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Abstract : N-(fluorodichlomethylthio) phthalimide-silver complexes were prepared and
investigated the antimicrobial activity on rubber mat manufactured with waste rubber. We are
exposed to harmful bacteria and fungi all the time. We manufactured antimicrobial mat to be
imposed to mats that it can prevent generation of bacteria and microorganisms, and restrict
their reproduction. Infection of medical devices causes significant morbidity and mortality. For
aim of this study, we measured the antimicrobial mat manufactured with
N-(fluorodichlomethylthio) phthalimide-Ag complex by CCD, FT-IR and NMR. The effect of
mole ratio of N-(fluorodichlomethylthio) phthalimide-Ag complex on antibacterial activity to
bacteria and fungi is investigated. Reduction rate is evaluated using the Quinn method.
Escherichia Coli is effectively inhibited than Staphylococcus aureus by antimicrobial mat.

Keywords : N-(fluorodichlomethylthio) phthalimide-Ag complex, antimicrobial activity,

microorganism
1. A 2 o] A2lg WAt ofFY QA g &
E 5L PAF 5 RS AetololE @
8ol A 2kl g E Ud e AEgEE |9 I AsA 1T wEe] shdo] wl¢
Ewol A4, A 4% AR 2 Fel  ATE FPoIth 4F FY5AFT neow &
St A FE oA LEEFAY ALES
A Zet= ZelrE uFE Zo] 3Rza £+
TZ42 (E-mail : kikim@daejin.ac.kr) f |3 = o e j LA /T ]
=g, oo, Ask), ABB, S5,



catheter 5¢] 71% o5 Al ol @ol AHg
93 gtk ey 0@ nEA AFE 4F
At 2 el Fol A 419 o o
WA doslE, cAlel AP 24E A
]
T

Z 49 Aol FFAE Fete] Axgons
B Byl HUA, FE 5o fom
shebuEd] Aol ozt A4 WA shel
AER o) oA, e Ask B AT o
I PAtE Aol
AER Aol Axste] e2r] W
e AEZE Q8 Moz 1 gt W
A7), AFAE wE BA2e Wz 3
%0 4ee WEY] 5o F 12
6%l olEtH12l 71 del=s14 o

oo

o] Yrtui, AL AFLAYol AHAW

=] (compensatory threshold)& *Y3}]
o] ASCH3]. ol FE 2
etga 2k 38 Bl A Al
EEZ dEEay] wEe 7|3A fRigel
otslr]o] A FAbol G‘Jﬁﬂxlﬂl =

E]E
+ Baveja 5 catheter o840 S o3k
ak

A

o
“_IR

o o N R ooy 3 X |
uﬁrﬂolrﬁolri‘im—.ﬁ

R e
3 ool BobE 2 amA, A%l 9ol
H7) wjo] el mAAdrre] ohUg AEAG

=
FH SolM= B AHert Faste Hausks)

tH4,5].

AT 4B G JI
o SEd s stgHE stas argse
SYUAE E718 FHSHE v, Ao mo
2 Agett maw, WARe Ba Wi
oz FAN FHHY, FRaTE Y5
. E A A

Ir
° o

—(fluorodichlomethylthio) phthalimide+=
o] X Ayfol] tha] ZHE i ~HEHS 7k

= ©H 1 h=4 ~
D AT 150-180 T2 oS s sl
AgNOs9t ZFES vHEo] 1% X9 8¢
3 Aot I wEE AY AxsAd. F
1A A (Ag-complex)E 714 A B
o yEAd F, Eelldo] Eol kiAol §

gl

R LR

[6,71.

N-(fluorodichlomethylthio)  phthalimide-Ag
complexE WHsle @ H(mixing)d Y &
of W 7h¥she A4 Hol ot & AT
Al TR oR Azt AFSITHE] Fel
A Sah=ii N-(fluorodichlomethylthio)
phthalimide-Ag complexol] ##3F A= wj-$-
Q8 A g shA| vk, & °o]-g-gk
antimicrobial activitieso] #3F A+ Fo] zH
ARl GAZA siddge] njug Aol

B A= N-(fluorodichlomethylthio)
phthalimide-Ag complex”’} 3t AZ¥ A%
=z} vl Eo] thdF antimicrobial activityS A4
o2 wrglgol W o] wrAbel] diE] <Ate)
o
AA

