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0.15 g/g creatinine Medium: urine Time: end of shift Parameter: Sum of mandelic acid
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LD50 > 5,000 mg/kg Rat

LD50 > 8000 mg/kg Rat (A2 S, OECD Guideline 401)
LD50 > 2000 mg/kg Mouse (OECD TG 420)

LD50 3523 mg/kg Rat (EU Method B1)

LD50 3500 mg/kg Rat
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LD50 > 2,000 mg/kg Rabbit
LD50 > 8000 mg/kg Rabbit
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&l LC50> 4.6 mg/m" 4 hr Rat (R A=K ALLS2US)
&l LC50> 6.82 mg/4 Rat ( (OECD TG 403, AtZels))
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AL

Z=J| LC50 5922 ppm 4 hr Rat (25.713 mg/LEPA OPP 81-3, GLP ;1330-20-7; EU CLPX
2R PE24)

ZJ| LC50 4000 ppm 4 hr Rat (3= LC50=4000 ppm 4 hr BHAEX| 1 17.8 mg/L(ECHA,
HSDB), RD50=1432 ppm 6.2 mg/L; EU CLPZ3&I= 24)
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EJI2 0|23 N2LAN/X2M ASEZD H2H0| LMK LS (OECD Guideline 404)
EYE 0128 N2LAL/N2HAEZD, H2HS UEHHK 2S, 29X 4=0, OECD TG
404

EJI2 0/25 I2X24 AIZEU Method B.4 2 1% T2 X43202 =2 124
EYZ /23 0|2 U234 A 2 SS9 U124

relative Z& MZEE (%): 112.9, =34

IR0 A= 229X $3

, EU Method B.46
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OECD TG 405, GL

S = EI|ZSTEL 100ppm2l mixed xylenelll ==& MM = L &t
EDNNA o- X el = Al 29 L (E20] HA O|AMA O SAtE 0 EM Y &2
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Ol & AEEX AS)RTEACD, . HOH 2 1 AIZ0 5 0r219 EN0IN 29 58 5 (B
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AT s8N0 22 Y HAl SO 28 7F : 722

=283
WH2S S E, Rat, in vivo, ==
=24 glS, Rabbit, 2L EEH0), EXH(0), ZLUSE(1.2), ZYU2E(0.7), OECD TG 405
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ANEZ L ERFE 0|28 X0 SMHEM & 248 MEZN HAIZEH S22 A2810|
24 (OECD Guideline 479)

ANEZ L ERIE 0|28 SEXN SHHO| AIEZ20 HAIEEH 22 A2ei0l 84
(OECD Guideline 476)

AMEZ L OIMZ2E2 0188 SASHB0| AIEZ 0 CHAFZ A AHIDL
(OECD Guideline 471, GLP)

MY W =Ml olgst MAd 4 XIAAEZ D SH(OECD Guideline 477)
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Ml

ANg2t L D82S 0188 SASHBOIANSOECD TG 471, ERFHME SANSHHOIAIS
OECD TG 476, SMHMOI&AIZOECD TG 473Z 1 HAIEH K22 2H8101 S4, 4Hl W

SAMTOIMAIE, AMAIEZ Y SH

AE 2L &
NZE 0|38t

Ot A lymphoma L5178Y cell2 01 &8 RESHAIE 2 &4, Chinese hamster
Ovary;CHOMIEZE 0| &8t ZMl Ol&4AIE 21 S84, OECD TG476, GLP, OECD TG 473
OIRA SHNEZE 0|26 AMAIE 20 84, L2 3 2tMEE 0/&8 Unscheduled DNA
synthesis;UDSAIE Z3t 24, OECD TG474, OECD TG486, GLP

B0

>

=88

invivo - 298
invitro - TR 2R NIEZE 0/S8 SMH 0l& AIE: S4(rat pleural mesothelial cells

