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2017; Juliano et al., 2017; Montes—Grajales et al., 2017). 9l o}y
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stk o thake] AR 94 B A =7 whr E o] QA ok A
1oH([2¥ 1] Z2).
ol % E
WESIBHE
S=89|%F QA8 o|%F
ot | | e || o= [ oo EU sz
wEYE
9l fri Al I YRS AR AR
2 M aa | aa || az 3 3
ot slat || et || lanas e SE
ity ot | wot | wt Bt Bt
ey |
: [3t2 2 : AR QIxIRIsHEE L ||
1 1
? A A [sre: X |
2| s | ol e ]
Lt ols | SiatA Lel488: X K
at EO Bt [zsietiE: AR el eor ],
| | [ErRreE AR grasiona st |
2 o7 g
(2% 1] A7 BeA 2 W9
5 -':l'\-\.'-'i: | I



el AbgEE B ol uloA B BBEAF Ol E Yt
Nz Bel g NEs Fhsta gk ATAR we FAS
2 3744 AEHE gekEAl FRY Fol BobAw, B3 vAE

FFol AkHom yeprg oyl A= ook 4l A dsiehAl

AF B4 ANFE AREA S webd AAgelobE e
Al e &7 98 wel AAZF "estth 1 swRow, edads
wgt QAT AT Aol w840 vAE JFE Apd] ol %

: SER



o}
=)

4R hisle] 917

2 ipetel A AbAE 9

A G-l okt 423}

tof $-2lvket Aol

woll the

ShA 5

il

o
e

N
B
3

ofF
o

37t

E

nio

0jo

PPCPs A}

PPCPs f+& A2 CIY¥

3

PPCPs {5 3 ¥

k2| Z|A| o]y

<k 3|
O b

PPCPs §t2 &

2| 2|4 22

sk 3
O b

BO
)
__o_._

b

PPCPs

3t
22151887t A= of#

Az

Ix
a

Al

St
of

)

2|Li2tol 28 7ts

(1" 2] 479 =



1.3. 97 AA 9D i

1.3.1. 47 AA
Sguel Ao ghi= QAR o okEat WL 3IEHA|E ] AL 9 A

o|22 uiA(I1E)
1) CECs, PPCPs, A&H5} 51| &
2) PPCPs 27 2|3l 2{Zt 'hot
3) AP EH A RIS AL I A =
.i

=3

H 2 o
v ' 1
_ 4 oo N\

([ amgoerz ) MBS =

AV EHAS|s AT Ar bR AT

sz A 2amE) | | sy s 2a0vay

1) 24 2lsl-3izt &AM 1) 24 2lsl-sie &AM

2) 912 HE 24 2) 912 HE £4

3) 2 HE £A 3) 2 A= £

2) A 2 AAE 2) A Y AAH
9 ) | | A ) S ) | | A
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D WA 76, 2) @ FA, 3) B7F W, 4) B7F A7), 5) B U,
6) flafid B 7=, 7) HE, 8) BIF § FAE FEste] AL
He NS A B

AE £ - 8 WeHG5G.1.24, 5.2.28) M= AN 713 A

5 EQ g @ b Hke® AASD 7 Aeke At

AEFAOH, 74 2 AR =Y -9 Uds ndsoit £4
T W =9 B9 A, @9l g+ DB(Pubmed,
ScienceDirect), T-&22Z# FolA FHsta, = £ B¢, =3
SA, S3F, RAERAE, @ZA-AGtATd, =

o] 7oA AFstes AAAE, =l 8<% DB(DBPia, KISS), &2
Zel FelA FAREAT. vt d3Y S HAA =P E A A
(http://www.law.go.kr) &} 2 ollH] W g K DB (http://www.

2
oY,
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f
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lawnb.com) & ©°]&3}%l1, HE Ne T30t HA|AH

(http://likms.assembly.go.kr) & ©]&3}% ).
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II. JA k&3 sl Fe] &4 o3
Az Weto =M AR A4 E7HA =

o
e9)
®
&
)
1o
2
T
=,
[-40
r
AL
o0 —U

F(PPCPs) @ AZFLAF that 7
W FEe AWEI(2.17), 9ekE - e §F(PPCPs)CE QAd

s Slall A ks HES (2.24), AP E A S =S

2.1. Q1A g oJoFE A&E3eAEF NI HY

2.1.1. 3 2AEZ(CECs)

vl= 34 A (U.S.EPA)S 42 7] (ambient water quality criteria,
AWQC) ¥ A& 7] (aquatic life criteria, ALC)S A3dt= 34 oA
=S RAGa FAHAE BEstr] flstel Sl #AlS Folok
ot ed=dTo] lue €A ¥, olE ¥4 29 =4 (contaminants

of emerging concern, CECs)o]g} W&ot #4 &2 (CECs)el

rlr

71 9= (POPs), wEHAIZN=4 (EDCs), YHied
(Nanomaterials) & W]FE3ste] ook - /A& &-F (PPCPs) ol 3+
o] 9l AEES ¥33al U (U.S.EPA, 2008; Hoyett et al., 2016;
U.S.EPA, 2019a) ([1¥ 4] #F=x).

HHedEdS 2L 4ol ofye ojn] 4 d3t Sl HEe

AE =ARA, Ted 1 =AY TS BEA vt HTol HE
7ol wdshd s @A) mgor EAeks Zlo] el Edolth
dedede ARFRol Wi, A AAA R Axg, Aske, AAo] A

« 7 .
12 -"'H._E 'I--'.I



FAME AEHD o, vF srl FAE dFs vFH ¢
7F ki BaE 3 itk (Hoyett et al., 2016). 12y o} & 7k#] 1 &

43k (effect), A5 (fate), X&5A (persistence) ol ol 4
B} @] ok& Aol gt (Meiburg, 2018).

ook - A #E] L (PPCPs) ol /5ol A= AL #Hed=
£

, AEKA Toll disl JryE FEskA drh olv] ARAFIILAEA,

24 ol dalide AR oAl Fol ZpsiAa 9l
A9k, ook - ARl 8% (PPCPs) ol tialr = L F7bo| A Ao
Aalds Hrkeks ool HFEa glon, syt S8 7t
A=A AdstA whAEe QA ke Aotk wEkA A EA
24 ookE - AT §F (PPCPs) ol ghEo] A RS sy
AE A7, 54 A9, g8 BrE ZEUHP Fol oFojAaL, 9l

B7} A7) viEE F o) Q)

CEGCs

4 R

Nano-
materials
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2.1.2. %F - /|A#EEF (PPCPs)

ojokE - TR ¥ &35 (PPCPs) > -¢-el7} A4 &olA 3] Abgsh=
29A4, JEA, FYA 5 o 2FF (Pharmaceuticals) ¥ 3}4EFS X
gato] AR - BlE - Xk - 24 - 3" W AA - A5A - AAEA T

°] 7fel#e] 8= (Personal Care Products, PCPs)S EEo]| o]2= W

u2

olth([2¥ 5] #X). Daughton et al(1999) 7} A& ALg3t Zo=®
A Qom, B dAFo|rE= PPCPsE <9 okE - sl ag] &0l 2
2 8kth 9okE - Qe 8% (PPCPs) S e AFFLOE Fo

B2 o, AETH g4 AdEe] xFH S AEe dx A

N

Y\

EA(5Y AEE 3 HE didel A& Iy &4 ol #F
Ho] B4 AEAC JEatA & TS vHE ThsAdol Y] Wil
t}(Boxall et al., 2012). T8t oJek# - 7132 &5 (PPCPs) ol &5
of &= A =elgetd] 54 ol dEAQ T4y yRler #

A AL A k1 (Boxall et al., 2012; Ebele et al., 2017), 7}(5) A &4

G
i

(pseudo persistence) & 743l QlojM AsE2ZE AHEAHS 7HH
A A FFS v A7) WFolth(Wang et al,, 2016; Archer et

al., 2017).

( o|2kF- 7l 2te| 8-F(PPCPs) \

o= iRl 8F
(Pharmaceuticals) (Personal Care Products)

14 ’



2]

)

—

)
rzl@

A5

AN ZaAe A )

=017k AlFel #

A 7, vkl

w2

[e)

=N eR
o =

a4, A

A

d

GRS

=

ﬁo
B
s

—

NI

O
g
0

0

o

0
0

oF

FFe A AAFeRE 2%

g2k

o (Wang et al., 2016), A8]= Ax}

S

A

A7

- Q1] &35 (PPCPs) &

| o] T

Thehe 54

=
o

107 tone] &

(Mompelat et al., 2009; Boxall et al.,, 2014; Owens, 2015; Beek,

Weber, Bergmann, Hickmann, et al., 2016; Dodgen et al., 2017), 2]

2009;
2l

Fick et al.,

2005;

2t} (Jones et al.,

=L

A

T M =

T
RN

.
fite)

=84 &

2014).

Weber et al.,

2009;

Mompelat et al.,

3 A (Lyons, 2014; Sebestyén

e

Ethinylestradiol (EEy) ol #7] =%

oy
Lo

Do (Kidd et al.,, 2007), A3H AF<l Oxybenzonel Z

[}l

©
=
5|

bojo] A4}

S

Jere] arsz e 9w WA

9]

319 o (Glusac, 2018).
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7}, &) ¢F#E (Pharmaceuticals)

o] ok (Pharmaceuticals) = Atgoly s&2o 2
AR - Ak, AFolu = Trxet Vel ofystE dFEF=

EA o R AbgshE AoEA ddl AFelA oM E tEHE EFel

=
o txd oz s =EA, A, AAZxAA, NSAIDs, WERxSEA],
EEl

o
)
L
ﬁ
kil
)

A, kA, A ek Fo] It (Wang et al., 2016).

EAS A3 o 9d, 2007). oJokEo] Ant detEAy s A
HAS 7HX = FES AE84 &A (biological activity) & 7FA 3L Q)
t}h= Aol (Taylor et al., 2014; Ebele et al., 2017). 53] 32 5%
25 AESA GAS HAugAzla 8Xo] AHKHOE FAHER T
Aoz MAAEem, Al Fyayt Hel yhel ol vlEA AEA
NAL Aol dojdrh= 54S 7HA L Atk (Ebele et al., 2017). ¥
A Foll 2Xshe ook wo] | AES doR A v AEAA
g EW A s4deA 9ol FrebAY A ks doA g%
2 42 Gy B I FelE otk (Ebele et al., 2017). E3,

ojopyitol OEg AmEBAWL thEA e FERE JEX oS 9

o
o
=
i
N
)
ofr
oX
o
30
~
R=)
Sl
=
=
o

5

I
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., 2005), &4 Fol Z+x3}
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1}, 7NQ1338]8F (Personal Care Products, PCPs)

olobE - AW &F(PPCPS) 9 & F& wIaln 9]

rlr
=
rO
r
Ac)
ofo

mlo
el
i)
ol
ol
2
1o,
o
o
]
9
>

¥ (personal care products, PCPs)< 34+
E5HA AFEsh AR, M, ZA, A7, Aok HerndE, Ay 4w
AA, 2mAlL AREA & 23 AFTolvh AR EE (PCPs)
o= ookt wixbZtAl® AESH S ol Sl Ak il
g &F (PCPs) 2 A& A FAI7I=H AAEH I oL, et S
oF Pz QY gt Ar2E F dHor FEHL v 1Y
Lt PCPsell tigt Aol AA o2 HFstE 7 SAlelA Aeld nt
7} itk o8] &M consumer product(2B]AFAE) ) household
care product (ZF4 &2 #)3%), household products (7}8€3%), personal

care product (7Rl £F) S0 7 AFsy Y= AHo|n, 714 @o

—_

AFE-E = 8017} personal care product(PCPs)olt}, # <ltor =
PCPsE #9ste] iy dE-os F-27|2 3t
MA#A L5 (PCPs) ol gl e A HEA (preservative),
gk (fragrance), A (antimicrobial), AL SA (UV filter) -©]
ATk 2 oy EFA] IR &F (PCPs) 0.2 AAHIL Q= A
T fFEol A7ads Fd + v Al e A= (CECs)o] E£3He
ojokE - /AT & (PPCPs) o 374 fl&ll & faiA= g
&3 (PCPs) el g A& Fd+ dofsh= Zlo] wi¢ Fastth w
2hA 2 Ao JiIA EFES AFsta e ue] FdE gAE)

of AMelztel g Fel FHHo Y AF IS TR,

PAAL AEA, AREALE ALY Y §5E # st Aol oMEf—_ Ml
g gFol 2FA7]7] Bosh SHo] glov, AAdBEEEY] F8 TS st 54
A A AA, A2EA, ABEA|C SHiEe = ”—E'r%(Ant1m1croblal/Ant1bac eria
Antiseptic/Disinfectant, Biocide, Surfactant)O] Hx_]‘:ﬂ_‘j/]oﬁ’l FHor FAE
vz B =wdAs AAl, As5A, AAEAE VB3 EEFY FEoR ?L"fj]'oﬂ =
17 =

rH

10<1ﬂ



T S Ao FRlo] hsakal, B fofelA wol o] &sh=
dlo] gl wlo] 421 NCBI Pubmed (http://www.ncbi.nlm.nih.gov/pubmed),
=8k A W (KISS, http://kiss.kstudy.com), =3 A X} =4 (http://dl.
nanet.go.kr)= °]gst o, AV 20199 49 17LdHE 44
2247 3 ©HAA] AREEE A o]= A Fo A “personal care
products”¢} “PPCPs” ? o]Qit}. 7+ DBZHE Hed =% 5=
(N=777) el 5 =TN=98)3% A& AFEcl AAs HoAE
20079 ol AR (N=73)F Aol 12 =% 5=5N=606)< 24
sttt ol =i ZheH s FAE F A, 7F 7R gleol &

v ggstm QAY, PCPsE MEE RS @1 9ok

Mo

(pharmaceuticals) ¥ &3tslo 73k 21 &5 PCPs& 27| vwto = -

e
)

FHE (N=565)2 #|23}o] 2%

]_ -1 O A
A gigos SRTt(N=41). +d g4 ¥ (29 617 21, HF
4 Avhe [E 13 2o
DB search result
(N=777)
(Pubmed 692, KISS 36, NAL 49)
Excluded by
duplication (N=98),
ry List period ~2007 (N=73)
PotentlaII%/ releva)nt studies
Excluded by
screening of contents
(N=565)
Secondary List
(Final List)
Reports screened through
contents (N=41)
(2§ 6] WAL (PCPs) i 73 72 98 £d &4 34
S RE gGMAl “pCPs”= AMo|A ASEel=d, 1 o]4= PCPs7F Percutaneous

Cardiopulmonary Support, Primary Care Providers, Physician Community
Partnerships 59 <¢fAlZ AFg-¥ 31 9131, A2 Personal Care Products@ AFE-¥
w20 A9 gl W (N=6) o

18 A = TH



[ 1] 7§38 &% (PCPs) & AE 3 7% A3

No Category Substances Reference
| Antibacterial agents Triclosan, Triclocarban Xu et al,
Insect repellents Diethyltoluamide (DEET) 2019)
Insect repellents DEET
Herbicide Atrazine
Corrosion Inhibitor Benzotriazole
- - (Kumar et
2 Antidepressant Fluoxetine al. 2019)
Flame retardant TCEP ”
Antimicrobial Triclosan
Plasticizer Bisphenol A
Fragrances Galaxolide, Tonalide, Traseolide, Celestolide, Musk ketone,
OTNE

Insect repellent DEET

Antibacterial TCS (Biel-Maeso

3 UV-filters EHS, HMS, 4-MBC, OC, EHMC, BP-3 etal,, 2019)

Acenaphthene,  Naphthalene, Fluorene, Phenanthrene, ’

PAHSs Fluoranthene, Pyrene, Benzo[a]anthracene,
Benzo[b]fluoranthene, Benzo[k]fluoranthene, Chrysene

OPFRs TIBP, TNBP, 2-EHDP, TPP

Preservatives MeP, EtP, PrP, i-PrP, BuP, HeP, BzP

4 Anticorrosion agents BTri, 5-TTri, 5-CIBTri, XTri (Lu et al,
Antimicrobials TCS, TCC 2018)
UV-filters 4-OH-BP, BP-1, BP-2, BP-3, BP-4, 2,3 4-TriOH-BP
Washing & Cleaning 2-octyl-2H-isothiazol-3-one (OIT), 1,2-benzisothiazol-3(2H)-

5 agents one (BIT) (Wieck et al.,
Biocidal products DEET, Icaridine, Benzalkonium chloride 2018)
Preservatives Carbendazim, Diuron, Tebuconazole, Terbutryn
UV filters BP-3, BP-8, OD-PABA, EHMC, 4-MBC, OC
UV stabilizers UB-P, UV-234, UV-320, UV-326, UV-327, UV-328, UV-329 (Montesdeoc

6 Preservatives MeP, EtP, PrP, BuP, BzP a-Esponda et
Disinfectants TCS, TCC al., 2018)
Fragrances HHCB, AHTN
Perfluoroalkyl PFBuA, PFPeA, PFHxA, PFHpA, PFOA, PFOS
compounds
Non-ionic surfactants NP, NP1EO, NP2EO
Anionic surfactants LAS C10, LAS C11, LAS C12, LAS C13, AS-C12, AS-C14,

7 AS-C16, AS-C18 (Aparicio et
Preservatives MeP, EtP, PrP, BzP al., 2018)
Biocides TCB. TCS
Plasticizers BPA, DEHP
UV-filters BP-1, BP-2, BP-3, BP-6, BP-8, 4-OH-BP
Hormones EE2,El, E2, E3
Biocides DEET, CBD, CBZ, MCZ, MP, EP, PP, TCC, TCS (Yao et al

8 Synthetic musks AHTN, HHCB 2018) ?
Benzotriazoles 5-TT
Antls.eptlc Trilclosan (Diaz et al,

9 Plasticizer Bisphenol A

2017)
Natural estrogen Estrone

10 Stimulant Caffeine (Kaur et al.,
Antimicrobial agent Triclosan 2018)
Preservatives Parabens
g?:if;:;gfﬁg Triclocarban (TCC), Triclosan (TCS), Methyltriclosan

. Insect repellents N,N-dithyl-m-toluamide (DEET) (Yang et al.,
Fragrances Galax.ohde fragrance (HHCB), 2017)

Toxalide fragrance (AHTN)
2-Ethyl-hexyl-4-trimethoxycinnamate (EHMC), 4-methyl-
Sunscreen UV filters benzylidene-camphor  (4-MBC), Octyl-methoxycinnamate
(OMC), Octyl-triazone (OC)
Cosmetics OPP, DMP, BHT, BPB, CP, EPB, MPB, PPB M

12 Deodorant stick, soap 3,4,5,6-Tetrabromo-o-cresol (Gr;}ﬁ:_ ot
Disinfectant/ 2-NP, 4-NP, OP, PCMX, MTCS, NP, p-Benzylphenol, TCC,

L al., 2017)
Antiseptics TCS

19



No Category Substances Reference

OTNE, 2-Amino-MK, 2-Amino-MX, 4-Amino-MX, CAN,
AMB, AMN, AMA, BS, DPMI, ADBI, Civetone, Musk MC4,

Fragrances Musk NN, Eugftnol, PPL, CPD, HHCB, HHCB-laCtone,
TBCr, Helvetolide, Lilial, Limonene, Linalool, MID,
Muscone, MA, MK, MM, MT, MX, AHMI, Romandolide,
AHTN, ATII, AETT

Insect repellent DEET

Sunscreen 2-EHMC, 4MBC, BP, Bp-1, BP-2, BP-3, BP-4, EHMC, OC,
OMC, OT

Surfactants LAS C10, LAS C11, LAS C12, LAS C13

Toothpaste MNT

Parabens Methylparaben, Propylparaben

13 UV filters Benzophenone-3, Benzophenone-4 g?rczl(lﬁrﬂ et
Plasticizer Bisphenol-A ”

. Benzophenone, Galaxolide, N,N-diethyltoluamide, Tonalide,
Cosmetics . .

14 Triclosan, Trlclgcarbfin _ (Bartrons et
Surfactants Perfluorooctanoic acid (PFOA), Tergitol al., 2017)
Phytosanitary products  Clofibric acid
Antimicrobial Triclocarban, Triclosan

15 UV filter Oxybenzone, Benzophenone (Balakrishna
Stimulant Caffeine, Paraxanthine etal., 2017)
Artificial sweeteners Saccharin, Sucralose, Acesulfame, Cyclamate
Stimulant Caffeine
Insect repellent N,N-Diethyl-meta-toluamide (DEET) (Avila et al.,

16 Sweetener Sucrose 2017)
]lzizgtliiirzeéirdam/ Tris(2-chloroethyl) phosphate
Fragrances Musk xylene, Musk ketone

2-Phenoxyethanol, Methyl paraben, Ethyl 4-hydroxybenzoate,
Preservatives Propyl 4-hydroxybenzoate, Isopropyl 4-hydroxybenzoate, (Wang et al

17 Butyl 4-hydroxybenzoate, Isobutyl 4-hydroxybenzoate 501 6)g ”

.. Triclosan, 2-Phenylphenol, 4-Chlorocresol, Chloroprene,
Disinfectants
Bromoprene, 4-Chlorocylenol
Sunscreen agents Octocrylene, Ethylhexyl methoxycinnamate, Oxybenzone
Preservatives Methylparaben (MP), Ethylparaben (EP), Propylparaben (PP),
Butylparaben (BP)
Disinfectants 2-Phenylphenol (PHP), Triclosan (TCS), Triclocarban (TCC)
Plasticizer Bisphenol A (BPA)
Metabolites Nonchlorinated  carbanilide (NCC), Dichlorocarbanilide (Peng et al.,
18 (DCO) 2017)
2-Hydroxy-4-methoxybenzophenone (BP3), 3-(4-
UV filter methylbenzylidene)camphor (4MBC), Octocrylene (OCR),
Octyldimethylparaaminobenzoate (ODPABA), Avobenzone
(AVO), 2-Ethylhexyl 4-methoxycinnamate (EHMC)
UV stabilizer UV531, UVP, UV329, UV326, UV234, UV328, UV327
Preservatives Methylparaben, Propylparaben, Benzylparaben
UV filters Camphor, Benzophenone-3, Octocrylene

19 Antimicrobials Triclocarban, Triclosan (Li et al,
Plasticizer Bisphenol A 2016)
Fragrance Acetophenone
Fungicide Thiabendazole
Organic UV filters Benzophenone
Antimicrobials Triclosan, Triclocarban

Methylparaben, Ethylparaben, Propylparaben, Butylparaben,
. Benzoparaben, -Hydroxybenzoic acid, - (Figueiredo

20 Preservatives Hydroiyphenylacetic r:1ci(§], p—l-}I,ydroxyphenylpropionic acil(gi, etal., 2016)

Isopropylparaben
Musk Ketone, Musk Ambrette, Musk Xylene, Musk Moskene,
Musks :
Musk Tribetene
Biocide Triclosan (Ortiz de

21 Preservatives Ethylparaben, Methylparaben, Propylparaben g}; 1r21)a et al,

29 Antibacterial agents Triclosan (TCS), Triclocarban (TCC) (Tanoue et
Preservative agents Methylparaben (MeP), Ethylparaben (EtP), Propylparaben all., 2015) E

20 A =Tl ek 1
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No Category Substances Reference
(PrP), Butylparaben (BuP)

Insect repellent N,N-diethyl-3-toluamide (DEET)

Plasticizer BPA

Insect repellent DEET

Antiseptic/ . You et al.,
2 Disinfectant Triclosan (2015)

UV filter Benzophenone-3, 4-Methylbenzylidene camphor

Termiticide Fipronil

Herbicide Atrazine

Plasticizer Bisphenol-A

24 Insect repellent DEET (Padhye et
Detergent degradate Nonylphenol al., 2014)
Flame retardant TCEP
Antimicrobial Triclosan

Dimethyl phthalate (DMP), Diethyl phthalate (DEP), Dibutyl
phthalate (DBP), Di-iso-butyl phthalate (DIBP), Butyl benzyl
Phthalates phthalate (BzBP), Bis(2-ethylhexyl) phthalate (DEHP), Di-n-
25 hexyl phthalate (DNHP), Dicyclohexyl phthalate (DCHP), Di- (Guo et al.,
n-octyl phthalate (DNOP) 2013)
Methyl paraben (MeP), Ethyl paraben (EtP), Propyl paraben
Parabens (PrP), Butyl paraben (BuP), Benzyl paraben (BzP), Heptyl
paraben (HepP)
Preservatives Ethylparaben, Propylparaben, Butylparaben, Methylparaben
2 Fragrances Galaxolide, Celestolide, Tonalide, Phantolide, Traseolide, (Bu et al,
Musk ketone, Musk xylene, Cashmeran 2013)
Disinfectants Triclocarban, Triclosan
Disinfectant Triclosan
Galaxolide, Iso-E-super, Musk ketone, Musk xilene, .
Fragrances Phantolide. Tonalid (Ortiz de

27 antoude, “onaice - - Garcia et al.,

Preservatives Ethylparaben, Methylparaben, p-Hydroxybenzoic acidc, 2013)
Propylparaben

Surfactant 4-Nonylphenol

Al.lt.l microbial agents/ Triclosan, Triclocarban

Disinfectants

Synthetic musks/ Galaxolide (HHCB), Toxalide (AHTN) .

