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Q OF: grFn]|Fol| £33 ALREE A ECl PCMXe} IPMPO) thsted ASTM E2752—10 (Standard Guide
for Evaluation of Residual Effectiveness of Anti— bacterial Personal Cleansing Products) ©l] 7]&% cup
scrub method®l] we} 3+ XV—?E—:‘] = % 7]“5}3113]' 27% Y F 80%W Y HPAE tFe=E 3 Aol 5%
PCMX$¢}F 0.1% IPMPE 73k dau] 5= tZzol BIsiA E. coliet S. aureus®] 5 A2 02 5293}
Al Ao 2713 St & &47} A &E = AS skt g2l X&8 uist QA4S Al
< FUME AHe AldE Aer Ael g Hasks nloltt

Abstract: This in vivo study via ASTM E2752-10, cup scrub method, was performed to evaluated the residual effective-
ness of PCMX and IPMP commonly used in antibacterial soap. The liquid soap having 5% of PCMX and 0.1% of
IPMP showed statistically significant reduction of E. coli and S. aurues as compared with control in a trial of 80 healthy
volunteers. And its efficacy was maintained for 27 h at least. We report the result of residual effectiveness of anti-
bacterial agents for the first time in Korea.
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Tabel 1. The Characteristics of the Subject

Variable PCMX group (N = 40) IPMP group (N = 40)
Age
Average -y 349 + 7.1 312 + 8.0
Range - y 21 - 51 21 - 49
Age group — no. (%)
20-30y 10 (25.0) 21 (52.5)
31 -40 y 23 (57.5) 13 (32.5)
> 40y 7 (17.5) 6 (15.0)
Sex — no. (%)
Male 13 (32.5) 8 (20.0)
Female 27 (67.5) 32 (80.0)
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Figure 1. ASTM E2752-10 procedure. (A) Test sites on anterior side of forearm (3 cm diameter). For inoculation, 10 ul of the

bacterial culture was applied to each test site. (B) Protection of the test sites. Each inoculate test site was immediately occluded

with plastic chamber. The chambers were secured to the skin with an adhesive dressing (3M, USA). (C) Harvesting of surviving

organisms. The specimens were collected by cup scrub technique from each test site using sterilized glass cylinder with an

inside diameter of 2.1 cm. The sampling solution was poured into the glass cylinder and scrubbed skin surface with a sterilized

plastic cell lifter.
2.3 Y

231, AME2F

<= American Type Culture Collection (ATCC)®l|
A BoF wre 5714 O 54 I Escherichia
coli (E. coliy ATCC 112298} 5714 % FA 4+
Staphylococcus aureus (S. aureus) ATCC 65382 AH-8-3}
Aok

2.3.2, HHX| ¥ HHLZ=H

E. coli®} S. aureus®] vl %ol AH8% HR| = Tryptic
Soy Broth (TSB) (BD-Difco, USA)<} Tyrpticase Soy
Agar (TSA) (BD-Difco, USA)Z 72 HE3 337 C
oA 24 h vl = Ao AREsIATH

2.3.3. Wash—out

AGAE LY AREH APS A dE7tA
(wash-out 713t & APA+= el = AA
Ao AHE-S FoH A Al dHFAEEC] gl vlE
HF5 AF5te] AN A ALSSIES 3F9Th

234, BFX|AZ AlF
A48 H7l= ASTM (American Society for

Testing Materials) E2752-10 (Standard Guide for Evalua-
tion of Residual Effectiveness of Antibacterial Personal
Cleansing Products)oll Td¥ HHE o] &3Th
Wash-out 713ko] 2 A@a= ALY AR WS
<= H&T 1 he A4S FaL sFel 3HY & ods
3AZE AAHBI=E Stk AR QL AFYHS v
I 2t 525 2o FES AN O F TE Fo
g itol TE BARIFT 1.8 mLE HFEk 45 s
F EFONM BEAMA EAE F 155 L 2=
= =ollA AlAE T T1ejal B 3 22 A
o] ZFEA 42 1.8 mLe| AAMFZ A Hs =S
sttt o] o ARESE B2 Y TYT 2537 +2
C) & %ol Lmin) H =% 3tk Al&o] S
T ol E 7PEA 715 Hokdlnh vhAY Al A
GYA 93] A2) & 24 hol A th, AE 3 em<)
AL WPA} AR HEol| 374 EASIA, 107 ~
10" colony forming units (CFU)YmL®] THE. coli 3
S. aureus) 10 yLE FAIE HF F3toll HF3IAT
(Figure 1A). &3 F-919] Fo] ES&{iig|AY &
WA G5 1 95 98 7 e S92E AR
w5 nlo]| 32X o]58 ¥HI(3M, USA) & 14
A FH HFigure 1B). HF ¥ 30 min, 2 h, 5 hell E&k2
g AME AASL AE 22 em9] 8] AUUE A
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Tabel 2. Residual Antibacterial Activity of Products versus Control in E. coli

