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1. % gL
— 7157] AtAl AR PHMG ¥ PGH 59 71 falld 4wyl Algaolmz ARd o]
g 2ls da
— PHMG A74('12.9) B g EERE 90 ¥ FUSAA ofFHAEEE T
o &}
BAEA, A58 5 (Ames AFAR) 2 &4

- PGHE /58 AR(1BYA 34854,
H4GE 2 90 o) AEnt g1
- PHMG¢} PGH 7157 Vd2ell thelA olad(4 59 5945

A= E‘/‘{ 'T‘7]'§]'E_

%]

2. A7) W4
¢l PHMG % PGH 59 71& AR} Aty ol g2 AL o4

— 7tE7] AbeA A EQl
el A= Za
— A& AE T FaAsSEEY FAlH ARE F7 Aet HEidHE AR

52 g8

— PHMG % PGH &

— ] AT A8 A B IH in vitro FAEAT 3
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3. 8 47 A3

R

# 570 4% SN

1. PGH® ©j

o 0, 0.10, 0.50 ¥ 2.00 mg/m’2]

=

7}. Sprague—Dawley #H

.EH

e

o

S} 41 2 o) (BALF)

el
=
i

o

o
T

I
ox

jze)

o)
oF

_foT
N~

i
A

T
B

ojn
FLS

)

w22 et @A A3 o

il

7

o

cadeds

-
X

Al

o] =
= O

=E 3ol A

=K

EET

A S

vk A H N (BALF) &4 23}

oy

AF. PHMG Phosphate®l

te] PGHe| Wb

S

=
S

Fu
I
G

A
5
Ar

—_—

el

_EH

B
,ﬂl

ol

J
HH

o, 2 A
ok7 o] A9 0.50 mg/m’E &

X
=

3

S|
A

3

Z o
"1‘___

T A9 0.10 mg/m® %

KeX
-

2pA <

- [
[6) =

2) A4

R R EER

=i
=

22

Eis

3

2 160 mg/ke o2 F8E PHMGO] o
160 mg/kg Tt

7} 0, 30, 80

)

!

)
e
ojo
ﬂ
,_Iryl
puy

ot

,HO
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t}. 160 mg/kg
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7}. Chinese Hamster Lung (CHL/IU) Al
-4 9] historical control data ol

3) AAA 0] A

~
Njo

ot

o

4

7}, 500, 1000, 2000 mg/kge] &HS

p—

471 mp9-2(ICR) 9

%

’

o} gkt

=

ol &= FF 2000

o] WI%E7} historical control data uel

1!
H

Y

J

<

7F. 0, 100, 500, 2000 mg/kg

[e)
=]

X

XA
mg/kgoll Al #|ALeE b 500 mg/kg ©]7d

S

o
5) F44EAA

2 97 2000 mg/kg Folwtol A 7}

7o

%

il

o

folm
;O._

—

_Zl
Th
K
el

puzel

ojn
%

:AE

e

puze)

0

=y

2000 mg/kg ©]4+el

[e)

T

A A A LDsy %k

e



2. PHMG®] g 371 &5 SAAF
1) A2 2 AA A

7k 0, 13, 40 % 120 mg/ke &F o2 FaE PGHol digh A2 2 LAsAg =T
Al A A=A 120 mgkg Tl dEmolM AW, ASES o s

3} 4

o]

L AARAAG Ah, FHY BNFG P, 0 2 A PEG S 5

M2
+

Z
=
Lt 120 mg/kg Folo] b AR Al ik
O A BoaAeE e AR, Reeel AAAETI(ag 3 Pl ik =4
gelets AAL FHieE ®rE wrbdE B AR AbdE B ©
RS FFFTE FEAA AdEEol ot F445A
2h 2 Al 2ol Fetd A (NOAEL)S 721 13 mg/kg/day, 93 2 A

At &< 40 mg/kg/day= 3

2) A o] GA 7
7}. Chinese Hamster Lung (CHL/IU) AXEE o] &3t Aol A Fod A= tAIEA
A HAE 6 AZF 22 AZE Aol A CHL Al o2l AAA o=
] Sl
U FEA LY Aol 7EA o3 Ae)E Tkl T3 UF kA8 E vt
AG-29] historical control data Ul Eoigkar, YR TY Aol ol F7I

go) 7k RYARETO v AL foly QA FAARS

3) A3AE
7F. 125, 250, 500 mg/kgd] €S ATFFAst FaEH ZFAHE LA AN E F
7 w9~ (ICR) 9 &=l 23S 71d PCEs (MNPCEs)9] Wk Z7p7F 325 %

o=

L gk REA Y] A &3] WY} historical control data Woll Soigkar,
Ao Aoos Asle] WErt Rz Ble EA48H0 5 G oA
S 7Fekel =

3. PGH ¥ PHMGO] Wit in—vitro ¥ S A9
7} PHMGS} PGHE 7tz Al g A o] didk 542 A 23, PHMGS] LDs
FEE 9 1.7 X 107 % (1.7 ppm), PGHE 9F 3.0 X 107" % (3 ppm)Ql Zo=

A%

Jﬂ
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L A&
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U AT A, B2 ) T QA 1
IL A7 W& 2 OH
Th TFQL O] Q] correueisneieii ittt 4
L 220 BFEHE A EL U] e 5
I 72+ 3 13
7}, PGHoll T3} identification A1 SR80 reereereereeseeneinssnminsintinininssss s 6
. PHMG 3! PGH 5 2 7} =& td 8 7} &5 54 Ag e 10
1. PHMG 9 PGHOl| that QA% 2 ZPAT] GEEAE] cweereeeeessemsseessensseisnninnes 10
2. PGHOl| th3F o} FA TAZAAIT oo 19
3. PHMG %! PGHOl| th3lF GABA O] AFA T cveeerrvmeeiniiiiiiiiiiiiiie 43
4. PHMG 2 PGHOI Th3F AFHAIE] oot 60
5. PGHO TH3F FAIZATIAIE] eereereerrerremsemsessssssississssssssssssssssssssss s 74
Th T EL 0 VIEFO SA] G Th cererereereeeessessei st )
TV, ZAE oo 97
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BBALEE T4 FSNRR APIFAT

I }\12

1.




* = = ( )
1 = = T = =

22944t 1 239,090

Ve
gl ol Barso] R AR A} ThET] Al ¢

717

— 2011

. a7 WA, 53 % Bay

7} s

o %mﬂ%% = T w9 .Ju
- N ﬂ%._ ~ ~~ -
) Y H o— bR oG W o
S o TP T O % ~ N
M > _nwu ul ﬂuL M o WM MW o % Mo by
mKE = o] ® B o = To I ro=x
"o < ;on_ . = X 0 ~ D oR
w L m1ﬁaui ﬁ@ﬂw Nk T EHE S
1 = Wo — o= MO T W W = T B | o X0
= S = 2 o B o o B dr.ﬁﬂ;uqd.%
< oo oo X7 2N ® oo o =
O S T S = 1@ Lx T e
= e [ N a = R i
uo_fmuxkaom 0z = ﬁﬂ4§xﬁﬁﬂ
&) =T~ X X or R B el - © o
o Wb o W —_ F o -
= 5 ¢ o W W ) o X N Hp RS Me
T B o = o — J) of ©
ﬂ,lfmu Bo Hﬁ cuw M oF  ph wE ‘u_w W_ML ~ =3 Mﬂ o X ml/ .ﬂdﬂ_;
o7 o o T el 3 S I! Mwm e e R Y )
N = ™o Woor N Ld M %o
ﬁ WW e ] do o A oy &o
TR T % s B — t = W OB
B o &;Po}ﬂ%d Hin = 17r1r_,%1mw
< ﬂA.! - — ﬁ N Al L‘m.rﬂ o o ojo ) A} N o =
— TR S I T U
~ N @ﬂ,%kaﬂg =0 R -
Al m B 0 dy o oo~ X w
N o= o W T =0 v o 2 Wo T
N ~l _ ~ — T ul
u:owaiﬁau.%ﬁa%x R
gg%ﬂmﬂ%ﬂ T PEwow T
. A _ =0 T nh W™ e . -
EWT‘MQ%A %ﬂﬂf P T g o W
ol ° oL o o T TR K < oF gy WO
T I % bp <o A v SN | K Sy ~ S
T =R = o o o NN
- n s o ox o & o T g
—H o N7 ¥ T 7T — W DS
IS TET T TR o, do g oo B
° o X gy o =~ — M o Moo —
o o W o N o ® "o ™ =0 NP R
o BT o I W= ol zo | Jlis
o 7 T T T L T W om o oH
il s DT REx PrBiEp
~X B ~ — B 5 o — X — d.ﬂ )
° " CARNTE S or
moe N E

7)Ee| &

-

T

A

S

olo

2

R

-

ol Tl lmh} zof



23]

.
=0

o &771 F7

=

j -

Aol Tk An At

7} Agt e

g

\‘%
w

W

N
_E.h

ol

Zeg o]

o] <]l

T AT ARAA B,

]

A
AN

3 3o}

g 7ol v

)

i

ojo

o
i

o

15

°©

Sj=r it

S

o) ]:ﬂ

=
=

=

Ay
s

P

A-g3kel A7 .
]

biocide 3% <]

AA HA A<}k 7]

Aol FAE

Aol A sl =

—
file)

EU¢] biocide HeHS A

4.

0
s

A

o

b

S

&3t

of wah Al 23 74

[€]

=i
=
o
&

biocide WA A3

-

A Aol AR =

o b, AE A

ol A
Lol A]

=
=

h=]

= 7k
biocide &2 <&

A 4 7 2

(o3

R

-

L=
o

Foll A BFF-0 2] 4]
gt . EU

[e)
biocide &3



o

¥ 1. =718 biocide U AFS & €3 &
"

=7} a4 AE %
= S AAEAAN, AEA AL A AT
ARcH = Federal Insecticid Fungicid nd
« AEA) 9 mEga §eHa W g ederal - secticide ungicide a
P Rodenticide Act/Federal Food, Drug and
T g AA C A
- — osmetic Act
W | e BARRAIIBY R FURD) |
a AFN] —707% SLR}HE 2] W Z}FH 2=
= oo:];]]_’ sy ] , O 8T ] = 78 ]y T, FIFRA/CWA
[e e}
. BT W L2 A sw = FIFRA/QAPCA
. HRuEA] = FIFRA/FFDCA
= =2 WA
= Ordinance on disinfection and pest
control
2| A = Federal law on trade in toxic substance
9 | = FERAA, EA EA » Ordinance relating to environmentally
22 | 7]E} AR EA hazardous substances
= Federal law on trade in toxic substances
= Federal law on trade in toxic substances
| A A, ) e e substances act
| AR, A A oo e Ae
Sl g eEae An e " loxe
21 . NZEA o]9lo] B o] & = TOX1.clsubstance act N .
e g2 w max egm 4o . PeStlFlde act, medicine act, animal
remeids act
w At Al /1A A
s HEE A5
A | e EAA A, 2R A, B4 W | = Food & Drug act
= 2 2 FZE AYA, WHA 2 = | = Drinking water materials safety act
o} A FAF A nAAEA, AEZEA o]9]9] | = Pest control product act
E olg, AF 2 FHF fIlsE Al
o]
kst sstEde di7|E F3l AAd Fd=o] A AP AR FFS v A
e, 58 St DAL 2200 AF WS DA} S mAHAL 7}
T A3E TG Bavh A, A A5 skl ThET] AbatAled dig
biocide AL 5 Al SFel oI% A W] SHIFE shelahy] 98 FASHATE
A, vj=9] 2002 @ A ostH 58 7]A A 3H(chronic lower respiratory

diseases? )2 stroke)oll o]o] 4 WHAIZ F& AlY Q<1<
(National Vital Statics Reports, 2004). st=r2] A% &7] T2 &Y F3F <A
T s 7Y e Tl Bes ARkeld, slgwke] Ajeksielgtol sk 9

=
4 Wb L whe) Alzglel =q Bare] S rka Ay
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7h Hh e §4l

7h57] AtAl AE<l PHMG 2 PGH 59 71 #aldAdwrF Algtdolm=z ALd
oA falld Al 248

— A&l AF T FalstegEd] Fald AEE F7F AMst A H AR
522 g8
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— PHMG 2 PGH 5 2 7] B4 s+ 8 7] &

- IS SAAT A7 2AF ZL I in vitro SAAT 3}




U F8 5 AR UE
1. PHMG 2 PGH 5 2 /] &4 U3 8 7/ & SAAY

— F8 71%7) AHAl 4% F PHMG 2 PGHol thsle] OECDe] 8FaH2d AJ8=) % (Test
Guideline) &= =Pt “8el22 Gl AR (A Al 2013-2)5S 7|1FS
2 &te] 3 29 ol T 8 7 ol thste] SAHAE 3

E 2. £ B#Y4olA 3 PHMG ¥ PGHe tig 54/ 8 &5 7
AHEZ
A9 3HE (OBCD TG) o EER
A2 B A FAA(TG421) O O
ol (28 A)FUEA(TGA12) O
A A A o] A F (TG473), 1A 5—-15 O O
2 A F (TG4AT4), LA 5-16 O O
T 54 (TG402) LA 5-4 O

2. FUS) SHAT AZ 2A D % in viro SYAT 53

— =ul¢] F8XAME 3 PHMG, PGH, PHMB, MIT % CMIT®] AU/ ABA L] S g2 5

PN
T 9 HE

% 9 R W in vio P 54 AT 5 5 7 A7) A Avel g Tl

peer review A5 HAE 2 2853 &

il
iy
5
=
3
&
z
e
o
re
4
¥
o2t

= Te7) A R woEy
# In vitro 73 A Q) 29 e v, B B2 BAL TIAA 3

% In vitro I 54X i AldEdL e ddedd) & Aol s8] 9

o) Fatel ¥ 274
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7}. PGHY| th3} identification ¥4 43
=7} g A Feflof] oA, FrEH o2 F-¢dsk PGH (Lot No.: 201402—02-1500)9]

7)
3+ identification F+41& F359 S

1.
~ pH, BAFEA(GPC), LFE FF(EAAR), o] LA (C), 7157 LEATENA

(NMR, IR)

gy

i

2, BAEEY 7 9 Ay}
1) pH 4
O E4zA

(1) 34717]: pH meter (Lutron A} YK—2005WA)

0 ~ 14 pH

pH 7, pH 10 (2 points calibration)

2) ng= o B4 AE AAY F 24 9
— Azl o BAA 1T FF2 17.16 o= BAHENE (1 3] 4 A
17.19 %, 2 3] =4 A @ 17.13 %)

3) wAE R T

O A=A

0.45 ym Nylon Z¥ A}&
2+ 8-
HL2 Abg

)
M
1%
BN
A

Waters GPC
Waters 515 pump
Waters 410 RI

TSKgel G5000PWXL—-CP + G3000PWXL—-CP
(7.8 x 300 mm)

MeOH : 0.1 M NaNOs = 3 : 7




35 C

1 mL/min
100 uL, 3 mg/mL
PEG/PEO

— B B4 A Mn = 2382, Mw = 6106% 41505

2382 6106 4580 2.56

Ion chromatography

Conductivity detector
1.7 mM HNO; + 0.7 mM PDCA in DI water
Metrohm, Metrosep C4 (100 x 4.0 mm)

Room temperature
0.9 mL/min
10 uL

@ Fol& #4 A3k i Na® o] 8L NH" o]&°] AZH A&
@ Fol& 4 =1

Ton chromatography

Conductivity detector
1.8 mM NasCOs3 + 1.7 mM NaHCOs3 in DI water
Metrohm, Metrosep A Supp 4 (250 x 4.0 mm)

Room temperature

1.0 mL/min

20 uL

FEAE — 400 #] 34, BAAE - 10,000 #] 54

@ Lol BA Az} : Cl” o]Lo] AZHUS
5



JASCO FT—=IR 4100
ATR mode

Silicone

PE, PET

-1

4 cm
32
FxAZE-v2 FH, EANE-FEA%

@ B4 A3 BB FT-IR 24 A3}, obglst o] PGHE| S477} S50

Ho oH| -
0 N N
}ﬁka‘\vf VNN |

M

2
N-H stretch I

Alipahatic C-H
= =
AT A S
Transmicsion | Waventmoe (61} T C-O stretch
N-H

6) NMR 4
O A=A

JeolJNM—LA400 with LFG, 400 MHz, &+ : D,O
JeolJNM—LA400 with LFG, 400 MHz, & : D,O

@ 'H-NMR #4237 : #Z&e] 'H-NMR 2423, ofefe} o] dde 7 979
shift 258 PGHY S skolgt

r.{

A B 3.67 ~ 3.71 } S
’ |C. D, E (-CH,-NH)
R ir’w
3.39 ~ 3.46 i ¥
C. D E i ‘ 4
3.08 ~ 3.11 T

§ IEEAGEENR H

@ C—NMR #4143} : fZe] BC-NMR 2443}, ofefel o] &dw 7+ =9
shift 28] PGHY & %



o E,F
A
A 159.58
B, C, D 72.42, 71.69, 70.78 ; * ‘
i [ [‘lA M )
E, F 44.22, 42.20 R T e g
i oo :

3. PGHell th3t identification ¥4 A&
— o2& 757 LEATFERANS ot PGHSY Ao = S1xgloem, Mn #k

2382, Mw %k 6106, TS oF 17.16 %= A HAS



. PHMG 2 PGH 5 2 7} 49 tig 8 7/} & SAHAANI

1. PHMG ¥
1-1. PHMG

PGHel 3t 45 3 A FFA A

(D A% : OECD TG 421 2 Z@aAHste 24 2| 2014-1%

@) A8

1. A]d &3 : Polyhexamethyleneguanidine phosphate(PHMG)

}\]fg A FA4
2. 534 : Distilled water (DW)
Sprague—Dawley/Crl:CD (SD) P oF 7 FE
qEAS Tg | 0 ’ e
96 wia] (A 48 wlg], =7 48 wlg])
Foe 0, 13, 40 ¥ 120 mg/kg

A@Ee 4

o BEF come EA9% =oz
T 39 Gl FEYE 4y (mgke)
Vehicle Male 12 1 ~12 10 0
control Female 12 49 ~ 60
Male 12 13 ~ 24
I female 12 61~72 10 13
Male 12 25 ~ 36
Tz Female 12 73 ~384 10 40
Mal 12 37 ~ 48
T3 Femal 12 85-~96 10 120

o= %L‘%Zﬂi% Ts7TE ol&
= o3 SR o FouE= ZAAFGEDLS TEAAA T°4 x*JJr Fol =
o magnetic stirrerES ©]-&3}o] x|&AH o7 wyk

- A¥EAe] 7|58 T ET57IAE FYdE A AT 540
TR A5 Al Fste] Fo
Eo 2w |HEEdd 2AAIELL skl g HA g vz AR (08 ¢
=oj7]7b 30 ~ 13 : 00)ell nwj d 7|7k AL EH dAEES 5 4 A7
A, FAHAEES T4 AE7HA] 31 3 Fo
7Bz 9 AVdE 2 ANk AT, AARAFE, welAdE, FaAE, AU e
I WA eA] HA (S, Faug oA 9 oH), AA7|ZE SR A,
AALRE Aol Ab R Al 2 Q] R EA A A




(3) Al 2z

1) AbgE

A7 120 mg/kg FolwrolA E5 2 dAol 1 vl AL

ol ol A
9 #

120 mg/kg

120 mg/ke FolwolA 747 3

respiration) ©|

™ (noisy

z]
(salivation)©] 40

I~ o) -
Ta%%t z

&

=i
=

ol
S

™ (noisy

A

Z

of uterus),

A} e (prolapse

oA A=
}(subdued behavior),

5]

=
T

120 mg/kg

A

appearance)

2] ©F(thin

3

35 A
(paleness)©] 120 mg/kg T TolA 1 A& 120 mekes ToTolld 1 9, ¢4

(salivation)e] 9 # ¥
— 72 40 2 120 mg/kg FATH 4R 120 mg/kg FoAT A

respiration),

o ol e A

]

X

o|

— 120 mg/kg FolatollA

14 Aol F-FA o

ol
=

wld 717 4011 o

— 120 mg/kg T+ F

=t
=

— 120 mg/kg

)
ox

zel

o)
oF

—_
file)

— 40 mg/kg

AEELS 120 mgkg FoAToA v|&dEdi7F 1 &, d9A

&+



e
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7]

7)

£

s

|

7

0]
%

A

3

9]

120 mg/kg FoAwolA= Ao 2 A FrisHo]
— H%2 7 40 2 120 mg/kg FATH 4A 120 mgkg FAToA AU A7

i

— = F72 40 2 120 mg/kg Folwdt 7 120 mg/kg FolwolA Adl A71S

120 mg/kg T A 120 mg/kg FoATANA Fold

=1
=

= T3 40

A

PN
T

&

~ ¥

47 120 mg/kg FATAA A AUl

=i
=

Age +7

7}

=
o

o4 S

9) 1A=} o

4 0 dAG 4 DA AT

— 120 mg/kg FoAwolM F5 =R



i

).

