o 7 E 2 ¥ 5 NIER-GP2022-178
= — o = —
11-1480523-004924-01

- +Pride
Q SRyt

National Institute of Environmental Research



=

- 2H 0f -

HH

44
Fo
ol

1.0 MY et 2022.12




- UBET| -

iol ol  OHU =y
M Ko 20 5 & g
o ™ o = it
1 5 @ oo .
oM o ooy 3
iy dg B
DT [ ol = ,
RO @ ol Ko g R
ok 2 o |_._..m 1 N
o< @K o
B X i £
o 5 B = -
xr Mok W 1= o
KT g o KM ulo
ol o o %o Ik
mow e R % 5
= 5 o o 0 <0 &
=B o 2
25 It} E ok 5
ol = M & z I y
I il - 2 o
i © io g _M_ B )
= = m ok = w .
- 7 R = & 3
Wy PR OE8H 0
DEgn LHaw I
S 00 .M ke MM Rr S
a7 2 = K < & 2
il < 1F ny =y xJ ._ﬂ_ln_
m TR 0 o OF o
ey Tmoaw X
20 jof oy 1o = M“__m Kl £
T M oF ki _;x_n =
COR0 K o T W ook =
B R ﬁ < o
4._A| o o & ng =
X pp il <d < =) S
=9 o e X
ol 2 = = wo o =
= 1 <o 51 g3 5
o F K 4 >
=)




- 80| 2 of0] 2| -

=~

s 1, MMEX| 2| FH(Biocidal products regulation, BPR) : AMEXM SRE NS
S H25HH EU M- RSEE AdEHC 7is 2t oIzt I 8t HSE =X0

WOl Stz L5 YA SHES 018510 IEXeiRES 3710 w2t 22[ck= YWY
w3, HA|(monomen): & 0142 T2 EXI9t Zgol0] TEXISBIES S4dt= siElEX
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=] = =
X 7 SefH30| Fefote URAteletEel RE0| He HEE

i 4, DE2H(Funtional Group Equivalent Weight, FGEW): TEXI5I20| HI2A =2

7I(RFG) 11EY =X

s b, REMASE BE22H(No observed adverse effect level, NOAEL) : BINEN £
%F

o
-HSAIRAN ESYED HES X2 E 2 A4F fIkL H2H-E0[ S

=3 d
HOB i MESIHOR QO[3 X0I7} ol LEY E: LEST

AXtZ(Material safety data sheet, MSDS) : SISIS 20| CH5I0] QML

X128, FlEdl S 167tX| =0 ol JAMoHH dgciFs A=

s 7. 012 SZESH(US Environmental protection agency, US EPA) : S22 @

YXIE fI2t 0 7HK| CHMSS S¥otdl, HEYMS FLok= = EEH dF7/1H

27|(Reactive functional group, RFG): &l &5t 8t20| LNUEE 9| E|

= s setEE HA Es EAOE

s 9. AMMRE|IZ IX|(Pre-Manufacture Notice, PMN): H|ZHA| At 202 AMF5IEHSEl
2 MEE=Y Zghste= X7 MZE M ZA 90 O|M0| MZEoH0F ot= AME

- 10. 2HIFEXZH(Number average molecular weight, Mn): 12XtsteE2S F45k=
BE ENEY EXHE Ot FAE 3 EX 22 L U



. AP HHNM(Certificate of Analysis, CoA)

s 12, 0|22 Ysks T (Predicted no effect concentration, PNEC) @ SAQS(SM KA,
SM 2 O|MESE) LY MEFA0IM 2ASEH0| WASHK| U2 ZIOZ CMEl= SIStEX!
9 =&

s 13, O&8AsE(Predicted environmental concentration, PEC) : 3let2XS #Zol

= PH0IM SEQR0| HIE2 SISHERQ| MIE, SeHEA), APX/HEH AR, 7HQ
MM & M HoH A ZX LMS 4= UCE O] I, T 40 THA0 Z2X HiEE=
StSt=Z0| et X 28 & skE tSet HS¢Ese

s 14, QESISEZE(European chemical agency, ECHA) : Q&1 SISIER! 2ta2|HH|
7b EUOIM 25t ojdE + JUESE &d T Hit 3 7|eXAME Lot

— i
U= 7

Z! 0|0|E 23(Hazardous Substances Data Bank, HSDB): PubchemOj|lA{

7ol =
HSots HMMCR Il sfel 2ROl ZJ8i0| =/S & =Jf HO[HH|0|A

=

(Fourier Transform Infrared spectroscopy, FT-IR):
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s 20, SiXp7] 3 2&H(Nuclear Magnetic Resonance spectroscopy, NMR): X7 | &
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1) Didecylmethylpoly(oxyethyl)ammonium propionate

- AMEST AENE

Identification of the active substance

CAS=No.

94667-33-1

EINECS-Mo.

None assigned

Other No. (CIPAC, ELINCS)

None assigned

IUPAC Name

alpha.-[2-(Didecylmethylammonio)ethyl]-.omega.-hydroxy-
poly(oxy-1,2-ethanediyl) propionate

CAS Index name

Poly(oxy-1,2-ethanediyl), .alpha.-[2-
(didecylmethylammonio)ethyl]-.omega.-hydroxy-,
propanoate

Common name, synonyms

Didecylmethylpoly(oxyethyl Jammonium propionate;

N, N-Didecyl-N-methyl-poly(oxyethyl)ammonium Propionate,
Bardap 26, Bardap 26 AS, DMPAP (internal abbreviation for
the active substance), [N NN NN B BN
B N N N BN

Molecular formula

CzaH 55N0!{C2Hd0)n wheren=0-3

Structural formula

n=0-3

Molecular weight (g/mol)

No. of oxyethyl |Individual
moieties MW (*)
Monomer (n=0) |429.726
Dimer (n=1) 473.779
Trimer (n=2) 517.832
Tetramer (n=3) |561.885
(* AWs wused: C=12.011; H=1.00794; N=14.0067;
0=15.999

Purity =86.1% w/w dry weight
(>60.5% w/w wet weight)
Impurities The full details are confidential and can be found in the
Annex of Confidential Data.
n=0 N, N-didecyl-N-( 2-hydroxyethyl)-M- C3H502.C23H50NO 77.5-86.4%
methylammonium propionate (CAS 107879-22-1) w/w dry weight
(absolute)
n=1 N,N-didecyl-N-(2-(2- C3H502.C25H54N02 4.7-9.0% w/w
hydroxyethoxy)ethyl)-MN- (CAS nya) dry weight
methylammonium propionate (absolute)
n=2 N,N-didecyl-N-(2-(2-(2- C3H502.C27H58N0O3 <0.20%  w/w
hydroxyethoxy)ethoxy)ethyl )-N- (CAS nya) dry weight
methylammeonium propionate (absolute)

(BX: “Assessment Report: Didecylmethylpoly(oxyethyllammonium propionate, Product type

PT08"(2021), EU BPR)
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2) Polyhexamethylene biguanide(PHMB)(Mn = 1415; PDI =4.7)

32289-58-0 and 1802181-67-4

e-CA is of the opinion that second CAS number is more
appropriate as it describe more accurately the active substance.
However, both CAS number are kept as for historical reasons.