28 Fragrances - ‘ (Liu et al,
Insect repellents N,N-Diethyl-m-toluamide (DEET) 2013)
Preservatives Parabens (alkyl-p-hydroxybenzoates)

2-Ethyl-hexyl-4-trimethoxycinnamate (EHMC), 4-Methyl-
Sunscreen UV filters benzil};dine-Zamphor (4MByC) ( : Y
Dimethyl adipate (DMA), Diethyl adipate (DEA), Dimethyl
phthalate (DMP), Diethyl phthalate (DEP), Diisobutyl
phthalate (DIBP), Dibutyl phthalate (DBP), Dimethoxyethyl
phthalate (DMEP), Diisopentyl phthalate (DIPP), Dipentyl
Plasticizers phthalate (DPP), Benzylbutyl phthalate (BBP), Di(2-
ethylhexyl) adipate (DEHA), Diisoheptyl phthalate (DIHP),
29 Di(2-ethylhexyl) phthalate (DEHP), Dicyclohexyl phthalate (Llompart et
(DCHP), Diphenyl phthalate (DPhP), Di-n-octyl phthalate al., 2013)
(DOP), Diisononyl phthalate (DINP), Disodecyl phthalate
(DIDP)
Cashmeran, Celestolide, Phantolide, Musk ambrette (MA),
Musks Traseolide, Galaxolide, Musk xylene (MX), Tonalide, Musk
moskene (MM), Musk tibetene (MT), Ambrettolide, Musk
ketone (MK),
Preservatives Methyparaben, Ethylparaben, Propylparaben, Butylparaben

30 Benzophenone, Benzophenone-1, Benzophenone-2,  (Gracia-Lor

UV filters Benzophenone-3, Benzophenone-4, Ibuprofen-d3, Diclofenac- et al., 2012)
d4, Valsartan-d8, Ethylparaben-d4, Benzophenone-3-d5

Anti-oxidants Butylated hydroxyanisole, Butylated hydroxytoluene

PAHSs Fluorene, Phenanthrene, Chrysene, Naphthalene,

31 Fluoranthene, Pyrene, Benzo[k]fluoranthene, Benzo[a]pyrene (Basaglia et

UV-blockers Benzophenone, Octocrylene al., 2011)
.. Aldrin, 2,4-DDD, Lindane, Heptachlor, Dieldrin, 4,4-DDD,
Pesticides .
Quintozene
21 AM =T



No Category Substances Reference

Fragrances Musk ketone, Galaxolide, Musk xylene

Plasticizers Di-iso-butylphthalate, Dioctylphtalate

Disinfectants Triclosan, Methyltriclosan, Triclocarban

Fragrances Musk ketone, Musk xylene, Celestolide, Galaxolide, Tonalide

(Brausch et

32 Insect repellent DEET

. al.,, 2011)

Preservative Paraben

UV filter 4MBC, BP3, EHMC, OC
27 compounds approved in the European Union, including
benzophenones, p-aminobenzoic acid and derivatives,

UV filters salicylates, cinnamates, camphor derivatives, triazines,
benzotriazoles, benzimidazole derivatives, dibenzoyl methane
derivatives
N,N-Diethyl-m-toluamide (DEET), 1-Piperidinecarboxylic  (Buchberger,

3 Insect repellents acid 2-(2-hydroxylethyl) 1-methylpropyl ester (Bayrepel) 2011)
Antimicrobials/ 5-Chlor0-2-(2,4-dichlor_0phenoxy)phenol (Tri_closan), 3-(4-

. Chlorophenyl)-1-(3,4-dichlorophenyl)urea (Triclocarban), p-

Preservatives .

Hydroxybenzoic esters (Parabens)

Synthetic musk  Aromatic nitro musk compounds, Polycyclic musk

fragrances compounds, Macrocyclic musk compounds

Phthalates Diethyl phthalate (DEP), Dibutyl phthalate (DBP), Butyl

(Plasticizers) benzyl phthalate (BBP), Di-(2-ethylhexyl) phthalate (DEHP),

Dimethyl phthalate (DMP)

Parabens Methylparaben, Ethylparaben, Propylparaben, Butylparaben
2,4-Dihydroxybenzophenone  (Benzophenone 1, BP-1),
2,2'4,4'-Tetrahydroxybenzophenone (Benzophenone 2, BP-2),
2-Hydroxy-4-methoxybenzophenone (Benzophenone 3, BP-

3), 2-Ethylhexyl 4-dimethylaminobenzoate (OD-PABA), 3-(4-

UV filters .

Methylbenzylidene)-camphor (4-MBC), 3- (Witorsch et

34 Benzylidenecamphor (3-BO), 2-Ethylhexyl-4- al., 2010)

methoxycinnamate (OMC), 4-t-Butyl-4'-methoxy- ”
dibenzoylmethane (B-MDM)
4-Acetyl-1,1-dimethyl-6-tert-butylindane (ADBI), 7-Acetyl-6-

Synthetic  polycyclic ethyl-1,1,4,4-tetramethyltetralin (AETT), 6-Acetyll,1,2,3,3,5-

musks hexamethylindane (AHMI), 7-Acetyl-1,1,3,4,4,6-hexamethyl-
tetralin (AHTN), 1,3,4,6,7,8-Hexahydro-4,6,6,7,8,8-
hexamethylcyclopenta-y-2-benzopyrane (HHCB)

Antimicrobials 3,4,4'-Trichlorocarbanilide (Triclocarban), 2,4,4'-Trichloro-2'-
hydroxydiphenyl ether (Triclosan)

Acetophenone, Acetyl cedrene, Cashmeran, Celestolide, d-
35 Fragrances Limonene, Galaxolide, Indole, Musk ambrette, Musk ketone, (Langdon et
Musk moskene, Musk xylene, Phantolide, Tonalide, Traseolide  al., 2010)

Antimicrobial Triclocarban, Triclosan

Antimicrobial Triclosan methyl, Triclosan

compounds (olad =

36 UV filters 4-MBC, EHMC, OC, BP-3, HS, B-MDM 9 016; e
Organo-phosphate TCEP, TCPP, TDCPP, TPP, TBEP, TnBP, TEHP
flame retardants
Surfactants Alcohol ethoxylates, Alcohol sulfates, Alcohol ether sulfates,

Linear alkylbenzene sulfonates, Ether sulfates, Soaps

Lipophilic care Fatty alcohols or acids often bound to another residue by an

components and
. ester or ether bond

emulsifiers

Fruit acids and solvent . . S .

Chelating or buffering agents (Citric acid, Malic acid)

37 alcohols ‘ _ ‘ ‘ 4 _ (Tolls et al.,
Polymer ingredients Silicone oils, Cyclic volatile methylsiloxanes (D4, D5) 2009)
Preservatives Parabens, Aldehydes, Alcohols, benzoic acid, Salicylic acid
Hair dyes -

Dyestuffs -

Ultraviolet filters -

Perfume oils Solvents, Nitro musk compounds

Propellants Propane, Butane, Dimethyl ether
Naphthalene, Acenaphthylene, Acenaphthene, Fluorene, (Pietrogrand

38 PAHSs Phenanthrene, Anthracene, Fluoranthene, Pyrene, Chrysene, e et al,

Benzo[k]fluoranthene, Benzo[a]pyrene 2009)
22 H =T



No Category Substances Reference
Plasticizers Dimethylphthalate, Diisobutyl phthalate, Dioctylphtalate
Anti-oxidants Fgggted hydroxyanisole (BHA), Butylated hydroxytoluene
Pesticides Dietl}yltol_uam_ide (DEET), Lindape, Quintozene, Heptachlor,
Aldrin, Dieldrin, 2,49-DDD, Endrin, 4,49-DDD
UV-blockers Benzophenone, Octocrylene (Parsol 340)
Antiseptics Chlorophene
Fragrance Musk ketone
Synthetic musks Tonalide (AHTN), Galaxolide (HHCB), Celestolide
Stearic(octadecanoic) acid, Palmitic(hexadecanoic) acid,
Surfactants Nonylphenol  polyethoxylates ~ (NPEO),  Octylphenol
19 polyethoxylates (OPEO) (Kagle et al.,
Degradation  product Nonylphenol 2009)
of NPEO
Preservative EDTA
Insect repellent N,N-diethyl-m-toluamide (DEET)
Sunscreen agents Benzophenone-1, Benzophenone-2, Benzophenone-3,
Benzophenone-4 (Kasprzyk-
40 Preservatives Methylparaben, Ethylparaben, Propylparaben, Butylparaben Hordern et
Disinfectants/ Triclosan, 4-Chloroxylenol, Chlorophene, 3,4,5,6-Tetrabromo-  al., 2008b)
Antiseptics o-cresol, p-Benzylphenol
Sunscreen agents Benzophenone-1, Benzophenone-2, Benzophenone-3,  (Kasprzyk-
41 Benzophenone-4 Hordern et
Preservatives Methylparaben, Ethylparaben, Propylparaben, Butylparaben al., 2008a)
HFE A o A0 EBHAA F 1767 FPol =EHAUT FAbS
F3d718] Fo] HAI A3, Antimicrobial/Antibacterial/Antiseptic/
Disinfectant(27), UV  filter(26),  Preservative/Paraben(23),

Biocide (23), Synthetic musk/Fragrance (20), Phthalate/Plasticizer

(13), Surfactant(9) +=°2 YeEWt([E 2] FXx).

=
1

Triclocarban & & A A%, Benzophenone, Oxybenzone %
kA A E Paraben,

(DEET) &

=
a

LAS 5 AdgdAdA AR 5o

A&, Bisphenol A(BPA) & X2 o|E - 7}42A] A%, Nonylphenol,

7N A #e] 8- (PCPs) ©ll

tgEo] 9= AES Triclosan,

9] 4

.

EDTA & XEA AE, Diethyltoluamide

A E A AR, Galaxolide (HHCB), Synthetic Musk 5 &

o] S S
Na ol st

o

A

> e
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3 2] 0¥ & (PCPs)

Rk i B T

Category

Count

Substances

Antimicrobial/Antibacterial/
Antiseptic/Disinfectant

27

Triclosan (TCS), Methyltriclosan (MTCS), Triclocarban (TCC), 2-
Phenylphenol (PHP), Chlorophene, Bromoprene, Chloroxylenol
(PCMX), Nonylphenol (NP), 4-Chlorocresol, 3,4,5,6-Tetrabromo-o-
cresol, p-Benzylphenol, 2-Nonylphenol (2-NP), 4-Nonylphenol (4-NP),
4-Tert-Octylphenol (OP), etc.

UV filter

26

3-Benzylidenecamphor (3-BC), 4-Methylbenzylidenecamphor (4-MBC),
Benzophenone (BP), Benzophenone-1 (BP1), Benzophenone-2 (BP2),
Benzophenone-3 (Oxybenzone, BP3), Benzophenone-4 (BP4), 2-Ethyl-
hexyl-4-trimethoxycinnamate (EHMC), Ethylhexyl methoxycinnamate
(INCI), Octocrylene (OC), Octyl-methoxycinnamate (OMC), Octyl
triazone (OT), Avobenzone (AVO), 2-Ethylhexyl 4-
dimethylaminobenzoate (OD-PABA), 4-t-Butyl-4'-methoxy-
dibenzoylmethane (B-MDM), UB-P, UV-234, UV-320, UV-326, UV-
327, UV-328, UV-329, UV-531, etc.

Preservative/Paraben

23

Methylparaben (MeP), Ethylparaben (EtP), Propylparaben (PrP),
Butylparaben (BuP), Benzylparaben (BzP), Heptylparaben (HepP),
Isopropylparaben (I-PrP), p-Hydroxybenzoic acid (PHBA), p-
Hydroxyphenylacetic acid (PHPA), p-Hydroxyphenylpropionic acid
(PHPPA), Ethylenediaminetetraacetic acid (EDTA), etc.

Biocide

(Insect repellents/Herbicide/
Pesticide/Fungicide
Termiticide)

23

N,N-Diethyl-meta-toluamide ~ (Diethyltoluamide, =~ DEET),  2-(2-
hydroxyethyl)-1-piperidinecarboxylic ~ acid  1-methylpropyl ester
(Icaridin, Bayrepel), Atrazine, Lindane, Quintozene, Heptachlor, Aldrin,
Dieldrin, 2,4-DDD, Endrin, 4,4-DDD, Benzalkonium chloride, Triclosan
(TCS), Triclocarban (TCC), Carbendazim (CBD), Climbazole (CBZ),
Miconazole (MCZ), ThiabendazoleEthylparaben (EP), Methylparaben
(MP), Propylparaben (PP), Fipronil, etc

Synthetic musk/Fragrance

20

Galaxolide (HHCB), Tonalide/Toxalide (AHTN), Celestolide (ADBI),
Versalide (AETT), Phantolide (AHMI), Traseolide (ATII), Romandolide,
Helvetolide, Lilial, Linalool, Civetone, Eugenol, Iso-E-Super (OTNE),
Acetophenone, Cashmeran, Ambrettolide, Acetyl cedrene, d-Limonene,
Indole, Solvent, Musk xylene (MX), Musk ketone (MK), Musk ambrette
(MA), Musk moskene (MM), Musk tribetene(MT), etc.

Phthalate/Plasticizer

13

Bisphenol A (BPA), Di(2-ethylhexyl) phthalate (DEHP), Dimethyl
adipate (DMA), Diethyl adipate (DEA), Dimethyl phthalate (DMP),
Diethyl phthalate (DEP), Diisobutyl phthalate (DIBP), Dibutyl phthalate
(DBP), Dimethoxyethyl phthalate (DMEP), Diisopentyl phthalate
(DIPP), Dipentyl phthalate (DPP), Benzylbutyl phthalate (BBP), Di(2-
ethylhexyl) adipate (DEHA), Diisoheptyl phthalate (DIHP),
Dicyclohexyl phthalate (DCHP), Diphenyl phthalate (DPhP), Di-n-octyl
phthalate (DOP), Diisononyl phthalate (DINP), Disodecyl phthalate
(DIDP), Butyl benzylphthalate (BBP), Di-n-octyl phthalate (DNOP), Di-
n-hexyl phthalate (DNHP), etc.

Surfactant

Linear alkylbenzene sulfonates (LAS), 4-Nonylphenol (NP), LAS C10,
LAS C11, LAS C12, LAS C13, AS-C12, ASOC14, AS-C16, AS-C138,
Alcohol ethoxylates, Alcohol sulfates, Alcohol ether sulfates, Ether
sulfates, Soap, Stearic(octadecanoic) acid, Palmitic(hexadecanoic) acid,
Nonylphenol polyethoxylates (NPEO), Octylphenol polyethoxylates
(OPEO), Nonylphenol monoethoxylate (NP1EO), Nonylphenol
diethoxylate (NP2EO), perfluorooctanoic acid (PFOA), Tergitol, etc.

Flame retardant

Tris(2-chloroethyl) phosphate (TCEP), etc.

PAHs

Acenaphthene, Acenaphthylene, Anthracene, Naphthalene, Fluorene,
Phenanthrene, Fluoranthene, Pyrene, Chrysene, Benzo[a]anthracene,
benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[k]fluoranthene, etc.

Stimulant

Caffeine, Paraxanthine

(count 2 ©]3} A=)

Total

176
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E o] 9lth(Boxall et al., 2012).

= g3 erA|Fo|= Triclosan, Triclocarban¥ 2 A2%ZA] AE,
N,N—Diethyl-m—toluamide, 1,4—Dichlorobenzene¥ & 2F&A] A
£ Alkyl-p—hydroxybenzoates, Paraben¥ #Z& HEA A& k¢
i, UV filter A% so] 50 Aot ol&a BF Aesd 244
ol A2 A (bioaccumulation), %534 (biomagnification), U

Hl &7 (endocrine effect) &= YERWZ] wiitol] BEZQ ZAE do

S Mgsta, Bl WAL GBS AGT 5 Ui PAS A

o] = g st}

. WA o2 ARHAAE
WA golzA ABASAES (ABASAE W SYEAY Hdp
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PAEE Fevket Aol WA =9 - 5 P mAGE AT
ofch. webd AF WAA UAA olekE - e §F (PPCPs) o] o
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B Aok 24 AAYW Fo SAEY WA AFEOR PR
AR, e bebs AR M Aok 24 - Ay Sol TEE,
of e sgEow RREL ATk Ty AA Aed FRAA:

"o EE dE L oM aFEE AL LA, AlEHAA
3

Jdo
re
2
p)
.
ox
o
2

Aulre TAVIEE B AR e, oA weFold. o&

B, seddderaa A daliMs A AR 9l sl E 7HA

&8 Folth o2 Aatd [= 419 2t}

L7 =9

[ 4] oJoF& - /HQI#8] &% (PPCPs) #&l W5 W AL B 7HA = #

A2

AlE ud ME o]l 4 % 7}
A
o] ok FEE kR O
- ropAy
o Q1A g0 okE %
g E
159 33E, 2T, repgE x
Aok 24 AFY 5)
3] Y A7) 4% 2 AFLE dnay, X
7H<l AN EE e
_ ¢ 5 X
B2 A, gEuea) 1 oEE TE
& PEE e
(AIEAA, ARA, y
FEwA, Ao, rygsislAE 9 AAEA ) Qi
A, A5 S go] B3 HE,
AR A O

=) U oglg = 20199 129 319 5E

of x4 A4
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2.2. PPCPs 37 93] A7 =il

Al oJobE - A §
7171 18 ofel b werel g FQH, S 273 SAsE 4

s 4 gl wheko] Ha QX d AR Besjth mepy B

n{u
)
g
O
g
9
©
riot
oY,
=2,
=
rlr
Ho
%
il
2
oy
>

N
o
o

2.2.1. AE L AE AL A
AFE LW AR AR FAE AR AFo AR tate] S
B eta, YgafiAdel vty ddEE A9 s AES 3¢ (recall) 8t
AgE A5, AGE ARl B mAL o) Asrin B

st} Al Fal A AES TANR AL ATk Shofo] FAAE

o

oo
o
Y
B
_O|L
rlr
rE
[-‘O
o
of
£)
S
o
D
c

w

o

o
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(@]
—
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rE
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Mlo
\]
(@]
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)_A
rf
—

A A E A e A AEFe AFES A8 bk ¢lal (Danovaro et
al., 2008), €k AF Ax =7FQ1 Zek9- (Republic of Palau) &= A=

o ks HEE 9 2020@HFE Oxybenzone 5 107 3}eHA]E
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o] X3 HAad AF U IF #e Awe B, AHEE rAlekE H
o+S A H T (McGrath, 2018). A38 AR o=z Wo] ALEHE= F

A2 tE:A] HEH AN EE (EDCs) 24 vhefst A &staha] ol

& vpgkA k%] ¢t} (Juliano et al., 2017).

2.2.2. 71 4 74 v
AES AZSAY Fujstr] Ao AFo] zkFofof & Az Wy U

L ogEES Wl - jolstAy Wl - el @ BHOoE Az AF - &
Bogl 9AAY - A A gAY dglel g oF B

COrAAEE BEy, A10ZEAI3Y
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e A w4 95 AT AR AE AR AARYIE, FEEtdE

2.3

87 Foll B3k el A v A= s Eol7] 9% B
o ZA71AQ sAA e E =38 (green chemistry) &t HHQL
‘benign by design’(Daughton et al., 2008) 2 % g3} Welo] )55
AT F, Al N 27 GAlA Y 3wt AEo] Frojste] g
%]

A
ol Ao AFS WEES mFsht Aol Aok Aol

o

rEE, ASE, A9E 5
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(Owens, 2015).

o714, flaliido] A2 AlFel ¥ feiM= ofd e 7HA I 9l
ofof sh=Ao thet =7t ST TEet HE AR P ES s
Aol Ao wylow 1 ro] AN (King, 2017), ol #Ed A
ol ARSI 7 2 = 9]¢k (biodegradable drugs) e WFE+= A
o] FolHtt FQstth= o] thFE7] AR Y (Samuelsson, 2014;
Owens, 2015; King, 2017). oj#" =#o] 3HA &7 =g
Aol o ed AFshA Ha, I =40l Aol AX] vkl st

5 AdgoR FaHE SERT w2 B4 FUsE Fel @

Mjie
i
i)
to
N
N
30
v
1o
12
T
1o
L
i3
0%
>,
T
X
=
>
0%
.1
)
X,
©

2.24. AFAYE 5L A7
seAel el A5 Adstel 0t SO FUSE by
% Zol: AL A Wdel #U% ool B & Ark(Owens,

2015). 18y AFHA SA4EHA FHOZE ek el wek t=
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ATt 20~80%2] AAES Hola Slo] SRR AA7F mEA oA
%t (Owens, 2015; Wang et al,, 2016; King, 2017). 181} <=3}
(ozonation), 943} (chlorination), AF2]A FE3)] (UV photolysis), %
Y3} (membrane filtration), &4 ¥ " (active carbon filtration) %2
2FshE 4 (oxidation process)s &3kl PPCPs &2 Ag3 AA7}
7}&3Fa, Metoprolol, Propranolol, Amoxicillin, Carbamazepine,
Diclofenac &3 o] A&7} 7lss oo Ee A¢ F5m &4
(photocatalytic process) =S AF&3to] AAEZES 90%7HA =Y = 3l
At} (Prasad et al., 2019).