7_]

7

¥ Precoital time? =

1

£t

120 mg/kg

ol
=
)

A, A AFHE, AF

120 mg/kg FoltolA

=]
kA

,
=]
=

T

Y

2 0, 13, 40
4

|
40

— A& E 2 Polyhexamethyleneguanidine phosphate (PHMG)S 9454 =9
7

— 9} 120 mg/kg Fof vl

e

A

2 4 A unj

el
=

134l z42t 1

Hr
)
o)

e~
A

ool

T
Ho

ojn

)
¢

ol

O

w

)
o
o
or

0

mK

Al 120 mg/kg Foroll A

il

=
-

120 mg/kg ¥ 47 120 mg/kg

=

ol
¥ 120 mg/kg

71 40

1

&

PN
T

TA =
Apgoll A

=i
=

s CIEEEE
n, Pag

Bo

o)
U

A

ool

A7 FF FhE wEso], A

F7he

TR
o

120 mg/kg Fof ol A

oA 120 mg/kg Fol -l
— "L 4 120 mgkg Tl 2 7 40 mg/kg Fol ol A



ot 7t
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s

#

Ho]A

el

e

— #HE $72 120 mg/kg Fo-ol

o

— 120 mg/kg Fo ol

o

"W

13

1014

TAEE

AT 5= 2ol Al 40 mg/kg/day

NOAEL)

Levels,

(No Observed Adverse Effect

mg/kg/day, GHEE

o] o
AT

2 Ty

o

1]
=



1-2. PGH
(1) AN

(2) A

: OECD TG 421 ¥ =

sk aLA]l Al 2014-1%

inls
rio
o
o

AEEd T4

1. AlgE&EZ : Poly—[2—(2—ethoxy)—ethoxyethyl] —guanidinium—chloride
(PGH)
2. &84 : Distilled water (DW)

AEAS T4

Sprague—Dawley/Crl:CD (SD) #= oF 7 7
96 mhe] (YA 48 mhe], =7 48 wig)

4
2
o

0, 30, 80, 160 mg/kg

NG 4

[=R=IPN E o ol ak Eo]ek
2] o =1 == = TO:] =3 ‘F‘O% o
i 99 Gy TEYE ke  (mgke)
Vehicle Male 12 1 ~12 10 0
control Female 12 49 ~ 60
Male 12 13 ~ 24
T1 Female 12 61 ~72 10 30
Male 12 25 ~ 36
T2 Female 12 73 ~384 10 80
Male 12 37 ~ 48
T3 Female 12 85~96 10 160

- ANFEALe 7PF Htol 4% AFo wet 10 mL/kgE AXeke]
ddeHTE olgsiilen,
A Fo] Ay Fo F magnetic

Sy
AgEdo] 7|28 B3] TH7IAZ FdE 25 AZst 540 f
Huz, AR A Foste] Fo

Eo 32w | gXEAY ZAANFEDS shFol g M digk vlseek AR08 ¢

moizr |30 ~ 13 00)el mHl A 71k AAANE dREEE XK 4 A7

T A, FAFEL 7 AQA 30 A3 Fo

#3319 APEE R ANt A AT, AR FEE, g A, FHAA, AT,
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FIAL-1B 2 IL-2)°] thate] FF E4ale
— Interleukin—1 beta (IL—-1B)¢] 4-¢ thxa ti¥]ste] sk wEdtollA] A4
2 feolg weke pEsddon, v& duwd 4% dad dv b HREY
A BAHQ foH e BETA FhS
— Interleukin—2 (IL—2)9¢] A% A% == FFHAA 594 F717F #ZEEHAA
oA B wE A s s BEE A e
40 50
I Control I Control
T [ T3 recovery
. T2 40 4
30 4  — z
20 *% ;
10 ;
10 4
0 0

IL-2 (pg/mg of protein)

MALE FEMALE

T T
MALE FEMALE

O¥ 34, =5(F) H =% AF5T(F)Y IL-18 24 Z2H
10
. Control I Control
[ 3 T3 recovery
= T2 s
 — 3 =
|
*k 8 61
? T
2
2
0 T T
MALE FEMALE MALE FEMALE
a9 35, =ETE(FH) R =% IEL(PY IL-2 E4 A
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3. PHMG ¥ PGH| ot A A o] FAd
3—1. PHMG
(1) AdW : OECD TG 473 ¥ €343 A A2014—-135, 382 F314 A

W A5 3G NGk 158 FASANG-ERF HFAEES ol g

oy

1. A]d &3 : Polyhexamethyleneguanidine phosphate(PHMG)

AlEEZ 74 "
18&d 74 2. 23 A : Distilled water (DW)

A8 A9 F+A | Chinese Hamster Lung (CHL/IU) cell line

— 1 & &FAAAAFAA= 5000 pg/mLE HilsE= 3kaL, 2500,
1250, 625, 312.5, 156.3, 78.1, 39.1 % 19.5 ug/mLe sEvo=
ARG A AL (+S) E 1AL (=S) 6 A A E A A A
A8 (=S) 22 A+ Agstel A A AEEd A & AAES
7}4=(RPD, Relative Population Doubling) & AF&E3ste] A XZ2] <A 2
AER G 1 A EFAEBAIY A, ARG A A& F-eF BA gl
50 % ol’de]l MEFTAAAZE BEE. AFEZD AT A AL A
A8 oo} #AGle] 156.3 ug/mL ©]4e] sEatol A iE‘O] %‘a‘ﬂ
Row, AFEHE A2 FE A AR *373” RS
39.1 pg/mL 2 78.1 pg/mL HE=T9A
g/mL ©]/ge] FZoA F o] TEH. 48
Ao 156.3 ug/mL oo FErolA '] A QAL 625
43

—

fot
NI
o,
M o
M
wop
32
J‘J
—
ol
(@)}
w
=

g/mL o]de] FsLrolx T8 gl o] . it
22 AZF At 312.5 pg/mL o] 3o shatollA FHe] vz, g
A, AFEEe] AgA 2 A T8 Al 24 A

(5000 pg/mL)el] thale] wjekde] pH % osmolalityE =43 A},
BEEAHzTel vs] ZH2 1 unit 2 50 mOsm/kg ©]4te] W3l=
ZE A e

— WA, oF 50 % AEFAGA HEUYE wEE 9
ato] tiAMAAl WA G 6 AIZE R 22 AZF Aol tiske] 23
AANTES AATH 2 2 LFAAAEY Ay, gAIEAAA v A
b2 22 N7 Aol oF 50 %9 MEZTA A7 UEh e
T2 7247 15 pug/ml 2 10 pg/mL= SelE. weba, EAFe Hu
SEE dAREAEA 48 6 AR A2 80 pg/mLE AASAAL,
AP A AR 6 AR R 22 AR At Z2F 15 pg/mL ® 10

88

ofo
of & op




AL 16 + AL 1I(6 — A 111(22

-
S) S) - S)
o AFEA A ¥ - -
F-3F A 0 0 0
Polyhexamethyl 10 2.5 2
eneguanidine 30 5 4
phosphate 80 13 8
(ug/mL) 15 10
OFA] ] % &=
FdE2d CPA 6 EMS 800 EMS 600
(ug/mL)
2] Al ZF(hours) 6 6 22
3] - A ZH hours) 18 18 2

3 AzF wigEr AlxEe] 7+ Aol dANEAEA A& (+S) F HAE
(=S) 6 A, A=A A HAE(=S) 22 AgF EeF FEA,
polyhexamethyleneguanidine phosphate =+ YA NZEAS A7 st
AglE flste] 7t A 71E SFAES AAsEaL, AdE w)
40 mL (AL 1) B 45 mL (A€ I 2 IH)
& AAeh 5zl Feage ofdfe] xet

s AEsh Fexa Agde AR89

g g 4.5 mL (741% ) ¥+ 5.0 mL (741

mlo

rUR
d >l'
o
M Hr
4

A, AL 1o }%éﬁl 0.5 mLE 74744 Ll BEE)
Aelete] AL o e

T okl AFEA wmE BEA gAEA)
AL 1(+S) 4.0 mL 0.5 mL 0.5 mL
AlE II(-S) 4.5 mL 0.5 mL -

< 4.5 mL 0.5 mL -

1. MESFAGA = A HES 7 (Relative  Population  Doubling,

- T2 oS GARAY 2 GAAY A(gap), ANAD H

AAEAY Ak & wgto g S A
— &4 ol FYA S W} diploid (DP), polyploid (PP, =
37 594 2 A Yui3H(ER, endoreduplication) & FFa) A4




Algel A w4
- & 3 skl dHA e Al

- SRAUETY] F2H o3 ALH)E Tl T U
historical control data el lojof &
— FAUETY x4 ol AL)E T T U 24
o] vls AT Ao ® FA UAl F7FstedoF 3
2. A3k #A

23e] &4 - AEed A el Fx2H o Ae)e T 1%

o] Wim7} FAd a3 SAUFRTol Hl& SUEHA AU 7
T Feaa BFoA A diEvedl gk historical control
data ®9 el dopd Ao = 374

— A=A Aol dolA AAA o] S TH AlEe] F(H A
7t FAHom FogA UA &FgEHoR FIMSAY, &
L o] 19] %aqﬁloﬂjﬂ Add A FES HEE A &
.

(3) A2zt
1) S§ZFEAA A AESA A 2
- 1 2 A A3, AR A AgolF-oF BARel 50 % ool AlETA
AA7E dEE. Aded AL Al AR A A8 ol 5ok BAIgle] 156.3 ug/mL

e,

S A] Egro] #EE oM, AFEA AHE FRA gAEdA A8 6

A AT s 391 ug/mL 2 78.1 pg/mL sETollA EEro] #AEE QAL
156.3 ug/mL ©]’d9] FxwtoA el 2. dAIEAAA v AL 6 AlZE A
2 156.3 ug/mL ©]/de] sEolA E8o] BEEG I, 625 ug/mlL ©]/Fe] FET

HEE . PARAA mHE 22 A7 AYES 3125 pg/mL

L

oM EH B HAe

-
i

=)
4 2
ol FmitolA HHel AAE. A, AgEAY A Al 2 AP FZ A
AT H¥E7(5,000 pg/mL)el thate] vjFAe] pH 2 osmolality S =4
Ay, EPA gzl vsh 2tzE 1 it 2 50 mOsm/kg ©]e] W3l= 3
e wEbA, oF 50 %9 AMEZTAAVE YEdE sRE Fls] 9t oAl

FHA MAE 6 AzF L 22 AR Aol tiakel 2 A §FHAAAS LA

N
N

e

g
i
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3 4. Relative Population Doubling of the First Dose Range—Finding Study

Nominal Conc, of ~ Metabolic oy o0 Cell Counts” ‘
Tegt Itgmc(ougc/mol“) Aggflgfetrlr?n (houerSé) One Flask/Concentration Mean RPD”,%
6 — hour treatment (6 + S)

0 + 6 — 18 6,107 6,207 6,157 100
19.5 + 6 — 18 5,882 5,865 5,874 93
39.1 % + 6 — 18 5,816 5,781 5,799 91
781 % + 6 — 18 4,527 4,689 4,608 58
156.3 #& + 6 — 18 913 904 909 —181

312.5 #& + 6 — 18 406 359 383 —-307
625 #& + 6 — 18 2,258 2,266 2,262 —47
1,250 #& + 6 — 18 3,039 3,045 3,042 -3
2,500 #& + 6 — 18 3,358 3,401 3,380 12
5,000 #& + 6 — 18 3,157 3,030 3,094 -1
6 — hour treatment (6 — S)

0 - 6 — 18 7,066 7,065 7,066 100
19.5 - 6 — 18 3,064 3,103 3,084 -1
39.1 - 6 — 18 368 321 345 —268
78.1 - 6 — 18 846 766 806 —165
156.3 #9$ - 6 — 18 592 608 600 —201

312.5 #$ - 6 — 18 2,272 2,151 2,212 —42
625 #%$& - 6 — 18 2,606 2,694 2,650 —-20
1,250 #%$& - 6 — 18 1,577 1,503 1,540 —86
2,500 #%$& - 6 — 18 13,653 13,050 13,352 178
5,000 #%$& - 6 — 18 12,789 12,408 12,599 171

22 — hour treatment (22 — S)

0 - 22 — 2 8,634 8,635 8,635 100
19.5 - 22 — 2 2,268 2,200 2,234 —-33
39.1 - 22 — 2 289 273 281 —236
78.1 - 22 — 2 447 421 434 —193
156.3 # - 22 — 2 885 924 905 —121

312.5 #& - 22 — 2 2,266 2,276 2,271 —-31
625 #& - 22 — 2 1,817 1,894 1,856 —-51
1,250 #& - 22 — 2 5,618 5,658 5,638 58
2,500 #& - 22 — 2 9,304 9,271 9,288 107
5000 #& - 22 — 2 9,780 9,362 9,571 110
Cell Counts at Treatment 3,140 3,085 3,113

# Visible turbidity of test item was observed at the beginning of the treatment.
& Visible precipitation of test item were observed at the end of the treatment.
$ Visible turbidity of test item was observed at the end of the treatment.

@ Treatment time — recovery time

» Each culture was trypsinized and suspended with 1.0 mL of 0.05 % trypsin—EDTA and 9.0 mL
of culture medium. The cell suspensions of 0.8 mL/culture were diluted 25 times with 19.2 mL
of Tsoton solution. The cells in 0.5 mL Isoton solution were counted twice/culture using Coulter
Counter®model ZM. Actual number of cells per flask = Mean Count X 500.

No. of Population doublings in treated flask
No. of Population doublings in control flask
Population Doubling = [log (Post-treatment cell number + Initial cell number)] + log2

© Relative Population Doubling (RPD) = x 100



3% 5. Osmolality and pH Range of the First Dose Range—Finding Study

At the beginning of the

Nominal Conc. of Metabolic a) At the end of the treatment

Test Item Activation ’(fﬁf)nuerss) treatment
(ug/mL) System Osmolality® pH Osmolality™ pH
6 — hour treatment (6 + S)
0 + 6 — 18 304 7.78 303 7.58
5,000 #& + 6 — 18 314 7.79 317 7.59
6 — hour treatment (6 — S)
0 - 6 — 18 291 7.93 289 7.71
5,000 #%$& - 6 — 18 301 7.75 298 7.65
2% — hour treatment (22 —
S
0 - 22 — 2 289 7.96 285 7.61
5000 #& - 22 — 2 300 7.78 298 7.62

# Visible turbidity of test item was observed at the beginning of the treatment.

& Visible precipitation of test item were observed at the end of the treatment.
$ Visible turbidity of test item was observed at the end of the treatment.

¥ Treatment time — recovery time

» mOsm/kg

- 2 A SPAAAE Ak, WABAA WA 6 AT R 22 AL AT o
1

A
50 %9 MEZFAIFAZF YEh= 555 242 15 pg/mL 2 10 pg/mL=E &9l 3

X 6. Relative Population Doubling of the Second Dose Range—Finding Study

Metabolic Times® Cell Counts”

Nominal Conc. of ST )
Activation (hours) Mean RPD*,%

Test Item (ug/mL)

System One Flask/Concentration
6 — hour treatment (6 — S)

0 - 6 — 18 11,083 10,916 11,000 100
1.0 - 6 — 18 10,657 10,484 10,571 97
2.5 - 6 — 18 9,929 9,965 9,947 92
5.0 - 6 — 18 7,836 7,805 7,821 74
7.5 - 6 — 18 6,790 6,813 6,802 63
10.0 - 6 — 18 6,612 6,403 6,508 60
12.5 - 6 — 18 5,629 5,716 5,673 50
15 - 6 — 18 5,440 5,542 5,491 47
17.5 - 6 — 18 4,907 4,839 4,873 38
20 - 6 — 18 3,979 3,904 3,942 22

22 — hour treatment (22 — S)

0 - 22 — 2 10,386 10,389 10,388 100
1.0 - 22 — 2 9,409 9,253 9,331 91
2.5 - 22 — 2 8,350 8,520 8,435 83
5.0 - 22 — 2 6,310 6,318 6,314 60
7.5 - 22 — 2 5,566 5,589 5,578 50
10.0 - 22 — 2 5,150 5,212 5,181 45
12.5 - 22 — 2 4,610 4,666 4,638 36
15 - 22 — 2 4,068 4,107 4,088 26
17.5 - 22 — 2 3,387 3,285 3,336 10
20 - 22 — 2 2,441 2,292 2,367 —18

Cell Counts at Treatment 2,939 2,983 2,961




¥ Treatment time — recovery time

» Each culture was trypsinized and suspended with 1.0 mL of 0.05 % trypsin—EDTA and 9.0 mL
of culture medium. The cell suspensions of 0.8 mL/culture were diluted 25 times with 19.2 mL
of Isoton solution. The cells in 0.5 mL Isoton solution were counted twice/culture using Coulter

Counter®model ZM. Actual number of cells per flask = Mean Count X 500.

No. of Population doublings in treated flask
No. of Population doublings in control flask
Population Doubling = [log (Post—treatment cell number + Initial cell number)] =+ log2

) Relative Population Doubling (RPD) = X 100

2) BARAE AEZFA A A

- EH AMA HE 6 AP ATl Al FE5 A 30 ug/mL ool el A

— OARRAA IS 6 AR R 22 AIZE Ael@elAl oF 50 %ol AEFA AT} B
e e s=7F 22F 15 pg/mL 2 10 ug/mLolA =l
3 7. Relative Population Doubling of the Definitive Study
Nominal Conc. Me@abo.lic Time? Cell Counts™ .
of (Te?t IIJt)em A;tlvatlon (hours) Y Flask B Mean RPDY, %
ug/m ystem
6 — hour treatment (6 + S)
0 + 6 — 18 7,075 7,095 7,079 7,107 7,089 100
10 + 6 — 18 6,541 6,560 6,614 6,680 6,599 92
30 % + 6 — 18 5,937 6,022 6,230 6,119 6,077 84
80 % + 6 — 18 4,578 4,548 4,536 4,476 4,535 53
CPA 6 + 6 — 18 4,011 4,010 4,350 4,298 4,167 44
6 — hour treatment (6 — S)
0 - 6 — 18 8,805 8,821 9,081 9,050 8,939 100
2.5 - 6 — 18 8,241 8,281 8,322 8,375 8,305 94
5 - 6 — 18 7,048 7,065 6,858 6,822 6,948 79
13 - 6 — 18 5,426 5,329 5,266 5,176 5,299 56
15 6 — 18 4,878 4,814 4,871 4,877 4,860 49
EMS 800 - 6 — 18 5,565 5,603 5,949 5,991 5,777 63
22 — hour treatment (22 — S)
0 - 22 — 2 7,512 7,471 7,511 7,504 7,500 100
2 - 22 — 2 6,410 6,388 6,655 6,561 6,504 86
4 - 22 — 2 5,800 5,791 5,775 5,668 5,759 74
8 - 22 — 2 4,781 4,779 4,848 4,860 4,817 56
10 - 22 — 2 4,408 4,512 4,388 4,355 4,416 48
EMS 600 - 22 — 2 4,291 4,356 4,313 4,244 4,301 45
No. of Cell at Treatment 2,713 2,728 2,753 2,737 2,733




$ Visible turbidity of test item was observed at the end of the treatment.

¥ Treatment time — recovery time

» A and B indicate duplicate cultures. Each culture was trypsinized and suspended with 1.0 mL
of 0.05 % trypsin—EDTA and 9.0 mL of culture medium. The cell suspensions of 0.8 mL/culture
were diluted 25 times with 19.2 mL of Isoton solution. The cells in 0.5 mL Isoton solution were
counted twice/culture using Coulter Counter®model ZM. Actual number of cells per flask = Mean

Count X 500.