2. 4

2.1, AlefF ™ 77|

2 el AREE AlekE 2H ok 71 f
A Al dimethylbenzothiazyl sulfide, ¥HAFZ
sbstold& Aldrich AFe] 55 A& *1—9‘0}
om, A Oﬂ 5 (ribbed smoked sheet, RSS #1)
9} EFAIY £ X (rosin)& Kanto Chem. Alel
A e wiAE  beef extract 3 g
pepton 5 g, CaCly 8 go| =& 1,000 mL=
e = QAN Y] AJeFS Acros A &
Aleks AAEA efar *}9‘5} Joh w3 pH *
A v AE Algol= AAk¥ Nutrient agar
medium (33 & &u) #]), potato-dextrose agars
Z+7y Sigma Chem. ARellA] T§)3te] AR8-313
t}.  N-(fluorodichlomethylthio) phthalimide®}
AgNO3& Jusei Chem. AtY] EFAIFE 19
st om, nFEDL 40meshZA A AFAL A
S ARSI AdEV]7Z]ZE Rotary
evaporator R-114¢}  Circulating  arpirator
A-3S(Flukar}), FT-IR  spectrophotometer
(JASCO, IR-100)& AF&3t9iew, 1H-NMR
(Perkin Elmer Ah<¢} electron micrometer
(U-LH 100-3, Olympus OpticalAl), Shaking
Incubator®} Colony Counter, Autoclave: =4t
o|ge7|71E 247t Abgste] AEstdnh

Mes] AxE 9% FAE T o zﬂz}a

gov, gue] WrstelLg WA, Ft
oA ANAE HET + UE BE ToT 39

- 492 -



Vol. 28, No. 4 (2011) ERNEES

staks SlEH=E 377 HEEEE v
| AZ7]E UV scintillator(lumagen) 2.
= 5’_‘%‘% thermoelectrically cooled CCD
(TE/CCD)E frame transfer chip®] 1552%1242
olal, CCD¥ controller(ST-133), CCDadapter,
(F-mount adipten)¢} 94 =39 AZE Y
¢l data acquisition boardE V= Princeton
InstrumentsA}ol A T3} computer
interface system= A3} Th  Single line
mode?] continuons wave (CW) o}Z3r o]
dolA= FPYoez ula CoherentAle] =g
innova 70 AF£3 3, monochromator(Acton
ResearchA b= Holgs 8T F A&
micrometor’} 271 A= AHEdo] 43}
t}. Grating= 300, 1200, 2400 groove/min ©] 3
N7 Wgse] o] imaging monochromator2}
spectrographol] AF-&% T},

IHFFELS o] &3 St wES AR I
ol FX3 g olHAS 7‘<47P’8}1 i

O

rpm/min &= W HFEle] 3 5E LT——_-‘ ghd 8}51
o}, gvjE nRI= AL RSS #1, A1
FE2 N-(fluorodichlomethylthio) phthalimide
-Ag complex, 1%, 7t4E54] & st
150 T2 7Fd3le 120 kg/cm2o.2 7}tale]
48 3F53 Tk N-(fluorodichlomethylthio)
phthalimide-Ag complex< N-(fluorodichlo-
methylthio) phthalimide 1%3 AgNO; 1&&
Heges S22 dhg7]eA 3AEHESE 200
rpm/min& = wkate] A ATE ol & o] &
stol  EbElgolel FFo] w3l
antimicrobial activityS 2331t}

2.3, OJME ME U
activity A

WA zo] AAEe A vidE = v
2lo}ytel  Escherichia Coli, ATCC(american
type culture collection) 25922, Staphylococcus
aureus ATCC 65389} +330] e
Aspergillus niger ATCC 9642, Chaetomium
globosum ATCC 6205 Gol HEFTH &
v A flel asj=op sj=ol Addd JHHES]
AAE 747 =3 S =AY A4