(RPMC), LAt A Al &18), OECD TG 473, EU Method B.10
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OrRAQ J12 €4D(01 300~3000ppme £ &5 &M SHAIEZW, DES2
3000ppmOlAl 2SS0 ME SOF M, AA2EF2O 24 L E4 8 SOt Qs &4 =
B &4 BIg2 SOt M L I, A0S, ChEH SIS D18 S EHOL D182 & U 8l
SO ROotH Bt = 2 S22 WS SIH9H S LE SH0| Lot Uese S A
AL MTIS LA OIXl= &, S6l SUHet ECZ N EHOF J|EH UM BICIH SItE 2
2 PR2Z ER
HEE 0|86 ZDIEH/2HSH/LLESH AIE2 0 MASH0| LMotX LS(OECD
Guideline 414)
HCEE 0SS MAULSHAISEZ Y, YASA, SRAHHS S F80| ALK ES
NOAEL= 1000 mg/kg bw/day(OECD TG 210)
=SSP EEbS DN ES =]
HEE 0|26 2MIU ELMASHAIE(OECD TG416, GLP) Z 12 500ppmIbA|l MA] L= g
2o HHE RNYE2 2K AS. PL2EMSH0 IS NOELS MBS A, 2t2H St
S22 215t0d NOEL=100 ppm.
HEE 0|2e EULLSHAIE(EOCD TG414, GLP) 2 1 200 OppmJ)U(I JlEgse 2y
X &2S. 1000 £= 2000 ppmUHI A2l AMI}F HS2HAD } QGHA LIEHE. 2MS42 1000 &
2000ppmOIACl HS L Al2 A28 24 NOAEL(ZI D1 &€ 4)=2000ppm, NOAEL(Z2 X/
S4)=500ppm2E LIEIL.
=S
UM 6~18 Lol LAISH EDI0IAH IHLY 900 mgll &4Al/kg MIES S0{8t 21 EHOHO OFR2l
HE0| AS. MA JIsHA %a* 23 e LIEHLIR 2 US. NOAELS MA =4 o2
Ol A 900 mg/kg bw/day@ 2t3=&. JI0IE 2t2l : OECD TG 416, GLP2I SS L= SAt
NOAEL(ZE=4) = 1600 mg/kg bw/day, S=#== IS0 1600 mg/kg bw talcE 0 = A A!
2o X200 IS 0IXX LA2H, DM, EHOF M=0 H&S 0IXX £E, rat, GLP
=S
=8
=S
=S
=S
HEE 0|26t SHEATRSHAEZ D, MU D S22 Hele SHAl SO Helo| 2Eg
Xl 2 SOECD TG 425

MNEUNA SIS0l BENE, AESS0HM X6t 24, A, 05 &0l E0E . AFZUHH
100ppm442 mg/m ol == Al & L ADJ| SO0l 2UEH A= Y A2 SFAANH A&t
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AL AIE S22 32 2420 8 01219 24 (n° 14)0 S S N8 5 o42to| I|2
X2 (oFet ADeHRI) IS S LIEIKCH 2RE AN IS= HE QA0S LIE SO0, 0l
SEXO2 018 Y & AUCH AF B0 O SLE ASHA 0248 FSE GSD 2
SLICH 2, 32 4 A0 8 23 (n°15) 2 1,2, 32 4 A0 3 Z2| 231 (n° 21, 23, 24)
Of CHS Z4% 3 BHZ. 30 2 L 1 AI2F 01 A 8 0| 221 (n° 21)01 A SADE LIEHE, 2
AN 018 S 142 AUHE HWAZ UM EXO| BSHE 20 FUACH 0] LAL Bt
SSUAS BHOM ST Y& Ao A0l §AI| HR0, A S2D 2210] 9IS A2
2 2(YE / +21/2H / OECD TG 402 / GLP)

B LE SO YN IS PEEK UUCH LE S, 1 TOIO 2 HO| 34 2 1 Ho|
AZOIA HAGHES L HHS 2HO| BEEYUCH(HE / £2/243 / OECD TG 403 / GLP)
xzels

neels

xzels

-F344 HCEE 018 28U (0I24) BESASHAIEZ I : HOH U B MBIEE 2 A 2}
Ol Al AST, ALP, APTT, PT 2X12 S0t 2&, EXFI| : 24, NOEL >600 ppm

-F344 HES 0|28 90 (010H) BISEASHAIE : 137 842 HASY=BA|
4000ppm =ESEIHK SHBXOl Y30l HHEX 20 PS4 S0 NOAEL 2
4000ppmOl &2 2 BHEHE,

-olael 28 BEE 20 2REK U3

Il BHEROR 10014 & HUS T IIE HE L )] 559 24, II&, Jtaf, 2y
JIZXE, H OIS MO, AHS, HOIS, H 250 S0, SEO| HAHS M0 S0 2, o
U AHOE 2 SN 22N HBOK %S

stst2m &
HES 0|85 13F SR PSHAIHLI o8 MBS LIEH|E BUSIE Big), 242
It U ZAAY NE UG BEE JIE2 NOAEL=75 mg/kg bw/dayOECD TG408, GLP,

OIRAE 0IEst 13F EUU=ESHAIEZ 0 750ppm3.55 mg/LOIAMIA 2+ L AMEIH S
JJF LIEMSt S L O @ RAYe|AA =
NOAEC=1000ppm4.74mg/LOECD TG413, ECHA

