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Tém tit: Nano tiéu phan bac dang 1a mot mbi quan tim hép dan cua nganh dugc hién nay. Khong
chi c6 tac dung khang khuan hiéu qua ma con s6 hitu kha nang chong viém tdt, nano tiéu phén bac
dugc ung dung dé phat trién cac miéng dan, kem tri vét thuong, vét bong, ché tao my phim, chét
Kkhir mui va ca cac dung dich h trg ting cudong mién dich. Co ché tac dung da dang chinh 1a chia
khoa cho phd khang khuan rong va nhiing tac dung hiéu qua cua nano tiéu phan bac. Bai tong
quan dudi day dé cap dén cac noi dung trén ddng thoi ciing phan anh nhig tac dung khéng mong
mubn c6 thé gap phai khi st dung nano tiéu phan bac khi ung dung ching rong rii trong nganh

duoc.

Tir khéa: Nano tiéu phan bac, tong hop, khang khuan, chéng viém, doc tinh.

1. Giéi thiéu

Bac 1a nguyén t6 c6 kha niang khir khuin
manh nhét ton tai trong ty nhién va da duoc st
dung dé phat trién thudc chong nhiém khuan tir
cach day khoang 200 nam. Trong lich sir, dung
dich keo bac dugc st dung rong rai dé chira cac
bénh nim trén da, diéu tri cac vét thuong, vét
bong, cac bénh ring miéng va lam thubc nho
mat. Giita thé ky 20, sy phat minh ra cac thudc
khéang sinh véi hi¢u lyc khang khuén manh da
lam cho mirc d§ sir dung cac thude ¢o nguén
gbc tir bac giam dan. Tuy nhién chi 30 nim sau
d6, nguoi ta nhan thay hién twong dé khang
khang sinh & nhiu loai vi sinh vat, vi vy tinh ning
khang khuan cua bac lai duoc chi y. Cac thude
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c¢6 ngudn gdc tir bac c6 phd khang khuan rong
va rat hiém khi bi vi khuan khang tac dung [1].

Céc thudc tir bac déu c6 chung mot nguyén
tac 1a thudc can phai giai phong bac dudi dang
ion dé cho tac dung khang khuin [2]. Nhiéu
dang bac dugc st dung dé 1am thudc, dién hinh
la:

Dung dich keo bac

Pay la dang duoc st dung phd bién nhit
trude nam 1960, cac tiéu phan ion bac tinh
khiét, tich dién, duoc phan tan trong méi truong
16ng. Cac ion tich dién dy nhau, vi thé ching
duoc phan tan dong nhat trong moi truong ngay
ca khi d3 boi thude 18n vét thuong.

Phirc hop bac protein

Phuc hop bac véi cac protein phan tir nho
lam tang tinh 6n dinh cua ion bac trong dung
dich. Tuy nhién kha ning khang khuén kém ion
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bac va do ¢6 mdt s nhuoc diém nhat dinh nén
vao nhitng ndm 1960 chiing nhanh chong duogc
thay thé boi cac mudi bac.

Muéi bac

Bac nitrate 0,5% da tung 1a mdt dung dich
dién hinh va phd bién nhat dé tri cac bét bong
ngoai da. Dung dich mudi bac thé hién tinh
khang khuan cao, it bi vi sinh vat khang lai va
n6 con co kha ning giam viém bé mat vét
thuong. Tuy nhién, dung dich mubi bac khong
6n dinh, d& chuyén sang mau xam khi tiép xuc
v6i 4nh sang. O ndng d6 16n hon 1% dung dich
bac nitrate c6 kha ning giy doc véi té bao va
cac md; nitrate lam giam kha ning lién vét
thuong va khi bi khir thanh nitrite s€ tao ra cac
chat oxi hoa gy doc té bao, giam kha ning tai
tao té bao biéu mo.

Bac sulfadiazine

Bac sulfadiazine (tn thuong mai:
Flammazine, Silvadene) dwoc sit dung nhiéu
trong nhiing nam 1970. Bac nitrate va natri
sulfadiazine duoc phéi hop dé tao thanh bac
sulfadiazine st dung 1am thubc. Phirc hop nay
tac dung 1én thanh té bao vi khuan. Tac dung
khang khuan 14 tic dung hiép dong cua ca ion
bac va cua sulfadiazine. Cac dang thudc phdi
hop cac sulfamit khac nhau véi bac da dugc
nghién ctru thir nhiém in vitro, két qua cho thiy
bac sulfadiazine cho tac dung t6t nhat. Diéu nay
¢ thé duoc giai thich 1a do su lién két manh
cua bac sulfadiazine vo1 DNA cua vi sinh vat.
Su dé khang ciia vi khuan trén dong san pham
nay ciing di dwoc ghi nhan. San pham c6 thé
lam giam kha ning tai tao biéu mo. Poc tinh
dbi voi tay xuong cua thudc bac sulfadiazine
chu yéu 1a do propylene glycol co trong dang
thudc gy nén.