JeEy skAe] gl THE Wol AR H e AESHA e V1A e

+ =840 2gH Sl o AA &F=
AL (Joss et al, 2006), olHA HekAQl n=xg] FHel & R

o
N
o
1
=
o,
=
N
X

FAE St AL FAFHOoR AEKTbsshA Xettke A Ho]l
(Jones et al., 2005). 9= CHEM Trust g #4412 Gwynne Lyons<

e s Fall Ad 2&s FIATIE dele vlEol wol HQskA

=
o
2
o,
o,
Y
4m

A=A (polluter pays scheme) o] Wz} A ok3]ALE 0]
as0] 7Y - A - dujeteE CokEEel i FQ)s 7RI s A
s MAnES A B Fesks Aol npghdeitta el Qlok

(Owens, 2015).

2.25. ¥ 4 A

Owens(2015)> 9JefA o] & mA= &= &1Vl Hall 7



Zlo]th,

&g ook o] A E 7:Mel VICH(International Cooperation on
Harmonisation of Technical Requirements for Registration of
Veterinary Medicinal Products) oA &= &89 ek&o thst 37} 34
N oJokEE AM&she Al E, & A BAIREC] A Ak & s A
AFFRMM) & oy gy 0w AAste s 4 stal UATH(VICH,

2004). oIZ So] “FAg=l JFL I}y et ke AW FELS
AW 5 OY Fe NEFE FIEA e sl T <ww w4
Zoll e FA %e AEZ GHEL WF FEI FA RS o A

S 52 WA e AuE AF EZA N 1A AR o9

UhE RMMo] vl o] 1% 9t} (Liebig et al., 2014). fHATIM =
okl sl RMMS A7IA &5 49, WAl Aol Friye vhd,
ojekEel daAE RMME A71A et sl 1A AdEs A e
k. RMM 5845 U717 94 E RMMS ZAE 5+ Qe 4
A5k WA 7)uto] mtEE Q7 vk (Liebig et al., 2014). FHAFTS
RMME FoAS& A8t 719 A &0k AP S 934 F 7t
7Fo]l =2kl (EMEA/CHMP, 2006) ¢l PBT /vPvB® 4% RMMS H74
& A2 Jlolmekel s 2014l wolstglon, 20199 69714 AE

= vpx 3 g Al oot (EMA, 2018).

54 - AEFAA - 54 (persistent, bioaccumulative and toxic)
I3FA - aAFAA (very persistent, very bioaccumulative)

38 21



F%, RMM2 534540 A7+ 296t A, SF=2=E U3
= A9t (Liebig et al.,, 2014).

RMM2 S4=4d° A4, 5, AHE, 371 5 A Aol 24 did =

rﬂL
L
>
e
D
=
D
o}
B
\)
(@)
(@)
oo
C:
D
=y
[0]¢]
D
o}
D
\\o]
(@)
—
=
o
N
4o
=)
>
)
N
XN
iih)
i

st JEdl FEE Y T Ae F2 WHel A 5 Atk (Webb
et al., 2003; Beek, Weber, Bergmann, Griittner, et al., 2016).

g8y Kuspis et al(1996)7F wl= I =Wl FAdARAH
(Pittsburgh Poison Information Center) W70 5009 ol Al 2 okE A

B oAeel s dwxAbe A, SEAke] 54%7F <2271l Hw

t}.”, 35.4%7F <7 A Aol ot ALt 7.2%7F “H A &=t}

207h “HE/NT A BT 2ulRhn, LA%e] “obzel] shAzichrel

ST @AM E UMY BEE I5A YA, §FE “Return Unwanted
Medicines (RUM)”, TP~ “Cyclamed”, iYttE “Medication  Return
Program (MRP)”, w]= (#]¢l F)& “Unused Pharmaceutical Disposal Program”®. &
FE3 5 F@AN 5, 201D

39 ] &- t}j &



Fre 52 27| =

off

A sEEgoRM AA 89.4%(54% + 35.4%) 7}t
ARt s & F ATk ol fElukEtel A 2007d o AR <
oFE A AE AeAE IA trEA 4tk 2 (2007)0] -2

He e EB&oorE AWiles Ave An,
78.9%7F “Z @ 71E] BAtt”, 9.1%7F “AA) W] @ &5 B
t}, 6.2%7F Wy A =tk 4.3%7F “AFR7I8E A BE 9 okES A}
ottt 1.4%7}F “F= o whEstthr s SEste], AA) 88.0%(78.9%

AA

+ 9.1%)7} slrE =2

FAEFA BT T, T A s P A4 FA R
So] o] folAo} 7bed Aow kAT, T BgolokE £A £
A GA ol AR TFAE A5 AHAE BERE By 2
7] A Fol serwlojop shzul, Jbgul BglobE WA AL Al

2 Jojel] dgat Yol nE o|F stelaly] wi§ Zed ZHo] guk

of Wy - H7] A& veto] g ofHu= ol ERokE
To = ookE . Ao BE] 8% (PPCPs) o 874 98 A o= F
shA] @thal dde 5 . uih, 280 okE 7 AR S AR e

A gBAAE, £ wpa st G FGTE, PPCPE Qe

et Ao Mo
=)

A fels Aztebe G4 Swo] | 4 9L Aow weka
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2.3. AR YNAAH AR =49 LA

2.3.1. AABAAANNAA LS o]EH 1A

B Te) FAQ ARBANAGF b A, B, AN,

7Pel B EA Az whefr) A AL 9

o del dHEHor AR Y= dol= Al E T, e 9l

s
Jlnt
oX,
o
[an
—r
Fel
1%
=)
=
39,

7b, AFA S A H 7Y, ‘Pharmacovigilance’ 590] Uth & Ao =
A A F AR oldlE =ol7] 8l A, fsidE o),
AN F 7P, APAEAH A8 7F, ‘Pharmacovigilance’e] t] gk A}

A7 oo} 54, o7 k9 5 wAFG

7. #si4

D AEE A9

AP S 7k ek Eolelld T FAlel He dole “slsiA
(aFEr) 7 olnr. Slsiidolets dols Ii=old ‘BmEoldibd el &
Ao} QA okt Teivh Hlsrold AP Aol A «9) s Al
< “flgsta sz A R goHo] v £A4 aUEE 9 0E) -
Agstar, el (F) -2, 4 W) -dde Eo ool = o)
o] A4 vt Ao st dolrh | "wEAM U ow &4
& Sl AAATE WA ok

ohet, sl el <flslidr e Apols Fal SlsiAdoleke eolrh kA
A BAE FokE  dn A fHe] AEe ML vk =

AelA] ok $lal7h Seubd ke Zolehs ol E@He] Ytk F 9

"~

fx

1o

.

0 zgaro)de] ‘9@l An|Al mEIoUAbHY] FE2HA GO AAFe] Al
, Ao 5o SHdE AFEAE AR Fosta myTolde] frdte FEHE F
QIE]YIAFA 9 (https://opendict.korean.go.kr/main) =
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olr
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Ir

AWML riskE HE S dojolr}. Riske] A2 ou|E AoHd 3
Ak EARS] SPol BEF itk WARRAM L riske]  &vli= Oxford
Learner’s Dictionary oA “m]ge] ojil e o] Hojd 7154, 93
g 4 Qo g AnE RS § A A olgta Aosta 9,
Merriam—Webster Dictionary+ “1) €4 = A9 7154; 2) 9

G WEAL AT A e 9 oltn stn Uk BAE

X
o

isk® 2Ju]+= Oxford Learner’s DictionaryollA «1) 7} QALY =
Q3t ol AS EAAIIAY o E TheAdol A= AP s Adste] wf

Edth 2) EHsta Hf2e el wmE 3) A & A =&

~

Bed 5 oolvta AZskes dg steb R Aojska 9lal, Merriam—
Webster Dictionarys “1) A1&el =FA17Ith 2) ojwst 39S F
stop o= gofshar olvk Riskel Wit Agejellr FHEafoF sk 542
o] obA WAYSHA] S AEelA ko fFo] HE £ e A

2to] olnj2 7}sAd (possibility) o] 2= 50| X3Sty o] glth= Ho|t}.

I “the possibility of something bad happening at some time in the future; a

situation that could be dangerous or have a bad result”
1z« 1.possibility of loss or injury; Z2.someone or something that creates or
suggests a hazard”

'3 Merriam—Webster Dictionary®llA risk®] WAFE Aol Z 47pxQd], EEoA
A3 2715 AYst Uz 2719 A “3.REALt 4 98 £ &£49 7]3; 4.
FA oI ARA 52 EAA] 7MxE £243F 7]13] (3.the chance of loss or the perils to
the subject matter of an insurance contract; 4.the chance that an investment (such
as a stock or commodity) will lose value)” °o]™ # A9 =3 H}= i A7 o
of AFatA ke

M 140 put something valuable or important in a dangerous situation, in which it
could be lost or damaged; 2.to do something that may mean that you get into a
situation which is unpleasant or harmful for you; 3.to do something that you know
is not really a good idea or may not succeed”

5“1 to exposure to hazard or danger; 2.to incur the risk or danger of”
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o= riskel dist ofe] SR AME &g 4 Ut} Beck(1992) 2
risk@ “Fo] 7]&4 oA AAse B84 dzee g5
Arnoldi(2009) &= “&% 7Fee FAA 49”7 oln, Hilson(2002) &
“IA 7} ¥ BeaArito s Aolsta 9)th Risk Management? %
S st A& ISO 3100094+ riskE “HAo st B4 &
7 1(1SO, 2018), T “HAd TS & F U= 71877 (Hyett,

2010) & Folstx 91, Lupton(2013)& «o}rn HAslstA] &4& 7}

(uncertainty) # 7@ A8 Aow 7FHI, ofrx EAsHA L&
& 24Fo] ™ | threat, danger, hazard, harmel] tha| AWt AFE5 = o] Q)
ohal ws] L 9loh Ale(2009) riskel thdt o2 Allan H.Willett7}

“d&kx] k= AbAol Andtd LA 072 Frank Knight7} “&3

Fod w0 elveln drka AFSHAA riskel F 2
25104 (uncertainty) & AAHOR b §13) colw Apgo] Wy

713] (chance)’2 A2 &+ <&-F (probability)’ /1dS =9sfoF iy

sty Q7 riskd 427 542 B34 (uncertainty), 713

N

(chance), &% (probability) o] ttar & 4 it}
s}
for Human Exposure to ChemicalsolA+= riskE «“& o3z Aldo =,

A7 g R Aske] A% FAY FL AU A

Jﬁ’i'

=4 YaidH7Ee] wA A<l Public Health Risk Assessment

TR 9

rlr

“probabilities of physical harm due to given technological or other processes”
“calculable potential danger”
“uncertainty that matters”
“effect of uncertainty on objectives”
“the chance of something happening that will have an impact on objectives”
“a phenomenon that may happen sometime in the future, an unrealized
potentiality”
2 “The objectified uncertainty regarding the occurrence of an undesired event”

28 “measurable uncertainty” i | .
¥ &) 8 5
¥ — I o



pdv}

rir

2

Folub Aoy $RH Avk WAT 5 de BE ==
gerioleba olshAl, 53 A% SERA 0S8 sk 2
S ek AR OA 1($la7h B s AR Abele g

7F ka1 2tk (Asante—Duah, 2002).

st
sl

rlr
olr

Riskell gt SACz 53 73], S84l LFE7] A& 2
risk?] 719S A EW B F9szvh Lupton(2013) o W=, risk
g doje 164171 59 FdolelA Ae #EEHAL, doloA= 17
A7) Ao AZEJY GA riskghE ©@ols A vl g oA
TS+ Qe ', S, 98 T Ad@AA FE AREHSA=E, A
A A AT risk® A4 HA Zo] V]I sHEo] wage] whEf ¢l
rel Eolut AbEloA AStE YIF O R riske] gjddo] gHE T
ole} FAlol 54 AHE gdES FHE F AUs Aol riske &l
A Hoa Arstar ok (Lupton, 2013). Ale(2009)+= 1662
Wol| &3Fe A Arnaud® La Logique ou l'art de penserd)| A “3l| 22
(harm) o] gt Fo&2 =R et ofye}; = xo] AT &
ol nl#st7] vpdo|tp et Eo] vk gl 9Ltk

Risk®] 54 & T3 22 risk®] =g olet= 5S4 e F

rJ

Aol 3t =27} WSttt Aolth Arnoldi(2009) = riskE AFe

re
k"

S Ah927 Qelsra AV, AE S Ao st B sgE
d, 58] Asiets delA] AR risksh FEA risk MG APk

Akal Stk Al FEIH. Ji]le]l FauHolal dshe risks

24 “the probability or likelihood of an adverse consequence from a hazardous

situation or hazard, or the potential for the realization of undesirable adverse
consequences from impending events’
25 “fear of harm ought to be proportional not merely to the gravity of the harm,
but also to the probability of the event”

0 AAnetA AYelA risks EF ALY gEE Aod
TyErE Aol riske gﬂm*oﬂ gt Tl witel A#A risksE THAA

t].x% I”ISk—‘ u]—‘:o-] Lur,].j_ o] o]:7] 3F *
44 A & o



# ALEolA TAt Brre @Asa Q7] wEel 1FwA (inter—

subject) o] AZE& 7M1 glorm® FHZAQ o] ofel= Aotk

kol oy =o&& FTHEtd olv] EAsta Q= AP risk7t obY

U riske vledfell dAlZE 2D A Ve e =gAAdSs St

Arnoldi(2009)= mlgje] WAs RE oo g AR AL Bk

2) APPE 49

el A 91814 T risk’ ) AFAA ol AHugkid, olAE @Y
HAA A ffsfi2d o] oJEA Adoluo] U=AE s Fert vk

A3 HEANA Fad s AYsty Y= F42> 3M7F Ak ket
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Atk MEM Aot E.

g olf= vFE ArE AREEE &0 e WEs] st WE a4
I AgAre] Tak W BAS whx|slr] ¢ sto|th (3], 2016a). 9143 H

7Fe atAdsta Sl MECIAM flaldolEks &0 Aol Aol @
el daiE & 5 e ARV 2FHEAGE A2 A E kel AR

S5 gaidrolgts foldl FRA A7} YAHe] drkn 46w

ol
Ao
_0|£
=
30,
~
=)
A
2
rE
=2
2
4
S

2

o
e
o
Jdo
%
r (o]
_>|~l_,
2
o
b
i
[

of EAste flalaart A S siskAY e FH7F A=A A

]_
ot 1 AEreta ddd ¢ vt TESSREEAY ) M= fled

®oragR Az ey, A3xA4ze BE B4ANITE D 7 el AR %
3to] A= 7)Y, A9, Eokod, oHo}:ioﬂ AL ] o}

Ab59.9, ,
2ol ol wpsl oA Altel Aol el dalE i
A

JAFx =
eI Teket A 1222ﬂ7£°ﬂ e st d (FEed, svk=d, Al
=4 = gA=4, *}iﬂ%ﬂ]“ﬂ ghell el == flaidel AW 19 -9
7F = deteEd) o5 S4rale Z}E‘ﬁ S rEFRA, A2xA13)
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A Aol “faldAl - A Tt UA - Al fEE 71E §
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7E R EFERER:
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rgEriord wad 2 o ] ]
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el M= Frtekar dA gt

Lupton(2013)& &t A FAF3| oA 7} riskdt Rof 77FA%1 & A
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. A48t

e el digt Brk= A E7r, dF BUF kA HF T &
SalA AMEEVIE Stal, FUbeke Wl AL AR AAY & othekst
o7 AFE WA ofe] o] Aol Utk Iy B ek wol
= 9Jo] & analysis, assessment, evaluation, statement 59°] AFE-H+=
o difE FHrpbee @Y "oz WY gity. EIA (Environmental
Impact Assessment)v 7 JFH7t=E, ERA(Environmental Risk
Assessment) &= $H74 9343 EH 7

AP ol= Sleld, Fald, 918, 9%, A8 ol sk H7F A
Ab, AR, A T B Sss rdetal o, Qs B e &9

= AHgske MECl 7P Bdu([E 6] F2).

_H
u
'
192
ro
)

31 1.8+7 9]/ (environmental risks), 2.4 8k 2134 (lifestyle risks), 3.2 29343
(medical risks), 4.911&A &N (interpersonal risks), 5.7 #1$814 (economic
risks), 6. & Y& (criminal risks), 7.8 X & (political risks)
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[ 6] dAHA H8ld - 73l - A3 - & - kAol F7t - AL - HAF HE
= #d HE
rslstE-4dol 55 4 {7t Gof &3 HE,
S48 AY, , TEdsgdudy, | rAgdckdday,
Tz §18 A=A9 713 o] Tol &3t HEy
rmzapelo] &4 1l 9o wat M2
REEpeE e Aol F78 Bl A el e ‘ﬁgJ
AETHFY B W o] & #d HE
FAEQbAZ|EN, , TEAAA7EY,
S84 rygsielAE 2 AAEA S bddele] &3t HE,
A 714 By
oS4 A r%%‘ﬂiﬂ' Wy AEAY F7kt ‘fl% Soll &3 HE
MYEcield B 9 o] go #3t HE,
S8 A Ak Mg ey
1805 7} FrAEQAH, , THAESATEH, , T83E9,
S8l 2 AF rm ek de Y
A3l A A AL rslst=4o 55 4 Hr} 5o &3 JE)
o rsist=4ol 55 49 H7t Sl #s HE
3 a3 7k s
3173 27|12, , Mk A9,
o =y .
TTon78
o A A} rakjerzl v A%
13 #1313 7} e AbE 4389,
i A¥AE 7 Mo B A
37 o &k 7} M489, , "3A93FH7,
) & gk 7} gy 7y,
3 nEJeE FeA w3 gu F2H
734 &g 7} M7 R 24y
A&l o &g 7} P21 2 3 o 29
g TRENL, remp
O = ] =TS = |
FAA Fad AAF
QA A AL F2 &2 A
QA A} rojglo] A% 9t S8
APl A “aAldF7PE Aot e WHES TEEEAY

A3zyolet & & k(xR 7] Fx). S AN F 7= B FEAAL
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[ 7] A3 HAsi937 92
HEY a3 71 4
AAFAAAT Aol Aol Aol As JFE oI5
r A, 71 713t i&%%éﬂ%%@ﬂﬂ wEv @A =4 (i)

@E -7t ZACH A2EA3E)

O
eduds £ CFa @4, gA9 =40l gAH
ERRANAY, gl e d A4S welste] AT $Ae mokedidel o
A5t #Aol v A MH e Brske 208 A15225)

>{E1
}o
o2
m

0{

AEEo] SASH: Selait AAle] AFE ISt dd &
CAEGARE, e} AEA olhg 1 AEE BEHen o ACH A2
ZA65)

AaidF7= A5 Hoz2 1) 984 #H7b(hazard assessment), 2)
£FH-S H 7} (dose—response assessment), 3) =& ¥ 7}(exposure
assessment), 4) 9314 &<l (risk characterization) 2] 4@AE AX
t}(Asante—Duah, 2002). °o]& 94 1) &A1 ¥4 A (problem
formulation), 2) 4] @7 (analysis step), 3) $1814d &<l A (risk
characterization) & 3@AZ ®7]% $tH(WHO, 2001). 18y}t A=
SFNEHIHEEA AW dA 5 =4 F7F dAD A 5T EFs
% (Predicted No Effect Concentration, PNEC) & AAtsiulal, =%
7he| Al o 537 5 %= (Predicted Effect Concentration, PEC) & #l4l3]
i, aidskel @AelA PECS PNECCOZ ir #3144 (Hazard
Quotient, HQ) & 73l HQ7} 152t ZAY & 4% ¢

ol
S
o
$99)
O

21 Ut (Asante—Duah, 2002). FHATS] get=4d 55 - FrHAE
(REACH) A shd% dwe] APASA el E 7Eek Alvtte] =7k
518t & 2 Al 13 71| Al (NICNAS) of| A 3133

n{u
o,
M
=
=
o
>~
>
)
ot
o,
Ho,
%

B 49 AARBE WS Agsn ok w9, vE AW A

oA S8 rtE A BAAE dErtE D A8 o
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¢l (hazard identification), 2) §%F—R¥ks H7}(dose—response
assessment), 3) =% 7} (exposure assessment), 4) 3143 &<l
(risk characterization) &= U3l  SQltF(National Academy of
Sciences, 1983).

FElvebs e flad s Aol 4dAE mELES st
Utk 10= o) Alx - Fdu = seEde fadgrr A9 gt
Al Fel gt el B 7 A, sEE dsel thE B A ollA
42A siAdE 7 WRls Agsta vk 2Eu, AAE-LokE e ALY
AAH B 7= el BrF Woly dd V= glo] A Bt

g e 725 D QoA ARYF} 49AE A8eT QA S

AL ottt Sl B 7tE gAER Ao 2AS T FHeE &8
Hr, YeidFE7r A¥E wpgow st AAI Yl AT (Risk
Mitigation Measure, RMM)©| HEEojo} 3174 941 1l 3}Hof njx]=

geks AAA O 7T 7FAAZ 4 9t (Koschorreck et al., 2002).

U 349 s el 98] Soja oy Q= a4 g )

2= g =2v. 7 9 8E 7 (Environmental Impact Assessment, EIA)
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T AdgFolY =AY, S H 5 I3t Eso® gk 34
FE= vlE A A5 - Frlske] A dET e dS Haste
st Ak A dapoltH (A= &, 2003). &9 4P HEE, FH
(policy), A& (plan), X Z1% (program), A+ (project)©] 7 o] wuj
A FE A5 - Brkete] TR A9 dH A A

WAsw, BFHoR 7

2

3tar A %73t 7l (Environmentally
Sound and Sustainable Development, ESSD) < %317 $3t A3
ol ok ($H7 2019). = 2| €k 4 &4 7181 3] (International
Association for Impact Assessment, IAIA) = S$HFIFH7ME “FQ
Aol HAA L Foko] A3qE 7] Ao i A A=A, AF3 A,
71e} #RY JFE sk, oF, Friste] ARAANE BT oR
destal ATUIAIA, 2018). 2vehs 197990l TRAERAY ) &
Aoz SFFFF7IAE ZAE vk, 1982W - 244

A VER7HAEE A Bt (o] F A, 2000). 2o A
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Ao v A= YA (risk)> Ao v A= Y& (impact) @] 3 F
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social, and other relevant effects of development proposals prior to major decisions
being taken and commitments made”
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“the process of identifying, predicting, evaluating and mitigating the biophysical,



= sty =42 eAlE 3 ¢tk (Hyett, 2010). Hyett(2010)+=
ol AP ATFHTT AA FolA FHE = B AN E kel gkl &

==
T
A Aol vk FAsE =, Ao r= @AM H I 27
&7

(key hazard) & ¥etdr o qla, @448 7F Aol Mg Hete
AdE] 25 sty wiEel dld Abdel JHHn e =9
(uncertainty) & debst o= Q17| 3tth= Holoh, APH o2+ gh7 918

A7 oY 4 Q= 9 913 (acceptable risk)’olghe= A

|

Z (linear pathways)E 7F4stal Q7] wl&o +&4 - AJH|HA
9 %F (cumulative and synergistic impacts) o= 2+ A8 %] ==

SHA7F itk (Hyett, 2010).

