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In Vitro Antimicrobial Activities of NanoSilver-coated Gauze
against Clinical Isolates

Young Uh, Gyu Yul Hwang, Kap Jun Yoon, Hyo Youl Kim', Hong Sun Uh?, O Kab Kwon®

Departments of Laboratory Medicine and !Infectious Diseases, Yonsei University Wonju College of Medicine, Wonju;
2 . .. 3 .
Uh Urologic Clinic, “Nepes Corporation, Seoul, Korea

Background: It is well-known that silver ions and sil-
ver compounds are broad-spectrum antimicrobial ag-
ents effective against gram-positive and gram-neg-
ative bacteria, and yeasts. Thus, silver ions, as an
antibacterial agent, have been used in the compo-
nents of materials used in medical devices or coa-
tings. Recently, advances in nanotechnology have en-
abled manufacturers to develop silver particles of a
nanometer size with a safer and more effective anti-
microbial activity. So, we evaluate the antimicrobial
activity of nanoSilver-coated gauze against clinical
isolates.

Methods: Three kinds of nanoSilver-coated gauzes
(100A, 800A, and 1,500A) were tested for antimicro-
bial activity by the disk diffusion method. The organ-
isms tested included clinical isolates of nonfermen-
tative gram-negative bacilli (143 isolates), aerobic gram-
negative bacteria (188), aerobic gram-positive bacteria
(397), anaerobic bacteria (46), and yeasts (161), and
three reference ATCC strains.

Results: The susceptible rates to NanoSilver of nonfer-
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mentative gram-negative bacilli (NFB), aerobic gram-
negative bacteria and aerobic gram-positive bacteria
were 87%, 87% and 78%, respectively. Antimicrobial
activity of NanoSilver against imipenem-resistant NFB,
extended spectrum B-lactamase (ESBL) producing En-
terobacteriaceae, and methicillin-resistant Staphylco-
ccus aureus (MRSA) was similar to that against imi-
penem-sensitive NFB, ESBL non-producing Entero-
bacteriaceae, and methicillin-susceptible S. aureus.
Conclusion: NanoSilver-coated gauze exhibits broad
spectrum antimicrobial activities to a large number of
gram-negative and gram-positive bacteria including
imipenem-resistant NFB, ESBL producing Enterobac-
teriaceae, and MRSA. (Korean J Clin Microbiol 2007;
10:37-43)

Key Words: Silver nanoparticle, Antimicrobial activity,
Nonfermentative gram-negative bacilli, Gr-
am-positive bacteria, Gram-negative bac-
teria
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W SRS TAE, ARG Aok YrH13) B ke TR Az(gano)®] 4% U4 AT Ho Y G
shet 7)1 WHoZ A7 20 nm olsle] 2uhie(silver —3: As3lodet

nanoparticle, NanoSilver)E W& 4= A H A1) vt

2ol o] galEsl u, BhE & Yeishe Fel AESA ol ERECTS

A9 slow, gl ulal] 7hA o] A7 Aol 7] wiF

o Zed et X 2ol B =S F Zo® Vi g %Ol%(Ag*) Az 20061 84 ICB sputtering 714 o] &
[1.4]. sto] 2LH=E 100A, 800AF} 1,500A9] Al F572 FAZ <

olo]] AAEL (F)lllA(Nepes Co. Ltd., A-2)9] silver ion 3 (A=) ek 1 em’E &2} ethylene oxide 7HAE HF
cluster beam (ICB) sputtering 7]&[5]S &-&3to] UAHE s}t

Fig. 1. Growth inhibition of E. coli
left and P. aeruginosa right by nano-
Silver. (Left) Upper gauze, 1,500A
nanoSilver-coated gauze; (Right) Upper
gauze, control gauze without Nano-
Silver; Left and right lower gauzes;
NanoSilver-coated gauze was reversely
attached to Mueller-Hinton medium.