HEE 0|Set 22 ABSHOECD TG4242 &015H)| ot 43F=-133, 200-800ppm =
T2 SIS AI2 20 4000pmsE0lM0HA =5 SX=F 8FHE HSEAXDL 3=
X %£E. 835712t 200-800ppm2 OHCEAR2 22 4%, 100% = S5 SIHE.
LOAEL=200ppm

ro
u
N

n=els

BR(EHE): HE(Y/2)E Sl 1012 S TalcS AE2 AIB6IH B3 =58 21
NOAELZ 100 mg/kg/dayRS. BtEel =4 SH0l= RFAE0| AU, 2422 XHelE
S= o 0icle 9 BEESES BEXS. DL 84 Melot 20| 8le S50 F 2
O U= 0llA 2AE. HE0H 27 SO 23S oty Helstd gt 8l S, Rat, OECD
TG 452

EQ(LY): HES Sofl L 6, 1292 S S8 JtsE 28 10.8 mg tale/m S&2 otF 7.5
Al2h, 3= 59 2t =6 20 6OHE D 129HE 2 Mel JI4S Il & O82 =2 AL ES
LIEIE. S22 50%IJt & 18 2F XMcl S0l AHSIALH, AIE2E &2 FHe 8Ret
£ ZUE. =& 24012l S2 S 10t2l0ilA H 8501 Z=&, Rat, OECD TG 452

o122 0k NOAEL(12-week rat) = approx. 12,500-25,000 mg/kg—bw/day
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Fatty acids, vegetable—oil, polymers with glycerol,
carbomonocyclic carboxylic anhydride, furandione and

ethenylcarbomonocycle

1 0.86 mm2/s @ 20degC (expolated calculation)

HHE &1 20 2ch stetd HES 222 = UAS. SFEE 0.64 mi/s
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LC50 > 1000 mg/¢ 96 hr JIEF (Tribolodon hakonensis)

LC50 > 100 mg/¢ 96 hr Carassius auratus (OECD Guideline 203)
LC50 2.6 mg/£ 96 hr (OECD Guideline 203)

LC50 5.1 mg/g 96 hr

LC50 554000 mg/4 96 hr

LC50 89581.016 mg/4 96 hr Fishes species

(QSAR, Xl==4!)

n=es

LC50 0.000000137 mg/¢ 96 hr (=&oH =t

22 SZ 2 QSARMNI=g 2

PNI=REA

nzels

EC50 > 5600 mg/£ 24 hr Daphnia magna (OECD Guideline 202, GLP)
LC50 > 500 mg/¢ 48 hr Daphnia magna

LC50 3.6 mg/¢ 24 hr (OECD TG202)

LC50 1.8 mg/¢ 48 hr Daphnia magna (Ceriodaphnia dubia NOEC 1.0 mg/L (0.96mg/L)
7days)

LC50 446000 mg/4 48 hr
LC50 36812.359 mg/4 48 hr Daphnid species
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Fatty acids, vegetable—oil, polymers with glycerol, N8
carbomonocyclic carboxylic anhydride, furandione and
ethenylcarbomonocycle

e
CIOINE JIEL2UI0IE nzels
2= ErC50 > 10000 mg/¢ 72 hr JIEF (Desmodesmus subspicatus, OECD Guideline 201, GLP)
Ol &HStEIEts EC50 > 50 mg/4 72 hr Selenastrum capricornutum
Jald EC50 1.3 mg/¢ 48 hr (OECD TG201, GLP)
(UE=Rapul EC50 2.6 mg/4 96 hr J|EF (marine invertebrate)
CALCITE EC50 220000 mg/4 96 hr
L EC50 7202.7 mg/4 96 hr Green algae
=2 (QSAR model, QSAR model, &)

47 25 SHEE, A (a4 =X 22) OH0l U2AUS
0 ]

(QUATERNARY AMMONIUM...
NN'=1,6-8AHCI L HI A [12-CLOI S S AISEFHI2E EC50 0.0000000352 mg/£ 96 hr (&0 It X2 S& 2 QSARNIS2 HEE =+ AU3)

Fatty acids, vegetable—oil, polymers with glycerol, Azelg
carbomonocyclic carboxylic anhydride, furandione and
ethenylcarbomonocycle

A
CIHOIE 2122 UHI0IE log Kow 0.354 (207C)
t=s NERsS
Ol &HSHEIEtE NEARsS
34 log Kow 3.15
Ol € B dl log Kow 3.15
CALCITE log Kow -2.12
e 01 -9.4 log Kow
= (log Pow, 25C)

47 225 SHEE, A (=20 =X 22) O] K= elS
0

[E2t9] H(QUATERNARY AMMONIUM...