It must be noted that CAS number is not based on
characterisation data. In case of a different PHMB (for example
with a weigh distribution outside of the specification of the PHMB
assessed in this report) the CAS number will not be able to
differentiate the PHMB.

EINECS-No.

PHMB meets the EU definition of a polymer and is therefore
not listed on EINECS

Other No. (CIPAC, ELINCS)

None

IUPAC Name

CoPoly( bisiminoimidocarbonyl, hexamethylene
hydrochloride),(imineimidocarbonyl, hexamethyléne
hydrochloride)

Common name, synonym

- PHMB (1415; 4.7) i.e. Polyhexamethylene biguanide
hydrochloride with a mean number-average molecular weight
(Mn) of 1415 and a mean polydispersity (PDI) of 4.7;

- Polyhexamethylene biguanide;

- PHMB

- Poly(hexamethylene biguanide) hydrochloride

Molecular formula

(CgH18NsCl)n(C7H16N3CI)m with three possible end-chains
groups.

Structural formula

NH
CH,)sfR
R, NH__NH__NH_ JL NCHa)e
\CHe T ]]/ (CHy)eHNH NH
NH NH el
HCl n m
NH _NH
NH _NH, _ - ~
R=—NH, R= 7 Tr R= ]]/ CN
HN HCI HN

Molecular weight (g/mel)

Weight average molecular weight Mw= 6629;
Number average molecular weight Mn= 1415;
PolyDispersity Index (Mw/Mn) = 4.67

Monomeric unit of ™ in-chain biguanides” was calculated for
n average= 22.9

Monomeric unit of " in-chain guanidines” was calculated for
m average= 7.6

(EX: “Assessment Report: Polyhexamethylene biguanide(Mn = 1415; PDI=4.7) PHMB (1415; 4.7),
Product type PT017(2017), EU BPR)
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© URXSIEEOl YHMOl HHHR AR L7 IEXSINE S5 § HF/H0I=(2021) L

= = = =22 = =
« SHX|ZH O]2{3t 1EAte| Yt HHY 0]20 EU BPR2| A HFHQ FIHHQI BEAMS

HIAISH QUL
« 0|2 =0, Polyhexamethylene biguanide(PHMB) (Mn = 1415; PDI = 4.7)2| &¢I
MO C22F 20| MA=I0] ULk “#HSE0| SEH0]7| HZoll, Hot 2re I=2
2 50 E= Dol 2F 89 H/IE | 7IE MLES AFoh| floh, 12Xt
HEHGBHE QIXIE(%IA|, PHMBL| ZAZXEZF, Mw, Mn, biguanide/guanide H|E) &£
O|X

b2 QIXe| BHAIX|(imits) & HRIS MPMTOI ZYAIZ XS HMASIAC. M2tM &

=

OE
N
HT

fo
0x
mo n4o

0II

e
I> |-|:| m

g
b OfL]
ol
S

o

I=
5 122{= PHMBL| 0|2 ‘Polyhexamethylene biguanide hydrochloride with a mean
number-average molecular weight(Mn) of 1415 and a mean polydispersity(PDI) of
4.7, &, PHMB(1415; 4.7)2 HASI7|2 &2lsIRLCt.”

BPROIME etXol nEXtstdtE STEH +Ed2 A2 (Mn)2t B ChE-E(PDI)

* & EU
s 52 Zo| A FAISIEE ot AUCt

+ EU BPRO| £QIE PHMB SZ&2 O30 20| #1250 SELO, I HMEEEH S5
Al I2XsEtEe| 49 tEDEXE (M)t BACHEAM(PDI) 22 &1 BAlGke A8 HE
SICY.

CAS no. =24

polyhexamethylene biguanide hydrochloride with a mean number-
average molecular weight (Mn) of 1415 and a mean polydispersity(PDI)
of 4.7(PHMB(1415; 4.7))

32289-58-0 and
1802181-67-4

polyhexamethylene biguanide hydrochloride with a mean number-
average molecular weight(Mn) of 1600 and a mean polydispersity(PDI)
of 1.8(PHMB(1600; 1.8))

32289-58-0 and
27083-27-8
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« EU BPRY 7i0|=2tQl & 591 HIIAtZ0l| LIEtH 12X SQXzE 2H 02 FARE
o 4 QICk. OIZ S0f, HSS PHMB(1415; 4779 £91 TJt AR LIEH TEX} SHXIZE
Q010|C}.

Characterisation specification
Strength 19.9-20.1%
PHMB in dried material 2 94.3%
molecular weight by number (Mn) 1218-1613
molecular weight by mass (Mw) 4047-9211
Polydispersity 3.4-5.9
The biguanide / guanide ratio in chain 74.9/25.1t0 81.1/18.9
Total fraction <1000 Da 17.0-20.8%
Impurities

HMD (relevant impurity) < 0.1%
Other impurities confidential

(BX: “Assessment Report:

Product type PT017(2017), EU BPR)

Polyhexamethylene biguanide(Mn = 1415; PDI

=4.7) PHMB(1415; 4.7),

- n

< [o=]

(=]
&ivio
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< IEXSIRIE AMESE 2 SOMHENE Y AN (=SS DADNOA HAlSH=
>
U Atz 0[20 NEX EM0| 2ot AR F7t HE0| ol B}
o OH TEF QA0 M2t Al W2fE AESHY, 0|0 gt 2HE MEot AlAE HE2 5
=
HHE 22 =+ UCL DEXSIRE EHE NS/ 2 AR S22 <=0 st ol B 22+ %
i
1
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e
(R=]
o

H 2. DEXEEE SN AEET Y A 2Ee 32

- 20 =7] 04 Of2i2 DEXEIA2(I3Y 1X) 2 g3
= - - 22|.35ts EX
- 0| Ol FBIE AL S=Hof 0127] M ol DA} e EREREiaC
= =]
9—|'=|§
F 20 57| 1S of2i2 DEXSES(HITY 75)
-2 E4N DSBS Yoj)

o
s S0|A FZTt HEIE AT |2 & SERAI7H ORI 1
EXteketE (0f: Isocyanate ZH7|S 71X TEXISEIS)