2. A8 A B

ARRA NN E I AFE e Aol B4 MAE e A
of HSHOoT % Frhstel o] WE AP mAtE P
GG RGeRA, AF AR o] H B B §F ol el A HrhE
ool A <SRN B R A (i) o] B T ool

ARG Apoleke ol i WA golzh wrh AFAA, Abd

B, AHAEA (e 3), A A APAEA Bl itk o] & oz WY

N
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3 B, A9 ¢ (advance consultation, prior consultation), AFdH]
(advance preparation, prior preparation), A8 %] (advance notice,
prior notice), AFA2A}(advance examination, prior examination,
preliminary review), AFdZA}(prior investigation) TCo.%E Wl FtT}H
(HAA], 2016). st 2= “APH7o| X7t o] 2+ prior, preliminary,
advance & o# 7FA|7} 2holal Qlvk. o} 7|4 m B3 oJ3Fe] AolE
w8 4 Qlth prior®} preliminaryts AEEH & Ao A el $
Aok Aakell sdels AeEA APE oulsith Ak A v
B, Cet= Ax7F EA41T o, Agk= Axk= B, C8 47 kel 91Alst=2
=2 prior, preliminary S AF&3tth, WA advances 54 Aldo] @ASH
7] oldolgte= Ro=EA A (CRED e gnlstt. ARd ¢k (advance
booking), AFA% X (advance notice) T©°] ol a|Fstr}. A& AT
7kt A dAk ol e eSS Bksks AP S e E R
o] Aol dfFst= o B glorzg & ATods A4

3| A ¥ 7= “advance environmental risk assessment”® WHYSH7] =
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o
tote
o
A
=
2
>
me
Ol
=0
&
X
_0|L
s
=

f5azte 20059 10€ 30¢
A g-olekZ o tia] A A4S FrleteE st g o

g B opEol @70 vXE g7 JFl hAAAA FEA ARES

i}

$g 5 QA AT e 2 AT 20059 o] FRE A
20051 Aol Al elekEel visAE #AsYE Bk 2AT ¢

7] wizell, A ARG F<Q1 3,00009970 ookE T 500~60070¢] o ok

of

of wsiMrt AR AN EE I ARTE 2" oItk (Owens,

AstraZenecad A9 Jason Snapes AP 3HAE 9
ANFF A R = AlFS] ol EYHE Ax7F vk Eo] lA] o,
FAAMNIF 7S ool AlFSAE WA HA 1 MFE vkE A HEo]

gt BB IAEY 24 EAldS AAgE vk At (Owens,

v}, Pharmacovigilance
Pharmacovigilance (PV) &) A 9+= tekstrt. MARA7]F(WHO) =
PharmacovigilanceE “9 ¢k 3 @Iy 74 =2 BAH gk 1A,

G7h, olal @ el pAn g e @

of

»HMom Aelsta gl

(Daughton et al., 2008; Holm et al., 2013; Pitts et al., 2016; WHO,

3 “the science and activities relating to the detection, assessment, understanding,

and prevention of adverse effects or any other drug—related problems”
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2018), Pitts et al(2016)= “A7]3, AFepds, Ag5dy, 7448,
=7 HIAA, ok AGAA, §d - Aol 2% g
ojsfel AHAE AlAA HE D AAS A HAL] AAZQ EUH
g»Polgt Aost vt ity 72Y} Pharmacovigilances 22 o7
Al BHZEZ A (postmarketing  surveillance) Zo|t}(Daughton et al.,
2008).

Pharmacovigilance2}+= 2] Ecopharmacovigilance (EPV) 2l 7§

T &A%t} Ecopharmacovigilance@ls €ol= AstraZeneca©lx] 7§

R GO, ool el WAL Aol U Ae 4nd

X

Aol fleidE7HE A4 BHE FAXNATOEA dFS B
ok oyt A|ek3Ale] WA E A A AFT(Owens, 2015). Holm
al(2013) WHOS PV o5 &4 A &AA EPVE “34 5 2oF
9 HE 9 H7E F4F a39] ols 9 oy #¥E Hdtoly &
oz Agostar 9k PVe EPVE HHe taid s PVe @4t

o

d

thel, EPVe &4el diall ookmel viAls #44 ddF= RUHY =

Ae HHoR vk HolAM a7k 3tk (Holm et al., 2013).

ok B EAN4 B
AARAZTF(WHO £ 92 B4 w2 wha) o] thstol a4

3 “the systematic monitoring of the process of pre—market preview and post—

market surveillance, which are linked through study design, product labeling,
therapeutic outcomes, adverse events, hospital and clinician reporting systems, the
pharmacy interface, compliance, and a complete understanding of real—world
evidence”

36 “the science and activities associated with the detection, evaluation,
understanding and prevention of adverse effects of pharmaceuticals in the
environment”
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A2 = 7] Wz, 948 3}E-E A (multichemical) o] tfste], thw

A (multimedia), U Z (multiroute) ©f) A A of 2 ears
(multispecies) ol thdt &S F A4 O = (holistically) H7}st= %

2814 F 7} (integrated risk assessment) 7 AZWHLE Al Th
(WHO, 2001).% ol $-guyetel® Z=qi=o], #d Ta3nAY, o
s TEA AR fed BUFE fsh AAe W Soll #E A
A «mjAEE MBI E P E o ek 1 ghell 1A A EA
F0 digk gl eas wstr] A8 9 eli(2019.3.6~2019.3.26)
@ TessE v 0 " dA Soll wE g AFNG DAY, oA “F
s G P oE el Qo A EAF e TEA SlE
7 AEE FAHoR " TAAAGAE SO fladF kel w3
By (A3 disde], ok E 2011060) % &3l aAd
7Pty gt = e ol
MG F 7 oA B4, o2 AlE, o2 BRe U =E
Hatal F&AC SAS REdsta 7] Wil 71E A E ke

£ SHo] YA, 1E AT WHED SHEBY -9

i

o
84 K

oot

37«3 science—based approach that combines the processed of risk estimation for

humans, biota, and natural resources in one assessment’

% “an integrated approach to risk assessment that adresses situations of

multichemical, multimedia, multiroute, and multispecies exposures holistically is

needed.”

WA QE @ 279 EE 5
=]

S
s

A AdE SRR o
Som AAAAs wEAAR LA SAS TAE AHAAAE Lol 9 g
TP, MgAE 9 FHekw el A wB/leE $7hE Faste Jol 3
S B TAAFAAA AN B AT Axeh Wy Sl na AR, A2EA
15%)
0 QA GAFE olF Aol A - Fol - HE - FY B oA QA IFE
F 5 U ORA, AF, AFAME, /T EE §7] - B, FRAR, R
¥, SAE, AB715AF, OOHE, @Ot aokdA, %, HAE, dus), A%
FES w@CTAAB P % AR Bel Bt 3 ARAIIARE, ALEALE)

R Ik R R P leﬂ@%xﬂaﬂl ZAsHE Qa7 thes iAo} ARE B
gto] QAo = JEFS TFHoR HrlshE AL WAL A2FA63)
stelalAdH L @ QA A LA Fo] T %@o] chokst Q1A A gA Fol| A14H
Aol ML A TP Frshe AL BT CREL AM2xAIF).
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A AR -x=F FU-SdE Aol sdstr] Wil 9188k st
THOE HE Flo] gdsirt

THAMEE e G ELe] gt oA - AR s Bl
aggregate risk assessment®} thEZo ot thujA] - A2 YA F
7}l cumulative risk assessment® W& 4 Ath(A€%, 2009).° &
3 TSRRAR,) A AT B 7= =esterd] 5oy 54 &
& Wao] fAbst IAtES JEEA] ofd AT GE A 2 A
Y HE7S Fdsts 2AS 9Fow stz glomz Y cumulative

risk assessmentztal & 4 Ut} AA|E-ojekE A& sEAFOE 2l

v}

AAAQd dAYNAS Hr7Fetux e wjo]E cumulative risk

=

assessment H2o] TR]Fojof st} @A AR fFE B4 HW
e Ao Y AR APD e tE 74 SAdEFS AuE T ¢l
U= Al7F 2] wmo] o

Fox et al(2017)°] W=, 3lstzdo]l &Aoo mA&= o] st
FALAMNEEIE EUE W, §F-NE] v BAY Fet=do] of
d eid o fleid T vIAARA FEE o sttt ol & s Adst

7 9% ATHAR D AR Fow dTe 0L Q44 g $4E

Wl 2 4, v AR S (microevolution) 53 22 A7) A A7)
I a3tk (Fox et al., 2017).
719 fedgrt Weol st

g g7e) VAL AEE A5 5 oY) Aol 27 3] nel S
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©
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AC)
1
|o
il
oty
1%
it
i
o
[-40
=)

R aggregate risk assessment:= ‘AN AAE 7Y ZE, cumulative risk

assessments=  ‘FAYNAAHI} = F=1x g

HraARAARY YA FokE 9§ Aarel Y Sl Bs A3H XﬂS 13445
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A (multichemical), Tl Al (multimedia), ©™74 = (multiroute), T&
(multispecies) ol g xE& FTANCE Hrlstes TFANEB7HE
Ajratdiet, mebA gEjvets dd TEA R, Brk ofue g
F7F #E AkeA BREAY 5SS 1Ee FY4 FHeEA U

of
]_

o

rﬂ

2] wCZ7FA 3133 cumulative risk assessment £ HEE
a7}t Qi

Ab &FE

ol ed> AT o]% thAsHA HWH == Aol Utk wek
A 182 AFd el thA s Aol 7 dget WHolth 1960 ] v
ot AEoleky (U.S.FDA)©] Thalidomide®] t]st Q1A 9s)Ad AR} =

A otk olfr R Qe 'S Ay, FQlo] &EElE wEelARt

e
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heart disease) = A A ol (birth defect) AFE|7} A sFA] 2L

12

A Aol Y (Kim et al, 2011). §-8 FHof fsiido] AbA s
AdelA Aol Sl 8-S 74 Abdel o] =uo] 3 e
T Avte] wet HE FOER Ao BT JIFS
o] dgasfrt,

) AAbs oA Bgsts tekd sl sk B ge)
o el oE et (Lupton, 2013). #4918 A EdR
b= o et 2doln Btk geby fydgoly v,
Ayttt Solx= ookEat AgsiorAFol Eokd Aol visto] 2739
A9& Aol Friehe AAE FEHskn ok

olw] gl=E& AFAAE FHOR JokFel sl 718 DdAIANE
A AAL, AESF A AA 5 A Aol AA AAAA RYEF O]
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T Sk o]y d A Aol RUE® AAZMAE ot e R, ofokE
I At A Fel SrEel e ARl ZHA I e AE AAEA
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B7vets AAE =6k Aol dasitt

Aol dF =

o]
A7t R A AT 50 s S Ak Ao 2

A3, A%H o £go] FAHIL Yt 57

ottt E3] tfEAo s ==L 193 cumulative risk assessment

63 A & T} ¢



0

e A

1
il

2.3.2. A

<l

=

o

FiL thobrh

9

o] AR

ST
™

SHA

—
—a

N7 =5 At AT

0

| B3kt

D=
24 &7 2QPe dlF

Ak
=

18-2lekaa 323t

A

|

P B A A

=

o

A3

o

T swew AR
=

uhsh o,

A o o]

=

A9
X
=

A

1

7h &3 EA 4

o
o, =

—_
fite)

T

o] olg]

w7kl 5) A

-

R

)

4735 o] vl

, 2) olgA A

b ooy Aol AHE =75

p

ko)

L —

R

1

}_

A S
7}

o

=
N

Q.

HF2.4,
2+
=

24 A}

o 717

E950.,
o

&2

A @4ede “ArdgE 9

494
Hl
=

___:rkﬁ-! k k‘l.'!l 3

64

Al



APt = S5 7] o

¥
Rl

o

RSk

T
w7t sk A

k)
gl

x=N

&k, 3)

¢

-

o

o] &7}

o =

T o T T T T
M T T TN T W W W our
~3 &O —_— lo _/L R q ﬁo ‘M = )
s N oF ~ ) \;L ® o
G R I S LE R T REXECT
‘_Iﬁ_vL o 17_.U ﬂul.._ — T ,IJl N Q . T ﬁ! 0 . ﬂ —_ N
. P X BB M B T on U 5 F Lxog 7
o B i = O o W B2 O G M &
@%MW%%M%%] #%%@mzﬁ%ﬂ -
= N o oo X 0 ~ ©oF X 2 R N i
= o 7 3 5 X o) X ol mk T K
T e il e = = By iy S T
® o o - T om T T o o WX oo 2
LO_V =0 - O ;OA X —_ ﬁo ‘ﬁAl O —_— N ]ﬂ
o X o I F o N T = o B 5 o
ﬂ =0 ~~ jo —_ L.H * iy o hy
Gl > T m om B og T o T 3 oL R Bn
WM o ® B mo T T AR o e A Al — O
o i o = = N X S W o oo <
i b~ = B TR = ) % § N X
ﬂzmv@?@%ﬂﬂﬂ T o5 X S E e d o B
0 —_ T ,\_H_” J.l) R ]E ) e =
@u Wﬁ e R X M © = nmw L WX H W °
o e W oMW T R OR 1 T oa o op R o 9 ol .
o U o =T & X 7 P T1 - o go O B = %
o3 oo ) = = Gl W% T _ 70 S - - S = o o b
~ 9 e =) = m° s x o < © g F
T o) B o oo B T o I om =t = G S w
ammﬂ@%ﬂgoﬂ%A L}fﬂs%uéﬁﬂ_}tz,x
a o — R = e o= oA T ) B % T
O G BN 2 o X > n W om ® L = T ok 2 o= ® 9
3o B oar Mo XX ¢ 0" % ® o = = T ~ °
! E s < N = X SO
oo 4 o T g O wm 52 R W T Hr 90w ¥ B at
o o XD OB =T o 7 ) Jo 5 = P ~
Eﬁﬁo_z_zﬂqg}@»wiUfﬁowazﬂ o4t I Z
ofiy T 1l _Hor,n s I 9% nv_wl 5T X0 - o wO= o o o oy o ol Me Z1
o PR WG M Moo= ooa o Mo o o o< K e
il o V < B ™ T %o T [ o o 0 '~ o o ~ o
o P o N o B ow ®T o wm B o= . B
) _— wOW o o~ X0 ~ = K= w R - < ~ J £ ®
= o Jo T © ox <L Tl T o X G i
~ 180 re 5N ‘Dl ~ 0 = i; o J ,ALVMM o "~ e \UE o
dy o ™ W ET R N R
~ B O % T N )
ﬂ ‘EI file) Mﬂ

'.'f;]_ =

o

__.:"\__;! k '\:I.'! ;

65



=] (subsidiary

)

=
Rl

(user—pays principle), A}
[}

]

s
=

1t

2

g T

IERS

= (precautionary principle) ¥, Hx A4

1

2]

(polluter pays principle), A&}

Az

TR o o w T ® M T W T X R T
LGy ~ mu AL of o a1 y oo P X T
of G oA ® 9o M S W . ot R ok
EI £l S w P oW P AN T
) e
- P T TR ¥ oe oy o AR
0 MR No  © 0 e OF of o] 0 w = o op
F o R, H m oy g w X o
J) O mm G TR - B B (A N "
5 NI Jjo o. P T o N E w_m o ;vmm _%m X Wr o
(- N W P T e X & foaoa N
oz X oo "R /) T L S
= % T o o x P on - - ®m X0
wooR N T o~ M n B ) ~ = ! o
"o mu Jo& 1M| oo R Mﬁ A X of B
o R - o D K < R .
e w o R 5 mu _Wu_ 3 Wo oo Mw ™ o M_ = o
o T = & o Hom Foyy o WO om oMo
s T oo o 5 X O TR S
o o M & = 3 7 o]E . ! o ARy MW
wir o ROy o M o W T ok ok KX
Gl B = B o~ Fowm ow . o % N T
oo N E S a3 T oo o 5 of® R
fint —_ . o © — gl 0 J— ﬂ il
Jlo mw ﬁ ay m_\ﬂ 2 o P - M 7 o % mﬂ MH B M
=~ o 5% R N> o [ S no
P - R S P S FT ™ T -
T T TR oy W R 5 5 - 75 o® W <
25 X % IO N S g X
o S o % o TOT o KM wm oo N F -
S o PPog ) oo Rl w oo @ se
2 = o ) R 3 B R %
- ﬂ&l —~ lang o
= = of W X gy Moz T of P X K o=
.D.. X v —_— — 1 .ﬁi KO — ~ ~ o mﬂ
8 o N5 ~ ® 5 W - o ) = M T = o
£ - W x e WA % o R
a & 5 moH Y R oW e oW T

Tl LPAAAE T B

[e)

e
66

o

= e

o

JZ]I”

R
il

o

16 014 A (2000) 2 precautionary principle
A2

oA ol A =




=
T

=

Az o=

W 2

ok

=

A Q182

o

o

E

pa

k(o] 4 A, 2000).

A}E

AT =4

L

9 eddARA BH e I

SIas)

5t

oIT. weba o F Apdel] A4

L3l

il

o

B

-

7]'*6‘0

==
=

gz oz o
719¢] AAH

Sk
H

i,

HA

<]

i

i=]

stol @A AP A AfEA

P B P

o] Az
o] AR 4

ks
=3

=

A A

ot Al

ofi

T

ERSCR=

H

ol o57] o
bl

]

1
-

5}
ZHA ol

°

=
£4

5|

3
-LO

a4 %

O

Qe AABA Y

171 dole}
ohut. e, AES A

9

o] g

Be

L —

T

B

)

ot}

Rind

[e)

8 A
o Az -

<

T
T

il o] 2]

9]

°of 9

2%

A

o

gl =

EH

-':rxﬁ-! k k‘l.'!l 3

ks
=)

e Zvelq A

il
67

=
1

AP 27 9149 714

L —

R

Sl

P
T



gergh vz o] ARAA, egdd ¥ o] hE B

AFF7AE B ool EEHT

FREAE AMAe] A AE7bs dH ® vgE Fas dHow
AR At ARdSe] o] Stk AR & (preventive

principle) o] &, AAZ 274 e do] WAy Ao vy 29 dd&

rﬂﬂi

AASE 5 BHego] WA GEF A Yo drhe A

S ek, AFAFe] A H (precautionary principle) o] gh, B8 4 Q)

oFE P Set g 4%, BA@D G A (@) 19 9
S B whsra FaAxge] JEEA chldte ol fE #309 -

&

15 348 98 24 = A 2AF 298 AnwAst e
o2 ZHE Wb nTolNE o At 432 BAGEHAE 5

2016). Ay AR} AT AR A3k WA oA oA A

M= WHHom Agsistts 5S40l A (dE, 2017). =24 &
(2017)-2 “precautionary principle”s “AFdu]z e =02 W5}
WA, g Qe e Abdge] A s A gt HARE &
G el = Lol A Fom WA= ATt AA
QoL olmje= oju] FEHT F gl &3t DS HEE 93] ¥
FeiAl = AS 7tk A &an g E ARl estr] flsh =X 7F F @l
Aof shrb= dFolety A

Agw)ofof gtz FofR olatstwa Tl odt AFdst ug,
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AL FOASY AR A, A A ES Ea vk

Ay AH e @AM FolE & Qluk Ak EY, A4
AN “F7h W APAAGAE AFAAG AL 5 - AV A
S shebn ey, Awd, FHA, %4 9 Abdele 5] £
£ sholof hrhreba qFAeha QL olwle] Ag@dne S

Mo A3zA2Z A «=7b " AR GA = ol ool A AlFH= A

3t Qe AS #elst 4= 9t} Stockholm County Council(2014) ol
w2 APdSE9 94 (precautionary principle) ©] & «“ojid 3t o gkof
sto] ez FAVE FRskAl GrlEte AlFEolu Aol Abghe] A
ol g o wrolzol7] ofel 9= 7HAaL itkal Wk o]
F7F Qe AS, AEE g Agete APolgty weta vk 79
Agol 3etEd 5= HI/IAE(REACHAME AE £ o]fo
disll, 71Eel FHAT Wl get=dS tAlsts 79 HA ATl

A7 EAS 7] wjiEo] A2 YA (precautionary principle) o] w}

o

FTEAYN S RS Fav) Qlo] AU o] FojHof drpar B
8] 32 31tk (Regulation (EC) No 1907/2006 (9)). AFdF2] 2 EU,
Aveteld A= AEH glew, w=elMs AL A &
(Enick et al., 2007; Stockholm County Council, 2014). gy} &3

Yoy, 2 Mgl Ay AR AT AR Aolg e TR, AN

A4 AT AAA L BLET
48
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“According to the Precautionary Principle, measures can be taken if there is
reason to believe that a product or a method of production involves unacceptable
risks to the health of human beings, animals, plants and the environment — even if
there is no definitive scientific proof of such an effect”
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st Zlo]l dwst ®Ho]l =H 4 9l7] wiEo]lth(Stockholm County

Council, 2014). T3, FATAY 54 F sturt Egd44do] A=

o} & 2017).
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“Environmental justice is the fair treatment and meaningful involvement of all

people regardless of race, color, national origin, or income, with respect to the
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development, implementation, and enforcement of environmental laws, regulations,

and policies.”
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(Lyons, 2014; Owens, 2015; Sebestyén et al., 2018). dA& o & A}

¥ 3 9l ook FHAHE w ARl A AAHOR 3y &
F 5 ARSS ASHE, B, Hul, AA0] A5l A%H 0w 3

=51 QY (WHO, 2012a; Stockholm County Council, 2014; Owens,
2015; Wang et al., 2016; Sebestyén et al., 2018).

EEAA opdite] AEH= olfre Y T ETIHIA AR
A AW FET7Ise] Ay HEAAY, Azl WA ALY
(Fick et al., 2009), Aol Fa=5|of wjds= o|ofdio] st AA
AR FE57] WFolth(Taylor et al., 2014).

oJep ol A MEE = AEe daliAe B AFAEe] AA g
vl 9t (Ternes, 1998; Boxall et al., 2003; Petrovié¢ et al., 2003;
Park, 2005; Ellis, 2006; Ikehata et al.,, 2006; U.S.EPA, 2006;

Daughton et al., 2008; Kim et al., 2008; Mompelat et al., 2009; 7

% A ¥ 1
75 M =21l o

1

1r
|



< et al., 2010; Boxall et al., 2012; WHO, 2012a; Aris et al., 2014;
Weber et al., 2014; Overturf et al., 2015; Owens, 2015; Ebele et al.,
2017; Yang et al., 2017).