) Relative Population Doubling No. of Population doublings in treated flask
(RPD) = No. of Population doublings in control flask
Population Doubling = [log (Post—treatment cell number = Initial cell number)] =+ log2

<100

3) FAA oY Al A

— OARMEA A8 A A oA XA AYls TR S Rlee
FdAHET, 10, 30 2 80 ug/mlL %9 o2 [0.0/0.0], [0.5/0.0], [1.0/1.0]
2 [0.0/0.0]02 EE AFEA Aol 724 ofds 7kl T4 A
o7 FoA e TP BEEA g BIEANETFY [polyploid (PP, viS=A]) +
endoreduplication (ER, dujujsl)]e] RIEE= [0.5 + 0.0]0]93, e AlFEA A

5
51
glol A 4 ol g 7H S wod S UERA 25

[e)

— gARAA mdE 6 A Al F2A o) 2 /A AYS 7 S
o HxE HIAgELS 25 5 2 15 pg/ml FELY o= [1.0/0.5],
[19.5/9.5], [42.5/28.5] ¥ [60.5/40.5]2 25 AFEA Az Ttolx F+22 o4

= o

— AR mHE 22 AP AEate] A ol A 2 /A Alelle 7 S

o ®WEE RIARERT, 2, 4 2L 10 pg/ml FETFY F£o= [0.5/0.5],
5]
S

ul



¥ 8. Results of Chromosome Aberration Assay and Relative Population Doubling

N((:)g;licnal Metabolic ~ Time®
of Test  actvation (nours Mg Aberne - Mean Tl el g,
(ug/mL)
6 — hour treatment
(6 +95)
0 + 6 — 18 0.0 / 0.0 0.0 / 0.0 0.5 + 0.0 100
10 + 6 — 18 05 / 0.0 0.5 / 0.0 0.0 + 0.0 92
30 + 6 — 18 1.0 / 1.0 2.0 / 2.0 0.0 + 0.0 84
80 + 6 — 18 0.0 / 0.0 0.0 / 0.0 0.5 + 0.0 53
CPA 6 + 6 — 18 335 / 335 ™ 445 / 445 0.0 + 0.0 44
6 — hour treatment
(6 = 9S)
0 - 6 — 18 1.0 / 0.5 1.0 / 05 1.0 0.0 100
2.5 - 6 — 18 195 / 9.5 235 / 115 0.0 0.0 94
5 - 6 — 18 425 / 285 " 615 / 37.0 0.0 0.0 79
13 - 6 — 18 Not Counted 56
15 - 6 — 18 605 / 405 ™ 935 / 545 1.0 0.0 49
EMS 800 - 6 — 18 36.0 / 35.0 ™ 46,5 / 455 0.0 0.0 63
22 — hour treatment
(22 - 9)
0 - 22 = 2 0.5 / 0.5 1.0 / 1.0 0.5 0.0 100
2 - 22 — 2 155 / 6.0 o 17.0 /6.0 0.0 0.0 86
4 - 22 — 2 235 / 8.5 ®25.0 / 85 0.0 0.0 74
8 - 22 — 2 Not Counted 56
10 - 22 — 2 28.0 / 9.5 375 /  12.0 0.0 0.0 48
EMS 600 - 22 — 2 405 / 405 ™ 585 / 585 0.0 0.0 45

+% Significantly different from the control at 2 < 0.01.

$ Visible turbidity of test item was observed at the end of the treatment.

Vehicle versus test item—treated groups

test, if 2 < 0.05.

: After carrying out X?—test, performed Fisher's exact

Dose—response : Cochran—Armitage trend test will be used to determine the dose—response, if results
of the statistical analyses above produce P < 0.05.

Vehicle versus positive control groups

@) Treatment time—recovery time

Fisher's exact test.

' Gaps included/excluded, means of duplicate cultures; 100 metaphases were examined per culture.

Abbreviations :

PP; Polyploid, ER ; Endoreduplication, RPD ; Relative Population Doubling

CPA; Cyclophosphamide monohydrate, EMS ; Ethyl methanesulfonate

+ Presence of metabolic activation system
- Absence of metabolic activation system



(4) 1z 2 48
(D Polyhexamethyleneguanidine phosphate®] A2 AAA o] S A} AL A

A 6 AIZE R 22 AR Aol Al CHL Aol 1A o] 4 2
Q@ FHANEzTO] Aol FF4 ol (H ALE 7 T FU kA4 E T

RELANE MY ¢}
A249] historical control data Wloll Eo1¢kal, FAAURT S AFodl= old F7I
el b FaAd Tl Hlal] FASHA R FolA A SIHEE ol E AlF ol
Agtet Al FRHATE AS debly, dake] A-ds shEle



3—2. PGH

(1) AlE™ : OECD TG 473 ¥ =y 7t 1A A2014—-1%, s FaldA
AU ASG AGEIF Aol 16F FASAAANA-EFTF WFHAEZE o] &3k
A A A] o] %A &

(2) A

ANEERD 74

1. AJ&EA : Poly—[2—(2—ethoxy)—ethoxyethyl ] —guanidinium—chloride(PGH)
2. 34 : Distilled water (DW)

ARAAL 74

Chinese Hamster Lung (CHL/IU) cell line

883

— 1 2 §FEAAAFHAAE 5000 ng/mLE Higk=w sk, 2500,
1250, 625, 312.5, 156.3, 78.1, 39.1 % 19.5 ug/mLe sE=TO=
AL A AE(+S) F vHE(=S) 6 AIZF Al E qAEAGA 1
A8(=S) 22 AZF Agfstel A AAF
- AgEE Ag T AYMES7F(RPD, Relative Population
Doubling) & At&sto] MEFTA A A= 3 1 2 §FAGA S
A¥, A A A G FeF BAIglel 50 % o]de] AEFA AT}
U3
- Ad=4d A TR Al AL
ug/mL o]’de] Fmtol Al H o]
Lol A T8 9 o] #EE
- 3, ANFEEY Ay Al 2 A TR Al 4 A Hiws
=7 (5000 pg/mL)ol] tHate] wjekele]l pH % osmolalitysS 43 2
I, ByA| gzl vs] 242 1 unit 2 50 mOsm/kg ©]739] W3l=
S R
— wehA, oF 50 %] AEFAIAI YEUE TEE
sto] 2 2F SFAAANTES AAE. 2 A §FEAIAE 4
Al mAE 6 AIF R 22 AF Aol A 77
g/mLe] FEolA oF 50 %2 MESTAAAZF el A gdd
- HFTAHoRE, EAYY HiuvErs dAEAA A8 6 A AT
< 80 pg/mL=E AASAL, AMEAA wHE 6 ARF R 22 ARE
5

o,

A AL 6 AT Aol A 78.1
5213, 625 pg/mL o] F

r




i AL (6 +S) AL I6 —S) ALI22 - 9)

AR Al + - —

A 0 0 0

Poly—[2—(2—ethoxy)— 4218 %8 %8

ethoxyethyl] —guanidini 30 26 24

um—chloride (pg/mL) 28 26

FHAEEA

(ug/mL) CPA 6 EMS 800 EMS 600

2] Al ZH hours) 6 6 22

3] &A1 7k (hours) 18 18 2

— 3 Azt e Az 7 ALl oA A& (+S) 2 HAE
(=S) 6 AIZF, A A mHE(=S) 22 AR s FE@A,
polyhexamethyleneguanidine phosphate H+= YA NZEAS *]g st
- AYE fato] 4 Eepaae] 7S wGA S AAsEa, AMdE v
FH 4.0 mL (ALD D =+ 45 mL (A4 1T € IDE 53
Algrol i A apet $ zhzte] Eepacol offe] ;ef o] FEA
ANFE=ES A3

- ez Afde ABE A EepaIe] AlAdg ik
45 mL (A€ 1) = 5.0 mL (A€ I ¥ IID& #5353 1 A|Zto]
& A F 0.06 mLE AHEgh AREE H gix2=4de] A A
A To thAFEdA 0.5 mLE ZH2te] Eekade 53 A =
qe v #a

_‘

i 1} & f NEEZH = 187 ARG A
AL 1(+S) 4.0 mL 0.5 mL 0.5 mL
AL 11(-S) 4.5 mL 0.5 mL -
AL I(-S) 4.5 mL 0.5 mL -

1. AXxZAGgAE M ES7F(Relative  Population  Doubling,

A ool GAEAY E AMAY A(gap), FMAFE HAd
2wy JAEAY Ao @ woz FHg A
A g=ol wg} diploid (DP), polyploid (PP, >
=A4) 2 AW 3H(ER, endoreduplication) = EF3) A




/\] t‘ﬂg] z%aLxg _u‘l—Xé]
— FH4& 3 F=RTOA A G Al
— AU FxA oA AfH)Es T F7EE Ut
historical control data Wol lojof st
— FHUdETY Fx2A oA AL)E T T U 24
o] vls AT A o® FIA UAl F7FstedoF 3
2. Axlo] B4

2d3e| #4 - AEed A el Fx2A o Ae)e T =71
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£ 9. Relative Population Doubling of the First Dose Range—Finding Study

Metabolic — p Cell Counts”

Nominal Conc. of Activation (imes) Mean RPD®,%

Test Item (ug/mL)

System One Flask/Concentration
6 — hour treatment (6 + S)

0 + 6 — 18 8,100 8,066 8,083 100
19.5 + 6 — 18 6,364 6,440 6,402 76
39.1 + 6 — 18 6,854 6,909 6,882 84
78.1 & + 6 — 18 6,311 6,453 6,382 76
156.3 & + 6 — 18 3,465 3,495 3,480 14

3125 & + 6 — 18 2,022 1,947 1,985 —44
625 $& + 6 — 18 3,044 2,969 3,007 -1
1,250 $& + 6 — 18 2,752 2,781 2,767 —10
2,500 $& + 6 — 18 2,463 2,274 2,369 —26
5,000 $& + 6 — 18 2,349 2,183 2,266 —-30

6 — hour treatment (6 — S)

0 - 6 — 18 10,645 10,510 10,578 100
19.5 - 6 — 18 7,909 8,019 7,964 77
39.1 - 6 — 18 2,904 2,961 2,933 -3
78.1 - 6 — 18 1,564 1,558 1,561 —54

156.3 - 6 — 18 2,270 2,192 2,231 —-25
312.5 - 6 — 18 2,228 2,203 2,216 —25
625 - 6 — 18 1,401 1,376 1,389 —-63
1,250 - 6 — 18 1,154 1,088 1,121 —-80
2,500 - 6 — 18 1,000 979 990 =90
5,000 - 6 — 18 1,267 1,104 1,186 —-76

22 — hour treatment (22 — S)

0 - 22 — 2 10,698 10,597 10,648 100
19.5 - 22 — 2 6,528 6,631 6,580 62
39.1 - 22 — 2 2,018 1,944 1,981 —34
78.1 - 22 — 2 1,115 1,150 1,133 =79
156.3 - 22 — 2 2,500 2,529 2,515 —-15
312.5 - 22 — 2 1,081 873 977 -91
625 - 22 — 2 913 783 848 —102
1,250 #& - 22 — 2 733 699 716 —-116
2,500 #& - 22 — 2 721 705 713 —-116
5,000 #& - 22 — 2 973 964 969 -91

Cell Counts at Treatment 3,099 2,988 3,044

$ Visible turbidity of test item was observed at the end of the treatment.

& Visible precipitation of test item were observed at the end of the treatment.
¥ Treatment time — recovery time

» A and B indicate duplicate cultures. Each culture was trypsinized and suspended with 1.0 mL
of 0.05% trypsin—EDTA and 9.0 mL of culture medium. The cell suspensions of 0.8 mL/culture
were diluted 25 times with 19.2 mL of Isoton solution. The cells in 0.5 mL Isoton solution were
counted twice/culture using Coulter Counter®model ZM. Actual number of cells per flask = Mean
Count X 500.

No. of Population doublings in treated flask

No. of Population doublings in control flask
Population Doubling = [log (Post—treatment cell number + Initial cell number)] =+ log2

9 Relative Population Doubling (RPD) = X 100



3% 10. Osmolality and pH Range of the First Dose Range—Finding Study

At the beginning of the

At the end of the

I\é(fm}llgilt (I:toerlﬁrcl' g{%iggg% (Tﬁmesa)) treatment treatment
(ug/mL) System ours Osmolality™ pH Osmolality” pH
6 — hour treatment (6 + S)
0 + 6 — 18 301 7.64 301 7.57
5000 $& + 6 — 18 326 7.68 327 7.66
6 — hour treatment (6 — S)
0 - 6 — 18 285 7.90 287 7.75
5000 - 6 — 18 308 7.82 309 7.84
22 — hour treatment (22 — S)
0 - 22 — 2 283 7.97 308 7.66
5000 - 22 — 2 307 7.82 284 7.60

$ Visible turbidity of test item was observed at the end of the treatment.

& Visible precipitation of test item were observed at the end of the treatment.

2 Treatment time — recovery time

» mOsm/kg

— 2 A SFUANY A3 G D48 6 AT R 2

=
30 ug/mL 2 26 pug/mLe FEA 2k 50 %o AEZE

°l

L

=)
1=

3% 11. Relative Population Doubling of the Second Dose Range—Finding Study

Al ]

=

=

AlZE Aol A ZH2t

A7 Jehs AL

Nominal Conc. of ~ Metabolic  p Cell Counts” c
Test Item (ug/mL) Aggflgﬁet;?n (hours)  Ope Flask/Concentration Mean RPD®,%
6 — hour treatment (6 — S)

0 - 6 — 18 10,269 10,274 10,272 100
5 - 6 — 18 10,272 10,337 10,305 100
10 - 6 — 18 9,988 9,876 9,932 97
14 - 6 — 18 9,395 9,384 9,390 93
18 - 6 — 18 8,987 9,105 9,046 90
22 - 6 — 18 7,752 7,690 7,721 77
26 - 6 — 18 6,239 6,232 6,236 60
30 - 6 — 18 4,849 4,845 4,847 40
34 - 6 — 18 3,927 3,902 3,915 22
38 - 6 — 18 3,123 2,982 3,053 2
22 — hour treatment (22 — S)

0 - 22 — 2 8,406 8,451 8,429 100
5 - 22 — 2 8,204 8,469 8,337 99
10 - 22 — 2 7,914 7,745 7,830 93
14 - 22 — 2 7,805 7,717 7,761 92
18 - 22 — 2 6,971 7,034 7,003 82
22 - 22 — 2 5,762 5,776 5,769 64
26 - 22 — 2 4,671 4,556 4,614 42
30 - 22 — 2 3,625 3,641 3,633 20
34 - 22 — 2 2,757 2,755 2,756 -7
38 - 22 — 2 2,077 2,092 2,085 —34
Cell Counts at Treatment 2,939 2,983 2,961

o6 —

7}
3+
ol



¥ Treatment time — recovery time

» A and B indicate duplicate cultures. Each culture was trypsinized and suspended with 1.0 mL
of 0.05% trypsin—EDTA and 9.0 mL of culture medium. The cell suspensions of 0.8 mL/culture
were diluted 25 times with 19.2 mL of Isoton solution. The cells in 0.5 mL Isoton solution were
counted twice/culture using Coulter Counter®model ZM. Actual number of cells per flask = Mean

Count X 500.

No. of Population doublings in treated flask
No. of Population doublings in control flask
Population Doubling = [log (Post—treatment cell number + Initial cell number)] =+ log2

) Relative Population Doubling (RPD) = X 100

2) BAFe MxZAdA A}

— gAEAA e 6 AIZF et = e F85 A 80 pg/mL FEolA FH Ao
2=

— AL AA v AE 6 AIZF 2 22 A Aol A oF 50 %] AlEF2A 7

6
¥ = =7 A7) 26 ug/ml R 26 pug/mLolA 2l

¥ 12. Relative Population Doubling of the Definitive Study

- - =
T e e Oomd T
(ug/mL) System as as
6 — hour treatment (6 + S)
0 + 6 — 18 7,042 6,936 7,043 7,034 7,014 100
20 + 6 — 18 6,168 6,160 6,040 5,970 6,085 83
40 + 6 — 18 6,004 6,014 5,848 5,939 5,951 81
80 & + 6 — 18 5771 5,856 5,719 5,816 5,791 77
CPA 6 + 6 — 18 4,009 4,046 3,646 3,561 3,816 28
6 — hour treatment (6 — S)
0 - 6 — 18 8,727 8,624 8,853 8,804 8,752 100
10 - 6 — 18 8,484 8,506 8,544 8,732 8,477 97
20 - 6 — 18 7,032 6,978 7,250 7,285 7,136 81
26 - 6 — 18 5,186 5,261 5,034 5,051 5,133 50
28 6 — 18 4,684 4,738 4,717 4,667 4,702 42
EMS 800 - 6 — 18 5,170 5,069 5,859 5,882 5,495 57
22 — hour treatment (22 — S)
0 - 22 — 2 7,665 7,609 8,004 8,069 7,837 100
10 - 22 — 2 8,040 7,974 7,439 7,318 7,693 98
20 - 22 — 2 6,130 6,172 6,384 6,376 6,266 77
24 - 22 — 2 5,046 4,997 5,231 5,226 5,125 56
26 - 22 — 2 4,672 4,701 4,708 4,687 4,692 47
EMS 600 - 22 — 2 4,383 4,224 4,292 4,257 4,289 37
No. of Cell at Treatment 3,064 3,011 2,936 2,976 2,997

& Visible precipitation of test item were observed at the end of the treatment.

¥ Treatment time — recovery time



» A and B indicate duplicate cultures. Each culture was trypsinized and suspended with 1.0 mL
of 0.05% trypsin—EDTA and 9.0 mL of culture medium. The cell suspensions of 0.8 mL/culture
were diluted 25 times with 19.2 mL of Isoton solution. The cells in 0.5 mL Isoton solution were
counted twice/culture using Coulter Counter®model ZM. Actual number of cells per flask = Mean
Count X 500.

No. of Population doublings in treated flask
No. of Population doublings in control flask
Population Doubling = [log (Post—treatment cell number + Initial cell number)] =+ log2

x 100

) Relative Population Doubling (RPD) =

3) @AY A A3
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3% 13. Results of Chromosome Aberration Assay and Relative Population Doubling
% Significantly different from the control at 2 < 0.01.

Nominal Conc.  Metabolic Time? Mean Aberrant Mean Total Mean of

of Test ltem  Activation (hours) Metaphases Aberrations PP+ER RPD, %
(ng/mL) System
6 — hour treatment (6 + S)
0 + 6 - 18 1.0 / 052 20 /15 1.0 + 0.0 100
20 + 6-18 05 / 05 05 / 05 1.0 + 00 83
40 + 6-18 00 / 00 00 / 00 05 + 00 81
80 & + 6 - 18 15 / 05 15 / 05 1.0 + 00 77
CPA 6 + 6-18 340 / 335 ™ 560 / 555 05 + 00 28
6 — hour treatment (6 — S)
0 - 6-18 00 / 00 00 / 0.0 00 + 00 100
10 - 6 - 18 85 / 40 T 105 / 50 00 + 00 97
20 - 6-18 290 / 165 ™ 485 / 205 15 + 00 81
26 - 6-18 355 / 225 ™ 700 / 310 10 + 00 50
28 - 6 - 18 Not Counted 42
EMS 800 - 6-18 240 / 235 ™ 345 / 340 00 + 00 57
22 — hour treatment (22 — S)
0 - 2-2 05 / 00 05 / 00 05 + 00 100
10 - 2-2 60 / 25 80 / 25 05 + 00 98
20 - 22-2 245 / 135 T 400 / 170 00 + 0.0 77
24 - 22 -2 Not Counted 56
26 - 22-2 470 / 305 T 935 / 415 10 + 00 47
EMS 600 - 22-2 480 / 480 T 8.0 / 8.5 00 + 00 37

& Visible precipitation of test item was observed at the end of the treatment.

Vehicle versus test item—treated groups : After carrying out X’—test, performed Fisher's exact test,
if P < 0.05.

Dose—response : Cochran—Armitage trend test will be used to determine the dose—response, if
results of the statistical analyses above produce £ < 0.05.

Vehicle versus positive control groups : Fisher's exact test.

2 Treatment time—recovery time
» Gaps included/excluded, means of duplicate cultures ; 100 metaphases were examined per culture.