 BARHO0] 34, oY L Foifds UE Hed R8T | LR A5d/84 &

o7 20 M =X o= HIZAM EXIEEHE S| t=]PX| 2wt
B, 20 8 =4 = HEY DEAERE o2 ey

(EXN: IEXEYE S5 S #F71015(2021), &ES)
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protection agency, US EPA)OIA 2ZISt ‘Interpretive Assistance Document of

Assessment of Polymers(2013) S& &1& £ UL}

7t. X2 (Low—-concern) 1 E2X}5}EHS9| AlHOA

) =Xt

o AHEMOZ Mn 2 10,0000|1, £Xt=F 1,000, 500 0|2t 2o
M H2 NEX SEER 72tE
o2t 29| &0l 2tz 2

o NEXE DEXSIEIES EX1EH0| =2 TEXASHIEN Hld) =

9| g0l 22t 5%, 2% O|2H0|

St HINMo=Z

AN 8 20| O SO0[otd, LHE UXOIEE*0 CHet 7|07t =

* Mx|0|2E(bicavailability)

w 22|H 0|8&(physical availability): 12X} HE2| M8

0|50|Lt 2& HHE Edl| TEX matrix2RE| HEE=

Haz M= UHS 0185t UXg 4 Qo)

= QB MX|0|2E (external bioavailability): Y& TEXZ

SUSHA| ROIX|T L ZR(TF, =, 712K S)0HM =

A

SiCh E5H 1,000 < Mn < 10,0000|22, £Xt2F 1,000, 500
5%, 10% 0O|SH0|H X TEX} SEEa 7hssi)

= 7t580] ALt

& “OfH 21512 % (agent)0] BSHOIH S4E0] HHAIZS0| Mo|1 MBstxoz Fost
o BISE 4 i HE(Y)Y AT2T HOEHD, “WHOISES MRZRE] WE}
of o3t E42 DF EISICL

St I Ole9] i

0=, =2H 0]

= U M dX Y
S UEt= JEi7t 2
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e LHE(KAL) AR|0[2Z(internal bioavailability): T2t HZ0| M| Lf 22 S4E/0f
712A 0 REECEM MM 2 ges 0F =+ U= A2
YHOIBE2 1EXQ M3l 2, Sl ¥ 2/M= e BHIE Zeloh= 221X S48

=2 e ofai Z2FEC

« HI2M X2 7|(reactive functional group, RFG)2t &/ 3t&t BH20| YOLIEE 9| | 74LL,
2 & Us SStEHO| A E= EAIES 20feH.

OECD % CIE =7I52 B34 A87(9 Rolids F=olll ULt S S0 OECDe| 32
amino J1&, epoxide J1&, ortho O|X|2t I=A hydroxyl 7|18 QM| 714 2280| &2
AOZ, 0| & amino &S HH=Y 27t US AC=Z It UL

02 QMEE HHH(Toxic Substances Control Act, TSCA)2 HI2M Z27|(RFG) 115
= YSZ(Funtional Group Equivalent Weight, FGEW)2Z H7|ol1l, 0| &2
M A9 U2 Rl FEE LIEHHL. S7t22{(moderate-concern) RFGO|
oAM= FGEW > 1000 Da, 2122 (high-concern) RFGO| CHahAM= FGEW > 5000 Da?l

3% Roll R27t HE = UMD ZFolLt,
9

0o

2 SA=N U 588 SMME(European center for ecotoxicology and toxicology
of chemicals, ECETOC)MA 27F5t Conceptional Framework for Polymer Risk
Assessment (CF4Polymer)(2019)0l M2H Ralf 22 EISH AE7|E LAYt MY
(low-concern), &722(moderate-concern), 122{(high-concern)£ 2ot UCt 1T

4 AE7|= H 31 2.

N ﬂ

f

=
e



H 3-8 23 dt3M Z87|(RFG)DI, FHLICH, 25 OlA] F§]

Alkoxysilanes with alkoxy of C1- or C2-alkoxysilanes
Alpha lactones

Amines

Aziridines

Beta lactones

Carbodi-imides RFGO“ Hél_r HH7} °17i

e i sEo a2
ner = MEJ Q= A A
7 Hydrosilanes(2019. 4. 73 NICNAS) §O°§7J§ St 7 }:
Isocyanates %l_r Wi e o
Isothiocyanates 2712 XN 4 92
Partially hydrolysed acrylamides < =T
Pendant acrylates (FGEW 2D
Pendant methacrylates Y5000 DDa
Vinyl sulfones or analogous compounds
He2 L= 2E 28 J50 &0tk 22 7|Et RFG
(BX: IEXEEE S5 S HF7101=(2021), #2%)
3) € iy
« = Solze Y E0 014 ¥ LT MX0ZE0 ol F28 IS O|X|X|2t, 0f2{st
JEO| HZHOZ Folidd #H0| AKX= Ot

- QMO Z NERXISIEIES = olls BAMH0| S7fotA L RFG s/t 2440 M2t ZA
SICHECETOC CF4Polymer, 2019).

- 2 Solcs IRXEHEQ MEdHgS /ot MHEHCZ TRAEE ()= &

HI
ob
i

EXElEtE (W)2d2 22X, s, MESHY EoiE EelstH, 0|=, LI SF=
EXsIEEe (WRNEE NE UEXEE=Ee ME M9 7IECE M5t

dli(degrade), 21(decompose) L= S EHdepolymerise)=| == AAH = AL &2|MoZ
OlAEl= A2, AFMREE 1IX|(Pre-Manufacture Notice, PMN) ZE IFH0A X2 &Kt

A ME0| MAZH, o=d A2 OfHX[Z MZE H AME =20 42XHOZ Foid + U=

=7

S

ARNE Dt
« HYESUS YES= UEXIEEE(biocide-releasing polymer)?| 32 Eaid2 SHUHM
2 I MY UEXE=E2 FE & QU
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5) 93 B0l x|