Daughton et al(2008)2 ook i o] 4 FTOo7 W&y HAEE
D emal @A dAR opEel SrnE MeAE A, 2) A
o UE AFRAT FE OAEA G A B dad SO ey
A AE BN A e Ame =24 FEsa g,
Owens(2015) &= 9JekEFo] Qo7 MEHE ARE 1) A == 5
Eo| oJoFRe HAAStY daHoeR wEy s AR, 2) JekE H44
g 7], 3) AkIArt FH ekl WRets AEE 3VPAE AAGL
A=, ol T A Vloleks WFol b & A=V D A=A

WEl3 Gtk WMo AYWE O o v o G oo} by

O

of AKX oF & Agstux dad 52 sl WAl He=d, ol
W A etrAgdor SR g2 skrA e el = old
A Agstes AAE A k7] wiEel shA el A Hx

Ealy E3A o7 wjEEH(Owens, 2015). SASHA S e AEZ

it

AN

ol st g g ook A A&l 20~80%°] EIa FE SRR

2 AAGEY #AS D Uk AR AANA R FF Ry
&, 3%, AR Fl Bolrbed, 45dow #8494

T Ao o] wel A Fo T HEE T Al eFs| Al A
07 WHIe= Y FAEHA] Edth(Weber et al., 2014).
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g 22| g
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B | wastewater ok - wastewater e
'?.:'I + Feces, Urine i-lal%;- g o - -?_:.I
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gt

+ Unconsumed products 75'
7I_ + Feces, Urine - =LA Unconsumed 7}

—= > o—T ~ roducts

24 N\* Unconsumed 242 | R} - - Feces, Urine | A
o roducts Z-IEIO ’ o
= |+ Treated/Untreated - Treated/Untreated | -
—= =
= wastewa o - wastewater =
At - - - Manure At

« Drinking water

Intake

&
~

Filtration

Intake

(29 9] IR IH W& T2 A=
ZF5: U.S.EPA (2006); Overturf(2015); Yang et al(2017) i1, <l #HA

oors WEA RN F=&dkEd ALY ES FEse A

A Aejol vk AN oef ol AAZokEI FEEodekEel &




3.1.1. A 2 4]

S-gvel ookE Al FEE 2016 V]FoZ AJAF 188,061 4,
FF 36,2099¢, 4 65,4049 otk 2006 o] % A FE - F
o BT F7EEAlel Qo ABAMEES 2011d o]% 5dZt d&HAHow
S7HR L, FEFN FYTFS 20139 o]F 44z 4 =)

(3r=rA|ekulo] 2.8 3] 2017) ([28 10] #x).

0.5%% AL Y3, DurlerE, AwetE YA wFe 7247t
=

17.0%, 83.0% %5 =}A|3ta St} (3

2
°
jus]

=
o

o

o

ot

)

(@]

—

J

i

Hu

12

A7 AR Amud, 2016\ VFoE 7 Wol AgakE kA
= =8 8°F(30,9349 ), TFAEEF(20,64290¢), A3 HEoF
(18,248 , FAEHAAA (14,145 718F thARd o] ok (12,873
ol ) ol m (k= Al okulo] @ F 3], 2017), ©] 5714 AFTol AA gAatel

AN 60.4%Z x}A|3FaL Q)

250,000

200,000 /

150,000 - == A|EH2
==t
100,000 ==l
> — s M e

50,000

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

(29 10] = oJekF AR 5] (2006~2016)
2@ kA ekule] 9.8 3], 2017 A4 DATA BOOK, 2017, p.9.

78 o ,JL:[ L2 t” -:f:n} T

 m—



37,567F0| L(AZFRAAAE LY, 2017), &2H]3 FA4L 2018 7]F
O ® 156% 5287 ol (A RANARE7HY, 2018). AAEE 2
SE VIFow g vetelA 7pE ol bl kTS T A sEA7L
12 3,8579 9oz 71 Wol An¥Eda, I thgo]l dhAsA(1x

3,6779¢), FAHFTIHANF 1,77299), A3 AFEA (8,655

) ol (AR A 7, 2018) ([3 8] Fx).

[% 8] ¢Elvet aiid 4n d3(2018)
(] 9 wkel)
dANT FaPFY AHEa

1 &7 3184 1,385,728
2 ENEER 1,367,700
3 e g L kA 1,177,209
4 23 Al Al 865,515
5 Ty 24 772,344
6 254 - 2 FEA 732,958
7 71 e}F 3}3t QA 697,229
8 71 Ef T34 7 8ok 691,214
9 gd - JF - A9A 619,618
10 7)€} = 3hA|8-oF 486,379

15,528,725

AZREAAE 7 wojofofd: AWEAE Avrd, 201395 E
201797k4  Sodium  bicarbonate (34.8%) 7} 7Fg ol AW,
Dextrose (8.0%), Lactulose (6.8%), Acetaminophen (6.3%),
Almagate (3.4%), Metformin hydrochloride (2.8%), Sodium

chloride (2.3%) =22 YWeRHTH([3 9] F%).
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[ 9] AARIAAE 7D FoykEF A d3(2013~2017)
(F4: kg, %)

oy SFEE T 5 AYE___wE A

=7 S T
Sodium bicarbonate -7k A 14,666,207 34.8  34.8
Dextrose w3 E A 3,374,574 8.0 4238
Lactulose 2b5}A) 2,865,712 6.8  49.6
Acetaminophen 3 & %5 A 2,667,497 6.3 55.9
Almagate A AkA] 1,433,750 3.4 59.3
Metformin hydrochloride i X Z A 1,161,385 2.8  62.1
Sodium chloride &) 2 A 963,574 2.3 64.3
Calcium chloride A 773,789 1.8 66.2
Amoxicillin AL A 751,458 1.8 68.0
Dioctahedral smectite R AFA] 695,306 1.6 69.6
Tohexol Z G A 602,475 1.4 71.0
Choline alfoscerate | 559,648 1.3 724
Pelargonium sidoides ext. SE71A 410,120 1.0 73.3
Ranitidine hydrochloride ] A 394,861 0.9 74.3
Rebamipide | Ok A 384,524 0.9 75.2
Talniflumate NSAIDs 372,706 0.9 76.1
Cimetidine ) F A 365,999 0.9 76.9
Omega—3—acid ethyl esters 7 3F8- A 354,450 0.8 77.8
Acetylcysteine A A DA 345,120 0.8 78.6
Dexiburupen NSAIDs 342,322 0.8 79.4
Cefaclor hydrate A A 337,036 0.8 80.2
Acetyl L—carnitine HCl A A 320,939 0.8 81.0
Iopamidol Z 9 A 302,751 0.7 81.7
Calcium carbonate Zr A 289,869 0.7 824
Erdosteine A GA 271,565 0.6 83.0
Calcium citrate ZH A 248,575 0.6 83.6
Aspirin AR5 A, NSAIDs 231,524 0.5 84.2
Sodium alginate 23] HASEA 225,671 0.5 84.7
Amoxicillin sodium A A 210,152 0.5 85.2
Polystyrene sulfonate calcium 3 = A 204,493 0.5 85.7
Diomagnite ) F A 196,519 0.5 86.1
Oxiracetam 3Fal 7 Al 174,917 0.4 86.6
Aceclofenac NSAIDs 171,758 0.4 87.0
Trimebutine maleate 7 A 166,744 0.4 874
Thioctic acid S 2 2A| 164,548 04 877
loversol Z9A 150,182 0.4 88.1
Loxoprofen sodium hydrate NSAIDs 149,760 0.4 88.5
Ammonium chloride AA| 142,982 0.3 88.8
Gabapentin 7 = A 140,541 0.3 89.1
Amino acids ol A 128,540 0.3 89.4
(F-aAEESE 0.2% o] A=h)
ol 42,169,657 — 100.0

F) VAR AR gl e R e To] WA AANITFAAGIIY AETEH ALE
A2(2016~2017) B @7HE Faste] AWEds BRSNS

2 A SFEEFE Ze]a9¥  DB(http://patient.druginfo.co.kr/cp/msd
New/search/search_cp_main.aspx) & & %33+

A AZHGAAE7HL, FHoldokE T FA 2013-2017, 29 7hw
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3.1.2. skrA e 7Y - 7

Sim et al(2011)& 2008y 9]

o

o] AgeteA ey,

AsEgHrAe g, BaseAe g, AkeausAe g 243 9
Fo HEFAA SJobyRe PEwuel AEFED 2R o A
T v SR e fA5e 555 O WA, eAed A
+ 3 g3t - 7t g - sk - Aok S
& EAOl ta ABes - AFERAS B LG - Ak AAsEw
$olg Agstn gdol FesAl BAE West dvh ARSREAT,
NEEAEAN Y, BAFEAN Y, AGTIALAN G FU5, F
A AENE, AEFEL B AR B2 (X 1013 2
(3 10] steAdd 4 - &7 AW - HAd A= 943
T T A fET 9%
. Carbamazepine
Carbamazepine
i Acetaminophen Sulfamethoxazole
AENE . Trimethoprim
N Caffeine . -
v Acetylsalicylic acid Lincomycin
sk Y Y Diclofenac
2 2] 7+ Acetylsalicylic acid
= Caffeine Acetylsalicylic acid
o= o = . . .
Acetaminophen Lincomycin
Lincomycin
Lincomycin Lincomycin
= AENE Y Carbamazepine
b= Sulfathiazole .
R Sulfathiazole
[ )] . N
A% Acotytontioylic acid Lincomycin
8% HEsE Sulfa}t]hiazolye Acetylsalicylic acid
. Sulfathiazole
Sulfamethazine
Caffeine Caffeine
AZEW L Carbamazepine Carbamazepine
2l Acetaminophen Trimethoprim
sk Acetylsalicylic acid Caffeine
8 R, Caffeine Vancomycin
HEOE A cetaminophen Lincomycin
Sulfamethoxazole Trimethoprim
Caffeine
o Az Acetaminpphgn . Caffein(? ‘
A ©] Acetylsalicylic acid Florfenicol, Sulfathiazole
ey Lincomycin
= Acetylsalicylic acid Lincomycin
e Azwn Diclofenac Carbamazepine

Sulfamethoxazole
Lincomycin

Vancomycin
Acetylsalicylic acid

ZE: Sim et al(2011), B¢l 7}%
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A gt 2] el A] Carbamazepine, Trimethoprim< #|7 #&-&9|
ol #d-#FE F=7F A9 #AFISlAL,  Enrofloxacin,
Erythromycin—H»0O, Ciprofloxacin, Chlortetracyclinets &+ &%
7b Y sERERY 5& AES Btk JHEs g A el A
Erythromycin—H,0, Sulfamethoxazole:= A7 &&o] Yo} &9 -

= T57F A 29, Trimethoprim, Florfenicol, Caffeines =5
&

bR sREEY e AdE B ®dsteAe el

A w2 EE MEHL e & AT Ak A e el A

r
o

Lincomycin F&&§%5+ FdsEel Hl& F&8 12997} S7skad o,
Erythromycin—H,O, Carbamazepine, Enrofloxacin % F&%5%=7}
FHEEel Bl 2A wEEHA les & AANT(Sim et al, 2011).

Sim et al(2011) = stA e Fd - 2T 4L #El o
M= EA s Aty FFe tiF-iEo] NSAIDs Aol

A, NSAIDs= A3 glo] of=roll A F-uj ek = Sl= o ekEo]olA

o

7HgelM v okl mlsl iAo m wWol AREEY] W]l AoR

oo SreE FEeld,  ®MAdsteAHYd  fFEFolAe Caffeinedt
Carbamazepine ] H| 0] 7+ =9kt Acetaminophen,
Acetylsalicylic acid7} strAgdolr & E&= AR wet
NSAIDs®| H]Fo] =AA Yopxl Zlo] 5 o|t}, vk, F4A= A7 &
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HH

H| 5]

dA4Ql

%

CEER

OO]

as

AL AA

(Sim et al., 2011).

Fr&F (flow rate of

A g w5l @

P
T

5

Sim et al(2011)&

wastewater) & 3]

Ho
A

AT d¥E S Sim

s

o] 2]

et al(2011)2 &7l uj

o

i

)

B
pig

ﬁo
)
nf

22t el gtk (Daughton et al.,, 1999; Apoteket

=73

ul

78

9
AB, 2006; Lyons, 2014; Ebele et al., 2017).

g

trA2l 7 AlAE

S

3.1.3.

A5

HAA Y, Ay, =AY,

{2l o= #felsol ¥4, 4<

%

2

2011).

3],

T
R

A =

ot ol
s el

g

F =] 2 7ol A
of ujg} &bzt Sim et al(2011)

Aol wel APE, 5

L
u

A AE

o
i

Zo]—

THEE7E i B8 oA AHAdo] o,

ol
i
i

0

)

;.OU
B

<
A

—_
o)

]

o

el

6(;1:

kS

o, v T

of 4ol HA 71 o

Pl g

AAE

KN
=

)

1) g% BHow

= g3

2 =4 (CECs)

S Qe o

=

$a)et

ok QI (Sim et al.,, 2010).
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Wang et al(2016)2 =87 olA ook dito] HEH& olf7F 154
QA AEEH A e AHelego] vr] wolgtal K glon 3§
FA oA ook io] Z A AHA] = olF= 1) A

g
BN oS BaAF 5 o= Aol FEaAL AL A

Z3t7] wZola, 2) Y5 gFE =T WFe Ag Aslide] ¥
oA 7] W&l Ao R FAsta At olF o] F=E, AFHA A ¥
Hel A& ejA] A AH (activated sludge system)S 2okE AARS F

HA o AYstA Fetbes Ao® deA At (Wang et al., 2016). %
glutgtell M= SJopdit ol steA P AAGEC] WEs Hidhs AT
7b dxE s vk A5 201D wEW a1 EakstA g Aldo] ZhFol
A S Afels WEu Al Bl ot e nF {§7]E9

EE R EE P RN R N P RS [ E R E R PAPCPS PAES

AYHA i FAZ WFREIL QUTh

st A g o AYagS dEvttt b E=EA 20%04 80%
AtolZ2 &4 A Y (Owens, 2015, King, 2017). A&HE=E A3 R,
Joss et al(2006)°] Afxel X8 SGAEAA T kA gy @
vyiutol el e 3R strA e dels & 2568 T =4 s.
£ S43st A3, 17— B —Estradiol, Estrone, Paracetamol, Ibuprofen®]

AL 90% ©

)

A& X1, Carbamazepine, Tonalide, Diazepam,
Galaxolidew A& AA=HA = =40l 3lth. Carbamazepine 3t
FAYE WFTeld 7 RIWstA AEde oo ield, AR
2 A=A Aol AFdAdol V] Wl AAREEC] 23% A=

84 ji—-! : ‘:,3' I



vow AAo] FdFERT FEFA s B w2 AE ASdd

(Wang et al., 2016). Deblonde et al(2011)2 447 F=%|A 507] <

ok= el st steAgd FY - FESEE 3ob A
ALg

2]
=d, g4&HA W= g st A el ZREolE AAES

i

90% o1Ae HPa, WA= 50%, Bisphenol A= 70%9 A8 a&s
Btk A AE2 Trimethoprim® H+ HEHa&L 40~50%=
$kal, NSAIDs, HEFAEA, HEA d+% 30~40%% AHBFa&S B

t. Szymonik et al(2017)°] skrA 2l Wipel o8 ofofdLel
B3t =8-S FEA3 A3, Diclofenac, Clofibric acid, Carbamazepine

=9 Ay AAEe] 247 40%, 26~50%, 10%= e sk e Ao

AR b el UF BRE A% At el

AFAZSRT) S A7 ki, AR} ek e Jopyee

%
Jdo

st #HFo Ageles 1XAEEA 2l 34 (Advanced Oxidation Process,
TFEH = Ay oo E T e a&4
TFAE FHEs Eddete Aol Hesk, v AAETAHY Ao g AT
7} B et (Wang et al., 2016). B bAoA SR E2] AA
S& o7l M= o EE =gt SAA AR Aol o
3t ol3|7t SR=E "k v (Wang et al., 2016). 4tz oz wks-x
FuE o] WA ow YgetA =Y AA ado] FtdE
a4 9tk (Joss et al., 2006).

g8y 2 EAHE7IHE ARG Sl e QJeRA o] Al A&l w4 9
U= A% EASY. Tarpani and Azapagic(2018)+ XA 2 7H

AOP) & =93k

Sy

i)

+
50,
i
M

7hedl B (GAC), Yoo (NF), BF39=(SPF), &4
2] (Ozonation) ¥¥& =T shrAgd WRrd L1=A27IMe =
85 21



Adtx &e FgE A WEZd thE] v wEA X5 (Comparative
Toxic Units, CTU.) & F74d3% A3, GAC, SPF, Ozonation &% olA+=
SA IS =t
= StFAEdT CTUIF Zobd £ glglon, NF FHeAn BE

Z}7t 65%, 85%, T5%° AAEES TR

5

ZFERAelM AT E Bk @k sheA R CTULL
Al oz 2Ed Yoy, o

A b5l 9dx, oW ejermue
(Mompelat et al., 2009), & A g = FAEA g9} e HAxs=
FAE VYPeRE Jorre & AeHx gdu &7 Fo WED vl

SA0] At Jones et al., 2005). 1990d g &4 = ook Eof o

3 AFs] & 5 Zojuhy tfstw Klaus Kimmerer 5 “oj® 11
CAYTHNORE RE YRS AT 2 iy olokr]ska 9

t} (King, 2017).

&0
=
o~
riet

B8R TR
=874 TolA gepdiel AEH v Hals 1976dl A5 913l
o

t}(Ebele et al.,, 2017). W WA ATE st A el Eoll A

Clofibric acid?} 0.8~2 ug/Le TE 2 A=t Zolth(Fent et al.,

2006). 1 o]% 1981del] A 3xkellA 2570 2ok dito] ZAME vk
AT7F AREWEA TheFd EA A ool HEHEATE vt
o]ojx] 3. T} (Ebele et al., 2017).

=7kt AEEE R TR FES thErh o= HItelA

ol AsHes AL uE 7kl HAEEHA S At B2,

M
o

50
¥ “No advanced water treatment can remove all compounds”
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ol f& gekES ARE¥ AAF siE W oujiE o] trE=7] wiEoltt
(Sim et al., 2011).

B8 NA G IR (APD FEE 1 w/L °l8tE gt 584
o & =4 sk vl8 W sew 44 3tk (Daughton et al.,
2008). 18 FA7]xe] wddto] ng/L olsk, Aol pg/L FF7
Z AZo] 7Fsa| Xl A (Beek, Weber, Bergmann, Griittner, et al.,
2016) A AA B2 AFAEC] A= 2dAdelM APT =5 S4%
A= oldol B ysty Q3 (Mompelat et al.,, 2009), =A| 7]+ 2 A
A= FlA= %]

sk o] API sXxeo thd DB7F =51 A tH(Beek

it

Weber, Bergmann, Griittner, et al.,, 2016). ¥4 0% EU2 AL
w7 3l NORMAN (Network of Reference Laboratories, Research
Centres and Related Organisations for Monitoring of Emerging
Substances) (Dulio et al., 2018), KNAPPE (Pharmaceutical Products
in Environmental Waters) (Roig et al., 2009) o] th =7} &%
AT AL 9 FTolth. MistraPharma ZZAE = AE| Al A7}

9 5 Qe AAGYGES B FAA A FAY AN P

1o
o

[~
ﬁ
i,
ot
o,
r2
-
)
JH
2
v

(the Swedish Foundation for Strategic
Environmental Research, MISTRA) 9] A= ¢S wrol 2008 H-E
2015974 ¥ A TR AEO|H(Holm et al, 2013;
MistraPharma, 2018a). ©] ZZAEL A gokFo] FH= o] AU
A 192F9] A58 AE =35 Eol DBsIsta dRkRleA F 52

T/03F it (MistraPharma, 2018b).

i,
Mg
[:c.\){_lz
=
)
—
o
=

Beek et al(2016) gekE#o] HEHva Bl
5 A=, A AMA E3AA 6317 oekEHo] AE sHAl o]

o HEHEATE Ze weldlth o/ s BEFo A xS, Askr,
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v

Ao A FEHoT HEY AELE F 1671 °' 2 UEbd T Beek,
Weber, Bergmann, Griittner, et al., 2016; Beek, Weber, Bergmann,

Hickmann, et al., 2016; Beek, 2017). Beek ©] dA-jolA 74 S0

==

oepgite] PEHE A& AAFW ofe} AWEAT, FAF BT
AAM AL FEFH Aol (F TIAD), B HrhelN 5
4 elobg o] o 2R (PNEC) oldow AZEo] RAA A

S48 4TS Ve St doks 2 weldh w3, obAloh

(Beek, 2017).
Boxall et al(2014)> <=2 16071 3sr+AHEd  FE5olA

Ibuprofen, Diclofenac¥} #& H|AHZoE A=A (NSAIDs),

T A2 Tol e FFE & AR 52 vEE HAEHAH
A Bk vk lar, AR AA QS Joankim Larssonds Aok
A gFFelA w2 R A AEEHAT T s = st

(Owens, 2015).

OE-YL

W oA e Rol HEH A= Aol meke olf=, A =
Fole W2 Wl W2 4o =ol A= AAe] skA Yo R

FE 3vkd (oF 4.8 km) Hofxl oM e tol HEEH T A

51 Diclofenac, Carbamazepine, Ibuprofen, Sulfamethoxazole, Naproxen, Estrone,
17— B —Estradiol, 17— a —Ethinylestradiol, Trimethoprim, Paracetamol, Clofibric
acid, Ciprofloxacin, Ofloxacin, Estriol, Norfloxacin, Acetsalicylic acid

; 2 2T 8



kit
e
oX,
r2
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rlr
\]
(@)
(@)
(@)
[-‘\"
=
ofy
(=
-z
Ay
N
o
Au)
32
)
N
~N
=
°f
[\l
(@)
—
=
B
o,

PH FHEe] & w AEAe g W
TR ARS MR AF ATE FRAYLH, Sele eAe

Hhe4= 4l ) Z 4ol A Tbuprofen, Mefenamic acid 5 NSAIDs7} 2l
=

3 5(2013) 20009 % Rt

=2 FTEE A=Y, Acetaminophen, Bacitracin,
Ciprofloxacin, Clarithromycin, Florfenicol 5= X3%slo] 5152 2oloF
el AEd Ao AR EAE S, 20135 AVIH 5, 2014).