. Bacteiral Mean surviving CFUs .
Test product Sample size R Difference (Logio)
occlusion time (Logio) = S.D.
Control 6.35 = 0.58 0.19
20 30 min .
5% PCMX 6.16 + 0.74 p-value = 0.005
Control 5.01 £ 0.94 0.74
20 2 h .
5% PCMX 427 + 1.24 p-value < 0.001
Control 227 + 1.18 0.88
20 5h .
5% PCMX 1.39 £ 1.35 p-value < 0.001
Control 6.20 + 0.60 0.24
20 30 min .
0.1% IPMP 5.96 + 0.55 p-value = 0.013
Control 4.82 + 0.68 0.70
20 2 h .
0.1% IPMP 412 + 0.73 p-value < 0.001
Control 222 £ 0.92 1.10
20 5h x
0.1% IPMP 1.12 + 0.90 p-value < 0.001

" Occlusion time for inoculated treatment sites
* Statistically significant difference between treatments (paired #-test)

Z Rojo| &H Ty dad Butterﬁled’s buffer (USBio- 7o MHFES AAL 5 J=71=E -Lﬂﬂé T =
logical, USA)E 2] A€D <t YL Cell lifter Zolth, AG7HA &3] AMGH = WHES 17 i
(SPL, Korea)Z ©]-43] #& —%g‘é‘}ﬁﬁ}(Figure 10). < A 52 Txata vuE g2 AR Wl dE
Al AAE Tl &2 AL 34 F plateol] = Ho| x23d MAAZE AHste] Mo THAES =
sta, olu] 1 2+E= CFUE Quebec Colony Counter A= Aol TH22-26]. )& S A3 HHEL MF
(KT0074A, Kastech, Korea) |83t 5 ML, 1 4k Aol 239 FeEdo| FHaNE A AL
<= logn o & Skttt A= Aol o, FdHEHe] drht 2 P52t 1
Fof gobA g+t A8 FAE 7 A=Al g A

2.4, SAEAMYE B At Xshe ©xlo] ok AAE g Fof 9l
A= means + S.D.E YERH AL, FAIA 2]= paired G 71E9] #F=o] MABA o8 aHo=E AAH
t-test®} independent #-testE A]’%s}ﬂgﬂ A 24 To & QR MEL 50| HFo| HEFE o] ©A
Z 2738 PASW statistics 18 (SPSS Inc., USA)Z ©] el oA 2 & S Yo BE wed] AlE 2%
L5tAth BE SA AFE p < 0.05¢€ = F% 2+ dupt Algto] ZHAEEYL ke EAlRTE AEH &
o7} = AL =Z s Th getdiEo] drhg 3Bt Al A4S A

F Je7Pt Fvlre A%S Wrleked ¥ T8

3. Ao g o=t gk EAolgla & 4 St & AAA L] olzje &
3E W7rstr] A3k Al@Rio] ASTM E2752-10

A2l A 8 4(colonization)o|} S BH7] 9 o= 1 oleA, WHEA 277F | 7= Billhimer
3 B = AWEBAA ] FHFEALS AU A EL et al. [29]°1 93 20013 BEaEUc) B AFoqE=
U o2 P wireta Hol@ u, o] Pyl ASTM E2752-109] cup serub -8 IS 0] 83 £
ahe vl T9E Pl drh andow 3] AHS-E= @ =R PCMX, IPMP7F 38 A
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Tabel 3. Residual Antibacterial Activity of Products versus Control in S. aureus

. Bacteiral Mean surviving CFUs .
Test product Sample size R Difference (Logio)
occlusion time (Logio) £ S.D.
Control 691 £+ 0.40 0.24
20 30 min .
5% PCMX 6.67 + 0.38 p-value < 0.001
Control 6.36 £ 0.58 0.43
20 2 h .
5% PCMX 593 + 0.71 p-value < 0.001
Control 5.35 £ 036 0.28
20 5h .
5% PCMX 5.07 + 0.39 p-value < 0.001
Control 7.07 £ 0.32 0.31
20 30 min .
0.1% IPMP 6.76 + 0.32 p-value < 0.001
Control 6.53 £ 0.37 0.50
20 2 h .
0.1% IPMP 6.03 + 0.56 p-value < 0.001
Control 5.46 £ 0.24 0.37
20 5h .
0.1% IPMP 5.09 + 033 p-value < 0.001

" Occlusion time for inoculated treatment sites

* Statistically significant difference between treatments (paired #-test)