—Ha =

« =9 MR LEXAtet

i
J0
=0£
0
P>
e
M
N
M
rlo
HH
N
o
msl
o

I 4- 39| MR 1EXERE /ol Ha #H J|IE

*C,H, N, O, Si, S & HOT 2& 0|4 €42 | « ‘CF3-"H9/off X 28 VEXslga2
T4 HEH/USE0| TSCA 52 SM IBNZ | NP IEXAfsiEE 75 27t
O 7|22 £5010F N2 12X Eet=0| siY - Perfluoroalkyl sulfonates (PFAS)
e - EtAQ BQZEF, Cl, Br, | - Perfluoroalkyl carboxylates(PFAC)
- 712 80|2 CI-, Br-, |- - Fluorotelomers
- 7t2H 0|2 Na+, Mg2+, A3+ K+, Ca2+ | - Perfluoroalkyl moieties7t EtA/&0| &2
-Li, B, P, Ti, Mn, Fe, Ni, Cu, Sn, Zr2 =& S ZAst (2010.2.26.2& A, 2012.1.
0.2wt% 0O|gt 2728 Hx/2Y ZX)
. *Mn < 10,000 &2, St 7|EsEEH
. a2 512 27
gz | Na Mo K Ca O] 35 o8 7t oloi, F 24 TEH 912 20 K92
« SRRIR B H|A(As) B f—l-'EIE(Se) =20
ARXeeE U
1 224 518 =7t
EX: IRAERIE S8 S HR71015(2021), &E%)
6) 0F0|2A‘|
40|24 NEXSHRE £ pHO| D2 YO[2EE 71 = Us IE2ASEE2 sdXo=
A0l SEFZH(FGEW)0| 5,000Da 0|2l AR X2 IE2XSHetE0A HMelste UCH
StX|2t, ECETOC CF4Polymer(2019)0M= |38i40] &2 L0|2 YT 7|EX|7t (5,000
Da FGEWO|2t= 0] CHgt 2tstd ZAHE HX| RSIACIY 7|=otl UL M2t 84
L= 24 IEXEEe Y02 U0 gt FGEWZE 5,000 Da YAXIEL *2 42,
O MH2 SHE4(EsE OE =4)2 LIEUE Aez2 ZFE M QHELY,
JE0E =+0ll, 12XstelEs AMEEE 42 XE7|xa(mode of action, MoA) 0|

8’89.' %§$—7 t E%QEE 84 L= 2Md 1EAREE =229 3R #4454 71

_ru
N
o
2
°
ro
f

7) Ay U S0j2Y/u%N

HI

* US EPAOIME “B0l S7{Lt BAE £ U £
b3

YR Mn) ) 1,000Q! CHE S0124 11
Xt 3k&t=2(Polyanionic polymers) o

ol = 227t A1 JlEote UG
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8) 2 4

+ 0= TSCAOIM +HAEXF(Mn) > 10,000 Dall 25+ IEXEINES P2 DEXSR
S0M H ISt UACHPolymer Exemption Guidance Manual(US EPA, 1997)).

- 0|2 EPAE 284, WAl 10,000 Da0|&9| NEXISHEIE0| 2

=

t= &%, 2% PMNS HIE6H0F ofH, SY=40| *4E

rl

[e]]
rir
ox

A
T

job

Lt ZHRTHEA 712 Rl

Z%2, Dgts HEN=Z ol I2XtetelE A2 Reld 20t 0|Eks

« DAL Foligt 222
(=]
=

1 | (chloromethyl) oxirane 106-89-8 97-1-192 NA HE1-54
2 | Formaldehyde 50-00-0 97-1-345 06-5-5 | EH1-1
3 | Hydrochloride 7647-01-0 | 97-1-203 NA NA

4 | Phenol 108-95-2 97-1-332 NA NA

5 | (Z,2)-Methyloxirane 75-56-9 97-1-129 | NA NA

6 | 1,1"-Methylenebis(isocyanatobenzene) | 101-68-8 97-1-423 NA NA

7 | 1,1'-oxybis[2-chloroethane] 111-44-4 97-1-121 06-4-11 | NA

8 | Bisphenol A 80-05-7 2019-1-934 | NA HE1-27
9 | 1,3-Butadiene 106-99-0 2014-1-693 | NA NA

10 | 1,3-diisocyanatomethylbenzene 26471-62-5 | 2010-1-611 | NA NA

11 | 1,3-diisocyanato—-2-methylbenzene 91-08-7 2010-1-611 | NA NA

12 | 1,4-Benzenediamine 106-50-3 97-1-334 NA NA

13 | 1,4-Dichlorobenzene 106-46-7 2017-1-761 ' NA NA

14 | 2,4-diisocyanato—1-methylbenzene 584-84-9 2010-1-611 | NA NA

15 | 2-Ethenylpyridine 100-69-6 97-1-441 NA NA

16 | 2-Furanmethanol 98-00-0 99-1-492 NA NA

17 | 2-Phenyloxirane 96-09-3 98-1-481 NA HE2-26
18 | 2-Propenenitrile 107-13-1 97-1-170 NA HH1-56
19 | 3,5-Dimethylphenol 108-68-9 97-1-274  NA NA
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ol wnuss B
20 | 4,4'-Oxybis[benzenamine] 101-80-4 2019-1-935 NA HE1-52
21 | Ammonia 7664-41-7  97-1-184 | NA NA
22 | 2,2'-Thiobis[ethanethiol] 3570-65-6 | 2002-1-526 | NA NA
23 | ar-Methyl-1,3-benzenediamine 26376-45-8 | 97-1-299 | NA NA
24 | Aziridine 151-56-4 NA NA HH2-44
25 | Benzenamine 62-53-3 97-1-156 | NA HH1-7
26 | Branched 4-nonylphenol 84852-15-3 | 2001-1-515 | 06-5-6 | NA
27 | Carbonic dichloride 75-44-5 97-1-349 NA NA
28 | Chloroethene 75-01-4 2001-1-519 | NA HH1-14
29 | Chlorosulfuric acid 7790-94-5 | 97-1-277 NA NA
30 | Dimethylphenol 1300-71-6 | 97-1-274 NA NA
31 | Diphosphorus pentoxide 1314-56-3 | 97-1-212 NA NA
32 | Furfural 98-01-1 97-1-359 | NA NA
33 | Hexahydrophthalic anhydride 85-42-7 NA NA HE1-32
34 | Hydrazine 302-01-2 97-1-409 NA HH1-80
35 | Hydrogen peroxide (H202) 7722-84-1 | 97-1-2 NA NA
36 | Isophorone diisocyanate 4098-71-9 | 97-1-45 NA HE1-119
37 | m—Phenylenediamine 108-45-2 97-1-334 NA NA
38 | nonylphenol 25154-52-3 1 2001-1-515 | 06-5-6 | NA
39 | oxirane 75-21-8 2001-1-520 | NA NA
40 | styrene 100-42-5 NA NA HHE1-47
41 | Branched nonylphenol 90481-04-2 | 2001-1-515 06-5-6 |NA
42 | Nonylphenols 139-84-4 2001-1-515 | 06-5-6 | NA
43 | Nonylphenols 136-83-4 2001-1-515 | 06-5-6 | NA
44 | Branched 2-nonylphenol 91672-41-2 | 2001-1-515 | NA NA
45 | Isononylphenol 11066-49-2 | 2001-1-515 06-5-6 | NA
46 | Nonylphenols 104-40-5 2001-1-515 | 06-5-6 | NA
47 | Tetrafluoroethene 116-14-3 NA NA HH1-68 | 342

(BX: IEXEEE 858 S HF7I01=(2021), 4%

2% DEXSREe 59 MHAl TEAE 26

el

[oBRIEIYET

Rivie?