Hé gidi phéng ion bac kéo dai-nano tiéu
phdn bac

Céc hé kiém soat giai phong ion bac kéo dai
dugc phat trién trong nhimg nim gan diy va
duoc coi la mét cugc cach mang trong viéc phat

trién cic san phidm chéng nhidm khuin vét
thuong. Nhiéu dang cua bac dugc str dung dé
nghién ciru phat trién cac thuéc dang nay: nano
tiéu phan bac; nano tiéu phan céc mudi bac; hé
cac ion bac va nano tiéu phan bac phdi hop véi
cac polymer khac nhau...

Bai tong quan nay gidi thiéu cac cong trinh
nghién ciru vé bac trong d6 chu trong vao dang
nano tiéu phan bac trén cac khia canh tong hop
va danh gia tac dung ciing nhu nhimng trién
vong ung dung vao linh vuc dugc hoc.

Nhu di biét, hién nay, duéi quan diém cua
khoa hoc va cong nghé nano, viéc tao ra cac vat
thé véi kich thudc nano (10% m) da tré nén phd
bién. O kich thudce nay, cac hat vat chét thé hién
nhiéu tinh chit Iy hoa khac thuong so vai khi
vat chat d6 & kich thudce thd. Cac hat nano tiéu
phan bac v6i ning luong bé mit 16n, ty 1¢ cac
nguyén tir trén bé mat so véi tong sd céc
nguyén tir ctia tiéu phan cao, vi vy c6 kha ning
giai phong cac ion bac vao trong dung dich cao,
va cho hiéu lyc khir khudn dang ké. Thoi gian
giai phong ion bac tir cac nano tiéu phan bac
con kéo dai hon nhiéu so véi dang keo bac.

2. Tong quan vé nano tiéu phan bac

2.1. Phuwong phdp diéu ché nano tiéu phin bac

Hién nay c6 nhiéu phuong phép khac nhau
dé diéu ché nano tiéu phan bac, bao gdm tong
hop hoa hoc (chemical synthesis), vat ly
(physical synthesis) hay hoa 1y két hop
(physical chemical synthesis), sinh tong hop
(biosynthesis) va tong hop hoa thuc vat
(phytosynthesis).

Thach thic 16n nhét trong diéu ché nano
tiéu phan bac 1a viéc kiém soat cac thong sb
nhu kich thuéc tiéu phan, phan bd kich thudc,
hinh dang, hinh thai hoc, d6 on dinh, thanh
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phan héa hoc, ciu trac tinh thé, hiéu suit phan
g, tap chat.

2.1.1. Phuong phap téng hop héa hoc, vit
Iy hay hoa ly ket hop

Phuong phap phd bién nhét duoc sir dung
dé diéu ché nano tiéu phan bac la khtr bac nitrat
bang cic tic nhan khir héa nhu sodium
borohydrid, tia UV, tia y co-60
(photoreduction), khi H,, hydrazine, ethanol,
ethylene glycol, ascorbic acid va aliphatic
amines... Cac tac nhan khir ¢6 d0 manh yéu
khac nhau cho cac nano tiéu phan bac c¢é kich
thudc khac nhau. Sodium borohydride dugc su
dung rat pho bién do kha ning phan mg cao so
v6i cac chat khir khac; doc tinh thip hon so véi
hydrazine va hydroxylamines; an toan hon so
v6i dung khi H, hay cac tac nhan véat 1y khac;
kich thudc nano tiéu phan thu duoc twong ddi
nhé 1-15 nm [1, 3, 4].

Hdn hop phan tmg dugc thém chit 6n dinh
(stabilizer) va chat dinh vi (capping agent) dé
han ché sy két tu cta cdc nano tiéu phan. Cac
cac chat én dinh da duoc st dung gém: tinh bot
hoa tan, dich keo silica, polyvinyl alcohol,
polyvinyl pyrrolidone (PVP), p-cyclodextrin,
chitosan, etylene glycol, sodium dodecyl sulfate
(SDS), peptide, silica kich thudc nano... Mac du
¢6 thé sir dung nhiéu loai dung méi hitu co khac
nhau lam moéi trudng phan tan trong qua trinh
téng hop nano tiéu phan bac nhung nudc van la
dung méi duoc sir dung phd bién nhit [1, 5].

