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Recently, there is much interest in the antimicrobia activity of silver since silver has known to be safe and effective as a
disinfectant or an antimicrobial agent against a broad spectrum of microorganisms. Although silver has been applied to various
kinds of products due to the effective antimicrobia activity, the quantitative antimicrobial activity or detailed mechanism of
slver is not clearly investigated yet, causing the controversy and confusion. In this review paper, we summarized the charac-
teristics, antimicrobia activities and mechanisms, synergistic effects with other antimicrobials, and applicability of silver.
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Table 1. The Contact Time for 99.9% Inactivation of E. coli by Silver
lon in the Various Conditiong[2]

Concentration (ug/L)

Temperature

(C) pH 10 30 90 270
Contact time for 99.9% inactivation (min)

6.3 1,010 837 156 53

5 75 466 214 81 34
8.7 268 109 58 18

6.3 831 344 144 32

15 75 316 177 63 21
8.7 216 100 38 13

6.3 1,210 152 68 20

25 75 423 86 32 13
8.7 203 40 20 8

2 0I2(Ag)

AgNOs, AQ,COs, AgCl 5 THFSH FE|Z 2 o] 20] AMEE 1 glo
U B GA £allE]o] ARgo] golst AgNOs7E 71 Hol AR a1
ik

21 2 0|22 n|dE =43l =4

AgNO; FE|E] & o] thekst uhe|e|oHbacteria), ¥HE|E]ot A3
o](bacteria spore), #8°|(fungi), Blol&X~(virug) 5= A OE &
A3 = 3tk Woodward7} 19631 B33t vlol] 2w Table
13} o] AgNOs th¥ 22l vle|g]o}el Escherichia coli ()<
270 pg/lL 2] AFEoME oF 10 min2] HE Az T3l 99.9% B&
AN 4= dtH2]. tit 2ol % Saphylococcus aureus, Pseudo-
monas aeruginosa, Vibrio cholerae -3 -2 tjokst vlel|2loHEnt of
et AWARl &5, BrAlR Alelahr] o] Bacilluse} 22 Bt
Hgjol ~xo], 3pgo] gt g o BT R B

]"’ SItH3-6].
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Figure 1. The interaction of silver ion and cysteing[6].
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Figure 2. The effect of oxygen on the inactivation of (a) E. coli and
(b) S aureug12].
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(a)

E _
Figure 3. TEM images of E. coli (a) untreated, (b) & (C) treated with
10 mg/L of silver ion for 16 h[3].
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Figure 4. The enhanced inactivation of (a) E. coli, (b) MS2 phage by
silver ion with UV-A and visible light irradiation[19].
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2.33. 72| o|2Ccu®)Tt S A(Chlorine)
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2.4.1. 2-4uiCto|otE!(Silver-sulphadiazine)
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nm 2719 v JAE WA A H vhe R A27]9 B4
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48 57} mobdS v RS B2 a9 skl At
EE ] U vAE B85 el ahshs AES B 5
ATH4g]. 15 T3l b A gE Al
Jsolls At F JEFE A RS S F
AFstadRol gallE & o]o] Abiole] WSS Fal T
A7) el Ao AlE

¢

lo

w
w
rlo
r
H—
1o
Rl
o
[ml
il
0%k
£l
o
(]
1o

i3k <17+ 2000
Gt EAHL] AlY
A gl dish AT A AL o] FoAA] ¢k ik 20059 Li A
e Sk gl vekst BAo® ARgEI Qle FAAIRQ]
amoxicillin®] Al|=] &3tel] tigh A5 A= HaEsigivh49). 21
A} amoxicillingt AFE319S Ao Rt & 228 8k A]-43]
24 w9 Hold v AE 283 avprt veRE ol 2
A= 2] 97 e wbd aminoxicilling 14=2d017]
of mld=e] FHFo] golaiR 7] witolebal Haistkal §lrk #
W 243 sttt Aol & o]HT: A8 ULt
g gk & $ Qe 24 )IAEE o8 779 4t AT FolE
Q& AFgsHs A97F W] wiEe] $9k 22 A9k AlUA] &
Y= gko® 2 dxpe] Hgof 9l wig- fElEhAl 2eE S 3l
& Zlolth 1 9lelw RS Ha Qlo] GA 27t kst Akskd
(FesOg)oll 28 Adst] Azt v ko] 4w vdE B84dst
‘dsol BaE vl glom & AFde o3| i o]g AEHCR
A i A5ES AYE N-hdamineZl & 223 24 #1919
AR 35 o] L3 FIUHAE Ax A% 2B TH50,51].