2 ATA=E 51FY QoW H5S vtEo®E 3.1.1.480A] AAIgH
el FolookE AWds([® 9] #F)¥ Stockholm County
Council(2014) el &A% 74 - AFHA - 54 (PBT) 9 S84

(risk) &85 AEE 4d3sty [ 111 FAsY Y. Stockholm

2006~2011dll = WHGF B AxFAA AEE 5159 ok
I 7R, = s el Ao HE A (Limit of Detection,
LOD) o] o =z HAE=H A Acetaminophen, Acetylsalicylic acid,
Atenolol, Caffeine, Carbamazepine, Cefadroxil, Cephalexin,

Cefradine, Cimetidine, Ciprofloxacin, Clarithromycin, Diclofenac,

Diltiazem, Ibuprofen, Iopromide, Lincomycin, Neomycin, Propranolol,

Vancomycin % 19F°] ([ 11] 3N 9. T A= Axs
H H+ AFE w5 1 AAIAE AHEOY FOosHA YERA =
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52
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(@)
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ﬂ
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o
S
£

ol AE 19F ookdiel 374 A (PBT) 9 9184 (risk) ©] ©
= AR H=AE A B 4 Qi) Stockholm County Council PBT 5
S5 o EAL  Acetaminophen(5%3%), Ciprofloxacin(6%53%),
Clarithromycin (65 3)°]9 1, Risk 3~4%5329 =28 Ciprofloxacin,

Propranololo] ¢ ([E 11] ¥F~). gyl A PBTE risk 5359]

[3E 11] Sepd =8 HE &%, e 9 84 194 - 9184

Stockholm County

L xJuler
(ug/L)" %(k%;%) ° Council
o)okAg R (2006~2011) (20g13~ Classification®
WRe Ams 201 G Rigd
Acetaminophen’ 0.652 0.138 2,667,497 | 5 | 2
Acetylsalicylic acid 89.5 0.145 231,524 - 5
Amoxicillin LOD™ 210,152 6 3
Ampicillin LOD 19,338 3 5
Atenolol 0.059 17,976 4 5
Caffeine 76.6 0.314 4,254 - 5
Carbadox LOD - - -
Carbamazepine 51.7 0.046 31,340 4 1
Cefaclor LOD 12,338 - -
Cefadroxil LOD 0.053 51,002 - 5
Cefatrizine LOD - - -
Cephalexin 0.066 384 - 5
Cefradine 0.353 0.085 2,382 - -
Chlortetracycline 1.05 1.093 - - -
Cimetidine 5.38 1.198 365,999 - -
Ciprofloxacin 3.08 0.093 1,403 | 6| 3

90 -":l"-\-_i _'k.:.':_ T |



Clarithromycin 0.081 107,580 | 6 | 1

Clofibric acid 0.31 -

Diclofenac 7.56 0.342 6,583 3 5
Diltiazem 0.01 0.013 165 4 5
Enrofloxacin 2.82 0.087 — - -
Erythromycin 2.35 0.08 - 6 1
Fenbendazole 0.072 - - -
Florfenicol 18.8 0.03 - - -
Fluoxetine LOD 1,789 6 2
Gemfibrozil 0.027 0.007 - 5 2
Ibuprofen 0.1 0.869 118,871 - 5
lopromide 1.777 773 3 1
Ivermectin LOD - - -
Lincomycin 14,8267 0.493 14,029 - -
Mefenamic acid 0.385 0.423 - - -
Metoprolol 0.005 - 4 2
Naproxen 13.3 0.123 - 4 2
Neomycin 0.94 2,157 -
Oxytetracycline 3.38 0.239 - 6 5
Perfloxacin 0.055 - - —
Propranolol 0.011 10,577 3 I 3 I
Roxithromycin LOD 51,064 1 5
Salicylic acid 2.43 - 4 5
Streptomycin LOD - -
Sulfachloropyridazine 0.115 LOD - - -
Sulfadimethoxine 0.029 0.012 - - -
Sulfamerazine LOD - - -
Sulfamethazine 11.6 0.615 - - —
Sulfamethoxazole 13.7 0.15 - 6 2
Sulfathiazole 72.2 0.831 - — —
Triclosan 0.177 - - -
Trimethoprim 29 0.018 - 4 1
Tylosin LOD 0.018 - - -
Vancomycin 3.3 0.026 4,976 - -
Virginiamycin LOD - - -

)V AAS 5(2013)0] 20069H-E 201197419 ES Aelet oA B AF
27 B4 A 9 HE sEE TSRS
P ABRBAAE AN AT s FolookE FAEY F7(2013-2017)
2 A7 EAEE FAR S
Y Aorp A g 3714 A FEwA Min: 3.3 ug/l, Max: 43,909 ug/L,
Med: 568 ug/L, Mean: 14,826 ug/LES X (Sim et al., 2011)
¥ Stockholm County Council(2014)
® PBT index: Persistence 0~37%, Bioaccumulation 0~374, Toxicity 0~38 0% #
F3hetal o] F 93k 0~97 A%
9 Risk classification:
1. Insignificant: PEC/PNEC < 0.1
2. Low: 0.1 < PEC/PNEC < 1
3. Moderate: 1 < PEC/PNEC < 10
4. High: PEC/PNEC > 10
5. Cannot be excl: insufficient document
* Acetaminophen (=Paracetamol), ** LOD: 7 & ¢4 (Limit of Detection)
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QA golekE A2 A &4, Astgel EAska, A gels EAsH
WA s 93FS vt (Owens, 2015). E3H7E o £A3= A4,

A, 71ABFEA, vlAHE)E F9E5A] (NSAIDs), HER}

opE ol FAAA FFS vwiA L AtH(Lyons, 2014). olH g 27
T YRS HF W 55 YehiAIRE Ao AU A o
Qlt}H(Sebestyén et al., 2018).

78 A v A= R dFe R 19969
7 20079 Ato]l Q1olA F9A Diclofenacs AHWet AuE #ol=
st S wZE Ae AEst Aol ATy ekl 17-a -
Ethinylestradiol (EE) ol =& 8 7 o777k A set At ol vt
(Weber et al., 2014; Owens, 2015).

AA-g-2Jekmo] Al A= Gkl hafl 71 wol A4d =4
g ook FAJAJHQl 17— @ —Ethinylestradiol (EE,) ©]th(Owens, 2015).
Kidd et al(2007)7} iyttt ekl e A3 o5 Aol ozt =
7] (fathead minnow, Pimephales promelas) = 17— a —
Ethinylestradiol®ll 5~6 ng/Le] W& sE= 3dit 7] w29 A,
HEEAd mRNASH @l wjEE& &3 F29 <A - 133t 4A

2 =

o WAy WA doslt PAH BY 58 Ao

(

TgoA dld Fo dAdEs Egu. a8y @Al =A<l
Bisphenol—A$%} #& W& FAF 328 3pstEdo wZFxojx A3}

e a7 Uepdohs AR
t}H(Owens, 2015).

HU
o,
:.0‘:‘
[AO
o
r <
)
N
N
J
i)
r
o2
o
filo
AR
=
30

17— B8 —Estradiol(Ey), 17— « —Ethinylestradiol (EE,), 4—tert—
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Nonylphenol (NP), 4—tert—Octylphenol(OP), Bisphenol A%} 2 o
AEZA 3stEAE 22 MOA(mode of action)S 7FAaL & A5
37F4HE- (additive manner) 3b= 570l Q7] wiitel, 24 @x0% 4
o FEE AT e S vAA du A2 sEE oY 24
T3S A HERALSE FEste 5 AHSTAA 9FS v
(Brian et al., 2005).

=3 Fxa Sl QoM FelA M FHESoF & AR &
A A o]t} (Beek, Weber, Bergmann, Griittner, et al., 2016). A=
WA el Y-S F7FA71=d (Schwartz et al.,, 2003; Jones et al.,
2005), Wwtgol = FAAE ARESE =HiAQ] FHolA &8 A H
H2lol7t A&E% il (Aarestrup et al., 1996), A= AAE A}
G5 A AFTleA FAA WA wrE ot HEEHNeH, I A
AtgE EHAE FAA WA HrE ol A HEH AT (Klare et
al.,, 1995). @A W4 vegol fFax= Ao HEE vk 8l

t}(Schwartz et al., 2003; Jones et al., 2005).

o

GaH X F5AE AFREEE Metformin®] Al A S5oA #EE 9

oll= o] 4ol #FH L ofdxAt X (Owens, 2015). °l&
7}

Metformino] 71 o}5o] ¢b7lghel AAs¥ s 7HAevy A&
W5t (Owens, 2015). J<lef, o 7gAl 51 AFAASR A 84, &

AL, FgokEm S WA I9FE VA= derEEolt(Beek,

c

Weber, Bergmann, Hickmann, et al., 2016).
Ortiz de Garcia et al(2014) 7} A %59} stA 8] WFFodA A=
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H= 2670 SR el Wil AesAd ARE Agsta @3 9ls 347t
= &=, 1770 2dddM FAEAN =2 54 (EC;=100
mg/L)S mXE= Aoz yElyt. 53] 1,4—Benzoquinoned}
Triclosan®] =7d0] 7h =3k, S s B 7t A3
Acetaminophen, Ciprofloxacin, Clarithromycin, Clofibrate, Ibuprofen,
Omeprazole, Triclosan, Parabens, 1,4—Benzoquinone®lA ¢34 (RQ
> Dol e Ao E YEFWTHH(Ortiz de Garcia et al., 2014).

Fabbri et al(2016)%= 2lefdiel w=&d vttt F&9 &l ot
467) =52 A3t v} v} o] Ao A] Caffeine, Carbamazepine,
Ibuprofen, Triclosan, Novobiocin, Fluoxetine, Oxytetracycline,
Propranolol, 17— a —Ethinylestradiol, Acetaminophen, Diclofenac &
o] gl wE:E A=l HAAHE(hemocytes) T2, A
T A, 2sel A FhEetolA (CAT), #akAT~FERolAl (SOD),

FEHE R S-A=2a 4 (GST), 272884 (GR) W3}, 3 W
Cytochrome P—4501A1 Hfo] @ w7 (EROD) F7F 59 F&o] By
2tk (Fabbri et al., 2016). o] A7E2 Al #7390 sEitE 2
SERE =E3AA BET Ayjoln, o= A AL WL =EFEL
25 oJopydito] A=A I 7INke S g VAs WstA7] =

F311 9t} (Fabbri et al., 2016).
%!

"] we}, EU°A+: Diclofenac, 17—/ —Estradiol, 17—a-—

Ethinylestradiol® #FA| &= (watch list) 0.2 A st &% A4 E %
&) o]t} (Owens, 2015). =3 EUS XA LS wra, 87 F oJokE
53] FAZE ABEAC oEWA dFe mA=Ad diE dATtskes

PHARMAS Z2 A E7Z} 8 Fof Qlth(Owens, 2015).
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B7HAIEE AlBstr v FHATH vimeA HAAHI vk
AL v ATl gld = 3o (Ayscough et al., 2000;
Stuer—Lauridsen et al., 2000; Agerstrand et al., 2011; Hoyett et al.,
2016), & Anld Azt Fr7hda 9k (Hoyett et al., 2016). 17
U Adtel disid s & ded A ko, vtk W " Zkol =kl

= T3l AAELekE AASA MBI R A BH L Ee &

o

(International ~ Cooperation on Harmonisation of Technical
Requirements for Registration of Veterinary Medicinal Products) il
A sEEYEY A4S E el BE WHEH Trol=gdd
(Environmental Impact Assessment for Veterinary Medicinal
Products, 2004)& wtdsta, 3= (FHAT, v=, )3 #E=
(25, wAA=, Aud, Hotzagh), AlAlsE A7 (. = A5 A
= (0IE), f2ivet 718 sled=E5elAl ol9 A&& HAista

(VICH, 2004), B 7h50] EEgolokEe] g A-dad ¢4
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= #HA, v, Addel tske] Awe WA AL HrF F4, F
e P P B PP = i o T e P e e B I R s i

FUAG AAGAE AABAN A AAEE PR3] Ao
FAge] AN HeEA wAARE A2 ALt Yok 49

o] sk #YAAE FH38 (European Chemicals Agency,

R

ECHA) ol 9@ “3letEds} &3m0 ¥-7 - %7] - 4o a3 73
(Regulation (EC) No 1272/2008 )’ (e]3} “CLP f&7ole} 3, ‘ste&
4 5% - F7MAZ(REACH) 7+3 °° (Regulation (EC) No 1907/
2006)’ (013} “REACH “f&7olgt &), &4 7+3 °* (Regulation
(EU) No 528/2012)°, “fal3tst&E4d +=d+% 72 ° (Regulation (EU)
No 649/2012)°¢] 7|WF& Fof o]Fxa gt} (Saez, 2018). ©] Zof
A ogkel Al A FHEEA el ststEd e AfEE olgs BA

s sstEde] Azt #4e] vAE JFORVE nIdE AL
7

%2 Regulation (EC) No 1272/2008 of the European Parliament and the Council of
16 December 2008 on classification, labelling and packaging of substances and
mixtures, amending and repealing Directives 67/548/EEC and 1999/45/EC, and
amending Regulation (EC) No 1907/2006

53 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of
18 December 2006 concerning the Registration, Evaluation, Authorisation and
Restriction of Chemicals (REACH), establishing a European Chemicals Agency,
amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93
and Commission Regulation (EC) No 1488/94 as well as Council Directive
76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC

> Regulation (EU) No 528/2012 of the European Parliament and of the Council of
22 May 2012 concerning the making available on the market and use of biocidal
products

% Regulation (EU) No 649/2012 of the European Parliament and of the Council of
4 July 2012 concerning the export and import of hazardous chemicals
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2008; EU, 2012). # A7A= o5 F4olA A& 9ok %
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st A% - 59 - AHgetElE BerEAo] Qg A BH vA
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Directive 76/765/EEC)¢] ME2 A Ay A|g+& wAwt, 4%
Aol Aake vt fls A¢, d =4l REACH A& tfidolztd
REACH 113& W25% ¥o] ¢lth(Regulation (EC) No 1907/2006
(13)). 2-° g5 a2 shddol A3k dAel A= FF

gl #AES 71A 32 9 (Regulation (EC) No 1223/2009 (4)),

1) A& A} (downstream user)a FHE35A ol AgEAAN gy 2 154
g5 HAolA FstEds I AA S EFEY FEE AFESE A 52 Hde
2, AzxA £ FYATE obd AE B3 {FEAAY avlAE }4*}%X}7} oA gt
A5 A A} (re—importer) & }H/\}ﬁx}fﬂ] 3 g3 (Regulation (EC) No 1907/2006
Article 3(13))
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FE RO A% 87 9T REACH 32 HEdvty Hof 9l
o] (Regulation (EC) No 1223/2009 (5)) 4% A& o3t 374 9 s
A7+ = REACHOIA +A3HE vlE w24 Fvd Hbd, QA g 2ok

=

¥ L gookEe] tisjxle=  REACH Alxe A =

[o

(Registration), %7} (Evaluation), & 7}(Authorisation) T3S #-&w
A=t Hol o] (Regulation (EC) No 1907/2006 Article
2(5) (@), A7 REACH 48 thdo] ofuth. A% REACHS| 3}
ZE ATl Uit APdEA A AGE A EE 4.2.1. 804 43T

A RA AAEA gt R AAEAd sl e 2ded

of dalA B4 Az R 5 (approval) & Wolok aha,
SRlE FA=Ho] x3E A=Al dElA= Gl oE 7t

(authorization) % Wolo} @t} Ze] gt 55} Aol @ 57}

Hg oM Azdlok sk Aol =23 AFe] dntd 54, =¢34

i

2tk (Regulation (EU) No 528/2012 Annex II, Annex III). 721} 2
BEA W9l sgFol okEe xdreta glA ] wEel Al WA
Tl ek HE mESE o] oA akA] §k|E s

P 733 REACH t&olA

A9 E Bosn AW AAEAFER SEEAFE e

ko
oY
=
Lo,
1%
(G
i)
)
rE
o
=1
fifo
ol
rlr
O
—

AAdF7F ®Ho] CLP 72 3 REACH 7137 FX&A AADo=z 4
wof gl7] witel CLP 7#& 2 REACH 3 elA QA g2okas 44

Ade Qi Aow 248 4 vk
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FHAGe x| gookEe] el Al gookE AH °7 (Directive
2001/83/EC)’&, TEgokEo thaf ‘FE-&2okE % 3H°% (Directive

2001/82/EC) & 7+

S
o
—_

data o] A5l A0l Q1A $-o)oHE

g oopEel UF AAT

oﬁ,
al
%
ox,
o
o,
N
N
2L
fd
¥8
i3

# A go) A3 (Council of the

o
Jdo

99 3] (European Parliament)
European Union) 7} A1 A&k A FHAS 3L ol
A QASALEE W] AN Gl AW Selok s
AldsizbE 58] fEid e AEAE il ekET] o (European
Medicines Agency, EMA) o] Al#& 7} 2AHAE A=k 511, G99
EVI7=  AEE AFAM] UEs wEer @A 9HAdErt

(environmental risk assessment) & AHA|SIEE 435l
Alds| 7hE A X3 SJokE 2 FHAT s el dnE

o ofFE Tl AlEal ok of
of M= FAA Sl #
2001/83/EC Article 8(3)), Annex Ie|A] oJokE o] 4% Al 9

a I
ol
e
v

rlr

Al A (dossier) & <9 ekEo] 37

[¢]

AFEP 99 s sk 9l il (Directive

<

T Directive 2001/83/EC of the European Parliament and of the Council of 6
November 2001 on the Community code relating to medicinal products for human
use

% Directive 2001/82/EC of the European Parliament and of the Council of 6
November 2001 on the Community code relating to veterinary medicinal products
% an indication of any potential risks presented by the medicinal product for the

environment -
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Ao okF el B H e A K (Directive) o FEH A 2 FA}
FgolA gt HFrt Ayt JkE AR ARFAMGTE HAE e
(EMEA/CHMP, 2006). °ol= ¢J°k&F9] g3 9sde B7tets Zlo] &
Hagel AF 9 =4 @ AA el ol & ofe] 7kA 8a
T R EYEAS B oJvlshd, ookEo] AR S 984 B A
EE B8k e v, Auvke & Aelet & 4 Sivh

FHATE ooFE & (Regulation (EC) No 726/2004)% m}# 3}
o] A GeJokF AF 3 TEEFE A el FAH e JAE
SloFE I wEEkE e vt s, RUEY #A4s 1o A
Aoz qAsta i, FHFEFYITF(EMA) 2 A& FHsta
FHATE AR s Aol & dAdaS FEHEE AF
(Directive)’®] FelZ QA gookEe] &AL g3 7tE FHstL AS
WAk ofe}, e Sese] AgAoR AgHol AA WHEN TS &

g5 3= 9F 3 (Regulation) ] FEIZE QA& efF2 &4

o

O

)
o

100] ol Bk Hob, AYA Sl o8] FgH gk o] sol=
2hele 20064 AGHY] wEel Hzol AR BeAo] thF ol

60 EMA, Guideline on the Environmental Risk Assessment of Medicinal Products
for Human Use, 2006. -
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PBT/vPvB ¥4+ ®7A sy, H7F did<s ddist, 48 375 75
stAl etar, gk fsiAd B rE Aol weEl flsi A (Risk Mitigation
W&o R Sk AEE 7Fol=eklo]
2014 ejd Ao, 20199 6€U7tA] HEE vixa @ad o

Ao|tH(EMA, 2018).

. g7 A

THAGTAAM AAEoJokEm e AP feAd = Bkl FAe
o) okZ 7] (EMA) o] tH(EC, 2001). fHolFE7]++ oJofFy #dd
A 2 ATAY e FAsE VHe R, 1995l {7 ook 7]
- (European Medicines Evaluation Agency, EMEA)Z A3 ¥ t}7}
2004l frHoerErIT= AMAEAT. FH k7T Atk A

g9k 9] 2 3] (Committee for Medicinal Products for Human Use,

CHMP)E 3, Q1A &9)okEe] Alwsl7l 414 Afe] T3a ookEel
4, b, A%y 9AY AES PRSI, AL kEe] B )
A e BrE, Bk BN EE8 AFSH} BAwE,

AE, 2%, &8 e= 2§ QNGRS Ak v}st

d

A ZA ZIHkste] Ao Al AHEE i T IHH(EMEA/CHMP,
2006).

okEI FEE ok, T3 AAEHE, EAEE, HIMA Seolt
(Directive 2001/83/EC Article 2). 184 F4 AW (magistral

formula)olzt F 2+ 7z Awg oekEd ¥ 2 (officinal
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formula) o]z} F-2= FAA ook, 2ol s Al A4 &
Ao AlFeks ook, AT W INEAIFAE Sk, sdE AxAed ¢
af FAE= F7F 3AAY Y FEAE, DAY FEe A EE,
M A= H7F el A A8ttt (Directive 2001/83/EC Article 3).
Alds| 7 AR E AFZsor sk dokEdd Avete A0 A=
FEFol gl Aol Bud Aol AAMLFIIAE AEsHA ot

A (EMEA/CHMP, 2006).

AL AT, AT ARG Sshe BYAA Bt

al
w ol ALABA S A ek B 5 vk,

S9adste] QA LokE  AVHIAYMAFH M= phase—tiered
approachE W&t} Tiered approach= o8] ©@AIE T Z dA vtk
A BAL] FIVEe FHAII=A S Bdst & e FAA

NAY o @A 52 A dAR J8E sk Wlolth BE

A kv flElAdE 7 B QskA] Ytk A o] tiered approach®]
® Ygo]th(BIO Intelligence Service, 2013). ©]=2] Q] g2JekE A}

ALsNdE 7 Aucte] A =4 H 7 (Preliminary Quantitative
Risk Assessment, PQRA) & %<& 2alidE7F AXZelA  tiered

approachE 483} $lt}(enHealth, 2012).
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FHAge] oAgookE A3 QA H 7= Phase I3} Phase II

Tier A, Phase II Tier BE &%t} Phase [2 370 =25 = okE

o] F& FAs= @AC)A, Phase 1= &4 nX& dFE EA 5=
GAlo]t}. Phase I+ Tire A, Tier B2 5 =d|, Tier A+ oJoF&4
o 7] AAF U YT A Aol Tier B Tier AolA 3w
ojepFol Ao m A= FAA Aol tHE BF, Tier AR &4
Hy Just #4& F3sh= WAoo Phase 11 Tier B @HAI74A] %18
s A3, 8ol vA= FE AT 7 gle Agoldta ddd A

H(precautionary and safety measures) = 7473

>
=
)
N

[}
e
2
r>~l
n

of &FH(EMEA/CHMP, 2006).

uh A H7F
TFHAT AN AL okE] BAAMT S Bksk= WS 2006
of FyolekE7]7F ZAd e “Guideline on the Environmental Risk
Assessment of Medicinal Products for Human Use”°l| “FAIstA 7)<
Hol ok AALoekEo] 34 £ H 7H= phase—tiered approach
E 485t Z dAEE AgsiAy Frtelor e ol tEY] Wi
of, gk Woll ojg] A5E AEste] S = H7lsk= CLP 3 olu
REACH r& 3= w24k 1) A48 44, 2) =% H7F 3) 9F 3
7F 4) Sl BrtE Eske A A s B HEs OETh
FHAT A G oJokm AP A F A =] A QD B 7F
of thall AR, Phase [oA+ S&&/& AT (Ko & Log #kol
5 o]l 4 i3t A xEHFS FHFOEHN k=4 AEA
BE54, 5495 AR At 587452 (PEC) #el 0.01 ug/L
%

of mAl= fIgde] = Ao IHFHA, 0.01



pg/L o]l Aol Ao 3ol J+= Ao = IF£3F9] Phase II
Tier A WA= 33},
Phase II&= %7] 4 @719 Tier A$} &% 24 WA Tier BE

=8, Phase 11 Tier AclAE 7|&0] EAshs Amg k2 87

\a

& 7E 9 29stetd JEIt AR ASFYEFE = (PNEC) # 2

AN
o

Aol o, WS, £FE U¥doR e % 7] B AlEel A

¥ 11, Phase I°o|A ZAItE o584 -5 5= (PEC) kel &oka o3 #mi
< Hkgste] A2 E PEC #s Abgsith Alz=%4 ¥ PEC : PNEC H|7}
1 ==t
P Eol Hetu=
Phase II Tier BellAl&= = $tg-Ed] dia] F71 A& AAFo=EH

o

BelE BhE AL 1 olgel Aol FARA 7

S

o7 ZFFEEe] Tier BE dol7itt.

PEC¥ PNEC 3ts A3} o] @A A= oekZe =83te s &
A 1xF - 23 ke g, 54T AXgAL wWlE, e, e e
dAd grpbEe AEAH 5 7FEst RE RRE gt

(EMEA/CHMP, 2006).