2.1.2. Phurong phdp sinh tong hop (biosynthesis)

Phuong phap sinh tong hop nano tiéu phan
bac bang nhiéu ching vi khuan va vi nim da
duoc cong bo. Dung dich bac nitrate dugc thém
vao sinh khéi vi sinh vat, tdc nhan khir hoa (nhu
hydroquinones) ¢6 mit trong sinh khdi s& khir
Ag" thanh nano tiéu phan bac dudi cac diéu
kién xac dinh. Nhuoc diém cua phwong phap

nay 1a kho khin trong viéc tinh ché miu va cac
san pham chuyén héa cta vi sinh vat co thé dé
lai vét trong san pham cudi cing gay kho khin
khi tng dung trong nganh dugc [1].

2.1.3. Phuong phdp tong hop héa thuc vit
(Phytosynthesis)

Gan day, viéc sir dung cac dich chiét tir
thyc vat 1am tac nhan khir hoa dé tong hop nano
tiéu phan bac ciing duoc chi y va phat trién do
tinh than thién moéi truong, do an toan cao va
gia thanh ré. Hon hop nhiéu thanh phan trong
dich chiét vira 1a tdc nhan khtr hoa vira 1a tac
nhan bén hoéa cho tiéu phan nano téng hop
dugc. Nhiéu tac gia da tong hop thanh cong tiéu
phan nano bac bang cach sir dung cac dich chiét
tu: cu nghé Curcuma longa, 14 ché xanh
Camellia sp., 14 hing chanh (tan la day)
Plectranthus amboinicus, 14 c¢bt khi tia
Tephrosia purpurea, la bach tat 1& Tribulus
terrestris, vo qua cam ngot Citrus unshiu, 1a 10
hoi Aloe vera, 1é& cay nhau Morinda citrifolia,
vo qua xoai Mangifera sp., 1a cdy ngot nghéo
Gloriosa superba, 14 bach dan FEucalyptus
chapmaniana, v6 qua chudi Musa sp., 14 man
kinh tt Vitex negundo... [6, 7].

2.2. Pdc diém cia nano tiéu phan bac va cac
phwong phap xdc dinh

Cac dac tinh ly, hoa ctia nano tiéu phén bac
dugce xac dinh boi mot sé phuong phap nhu:
phd hép thy nguyén tir (AAS); phd hap thu tir
ngoai - kha kién (UV-VIS); hién vi dién tir
truyén qua (TEM); nhiéu xa tia X (XRD); ph
hong ngoai (FTIR); tan xa anh sang (DLS).

Kich thuéc va hinh dang nano tiéu phan
thuong duoc xac dinh qua hinh anh TEM. Nano
tiéu phan bac sinh téng hop tr vi tao
Scenedesmus c6 dang hinh cAu, kich thuge 15-
20nm [8]. Nano tiéu phan bac dugc tong hop
hoa hoc bang chat khir 1a ascorbic acid trong
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hdén hgp CTAB/NH; ciing c6 dang gin nhu
hinh cdu véi dinh hdp phu UV-VIS cyc dai &
422 nm [9]. Pang Van Pha va cong sy da
nghién ctru ché tao keo nano tiéu phan bac bang
phuong phap chiéu xa y Coban 60 s dung
polyvinyl pyrolidon (PVP)/chitosan (CTS) lam
chit 6n dinh. Kich thuéc hat trung binh va tan
sd phan bd kich thudc hat dugc xac dinh bang
phuong phap dém hat tir anh TEM voi téng sb
hat tir 500-1000 hat. Nhom tac gia nhan thay
cac hat nano tiéu phan bac do ho tao ra chu yéu
¢6 hinh ciu, kich thuéc trung binh 1a 15,96
+0,51 nm (PVP), 5,55 £0,25 nm (CTS), 2,92
+0,05 nm (1% PVP/5% CTS), 11,44£2,07 nm
(1%PVP/ Ethanol 1M) [10].

Bé‘mg k¥ thuat DLS, Jaiswal va cong su do
kich thudce tiéu phan nano bac ché tao dugc tir
AgNO; la 4-6,2 nm khi dung B-cyclodextrin
lam chat dinh vi va 16,3 nm voi phan tng didu
ché khong dung B-cyclodextrin [5].

Tuy thudc do on dinh cta hé, kich thudc, do
phan b kich thudc... ma nano tiéu phan bac
hép thu cuc dai ¢ cac budc song khac nhau.
Guzman va cOng sy diéu diéu ché nano tiéu
phan bac tir mudi bac nitrate sir dung hydrazine
hodc hdn hop hydrazine véi natri citrate lam tac
nhén khir va sodium dodecyl sulfate (SDS) lam
tac nhan 6n dinh. Dung hydrazine lam tac nhan
khtr cho cac nano tiéu phan ¢ dang don phan
tan hinh ciu hodc tap hop thanh cac hat nho
kich thude tir 8 dén 50 nm, trung binh 14 24 nm.
Dung hdn hop hydrazine va natri citrate lam tac
nhan khir cho céc nano tiéu phan phan tan tdt
hon, hinh cu hoidc c¢6 canh, kich thude phan bd
thanh 2 nhém tir 15 dén 30 nm va tir 32 dén 48
nm. Nano tiéu phan bac hép thu UV-VIS cuc
dai 1an luot & 418 nm va 412 nm [11].