Abbreviations :
PP ; Polyploid, ER ; Endoreduplication, RPD ; Relative Population Doubling
CPA ; Cyclophosphamide monohydrate, EMS ; Ethyl methanesulfonate

+ Presence of metabolic activation system
- Absence of metabolic activation system
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(3) A4t
1) SF9A-AAFH] dutsd A9
3* 14. Clinical Signs of the Dose Range — Finding Study
SUMMARY OF OBSERVATION INCIDENCE
Dosing
SEX : MALE
GROUP V.C T1 T2 T3 T4
PERIOD DOSE : (mg/kg) 0 250 500 1,000 2,000
1 DAY
No Abnormalities Detected 4/4 4/4 4/4 0/4 0/0
Subdued behavior 0/4 0/4 0/4 4/4 0/0
2 DAY
No Abnormalities Detected 4/4 4/4 4/4 0/1 0/0
Subdued behavior 0/4 0/4 0/4 1/1 0/0
3 DAY
No Abnormalities Detected 4/4 4/4 4/4 0/1 0/0
Subdued behavior 0/4 0/4 0/4 1/1 0/0
4 DAY
No Abnormalities Detected 4/4 4/4 4/4 1/1 0/0
5 DAY
No Abnormalities Detected 4/4 4/4 4/4 1/1 0/0
6 DAY
No Abnormalities Detected 4/4 4/4 4/4 1/1 0/0
7 DAY
No Abnormalities Detected 4/4 4/4 4/4 1/1 0/0
Number of Animals with Sign/Total Number of Animals Observed
SEX : FEMALE
1 DAY
No Abnormalities Detected 4/4 4/4 4/4 0/1 0/0
Subdued behavior 0/4 0/4 0/4 1/1 0/0
2 DAY
No Abnormalities Detected 4/4 4/4 4/4 0/0 0/0
3 DAY
No Abnormalities Detected 4/4 4/4 4/4 0/0 0/0
4 DAY
No Abnormalities Detected 4/4 4/4 4/4 0/0 0/0
5 DAY
No Abnormalities Detected 4/4 4/4 4/4 0/0 0/0
6 DAY
No Abnormalities Detected 4/4 4/4 4/4 0/0 0/0
7 DAY
No Abnormalities Detected 4/4 4/4 4/4 0/0 0/0

Number of Animals with Sign/Total Number of Animals Observed



2) §FAGANE AT 23

3* 15. Body Weight of the Dose Range — Finding Study

SUMMARY OF BODY WEIGHTS (g)

Dosing
SEX : MALE
GROUP V.C T1 T2 T3 T4
PERIOD DOSE : (mg/kg) 0 250 500 1000 2000
DAY 1 MEAN 34.0 34.3 33.6 34.2 33.9
Dosing S.D. 0.77 1.30 1.34 0.64 1.32
N 4 4 4 4 4
DAY 2 MEAN 34.0 33.6 33.2 34.5 -
Dosing S.D. 0.98 1.64 1.73 - -
N 4 4 4 1 0
DAY 3 MEAN 33.9 33.8 32.7 33.4 -
Dosing S.D. 1.05 1.52 1.71 - -
N 4 4 4 1 0
DAY 5 MEAN 34.5 33.8 31.8 34.9 -
Dosing S.D. 1.21 1.54 2.32 — —
N 4 4 4 1 0
DAY 7 MEAN 35.7 33.6 30.0 31.4 -
Dosing S.D. 1.44 1.75 2.66 - -
N 4 4 4 1 0
Bart;NSg—05/Anova;NSg—05/No unplanned test performed
NP—-KW;NSg—05/No unplanned test performed
SEX : FEMALE
DAY 1 MEAN 26.8 26.1 27.7 26.0 33.9
Dosing S.D. 1.23 1.15 0.87 1.91 1.32
N 4 4 4 4 4
DAY 2 MEAN 26.8 25.0 27.5 - -
Dosing S.D. 1.47 2.07 0.85 - -
N 4 4 4 0 0
DAY 3 MEAN 26.4 24.2 28.0 - -
Dosing S.D. 1.20 2.08 1.00 - -
N 4 4 4 0 0
DAY 5 MEAN 26.7 24.6 27.0 - -
Dosing S.D. 1.30 2.49 1.50 - -
N 4 4 4 0 0
DAY 7 MEAN 27.6 25.1 26.8 - -
Dosing S.D. 1.61 2.74 1.39 - -
N 4 4 4 0 0

Bart ; NSg—05/Anova ; NSg—05/No unplanned test performed

NP—KW ; NSg—05/No unplanned test performed
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¥ 16. Results of Micronucleus Assay

GROUP: Vehicle T1 T2 T3 Positive
DOSE: (mg/kg) 0 125 250 500 70

MNPCEs/2000  PCEs

MEAN 1.20 1.80 2.60 2.60 78.60+
SD 0.84 1.48 1.52 1.14 14.36
PCEs/(PCEs+NCEs)

MEAN 0.49 0.51 0.54 0.52 0.45

SD 0.06 0.03 0.08 0.07 0.01

N 5 5 5 5 5

+ Significantly different from the control at 7 < 0.05.

No. of MNPCEs between vehicle and treated group : Kruskal—Wallis H—test and Dunn's Rank
Sum test

No. of MNPCEs between vehicle and positive control group : Mann—Whitney U-—test
PCEs/(PCEs + NCEs) ratio between vehicle and treated group : ANOVA test and Dunnett's test
PCEs/(PCEs + NCEs) ratio between vehicle and positive control group : Student's t—test

Abbreviations

— MNPCEs : PCEs with one or more micronuclei
— PCEs : Polychromatic erythrocytes

— NCEs : Normochromatic erythrocytes



4) EANEe At A3

— Fo] =4 $(DAY 2) 500 mg/kg Folte] 4 wigloA Fo] T 3 A7t FEA
A 3F(subdued behavior)7} #ZE oL}, Fof & 5 A A 3] E5H

¥ 17. Clinical Signs &% A3} Q¢

GROUP: V.C T1 T2 T3 Positive
PERIOD DOSE : (mg/kg) 0 125 250 500 70

1 DAY

No Abnormalities Detected 5/5 5/5 5/5 5/5 5/5

2 DAY

No Abnormalities Detected 5/5 5/5 5/5 5/5 5/5
Subdued behavior 0/5 0/5 0/5 4/5 0/5

3 DAY

No Abnormalities Detected 5/5 5/5 5/5 5/5 5/5

Number of animals with sign/Total number of animals observed

5) EAH e AlF4dy
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¥ 18. Body Weight &4 A= Q¢

GROUP: V.C T1 T2 T3 T4
PERIOD DOSE : (mg/kg) 0 125 250 500 70
DAY 1 MEAN 34.6 34.1 34.0 33.7 33.2
Dosing S.D. 1.35 0.73 1.13 1.51 1.61

N 5 5 5 5 5
DAY 2 MEAN 34.5 33.8 33.0 32.6 33.6
Dosing S.D. 1.02 0.81 1.08 1.59 1.25

N 5 5 5 5 5
DAY 3 MEAN 34.1 33.8 32.7 32.7 33.4
Dosing S.D. 1.45 0.91 1.24 2.22 1.37

N 5 5 5 5 5

Bart ; NSg—05/Anova ; NSg—05/No unplanned test performed
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Fol oY, dutFge #EEA s S, o
2,000 mg/kg FoTA DAY 39 EFA(abdominal
distention) % 9 2% (soiled perineal region)o] ¥z
— ughd, EAYS o4 Ado] wE o]yt B A ekgko
2= 2,000, 1,000, 500 mg/kge] &S A&t

11/
—
toby

nt
£
off
¥ ot 1o ¢

Folg  folge

B AW wEF TEYE i) (mghe) TR
A FA 5 1~5 10 0 7T
T1 F7 5 6 ~ 10 10 500 A
NRZe T4
T2 7 7 11 ~ 17 10 1,000 3T
T3 F7 7 18 ~ 24 10 2,000 G
o= 7 5 25 ~ 29 10 70 LAY
A 7T
- FoFe 7 FH2o S-S Aol wEk 10 mL/kg= ALt
Foitsl | on, AfE AA ALY LA Rl FHYEEALS ke

=
T 10 mLA 70 mg/kg §Fo2 AFEHS 2 2 FoJAle| &
) Fol g
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1. 9uksyd 4 AgEEe 3
2. A=54

3. 28 AlF (EAEYh

1. Ao A3 A4

- BE FEd 9o} PCEs/(PCEs + NCEs) H]&©] 0.1 ©]
2 o]ojof &

- SAYETAA #FEE MNPCEsY H#WEZ 05 %
(5/1,000 polychromatic erythrocytes)S Z3}3}A] Fofok
s}

— SAUxTNA #FFEHE= MNPCEse WIE7F historical
control data®] W< ol Eojefof g+

— YR A BEEE MNPCEse HlEr} Aozt
Hl3l] ol A S7FskeloF g

2. A3e] &4

- AFEA Fo7 JojA AFE 7 EAddd T
7F AN ETY A¥S VR gaddde] 5 9Rx &
AY ZF BRI AdEsE EFolA AR sl
historical control data ®¢ Wl Jvhd 4o = 4

- AEEA FoqT JojA A E 7 dEd-dd T &
7F BATgH R foAd AA &% JEHoR FUISIAL
S oo &5 dAldA AFAd A FARESS HERE
5ol o= AA




(3) A2zt
1) 34 A Lt 2

3 19. Clinical Signs of the Dose Range—Finding Study

SUMMARY OF OBSERVATION INCIDENCE

Dosing
SEX : MALE
GROUP V.C T1 T2 T3 T4
PERIOD DOSE : (mg/kg) 0 250 500 1,000 2,000
1 DAY
No Abnormalities Detected 4/4 4/4 4/4 4/4 4/4
2 DAY
No Abnormalities Detected 4/4 4/4 4/4 3/3 4/4
3 DAY
No Abnormalities Detected 4/4 4/4 4/4 3/3 3/3
4 DAY
No Abnormalities Detected 4/4 4/4 4/4 3/3 3/3
5 DAY
No Abnormalities Detected 4/4 4/4 4/4 3/3 3/3
6 DAY
No Abnormalities Detected 4/4 4/4 4/4 3/3 3/3
7 DAY
No Abnormalities Detected 4/4 4/4 4/4 3/3 3/3
Number of Animals with Sign/Total Number of Animals Observed
SEX : FEMALE
1 DAY
No Abnormalities Detected 4/4 4/4 4/4 4/4 4/4
2 DAY
No Abnormalities Detected 4/4 4/4 4/4 3/3 4/4
3 DAY
No Abnormalities Detected 4/4 4/4 4/4 4/4 3/4
Abdominal distention, Slight 0/4 0/4 0/4 0/4 1/4
Soiled perineal region, Slight 0/4 0/4 0/4 0/4 1/4
4 DAY
No Abnormalities Detected 4/4 4/4 4/4 4/4 4/4
5 DAY
No Abnormalities Detected 4/4 4/4 4/4 4/4 4/4
6 DAY
No Abnormalities Detected 4/4 4/4 4/4 4/4 4/4
7 DAY
No Abnormalities Detected 4/4 4/4 4/4 4/4 4/4

Number of Animals with Sign/Total Number of Animals Observed



2) §FAGANE AT 23

3* 20. Body Weight of the Dose Range—Finding Study

SUMMARY OF BODY WEIGHTS (g)

Dosing
SEX : MALE
GROUP V.C T1 T2 T3 T4
PERIOD DOSE : (mg/kg) 0 250 500 1,000 2,000
DAY 1 MEAN 34.2 34.3 33.2 34.3 33.4
Dosing S.D. 1.17 0.71 0.90 1.39 0.73
N 4 4 4 4 4
DAY 2 MEAN 34.2 34.0 33.2 32.5 33.2
Dosing S.D. 0.95 0.95 1.28 2.98 1.02
N 4 4 4 4 4
DAY 3 MEAN 34.8 34.3 33.8 34.2 31.8
Dosing S.D. 0.95 0.58 1.61 1.77 1.08
N 4 4 4 3 3
DAY 5 MEAN 35.3 34.9 33.7 35.4 33.1
Dosing S.D. 1.02 1.00 1.28 1.62 1.59
N 4 4 4 3 3
DAY 7 MEAN 35.9 35.4 35.4 36.4 33.5
Dosing S.D. 1.07 1.02 1.74 1.90 1.77
N 4 4 4 3 3
Bart;NSg—05/Anova;NSg—05/No unplanned test performed
SEX : FEMALE
GROUP : V.C T1 T2 T3 T4
PERIOD DOSE : (mg/kg) 0 250 500 1,000 2,000
DAY 1 MEAN 28.0 27.6 28.3 27.8 28.5
Dosing S.D. 0.88 0.76 1.93 0.54 0.64
N 4 4 4 4 4
DAY 2 MEAN 27.8 27.8 28.7 27.7 27.7
Dosing S.D. 1.24 0.66 1.85 0.85 1.01
N 4 4 4 4 4
DAY 3 MEAN 27.4 27.4 28.3 27.2 27.2
Dosing S.D. 0.59 0.66 1.60 0.73 2.18
N 4 4 4 4 4
DAY 5 MEAN 28.3 28.8 28.8 28.2 27.6
Dosing S.D. 0.58 0.55 2.45 1.20 2.60
N 4 4 4 4 3
DAY 7 MEAN 28.8 29.5 29.2 27.5 27.5
Dosing S.D. 1.29 0.37 2.02 1.00 1.70
N 4 4 4 4 4

Bart ; NSg—05/Anova ; NSg—05/No unplanned test performed
Bart ; Sig—05/NP—KW ; NSg—05/No unplanned test performed



3) EAIE] AF A NE 9 AE5A

— AT 2,000 7] PCEsollA #&d &35 71zl PCEs (MNPCEs)®] Wk
AFS 7lFor FFANET, 500, 1,000 2 2,000 mgkg FolTe =02 H
1.40,1.20, 1.00 % 1.60 o= Yeld. Ald=d T &3 Wik thsto] H-3
Az 2o] zol& AN A Oi: FoALol A= FAgGH R {3 St
A oke. A=A 9] x] °] PCEs/(PCEs + NCEs) H&<& ¢ &
MZ H 0.55, 0.47, 0.57 2 0.60 o2 ANz AdEd Folqt Alo)

0
Ao frely e Aol U

X 21. Results of Micronucleus Assay

GROUP : Vehicle T1 T2 T3 Positive
DOSE : (mg/kg) 0 500 1,000 2,000 70
MNPCEs/2,000 PCEs

MEAN 1.40 1.20 1.00 1.60 81.00+
5D 0.89 1.30 1.00 0.55 24.97

PCEs/(PCEs + NCEs)

MEAN 0.55 0.47 0.57 0.60 0.47
SD 0.09 0.14 0.13 0.15 0.10
N 5 5 5 5 5

+ Significantly different from the control at 2 < 0.05.

No. of MNPCEs between vehicle and treated group: Kruskal—Wallis H—test and Dunn's Rank
Sum test

No. of MNPCEs between vehicle and positive control group : Mann—Whitney U—test
PCEs/(PCEs + NCEs) ratio between vehicle and treated group : ANOVA test and Dunnett's test
PCEs/(PCEs + NCEs) ratio between vehicle and positive control group : Student's t—test

Abbreviations

— MNPCEs : PCEs with one or more micronuclei
— PCEs : Polychromatic erythrocytes

— NCEs : Normochromatic erythrocytes

FW fr of 4

=



4) EAEe dnt SgA 3

- 5o 4 E(DAY 2) 2,000 mg/kg T2l 5 mhEldlA Fo] $ 3 A7k &5

43 A 3H(subdued behavior)7} #E= Ao}, Fo] F 5 A7rAo] 3] 45g

¥ 22. Clinical Signs &z A3} QoF

GROUP : V.C T1 T2 T3 Positive
PERIOD DOSE :(mg/kg) 0 500 1,000 2,000 70

1 DAY

No Abnormalities Detected 5/5 5/5 7/7 7/7 5/5
2 DAY

No Abnormalities Detected 5/5 5/5 77 7/7 5/5
Subdued behavior 0/5 0/5 0/5 5/7 0/5

3 DAY

No Abnormalities Detected 5/5 5/5 7/7 7/7 5/5

Number of animals with sign/Total number of animals observed

5) BAde] AT
I:-‘_'_ ]

of &

—_l
1
otk
o

¥ 23. Body Weight &4 A3 Q¢

GROUP : V.C T1 T2 T3 T4
PERIOD DOSE :(mg/kg) 0 500 1,000 2,000 70
DAY 1 MEAN 33.4 34.4 33.7 33.9 33.2
Dosing S.D. 1.30 2.24 0.82 1.82 1.33

N 5 5 7 7 5
DAY 2 MEAN 33.4 33.9 33.6 33.3 33.3
Dosing S.D. 1.62 2.55 1.17 1.70 0.87

N 5 5 7 7 5
DAY 3 MEAN 33.7 34.1 33.9 32.8 32.7
Dosing S.D. 1.56 2.94 1.32 1.95 1.47

N 5 5 7 7 5

Bart;NSg—05/Anova;NSg—05/No unplanned test performed



(4) 1z 2 A&
@ Poly—[2—(2—ethoxy)—ethoxyethyl ] —guanidinium—chloride (PGH)< 2,000 mg/kg7}4] 7
T 3 B, A mR2(ICR) S &l A 428E 7H PCEs (MNPCEs) 9] Rlv=e 5

@ FIANzTY HF A2Me] W=7} historical control data Woll Sojgkar, %A

gzzel Agel 28e] MEs YAz v B fo4
74 ol R Ade] el FAFATE AL vehie, Avke] 4PAL 3



5. PGHel tid 439X«

(1) A% : OECD TG 402%¥ 2 =934 73 1A A 2013-235
(2) A&

1. AJ&EA : Poly—[2—(2—ethoxy) —ethoxyethyl ] —guanidium—chloride (PGH)
s B = e

1. A& : &= Sprague—Dawley/Crl:CD(SD), SPF
2. ol FESF 1 o 8 ~ 97 U5 2 svpE/A

Dose : 0, 100, 500, 2,000 mg/kg
Volume : 12mL/kg
— Fogke] dAol«

w AE A FAE AHAR(KIT Study No. P14045)9] 83
(2,000 mg/kg)oll A Ald=d Fojoh iy ¥5 g ANk (]
A B WA B AS A ol 9ol AbgsEe] EEA dskenw

2,000 mg/kgE AEHFo T MATAS.

— =g A AFAA 500 mgkeol N AAEA Folok B HRw
AnkSAgo] AEEo f WFe 8892 100 mg/kgEsE A&HF o= A3}
R

V.C 0 5 (1 ~5) 5 (21 ~ 25)
T1 100 5 (6 ~ 10) 5 (26 ~ 30)
T2 500 5 (11 ~ 15) 5 (31 ~ 35)
T3 2,000 5 (16 ~ 20) 5 (36 ~ 40)
D Fof Aol FE2] - F-99] 925 F 10 X 10 ar] Hol= A%
@ Fojdo AFEAE o 8 X 8§ af] Yolo A=e] =¥x3I 5 F
AR R F8 AA FoR-9el &
@ o] & F=& Ho|ZE o]&dte] A= vd d5& 14T
@ =X 24 NZF A, BE AAES AAS IFd G2 AY
E4E vFE ol &3to] Tl &
Fol gde st 1 3](24 AIZF A8) T
AN 2 AN EES B
A=574
4 27




(3) Al A

1) AHEE

— 7 2000 mg/kg Tl 1 vt ((FEHS  19)7F Day 26 A&

|A}3k A= Day 2 o 3% &4 (Depigmentation of skin, moderate to severe)
TS Holtrl Fo7]|3t F Day 2 o #HAE A2 FAEew, K Ay, b

o] HZo]Q E(Swelling)o] #ZHA L

i)

- ¢ 500 mgkg ol FoATe AFEA Fo FolxN  IF 24
(Depigmentation of skin, Day 2 ~ 5), ¥%-2] WA} (Skin coloration, Red, Day 2
~ 11), 7}9] &4 (Scab, Day 3 ~ 15) ¥ #H % (Ulceration, Day 7 ~ 14)o] &%
AT Holw FAAE S

— ¢ 2000 mg/kg Tl 3 Y (FEWHSE 36, 37, 40 ¥)olA Day 2 o ¥& A
3H(Lack of response to stimuli), &7 A4 @ (Tonic—clonic convulsion), %=

=

72 & (Irregular respiration), 7ﬂﬂﬁ % 7] (Stereotypy—circling), %4 %35}
(Subdued behavior)E B o1} Day 3 H-E 3EHAS

— oA Uz 1 v (SERE 25 H)oA] BE TEo WAl AL Day 4 HH
BRE o} ZAo] By Byt APEA Tty Aoldle] AHEAY A
ol gl A= FHHAF

— 1 el ¥R (Loss of fur) ¥ FF(Eye discharge)”} #HZE Qo) &5F &4

of §IAY L TN FEH Ad=d Folo= v gle Aow ddd



3 24, Summary of clinical signs

G1 G2 G3 G4

0 100 500 2000

5 5 5 5
# % # % # % # %
0 0 0 0 1 20 3 60
0 0 1 20 2 40 3 60
0 0 0 0 2 40 3 60

Female

5 5 5 5
# % # % # % # %
0 0 0 0 3 60 5 100
1 20 2 40 5 100 5 100
0 0 1 20 3 60 5 100
0 0 0 0 0 0 1 20
0 0 0 0 0 0 1 20
0 0 0 0 0 0 2 40
0 0 0 0 0 0 1 20
0 0 0 0 0 0 1 20
0 0 0 0 0 0 1 20




a9 36. 9 S AL (Day 2 o &, 9158 100(F=93 : 26, skin coloration,
slight), 500(E&WH<% : 35, skin coloration, moderate % depigmentation of skin,
slight), 2,000(=&%3% : 40, skin coloration, slight % depigmentation of skin,

severe)mg/kg Fo]*)



3) A= W}

S WE FolPolA Day 2 o 3RS HolE AANH A% 4

[e) = R4 —{;\—— =
A 2,000 mg/kg T e AL UmA] Fotol A I EE= Ak

o
R
o
B
(o]
2,
b

T
o
Y

2,000 mg/kg Folol Al Day 20 AAIAQl AF A& o] %, Day 8744 A
= A%& Holt; Day 159 A2 S
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Ho
o
oX
%0,
rir
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o
oy 2

)
X
X
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o
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N

