d5 khoding 1,4% (kIKI). Lurgng nudrc cAt st dung
1a 35 ml dé dém bao hoa tan hoan toan chat co
d6 tan kém nhat 13 beta-cyclodextrin. Duwdng
kinh, chi s6 da phan tan va thé Zeta ciia hén dich
bac clorid duoc diéu ché véi cac chat 8n dinh
khéc nhau duoc thé hién trong bang 1.

Bang 1: Puong kinh, PDI vé thé Zeta cta tiéu phan AgCt
bao ché voi mot s6 chat 6n dink

M3u  Chitbénhod BDudmgkinh(nm) Picf{nm}  Pic2{nm) %Pic1 %Pic2 PDI ThéZeta(mV)
M1 BCD 3244 3225 5062 95 5 0,229 208

M2 PVA 857 83,11 5208 9.9 31 0238 132

M3 PEG400 - - - - - - -

M4 Methacel E6 2742 3218 0 100 [} 0,209 444

M5 Carbomer 934 2014 2378 0 100 0 0,148 14,7

" Khong xac dinh do tao fia to

Két qua cho thiy cac tidu phan AgCl dugc
bao ché v&i PVA (M2) ¢d dudng kinh trung
binh nhé hon dang ké so véi cac chat bén hoa
con Iai. Gia trf PDI cia cac mau déu nhd hon
0,5 cho thay phan bb kich thuéce tvong dbi déu.
PD! clia M1 va M2 cao hon cac mAu khac do
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xudt hién pic phy & khoang 5000 - 5200 nm.
Thé Zeta am cla hdn dich ¢6 thé 14 do Iop ion
am CI hép phu 1&n bé mat tidu phan. T cac két
qud nay. PVA dwoc chon d& khao sat tiép anh
huwéng clia ndng d9 chét én dinh dén dac tinh
tiéu phan.
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Anh hwéng ciia nong dé PVA dén sy hinh
thanh tiéu phan bac clorid

Trong thir nghiém tép theo, hén dich bac
clorid duoc bao ché voi lwong PVA tang dan

tlr 0,0340 g dén 1,0897 g, cac thanh phan khac
gi nguyén. Budng kinh tidu phan, chi sé da
phan tan, thé Zeta cua cac mau dugc thé hign
trong bang 2.

Bang 2: Duong kinh, PDI va thé Zeta cUa tiéu phan AgCl
bao ché voi cac nong do PVA khéc nhau

Miu  LwongPVA(g) Dwongkinh(nm) Pic1(nm) Pic2(nm) %Pic1  %Pic2 PDl Thé Zeta(mV)
M6 0,0340 16,5 1425 0 100 0 0,190 179
M7 0,0681 989 1108 0 100 0 0,149 4741
M8 0,1362 843 94,56 4910 98.8 12 0,166 -194
M3 02724 8051 71.66 0 100 0 0,251 217
M10 0,5448 857 83,11 5208 96,9 31 0,238 -132
M1 1,0896 92,85 125 0 100 0 0,207 201
Két qua thu duoc cho thay khi luong PVA

tang tir 0,0340 g dén 0,2724 g, kich thudc tidu

phan giam dan. Diéu nay c6 thé 1a do & ndng do

PVAthap, d6 nhét clia moi truong nhd, kha nang

bao phi, tao I&p &0 ngan can céc tidu phan két ty

clia PVA thap nén kich thudc tiéu phan tang. Tuy

nhién khi lwong PVAtang tir 0,2724 g dén 1,0896

g, kich thwéc tiéu phan lai tang dan. C6 thé 1a do 1 A > A

lugng PVA qué nhiéu lam tang do nhot clia moi Hinh 1: Hinh dang tiéu phéan bac clond quan sat

treong, giam khd nadng phan tan cla tiéu phan
va do d6 lam tang kich thwoc tiéu phan. PDI clia
céc mau dao dong tir 0,149 dén 0,251 cho thay
sy phan bé kich thuée tidu phan twong déi déng
déu. Cac hén dich twong déi khang 6n dinh (thé
Zeta ndm trong khoadng + 10 dén + 30 mV). Tuy
nhién vé |au dai, c6 thé ding phuong phéap déng
kho d& tang d6 bén cho tidu phan.

Trong cac mau dugc khdo sat, M9 chira
0,72% PVA c6 kich thudc tidu phan trung binh
thép nhét, gia tri tuyét d1 cla thé Zeta Ién nhét,
hon niva chi ¢é 1 pic & khoang 80 nm.