Budc song hép thu cuc dai cta nano tiéu
phan bac trong chat 6n dinh PVA va PVP lan
luot 12 410 va 418 nm [4].

2.3. Tac dung sinh hoc cua nano tiéu phan bac
(nanosilver efficacy)

2.3.1. Tac dung diét khudn

Ton bac c6 hoat tinh manh, dé dang lién két
voi cac protein tich dién am, RNA, DNA, ion
clorid. Pac tinh nay dong vai tro chinh trong co
ché khang khuén cua bac nhung ciing gy phuc
tap khi chung co thé lién két v6i protein trong
vét thuong. Thach thirc ctia cac san phidm chdng
khuén tai chd cta bac hién nay 1a kha ning giai
phong ion bac qua thap hodc qua nhanh, tinh
thdm kém, su c6 mat cla nitrate hay cac base la
cac chat gay anh huong khong tot dén sy han
gin vét thuong.

Bang dan vét thuong mudn phat huy tac
dung phai gidi phong du lugng bac dudi dang
ion hoa tan. Néu giai phong ion bac ¢ néng do
du6i mic te ché tbi thiéu (MIC — minimum
inhibitory concentration, 2 - 4 mg Ag'/l) trong
thoi gian kéo dai c6 thé dan dén tinh trang
khang thudc. Co ché d& khang 1a lam giam tinh
thAm véi bac va/hodc tang cuong hoat dong cla
hé théng bom déy bac ra khéi té bao. Vi vay,
viéc sur dung bac thiéu kiém soat co thé dan toi
gia tang kha ning dé khang cua vi khuan [12].
Bac nitrate giai phong ion bac ¢ ndng dd cao
nhung nhanh, nén phai thay miéng biang dan
thuong xuyén (Ién dén 12 lan/ngay). Bac
sulfadiazine cung cép du luong bac cin thiét
nhung tic dung duy tri yéu, tuy nhién so véi
bac nitrate, bac sulfadiazine da co sy cai thién
dang ké (chi phai thay miéng bang dan 2
lan/ngay). Bac calci phosphate va bac chloride
giai phong ion bac kéo dai nhung kho da ndng
d6. Dang nano tiéu phan bac c6 thé coi la dang
ly tuong nhat dé ché tao bang dan vét thuong,
vét bong nho khéc phuc dugc cac han ché cua
cac dang bac noi trén. Nano tiéu phan bac giai
phong Ag’, dang nay kho bi bat hoat bai ion
chloride hay chit hitu co so véi dang ion. Khi
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bac bi tiéu hao do phan tmg vdi cac té bao dich
hoic bi bat hoat boi cac protein hay anion trong
dich vét thuong, bac lai dugc bd sung lién tuc
gitip duy tri on dinh ham luong bac c6 hoat tinh
[2].

Bac 1a mot tac nhan khang khuén phé rong,
¢6 kha nang chéng nim men, nAm méc va vi
khudn, gon ca ching Staphylococcus aureus
khang methicillin va Entercocci khang
vancomycin. Dang kim loai bac twong d6i tro
va kho hap thu boi té bao dong vat co v ciing
nhu té bao vi khuan. Tuy nhién, trong dich vét
thuong hodc cac chét bai tiét khac, bac duoc ion
hoa va tré nén c6 hoat tinh. Tuong tu cac kim
loai nang khac, bac tac dong trén cac vi sinh vat
bang cach tin cong hé enzyme hé hdp, cac
thanh phan cua hé van chuyén electron ciing
nhu 1am suy yéu chirc ning cia DNA. Ion bac
tuong tac voi nhom thiol trong hé enzyme ho
hap cua té bao, twong tac véi cac protein cdu
triic va cac base cia DNA dan dén trc ché su
sao chép, twong tac v6i nhém sulphydryl trén
bé mat hodc bén trong vi khuén 1am bét hoat
enzyme phosphomannose isomerase, tuong tac
v6i peptidoglycan ciia vach té bao va gy phan
giai mang té bao, gy bién tinh ribosome din
dén wc ché téng hop protein. Do tac dung theo
nhiéu co ché khac nhau nhu vay ma ti 1& khéng
bac cua vi khuan 1a rat thap [1, 2].