wAl= 1,000 CFUS/mL(MA= 14 4

2! antimicrobial

1} E.9] N-(fluorodichlomethylthio) Phthalimide-Ag Complexell #é #wAE &4 A+ 3

CFUS/mL)E 7]Fo= 39 1,0007) A9

05 mL Axo wAES A HF, 8ds
.Mgﬂpﬁt7ogﬂ%ej;a%2

Lx% °. 5 Cmo]oh;]_

2 urg|gol, FFo] HALHE FEH

st o] AlE Qe FdTh AlEF9e oA

71E A48t mAEe] ¢5 CCh=

A
> o

H

A

o >
)
mln
\o

o2 o2
o

@3}9\1‘4. wek v ol FA 4
00“—"4% A ste] Mt Gere] HE st
C Qlstulolg ol Al 24 7F mFst o A
%1 colonyZH-E Hi MU ATES &5
Lt EEE MdEdd gk A
2S Zgtx~3a FI¥H(flask shake method)
o] &3to] Az Htol| dlg g AAT UF
TE HE A3 HEZ 24XNTE A Fo
=454 Ett] 10 ¥} Aol FFAE /\}
T+ 150 rpm/min® 3181t

N E A e of of

_1

olv
ot
oo N M o =l

&L
32

A, aHkE

3. zm Y By

Antimicrobial activity 2 3ol|A] ug ] ol9}
FFol #AES  Ho & (reduction rate)
Quinne] AAIg F2E o]§3l HIIE =
o, 2 22 o3 29l

R(%) = (Co - C/ Co) x 100 ———-(1)
A7)l A Re WitE, Cox At ﬂoa
22 wEe ule Eo} colonye] FolH, C&
A7 FrE W ES] HrE o} colony 9 -}FO]
t}.  N-(fluorodichlomethylthio) phthalimide-

G fEARA stEEAT|e opuvlE
g%g opm st o 2 A o] 2 3 complex &
2 & X

374 FHeH10,111.
Fig. 1ol A N-(fluorodichlomethylthio)
phthalimide®} AgNOse] Enle] £ CCD 23
EdS e N-(fluorodichlomethylthio)
phthalimide= AgNOs¥}2] &8]( 1:1, 1:2)° ¢
3 3400cm-1°14 -NH2 &3 OH I1&9
stretching vibrationol] <J3 vElskom  (a)ol A
=8 LolA Ha 2 3ark yepeEd, ols
N-(fluorodichlomethylthio) phthalimide®] -NH
O2%¥% -OHAFS F/d7] diEez As=
ot webA AgNOs ko] wolxl (¢ d)ell o

it

- 493 -



4 A7NE - olFS - HHE

g ¥azk "Jd® E5sE ¢ & Aok
1726cm-1 H-&& (a)°ﬂ"1 (d)Zo g o]F3ta
we} H327 A" AH
o Eu7p ZUhsE %ﬂzi N=0O(sym),
1230cm el A C-No| #Z5glvta Azhect

""?'5-;.%,' -
o "’f""*—ffJ“\.,\;\ s : f\i

P T

et S / .

v

ﬁa
g1z
g
C:: §
i
3

W

P -
P

s a3
wavenumber[Cm—}

Fig. 1. CCD spectra of mole ratios of
N-(fluorodichlomethylthio) phthalimide
and AgNO:g
(a)N-(fluorodichlomethylthio)
phthalimide-Ag = 1:1,
(b)N-(fluorodichlomethylthio)
phthalimide-Ag = 1:2,
(c)N-(fluorodichlomethylthio)
phthalimide-Ag = 1:3,
(d)N-(fluorodichlomethylthio)
phthalimide-Ag = 1:4.
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Fig. 2. CCD spectra of mole ratios of
N-(fluorodichlomethylthio) phthalimide
and AgNOs;
(a)N-(fluorodichlomethylthio)
phthalimide-Ag = 51,
(b)N-(fluorodichlomethylthio)
phthalimide-Ag = 4:1,
(¢)N-(fluorodichlomethylthio)
phthalimide-Ag = 3:1,
(d)N-(fluorodichlomethylthio)
phthalimide-Ag = 2:1.

{a}
ko _m__', o

L

bt i i i
1G ] a * & 4 1 il
A

Fig. 3. 1H-NMR spectra of (a)
N-(fluorodichlomethylthio) phthalimide
and AgNOs; (b) rubber mat bound
with N-(fluorodichlomethylthio)
phthalimide-Ag complex.
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Fig. 5. Test of
Straphyloccus aureus on carpet in
rubber mat.

antibacterial — activity  of

(a) mat carpet without
N-(fluorodichlomethylthio)
phthalimide-Ag complex,
(b) mat carpet with
N-(fluorodichlomethylthio)
phthalimide-Ag complex
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