@ DEXIVLBLS QUM T OJoRA TP}

« ECETOC Conceptional Framework for Polymer Risk Assessment(CF4Polymer)(2019)
of =M IEXEHE0| Foid 2 floid B7te| HAIE 13 31t 20| & 8HAH = +&s6td!
LY.

TEREEIEL
ZENY =2 EH DEXIEIEE Ay - ﬁ:ﬁiﬂ? IH
(Problem formulation) (Polymer identification) S/HIS =6 \rolymer

component strategy)

=E SE Gotorminaton o B R Wt
(Exposure Characterization) exposure scenarios) (Grouping approach
(ST7} 25H) (=Em7}128) evaluation)

O SHA
ol St SIai S et

(Hazard assessment)

_ (Risk characterization)
ol Ald 9l E4mer

a3 3- dEXEtEEe| falida sty ot 8THA|

1) 12 ZEWN =& EH (problem formulation)

o 10 ZEUA X EMHUME 2ok TWIHrisk assessment, RA)Q| HQ| Koot HSIHA
Y 2T MZX(protection goal) HO|7} ZEHEIC},
« 0] HAOM= CHSS AlESICH

(1) CHR0{0F ot= UE2XIstEtE MEQ 8 37| HAl(life cycle stage) X EX(0f: AMAE,
MEE, AH|X}IE).

o,
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(2) 23 i U =5 MH(protection goal), & LWItE QlehA Q3 &4 LU/TE= Q|
20l st 5 7tsst floh +FE2 YoIsiTt L5t My DETS HOISHTHO: 7He,
DT, 59l 2ED)

(3) 22 = 22X QMUK RA H| LHO| A=X| SIS}

(4) It MRS =o't RAQAES AMSICE

Ol A|

0l 32, RA ol HIZO| A=H A 5 AHIR LET MOIZILE Y71
S ALIRIOS 7102 Si= BAPEl 82 9IS 1] 96t HOIE 4 Ut

ATEEH E= AOMY | 0] 2, RA HRle MIX, MESE HIZEA| JHI%4 7Hel | HIE R 012 F71H
DEXNSRIE 22 MEXS | C2 OE HE RY0| tist AHX LE Y SHZ0=29| HIE 58 23 &
RAHS) s

484 DEX0| B HE SEE HAHZALWWIPO X% 48 25 2
+8d NEXNO 2ot | XL Z=MA0| CHEE SCHE YA %?f—l Aes | stotdd, M| E=
R USR] 02 W49 S2XE HHOR UIE Al LB 8 YYORE

H3ok= AYLD

2) 2¢A: 12XtskgtE Al¥(Polymer identification)

« DEXE SHO| WA Adsi{H ME X|AS ALE5I0] of2f S20IAM e TEXtet HHE
ZQ M2H0EE i DEXQ £ F7| HA(IHANE 2ot MENSITE
QEA-1. TRXSIEES Ald)
(1) B= 3t&t8 71&0(descriptor)
- CAS #5 9l 2 2 AEHS(0: EC 3, INCI H.Ji)
- SIRIEY(Y 590), A ¥ 7(E BSEQ HA 2 MM HHA HE) BE
(2) MY 2 ME: MEYH I AE YO st 7|20
() XA 2 HEfH 7|20 & S, stEY EY
- 0| BB 7|01 SIS, RISHE, UHTAA, Mw, Mn, CHEAY 2 ¥ 87
(RFG) S
- SHEfO| &5t 7120 84, n-SE2/2 2 Al(og Kow), AtaHE] A4=(pKa), LMt
Hoh(MESHY L Q17 7AZ 2 Tt BE =AU o), B7|Y, Mk, 88-2F X,
|2 Mo| 2%, U, oM S

N
021
=
HI
Ral
LOJ
ot
MHO
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=
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(2HA-2. siFst= B2,
(1) IUPAC BH & CAS
(2) )

d
=
1o
1=
nE
N

rE ox
ol

(2HA-3. sliFst=
(NIAS) A

(1) 22 42, 3y,

ox

2, He|=Moz H7tEl 2% (Non-intentionally added substances

nE
~

xfat

HI

3) 3CtAl: nEXlsiEEL "Wt Z™(Polymer component strategy)
« RA 19| Y 23S Chat 2 =HO| CHolf 1HAOIA L2l 280 D2XERiE 8d=2e Ao
CHoH 2EHAI0IM 2 HEE 7|Htez 3HA= 1 Ch2 HAOIA CHRO0{0F St D2zl
74
=

TIIES Ot 20| Z2Hot= A= oI
(1) MEXY TYERQEH/MAEY HMYRE X MEXANY S21H)S Zaiet DALt

E HZE XIHEZE AR sH=X]?
(2) DEXIetRt=0 YO ZE SH=X|?

Q) A=M/HIQEN HIMEES Wz 22lohA HIHsH0F SheXl?
4) 22 E= 2E NEALSEES FOM W2 HIt6oF Sh=XP?