Nano tiéu phan bac thé hién tac dung diét
khuan trén mot lugng 16n cac loai vi khuan,
nhimg loai dugc nghién ctru nhiéu nhat 1a tu
cau vang Staphyllococcus aureus, Escherichia
coli, lién cAu tan mau Streptococcus, truc
khudn mu xanh Pseudomonas aeruginosa va
phdy khuan ta Vibrio cholerae. Ngoai ra tac
dung ctia nano tiéu phan bac trén ndm Candida
albican va mot sd chung virut ciing di duoc
nghién ctru. Mau vé6i S. aureus ndng d6 3000
khuin/dia bi diét hoan toan béi dich keo bac-
silica & ndng d6 60 mg/l [13]. Shahverdi va

cong su (2007) da chi ra ring nano tiéu phan
bac duong kinh 5-32 nm tang tac dung diét
khuan cta nhiéu loai khang sinh nhu penicillin
G, amoxicillin, erythromycin, clindamycin va
vancomycin trén Staphylococcus aureus va
Escherichia coli [14]. Nghién ctru cua Jaiswal
va cong su (2010) cho théy s ¢cO6 mat cua tac
nhan dinh vi f-cyclodextrin lam tang rod rét tac
dung khang khuan cua cac nano tiéu phan bac
trén cac chung P. aeruginosa, E. coli va S.
aureus. O ndng d6 50 ppm va 100 ppm, nano
tiéu phan bac diét trén 96 va 98%, theo thu tu,
ca 3 ching vi khun nay [15]. Nano tiéu phan
bac diéu ché tir phan tng AgNO; véi dich chiét
ct nghé Curcuma longa & ndong do 50 mg/l tc
ché dén 99,1 % ching E. coli BL-21. Ruparelia
va cong su (2008) cong bd nf)ng do diét khuin
t6i thiéu cua nano tiéu phan bac trén nhiéu
chung E. coli 1a 60 -220 mg/1 [6]. Vai soi 100%
cotton dugc tim nano tiéu phan bac dén bio
hoa thé hién kha ning diét khuan tdt trén cac
loai truc khuin ma xanh, lién cau tan mau, tu
cdu vang va ndm Candida tai thoi diém ban dau
va ca sau 2 thang. Riéng voi E. coli, tic dung
ctia nano tiéu phan bac & mirc d6 trung binh.
Ngay sau khi phu nano tiéu phan bac thi tac
dung trén E. coli co biéu hién 6 mic du yéu
hon so véi trén cac loai vi khudn khac. Sau 1
thang va 2 thang thi hiéu lyc cua vai tim nano
tiéu phan bac trén E. coli khong rd, diéu nay
dugc 1y giai 1a moi truong nudi cdy E. coli co
chira nuée mudi sinh 1y (dung dich NaCl 0,9%),
ion CI' lién két véi Ag" tao AgCl lam giam
lugng Ag" tham gia vao qué trinh khir khuén,
hon nita ban than vi khuin E. coli ciing c6 stic
séng manh hon cac loai vi khudn khac [15].
Mot nghién ctru khic cia Nguyén Nhu Lam
va cong su (2009), nong do diét khuan t6i thiéu
clia nano tiéu phan bac voi P. Aeruginosa, S.
aureus, E. coli 1an luot 1a 100 mg/l, 12,5 mg/l,
3,125 mg/l sau 2 gio tiép xtc [16]. Nano tiéu
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phan bac do vién Cong nghé méi truong diéu
ché da dugc st dung dé nghién ciu danh gia
kha ning diét khuin ddi véi mot so chung vi
khuan phan lap tir cac bénh phiam cia bénh
nhan mic bénh ta. SO lidu thuc nghiém chi ra
rang sau 15 phit tiép xtc véi méi trudong chira
nano tiéu phén bac néng dé 1,0 mg/l, tat ca 3
chung Vibrio cholerae 3184, 3214, 3252 da bi
tiéu diét. Nong d6 nano tiéu phan bac tdi tiéu
cho phép tiéu diét 99,99% vi khuan dugc xac
dinh 14 0,25 mg/l véi thoi gian tiép xuc 14 60
phut [17].

2.3.2. Tac dung chong nam

Nano tiéu phan bac c6 tac dung chéng nim
nhanh va hiéu qua trén nhiéu loai phd bién nhu
Aspergillus, Candida va Saccharomyces [18].
Nano tiéu phan bac kich thuéc 13,5 £ 2,6 nm
con hidu qua trong diét ndm men phan 1ap tir v
bo bi viém [19].