Ll
v
uf

T

X 25. Summary of body weights

= Gl G2 G3 G4
Dose (mg/kg) 0 100 500 2,000
Male

Mean 321.5 323.9 321.4 322.3
Day 1

S.D. 11.93 5.39 10.92 12.48

Mean 309.7 314.6 304.3 297.2
Day 2

S.D. 14.04 9.54 13.58 19.36

Mean 334.0 334.8 329.8 325.8
Day 5

S.D. 20.81 9.38 14.48 19.77

Mean 350.0 352.5 349.2 341.9
Day 8

S.D. 22.64 10.15 20.88 24.45

Mean 385.2 388.1 384.4 382.1
Day 15

S.D. 33.20 17.88 31.23 26.29
Female

Mean 246.3 242.2 236.4 245.0
Day 1

S.D. 13.24 8.44 13.80 10.98

Mean 235.2 228.3 221.6 220.6
Day 2

S.D. 8.34 11.06 10.87 11.32

Mean 250.1 241.5 238.8 238.0
Day 5

S.D. 11.52 12.81 17.58 16.20

Mean 259.5 247.1 247.6 245.6
Day 8

S.D. 10.08 11.97 18.68 8.91

Mean 271.5 260.5 262.0 225.2+
Day 15

S.D. 12.90 13.34 16.89 19.91

+

. significant differences from control group (p < 0.01)
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—O—V.C{0.00 mg/lg)

380 4
—- TL{100.00 mg/ke)

360 1 —A—T2(500.00 mg/kg)
sl —e—T3(2000.00 mg/kgh
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300 1
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Mean Body Weight (g)
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1% 37. Mean Body Weight of Male
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—O—w.C {0.00 medke)
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r
Wl
=

Mean Body Weight (g)
- ~ ~
- | g o
[=] (=1 (=1
"

[
]
-

[
&
L=

1] 1 2 3 4 g & 7 2 9 10 11 12 13 14 15
Days

Dosing

18] 38. Mean Body Weight of Female
4) 4 27 (Gross findings)
=4

- 3 23, A 2,000mg/kg Folw 3 v (FEME 37, 39, 40 W)elA 7]
7 (scab)o] AT A5



3# 26. Macroscopic findings

o Gl G2 G3 G4
Dose (mg/kg) 0 100 500 2000
Female
5 5 5 5
No. of animal
# % # % # % # %
Scab 0 0 0 0 0 0 3 60

H#E o]%F Day 3 ¥ IEHE ¢S B
o= S

P

2)
o= Ul%ﬂ Ko}, *1@%@01] o3 o] apAQl S Aow wAdtd

® F# 2,000 mg/kg T 1 wFg]7}F Day 2 o #HAFsiSitt. sld WA= Day 2

H5 2

g5 228 (Depigmentation of skin, moderate to severe)S Hom, H7 A
o] FEo]Q E(Swelling)o] #ZHATE 2,000 mg/kg Foltol A Day 2 o #z%
T a2 A Sl AFdEA 9k Jdgow dAkHe uEt I A=
5)

tl
= Folol os) ARt Aow oA Hu, Abgel WEd Al o 5 {18

fl

® FAA 4 2,000 mg/kg FolelA wEE 7}34 P AT 540
HAE Aol B2 AdEd Fojo gt
o=, Poly—[2—(2—ethoxy)—ethoxyethyl] —guanidinium—chloride (PGH)Z

2,000 mg/kg £F71A Sprague—Dawley Al FA=ol Al @3] Ay Fost A3 7



2,000 mg/kgal A AL 95 500 mgkg o4 Tl A@E A o 23T
gom sw e, wnel WA shu @, AL, BEA As, B Ael, A% 57,
AN D B s go] dEglon, B AAoE 4 2,000 meke Fo
ol 71 Ado] IS, Wb Poly—[2—(2—ethoxy)—ethoxyethyl | —guanidinium—chloride
(PGH)#] LDso#k 2,000 mgrkg ©PaR] Aoz wets]



t}. X in vitro SAAATF

L 738y

(1) Ao RAlzo] vk 2 A5 A

— A 95 A F-AE (human dermal fibroblast, HDF)& Y2 At v ¥4~ (passage
number) 2] AEZE 8] ¢3RS

— HDF += 100—mm A3 ®j%F8 % A] (Corning life science, Cat. no. 430167)°] 1
X 10°704¢] AEE DMEM wl%](Hyclone, Cat no. SH30243.01)0] Yo} 37 °C,
5 % CO7F FA%+& AE w7 (Thermo scientific, Water jacket CO2
incubatior) ol Al &t

- /H]FJP g A WA 80 % HEZ AEHA trypsing A sle] AXEE WO

T e A w2 @71 A 24 well plate (Corning life science, Cat. no.

3524)011 1 x 10'22 AEE WA sgeti+

(2) PGH, PHMGE Al vRAE 54 #H7}
Ae @Asd o 2R PGH (17 %, 20 mL)¢k PHMG (29 %, 20 mL)

7y A Fukg

|
e
r2
-

= 44 ke (19 39)

- 4 =dE 54& Grte] SEAM A HRAle] M =8 sREE AYD 5
= 17 2HH 10 WA 9 SR SRFE Ol%é} s|Aste] A ANEE &
wapglom (e 40), AW wigFs 7 1 Abg 9 FAE7F 24 well platecll M ZF
wellell 100 %= #A5k& wl, 72} $=o ARE 48 Abest Aeste] 545 24l
Biss

— 7k well®] HF F¥= 500 pLelal, HF sk 10 ¥l 2 AlEE AHE-81o]
HF F¥9] 1/109] #3950 uL) = A EE im‘é‘}‘}i%

— 48 A7+ A Fol= ZF well& 4 % formaldehyde® 1274 A]71 3 PBSE o]&-3&}
o] washing ¥ hematoxylin & eosin®. = @At AE APEHS Az LS
— AA3E AlEE A7 (Nikon Eclipse, TE2000 microscope)< ©]€3te] 100 8] =l

&7 Bate] VRAAS



PHMG PGH
¥ 39. AIEAR

17x

PHMG

107%
ppm 17,000 1,700 170 17 17 017 0.017 0.0017 000017  0.000017
ppb 17 x10F 17 x 10° 17x10% 17 x 108 17 % 102 170 17 17 0.17 0017
\[ 17x YV w7x Y 195 Y 22x Y w75 Y wx Y 17x Y 172 Y 17
PGH e (T 102% J| 10%% )| 10%% )| 10%% J| 10°% | 107% 08% | 10%%
PPM 17000 1700 170 17 17 017 0.017 0.0017 000017  0.000017
ppb 17X 106 17 x 105 17100 17 % 108 17 x 102 170 17 17 017 0.017

¥ 40. A H71E 93k PHMG, PGH A& AE

(3) PHMG, PGH LDsy 5% ¢l @ A7) 34 wZo st =4 37}

— Abgt ARAEES A WS 8 & o83kl 24 well plateo] MEE HMES Wi

AN
- 22 AYS TR JAstHA 3wl HAA= Ald il AFE-ska, o2 3 wj
9F X A1+ hematoxylin & eosin G4 3F &
— Ao mpx9t Alg) v 12 oA & hematoxylin & eosin G5 shal, o 3
oF

HAAl+= SA—B—gal & eosin stainings FHA =37 ot AE=E EQls)

- ZF welld] FHF FyE= 500 plolal, HFE FEAA 10 ¥ =& A BE AE3EHA
[e)

A% 239 1/10 9 ¥3] (50 w2 AEE ALHAE



— 48 A7t A7 FTo= ZF wellE 4 % formaldehyde® 1174 A|Z1 3 PBSE o| &3}
o] washing ¥ hematoxylin & eosin® 2 Mste] AL AJEES sHelgiow A

3 AZE 100 v &R FFste] AR

=4 d7t

ppm 17 85 43 21 17 017 0.017 0.0017 0.00017 0.000017

ppb 17 x 108 85 x 10° 43 x 104 21 x 103 17 x 102 170 5 17 017 0.017

17x 17 x 17x 17x 17 %

1059 1059 1079 1080 1029
ppm 17 85 43 21 17 017 0.017 0.0017 0.00017 0.000017
ppb 1 7x 108 8.5 x 10° 43 x 10* 21 x 10° 17 x 107 170 i7 17 017 0.017

19 41. LDs = 9 E A/H =9 g3 =4 FIF A

(4) Thiobarbituric acid reactive substances (TBARS) assay

— PHMG X+ PGHE A I HF-AxEo AHstdls o, 7 Al57F AA 4kshE (lipid
peroxide) Al  FFE FEAE @Ayl fEd AAsglen,
Malondialdehyde (MDA)E °]-&3te] & 2SS 283l =

— AIEZ djgEd 200 uLE test tubedl ¥il, 20 % trichloroacetic acid (in 0.05 N
NaOH, TCA) 1 mL¥} 0.67 % Thiobarbituric acid (in 0.05 N NaOH, TBA) 1mL
= 22 % 95 CoA 20 &5 WA -, vh3o] 1 A5 e—tube®E &7
12,000 rpmell Al 3 & 4w A7 § 4T 200 pLE 96 well plateol] ¥

3
540 nmolA EFEE =A3519 S

A

(5) Hematoxylin & eosin &2

— 0.7 % Hematoxyln (Sigma aldrich, Cat. no. HHS16)< Z} wellel 300 pLS Yo
5 Hxol ALoA odMMAIZl 3 PBSE 3 W washing 3 ¥ 0.1 % eosin (in
ethanoD<& 1 &5t FMAIZ § SFFE washingste] dAnHd o= 100 #f Hi&
2 #Zgoto] AFsel=

(6) Senescence—associated B—galactosidase (SA—B—gal) &2

— PHMG X+ PGHE JHA X AHEst & w37l AP JA=AE 1517 s

SEET RS



~ AlZe) st AAEW SA-Bogale] DA TAE0] ATA] FEAoZ A
Hid, o AES waed ksl 1aE AER NET & AS

48 A7re]l Alm A7l B9 ¥ 4 % formaldehydeZ A AIZl & SA—(—gal
staining solution (40 mM citric acid/phosphate [pH 6.0], 5 mM potassium
ferrocyanide, 5 mM potassium ferricyanide, 150 mM NaCl, 2 mM MgCl,, 1
mg/mL of 5—bromo—4—chloro—3—indolyl—X—galactosidase)S 16 A]7F&<t 37
Coll Al AAAIZ1 & PBS (pH 7.4)% washing ¥ eosin F4-& AAIske] 100 v

ez AEels



2. +8 97 24
(1) PHMG®] Attt I FAIE =4 37}
— PHMG 17 %2 843 A& 50 uLE A E8FY 450 Lol A st HF 5=
1.7 %% A28 &
— 10 8 dAH R MG AR 2 PSS ol&sto] ZF welld Ad +
Al7F 5 hematoxylin & eosino. & GAMES AASH 1Y 42)

- 7334% @’o]é‘}oﬂg o, 1.7 X 107 % (17 ppm)¥ 1.7 X 107* % (1.7 ppm) A}

(A

(2) PGH®] At I FAxE =4 7}

— PGHE Aewe& A& 50 uLES AEwike] 450 pLlol A gste] HAFE 5% 1.7 %
= Agsle

- 10 HHW Ao R BMg AlRE S WS ol&dte] 7 welldl A#siglon,
28] % 48 Al7F 5 hematoxylin & eosin® 2 JMS A SH 1Y 43)

— G Aol PHMGSF 59&kA 1.7 X 107 % (17 ppm)3 1.7 X 107* % (1.7
ppm) Atolell Al LDsy w55 Bl 4 gl Ao o s, =3 1.7 X 107" %
(1.7 ppm) ©]a}e] FEdA = 48 AIZE Bt AlxE APES HE=HA BUS

— AFLolA A7 wFolA AE Aol dojue=AE Elsr] 93 Y] =E

APe A

ol



17 % 17x101% 17x102%
(17,000 ppm) (1,700 ppm) 170 ppm

ddeﬂ

|'|;|'"

17 x103% 17x104%  17x10°% 17x100%
(17 ppm) (1.7 ppm) {1 7 X 10'1 pm) (1.7 x102 ppm)
-5’:,1,‘ Bt 2. el oo T 1/ : T el ‘.C' el

17 x 107 % 17 x 108% 17 x 10°%
(1.7 x 103 ppm) (1 7 x 10“4 ppm) {1 7 X 10‘ S ppm)
g '-.- .- =N : 5 T .. R AR r: - —-,,-—

17 % 17x101% 1. 7x102%
(17,000 ppm) (LTDD ppm} 170 ppm

17x103% 17 x10%% 17 x 105% 17 x10¢%
(17 ppm)

17 x107% 17 x 108% 17 x 109%
(L7 x103ppm) (17 x10*ppm) (17 x10° ppm}

1% 43. PGH A& ¥ H&E |43 Al Iﬂ—rﬂlﬁ (p =7, X 100)



(3) Al wjFenol Mol 2|y = Absk= 574

(4) PHMG, PGH®] LDs % &=

PHMG H+= PGHE 48 AIZF 52t At AlX wigd S o] &ste] o= 4hshsE 9]
FS SA e, gy= AkstEol E
44)

PHMG$} PGH 25 1.7 x 107 % (1.7 x 107° ppm)H-8 1.7 x 1072 % (170
ppm)7HA] Mgk AlE wjg A= FHRTE AYAS wet Ak gy AkskE
o] Z/HAS

-
FABSEE AT 4o FFL o F(a

3ARE 1.7 x 1071 % (1,700 ppm)¥} 1.7 % (17,000 ppm)elAE o4 AA &
= AgEo] SUeSs U AMS
T3 PHMGE 1.7 % (17,000 ppm) & A&3t9S o], 2 5x=9 PGHE A3}
Fe "WEG gu= AskE A Ee] s gdssien, o= PHMG7} PGHE
o ME 540 o 2 F dvhe A4S YEY

HDF media TBARS assay
30

—— PHMG
—o— PGH

25 4

20 A

(MDA, nmal)

15 4 *

Walondialdehyde

& @ & T & & o '
b\-‘xl 4 QQ' 3 QQ QQ QQ QQ Q A QQ QQ
§ST TSN oy

,\‘{» 4.."1— .1\‘4:- ,4_\'*—

4

PHMG, PGH £ Z7}

% 44, AE M FAoA 9 Fy = Adte A4

e

O PHMG
— PHMGZ 1.7 x 107" % (1.7 ppm)H-¥ 1.7 x 107 % (17 ppm)7FA] 2 vj® A
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(17, 8.5, 4.3 ppm :
ppm3} 1.7 ppm= Al v stdAA Al

0 %, 2.1 ppm :

10014 RE oA A}EEFS sholEgde

-3t At vk 8¢ AEo] hematoxylin & eosin (H&E) 9MS 39S W, 5%
7V S7bEhel whel AESE Alze] o] Aol7 ARKle| MR BEEAS(TIF 46)
PHMG treated HDF
120
100 4 K . 2 . 2 .
80 \\
2 NN
SN
8 YRy
= I
20 - s o MR ==
i : @-- 17 ppm
\vq_ﬂ \\h-:“:_:: v 85 ppm
- S |pd
—& - 1.7 ppm
7 : g 10
Passage
19 45. PHMG AMg A I 7AE & 54 (p = 7 ~ 10)

@ PGH

~ A} MRAEA PGHE PHMGS 5% $iom Azl LDy $EE He153)
(219 46)

— Al wjF 8o 7t wxo ARE AYsiRS W 17 ppm 8.5 ppmolA= EE
MEZF AFESE WiE ) 4.3 ppmol A= 7 %, 2.1 ppmol A= 79 %, 1.7ppmolA=
96 %= AEgo] BFHUT) o] AF}ZHE, PGHO LDs5o H%E ¢F 3 ppme
= )\]'EQ )~/\1:1

— A v 8 A ABEES SAHH 37H4] % (4.3 ppm, 2.3 ppm, 1.7 ppm)=
A wjFstHA METFE SAHSAS W, 4.3 ppmS A w5 994, 2.3 ppm

= Al o
A B

°] 20 %= SAHEAE

G5 10 Gl AEEO] 0 %2 ZAHYT, 1.7 ppme Aol WA

b 12704 AEE



Survivability (%)

PGH treated HDF
120

100 ——» » » » »

80 - \ \-.\-

60 - \ \\._.\

40 4 b ~
T H
':\ \“«. i H20
20 - i - —m & 17
s - 17 ppm
:.‘\ —— 8.5 ppm
s — —¥ - 4.3 ppm
0 - — e —— o b
—&-- 1.7 ppm
T 8 9 10 11 12

Passage
29 46. PGH A3 AFS BT 4= =4 (p = 7 ~ 12)

— =3 Ah vl 8 9 A|ES] hematoxylin & eosin GME IS W,
PHMGS} 538t =7t S7kskell whel BES A 9] zpe|7}F ARl
M= BEEAS(LE 47)

PHMG®} PGH7F 2tz Aeldl Alxe] w9} 8 AxE vustd ¢ &
=5 A#asS wl, PHMG7F PGHRET Abeh 9|54 xo A e] H/do] o] At}
= As AT F AN

ddH0 Tt e Cseem  desm 7 ppm

a9 47. PHMG®} PGHE A3t Al# XA E - H&E (Hematoxyliln &
eosin) @4 (p = 8, X 100)



(5) PHMG, PGHS] #7172 w=Zo] 3k 54 H7}

A2 At wieksE 7ol 1.7 x 107! % (1.7 ppm)FEE AE AlHo] A& x| ¢F
ol 1.7 x 107" % (1.7 ppm)olAFE 10 v A3 ANgE F7)4d == 3t

=0 deAE dletazt
PHMG

PHMGZ 1.7 x 107" % (1.7 ppm)H-E 1.7 x 107 % (1.7 x 107 ppm)7}A =
A vk 85F-E 127bA] AgstdA AlX & 2 A g wett A8
(19 48)

1.7 x 107" % (1.7 ppm)® 1.7 x 107° % (1.7 x 107" ppm)2 Z+2z+ A) uj
103 1104 AE7F 25 AbEsil o, ywAle] vt o= A i
12744 o} = v B3y ggre

At wika= 120014 1.7 x 107° % (1.7 x 1072 ppm)= 47 %, 1.7 x 107" %
(1.7 x 1072 ppm)E= 72 %, 1.7 x 107® % (1.7 x 107* ppm)E 82 %, 1.7 x
1077 % (1.7 x 107° ppm)E 94 %9 =S HIS

A e Al w g 120045 HEE 943 SA-B—gal GAS 77 AAsHS
Y 49). Hematoxylin & eosin G A+= PHMGY T=7F S7Er-E 552 o&
How AEXY 71 Zolete As 4T + 2191»5

SA—B-gal Moz 1.7 x 107° % (1.7 x 107% ppm)7FA &= PHMGol 2l &j)A
=3t ALl S AS A 5 AN 2 olEke] s e SRTFE A

g AES} w3 Hleol A A9 AfolE HolA fhe

—



Survivability (%)

PHIM G treated HDF

140
120 -
L,
100 - — s 7 & o8
b T o< ¥ g
el L
50 - \‘,f %
@ v
40 - .
20 4 .
- ;
0 - o & &
g g 10 11 12
Fassage

a3 48. PHMGE Hgd AxY 4 =

A

—a— HO

@ 1.7 ppm

¥ 17010 ppm
—- 1.7x107 ppm
—m— 1.7x10° ppm
—&- 1. 7x10" ppm

—& - 17x10° ppm




5 3
ddH,0 L7 % 10-5% 1.7 % 10-%%

(1.7 x 10-* ppm) (1.7 x 102 ppm)
- -
SA-B-gal
& Eosin
17 x 10-7 % 1.7 x 10-2% 1.7 x 10-%%
(1.7 x 10 ppm) (1.7 x 10~ ppm) (1.7 x 105 ppm)
H&E \ 2
SA-B-gal
& Eosin
% 49, PHMGE A g AR 9 FAE (X 100)
@ PGH

— PGH X3 PHMGSF £ WHoz Ags Agstad A 2 Z Al Wi o
mtoh S80S (2% 50)

— PGHOM+= 1.7 x 107" % (1.7 ppm) &%= °|3tE AH@aa S wl, A o Fo
T B5 AMESE Tae S

- 1.7 x 107* % (1.7 ppm)ollAE= 20 %, 1.7 x 107° % (1.7 x 107" ppm)+E 70
%, 1.7 x 107° % (1.7 x 107 ppm)+= 80 %, 1.7 x 107" % (1.7 x 107* ppm)
=112 %, 1.7 x 10°% % (1.7 x 107" ppm)E 108 %, 1.7 x 107 % (1.7 x



Sunvivahility (%)

107° ppm)+= 112 %°] &S B
- 32 e vugs u, PHMGZF PGHETH X S4e] o Z49hg Hshals
— A Al s 12914, Hematoxylin & eosin 4ol A= PGHE] %7} 27}
FdrE T 4R A g7 Fojeve AS A9E # AdE. s
1.7 x 1077 (1.7 x 107 ppm) ©]3te] F=oM e SHTE ALY
A B A5
— SA—B-gal €8S E3& 1.7 x 107°% (1.7 x 107" ppm)7FAl= PGHoll 2laA =
3 AT SR Ae & ¢ UASMANE, O olgke] FeM = SRTE AT

gk Azt w3t HInol M AL ApolE BolA ke (1™ 51)