8 L3

0 Sl

34. 2L YUK S8
2001 Balogh A5 PAMAM (Poly(amidoamine)) dendrimer&
e 2 A|Z9] template, nanoreator 5 2. % ARE-sle] 2 A

55k thekst X315 A et w1 EAE A5, AlZE
48 AAAAIHS E38to] vhefsh n]AE(S aureus, P. aerugino-

E. coliel that BEY5 452 Bk Aot Lihe 44 B
FIAE TRAE & o2 Foat HlSE Holuk v BE BB

o 9
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3} AsS JeERIth 53 PP (polypropylene) @+ 2(Ag) 2 Wi 3t
X]—E—a &3l Bt A‘j F5 A _1__5] 3}]:}-[53] /3 e %%E(oore)fﬁ] t‘L]Lx-
IS FIHAE 39S A -(PPIAQ) S RPEE(sheath)oll FIHAE 3F
NE BHAGPP)E Lol v E =843 s e Z*} 3lof ¥ 2

I Sbe YA el FHAE Hol 9l Al B rdE =
A3 Asol A VYRR ehgkot v E e FRRIE Hol 9lE
MEZ-2 99.9% oo Hojd vl E B33} S HeRSdth o]
Hqet A5 3l S YA FIAE AF] A9 FIAE Ho
e b YAk A ek nAE 2 el Fas IF
& Rt g & 5 ek 2 9elE bt SR B dt
Aee Ade BEHR), ARIE, A2 79 vfFst v Ak g
f AFo] A AREE I QiTh54-59].

S IR TR AAl| FHAIA AlxsE o] ohdet Hxid
oﬂ j_\%lfg—oi}yq St /H‘:__O_ 1-?_7}3]. AT w3 oW 7]7].50]. Z18y
Ho] gtr) 1A Eol poly(ethylene iming) (PENS F® 3L o] W
ol & ol @“’\]71 5l $HAAA Sk YIRS vhE Fefl poly
(ethylene glycol) (PEG)S 71802 A8 B34 7o 2 &
Ho| A z=gn} Qe 59]. o= d=e] F2HE A A7 = PEGE]
S Sbe dRkeke] AR A5 BaE & o]=el gt mE
G5 s sAlell AYs 53 715 ol w2 udE
233} s YERISITE 1 glel = 1A Yol AME-EE 98 V)
FolM % 71l El(catheter) o= aE = BEEHbiofilm)o] A==
Zow 4EA =l olget FHHE S e e9s 2] flske]
e AR ZHEE Edel] IR A7 HasE 5 S ¢
A7) 2EE ‘%3 Assel W, 45skE] 1 JlvHe0-63).

Sant TE S 1999 F-E] P\/D (physical vapor deposition) ©]&
3 2 kS Az, o)9 n|AE EE4YS e 71gel disl dtal
231 3tH64,65]. 2t ‘Qx}é ojuf gt Z4ol FFATIAY 2R e
Zo] opd =gk 207 AW g BlEks A|Feh= Zlo)7] wiiE
o flelA AFE 7]E Aol APEAdE wal Slvk Physica Vapor
Deposition (PVD)L- 52 olUA| 9] Eelznls S50 7S o &
HogRE gEjue AAE o] §ete] v 9] S5 ke HiE

Zlsolt}, olgA AzE & Bk Hojd wlE E84S A

el - AdS Bea= AH8ehe At Aol e &

S5 B2 oUR] AHE vhEe] &0] o]20F FaEWA HAY

283 45S Ade Zo® Bt

Tioz9] EHel §13l 2 o](Ag)S FUANA 21 A7} load-
ing¥ Ag-TIO, & Alxshe A7 Ao} g HT wol Wty 1 Qlrk
AgTiOE #1335 E. colicl tist =88 55 7152 Tio.9h

Hlwste] 2 A3 Aso] wl-e- ol = lhe6]. 71 Tioel 2
s B2 Ao Ble Aol gsto] AdEE vk &
A AH=F(ROS, reactive oxygen species) Wlio|2t delA Sl
e AP S A 2 o] 29] Gallel whet G4 AtaFe)
o] Frksh=Alell tidt A7 A&H o= X glon] S
= YR} TIO, B SPEE, ARA| T oE Wol AR Q1] whiE
off Ag-TiO: 9A] 3t Ad5o] 3l thekst AlE Alxel $82 F
& Aoz A7HEIT)67,68].

N e m{m j 1:t

m{n A e
O
F

4.2 £
2 ZelAs 2AQS A AsHE 9 2 ol(Ag)T 2k
PHA)Z Lol F B vgE Ba8ds ) 712 i3

SH=tel Ml 203 M 3%, 2009

of

A&

Ho

71E AT AE iEeR anlo} Itk 2 oA 21 YA
APE WS Holdt MAE B3 s AUe Aoz LA
om ekt AlFo R —‘%Q Tt 2472 AR gt
gk AT7E Bas] o] grk & ol AE o ©d 4
DNA &4, 84 2hage] 8 59 717 Eate] anad o= v
== gAY 1ow oA 9l gl ez AR
A &Aoo 7T Lol AL T e 2O R ARgatolof sh= A
e AYaL 9l W, 2 Y7k 2 o8 &5 9 e
] A=l ﬂsl 2 W& FEl vdES aReE B
A7l Aoz vepgton ole] JuRe] $-8o] 7kt A&
/ﬂo] Hojuthks 23S AU itk & o] 9 b Ak 3t
54 4 =443} 7)ol st st ofal Wl x4, 11]74]2401 A=
e Al RO ZNE RS F Qe vk 3

=49 N &

ol:o >,\I
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