2.3.3. Tdc dung chong virut

Nano tiéu phan bac dudng kinh trung binh
10 nm rc ché dén 98% su tai tao cua virut HIV-
1 trong khi nano vang cung duong kinh chi cho
hiéu qua & mic do thap (6-20 %) [20].
Humberto H Lara va cong sy (2010) cho ring
nano tiéu phan bac phat huy tic dung khang
virut HIV & giai doan dau ciia qua trinh nhan
ban va giai doan sau xam nhép cia virut [21].
Mait khéc, Elechiguerra va cdng su (2005) ciing
chi ra ré“mg tac dung di€t virut ciia nano tiéu
phan bac phu thudc vao kich thudc tiéu phan,
khoang c6 tac dung la 1-10 nm [22].

2.3.4. Tac dung chong viém

Nhiéu nghién ctru khoa hoc di lam sang to
co ché chéng viém cua nano tiéu phin bac.
Trong mdt nghién cou su dung 1,2-
dinitrochlorobenzen lam tac nhan gay viém da
& lon,. M6 bénh hoc cho thay biéu mé lon duoc

dan bang dan tAm nano tiéu phan bac va bac
nitrat gan nhu binh thuong sau 72 gio diéu tri.
Tac dung chong viém ctia nano tiéu phan bac co
thé co lién quan t6i kha ning giam giai phong
cytokin, giam su tham nhap cua té bao lympho
va té bao mast, gdy tu hiy cac t& bao viém. Hé
men matrix metalloproteinase (MMPs) gop
phan giy ra qua trinh viém va sy du thira cua
chung c6 lién quan dén biéu hién loét man tinh
hon 1a cac vét thuong cip, cho thdy MMPs gop
phﬁn can tré su tu lanh cua vét loét. Miéng dan
nano tiéu phan bac giam 1 rét miec MMP9 &
lon va cai thién sy lanh vét thuong, mic du
chua xac dinh dugc co ché. Trong 1 nghién ciru
lam sang trén 15 bénh nhan, miéng dan nano
tiéu phan bac déy manh su lanh cia cac vét loét
& chan. Piéu nay cho thdy nano tiéu phan bac
khong chi giam s6 lwong té& bao viém & vét
thuong ma con c6 dap tng chdng viém do lam
giam sy thdm nhadp cia bach cau trung tinh [1].

2.3.5. Tdc dung chita bong va lam lanh vét
thiong

Nhiing thtr nghiém 1am sang ngau nhién da
danh gia kha nang 1am lanh vét bong nhanh cua
miéng bang dan chira nano tiéu phan bac so véi
miéng dan chtra bac sulfadiazine. Nano tiéu
phan bac gitp giam dang ké thoi gian 1am lanh
vét thuong (trung binh con 3,35 ngay), diy lui
nhiém khuan ¢ cac vét bong bi nhiém trung va
khong quan sit thiy tac dung khong mong
mudn nao. Mot thir nghiém 14m sang ngau
nhién khac trén kha nang chira bong d6 2, 191
bénh nhan dugc chia 1am ba nhom diéu trj voi:
bang nano tiéu phan bac, 1% kem bac
sulfadiazine hay voi gac chi chta vaseline. Két
qua cho théy sy vuot trdi cia bang nano tiéu
phan bac trong viéc giam thoi gian lanh vét
bong. Tuy nhién, khong cé sy khac nhau trong
kha nang lam lanh cac vét thuong sau ctia biang
nano tiéu phén bac so voi viéc st dung kem 1%
bac sulfadiazine. Piéu nay cho thdy nano tiéu
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phan bac tang tde su tai tao biéu md nhung
khong anh huong dén cac pha khac cia qua
trinh 1am lanh vét thuong ctia md nhu sy hinh
thanh mach va ting sinh té bao.

Bing dan chira nano tiéu phan bac ciing da
duoc nghién ctru cai tién véi muc dich ting
cuong hiéu qua diét khuan va han gin vét
thuong. Bing dan chira nano tiéu phan bac
trong chitosan thé hién ti 18 1am lanh vét thuong
vugt troi (89%) so véi miéng dan chua bac
sulfadiazine (68%) va phim chira chitosan
(74%). Hon nira, bang dan nano tiéu phan bac
trong chitosan giai phong it bac hon so v6i bac
sulfadiazine truyén thong. Diéu nay ching to
viéc st dung nano tiéu phan bac c6 thé an toan
hon, gitup han ché triéu ching xam da (argyria)
va ting nong do bac trong mau (argyremia).