NN'=1,6-8IAHCI L HI A [12-0LOI ES AIZEHHIZE log Kow 2.23
OLOIOIE]

Fatty acids, vegetable—oil, polymers with glycerol, Aseis
carbomonocyclic carboxylic anhydride, furandione and
ethenylcarbomonocycle
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Fatty acids, vegetable—oil, polymers with glycerol,
carbomonocyclic carboxylic anhydride, furandione and
ethenylcarbomonocycle
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90 % 28 day (OI=3dH&, OECD TG301F, GLP)

70 ~ 80 % 28 day (ISO 14593 CO2 headspaceAl&, GLP)
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S :Desmodesmus subspicatus: NOEC, 72h, > 10000 mg/L, OECD Guideline 201, GLP
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Jad 2 tE =4 AIE NOEC56d>1.3mg/L
SHE HE =4 AEUS EPA 600/4-91-003 Z 2t NOEC=1.17 mg/L
(E=Rulbsl] X2 Selenastrum capricornutum, NOEC96h=3.4 mg/L Xl=4! EPA 1985, GLP
CALCITE N8
=N N8
47 22 E SIES, HIA (=AM =X 22) Ool XI28S
HE, HELIOIE2S H(QUATERNARY AMMONIUM...
N,N'-1,6-S AICI 2 HIA[12-5t0I ESAISEHIZY U2 S
Ot0t0IE]
Fatty acids, vegetable—oil, polymers with glycerol, IR =
carbomonocyclic carboxylic anhydride, furandione and
ethenylcarbomonocycle
13. HIJIAl =& Atet
b HoIgY
CIOIBIE 2t22UI0IE HolS2elgo SAE 3 30 Ot WE2 & 2I1E HIISHAIL.
2= NI =)
Ol AHSHEIES NI =)
Jald CE = otLte S$H2Z XelGtAIR
1. 220HAI2.
2. 84 - =s=LHOZ Melgt F O FMES LA2AUGHAIRL.
3. el - B -FE -0 YEHOZ HHME = 1 MHE2 ALGHAIL.
4. 3 - 4t - SR - SE - SR BHESE 01800 XM2IGHAI2.
5, &S AA0HHLE S& - & - 0t - £ HHOZ LAl M2l = 2 &M
23HAI L.
Ol & Bl G2 = otLe Yo Z HelstAlL
1. 33 - &g - 22 BIE 2 012510 Melgt &= S8 - &8 - 6t - E22 gy o
StAI2.
2. 8L - =59 HY 2 HelstAle
3. 22l - BEFR-FE -0 HHoZ M HMelotAl.
CALCITE 1) 2X0ILF BAHI| L= HO19| £0IA 2 Fe &0l 2ot BAMHXE A2 122
StoLE D& S XM 2lstAl 2
2) DES TN EEY 224Dt e A2 ZC/UER O 0l 014 SAFSH A9 |
ot XIZHIISHEAIEH HESHAIL
A Ho|S2el80 A 32 A& tet HE2 L 2I1E HIISHA 2.
47 225 SIEE, HIA (=AM =X 22) CIol HOIS22I8o ZAIE 2 A30 Ot HE2 & EJIE HIISAIL.
Hg, HELIOIE2rS P (QUATERNARY AMMONIUM. ..
N,N'=1,6-SACI 2 HIA[12-0l0I E2AISEIHIZE HOIS22/8H0 A 32 A0 G2t HES £ 212 HIIGHAI2.
Ot0t0I1E]
Fatty acids, vegetable-oil, polymers with glycerol, HIOIS2eld0 A d=2 &80 et HE2 £ 2I1E HIIStAL.
carbomonocyclic carboxylic anhydride, furandione and
ethenylcarbomonocycle
Lt HIOIAI =2 ALEE
CIOIIE Jt=22UI0lE (2 70 HAIE WE el eSS €J12 HIIGHAIL.
=2 (2 70 HAIE WE Teh) eSS €J12 HIIGHAIL.
Ol &AHSLEIEHE HYIS 28 8230l Tt WHs2/EJ18 HIDIotAIL
Jad (2 70 HAIE WE el eSS €J12 HIIGHAIL.
Ol el (2 70 HAIE WE e eSS 8J12 HIIGHA2.
CALCITE HYOIS2clHol A B3 &80 BAIE FOAIES DHGHAIZ.
=g HYOIS2elHol A B3 &80 BAIE FOAIES DHGHAI2.
47 225 SIS S, HIA (=AM =X 2) CHol HOIS22I80 HAISE 32 780 HAIE FAAIES N2otAI2.

g, WELIOIE2S & (QUATERNARY AMMONIUM...

NN'=1,6-BACIZHIA[12-GIOISESAISECIZE HOIS22IE0 SAIE 2 A0 SAIE =YAES DAGHAIRL.
0001 E]

Fatty acids, vegetable—oil, polymers with glycerol, HolS2elgo ZAE 22 AZ0 BAIE FAAE S DHTHAIR.
carbomonocyclic carboxylic anhydride, furandione and
ethenylcarbomonocycle
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