< JtSS AlURIRE TEE EEE & QUCh
(1) MEXY DEXSIEE0] AE EM 2 O 22 22 Qll TS = 2= ojME:=
E2, 0| M2 g&E(minor constituent)Oil CHet W77 2Has & At
(2) YHxo= M Y FLOR LELHE 42, B2 IEASEE MEQ tHEEe 7145k=
TERY THYES HUHCRE HIZEY0|H(R7t 52 8 &87I(RFG), ¥0|=2M
18, 3345 Ec= &4 =28 £40| EXMotA| 8h), MH|0|8E (bioavailability)0|

0x

X h
RAL Tl GlE A2 MYt Mt MEAE FEd=0] Ratd 87t 2 RA ZHg0|
o

xQ8t 420 2 2 U0
- B HEUl £2X 92 U IEXSEES ME0 BE TANES (o= sl0jo} St
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M™IKGrouping approach evaluation)

1R
rl
IF

i1
i

]
e[l
Loﬂ
igal
rd
oE
oF
N
rir
>
r
0

e HAM(read-across)2 {ISh HZXE2EE AHSl=E AS SHZ

o
otH, 5°5| sS4 HHoI0 Ry Do et =Tt Al & YE+ES Yot
S .
HH LEAfRIEE MZL FYYR R AE et St Rolld YEE A 2EY + Ut
B, 4HAE H4E & AL

M
Read-acrossOil TSt MEAMQI ALSl2 ZEIStAnfSH U7t “MrtdufAl(Read-across) EE

QtLiM(2017)'S st

5) 5&tA: & A|L}2|2 ZX(Determination of exposure scenarios)

STANIAME 1THACIA 2HIE T2 MF2| =8 7] HAE LoiCt. 5HA Zik= 1T
AZE Yy S0 HAE £ RA HAE EFol7| floli 6THA2E 7HAMM - 0{0F
ot= &1 RUHAKNE 2t

« (6EA-1) & (BHA-2)UM OE =2H

I'IO

STHAGIA L2 Z2F0f D2t Fe2pEch

(BHA-1. HEHSHY & AlLI2|2)
(1) 23 =8 F7| DANM I2X MF HEHE 7ISSTHO: 1A, o, HHZES).

(2) Wl 28RN EE E5 YB)o| A

MES |9-45PE DER S 2EE X RS
7|E02 2t OfL2t, S2|-2let 4= A ME +F SH SHO: Mw, 28 A%, iy

i B |

=5t SA)SS TR

Q) =&E3 H YH +EHE AMEI,

(4) B 2

T &l(environmental compartments)0f| CHall 7|&HCt.

o
(6) =& AIZF H FI|E AdHsitt

(6) Aggregate exposures?t HHAL|=7t?

(BHA-2. AN =E ML)

(1) &8 £ F7| AN 12X MZ2 HEHE 7ISTCHOl: LX), 3, HHZES
2) =& o e 729 AES X|oks 12Xt

.

lOI

Otz}, S2|-atety J& & {E +F SH S0 Mw, 28 A%, 8atkd, 58 Sttd)S

S deettt
Q) = 23 Q17 FH(O: it Yo 22X}, AHES AESt= 27t AHIX) E= EF
217 HEO: |01, g2l, L2)S AlEeIL}. J2(1 A U= 3 29| £F WM =US

- ﬂ

=]
ES

e
iv 6% o=

=)

X
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4) 28 2 42(7Z, LR, 8¢ 3= 5)5 AEs

(6) == AIF ¥ F7|E Aldsitt,

(6) Aggregate exposures?t HHAL|[=7F?

6) 6CtAl: = EM m(Exposure Characterization)

6= 1HH(HE Yy )2t SHALZA 4= HHOM MEE iy 22X MF XA
L= JEA MEQ FSE=0 oA Yttt

BEAGME 20| U= B LEA Zofdd=S 1 & ATt

6= 7THA(RINYE BN X7|2NE HIEYOZ MEstE a7t S + U
STAMAM 2HE LEALIZRE f%*gi

(1) 22|X 0|2 (physical availability)2 ZH517| sHEIZEE= 2 22 Y/EE AH

2 Sol) Y& ¢ HiES FHCI MEXE 22 42, 12X HEHARRE 0|58
7tsdE UF= A0| EE[0{0F ot

(2) didote 32 ZYE Y/E= AHS Soll, SH =& Z=E HIISH

(3) 24, XY L AHK} & ZpZ0f| Chet L& XEE MOS0l LY F= BY LF,
18 7|Zh

4) & = FHEHY ol 42 DEE U/T= AYS Sal): ERC(environmentaI release

category) = SpERC(Specific environmental release category)=

=ot
=8 F7| BAO| sigots HE2E YEE= TS oAU, Z=MAe HEE 7|2

(6) =& HII0f s 222 W1(F, =& MU * E £ Z2F) ¥ HlolE A2
o]

7) 7EH: Qo T™WIHHazard assessment)

7= TERI] FOIK 2% Z7| SIS0 Chol 2BEID, Bt e +8H(S)2 =5
g 017 FEHEEA)S THoR WKLY,

AER Fold ks e 277 g RUHE(00F ottt Q1= CIO|EQ| AE2, 25
ot ATAOIM 22t MEE FQ 0B HMWHOZ EE ZE7|%(Mode of Action,
Y 7| CAR MZQ QE 8, HSS & Ex= Q7 iy

MoA)S 7|8tOR, B2t 4
BEY, 5 S Y U (YEHSYSN TS D0} B,
SE(DER A2 HENOIA ZHE Hiol T2 [MEXY TANS(QITH/HIOEE H7hye

u]

N MEAY S2IH)S ZEEt IRXEEE HME KNS YR Sh=X?, IEXtertE
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OO = Sh=R? A=M/HIQEH HIMYES M2 22|oiM B7IeH0F Sk=XI?], 7HAH 2 +3

CHefOl ZFEL). Of LOPF 7HANME H20| s E2 124 2off 822 &MY Hg=s

g = Ut
« 6CA(CE 4 IY)= 7THAC _’TS7I7£ S A8ot0 IHHEE|LT JHME0{0F & 4 UM,

WA BEAS Hr=t S0 7CA 7 RRECE 2
(TE-1. MEf Q314 7|20i(descriptor) ZH(AY 3)) 2
(1) el RotA Zotof 2N HoL 22 SUN Y MoAS LIEHE =~ Q= RSN 7[&0it S2)- ?T‘%

SfSIA MES MHESHHOl: Mw 22, & 8ok, &, %FOI_’S o3 X7\, F3% 3). 8
(2) M +Zo| SHY ¥ 2 EH(O: (d2)2oH, MEFH, £2iX| E= EYL0| St SX)S i
AIHOIT}
(3) & 7t58t in wvoSEf in vitro x| =M O|0|E| 2 dose-response HASS AIYSICt.
©: dls2YstsC(Predicted no—effect concentration, PNEC), ECx, #IX|0t3 dose

@) 37 7k&x|(weight-of-evidence, WoE) &7t LHOfIA 22 QU1 #ES 4 QU= 2E HOIE

(weight-of-evidence, WoE)

* B 78X
w S IR0 et 2-HQI Aiz= GOt oiF 2= Toiet AatE o2 7K SHE
S, X0l FItoke AS ettt
w ZFH B719| 7tX|(value = weight)s Atz SF0| M2t CHE 4 ULt Read-
across & x| Al@A=L MEH0| H2 Xtg, SHO| 7HX[7t A 2Fet OfE JHE
Azt MA SEHQ 7EX(0 7|0i5tLL, T 7Hx|7t S26| Al=|ldut HHH0| eH