Table 1. Antimicrobial activity of NanoSilver-coated gauze against nonfermentative gram-negative bacilli (NFB)

NanoSilver-coated gauze

Organisms (No. of isolates) Imipenem 100A 800A 1,500A

R I S R I S R I S

Pseudomonas aeruginosa (74) S (41) 28 6 7 5 3 33 0 1 40
/R (33) 29 4 0 0 4 29 0 2 31

Stenotrophomonas maltophilia (22) I/R (22) 20 1 1 11 10 1 5 9 8
Acinetobacter baumannii (22) S (19) 17 0 2 4 6 9 0 2 17
IR (3) 3 0 0 0 1 2 0 0 3

Burkholderia cepacia (11) S @) 4 0 0 0 0 4 0 0 4
IR (7) 6 1 0 0 3 4 0 0 7

Alcaligenes xylosoxidans ssp. xylosoxidans (2) S (1) 1 0 0 0 0 1 0 0 1
IR (1) 1 0 0 0 0 1 0 0 1

Pseudomonas putida (2) S (2) 1 1 0 0 0 2 0 0 2
Chryseobacterium indologenes (1) R (1) 1 0 0 0 0 1 0 0 1
Acinetobacter junii (1) S (1) 1 0 0 0 0 1 0 0 1
Ochrobactrum anthropi (1) S (1) 0 1 0 0 0 1 0 0 1
Pseudomonas spp. (1) R (D) 1 0 0 0 0 1 0 0 1
Unidentified NFB (6) S (6) 5 1 0 0 1 5 0 0 6

Abbreviations: R, resistant; I, intermediate; S, susceptible; NFB, nonfermentative gram negative bacilli.
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Table 2. Antimicrobial activity of NanoSilver-coated gauze against Enterobacteriaceae, Aeromonas and Haemophilus influenzae

NanoSilver-coated gauze

Organisms (No. of isolates) ESBL (No.) 100A 800A 1,500A

R I S R I S R 1 S

Escherichia coli (78) - (72) 61 9 2 1 13 58 0 2 70
+ (6) 5 1 0 0 1 5 0 0 6

Klebsiella pneumoniae (49) - (32) 24 8 0 3 9 20 1 8 23
+ (17) 14 3 0 1 4 12 0 4 13

Klebsiella oxytoca (7) = (6) 1 5 0 0 0 6 0 0 6
+ (1) 1 0 0 0 1 0 0 1 0

Klebsiella ornithinolytica (1) 1 0 0 1 0 0 0 1 0
Klebsiella planticola (1) 1 0 0 1 0 0 0 1 0
Enterobacter cloacae (11) 8 3 0 0 2 9 0 2 9
Enterobacter aerogenes (6) 4 1 1 0 1 5 0 0 6
Enterobacter intermedium (1) 0 1 0 0 0 1 0 0 1
Serratia marcescens (9) 6 3 0 0 1 8 0 0 9
Morganella morganii subsp. morganii (8) 7 1 0 0 1 7 0 0 8
Proteus mirabilis (4) 3 1 0 0 0 4 0 0 4
Proteus vulgaris (3) 3 0 0 0 3 0 0 3 0
Citrobacter freundii (2) 1 1 0 0 1 1 0 0 2
Citrobacter farmeri (1) 1 0 0 0 0 1 0 0 1
Citrobacter koseri (1) 1 0 0 0 0 1 0 0 1
Citrobacter species (1) 1 0 0 0 0 1 0 0 1
Salmonella group C (2) 2 0 0 0 1 1 0 0 2
Providencia stuartii (1) 1 0 0 0 0 1 0 0 1
Haemophilus influenzae (1) 1 0 0 1 0 0 1 0 0
Aeromonas spp. (1) 1 0 0 0 0 1 0 0 1