PGH treated HDF

140
120 +
100 +
80 +
60 +
= Ho O
40 4 ‘@ fa 1.7 ppm
- L i 17x101ppm
20 @@ kTS wER 1.7 %10 -2 pem
i 1.?x103ppm
0 — —8— — 17x107 pom
S =SS 1.7 %107 ppm
T T T T T T
T g 9 10 11 12
Passage

¥ 50. PGHE AEst AT & =3



H&E

SA-B-gal
& Eosin

H&E

SA-B-gal
& Eosin

1.7 x 104 % 1.7 x 10-5%
(L7 ppm) (1.7 x 10-* ppm)

ddH,0

1.7 %107 % 1.7 x 10-2% 1.7 x 10%%
(L7 x 102 ppm) (L7 x10%ppm) (17 x 10-° ppm)

I¥Y 51. PGHE A3 AX |4

1.7 x 10-5%
(1.7 x 102 ppm)
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A ole ftsts w3 PHMGO tidh 23 Ad A3} 500 me/kgZHA]
TFo g A, FA ab-A(ICR) Y el &3S 71zl PCEs (MNPCEs) 9] ®l%
Z7VebA] @kstom, PGHO ZA$-olE 2,000 mg/kgZtA ZATFFo] 3 AL FH nps-
(ICR)9] Holld A¥S 71 PCEs (MNPCEs)9| WlEi= S7hakA] ekt
gt SAEI53 AlFEY B9 2,000 mg/kg &F7FA Sprague—Dawley Al &
A=Al @3] Ay FoAd A3, F71 2,000 mg/kgell A HARE ¢FF 500 mg/kg ©]d
Foarol A AldE A o3 AT eR N g v WA Tie P4, AY, &
4 A}, v Ask, AL B7], AL EAE D BrFREEe] HEEHAeH, 54 &
Aoz 4R 2,000 mgkg Folwtol A 7Hy] Aol BEEJY. @ Al Z=70 4 9]
LDsy #t<= 2,000 mg/kg ©]7¢l Zo= e
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°F 240 AIZH10 ) o] =FHAS W, AE Aol fEE F9
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PHMG, PGH, PHMB, CMIT ¥ MITY] bj¢ &4 =



I A&

— B zgoixE BEsstgEe] F JdeEdz A8EHE 5 =(PHMG, PGH, PHMB,
%=

CMIT ¥ MIT)dl tist 54A=2E

— 5 %o B0 g WAL EHRRE 2AE] gk B ATAe 7zte] &

£ 1. S48 A4S 9% E4E A4 71H9=

@ 57028—96-3

@ Polyhexamethyleneguanidine hydrochloride
@ PHMG

@ PHMG chloride, PHMG hydrochloride

® PHMG—phosphate

® Fogucid

@ 374572-91-5

@ Oligo(2—(2—ethyoxy)ethoxyethylguanidiumchloride)

@ PGH

@ Oligo(2—)ethoxy ethoxyethyl guanidine chloride

® 2,2'—[1,2—Ethanediylbis(oxy) ]bisethanamine polymer with guanidine
monohydrochloride

® AKACID, AKACID PLUS

I 7083—27-8, 32289—58-0

@ Polyhexamethylene biguanide hydrochloride

@ PHMB

@ Poly(iminoimidocarbonyl), iminohexamethylene hydrochloride
® N,N"'—1,6—Hexanediylbis(N'—cyanoguanidin

@ 2682—-20—4

@ Methylisothiazolinone

@ MIT, MI

@ N—Methyl—3—oxodihydro isothiazole, 2—Methyl—4—isothiazolin—3—one
® N—METHYL-3-0XODIHYDRO ISOTHIAZOLE

@ 26172—-55—4

@ Methylchloroisothiazolinone

@ CMIT, MCI

@ 2—Methyl—2,3—dihydroisothiazol—3—one
® 2—methyl—3—isothiazolone

® 2—methylisothiazol—3—one

@ 5—Chloro—2—methyl—3(2H)—isothiazolone
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234 54 A=

7}. PHMG

Part 1. 47 54 (Oral toxicity)

1. A Preliminary Safety Evaluation of Polyhexamethylene Guanidine Hydrochloride
(2014)

D w4 2ot d4=4 A7 5 (Non—GLP A1)

2) 54 A5
O & AF9NM= LDse7F 600 mg/kg= =E5 A
@ AA=3 SHEE A #HEHAS

3) ol A=A

@ €44 : 0.006 mg/kg, 0.012 mg/kg 2 0.036 mg/kg

@ st g Astets B4 A FojA Wste dEEA 4sks

@ 0.006 mg/kg 2 0.036 0.006 mg/kg &HFT2 20 % FE2 <9 Ax=@(Proximal
tubule) 9] W37l B YL

@ BT %o 10 % s':AAA FHAE WAo] RS
G A%, A B AN e o3 545 JEF BREHA FUe

2. Report on research work “experimental estimation of maximal permitted
concentration of polyhexamethylene guanidine hydrochloride (PHMG) in aquatiq
environment” (1993)

1) 574 3 okwA A5 d9(1993W)

@O PHMG®] &A%(1,000 ~ 100,00008 2 574 % of54d 47 54 A7 3

2) 948 ABTE4

O A=, vpe-2 g 7y g 2o gisiA A2 AT 7

@ 294 FxEd 1 - 2 @ $8 $ER Fof 24

@ Fo F5X+= 200004 3,000 mg/kg " olA A

@ P=of 3k ETs 3k 56 — 62 A|7F Aol A BZEYS

® AFF 9 SF7ANA FolA St wEd

® i A= EAFE 34 A5 A digk ARE AAEEL 3E. ol & F3lA
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% 2. §84TSH 2%
M. weight of
Animal PHMG, Method of
Specie thousand LDs), mg/kg | LDie mg/kg | LDy, mefkg calculation
units
White mice 1,0 450+4/-53 335 598 Litchfield
10,0 600+/-73 420 860 Litchfield
1,0 630+/-89 480 916 Litchfield
White rats 10,0 830+/-153 460 1520 Litchfield
100,0 760+/-130 370 1480 Litchfield
1,0 750 Deichman
Guinea pigs 10,0 840 Deichman
100,0 900 Deichman
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Part 2. &9 S (Inhalation toxicity)
1. Polyhexamethyleneguanidine phosphate induces severe lung inflammation, fibrosis,

and thymic atrophy (2014)

—PHMG®] 7|= Wl A4 FodF 3l # 2 FHo st 5484 J& F7t 53
1) W

O =% : C57BL/7 v}§-=

@ %o &3 : 0.3 mg/kg, 0.9 mg/kg 2 1.5 mg/kg, &3] Fo

@ 4 9 =4

—AFdst 9@ dnksy A

— &, v B A A3l % 574

@ HAF 2 4

— A Ystd HAHE, &4 2 )

— APl TR A (AW 5 - Q1Ab)

— At H AFs 2T cell T A A

2) A3t

@O = =S4 3 8FEA AW A5 E ARstet v SA%HH 3% &
?_]

(] ) Control 03 09 1.5(mg/kg) Control 03 09 1.5 (mg/kg)

Fibronectin -— -.-. - - '_

MMPO | e e o G 0 00 . .

,
BIp—

C-LUDUIN o —— — v — —

-

day 7 day 14

(J) mmm Control
== 0.3mgkg
== 0.8 mg/kg

== 1.5 mgkg

o
&
=3

s
[
o

2
=3

X *

w

~
=

TIMP1 (Relative density)
o

S
o

Fibronectin (Relative density)

=)

00 00
day7 day 14 day7 day 14 day 7 day 14

39 1 W0 9% 2 H4S B vpoleny) 24 4%
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= 0.3 mgkg
= (.9 mgkyg
— 1.5 mgkg

day 7
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2. Humidifier disinfectant—associated interstitial lung disease in an animal model

induced by polyhexamethylene guanidine aerosol (2014)
- 9= mHelA PHMGS F0w30 s £33t any
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Part 3. 9% A=A 2L 21X (Irritation & corrosivity)
1. Report on research work “experimental estimation of maximal permitted
concentration of polyhexamethylene guanidine hydrochloride (PHMG) in aquatiq

environment” (1993)
1) d5 F474d 5 A=A A(1993)
OEREERE TR EIE PR e R

=

2) I 574
O 71Uy 19 35(1.5 X 2 cm) F9o 53
@ Fo =% W9l 20 — 20.0 mg/ml

® A3t AR FEYS BREA BAE

3) 9% A3

O E7)d Hsle] s on, Fo= 483 A5 15 ~ 208, 1 ¢, 39, 59 &
A o
=

Part 4. ¥ =4 (Cytotoxicity)
1. Acute Cardiovascular Toxicity of Sterilizers, PHMG, and PGH: Severe

Inflammation in Human Cells and Heart Failure in Zebrafish (2012)

1) &% : Human cellolA PHMG=Z %5 += AXsA 2 w3} 39l
2) W
O Yxewzd BA : human LDL, HDL2 ¥ HDL3

1=
T

S|
- A : 0.00003 ~ 0.3 %

@ LDL %Fs} &4 @ Ags= 0.3 %

@ Anti—atherosclerotic assay

— A2 ¢ THP-1

@ 95wt

— M|325 © HDFs (Human dermal fibroblasts)

3) A3

@ apoA—-I1¥te] g5 &3 HDLS H7|o]l&Adel Wats &<l ol& §3lA PHMGE

4 EFAE FHE3e THsd &1
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A HDL, HDL,
4 hr 8hr 4 hr 8hr

1 1 1
NB 1 2 3 45 B1 2 3 435 NB12 3 45 B1234 S5

0.6 % agarose gel 0.7 % agarose gel

B HDL,
MB1234065

apoA-—
=20

=14
<+— apoCs

15 % SDS - PAGE 15 % SDS - PAGE

19 3. PHMG *3 ¥ human HDLY A7¥9% Z=2394 Hln

2l

J {

@ LDL Ak} : PGMG & Al tzZtel H]3te] LDLY 4F3l=E 7M1 7&

3
LDL & oL + o+ + o+ + 4+
H,O - S S - -
e LDL+Cu™*
—— LDL+Cu™ +H.0 0.3%PHMG - -+ - -
—o - LDL + Cu™ + 0.3% PHMG 10mM EDEA - +
—a— LDL+Cu* + 10 mM PGH 10mMGRg-HCI . - - - & -
2 4 10 mM PGH

Absorbance at 234 nm

0.5 % agarose gel

Time (min)

19 4. PHMG A8 ¥ human HDLY) #A7|9% HEA

@I F %3} : 0.03 % PHMG AHgla+¢] SA—B—gal—positive—cell®] 7}F¢ =& A4
Skl st A AS 7MY 22 Al 8RRl o] & &3] PHMGY AMxE =3 &<l
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3.1X10° 1.7 X 108 2.8 X10°

&)
g - o arm

[ rner a0

e
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- =0 g

i 1ot E
=

I

15X105  09X10% ' o

1% 5. HDF (Human dermal fibroblasts)dl Aol A ¥ =3} &<l

2. Cytotoxicity and gene expression profiling of polyhexamethylene guanidine
hydrochloride in human alveolar A549 cells (2014)

1) 54 @ PHMGE 25 AxoAe] 544 dFgrtet dx Zdd vA=
AFs 2] skl FAHUS

2) W

O M *EF : A549 human alveolar A3

@ &84 2 54

—MEABELE C MTT assay

—ROS #4] : AlEU ROS &4 £4

— Microarray @ A2 & F3F HF7HE ug/ml s=olA &)

— Western blot ¥ apoptosis assay T3

3) A

DO AZAEE : ATPEE BHE Bl PHMGE) AE ofd 54874 93 ol

d
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a9 6. AE AEE 7l A73(E&H : 0 pg/mL, F&I : 2 pug/mL, G&J : 5 pg/mL)

@ ROS #4] : thzio] WlshA] §34wAel ROS 37} el

T

G 3001
# #
|
250 \ .|

2 200 - P

%

=

- 0 i

== 150 |

5

20

S5

22 100 - 1

9 -

=

s

50 -
0
NAC (10 uM) - . o . .
PHMG (ug/mL) - 2 5 10 )

a8 7. AIXY ROS &4 23

@ A Zd 2 AEAE (Apoptosis), AH7FEA (Autophagy), A iSH(Fibrosis)
D cell cycle?} PHMGS 934 &<l

- 111 -



1}. PGH

— PGHe 25 & AnS A8y 913 AW oA 7HE vhe Auag Wl
J

W

H
2 Uehilg. RE J195004 PGHeh #eE B4s gt Aol FHEA e

Part 1. A7 =4 (Oral toxicity)
1. Antimicrobial and toxicological profile of the new biocide Akacid plus (2006)
—PGH$} PHMG7} 1 @ 32% %% Akacid plus® o g A4 T54 el

1) W

O sET 9=

@ Fo &%F

— o BA]E : 200 mg (as active ingredient)/kg

— X Alg : 2000 mg (as active ingredient)/kg 7}A 7}
@ 4 Fof 149 T 74

2) A=

O A 2 FA 2 1 wA AR

@ LCs © 2,000 mg/kg ooz et

Part 2. 79 =A)(Dermal toxicity)
1. Antimicrobial and toxicological profile of the new biocide Akacid plus (2006)
— PGH®} PHMG7} 1:30.2 &34 Akacid plus® o st 54 A1 =4 g9l

1) W

@ ®%% : Sprague—Dawley #=(g4 2 n = 5)
@ Fo &% 1 2,000 mg/kg

2) A3

O AEEsE S

Part 3. & A=A 2L EA A (Irritation & corrosivity)
1. Antimicrobial and toxicological profile of the new biocide Akacid plus (2006)
—PGH®} PHMG7} 1 : 322 &3t Akacid plus® o sk )3 zp=4/5 44 &<l
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1) %9

@ 5E% : New Zealand white rabit (3% n = 3)
@ Fol &% 115 g (20 % F8&H)

@ A= 9= AA F 1, 24, 47 L 72 A7 A BF
2) A3 A #AEEA G

Part 4. A ¥ =4 (Cytotoxicity)
1. Acute Cardiovascular Toxicity of Sterilizers, PHMG, and PGH

Inflammation in Human Cells and Heart Failure in Zebrafish (2012)

O e d 4 @ human LDL, HDL2 % HDL3
- AgE%x: 0.001 ~ 10 mM

@ LDL A} 24 : AgEs= 10 mM

@ Anti—atherosclerotic assay

— A2 ¢ THP-1

@ %5

— M35 . HDFs (Human dermal fibroblasts)

3) A3

@ apoA—-139] A&& &35

g g B 7}

DL 2]

2

off

3

d
zs
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A HDL, HDL,
4 hr 8hr 4 hr 8hr

T 1 1
NB 123 45 B1 2345 NB1 23 45 B1 2345

0.6 % agarose gel 0.7 % agarose gel

B HDL, HDL,

MB123465 B12345kna
=97
=66
=45

apoA-I— =31

=20

=14
<+— apoCs

15 % SDS - PAGE 15 % SDS - PAGE

a9 8. PGH A8 ¥ human HDLY V|95 =3¢ H|n

@ LDL 4ksHEA] @ PGH A2l A] tizxarel H]ste] LDLY 48l E F7HA 7S &<l

3
—e— LDL alone B * = 4 =% + o+
come LDL+Cu HRO - + - - -
—v— LDL+Cu™ + HO 0.3%PHMG - - + - -
£ —w - LDL + Cu™* + 0.3% PHMG {0OmMMEDEA - - - +
f, —=— LDL+Cu™+ 10 mM PGH i0mMGno-HCl . - - - &
@
w24 10 mM PGH
b
]
o
8
o
<<
1 = sorone
\ T T . . . : 0.5 % agarose gel
0 20 40 60 80 100 120 140
Time (min)

7% 9. PGH A¥ % human HDL9| #7]9%F WEA
@ ¥ =3} : 10 mM2] PGH A &|i+e] SA—B—gal—positive—cell®] Al4=7} EDEAd]

Hlske] 3.6 Wi sEokw. A QgAML A 7P S Al #<ll ©] & S3 PHMGE

A3 w3} gl

- 114 -



1.7 X108

25 1 ==,
%m =g
260 =
i - s
§ : i :, i
= !

s — o; N

09X 1

2% 10. HDF (Human dermal fibroblasts)o|l A ¢l A¥ x=3} &<l
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t}. PHMB
Part 1. A7 54 (Oral toxicity)
k1 F3¥ : Opinion on the safety of poly (hexamethylene) biguanide hydrochloride

or polyaminopropyl biguanide (PHMB) in cosmetic products

1.

7hol =gl OECD TG 425

=Ex Sprague—Dawley = (7% n = 6)
Fol 8% 550 2 2,000 mg/kg

o] Gavage

#2717 14 &

D AFE ;2,000 mg/kg T+ &
@ dRkZA 2,000 mg/kg Tl A A HAde] A Az
@ F3 Al 27 H, 3, A, oA SekAd B

@

LDso : 1,049 mg/kg

2.
7)ol = a}el OECD TG 4010l =3}o] =3
s Alderley Park #= (:*%3 n=5)
700, 1,000, 1,500, 2,000, 2,500, 3,000, 3,500, 5,000
Fo &%
mg/kg
4 Stomach tube
#2713k 14 o
— 75—1
O gt @ BE FoldoA #E 8Y o] % 3 &
@ A

-7 1 2,000 mg/kgolA 1 wkg], 2,500 mg/kgoll A 2 whe], 3,000, 3,500, 5,000
mg/kgol A 7+ 4 wie]
-9 2,000 mg/kgolAd 1 wkE], 2,500 mg/kgollA 2 mEg], 3,000 mg/kgel A
5 wkg], 3,500 mg/kgel Al 4 wkeE], 5,000 mg/kgoll A 5 v
@ 7% LDso & 549 mg/kg
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Alpl:ApfSD # =

0, 0.1, 0.5, 1.0, 2.0 mg/ml
7 o ke 2 8 vy

28 ¢

Drinking water

14 4

D AFEToA Fe2HE X, ALP 2 AST W3l o3
= Aakz ol w3l iz
ks LOAEL : 0.1 mg/ml

E 3 U AT 54 8%

4,500 PPMellA thekgt 57434
— 300, 1,500, 4,500 JskEo] #EE ol 3,000 ppmlE
—Beagle dog _
N pom (115l | =A
1. 14 -3 4FA
_ 3000  pmo= | — 3§, 7k A B aigelA 24
to e wejet wwlo] vz
—NOAEL : 54 mg/kge 2 3ot
_cg:_]g_a/\]-, 91-74/\, goﬂg‘g}'—x% AX
—AlpklAPf ﬂi SO =i ]’ = —1_ = ]’
D AN S TEEH
= -0, 200, 600,
2 2 d e
-+ Fd A | 2,000 PPM
_ 63 —NOEAL : 36 ~ 45 mg/kgl =
t et
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Part 2. A3 54 (Dermal toxicity)

Zr3E3 : Opinion on the safety of poly (hexamethylene) biguanide hydrochloride

or polyaminopropyl biguanide (PHMB) in cosmetic products

2-1. 34 AY 54
¥ 4. PHMB 34 7A9

54 A5 29

1. | OECD 402 | Sprague—Dawley = | 5,000 mg/kg

>5,000 mg/kg
—AEER W QuE

RIS

2. | OECD 402 | Sprague—Dawley # = 400 mg/kg

>400 mg/kg
_/\]_U]-EU ‘§-< ohg_%_

RIS

OECD TG 410

Alpl:ApfSD ==

0, 20, 60, 200 mg/kg

%Y g 75 v

30 ¢

Occlusive, 3t 6 A7+

14 o

-
@ 60 % 200 mg/kg FoAwolN &F FAH

@ NOAEL : 20 mg/kg bw/day
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Part 3. &9 S (Inhalation toxicity)
Zr3E3 : Opinion on the safety of poly (hexamethylene) biguanide hydrochloride

or polyaminopropyl biguanide (PHMB) in cosmetic products

3-1. 54

% 54

oy

OECD TG 403

Wistar #= (9 n=5)

0.1, 0.3 % 0.5 mg/L

4 AZE

1.49 ~ 2.20 um

1.84 ~ 2.29

- Az
O AHEE -

- 0.3 mg/L =& 1 7 3 v

- 0.5 mg/L =%+ @ 7 5 vk, ¢A 3w
@ AsHg : =ETEZ AAHQ ATHEE Boy, IS
@ 57 Al &27: 0.3 2 05 mg/l =EFF 529 ¥ 2 el WA #F
@ LCs :

-7 1 0.29 mg/L
— < 1 0.48 mg/L

3-2. W& EFY 54

ok

OECD TG 412

Alpl:ApfSD ==

0, 0.025, 0.25, 2.5 mg/m°®

7 29 45 7 5 vl

28 4 == 9 13 F FEI|7

Nose—only, 6 A|ZH/1 &, 5 d/1 F, 4 5 W&

D AEEA FokE
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974} -

]

%AE
p

%

0.0239 mg/m®
! Opinion on the safety of poly (hexamethylene) biguanide hydrochloride

or polyaminopropyl biguanide (PHMB) in cosmetic products

Part 4. & A=A 2L BE21M (Irritation & corrosivity)