%E‘WEQI eIt 2 & UL

(6) HQolH, FolE RA HYAO AN w2t 27&= HAES YOSt HAES ot
II:

*UE Rold Yo-UEXL HHA*

« B} Rold F7te LE SEFH0 HEE =30 ol ~Aettis HO| R S5t
OIS S0, B+ 4230 et A-C=Z oFYEls 327t AU, LEARIYE2 oA &1
#H0| g +& U

« £E 429 (H)Zold HE 0YCZ S22t QIRI7L Aol gt MHH0f CHok
O U2 YE2E ST += At 2Sd ZE7|(RFGs)2t 1EALL| HE Raotdel ZXf Rt
o AEYo| A= A== BofitE, = oz, Yol2d, EHEY SO0 ZET



« NEAE LEMSEE2 2 St 70 Mef, YHHe= SItE =21 0|88 2R
=
=

9| 7ts¥E UEIHCHRI ‘Y088 FHZ)

Pl By 0

- IR dEAteiEE2 T F2 OtLX|TL 2|f YH0IEE0| JUCEE T4 FYS LIE
2 7tsd0] ALk GIE S0, =12719] O0j0IM UEAfSIE=0] UEE =214 Fekt
20| 2HZE =4 F0| T AHM T FgS LEUX| Zole 3= UM

Consider structural and morphological descriptors

as well as physico-chemical and fate properties
as per ,e.g.

Physical state, monomer units, functional groups, crosslinking
Mean molecular weight
Water solubility, acid dissociation constant, partitioning behaviour
Surface tension: Potential surfactant activity
Stability: Potential for degradation during shelf-life or use

Based upon B
consider uses, routes of exposure, environmental compartments
as per
If any significant release into the If any significant exposure to
environment as per humans as per

For (component of the) polymer
product as per

Consider fate and partitioning in Consider
relevant environmental external / internal
compartments as per (bio) availability
and reactivity

Assess hazard

. ) Assess hazard
in relevant species and for . L
. L for relevant endpoints taking into
relevant endpoints taking into
account

account

If any relevant hazard

Continue on to

(EX: ECETOC Conceptional Framework for Polymer Risk Assessment(CF4Polymer)(2019))
O 4. 72 -[6id Hot
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(T2A-2. QN 4L R 7|=0{(descriptor) ZH(E 31} 4))
(1) QX 2Z QoA Tt ZEH ot 23 SUH U MoAS UEM & U= HEHSH

7|&0i2t S2|-3t5H é’é% AJHSHTH
(2) AT L WHEAAR) MH0|8E (bioavailability)S H7tetCt.
Q) 7I2H in vitro AIZS AFE510] RRHEQI BESMEHISA E87|(RFG) 2 Y0|24)S HIIS6IC.
(4) 28 758t in vivo2t in vitro M =M HI0|E| L dose-response EASS AT

(of: NOAEL(No observed adverse effect level), LOAEL(lowest—observed adverse

effect level), ECx, HWIX|O}3 dose level §). ro%
(6) &7 7&XI(weight-of-evidence, WoE) 7} Li0IA 22 QU1 B8 4 Ql= RE Bl0E]
£ sesict
(6) TS, HolE RA BATAN U2t @75l HAES YOStk HAES +u5iD
WoE B7}E presicy

* oM RolY Yo-UEX HHA*

- =E Z2, 2UH 0|88, AF/UHF YHO0IBE2 2N Rotid F/HYS AZGHL 23 Al
YHS AUY O 7HE BN IS AFZO|Ch UERASIEE0] YHE SoE + YoH, /M
SJET oflt E+ H B0 LES S L= EY 2= Qo Wl 542 HHF0| S
= AeH, 13 F2 {oiid Whs MY =4 FFOIE SH, IR ¥ & A5, IF 4y,

© QR EE HE YHO0IE THsT 1EAISRES 3R, e AHEVI(RFGs)2 EXet o

SYSH(FGEW)S &g 2RIt ULt

v 3d HE7I(RFGs) SH= MBE= in silico ZHYR OlL2t oY IEAIetEt=
o AX7h FARRE SEO| et ZE 7kse Hl0[EQ| B7tet o H2-HA £32/4S
A,

v SH2 BA £32|d0] Rl /HsES LEHE T =2 EACS A in vivo A[Rel B3dE
HEsttt

v IS AHE87I(RFGs)2l &2 MoAS 7HEsts Hk =28 FH, 2 =4 SZHEHL
Mg Jhstt AR WS HOIoH ohiFr, Ty o 7 0149l Hi3d XE8II(RFGs)7t U2
B, O DEXME Yoz JHY Roligt BEd AB7I(RFGs)E 22 5t0 FItE
UL,



o LIS SHOIZES A A0 UEARIEE 0T 2lohd BIHIA

2 HEs0] 5

H0|E{7H 7L,

v DSRS0 2L, MM 2o HoAZO HAK MRS et I
=L

v B LED B QOE, W Y3 JiSNS AETL s TSRS 0j2E AT
N QMO THEIE BES HIUSN TEAISEEE QI8 HISOIX T st FEOIAL

YES /

unknown
NO

YES /

unknown
NO

YES /

unknown
NO

(EX: ECETOC Conceptional Framework for Polymer Risk Assessment(CF4Polymer)(2019))

% 5 AEX 2EE X Rold Yoh Eit

8) 8CtA|: 25 EXM mek(Risk characterization)
oMt =S HIWSIH ME Ho| Ho= T4, A AL F [k
S H

0l ot floigel HEH FYXIE YU oid HE A0 mE T
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g
o
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« MR, S I VY ES H8¥o=Z AYSH. 12|10 flohd F7t Zat MEEI=
xUs s,
« Qo 22| ZX|(0]0] Al Y & UAS)2t 01R0] Lloiy S50 O|Xl= S¢S Yoottt
- SHH0| ot A= FR BHEX| Y2 ZME ofiZol7| 2ol HAE XNots SAeteitt
>
~
Lt DE2XERE Rold B2t 6lA-poly(amines) =
El
HI
_ =t
* FHLICH HRO0IM 3 Poly(amines) 10 et W7t Xt=0M CHg 3742 182 =222 i
- THo
Hae2 st ACH2018.11). éﬁ
0
- 0] I89 UEXEEES2 uUttel VIESHEHQ IEAEEE A3dd D20 E%