Abbreviations: ESBL, extended spectrum S -lactamase; R. S, 1, see
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HES 3 2t 48R S iAol £of CLsIe] dA W g AdE wiAlell 27k o AldslvkFig. 1).
ol viekt & PEsiele. Sole(Ag) AA=el BFY 3
52 2ol H(Ag) A=t FulellA] F54e] gAls] A= | o}
A5, 2ol(Ag) A= Wil FE4e] A F7L,
Lol &Ag) A= Wil FE5A o] o WHeE 59l 3FFE] EEFFO gk 2ol (Ag) A= FHEE
o}, w3k B AT on] A¥o® o|Ag) A=FE YA W 100A0AE BT A0, 800ATt 1,500A0014 = B 2F
I J]A] ok we AEde I JdAEETFE ddeR Tl
Table 3. Antimicrobial activity of NanoSilver-coated gauze against aerobic gram-positive organisms
NanoSilver-coated gauze
Organisms (No. of isolates) Methicillin ~ Vancomycin 100A 800A 1,500A
R I S R I S R 1 S
Staphylococcus and Micrococcus
S. aureus (149) S (24) 23 1 0 2 18 4 0 2 22
R (125) 119 6 0 2 40 83 0 3 122
CNS (53) S (12) 12 0 0 1 2 9 0 0 12
R (41) 41 0 0 2 10 29 0 5 36
S. epidermidis (21) S (5) 3 1 1 0 2 3 0 0 5
R (16) 14 1 1 0 4 12 0 1 15
S. hominis (11) S (8) 7 0 1 1 2 5 0 0 8
R (3) 3 0 0 0 2 1 0 0 3
S. capitis (1) S (3) 3 0 0 0 1 2 0 0 3
R (1) 1 0 0 0 0 1 0 0 1
S. haemolyticus (1) R (1) 1 0 0 1 0 0 0 1 0
S. xylosus (1) S 1) 1 0 0 0 1 0 0 0 1
M. luteus (1) 1 0 0 0 0 1 0 0 1
Streptococcus
B-hemolytic group A (3) 3 0 0 3 0 0 3 0 0
B-hemolytic group B (6) 3 2 1 0 2 4 0 0 6
B-hemolytic group C (1) 1 0 0 1 0 0 0 0 1
B -hemolytic group F (5) 4 0 1 1 2 2 0 1 4
B -hemolytic group G (2) 2 0 0 1 1 0 1 1 0
S. pneumoniae (7) 7 0 0 0 1 6 0 0 7
S. salivarius (1) 0 0 1 0 0 1 0 0 1
Enterococcus and Leuconostoc spp.
E. faecium (59) S (34) 33 0 1 12 17 5 1 5 28
R (47) 47 0 0 37 10 0 14 21 12
E. faecalis (24) S (35) 33 0 2 27 5 3 10 13 12
E. raffinosus (1) R (1) 1 0 0 1 0 0 0 1 0
E. casseliflavus (3) NR (3) 0 0 3 0 0 3 1 0 2
E. gallinarum (1) NR (1) 1 0 0 0 1 0 0 1 0
Enterococcus spp. (2) S (2) 2 0 0 1 1 0 0 1 1
Leuconostoc spp. (1) NR (1) 1 0 0 1 0 0 1 0 0
Bacillus
B. licheniformis (1) 0 1 0 0 0 1 0 0 1
Corynebacterium
C. jeikeium (3) 0 0 0 3 0 0
C. renal group (3) 0 0 1 2 0 1 0

Abbreviations: R, I, S, See Table 1; CNS, coagulase-negative staphylococci; NR, natural resistance.
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Table 4. Antimicrobial activity of NanoSilver-coated gauze against yeast species

NanoSilver-coated gauze

Organisms (No. of isolates) 100A 800A 1,500A

R I S R 1 S R 1 S
Candida albicans (63) 63 0 0 62 1 0 0 63 0
Candida famata (5) 5 0 0 4 1 0 0 5 0
Candida glabrata (21) 21 0 0 21 0 0 0 21 0
Candida krusei (2) 2 0 0 2 0 0 0 2 0
Candida lusitaniae (2) 2 0 0 2 0 0 0 2 0
Candida parapsilosis (9) 9 0 0 9 0 0 0 9 0
Candida pelliculosa (1) 1 0 0 0 0 1 0 0 1
Candida sphaerica (1) 1 0 0 1 0 0 0 1 0
Candida tropicalis (31) 31 0 0 30 1 0 2 29 0
Cryptococcus laurentii (2) 2 0 0 2 0 0 0 2 0
Cryptococcus neoformans (2) 2 0 0 2 0 0 0 2 0
Saccharomyces cerevisiae (18) 18 0 0 10 8 0 0 18 0
Trichosporon asahii (4) 4 0 0 3 1 0 0 4 0

Abbreviations: R, I, S, See Table 1.
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Table 5. Antimicrobial activity of NanoSilver-coated gauze against anaerobic organisms

NanoSilver-coated gauze

Organisms (No. of isolates) 100A 800A 1,500A

R I S R 1 S R 1 S
Bacteroides fragilis (28) 27 1 0 21 6 1 12 12 4
Bacteroides thetaiotaomicron (1) 1 0 0 0 1 0 0 0 1
Bacteroides vulgatus (1) 1 0 0 1 0 0 0 0 1
Clostridium perfringens (3) 3 0 0 2 0 1 1 1 1
Clostridium baratii (1) 1 0 0 1 0 0 1 0 0
Clostridium clostridioforme (1) 1 0 0 1 0 0 1 0 0
Clostridium glycolicum (1) 1 0 0 0 0 1 0 0 1
Clostridium paraputrificum (1) 1 0 0 0 0 1 0 0 1
Clostridium tetani (1) 1 0 0 1 0 0 1 0 0
Peptostreptococcus magnus (8) 8 0 0 7 1 0 5 3 0