Bing nano tiéu phan bac cho thay dién bién
tai chd vét bong trén tho thi nghiém va cang tay
bénh nhan dat két qua tdt, cac vét bong déu it
phu viém, it xung huyét va tiét dich rat it. Trén
tat ca cac ca thé tho thi nghiém déu ghi nhan
khong co hién tuong di tng v6i bing nano tiéu
phan bac, sau 3 tudn diéu tri, dién tich vét
thuong dd co lai con 1/3. Piéu tri bong bang
nano tiéu phén bac dat hiéu qua cao do tic ché
vi khuin phat trién va phuc hdi tén thuong
nhanh hon so véi sulfadiazine. Co ché ¢6 thé la
do céc hat nano tiéu phan bac c6 kha ning diéu
tiét giai phong tir tir cac ion bac vao dich vét
thuong dé kich thich cac cytokin hd tro diéu tri
hoic trc ché cac cytokin hd trg viém va gia ting
giang hoa cac t& bao ton thuong, cho phép rut
ngan thoi gian phuc hdi tén thuong va khong dé
lai seo [1].

2.4. Mgt s6 san pham vmg dung nano tiéu phén
bac trong y duwoc va my pham

2.4.1. Trang thiét bj y té

Nho didc tinh khang khuan trong thoi gian
dai, nano tiéu phan bac thudng duoc phu trén

bé mat cac thiét bi dé ghép vao co thé nhu dng
thong trong tim mach, tiét niéu. Ngoai ra, nano
tiéu phan bac ciing dugc dung trong ché tao dng
rt dich néo tiy thira trong phau thuat than kinh
hay duoc thém vao cac chit han xwong. Miéng
bing dan vét thuong chira nano tiéu phan bac
da duoc thuong mai hoa trong khoang 2 thap ky
qua va dugc st dung trong 1am sang dé chita
cac vét thuong trong d6 co bong, chét t& bao
biéu bi, hoi chung Steven-Johnson, ung thu da
man tinh va bénh pemphigut. Tén thuong mai
ndi tiéng cho dong san pham nay 1a Acticoat,
Aquacel Ag, Contreet Foam, PolyMem Silver,
Urgotul SSD [15].

2.4.2. Thudc va my pham

Trong thudc va my pham, nano tiéu phan
bac da dugc st dung rdng rdi trong cac ché
phim lam dep, sat khuan, khir mii nhu san
pham ciia hing Nano Cyclic (M¥), Nanopoly
(Han Quéc), Nanogist Co. Ltd. (Han Qudc)...
Nano tiéu phan bac con dugc san Xuét dang
dung dich bd sung vi lugng nhu dung dich
ASAP 10 ppm cua American Biotech Labs
(M3).

2.5. Doc tinh cua nano tiéu phdn bac
2.5.1. Péc tinh cdp

Nguyén Nhu Lam va cong su (2009) da chi
ra rang & ndng d6 5000 ppm, dung dich nano
tiéu phan bac khong gay ra nhiém doc dang ké
nao trén chudt nhat tring thuc nghiém [16].
Tuong tu, Tran Thi Ngoc Dung va cdng su
(2012) da khao sat doc tinh cdp cua dung dich
nano tiéu phan bac 5000 mg/l. Két qua cho thiy
tat ca s chudt nhit tring & cac 16 thi nghiém
sau 72 gid cho udng nano tiéu phan bac voi cac
lidu tang dan tir 0,3 dén 1,5 ml/10g thé trong
(lidu t6i da ma da day chudt co thé chira) déu
khoe manh binh thuong [23]. Nhu vay co thé
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khing dinh rdng nano tiéu phan bac c6 doc tinh
thap.

2.5.2. Béc tinh trwong dién

Du da duoc st dung rong rai trong linh vuc
y té tir hang trim ndm trudc, nhung co rat it
thong tin vé tac dung khong mong mudn cua
bac duoc bao cao. Bdc tinh phé bién cua bac
duogc quan sat théy la hién tuwong da bi nhuom
mau xam hay xanh xam (argyria) xdy ra khi
thudc dugc st dung véi luong 16n hodc trén
dién rong. Tiép xtc v6i lugng 16n bac trong
khong khi co thé giy cac van dé vé duong ho
hép nhu: kho thd, rat hong, phdi va dau da day.
Da tiép xuc véi bac c6 thé gdy cac phan ung di
g nhe bao gdm phat ban, sung va viém & mot
sb nguodi. Do bac tho dugce cho 1a khong doc véi
h¢ mién dich, h¢ tudn hoan, h¢ than kinh va co
quan sinh duc, bac tho cling khong gay ung thu
nén nhiéu nha nghién ctru va cac co quan quan
1y coi bac 1a twong d6i khong ddc hai, ngoai trir
hién tuong argyria va mot s6 biéu hién néu trén.