FAATAA AAGIRE AABF NN FAE FASA b A
%

W A It

2006). PEC#tol 0.01 pg/L oldel™ &Ael v= d&Fs AL 5
Stk #ste] Phase 115 F8sk=d], o] wAoA JaiAS duts)

= 712 PEC / PNEC = 1 ©o|t}. Phase II Tier AolA B A3t A
PEC : PNEC H] 2} Phase II Tier Bol4 ®A ¥ PEC : PNEC H| &%

1 o149 A% @79 vxAE 9Pl Yr AoE  wuw

o =
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(EMEA/CHMP, 2006).

3.2.2. v

nEre A ws $ARSH (USEPA) S THoE @499 %7}
W Ee] gk A+7F o] ghvh 1992 Ho® A9 E
7}(ecological risk  assessment)?] H9F¥  HHES  7]&E
“Framework for Ecological Risk Assessment(EPA/630/R—92/001,
February 1992)”& zhst o] &% AE3 uF HEE 7A
“Guidelines for Ecological Risk Assessment(EPA/630/R—95/002F,
April 1998)7(e]a} «“7le]=ghel»elet ghHE wxtstqlvt. o] 7hol=eiel
- A E7HE Tk B B A9 dAE g e

2, ool BUANYAAE FAstEv] DLW HH Ay 3

W83 Sl REE(Chris, 2009) 7=9] 7pol=epel ez Anjd W

vl =& 3744 A (the National Environmental Policy Act of 1969,
NEPA) ol uwhe} vk 7[@ow stofa 2b 7]3e] 57k $Ael mx|+=
F3s Frletes shal glow, 11 o R A H7H(Environmental
Assessment, EA), &7 %334 7} 4 (Environmental Impact Statement,
EIS)E #AAst=S r4sta Atk40 CF.R. 1508.9; 40 C.F.R.
1508:11; 21 C.F.R. 25.15). olel we} m= 25522k (Food and

&) 8t



Drug Administration, U.S.FDA) &+ Alek514A1H (new  drug
applications, NDAs), #|u]¥2]eF#3] 71413 (abbreviated new drug
applications, ANDAs), #H}o] 2 2Jek%3] 71414 (biologics license
applications, BLAs) 59 AR A= A G EAE 25t A=
stooF &ta1(21 C.F.R. 25.15; 21 C.F.R. 25.40), Z1%# &g Aol
EAE FAsIA] golx H+= o A (categorical exclusion) ol 3]3sh
< Hojof gt}h(U.S.FDA CDER/CBER, 1998).
nl= AE O kY S AL LJekEe] g EA AR A AA| o9
s £ AZEalof shi=A, ofd WEow AEal
ofF sh=A], g4l #d FAl= o' o] Sl=A, ofd WS &4

S A Fst7] 9 7relEgrel

_OL
rlr
N
e
>
&
>

i)
X
ol
2
r o)
<
ol
ko
o
o,
4
ye,
%
rk
ol

(Guidance for Industry Environmental Assessment of Human Drug
and Biologics Applications)& %3l EAZE AlF@loF sk= Aol
tiered approachel whZ @398 7F 34 B d3E AFst== o
3 StH(U.S.FDA CDER/CBER, 1998). wiebA w]= Al f5 Az
ST R QA okE] te AP BN A A EE sh st 3
Sn e 4 ook 2ed vRe f9de g Aokt 1%
o] EAZ A3 FHFA FAL, EAZ AYSHA gobm Hi o9
Aol dld s SHEkA 2 Al EAE AEsHA gow Aekselald
5ol AdE & oA EAv T8 dAE dAe sdeth(U.S.FDA

CDER/CBER, 1998).

. 97k #4
WA A gelobEel AMBRANYL Brlehe FAE 1) A

w o (USFDA) oIty wl= AF ooy Aleks| 7y 59 A A
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X
2
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ot
t
>
il
oft

G7bste] EIS7F RQ3AE sttt EISe] #4d o]

o

g AN v 4EdHPel 44 EISE A

o L
k=
)
p

(21 C.F.R. Subpart D, E), EIS7} ZQ3&}x ¢ty s 7S

st 93Qls 2l A (Finding of No Significant Impact, FONSI)’&
A EtH(21 CF.R. 25.41). vl= A F ook 2 Atetoel] Sokm87Fd+
A E (the Center for Drug Evaluation and Research, CDER)E 11,
AEd EA7ZF AdstA A HA=A], QokRo]l A A& ol
Az AEFHJEA, AgArel gttt AEd AF7F 243
ARE AESES 3t Ut

nl= A FEGJoR ol Aoks| 7Y Ta AAstE = A= EA AF AR

of gA AFA R, AFE ARE JEE EHO V2 AR e dd

Fk‘l ﬂHU

W YEA SHAY AR, 84 A% AR

O~
=
A= WAYUS, A5 374 5% 9 tiered approachel] W& 934 %

o‘i

7Me 3 AE8E AEsEE stz QH(U.S.FDA CDER/CBER,

LW AERY 5 A% YR SOl Tk g Ak
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Q141 AU FES 7HAH, o] 9.0 ok
CEE R

2. V5 AEJbY Fol AN BYYE A
73 G M e 584857 1 ppb ©]
A4, Ak A 5 TS A ES] ey

3. v AFFH 2 @J%i 22 ZA = AR, BaAbEe]
U wX7F AZskAl v Al e, A o ® Ak %éi T4
*10‘:"%1/&%4 A g o] ekE 3 7k %, vlo] @ ook etolAlaald W T
ot A= HeAH

4. AFAFEAH

5. HAA] vlo] 2 o okE Al FFAAH

2k, F7} A7)

ul 0] QA G-k A S 984 7F= phase—tiered approach
£ =2+ 59993 28 phase 78 §lo] Tier 1, Tier 2, Tier 3=

T3k tiered approach® wWEw 7 @Ald 75 9l #o =Fo] o

1) =% 34 (Phase D), 2) 7] 837% 2 %3 EA(Phase II

Tier A), 3) &% 22 (Phase II Tier B) &A1& A= 8§39

AUA| G2 ok AP S S8l dF 7ok 2], vl=2 Tier 13 Tier 20
A 534 544E, Tier 3elld WA SAEAAS AAskd, 24 @AM

a5 S (ECs) 2 WFAAsE(LCs)E HUAdS5IE 5%
(Maximum Expected Environmental Concentration, MEEC) 2 i
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3 7}A i (assessment factor, AF)E ©]&3F%] Tier 1°]4+ 1,000,
Tier 2914 100, Tier 314 10 o3RS H7tstal HF @A

A flEd RS Ad

L2 R R P

Tier 1ellde 1709 F& ol&3 4 Ausddds 1A
ECsy %<& LCy® MEECE thr H7bX®7F 1,000 o9l A
1,000 w¥kRl Aol whet W& @A 7 = H7hA 27 1,000 )%
o) 3¢ % MEECeIA o}xIAb &7}(sub—lethal effect) 7 vhebbA] ¢k

©

oo o o] B4 AeHA eFARE, MEECeOlA ofxAb g37h
Bl Tier 32 ©]&3Fa H7HX3%7F 1,000 v]gkel Zd-9-oli= Tier 2
T o] F 3T
Tier 20X = F4 v S A& 4 AdTS ol &3 54 4
H=AAddS st F7HA3E7F 100 o3l A9 & MEECelA of
AAF w7 e geud o o)At A ddskA kARt
MEECO A ofx|AF a37F yebdthd Tier 3% olFatil B7HA#7F
100 ®REQI A9 % Tier 3% o]},
Tier 304+ W SAAYES AP A4 i 240 IFA4A L
A= 27d (bioaccumulation) % 2554 (bioconcentration) & }.°]
A, ¢ ZA0] et B2 2 A (biotransformation)E 02 Ko
© AT, = BAYY =49 S8E/E AT Ko 8 log #el 3.5
ooz HAFAHdS HE Aol Tier 32 FJd}h ol= Tier 1 &
=o17h71 Aol deeted], i AR Log Ko #©°] 3.5 wwtold
Tier 155 43847 Log Koy k€] 3.5 ©]74?0 A f-oll= Tier 3=

o] F38to] A S}, Tier 304 H7FA3%7F 10 o] A$ 5 MEECY]
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Introduction Concentration, EIC)7}F 1 ppb ®]%H(Z EIC < 1 wg/L)<!
79-0]tH(U.S.FDA CDER/CBER, 1998). o] 7|&d] nx% F&d g
Ao mAE dFE AT F e AR wdste] @AY B E
AApetet, wl=re] A gookE AP SRR EAdE T HAAA SIS
Pt 7152 Tier 34 ECs(or LCso) / MEEC < 10 olth

(U.S.FDA CDER/CBER, 1998).

3.2.3. Myt

Mtk =Rle d4 Sd S Besta e9s WA HHow o
74X ¥ (the Canadian Environmental Protection Act of 1999,
CEPA) & Agsta, Alqt=2 A4 (New Substances Notification
Regulations, NSNRs)#}1l st 38t=4 #AAE T5st Ut
Much @A BT AW 93 (precautionary principle)’ ¥} ‘& A
g A 232 (weight of evidence approach)’el Wz} e E22 EA4
o At 7HFst] HA ol gAY TteAol flv Ede VIEEAES
(Domestic Substances List, DSL) ol XZ3A]7]31, 7|EE5 A 5= L3
d =4n vk WelX Ax - 4 F JdeF: st vk 7EE4E

SR

Ij

e 24 ARaA Ax - fFF - FYol ThsstARE o 7]l

Fl
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T A o> E4E A5+EA (new substances) Z g 2 5ke] AUTtE
Ut oA AxE 2235t QY (CEPA 81(1)). 7|&%
=

A ke AFEAL A FYSI) JaAE G A

Mete] AAgolokE A ALedF 7= ANyt 34 25 (the
Canadian Environmental Protection Act of 1999, CEPA) o] W& Al4f
QAT A (NSNRs) A A FollA o]Fojx] vt Ayt S H 5

oA &7 2 AlH 7} (environmental risk assessment) 2= £l = A}

Astel A elopEel Am dw B 53 FEsA T sbol el
]_

TEAN A A A Alaiate] Lgo] HiEE stetEA W Eev o
het Ao, AadAy, Aol sk AR, AW o8 AT 7H

ol =g}elS vl#3F9 th(Canada Government, 2005).

. B37t FA

Huehe] QA2 ok AP A B 7= Ayt gk 2 TS
3}= (Environment and Climate Change Canada) ¥ 7yt Rz
(Health Canada)°] ¥ #dstel Fastrt. Aurt SF RS HL 7]
| & AarEd F 1del 1,000kgs 2338t Al
A e iRl =4 =88k

111 M L-1
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AR, Aoy, 54948 S5

Fod, 7t

S

of i

3

O

3l B 7}

[e}

el o

O

3

=]
&

W

SIE= A4St UTH(CEPA 83(1)).

t}. {7} gA
FiLicte]

Q1A &9

J 0 2 NSNRs thato] #tr}, NSNRs tjAto ZA] whato]

s
22

o
A

o
ey

A= A F}(Health Canada, 2015b).

==
o

g 1984 1€ 19%E 19864 12€ 31 Alolo] 1) 7HrtrtolA
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ANAHNA AN Eold HE,
Hedztoly w5 AlE (product) & tiFoz A9 S H7teta

9= vty JivtlE E A (substance) S Ao Z A YA S HUts)

2k 37k A7
Aol A 7]

v}, F7} 74
Atte]  NSNRs  1#AF3FgHE 4 (polymers), A& A (living

organisms), 2}8% % (chemicals) & 52374 4 A

~|
3
i
I
o
i)
[

A T Si=dl, tiered approach® W2+ fHA oIy vy &
2] classification approach& wW=31 Qlt}.
Mcte] AALolokE AP AN F 7= Auet 84 2L 7]

st=ro] Autt Bt 47 dee] A RuMdE 1) s

rl

L=
=
S TS Qe 24dd kEE Ve 2) Y =Ho] &4

A= FAA Qe el Brteta, 7 M T oshdEte T st

rlr

o1 20 kg/d %7 1,000 kg/d oltela FAEF 5,000 kg o3t =4 54; 1,000
kg/ki %7} 10,000 kg/d ROl AY FAE=F 5000 kg =7 50,000 kg ©]3F =4S
459; 1,000 kg/d Z3stAY FHFF 50,000 kg =7 %Q% 90%; 1,000 kg/d %

Jf]ro]u“ A% 5000 kg 23 50,000 kg =9 &2 21Y; 1,000 kg/ki ZISEA Y
FAZ2 5000 kg 2t 3 W] 10,000 kg o8 E&L 219U (Health Canada,

2002) .
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@ttt} (Canada Government, 2005).
NSNRsell we} AlZafoF &= NSNRs Aol =49 54 AR,
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7138 =4 (organ toxicity)
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MEERE DR
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3t} (Canada Government, 2005).
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gk (reproductive effects)
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[3 12] 3] QA Lok AP 98 B 7HA = 1]
TR FHag ul= A
QUA| &g okF A3 _ ]
JART
(Directive 2001/83/EC), 774 2% (NEPA), ?]C‘g;)h draH
A 27 AALFE 40 C.F.R. 1508, AL A E o] okE
(Regulation (EC) No. 21 C.F.R. 25.15 (F&DA) =
726/2004)
Myt 7 2 7153}
ul= 200k =r (Environment and
gl o) okE 7 ol N -
H7F FA4 xﬂij IJﬁg?éﬁ;\/[P) (U.S.FDA) 9JeFE3 71 Climate Change Canada),
TEAd 5+ 41E} (CDER) Attt 175 (Health
Canada)
o gisl _ﬂ_u % Ezq - ~ _
FHAn M EIS TS s Az 49 9
Hua e me O]Eiﬂg_ T e BE AAE 7NEEAEF EFH o]
B oy Tag e e OUE @ A2 97 e BE Alitoo}
— I, = == ) .
; ; (categorical exclusion) =2
7F WA E% /H‘:'X,xl
7]—/ﬂ]£ oﬁ‘éy %oﬁé =4 Zﬂ,-g— q_]);)]_ XﬂSﬂ
AR A A
oz} 938 712 =5 = |
F7F A7 ;‘LLT)IL Al B 7V E Sate RERE ) EIL\ISUNE;/%?L—, i?)éy B
S - E e e AL F \_)
Classification approach
Phase—tiered approach Tiered aporoach (Polymers, Living
A7} 7%  (Phase I — Phase II Tier (Tier 1 pTI?er 9 Tier 3) organisms, Chemicals)
A—Phase II Tier B) ’ ’ New Substance — DSL —
PSL
Phase I: A&4, As= . — _
N = AE Tll(;li 1-)H/\j A e 54 A E 2asery =4, B4
- . - 53 -

—“l’] 173 Phase II Tier A: 271 & Tier 2- ,—;L/H A= 43 Hﬁ??ﬂ %, ]“é‘jé, %‘?i
i i\ B B | (Al SoF ) WHol g, WAV 9E,
tha;; ]H Tier B #4 % 3 wpy ;;é 43 A7 54

A ot
A3

#i )F

PEC/PNEC = 1

EC50(LCs0) / MEEC < 10

PEC/PNEC = 1

AP ol A=

ul =, Ayl Q1A &0 ok
42 A (Directive) o] Y 5+ 2 (Regulation),

7}A] a1

AR €

739138/ F 7FA = &
HE(Act) =

FgHE otk WA 2AE 7}

A 7d o]
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A B BAAL FAE 5 AR AP SeHAS wE] Ferhe ol

2006). ol A LelokE AAANIE Brhske FAL gy P

olaL, ZholE=kRle AR FAZE FUHE @Rk e Tk Al
A olelE = SHo] vk AR AFEAAN A" FRE 5
okar, oA EAekm, WA AFsoF AVt A A9, &
Bl = Brkellof st Fer dFel e FAESAY 2T F
7H g Q7] wiEelnh had 4S8 AZAE destar, 4

A S BE BN S B FAE ARATE A
FEMA) ) AAEIFEA AN CHUP)OlT, DTS HFI

(U.S.FDA) 4 9okZH 71 AlE (CDER) o, Ayt s+ 9 7|5
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74 1ol i FAHHI vk wAE EAST

=4 A B AA S AE T B AA el Ae de g
4 ol Txshe et $HF 8 AdVtavt(additive effect), ZHE]
A g 7 (cocktail effect), M<sa 7} (synergistic effect) ol tjs] ¥z
s gluke Aeolvh 718 AlE e 8 ="l diel Sl
Fveks AANA, A8 Al Es E =do] el HiE s = ol
nolet A Qe gl A Ao® FriEdTA E & delAe
ME e AFel THe Ade 2 MOA(mode of action)= 7k
g4 oI (APD 7F o)Al #ar, ARafdo] wEAY AEHAdo] F&
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oF 22 @A EEr A= ol EA 1AA R T Al g% F
&

=
O
)
=
@)
~~
d
Z,
=
9}
1o
jul
=)
©
=
i
>,\1
|o
fu
i
2
l‘«
=
ol
flo
s
=
=
H
r

ECs0 52 LCsoz HUASHEsE=MEEC 2 Har #ol 10 olskdd
B Slsidel Aot Add, Hojol 58735 = (MEEC) = <574

119 7 4 -y



FE(EICO) ¢ A58 45 = (EEC) Y # 5 o & #s 9vsk=dl, EEC
= PEC9} #& £ojo]m (U.S.FDA CDER/CBER, 1998), ECs (R

BEE) Y LCo(REAA s E) & Aol X P Axets o
A PNEC¥# #& 7ideoltt. webA PEC, PNECH e 9&& st

MEEC®} ECs5 (=2 LCs0) 9 HEZ 9afiidS st HolA

deterministic approach (Environment Canada, 2011)E& wW=3 Q&=

FHAg Aurel ARSI el Bxpe) B R Eofris Qlxr) H
Hhy o] Qloj 53 o wheko] wktiel H3b dHWsAl PEC, PNECH
O QIAE AFE-El7] Wl sl ddk 7]Eo] 19] ofbd 10¢] Hth

= Aol A, Aurket vE Aol & 5 3k
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Acetaminophen, Ciprofloxacin,
PBT % Risk &38©°
ek el A 87 98 et

+0% 1) log Kowo] 3.58t & &4, 2)

Clarithromycin,

Propranolol

| %o Zo% bt H3E $(2013)& 99

o] drgt A flaidel & =4, 3) AxF Aol 600kg x ¥}
= =4, 4) PEC #e] 0.1 weg/L 2¥st= A55 AR, o5 &
) ¢As9 HFFE= 1271 &4 (Diphenhydramine, Roxithromyecin,
Acetaminophen, Clarithromycin, Flubendazole, Ranitidine,
Norethisterone, Tamoxifen, Levofloxacin, Ofloxacin,
Sulfamethoxazole, Probucol) & A7k v} it} o] &5 7k&H 2006

d~2011d Afolel %2yl 8ol HeE vk 3l

d o Abole

A et

2013~2017

Roxithromycin,

Acetaminophen, Clarithromycin, Sulfamethoxazole® WEFSTE o]+

$ehet B8go] AA GOl 87 JaARE A4fEA

A

T
RN

o

Hoj

N
e

Acetaminophen< 2013~2017d =1 A==k =27 49] 9

F wol AL EakA AgHE A

|

st 2] %,

o] r

O =
TT=ET o

x
e

TT7F wroba sk 2ol A

A9H(Sim et al.,, 2011), PBT7} 6532

Council, 2014), 34 ] o3t Fej ==
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Aolt},
Ciprofloxacine 2013~20179d =4 A®&o] 1,403kgell =33+ &

WA AR, 20069 5% WHF

o
Sy

% 3.08 ug/L, AEF Ht &
0.093 ug/L& YERdla, PBT 6%+, Risk 3%+H (1 < PEC/PNEC <
10) 024 AcetaminophenX.t} 3740 m|x]&= Yafido] ¢S =& A
o= HrtE

TJeiy o]¥ Ao AMEHE AR E FEeHA] Yota] AAR FA e v
A= Gl sl REs o] wE AAolth md 2844 AEH
= Yo E TR el Wgk A AAF LR o]Fo|xA ¢k 9l
i, 2 Agtel AbeE A5ES o099 PBT, risk 6 AV AR ®
g TEe ARIE glo] F56A Fskes s w (5% A “cannot be excl”,
insufficient document)’ell #jFst= =&o] 58%(4497) / 77070 o &
& - R} FES

1960t 7, &r] sAleol FujEo] JAbR-o] 7|gol EAS oFY]
P& el mrto] = (Thalidomide) ARzielnt 2011d -Elvhetell
HA S of7|PE 7hE71A Al AR Y] A, 71]le] TR ARE A
FatA] Qo FH G=o] el ddS sHA| XSHAl o EM vl =&
7P APAdE A7lekd, el A= G tiEiAE 7= st
{53

TET AEE AAsta, ZE-E stolw sl AlEol @7 vA

(persistence), A =2 A (bioaccumulation), s
*=
=

(bioconcentration), =34 (biomagnification), =4 (toxicity), =
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IV. 3&3}skA|F A3 Y8 F 7 A=
T - =8 A

of A & AT F WA FARAM, dE3eAlEe AP e

AN AEE, FRAA, ALAA 5L AFHTE ol AFES Bl
AA Welsk sz Selnds S0l ddvh Ao AselA seae Y

AA 5& AHgEta s E WEzr ARE0] A el F8e A

A JS Aoz 7sta YA, AAZRE Aol ols A
9]

a2 Tk (Overturf et al., 2015; Downs et al., 2016; Juliano et al.,
2017). gekEe & 7E AR viZHA R ALsietaA e S
= AR deidx= wE d7AEol AlASka ok (Ellis, 2006;
U.S.EPA, 2006; Aris et al., 2014; Overturf et al.,, 2015; Montes—

Grajales et al., 2017; Yang et al., 2017).
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ks Tlse dglekdA AR AdRo] strRE A UH e ARV
wnom, HAe Afe o] Ao A FYHE ARV UG
(Lharidon et al., 2016).
B AoA = A Gk A2 st eAlFo] SFow
i

Ut Fo ARS FHoR D AL W &6, 2) d5AA §Y - F
£ 3) H5ALG AAS, ) BB FE, 5) 87 JFor FRaol
A2g 2

4.1.1. A 9 4]

A& AE Jhed SE AIRS AT P & FEEA
2017d% 7o oF 77.649 HE (I °oF 99x5dg Aol 1
2 vl 67.249 FR(F 8621HAY), T 43.449 FE(2F 55
699, dE 29.949 F=2(F 38%3-9), Bebd 25449 &
F(°F 32x54d9¢), 1% 10.949 FE(°F 14x4) ol vzt
v 9 9749 fFE(F 1224 A EE HAL QY
(Cosmetics Europe, 2019).