Abbreviations: R, 1, S, See Table 1.

o] 371 wliZell
< GALTE o] ¥ AR EE, o3
golut 7Hele] 5o wiAlel 42 well= wiA| Fdell 27
Eo UEE FHATE 71E0] #alolth4].

ol wls) goideE & EHAE A4
Q_

i)

>

4 ol 2o] FFALS vhadt 7)4o] B0 o]
She Ao el gloat Aitel sl gistei. 44
2.0]_9."1 u]xﬂ% /q] H:]/] I:I—HHZU/]. 7:1 o]—“]— ;'c[:: EFEs £

9] o:l?f:lul-v‘47}(penplasm)oﬂ A = 11]J_z1uyg] FﬂZ]—-g
o] =829l disulphide, amino, imidazole, carbonyl Z7], pho-
sphate Z+7] Goll At g AlFEA Wold FF(endocytic
vacuoles)t B4 AF-gol| olal] A2 HE FHrH1-3]. o] 3
AollA] o] & AEY F2E H3AF Fk glon, AEA
2ol A= kAt FabE STHAA B el ok F Apolrt
A=W AT ol & S| flete] A3 Qs 9
3k 490 ATP A4 o] 3= ZF(uncoupling)s S7HI7] ¥
Aol L5 E3sto] 541 K (succinate) T 21 4H(lactate) 2]
AL FekElo] AlE7L SA) Hel7]. olH g gt A1
AZAE] thiol (SH)7]E Z+= cysteine, NADH dehydroge-
nase B= thE 53 9] dehydrogenase &4-9} ZAgts}7] vl o]
tH7]. &o]2o] A|Z2}e] phosphomannose isomerase®} 7§}
W A Eek wA oA A E3p 72 ook Bl AE W

Of

Gate] sl A5 AAn diAEA e wike] Algt Go] &=
H=TH1,7]. o]9]ollE 20]&-S u] U5 DNAS} RNAS 179}k
ZAgsle] tAE-E & AvH23]
ol 2e] FHIIZ U oIk - chekgt dAE
71A& Zkar 97] wiiEel Aoz AzEd g 29
g Hrhe T3k el 3le Wk ofdE} 2ol 9] F

%7 UH—‘EOH o5 WS Al S ksl 1 7t vl ol |
oh 3k o 28 AlEe] Al FH ol whel A ol
A= 717ke] JAEﬁElOM: op, Zo] 22| FE9} AlFol| uh
2 Aol 54 B7k olFoixof & Zojrh

£ A9 oluAfellA] 2ol &(Ag) A=E TF HAHH
< vl gFEo] sl ot F HEwHA ek wlolle ol
pRom, LolAg) A=l oAU AEE At elA
1~2 mm Ao]Ql Moz Hol 2hitel] ofjt aile= v]oRdk o
Z AZ4E G e 2 dFellAle ukE 2ol(Ag) A=
= A iAol 2o AlFEI7] el AAl A9 =81
o AH&S wieks &9 Aol7t gh& Aoz A= g

it B 4] 99 ) el ThdmE Sol2ag)
A=Z 94 A% mE gol2f Fo 44 AABA 14
2A0E Ao AESE A8 Solg(agh A=l

T r°*

T 22, Az 5 7|17kl whE Shee] @t Hg} ol o
E AT E g FriEolor & Alom AZEIe F el
A G714 Al it ZolH(Ag) 71z FitHe] B4 ¥
717 Alstoll wlsl <R3t o= #71A Alde 543 4t
S delellA] 2ol 2(Ag) 71=E AR Zlo] 4 Plez
A G, R S) FR o] ol 2(Ag) 71=ell 7 A=
o YFHE WAl NS FLF nje ALY AR AE
oJ3FS F91S 7F5Ao] 9lor}9] FH ¢
a3} A 43} A Aol
[10] Wiito2 A7t B ol A= CLSIS L5 7 H&g
el EFPHE A §e7] ste] RPMI-1640 Aol 2%
Frge] A AE Agelgitnl o] WAL A 44
e ¢ F-gslglont 2o0]2(Ag) A=Y dH-S Hrtsl
£l 28 Aoz 429 Z, A e Exg AR

t,

of



Young Uh, et al. : In Vitro Antimicrobial Activities of NanoSilver—coated Gauze against Clinical Isolates

St} Agste] 2ubiee] S A 740l
3, Al b A el fold = 9l7] wiEolui 7).
° 2 o] FIEF B rkel] S13 v H]
A7t Hed Zlor AzE gl

g 1z 9

. Lansdown AB. Silver in health care: antimicrobial effects and
safety in use. Curr Probl Dermatol 2006;33:17-34.