‘Polymer Rapid Screening’@| second phasedtUlA H7tEl S MEISM 222 Qla 7t
LIt = ACE
- offd 989 SHS2 F= SN i X2, I} MX| M ol field 88 AZ L=

ALEE

Poly(DADMAC): CAS No. 26062-79-3, 26590-05-6

26062-79-3 Poly(diallyldimethylammonium chloride) (C8H16CIN)n

2-Propen-1-aminium, N,N-dimethyl-N-2-propenyl-, chloride, polymer with
26590-05-6 2-propenamide
0|H: Poly(acrylamide-co-diallyldimethylammonium chloride)

Poly(EDMA): CAS No. 25988-97-0, 42751-79-1, 52722-38-0

Methanamine, N-methyl-, polymer with (chloromethyl) oxirane

25988-97-0 0|H: Poly(dimethylamine-co-epichlorohydrin)

1,2-Ethanediamine, polymer with (chloromethyl)oxirane and
42751-79-1 N-methylmethanamine
0|%: Poly(dimethylamine-co-epichlorohydrin-co-ethylenediamine)

Methanamine, N-methyl-, polymer with ammonia and
52722-38-0 2-(chloromethyl)oxirane
0|H: Methanamine, N-methyl-, polymer with ammonia




Poly(ASPCA): CAS No. 69418-26-4, 68130-99-4, 27967-29-9, 68134-56-5

Prop—-2-enamide, trimethyl(2-prop-2-enoyloxyethyl)azanium,chloride
69418-26-4 . ) ) : !
O|H : Acrylamide-chloride salt of trimethylammonio—ethyl acrylate copolymer
68130-99-4 Ethoxylated Polyethylenepolyamine
27967-29-9 Urea, polymer with ammonia and formaldehyde
2-Oxepanone, polymer with 2-(chloromethyl)oxirane,
N1-(1,3-dimethylbutylidene)-N2-(2-((1,3-dimethylbutylidene)amino)
68134-56-5 . .
ethyl)-1,2-ethanediamine, 2-(methylamino)ethanol,
4.4'-(1-methylethylidene)bis(phenol) and 2,2'-oxybis(ethanol), acetate (salt)

* Poly(amine)0fl £5k= SHEQ YURI0) et L= +F0| CHASICE

- HHES 9‘?:1%% H+X=|Z0M MEEUZ M, S0 LRI AT HrX2| S HEE
HAEE 20| LEPHO|H, S YYE) SH0| &= RIS UNZ HALH YHEL

Ol 7+EotA| ULt Mt sdEF0 REs +Z202 TYUHX| s 222 FIIEUL
* Poly(amine) 1&2 QI |Rai0| SHRIZIX] QIUACt. 22|11 97H2| Poly(amine) 2E2 0,

SHE, R0 Rolfet XE7|E 7HEICE. ofX|2 M YR A0 77I120] EXHoHH, +Yd=
o 24 MEHO e 1EXEEEY RiAd2 MAGEU-H2 YD)

5
QX PloHd BIb 2o QX =EY2 AHIA ME FR =AU A RG2S KU
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- SIetMIS 2 HM19ZM4gto| M2t BE, steid ZTM0| SYsH SQURCHY 7| EMM=SH
o thsto] 2 &2 MU= SSHE0| 7tSSIEE, HEA 3 4¥ 7 22 SEHME
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- 5% AR SHgel=Al Bl CAEIERY 2 2RYRE
o A7 HIZ(3Y) o™ HHe o HECEA oY
-850 et Ee CSE AT I Th 08 EQIS 9Bt AL

- HEY TEXEIEE0] ofd 22, Ch3el FIHAQl FEF0| HRSI.
v Y0|2Y DEXEREe 49, Y6 gEEY Y
v Q3 BN Xt27|(Reactive Functional Group, RFG)7} £X{et= 1EXIEISE0| A
2, o H3d XE7(0| et IHEY HE S
orC|
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(1) S 2 & 1524 RY/FE(EESHH E= S, WE(backbone)Q| FAHY,
7t Z8(cross-linking) Yx)o| SLY/FAHE GF
At HEHO: 2, HIEE, 28, AE, B9 Y

2

(S
k=
HI

-

/A O
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suy o2 ¥ 53 = o
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XIZH( 1,000 Da) THHE U TAHIB SUL/FAY 0fF
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@ DEXIORIS AMS SN QU0 M2 MRAE

HYSSE S4S Zc IENSE=E9 /Y2 Of I8 61t 20| OS2 37HK] /0| AS

=
4= QCHCoelho et al., materials(2016)).

w Palymer
Lo e

Biocidal polymer Polymeric biocide Biocide-releasing polymer

Y 6- 1EAEtEE 4YESE /Y

Biocidal polymer: T2XI318IE XHH|7F AME EMS JIX|H, T2 CHEY0|L IES TG
Ch 7HY O] A&l Y0I2 82 4%t YRE, 4Xt ZAE, F0LCE, 3X 42F S0

ALY
Polymeric biocides: H|Z40|7{L} ofst MME S8 712 12X SZ(backbone)ol| AME
=HS ZAZ! HEfOITY,

Biocide-releasing polymer: 12X}I5I8IE2 A
MESEH2 o] TEA HEZAN Zo{UALE
QUCH CHEMOI o2, ‘ZH|[E Q2L (Polyvinylpyrrolidone iodine)= 22

Polyvinylpyrrolidone(PVP)0| Hast S&HE O|F1 ULt

N
=
o
o
5
D
N—"
o

HYSSE DEAEE aHAY*

&l

* Biocidal polymer2| Z2, A XIH7t L0|2HS H3ch= #7t HiHsiOZ dyE £
g UEU= S HE717t EoliE|0f Lig 7tsd2 dUH2= MOt [etM 20N 7|zt
gt IRAfeEE @714 o FUIE I A2 QL iR HE + U
Polymeric biocide®l Z9 AYSEUS ZRAMNS Sof DX BN ZEAIZ HE2,
pH & 7| S5, 2 S)of et 29 gy b ACH ZEe

Y M0| SESIK| L2 42 2ol M2 12ot0 ZEAT] HMSSEE HACE JEN(F
71N) Qolld HIIE S3oloF & £ QUCE 0|2f= XMOZ MMESE-IEXISIRE 719
20| £&0| QY 0= g1t-§80| S25| YSE00f SiCt 1 0|f= 1EXEEdt
Zststo 2 QU= Qx| ROH(steric hindrance)of| Qloff AAMESZI0| §11} 3! §50| KXo}
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IYET W
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&y io
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