Trong hau hét cac nghién ctru, nano tiéu
phan bac dugc cho 1a khong doc hai vé6i co thé
con nguoi. Tuy nhién, do c6 kich thudc nhd
(twong duong véi kich thudc cia virut) nano
tiéu phan bac c6 thé tham nhép, di chuyén vao
bén trong té bao va anh huong dén cac sinh vat
sdng. Hussain va cong sy (2005) di nghién ciru
doc tinh ctia nano tiéu phan bac ¢ cac kich
thudc khac nhau 1én t& bao gan chudt cong. Céac
tac gia nhan thiy sau 24 gio tiép xuc, ti thé cua
cac t& bao c6 kich thudc va hinh dang bat
thuong. Cac nghién ctu in vitro ching minh
rang nano tiéu phan bac c6 anh hudng dén kha
ning sinh san, phat trién va DNA. Nghién ctru
trén ca ngwa van cho thiy nano tiéu phan bac
tinh khiét, kich thudc 12 nm c6 kha ning gay
sai 1éch nhiém sic thé va tén thuong DNA, wc
ché sy tang sinh cta té bao va anh huéng dén
sy phat trién som cuia phoi [24].

Mot sb nano tiéu phan bac co thé khuéch
tan vao phdi, da hay tham nhap vao trong hé
tuan hoan va bach huyét cua nguoi, lam r6i loan
hoat dong cua t& bao va gdy bénh. Poc tinh té
bao clia nano tiéu phan bac cé trong 5 loai
miéng bang dan dugc luu hanh trén thi truong
dd duoc nghién ciu boi Burd va cong su
(2007). Két qua 1a 3 trong s6 d6 c6 gy chét té
bao keratinocyte va nguyén bao sgi fibroblast.
Tir nghién ctru vé doc tinh ctia nano tiéu phan
bac trén dong té bao C18-4, Braydich-Stolle va
cong su (2005) da két luan réng doc tinh cua
nano tiéu phén bac 1én hoat dong cua ty thé tang
1én cung véi su gia ting ndng do nano tiéu phan
bac [25]. Nano tiéu phan bac da duoc tim théy
trong mau cua cac bénh nhan c6 bénh vé mau
va trong ruot két cua bénh nhan ung thu rudt
két. Mot thr nghiém 1am sang st dung miéng
bang dan vét thuong Acticoat (Smith &
Nephew, Inc.) trong mot tudn dé diéu tri tai chd
cho mot bénh nhan nam 17 tudi, khée manh, bi
bong sau 30% cho thiy nhitng diu hiéu doc véi
gan va triéu chimg argyria xuat hién gdy xam
da mat bénh nhan. Néng dd bac trong huyét
trong 1a 107 pg/kg va trong nudc tiéu 1a 28
ng/kg, cao hon mirc théng thuong, ndng do
enzym gan cling tang hon muc binh thuong.
Ngay sau khi miéng dan duoc théo ra, cac triéu
ching 1am sang va enzym gan tr& vé gia tri
binh thuong [26].

Mt khac, do ¢6 kich thudc nhé va tinh chat
thay d6i nén nano tiéu phan bac co thé anh
huong dén moi trudng. Drake va Hazelwood
(2005) chi ra rang bac kim loai it anh hudng
dén stc khoe nhét, trong khi d6 cac hop chat
hoa tan ctia bac dé hép thu, vi thé, c6 kha nang
gy ra cac tac dung khéng mong mudn hon.
Nhiu nghién ctru cho thdy 1-5 g bac Ag’/l c6
thé giét chét nhiéu loai sinh vét dudi nude. Tuy
nhién, nhiéu diéu tra chi ra ring ndng do ion
Ag' trong mdi truong 13 qua thap dé c6 thé gay
nén doc tinh (WHO, 2002).
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2.6. Két lugn

Nano tiéu phan bac hién dang la dé tai duogc
cht y nhidu khong chi trén thé giéi ma ca ¢
Viét Nam. Vi phd khang khudn rong va it bi

dé khang, nano tiéu phan bac di mo ra trién
vong 16n trong viéc phat trién cac san pham
trong nganh duoc, my pham, trang thiét bi y té
va san pham dan dung. Céc tic dong tidu cuc
cua chung da va dang duoc nghién clru ngay

cang day du cho phép gia ting tinh an toan cho
c4c san pham chira nano tiéu phan bac d6i véi
nguoi st dung.
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Abstract: Nanosilver (silver nanoparticle) is of great interest in medicine today. Nanosilver not
only has a potential antibacterial effect but also possesses useful anti-inflammatory effects, which
could be exploited in developing better dressings, creams for wounds and burns, cosmetics, deodorants
and even immune system support solutions. The key to its broad-acting and potential activity is the
multifaceted mechanism by which silver nanoparticles act on microbes. Many synthesis methods have
emerged and are being evaluated for nanosilver efficacy. Their possible adverse effects are also
critically discussed in this review to reflect on potential concerns before widespread application in
medicine.
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