® NOAEL :
4-1. 95 A=4

o

E 5 9% A4 NG 2%

= oAﬁ H fop-
9 = © 2 ° o
~ H N ~ o8
L r .. J
R ¢ < g B
< T X w2
o R 2 _ x| ™
ey ) < —_ hin ~ e
s T g X
<+ <t )
N N A 1 = mﬁ X & WT
hm ooy & | x C
~ Mo & |8 < oow= Mo | &Y
ofo il - W S <+ Mol m-| o
| | | | | | |
-
®
Mo = g N o
' I - S S =
o oo B
i S S =
B -
N
[aN]
e ~ Z < -
_10 ~ —_— [a\]
+ 2
T
= o - T
K do S T S % |S T
zn W A= ¥ s YA
B o ® PM = m S m S
< z 3 S & 53 |Sg
| | | | | | | |
0
m.__.e N N X
o il ik} il
M — e} <t
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4-2. ¢ASA

7)o =2}l OECD TG 405 (GLP Study 3))

TEZ White New Zealand E7] (7 17}g])

Fo] &% 0.1 ml (96 % PHMB)

Fo A T o
— A3 Fo & 24 AZF A FEH d5o] AEEHJOH, 21 A Aol #HEHAS

Part 5. 3% 9174 (Skin sensitisation)
Zt31FE¥ : Opinion on the safety of poly (hexamethylene) biguanide hydrochloride

or polyaminopropyl biguanide (PHMB) in cosmetic products

5—1. TEAY
PHMBS] 3%
<. olge AFES FT3E 2 u PHMBS A FE00A IF U34S fdsts A

o2 yky

E 6. 9% WP BBAY 29
No. Stol= el Induction | Challenge' A
concentration concentration
. Maximisation test | ID : 0.06 % 6 % PHMG : 15 % | 6 % : "R SIS
' OECD 406 Topical : 20 % 20 % PHMB : 50 % | 20 % : 73F vz 2k
o ID:02 % 20 % PHMB : 62.5 } }
2. | Maximisation test ) 7 iz
Topical : 20 % %
3. Buehler test Topical : 2% 2 % PHMB : 60 % | 73 Wi7Ad #zk
A Buchler tost Topical : 0.3 ~ 0.03 ~ 15 7 1.2 % oPdelr 3t
' Hemiertest 5, ' ’ oA 73 Mg R
o ID : 0.25 %
5. | Maximisation test ) 2 % PHMG : 2.5 % | 91714 Q1S
Topical : 20 %
Maximisation test | ID : 0.15 % 2% PHMG : 1%
6. el Ed e sy S

OECD 406

Topical = 20 %

10 % PHMB : 10 %
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5—2. AAAE

PHMBE 2@ 7|3t &
RIPT A2} 3 F2) ¥4

2
&

2
o
o

e

24 Abgsle] govl, AARA 2 F9

No. | AlEHH = A}
—24 AZHEot 1 % PHMBO| =% % 3
~ 45 Ax 9 ~ 129 1 A7Hset
1. RIPT | 0/26 idlof] =ZAI7]
—6 F2Fol 1 % PHMB®| challengeX| 7]
- e AEEA ke
—4 F B9 10 2 2 ~ 4% ==
uIAlE : 8/49(16 %) | —6 Fzkel 0.05 ~ 2% PHMBoI
2. RIPT | ¥ A& : 18/115(16 %) | challengeX %]
27148 1 1/28(3 %) — FAdukge] 77t H I o] #Ey
R
-3 o okEe diste] HEA 9
il 2~ | 2.5 % PHMB @ 6/1552 | 9& HF3 xlo] diste] 2.5 %
5 E (0.4 %) PHMBo| =&A7ow, d#Hy e n
2 Fdgo] AFHAS
2.5 % PHMB :
. 2 H 2 | 10/1975(0.5 %) -25 % 2 5 %l Zt7F 10 ¥ 2 16
' E 5 % PHMB : ol FgukgS e
16/1975(0.8 %)
5. | 20 T PENB L EAT ) e qast eguse ve

(0.5 %)
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Part 6. Wo|QA/FA SA (Mutagenicity/Genotoxicity)
Zr3E3 : Opinion on the safety of poly (hexamethylene) biguanide hydrochloride

or polyaminopropyl biguanide (PHMB) in cosmetic products

6—1. In vitro F+A1SA

No.| A% ABA ol 43 £
. i=] T O O + 89 . 89
+S9 : 0.063, 0.31,
1.57, 7.84, 39.2,
Salmonella or 98 ug/plate
1. ECD 471 2.4 24
OEC typhimurium | =59 * 0.063, 0.31, © ©
1.57, 7.84, 39.2,
or 98 ug/plate
+S9 : Donor 1 :
4.9, 19.6, and
36.8 ug /ml ;
Human DOnOr 2 49, 98, © 2] o ]
2. | OECD 473 lymphocytes | and 49 pg /ml Rt At
—S9 : Donors 1
and 2 : 0.98, 4.9,
and 9.8 pg /ml
6—2. In vivo A=A
No. AlEH TELT | Fo 8% AZE A7k ZERLS

250 @ 400 | Fo] T 24, | — B AFZA o)A o
28Ae | C57BL Tl ¥ ] rl <

X
1. mg/k 48 2 72 A A o] e kX
OECD 474 po ig = | A ]o ke %]
& 2t n=5 | 7t %

A
e O D R L B R R
2. | o]-¢3 DNA A;";A N * 72 9 12 A = 716149 DNA 24
f m _
synthesis™¥ - grke 7t < HH R A
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Part 7. 2% (Carcinogenicity)
Zt1 5% : Opinion on the safety of poly (hexamethylene) biguanide hydrochloride

or polyaminopropyl biguanide (PHMB) in cosmetic products

“of 3t A A AlFol A= 8 #SF(haemangiosarcoma)©] 2,000 ppm ¥

CSA H2el B AW Aut §% A 9

—uapg-ze  gigk A @A AFAdA = 750 mgkg FoATOlA dHSFE
Ao Z71ste] FHE S

(haemangiosarcoma) 9 A=

>

—wpg-2o] tha A @b AFeAE PHMGZF 3] 5o thah whehs fubelx] o=
Aow  d=HAJAT, 750 mgks FolE gAY oA =

(haemangiosarcoma)®] 2% S77F #2H S
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Part 8. A4 =4 (Reproductive toxicity)
Zr3E3 : Opinion on the safety of poly (hexamethylene) biguanide hydrochloride

or polyaminopropyl biguanide (PHMB) in cosmetic products

8—1. A =4 (Reproductive toxicity)

1= Al & Eo]Q
No. ._'.04 ]1:! }\]‘63%_ "l‘o:lo 7;_%3"]'
B=| W =

wfd 71E EF FO} F1 s8ollA s Fof Al AFaa

AAE B FAY AAEEA o= owd JFE VA A

A
el
=]

o oz

&

6007 2,000 ppmollAl FO =79 Fagte] o] A
(=4 % -8 %)
2007 600 ppmollAl F2 G371 Hi13te]
(=32 %St -40 %)7} HEbston %
A ok

= 2001600 ppmollA F1 #7¢] mge] FUiFTFe] F7h= ¥k
2 Aldl | (ZF 2% [ 600 B = 9 000 ppmoll A o]} S A7lo] wEE A ekgty] )

a4 7

A9 2,000 go) g9 210w ety

=
AESRE S |

=
O
=
of
oft
L
Y
o,
rlr
rJ
e
i

=

n=26) |ppm | 600 ppmolq F2 el AuEge] Azt wEH9
FUEEe] Apolzh Qlar alsEatel 4] %

84 7o) B ekgky] wEol

5}
= Ao wud

PHMB #X+& A3 A7) EF0) oW JFe 4 &
WA FAT 22 A7HA] AEI Y719 A= F1y F2
Aol A Fhas

X F 1 ~ 5 4 Apelell 24 A7 APEARSTE EA8F 5
~ 229 Afolell FA A7)e] AMAFERT ko) oA
T Aol o)gt mA|o] ~E 2o 7|0H AoE Frhy

[\
S
N
d
ay
=
o8}
i
£
aly
N

N

Mo
oft

~
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8—2. &
. Al

= 3 %/\6] (De

velopmental toxi

xicity)
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W Ao oK ol o Gl o] o X E =+
T W 1L0T]o_n LIE.,who 5 X T 5
EZ w g N N X W S
FE 5 o |t i 5 T, %o
= W — o X° _ .. 9 7 =
© = _g.zﬂrﬂam ﬂMwuaThoﬂg WEE%Q T g w5
=y = < _]ﬂH r Q B %o = ° BK
& JMA%% I EN AN - T = W
N EN uumwanﬂ B urﬁ.;h u_xmﬂ@ﬁ T T o
g 4 N E < ~ & | ol . o wk o R 2L o C) )
N EHAP —= ~ oy No ﬂoOX o8 B 5
27D ‘_Iryl‘.FL. ;o‘_ 03 7&4;6_ ,Ul OW ﬂ ﬂy\_ﬁ
o WU < N J.o4mM - k- W
- No 2 Fo ol o oo~ R w W e T W g X X o IT
3 ioiwxl R or o T ,%La%% T m T XY ™
C) @Mﬂﬂ z !k 2R Mw%ﬁ%_@ =W gy R o ol
4 ﬁwlcd To ﬂSﬂMﬁLMﬂﬂr G S MR o B G
s ot B &ﬂ;ﬂ% R 4T ﬂlﬂﬂ]1s N
=N Jo 7% M Edﬂarﬁﬁ TP ﬂxéﬂﬂ%rﬁﬂ ~ i
) _zbfwaﬁmioomm ﬁ&ﬂ% ﬂﬂi@%%&ﬂ% A °
waﬂﬂa %HMﬂ}ﬂﬂpns%%bﬁﬂ ET_ME ﬂﬂ%ﬂﬁglmﬂu_@oo%ﬂ
o oﬂk%our..ﬂ%mo JIE T B%@}ﬂi %V%WJEQ
q‘ﬁog‘l\Olo‘l_l__lL7HUOﬂN|dlﬂ—LH‘l M 1r73.AOﬁL#‘._ﬂEﬂ‘|XrO~UI‘I.A_IDT¢
o g = W #eﬂElﬂrﬂ,ﬁ. K3 H%Aoﬂx»JJl T N N
A ~ N LA N o pﬂﬁ}ﬂavwﬂ S
- ioaomﬂwmd.z?d. . B _ETHMco]%JlﬂwEov
) aa T ﬂﬂﬂ}&to%Vﬂﬁ@
ET 4v X ET o \Nﬂ ‘ﬂu ft 0 oh Lo} n_mo S.L S 5 —
I w ua.%kxhﬂlmﬂJ %o_c7
< ¥R A o
O\Uyy J7|‘A07‘AOLLO OMW
RIS S ZZMo&oﬁohoﬂﬁqm
Z*O ) N ﬂo_HmmLm
ToH - 4
< | ,Mé
w oS 9
< S g
R
Th — -
st wn1\0,
< 5 < mmnz
el %Emﬂ
g ° s
i
U o " A
o X
;_Ao El
o S =
Z
—
-
To
N

- 126 —



Part 9. A ]S A (Ecotoxicity)
Zr3E3 : Opinion on the safety of poly (hexamethylene) biguanide hydrochloride

or polyaminopropyl biguanide (PHMB) in cosmetic products

1 EC50’E‘ 1 mg/L O]E}E 3}_]—%542}\2_11], 7&
o} 25l v @ wud Aoz AR, i PHMBY 45
=

=Y
N
4
2
o
offt
o
NG,
BN
=
=2
=
ro
-
&
N hu|

Z 8. OF A A=l tE S AE 29

== Ald z=HA LCs50/ECs0 (ng/L) NOEC (ug/L)
Al 7}
=517) OHCOI‘fZI.;/_HC/]US 96 A7k 26 9.8
MYKISS flowthrough
g . 48 A1,
sy Daphnia magna AR 90 < 20
- Pseudokirchneriel 72 A7V, A L6
5 la 11. .
subcapitata Al
L riparius 2 =
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2}. CMIT/MIT
Part 1. A7 54 (Oral toxicity)
k1 F3¥ . Opinion on the mixture of 5—chloro—2—methylisothiazolin—3(2H)—one

and 2—methylisothiazolin—3(2H)—one

1-1. 34 2+ 574

® 9 H4 BT 54 8%

No. =3 A3
1 o 7 LDsg > 5,000 mg/kg bw
o ob7 1 LDsy 3,310 me/kg bw
LCso (Bliss' method) : 490 mg/kg bw
2 P LCso (Litchfield & Wilcoxon's method) : 472
mg/kg bw
3 o ‘21\‘7)4\ LD50 1 465 mg/kg bw
o oF7 LDso : 393 mg/kg bw
4 P oF7 LDso : 0.5 and 5.0 g/kg/bw

1-2. W5 BT 54
1. Opinion on the mixture of 5—chloro—2—methylisothiazolin—3(2H)—one and

2—methylisothiazolin—3(2H) —one

7hol =2kl OECD TG 409 (GLP Study +3)
TEF H S A 7 n = 58)

APEH 14 % CMIT/MIT (10.2% CMIT, 3.8% MIT)
Fo 82 0. 101, 363, 555 mg (a.i.)/kg
Ty Diet

A& 7|2t 90

- Ax

O A1gEE @ FEEHA e

@ AW AT A TS A #FE

@ AEAAT  TFE 2 AsETdA T

@ VAN, AL, A7IFARE el /S

— 128 —



=

® 54 Fda 5 2AEHA} L 5ol A fls

® NOAEL : 555 mg (a.i.)/kg

2. Effects of a 28—day oral exposure to a 5—chloro—2—methyl—4—isothiazolin—3—one and
2—methyl—4—isothiazolin—3—one biocide formulation in Sprague—Dawley rats (2014)

28 «

Gavage

0, 0.26, 0,78, 2.33, 7.0 mg/kg

O asrae FRM 94 T4 Al i
@ s Aol gL aae] S #E
@ as=ae] elA =AY Y 4

Part 2. 73 E4(Dermal toxicity)
Z3 3 . Opinion on the mixture of 5—chloro—2—methylisothiazolin—3(2H)—one

and 2—methylisothiazolin—3(2H)—one

2-1. 4 A¥ 54
¥ 10. 34 A9 54 89

1. E”] OU]’%I LDsy : >5000 mg/kg bw

2. = LDso : 1008 mg/kg bw

Sprague—Dawley H=(44 ZF n = 10)

14 % CMIT/MIT (10.2 % CMIT, 3.8 % MIT)

0, 0.75, 3.75, 18.75 mg/kg

ol 73
91 &
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2.36 mg/L
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7}ol =g}l OECD 412 (GLP Study 43)
TET #B =, CRL : CD(SD)BR (¢ Z n = 16)
AEEH 14 % CMIT/MIT (10.2 % CMIT, 3.8 % MIT)
Fo &3 0, 0.34, 1.15, 2.64 mg/m®
== % A @7 6 NZH1 A, 5 4/1 5, 13 F
— Ax}
O AMEEE  AFED =27 A4 A E AEHA G
@ AsHg 2 AARAFAY - 1 7oA AT g B
® T e 5 B
@ dNHAF AFEatol A protein HE A
® A7NFA  aF=T g g B
® AP v F 5 TEAENA WA o
@ NOEL : 0.34 mg/m®

Part 4. 35 =4 2L B A M (Irritation & corrosivity)
Zr1EH . Opinion on the mixture of 5—chloro—2—methylisothiazolin—3(2H)—one

and 2—methylisothiazolin—3(2H)—one

197595 20023 Afolol CMIT/MITel st H-A=4, e A=4 2 557
A=A ek =4 ARE Ay R CMIT/MITE AAZARE A

AFge Qe Ao 2ANUS

o
>
Lo
BN
)
ol
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E 12 AFH/HHH B4 2o

4. 407 ng/L P RDso : 69 ug/L

Part 5. 3% W74 (Skin sensitisation)
Z31%3 : Opinion on the mixture of 5—chloro—2—methylisothiazolin—3(2H)—one

and 2—methylisothiazolin—3(2H)—one

o

o] AlE AFNES AR CMIT/MITE =0 ek oi WAool & Zo= H

o
il
A=

K

2 (%1;;;3%;?5) ZIya 1, A 30 2 50 ppmolA SA
3. 7.5, 4 % 71y 1, oA w74 kA

10, 7.5, 2.5 2 0.025 %A

it
5. (%g}g%ggg_) upg-2 7 EC; : 30 ppm
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Part 6. Wo|QA/FA SA (Mutagenicity/Genotoxicity)
Zr31E3 . Opinion on the mixture of 5—chloro—2—methylisothiazolin—3(2H)—one

and 2—methylisothiazolin—3(2H)—one

2
e
oX

6—1. In vitro

lo,
E
[kl
o
g
kel
2
>
ﬂlm
ro u
=
ofN r
N
N
il
_1 |
ro
_0|L
32
dlo

¥ 14. In vitro ¥4 =4 Q9F

No. Al 23
HA=dWol]
1. | Salmonella typhimurium % TA100 strainol|A %A
Saccharomyces cerevisiae
EAEAH] . )
g | be S9—mix $lo] TA100 strainol A 24
Salmonella typhimurium
B Eomol
g |olEAdel TA100 strainol A %4
Salmonella typhimurium
4 HEAEAH] ¢ TA98, TA100, TA102, TA1535,
" | Salmonella typhimurium TA15379 4 UA
5. | MLA oFAd
6. | MLA kA
7. | UDS assay =4
8. | A A &4

r
3k
)
32
o
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¥ 15. In—vivo A 54 Q9

No. Al ] Z 5

‘ ‘ oa] ol @5 I R (AT
o3 A o|AFA] B (&=
L | AAA o] A A (A=) Ho&% : 28 gm/kg

dlo
oX,

5 = N £ o] ulE (A

) : =
8% © 30 mg/kg
) @3] FoA(FT)
ol Al o] Ak A1 S G-~ il
3 Al ol Al (Phe-22) A& 20 mg/ke o
] ] @3] FoA(ET)
o A _ RS
4. U}T__ = ] = _XL]EH%‘%]: : 50 mg/kg me
] 2 3 WE(AT)
o A 3 A]E . w7
5. | whg-2 ] 4.17 mg/kg
@3] Fof (74
6. | UDS assay Moo ) o

H&% : 500 mg/kg

EEESIEED ox

7. | UDS assay H &% : 60 mg/kg

Part 7. %A (Carcinogenicity)
Z1E3 . Opinion on the mixture of 5—chloro—2—methylisothiazolin—3(2H)—one

and 2—methylisothiazolin—3(2H)—one

7-1. &5 BT

7)ol =g}el OECD 453
TET #=, CRL : CD(SD)BR (5% n = 850, &% n = 450)
AAEH 14.2 % CMIT/MIT
G| 30, 100, 300 ppm (F&EAE)
A& 7)7¢ 2 d
GLP F3te] 43
- A3
DO AHEs A FH
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o] MTD (Maximum tolerated dose)® gt

-

ﬂﬁ

@ g, AL =HA R AT 5 sk

30 ppm

300 PPM, NOEL :

©® NOEAL :

=)
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I .