Mot s6 tinh chat Iy hoa cta tidu phan nano
bac clorid str dung PVA Iam chét én dinh

Hinh dang tiéu phan

Anh chup SEM ctia hdn dich (hinh 1) cho thdy
cac tidu phan c6 nhigu hinh dang nhung chi yéu
la hinh I3p phuong. Cac tiéu phan khang duge séc
canh co thé Ia do chiing duroc bao boc béi PVA.
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béng kinh hién vi dién ti quét

D6 bén véi énh sdng

Hén dich bac clorid duwoc cho tiép xtic véi tia
UV 254 nm trong vong 5 gié. Hn dich chuyén dan
tlr mau tréing 4nh xanh trong sang mau tim than,
So sanh phd hép thu UV-Vis clia hén dich ngay
sau khi bao ché va sau khi chidu sang c6 thé nhan
thay hdn dich nano bac clorid méi bao ché chi hip
thu manh trong viing budc séng nhd hon 300 nm.
Sau khi cho tiép xuic voi tia UV 254 nm, kha nang
hép thy cta hén dich trong viing 300-600 nm tang
len dang ké. AgCl khong c6 kha nang hép thy
buée song trén 400 nm vi ¢6 nang lueng ving
cém (band gap) truc tiép va gian tiép 1an luot 1a
5,15eV (=240 nm) va 3,25 eV (= 380 nm). Pic hép
thu réng & trong vaing 300 - 600 nm xu&t hién la do
¢éng huéng plasmon bé mat, mot hién twong hay
gép & cac tiéu phan nano kim loai cé kich thude tir
2 dén 100 nm Bl AgCl c6 thé 63 chuydn thanh Ag
khi tiép xtic voi anh sang, bam ty trén bé mat tidu
phan nano gay ra hién tuvong nay 1,

TAP CHI DUQIC HQC - 8/2015 (SO 472 N 11 55)
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Hinh 2: Phé hép thu UV-VIS ciia hdn dich ngay sau khi béo ché {A)
va sau khi chiéu UV 254 nm trong 5 gic (B)
Ban chit hba hoc cua tidu phan twomg tng ven (111), (200}, (220), (311), (222),
Trén phé X ray coa tidu phan thu dwoc c6  (400). (331) va (420) xac nhan sy hign dign cla
cac pic xut hign & 28: 27,91° 32,32°; 46,27%; AgClL.
54,85%; 57,49° 67,42° 74,53°, 76,84° 1an luot

Hinh 3: Ph6 X ray ctia téu phan nano bac clorid

Tirong tdc gidra tiéu phan va chat én dinh héng ngoai ctia PVA M. Nhu vay cé thé so bd
Khéng thiy co s¢ khac bigt giva phd IR két ludn trong tac gitka téu phan AgCl va PVA
clia téu phan nano bac clorid thu duwgc va phd & krong tac vat Iy, khéng co trong téc héa hoc.
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IR: v (film)lcm 3744, 3676, 3296, 2940, 2909, 2835, 2382, 2347, 2311, 1647, 1562, 1549, 1512,
1427, 1371, 1328, 1242, 1140, 1090, 1020, 941, 845, 700, 604, 521, 472, 420
Hinh 4: Phé hdng ngoai cua tidu phan nano bac clond
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Két luan

Trong nghién clu nay, tiéu phan nano bac
clorid da dwgc tong hop thanh céng nher phan
(¥ng tao két tia gira bac nitrat va natri clorid
trong dung dich nwéc clia PVA. Cac tidu phan
thu dwec co dweng kinh trung binh khoang 80
nm, phan b kich thuoc twong d6i déng déu. Cac
dac tinh khac clia tiéu phan nhu thé Zeta, hinh
dang, d6 b&n v&i anh séng, ban chét héa hec,
trong tac véi chét 6n dinh ciing dugc xac dinh.
Tir cac két qua thu dwoc, chang toi d& nghi tigp
tuc cac nghién ctru nham danh gia dé én dinh,
kha nang gidi phong ion Ag® va hoat tinh khang
khuan cha tdu phan nano bac clorid, hwdng téi
phat trién mét thudc chéng nhiém khudn ty mubi
bac nay.

L& eam on: Cac tac gid xin cdm on Ban Chi
nhigm dé tai Khoa hoc cong nghé cap Bai hoc
Quéc gia Ha Nbi, ma s6 QG.14.58 da tai tro cho
nghién ciru.
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Summary

The moxifloxacin hydrochloride synthesized at the Institute of Marine Biochemistry was evaluated for
acute and subchronic toxicity in mice and rabbits. The LD,, of Moxifloxacin hydrochioride in mice was
2.386 + 0.211 g/kg body weight for oral single dose. In the subchronic sfudy, 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 fissue samples were taken for hematological, biochemical
and histopathological determinations. Maost of hemalological, biachemical parameters showed non-
significant difference between the freated 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 iast oral

ation, ALT was red

d without significant difference between treatment and contro! groups.

Keywords: Moxifloxacin hydrochforide, acute toxicity, subchronic toxicity.
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