. Lansdown AB. A review of the use of silver in wound care: facts
and fallacies. Br J Nurs 2004;13(Suppl 6):S6-19.

. Russell AD and Hugo WB. Antimicrobial activity and action of
silver. Prog Med Chem 1994;31:351-70.

. Baker C, Pradhan A, Pakstis L, Pochan DJ, Shah SI. Synthesis and
antibacterial properties of silver nanoparticles. J Nanosci Nano-
technol 2005;5:244-9.

. Szakal C, Kozole J, Russo MF Jr, Garrison BJ, Winograd N. Surface

43

sensitivity in cluster-ion-induced sputtering. Phys Rev Lett 2006;
96:216104.

. Clinical and Laboratory Standards Institute. Performance standards
for antimicrobial susceptibility testing; sixteenth informational
supplement. CLSI document M100-S16. Wayne, PA; CLSI, 2006.

. Holt KB and Bard Al. Interaction of silver (I) ions with the
respiratory chain of Escherichia coli: an electrochemical and
scanning electrochemical microscopy study of the antimicrobial
mechanism of micromolar Ag. Biochemistry 2005;44:13214-23.

. Thomas S and Ashman P. In-vitro testing of silver-containing dres-
sings. J Wound Care 2004;13:392-3.

. Espinel-Ingroff AV and Pfaller MA. Susceptibility Test Methods:

Yeasts and Filamentous Fungi. In: Murray PR, ed. Manual of

Clinical Microbiology. 8th ed, Washington D.C.; American Society

for Microbiology, 2003:1880-93.

Wright JB, Lam K, Hansen D, Burrell RE. Efficacy of topical silver

against fungal burn wound pathogens. Am J Infect Control 1999,

27:344-50.

10.

=ZEXE-

OlAIH = ot 00 + AO| AH ol Aloi

AMZE AT OfSF 2012(Ag”) HZ9 MM T2H Al

olMchstm elFo|niryst RctzAte|stmal, 'ZhoduinbstmAl 2ofd| w7 |3}, 3 (F)dimA
of 9 g7d 2= 259" oM A

HiZ: o] &(Ag) T S313tE-e aetekial a2kS A AT 9 ARl Ao] 9= 9] AR & delA gle
m, Lo| e A ST o8| T) B EEY FHAE ALE T ek HTollE Yier]Ee whdE v Qkdele
o] 2718l b QIS AR oA FHch olol] B AFoAE AR FE e s S E FE)
Lo]2(Agh) A=9] FFHS Hrlsled
i ol Ao A EalE 14350 TR E ae-SA7HE, 18859 B4 @714 aF-SAAT, 39759 B4 @Y

A aFEANT, 4652 A7 AT 161572 L5 8l 3

=z
T

o] AxHe] FFE o g Al EHe Loleagh) A=

(100A, 800A, 1500A)2] FT2E tlzzshi oz AR

dup e o=k A7, 54 A48 aES8AIE T 54
EC 27 87%, 87%, 78%2A-27, imipenem WA EXgdutg ek
ZANA T, methicillin WA EEGFol] 3k 2o0]2(Ag™) A=Y

QA
s

ESBLE A14JelA

714 oAl 2ol&(Agh) A= A

A 7Ht, extended spectrum B -lactamase (ESBL) 4343

[oRg 5%
L imipenem A ZEow|ubg OO

ZBHAE, methicillin FHr4 EE=STI FABIC

AE: 20]&(Ag") 1= imipenem WA EEGHME I7-SA 7HF, ESBL A4 -S4 7HF, methicillin WA EES
T E o) B4 W71 astebyat avkey Aol B9 $7Ee wylch [hEiAnIMEStsIR| 2007;
10:37-43]
FAAZL o] o, 220-701, FLE YFA] LAE 162

AAdiEn FF7I5Hd Ak Al g}

Tel: 033-741-1592, Fax: 033-731-0506
E-mail: u931018@yonsei.ac.kr





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