HIFo] g A48 a315 HrstAth
ool A o] gnlwol gt A4 Hrt 4
I 2ol Bls] Aol A o B2 o gadd
7} YEbTHTable 2). 5% PCMX$} 0.1% IPMPS] 73-%-
AEFH 2T 29], F log difference’} ¥ =
Z % 30 min A3 FFol= 242 0.19 logo (p =
0.005)2} 0.24 logio (p = 0.013), 2 h A3 A-3-oll=
0.74 logio (p < 0.001)2} 0.70 logy (p < 0.001), 5 h 735}
3 7490l 0.88 logi (p < 0.001)¢F 1.10 logy (p <
0.001)2 elstTh EHZH:rOM—t— T AR BT
log difference #%°] ¥ =X & 30 ming A|Z}o= A
2k F7¥ste] 5 hol A A A AE - tiZ2T9] log
difference”} 713 HUZ YesTh
I A Y datnle] tiek A &Y 3
7F A3 GA] i ztol] s Al@wrolA o B2 o
A7 YeERgtHTable 3). 5% PCMXel 0.1%
IPMP2] ¢ A3 279 log difference”} o
EX % 30 min A3 A-9-ol= A2 0.24 logo (p <
0.001)2} 0.31 logio (p < 0.001), 2 h A3+ 74 $-l=
0.43 logio (p < 0.001)2} 0.53 logy (p < 0.001), 5 h 733}
3 9ol 0.28 logi (p < 0.001)¢F 0.37 logi (p <

0.00)Z YEPGT %= o:rL oMe F FaAE =
5 log difference ak°] o =X % 2 ho] At AJF ol A
A& - 279 log difference”} 7H3 HthZ Uelgth

A FHTREE2 o AR, A Bol E3E A 22
AAA R Re 2FANANE A7 Aol e Fo
AR E BEE 5 AAET, ol FAEel 8l

© BIFE AAT Zo] A3 AlHE A &2 735l

vl of su Freo] i HARNE HRITHE Burton
3019 Bl Fgsh= 2o E KRt A Eol
AE A2 segdE 7S 53X 3, tir] FolA
Az A& AXH, g7 o 2ol =EH o
A A Tol 7 Faddd TS A= so=
AT 22y olel tigk Haket Y0le Ko B

AT7F R ojof & Aot}

=4 AL 30 min, 2 h, 5 hollA 7} #E=E F g
/3459 log differences B¢ A3 p-value gke] &
T 0.05 oo ®E FoHQl ztol& YERRA] ekt
(data not shown). “L2]aL Z} =3 Ao A Z} A
B HE T ol Ul log differenceS VI 3+ A3} 30
min¥} 2 hollAl& EF p-valueZ} 5 0.05 oo =

&1 Aol & YERNA] 3t o, 5 holl A= 0.1%
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Tabel 4. Residual Antibacterial Activity of 5% PCMX and 0.1% IPMP in E coli versus S. aureus

Bacterial

5% PCMX

Test product . .
occlusion time

Difference (Logio)

E. coli . 0.19
30 min
S. aureus 0.24
E. coli 0.74
2 h

S. aureus 0.44

E. coli .
coli 5h 0.88

S. aureus 0.28

0.1% IPMP
p-value Difference (Logio) p-value
0.24
p-value = 0.571 p-value = 0.530
0.31
lue = 0.112 070 lue = 0.154
p-value . 0.50 p-value .
lue < 0.001" 110 I 0.003"
-Vi . -V = 0.
e 0.37 prvate

' Occlusion time for inoculated treatment sites

: Statistically significant difference between treatments (independent r-test)

IPMP®] 79~ p = 0.003, 5% PCMX®] 7 p
o2 E&Adtarol wlsiM o] 4

& A0 F YERSTHTable 4). ol F 4&o] 5
%&Eﬂ% 7AW, AlZbo] Aol we} E=AdTt
of Blal ttel o &xzolzt At

< 0.001

re o

ASTM E2752- 1001] TAE =Z 343 % 93] A
SkaL mpA et AlH F 24 h ATE AFOlA 7S X
st & AHE HI7FSHE cup scrub method AlEZE
3}, PCMX2} IPMPO] 238 WA H| 5 ET47
I thAsto] =2 FFoA HAi 5 h 5 7o =
AHE ALSH 07 AT S JAATIE
25 YeERSITH
4.2 B

ARZAE L7 AR F e EXst], AR
HE 7o) g WEE SAFCEN AL FH
o] drhy A&HE=AE FEdd PCMXS} IPMP
7b 23 HARTE e Av Rt = I
=0 T3E JANIF= thx dARF nls) =
7 A<l 30 min, 2 h, 5 h EFA FAZSZ Fo
A &t A& a3t %#?f}s UER AT

5% PCMX%} 0.1% IPMP 57 thidolxe & =
E 5 5ho] A Foll 7P B2 o] raast u
ERal, g0 73 2 hel A Foll 7 &
< 7o AaEIF Yehyth £ A58 T aviE
ASTM E2752-10 82 A A 9] o« a37} dvht

o8l A% 4 YEAE AHoln ddHow B
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