S il

g4 %o

G+ e

Aw = o

0

=|3| &

7RIS |

AW .o

O+l | m
o7 o "
bl | Mo % |
o | A T | R
~ | o ==

=

o

: Opinion on the mixture of 5—chloro—2—methylisothiazolin—3(2H)—one

Part 8. A EA (Reproductive toxicity)
and 2—methylisothiazolin—3(2H)—one

8—1. AAIh Y& A&

©

[aN]

Il
n N
o i
N 70
= jod
FOJE
= |
il S &)
Il o
SE
A=l
© ® O | o
Tl Aals| =2
© R
Al..|l©lo
2|57
oS = =)
o- "
A

bl | Mo
o | A T
~ | Ho i/

1

=

2
- 135 —

7Fe] a7t PlolAl &

=

o

=

%

FHist

@ A




@ =AW A - P1 2 P19 Yol w2 (100 2 300 ppm)
@ NOAEL : 30 ppm (P1 : 2.8 ~ 4.4 mg/kg, P2 : 4.3 ~ 5.5 mg/kg)
® NOEL : 300 ppm (P1 : 22.7 ~ 28.0 mg/kg, P2 : 35.7 ~ 39.1 mg/kg)

8—2. 714 A4
£ 16. H7AF &%

No. Eoe Fogz 23
1 = AT NOEL : > 15 mg/kg

2A NOAEL @ < 3.95 mg/kg

2 = A
2 AT o d=4 NOAEL : = 19.6 mg/kg
3. E7) AT NOAEL : > 5.49 mg/kg
o .
1 =7 e 2 A NOAEL: 2 mg/kg

NOEL : 8 mg/kg

Part 9. Al £ =4 (Cytotoxicity)

1. Involvement of Oxidative Stress in Apoptosis Induced by a Mixture of
Isothiazolinones in Normal Human Keratinocytes (2003)
1) F2 ¢ AFe9] keratinocytedl A CMI/MI E3=9] Alx2547]H &<

- CMI/MI &3&

@ AEF  AF#H9] keratinocyte
® 54 3 24

— Cytotoxicity & cell viability
— Cellular DNA content

— Phosphatidylserine expression
— Transmembrane potential
—ROS production

— Caspase—3, —8, —9 activity
— Fas expression

3) A}

O CMI/MI E3HE-& A9 keratinocyte®] cell viabilityES F& oJ&%

=] =

riN

)

(o]
fr
o
k>
>,
oy
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Cell Viability
(%6 relative to control)

o2 E2B8B528 3288

CMITMDR.00 1%

CMIUMIDRDL%

MTT

Wihr
Odhr

O3hr
@24 hr

CMIMID.O05%

CMIMID. 1%

23 11. CMIT/MITY 54 AX A&ES =4 A7

®) 3L o X LN — O I S X = 2 ol o
@ CMI/MI =&=2 A-&5L9 X4 apoptosisE =38}, Lo A+ necrosisE Yo
7]
i
oo = o] = o — : ‘e 0] =% [e) 1=13 7
@ CMI/MI &85 93] =% apoptosis®} necrosis® F27] A& ROS A sl
=)
1=
12 hr after treatment 1 hr after treatinent
; .
A AnnxV positivity Rhod123 up take DNA histogram B ROSproduction  Mitochondria hyperpolarization
8 = & & &
CTR o MI=1.34% o =
24 24 24 29 24
Y- wS 84 21 &1
~§‘° H 124% £% gﬁ . 1100 Eﬁ' »
e 3
oF OB sz 889 i 381 ]
A TR i
3 <4 24 8 'y M1 ed LY
Y ¢S
R P
- 3 E AR AN
O Tl e SRS i - TR M 5 I iy ey PR O S 2 a7
FLIH FLIH FL2H H L1H
8 g 8 g 8
CMIMI 0.05% o s M1=9 85% o s
23 2] 23 24 8]
234 69.200% 284 284 284 281
5 s 33.95% H H - 59.33% £ .
3 3 23
8e i B 38 };ﬂ 384 A - 384 ;
E 24 ‘ ej 1 D %4 R
:
o3 o3 o -4 =% - =) :
w00 10! 102 100 10f E1.C TR T S 200 400 600 800 1000 w? e 02 100 10 100 10! 102 10e 10f
FL1H FL1H FL2H FL1H FLIH
CMIMI0.05% & 8 = 8 g
+Z-VAD-FMK ] 8] g =136 81 F
=3 a] s . <]
£° 2.40% £77 2620w 2= p= . 58.08% g= il
32 | 3= . 5. A 5
3¢ i Sef—— EH] LEE N : LEE '
i
& €] ® e o F\" EE k
o 0 1 > 3 A :)-u 0 a 0 A o o q ’ o o T v 4 .
100 100 107 107 10 1% 10! 10 10 0 100 10! 102 10° 10f 0 el 102 108 107
FLIH Ay T 10° 10 10 10 I.‘?-H 10 10’
8 8 2 =
CMIMIOOS% 2 S S & &
+NAC 27 24 g E 2]
»8 28 »8 w81 w8
H § 1 29 5 £ 136% £ |
32 384 o S8 3849 ; 324 .
8 CE ? e M1 o] b
- e
100 10! 102 10 1of 100 10" 102 10 10t 0 200 400 600 800 1000 B a7 B it C S
FLI-H FLI-H FL2H L1H L1H
fluorescence intensity fluorescence intensity

29 12. CMIT/MIT A& &E
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u}, CMIT

Part 1. Al¥54 (Cytotoxicity)
1. Effects of 5—chloro—2—methyl—4—isothiazolin—3—one and other candidate
biodiesel biocides on rat alveolar macrophages and NR8383 cells (2011)

D) %2 0 CMITY o AZelAe S48ts 932 Brsta fAe 2a 3 548

e

£

2) A7

O AEdE4 -

— CMIT

—-1.2 % MIT

— MDC

—DAMD

@ MxEF w2 d g2 Al (Macrophage) 2 NR8383
® 54 3 24

— LDH

— Chemiluminescence
— TNF—a

3) A3t

@D Zymosan—induced Chemiluminescence =%

off
o
>

S =3 A4 ¥ (Phagocyte) AHEHE v
o] dA% F7F % zymosan—induced TNF—a SHS &3 MXE Alo]E7IR] wj&& &

A3

off

120

90 -8~ TNF-c
S 100 80 -0O- Chemiluminescence
= 5 70
o 80 g
o c 60 .
u o] T T
2 60 S 50 0.002 mM )
5 © 40 Jp_\
o 40 o 3
5 o~ 30
o 20 20
Chemiluminescence * 10
0 o ——0
0 0.005 0.01 0.015 0.02 0.025 0.03 Y
0 10 20 30 40 50 60

mM . :
Contact time, min

2% 13. CMITY 5% 2 HE Ad Az B2 AT =4 37t AREsY As

@ w2~ ¥ 2 A E(Macrophage) 2 NR83830A1¢] CMIT Hgeo wWE LCs =
0.002 ~ 0.004 mM WA H7F=E A
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S YJelWon, MDC, MIT, DMAD

i

@ CMITS A% g =4 v

&

CMIT

MIT

mbC

DMAD

(a) 100

% ‘Augein |80

N B
@a‘gg@ il

(]
o

CcmIT

|

Chemiluminescence

MDC MIT

DMAD

Il

(b) 35000

300004

10000
5000

'
g 8

8oUS0saUILN|IWBYD [BJ0 |

25000
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4 2%
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=
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vk, MIT

Part 1. A7 574 (Oral toxicity)

Zt1F3% . Final Report of the Safety Assessment of Methylisothiazolinone
(Christina L. Burnett et al., 2010)

1-1. 34 37 %4
1.

Crl:CD BR #= (36 male, 24 female)

MIT(99.7 %)

=701 75, 150, 180, 225 2 300 mg/ke
obAl 1 75, 150, 180 2 225 mg/kg

Gavage

14 o

= 1 300 mg/kgoll A 6 k], 225 mg/kgol A 12 wie] F 4 whE
-7 0 180 mg/kgol A 6 vhE]l 4 whE], 225 mg/kgollAl 6 vig] T 5 wigl
@ dutsd - AR Foat BF9F 150 mg/kg ol R FodoA Fo 1 A

B
@ F2 A 24 9], AFeA Stad wE
@

LDso © 5% 235 mg/kg, & 183 mg/kg

\\]

Crl:CD BR #= (24 male, 18 female)
Neolone(MIT 9.69 %)

71 12,000, 2,500, 3,000, 2 5,000 mg/kg
o7 1 1,000, 1,500 2 2,000 mg/kg
Gavage

14 ¢
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- A3

D AurZAF @ RE Eo oA Eo] 1 A|7F o]ERE] 4 A 7}A] e

@ A

7 2,000 ma/keoll Al 1 vhal, 2,500 mg/kgol Al 3 whEl, 3,000 mg/kgol A 2 v
5,000 mg/kgoll A 6 wig]

301,000 mg/kgoll Al 1 wk2], 1500 mg/kgol A 6 w2, 2,000 mg/kgoll A 5 vl

Al &2 9], A A Sk wE

LDso © 2,834 mg/kg

71 LDso ¢ 1,091 mg/kg

=
- T
2]
—_ o}
=

5

oY

© e
L
o

Crj:CD(SD)IGS #=

Anionic body lotion containing 100ppm MIT

7 1 92 3]43te] 20 ml/kg

Gavage

14 o

@
@ LDso: >2000mg/kg

e

Crj:CD(SD)IGS #=

Generic shampoo containing 100ppm MIT

23 1 : 92 34389 20 mL/kg

Gavage

14 o

ARk - AN FEol A Fof 2417 Sl yERE

@
@ LDsp : > 2000 mg/kg
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Crj:CD(SD)IGS #=

High—SPF sunscreen containing 100ppm MIT

23 1 : 92 34389 20 mL/kg

Gavage

14 o

Crl:CD BR #H= (% n=6)

MIT (51.4 %)

150, 180, 225 % 300 mg/kg

Gavage

14 o

-7 1 180 mg/kgell A 4 =k, 225 mg/kgell A 1 wh2], 300 mg/kgolA 6 =i
-7 1 150 mg/kgoll Al 4 whg], 180 mg/kgollA 5 =Fa], 225 mg/kgol A 5 vl
@ AR L Fol & 7 dA7bA] ARkl A

@ 3 Al &4 fol A Sekad #E

@ 7 LDsy : 232 ~ 249 mg/kg

® LDso : 120 mg/kg
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Crl:CD—1(ICR)BR "}%-2 (#+% n = 6)

MIT (97.5 %)

150, 200 % 250 mg/kg

Gavage

14 o

=7 150 mg/kgellA 2 mt2], 200 mg/kgol A 4 =k, 250 mg/kgoll A 6 mte
—9F7 150 mg/kgell A 2 wh2], 200 mg/kgel Al 5 mke], 250 mg/kgoll Al 6 vl

@ itz - BE oA Fo 1 AIZE SHH dukside] B
@ F7 Al &4 0 felA St w3

@ LDso : 167 mg/kg

8.

AE (% n = 6)

MIT metabolite NMMA (100 %)

1000, 2,500 % 5,000 mg/kg

Gavage

14 o

- A
@O A -
-7 © 2,500 mg/kgoll A 1 =8|, 5,000 mg/kgol A 5 =}

—4A 1 2,500 mg/kgell A 1 vlE], 5,000 mg/kgol Al 4 wle]
A 9k2Ak 1 5,000 mg/kg Foldtol A dwnkEAto]

41 A & APEE =] el S B

T Dso : 3,550 mg/kg

Dso : 4,100 mg/kg

O

>}L

0O ® ® e

L
L

o

F

=

_L4
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1-2. 9bE AF S (ol5A4)
1

Crl:CD BR ==

MIT (97.5 %)

0, 75, 250 2 1,000 ppm

2 EY 45 210 v

90 o

Drinking water

~- A

O AHE A E S

@ WFF 1 1,000ppm FoIwe A AFF7HE] FHA7F #EE A, 1,000ppm 7o
T FRAA AEAHT FA7E #EEN S 250, 1,000ppm FAT AHH £ A
Fololl A S A B3

Q@ A AL - W flS

@ Z71FA - W3k

® NOAEL : 1,000ppm

\\]

Beagle =1

MIT (51.4 %)

0, 100/130, 400 % 1,500ppm

7 79 g% 7 4 v

90 o

Fed diet

doy 3 FA(FH), 4 FA HE2TS
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@ AL - WSt gl
@ F71FA: ¥t gl
® NOEL : 400ppm

® NOAEL : 1,500ppm

Part 2. A3 54 (Dermal toxicity)
Z3E3 : Final Report of the Safety Assessment of Methylisothiazolinone
(Christina L. Burnett et al., 2010)

2—-1. 34 733 54
1
7hol =gt -
TS Crl:CD BR #=
FoA=d (%) MIT (97.5 %)
Fo &% 100, 200, 300(%1) 3 400 mg/kg
T T4 7 g b ZF 6wk
Fo] 9y Occlusive, 35 24 A|z¢
#2713k 14 o
- A7
D AHE
=71+ 300 mg/kgel A 5 mhe], 400 mg/kgell Al 5w

-7 200 mg/kgoll A 3 wlE], 400 mg/kgol A 6 =g
@ S EE FoATddA Fol 1 dANTH #HFHAL, 200 mg/kg o] F
TN AFs7HE AT #EEH oW, BE Fojite] g RoA B Tty '
T 5ol ¥
@ 34 A &4 HelA Hekad B
@ LDsy : 242 mg/kg
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\\V]

Crl:CD BR #=
Neolone (MIT 9.69 %)

193.8, 339.2, 484.5 mg/kg
7 9 44 7t 6 vl

Occlusive, 3F5 24 A%+

14 o

- A%
O 9454 ¢ 92 339.2 mg/kgd 484.5 mgkg FolTt 2 U3 3 doll, FH 484.5
mg/kgFolT 1 whElol A wider TFavh AFE QA B oA ) BF 7], g

Sol #2

ottt

@ LDsp : 484.5 mg/kg

Part 3. ¢ =4 (Inhalation toxicity)
Zr7EH : Final Report of the Safety Assessment of Methylisothiazolinone
(Christina L. Burnett et al., 2010)

w

-1. ¥4

9 54

(oW

]

—

Crl:CD BR = (9 n=6)

MIT (97.8 %)

0.046, 0.012, 0.15, 1.07 % 2.09 mg/L

4 AZE

Nose—only

-7 1 1.07 ¥ 2.09 mg/LolA 6 wtg], 0.15 mg/LolA 3 =}
oF7 1 1.07 Z 2.09 mg/Loﬂ/ﬂ 3 wkg], 0.15 mg/LA 5 vy
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@ 3 A & A BEE gelld ofzhe] o] dE AL, AhEHQl pinpoint
L=
R

focish 7Fa= sP3 = o3k

@ LCs : 0.11 mg/L

Crl:CD BR #= (9 n = 5)
MIT (53.52 %)
0.15, 0.25, 0.47 % 0.68 mg/L

4 A7

Nose—only

-7 1 0.25 mg/LolA 2 vt 0.47 mg/LolA 1712], 0.68 mg/LolAl 5ufg]
=27 1 0.25 mg/LolA 3 "= 0.47 mg/Lol Al 3vt2], 0.68 mg/LolA] 47}
A5 0.25 mg/L 4 wEdo A AsSUHE AV B3

@ 9
® W A a7 AERelA Wl B, wH u Ao o] $a
@

LCs0 : 0.35 mg/L
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Part 4. 35 =4 2L B A M (Irritation & corrosivity)
Zr1E3¥ . Final Report of the Safety Assessment of Methylisothiazolinone
(Christina L. Burnett et al., 2010)

4-1. JF AFA

¥ 18, 9B AFY AF 9o
}\] ‘4%21 =] :
No. == e SR A3}

off
ki

1, 3 A =X
New Zealand

. ) (semi—occluded) | —1 AJZF o)A E¥ofA]
1. White rabbit MIT(97.8 %) _ )
3 & EX AR A
(12 male)
(uncuffed)

New Zealand Neolone950 _
4 ANZF =3

-

2. White rabbit | (MIT 9.69 %) _ — 95254 s
(semi—occluded)
(6 male) 100 ppm
N Zealand Neolone950
ew Zealan
3 Whit bbit (MIT 10 %) 14 & wHsE T ITIEPtps
) ite rabbi —3 <
100, 300, (nonoccluded) e W
(6 male)
1,000 ppm
R T
4 Eiderm MIT O g R S S E
4 ) MTT assay = ) ]
skin construct | (1.7, 51.5 %) = Epiderm skin®l| A
=70

R g
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4—2. EA}=A (Ocular irritation)
1.

New Zealand White rabbit % 6 w}g]

Neolone 950 (MIT 9.69 %)

100 ppmoi 3 A5t 24 A7 B

Fo] 3 1, 24, 48, 72 A7t #=

i

R

&

Kbl:JW rabbit 7 6 v}

Neolone 950 in shampoo 100 ppm (MIT 0.01 %)

X-]X—]Eo:]

0.1 mL

o] &1, 24, 48, 72 ANZF #F o]F 21 A7+ 1 3)/d

o

Kbl:JW rabbit 7 6 v}2

Neolone 950 in Body lotion 100 ppm (MIT 0.01 %)

2 A = o]

0.1 mL

Fol ¥ 1, 24, 48, 72 A3 A o] % 21 A3k 1 3)/d B

— A3 Aol R e
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7hol = 2iel -

TEZT Kbl:JW rabbit 7 61}

FAEA(£R) Neolone 950 in high—SPF sunscreen 100ppm (MIT 0.01%)
Fo Wy CRSR

o &% 0.1mL

#2713k Fol 31, 24, 48, 72 AR #F o] % 2143 13)/d
— AR AT HEAHA e

Part 5. ¥ & ®¥17+4 (Dermal sensitization)

FnEd

Final

(Christina L. Burnett et al., 2010)

Report of the Safety Assessment of Methylisothiazolinone

¥ 19. ¥ A4 FEAE 29
No. e AEELD 2 55 Al HH 43
Dunkin—Hartley .. .
. ) Maximization o
1. guinea pig MIT(0.015 %) - gl
test
(24 female)
. MIT(99.8 %)
Hartley guinea
) 1,000 ~ 3,0000 ppm
pig . . — 1,000 ppm o]/l
2. (induction phase) Buehler method
(25 male A Jzk
1,000 ~ 15,000 ppm
25 female)
(challenge phase)
MIT(99.7 %)
Hartley guinea 550 ppm
y. £ ) . bp Maximization | — 800 ppm 74| Tl
3. pig (induction phase) ) o
test SHA] e
(60 female) 800, 1,000 ppm
(challenge phase)
Hsd Poc:
_ MIT(19.7 %) .
DH[SPF] guinea ] Open epicutaneous | — 1.5 % oAl A
4. . dose concentration =
pig test eikdy
0.15 % ~ 18 %
(64 female)
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Part 6. Local lymph node assay

ZOEE Final

(Christina L. Burnett et al., 2010)

Report of the Safety Assessment of Methylisothiazolinone

¥ 20. Local lymph node assay 2.9F

No. e AFEZ ¥ 55 A 2 7}
MIT(99.8 %)
CBA/J mise X ~ 10,000 ppm ©]Fel A =7
1. dose concentration = LLNA
(n = 24) —ECs; = 150 ppm
1,000 ~ 30,000 ppm
Neolone950
) CBA/J mise (MIT 10.37 %) LLNA —0.76 % o]’dollA W3k
' (40 Female) | dose concentration = 0.15 —EC; = 0.86 %
~ 1.80 %
MIT(19.7%) — skin allergen with
dose concentration = moderate strength
CBA/J mise 0.049 ~ 0.0985 % in —EC; = 04 %
3. ) ) LLNA ) )
(44 Female) acetone/olive oil, (acetone, olive oil)
0.99 ~ 9.85 % in —EC3 =22 %

propylene glycol

(propylene glycol)

Part 7. Ho|Q9A/+A 5S4 (Mutagenicity/Genotoxicity)

AEH

Final

Report of the

(Christina L. Burnett et al., 2010)

7—1. Bacterial Assays

Safety Assessment of Methylisothiazolinone

_ Al e _
No. Az | U2 1 xaa Folg 23}
==
Salmonella
typhimurium | —0.0001 ~ 0.25 pg/plate
. Ames MIT TA1535, TA1535, TA1537 =AWl &
| assay | (999 %) TA1537, ~0.0001 ~ 1 pg/plate TA98 Sulalx] ore
TA9S, —0.0001 ~ 100 pg/plate TA98
TA100
Salmonella
typhimurium
g, | Ames | MIT ?ﬁ?i? 5 ~ 1000 pg/plat SddelE
} , -5 ~ ate _
assay | (97.5 %) TA9S Hap FshR] gk e
TA100,
TA102
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7—2. Mammalian Cell Assays

) —first definitive phase :
Chinese 0.5, 1.0, 5.0, 15.0 2 25.0
MIT hamster ug/mL =AWl &
L (97.5 %) | ovary (CHO) | —second confirmatory phase : Sukslz] ok
5.0, 10.0, 15.0, 25.0 % 40.0
cell
ug/mL
Chinese —initial phase :
) MIT hamster 33.9 ~ 5000 pg/mL
"1 (975 %) | ovary (CHO) | —definitive phase : 0.0785 ~
cell 40.0 pg/mL

7—3. Animal Assay

MIT(51.1 %)
Crl:CD(SD) ’ unscheduled DNA EAWo|E
1. 0, 100, 200 2 . o s o
IGS 9= synthesis el A] e
300 ppm
, Dol m MIT(97.5 %) . lous test =AWl E
) —1 mice micronucleus tes
10, 50, 100 mg/kg FrbehA]
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WA =4 (Reproductive and Developmental toxicity)
Final

(Christina L. Burnett et al., 2010)

Part 8. A2

ZAaEE Report of the Safety Assessment of Methylisothiazolinone

No. | FZ=Z | A1gH Al Fol gk A3}
— NOAEL(maternal toxicity)
274 Crl:CD(SD)I | 0, 5, 20, 20 Jea/d
pr4 = m
L AT ° | GSBRZ= | 60 Be N
A E — NOAEL (developmental toxicity)
(n=100) mg/kg
= 40 mg/kg/d
New 0.3 10 — NOAEL (maternal toxicity)
) A 719 Zealand ’ 3’0 ’ = 10 mg/kg/d
' ° A& | White rabbit " — NOAEL (developmental toxicity)
m
(n=100) FE8 = 30 mg/kg/d
5 Al Crl:CD(SD)I 0, 50,
5 AT PR GS BR¥= 200, —H Ao FLoAE A=
(e Ul (30 male, | 1,000 Jo] A oo
AAE
30 female ) ppm
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