MA#EEF(PCPs) Al GA FHAfe] 718 & AIFo=EA
2017d% 7102 oF 28.64Y A= (338} oF 36x6HA)E FHH

th, o] ZF= MELAE 47.3%, TAMNAA 21.2%, 2A7AAA

38

al
15.4%, 37183 A1% 13.8%, EMAZF 2.3%°] HAF&S A8k 3
CH(AISE, 2019). Statista(2018) ol wh=w, thgrl=e] vg 3l 74l
2] €% (beauty and personal care products) A& FEE 1,700% &
2l (eF 1909 ) = F4 =L Sl

579 AS, 3AE 2 el B £% (personal care products and

cosmetics) Al 2015 %] oF 349 G (33} oF 3% 419
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33, o] Wil Frhste] 2018WXel= 2017 tiv] 4% A Fsksl
GAITA, 2018). "= A-F, s&F AlE 5= 871 A& 1037K
Foll 74,3367 F5ol AlBFO|H(EWG, 2019).

2004 el W= ARL 2,300 & thdo® PCPs AHE HElE ZAFS
Ad}, mer ARl skl Bt 971e] PCPs AlFS AHE-3Fa Qlal, 126
Ao sl wE:HT ATt o1 SHA 1/4 o3 3 &
ARl ok 1%7F Wi 1570 o] AlFE AHEsaL AATHEWG, 2004).

share] ShE AP A1 FEE 2018WE 7o ®E oF 123 4,000
o] ¢o]H (Cosmetics Europe, 2019), 2012~201613+ AFH 7.4%°]
S7Fe Bol fuE=ERALAAEY, 2017) ([29 131 3.

(Ef2l: o &)

150000

124,000

100000 s0264 00
80,300 84,607
74,275 !
. ] I I I
O I T T T T T

2012 2013 2014 2015 2016 2017

(29 13] =W 38F AR F0](2012~2017)
Zk8: 2012~2016d AEE f&%i?ﬂ’&‘ﬁﬂ?%(g(ﬂﬂ 20179 A2 Cosmetics
Europe(2019) Fadle] ¥l #A

Seluets A4, AFREAL GAEECR TEH Jud,
7 EER W S [E 1419 2OHES, 2016b).
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2015¢

2014d

20139

AR A 9 d3(2013~2015)

14] AAA

v
ar

[

o
Nfo

A
|

o
Xfo

¢

N

o
Xfo

¢

N

K
olo

o

5,232
32

835
19

3,699
30

gl o)

671
13

6,624
13

=

132] 8% (PCPs) ol

767
2 7+
7R el

el
Els

3
=

A 5

°©

ST
™

A2 A
W 2
=3](2016b),
A3

3}

A=
4.1.2.

o

e

o

% ohuet

)

of Tad Pu

o
h=)

(Tarazona, 2014). A

o]t} (Tarazona, 2014).

B

A3
etk dad, AEA,

A A FE wE A

-
T

T

-

o) Abg Helo]
A WA Ael e

3T
o

F ool A&
ot}

st7] o

S

2] 27} =4

= A

WA Al 2

. 7

o

S HES o A
tc} (Tarazona, 2014).
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1A ie=
Montes—Grajales et al(2017)7} PCPs A #o] A&HHcty By

A AA 1410 =2= d5ste] B4 A3, 3071 =7} skeA el &

.02
7Hg Wol AEHAWY Bl AFwS &, as5A, Add ot
(Montes—Grajales et al., 2017). sFA 8 FUFoA A+ HEE
AL g4 AE9 Galaxolide, Tonalide ©]9loH, A2 F&F

=]
}\617':

[‘kﬂ

A=A AEQ Triclosand 2AHEA] AHE<l

flo

oA AT A=

DEET (N,N—Diethyl-m—toluamide), A3 % *J#<l Benzophenone-—

w

, B4 AE<l Methylparaben, & A<l Menthol, 3XF3kA A

91 Butylated hydroxytoluene©] 21tk (Montes—Grajales et al., 2017).

4.1.3. AR AAE

B8 o)A PCPs Aol HEHEd 71 3 7olshs 2 8t
FAHYAA MEH= FHRTFOIHBlair et al., 2013; Montes—
Grajales et al., 2017). YxHFA Q1 sk 2]+ Synthetic musks,
Perfluoroalkyls compounds, Organic UV —filters, Microplastics®} %
o] 3pFF AEoE AMRHE FEEde adHor AASA FeH]
wl o]t (Juliano et al., 2017). PCPs A2 s+ ad AA &S 34
of whe} ol (Blair et al., 2013), A& FA2 FHA S4&5A
A4~ ®l (activated sludge system) &2+ PCP A& ayH oz Ay

3FA] &gkt (Wang et al., 2016).

4.1.4. B34 &
Montes—Grajales (2017)+= &34 PCPs7} A=Yty H

¥ ', -11 =]
144 M = 1_.]| ol



H =% 1417/ME FH8te] At A3, Galaxolide, Tonalide,
Celestolide, Phantolide &9 ¥4 % Triclosan, Triclocarban &9
A, N,N—Diethyl—m—toluamide £} e &l =73 A,

Benzophenone—3¢%} #2 UVAIGA7F HAEH Aot Haskdch. =7}
1

HE AR Ay varoA 7 B £7F RaE A o
o7 o=y =9 F£o]9lt}t. Bedoux et al(2012)& &3 AEES &3
stAEld Y9, FEF YA, AXES, dlg, S SolA

Triclosan®] AZE A& ¥l vF 9137, Juliano et al(2017)2 =37
of Triclosan®] A&+ T8 A22 AFs+E #32 3o} Triclosan
o ¥l Sl Ads AREEL A AN steE Ferba, st
FAYFAN EdAEA AAR A =dFoE wEEH= Zlo] @A
i Avgstal gtk (Juliano et al., 2017).

eyt M= PCPs Aol digh A& A7 dF 138 vp Qo
2004~2005 el AdAS st 633 AT e 1329 &
Q4o Al Oxybenzone®] H+t 34 ng/L, Triclosan®] 3+ 74 ng/L #
=593, sAEEd FEFelA  Oxybenzoneo]l H+ 11 ng/L,
Triclosan®] 1 4 ng/L AZHHoH, AxFA%E Oxybenzone©]
2 ng/L7F A&%¥ v} JtH(Kim et al., 2007). 2009~2010 ] Y574
TA sk 2033 670 A 9 - WRTelA PCPs RS S
Ak A3 s Gl A FAA AR Tris(2—Chloroethyl) phosphate
(TCEP), Tris(chloroisoprpyl) phosphate (TCPP)”7} 2~3 ug/L <
o=  HAEHAA,  sAYE il Triclosan,  4-
Methylbenzylidene camphor (4-MBO), Ethylhexyl
methoxycinnamate (EHMC), Benzophenone—3 (BP—-3), Tris(2—

chloroethyl) phosphate (TCEP), Triphenylphosphate (TPP), Tris(2—
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butoxyethyl) phosphate (TBEP) &9 A#o|, 338 wiraolA
Triclosan, 4—MBC, TCEP, TBEP 59 A#o] #A=xt}t(e]e1d S,

2010).

Triclosan¥} A 38 AHE o7 Alg¥ = Oxybenzone©|th.

Triclosan< PCPs A& FolA &HlF, Aof, 43244, Hek
HE Sol BEA, AR AMEEHE thirzl Aotk (Overturf et
al., 2015; Wang et al., 2016). Triclosan< 3t &% Wi =3
BollAl AZEH AL & ¥ ofygk(Ebele et al, 2017), FAE Al
ANE HAEHD AL Muir et al, 2017), AFAAE HAE=H oot
(Bedoux et al.,, 2012). Triclosan< B84 A &4 HEH= A&
A, stEA el geld 2 AAHA k7] wiEelw, Lol wig 7]

ol Ao FAEY] fQa, Ay, FEehgadel e A

)

A o)

ol HA4¥ A&HHdol A dgEE WHHY] Ax 540l Slu
=

2
olo

}\é e}

_

Z7] wj&o] Chlorophenol®]t} Biphenyl ether2}

(Bedoux et al., 2012). Triclosan® S+ A5+ ofF, F24F

T HEFETEEC o A FFE FEor WA glor, ¥
T A8 Triclosan WA Aol =dES o/ $E7F Qv
(Bedoux et al., 2012). =84 lA &3] HE5 1 S+= Triclosan U
oA EA R 55 9t Triclosans HIAEAHZED o ~AEZ

A el Bolsts AHZOEAY EAE AL, G A5
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A7S o= soz dHA JQtH(WHO, 2012b). Triclosand] =%

gh

g Aol AA2T W FFAZA dAEdE BAL, FAEA A W
92 e, 73 Ao A4 2 LH 45 HAEAHE A

Aol 7439t (Bedoux et al., 2012). £3] 94 &3 §ELo

¥ Triclosan®] 2|3tetsd 5S4 wef, G E = FAE]l 2,4,6-

Trichlorophenol, 2—Chlorophenol, 2,4—Dichlorophenol®] EPA?%] =

3

e AEA (priority  toxic pollutants) $A&EZo] X3 o] it}
(Bedoux et al., 2012; U.S.EPA, 2014). Ortiz de Garcia(2014)7} 26
7l PCPs Aol dist 5A4FH7tE AAst A3}, Triclosan®] 1,4-—
Benzoquinone Th& 0 & HAdo] 7k =Sk

Aol QlE Ay E UE AR AAddd FE AMEYHE
Oxybenzone©o] t}. spelo], Fefg-, WA F FofA= Oxybenzone 73
ol FrEo e dad AF AHES =A% vk it (Danovaro et
al., 2008; Glusac, 2018; McGrath, 2018). v|=2] AH 5/ &=} Craig

Downi AF8o] 54% 107 38t&E2 5 Oxybenzoneo] 7} v &

o
o
=

| = &4olgtar 8+l vl 9l o w (McGrath, 2018), Oxybenzone

S v x+= Ao 2 YERYT(Downs et al., 2016).

o] HF¥ i Q= PCPs A<l UV filter, Paraben, Triclosan,
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Microplasticsell sl 54 % AAejz Ja&Fs A elst i (Juliano et al.,
2017), Overturf et al(2015) &= Triclosan, Musk ketone, Oxybenzone
3 o] PCPs Aol ®ol AFgH= A=l o7 Aol vA+=
FFe T AESAT. = HdASEE FEAA CV Skinlabs
SIAF B4 EROE T EE dio] offu ok = dFE v
=, 34 FFS vA= Fo B OF Exfoliating microbeads,
BHA/BHT, DBP, Triclosan, Synthetic fragrances, Sunscreens,
Siloxanes (Silicones) & A AI$k v} ¢lt}(Rebecca, 2016).
Fyutel e AE3sHAE] FRrEo] e AEor A 7Y

2717F EERvkE gFo] BEE vk vk JTBCE 20199 49, 7k
g QI sHelA So] wAY B Tl s =

o] Fojuke A of7bul 7k Mol 4 ALt o] Wz

=

o] 17 W

sk 9o, &% Fdo
Hel 5117 5 79 717} 10mtg]e] 1~2vtg] Z=2 A3ty BHE
stedth(o] A gk, 2019). ©] oA ouIELS 71 Eav] Ed9 ¥

S Aow AgHErt webA PCPsE ¢18k 874 ok A 2 93iA 3

A7 At sesle] BEE ARE Snd Aot vk
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4.2. =9 BLISAF ARSF A A YB A=

QBASA T hstel AABFNAYIAAEE vhistn
LAY ol 4 glvh ABFSAE FhH) Q= AF £
FAH Pe7t Q] WEelth, vk, AU AFY W

& =7

x2

§9 HLE, AGUAGAZ BHaA HA 7 Aol dlate] Aol
AN B7HE FAsE AlElE FobE

FTHAFS 2007dFEH A4 #AAEA seEd 55 - 3
7}A & (Registration, Evaluation, Authorization and Restriction of
Chemicals, REACH)E Al3&&tiL 9lth. REACH TF# oAM= 3pa5ol
e A s e wEual rAskar o, s el s s
wol #el vAl= el tel REACH 35 wErkal 1743t
o,

3

ol
ot Kl

L

o

HAsto A= REACH| ZAsE] 3% Adiof st A}
1= 33t Ut

, 2 =7F e S AARA =7k sk st E A Al g vt

pacs
Jo

0
e

ot
N

kg
rol

A Al (the National Industrial Chemicals Notification and Assessment

Scheme, NICNAS)E zt331 =), 1 tiitel s AR A2 A

N
2
e
2
o,
g
o
kel
1%
_cI>L
=
30
IS -ﬁ
M
i)
ol
2
Y
ey
e
o
)
ﬂod
rir
>
il
Fu
&lr
ot
iGl

2 4 fEvetel Qg AEe] AHSA NI E A E =9 W
obS HESH=d Q3 dl AlEEA, fHATY sstEd 55 -3
7H = (REACH) 9F &59 =7kb]ishetE 2 Al a1 7HA Al (NICNAS) 2
ARG A =] dEl WA 2A, B A, FoF o, 2ot
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A71, 878 278, Sl 37 R 9 SlelA dd VIS A sksivh

4.2.1. 39493

FHATS AZF 1= o9 setEd S Alx - sty dell FH3
8+ (European Chemicals Agency, ECHA) | S&3&l1 @40 ZHE
B7F -7 W RS ke 3eEAd T% - F7HI=REACH)E 2007

d 79%E 95t Stk REACHE Aldshy] Ao &4 gstEd

=

gAAE A, J9FEAY BF - 24 - m7)o] B3 AH P (Directive
67/548/EEC), 54 falgstEd  AMSA AR *? (Directive
76/769/EEC), ZA|%E9 7 - 24 w7l w3 AR * (Directive
1999/45/EC), 71EE4 fa1d57F 2 FA4 72 (Regulation (EEC)
No 793/93) 47} = F5 o] AT (Regulation (EC) No 1907/2006
(9)). 28 olglst FAEC] ntH] FolE Esta setER 4f
Ae] AA el 7pA A7 LA, o) st Kok HQ
dol tiFEe, Qzte] AR #AE BEEy] g B HoE {d
stsl4 (ECHA) & A™stal, 12 A3 (Directive) Btk 3ol A4
AgEy AA HEH T2 295 2= 973 (Regulation) (]38 et

L 2017)9 Fel2 REACH7F Al s A =it

REACH® dH&H2AL =49 AFEE oles BAstdAE Q19

A7}

0

g

26

o
s
Mlo

o= K= Zoldal Eela St

N

PN
T

81 Council Directive 67/548/EEC of 27 June 1967 on the approximation of the laws,
regulations and administrative provisions relating to the classification, packaging
and labeling of dangerous substances
82 Council Directive 76/769/EEC of 27 July 1976 on the approximation of the laws,
regulations and administrative provisions of the Member States relating to
restrictions on the marketing and use of certain dangerous substances and
preparations
8 Directive 1999/45/EC of the European Parliament and of the Council of 31 May
1999 concerning the approximation of the laws, regulations and administrative
provisions of the Member States relating to the classification, packaging and
labeling of dangerous preparations -
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TR PgE R ARG AI R Hske WA A,

R EE S RCE IS Ea . NCE

)
oz
ol
N
=~

>~

FHAe] spgFel de ASA A dH s A8 4= REACH
2 g8zl seEde 597 rr 2 fYsEtd Ay 03
* (Regulation (EC) No 1907/2006) (213} “REACH 3 »ol&} &) 3}
‘3}4% 72 (Regulation (EC) No 1223/2009)¢]t}.

REACH &l wh=wd, shaaeol welx = shdw raelA gk
vhe]l wrEcha 435k 9= (Regulation (EC) No 1907/2006 13),

7FA1 31 1S ¥ (Regulation (EC) No 1223/2009 4), 3% AR o=
At 4 JFS REACH #<= wEUL Ho] vk (Regulation

(EC) No 1223/2009 5). REACH Tt oA = A1 AEAFE A7H

8 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of
18 December 2006 concerning the Registration, Evaluation, Authorisation and
Restriction of Chemicals(REACH), establishing a European Chemicals Agency,
amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93
and Commission Regulation (EC) No 1488/94 as well as Council Directive
76/796/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC i
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473 Ao wx= AHdH 91814 9 PBT/vPvBell thdh H7t= A
3}t E-Z ek A 7F(Chemical Safety Assessment, CSA)’'E F3 s,
‘318229t B 314 (Chemical Safety Report, CSR)'E A &3t =S

31 th(Regulation (EC) No 1907/2006 14(1), ANNEX 1).

. 7k F4
REACH| A 3letE=o dAaide H7

T - Alzsks Aelvh. REACH w=r, Az 1= o739 3stads

—|~
ol
rlr
X
Y
rlr
o
1%
o
>,
o

Y AxSE AAE BB RS Rolsta AT, A% 10E o
go) BB EAL £ - AR AlAE AW B o] da e

270) qzke] A%

N

=)

e | B R e T = g = o s A<
g st EAdAY I (CSR)Y 2 AEetes st Ut
(Regulation (EC) No 1907/2006 14(1)). f33letge ojgdA A&%
Az thate] gaidel et Bk A g, AEE PR HEA

olvf Far4d, AEWHY 'Y = AT FHI e Aed

FH3tetg 2 sterEA o] | 7F 59 oA #dF AFEAH HAES
g71 8, atstel sl E 7 93 (Committee  for  Risk
Assessment) &} A3 73 A4 9] ¥ 8] (Committee for Socio—economic

Analysis) & L Qlth stshEdol 1A 9 A4 = 4 A= 9
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Ke)
o
=
&
>,
I
Ho
)
e
&,
N
)
do
o,
toby
=2
>,
=
Sl
1
rO
ot
N
S
il
ol
o,
H
oty
1%
o
e

No 1907/2006 64(4)).

o 37 A
REACH #& wid ste=deols 343 Aol £ itk

¢ REACH # &5 wiAlstar 3lar, 1 gtel SAMI=4, #A7=, 287]

e
i
J
flo
)
dlo
B=)
m
o
oX
ol
2,
%0
rr
=
=
o

i)

=3
2
o

5

(EC) No
1907/2006 Annex 5), ©l5 HEde A&sstAFel 234 = Qe
ol wWol #EHI Qlo], old A &gt Fel thaA =
REACHeI &gt Abd&A Qi 717 Fa3H 1 A das & + A

=

¢F4 A (a stabiliser), 22 A (colorant), = (flavouring agent), Ak
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A (antioxidant), =44 (filler), €A (solvent), €Al (carrier), A4
A A (surfactant), 7F42A| (plasticizer), F21 ¥ A (corrosion
inhibitor), A 3A|/A| A (antifoamer/dispersant), ¥4 (dispersant),
2 A A) A (precipitation  inhibitor), %A (desiccant), A IA)
(binder), 84| (emulsifier), &34 (de—emulsifier), A
(dewatering agent), A A (agglomerating agent), 2 ZZ1x|
(adhesion promoter), Wr-5-4 F7}A| (flow modifier), pH <3}A (pH
neutraliser), &%°]&% Al (sequenstrant), &34 (coagulant), &7
A (flocculent), WA (fire retardant), =& (lubricant), Z# o] EA|
(chelating agent), &2 &g A2k (quality control reagent functions as
intended)

2t 7t A7

REACHe®] ¢t steta2 o] ddfadd7= st Alx - +4

A Gl AR LA

oA spetEde] et £

ok g7k 3%
REACH it#el o3 set2xe] a49aid87h: sat2e] Atg
omnE Az} #G MAE G AGAL e FEE e

SAZE ol FAREAE GAEE Fdste detEE A H7HCSA) 2

i
f

o] &9 stepwise approach® w21 UTH(ECHA, 2016b). REACH

x

v steEde SadErr Ades ZA 1D ¥ B 7k(hazard
assessment), 2) =% H7}(exposure assessment), 3) AT AH
(risk characterization) @AZ 3t (ECHA, 2016b), REACH 7}
o=}l olE FAIstsle] IEEAL Ax - FAAIE FEEAe g
Belede Brkehe S obdi el o] 87) stepl® RSk Ut

(ECHA, 2016a).
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Step 0 : =8 3}std 91344 &<l

Step 1 : & Z 2% PNEC, DNEC, DMEL A& 4%
Step 2 =& AlUE e =% 4%

Step 3: & AFA=Z¥ PEC/PNEC AAk

Step 4 : (PNEC $IAY 2+&A) A Asld57E AA
Step 5: =& Z % PEC/PNEC %HAk

Step 6 : (PEC/PNEC = 1Y A-¢) B4 wrE

Step 7 : #= Risk #7}

™ Step OF-E A|Z3stt), Step 0 @AINA = gstE2 o FZ83te4 - §
8 AzE FHI T EEdel A¥HE UM UAY
PBT/vPvB A& 7MA =415 #adit 91894 =& PBT/VPvBE 7}
A PA vl o oA CSAE HdEH ga, A T

PBT/vPvBE 7HAaL lvpdl 2E 7

K

¥ PNECs (predicted no—effect
levels) ¥  DNECs(derived no—effect levels), DMELs (derived
minimal effect levels) A5 & FH &} (Step 1). I U5 =& Al
R =ER37E AASH(Step 2). 1A AAE =EF7F A=
vpgo e RE AF2YHE PEC/PNECS AXbetil(Step 3), #Abeh +
(Step 5), A8l FA7]Fod wet HF Sl = DT (Step 7).
AsdB7te Tk Ax - FAdAATE Ao e 552
REACH F& 4 A3star Qlth(Regulation (EC) No 1907/2006)
A

[

Annex 6~10). Annex 6%+ 5SS oA zZtFojof st

ok
oft

=
=

=y

3

-.~
2

skl 9131, Annex 7F¥ Annex 107+ 242 Az 3 Zol

ol

1% oJAel A (Annex 7), 10E o]iel % (Annex 8), 100

ri

OVE}

ol A$-(Annex 9). 1,000& o]Ael A9 (Annex 10)°] 2z A=l ok
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file)

Ho

il

573788

Eis

3 o
= a1

& -3 8 7}l

w5 9]

15] ¢k %1},

hva
a1

[

E=

==
=

[e)

- 9l=FH REACH

2e)

W
Po

el=d REACH

‘._ﬁmo

M
Hlo

AZA 8 AHg AR

~
25

h
Ho

Jvmo

ol
e

U

Y 1~10EAD

6. (A=

Jvmo
wjr
®r
ol
(=)
Oy
B

JvNO
0

A
i

= (in vivo)

8.1.1. ¥ =
Qb A=

8.2.

Qb+ A= (in vivo)

8.2.1.

i

-
-y

8.4.1. Alit FAA} W]+ (in vitro)

4 99 (in vitro)

hvA
sl

I

Al

[eNg=1
T

B

(in vitro)

0

s

70

ykd

AT A=

8.5.1.

=Y A=
N B

8.5.2.

8.5.3.

jze)

iin
&o

-

H_L

8.6.1.

8.7.1. A/ d =4 A

e 5 A

8.7.2. Ho}7]

g st g

e

o

e e

9.

0

M

A

it A bl

9.1.

B
<0
zel

iy

e
i
1Ho
.ZT
"

sl

a4

A= AFOA

=
T

9.1.2.

156



—
o
(@)
(@)

100&

o1’%

O —
ox Tt
o =
— O
o rlm
r

2
2

9.1.3. A§F @7 =4

=73
9.1.4. 4&HA HA

9.1.5. +38F5&E 7|
9.1.6. A&7 A7 54 A3

9.2. 3=

9.2.1. A& &3

=
9.2.2. 7= #al
5

=
9.2.3. ZallakE gl
_51‘_

9.3.1. Fa/&3 ~3a+4

9.3.2. FANE AEFHT

933 T/ST =71 AR

9.3.4. BA/Zr=2] SFF

71
9.4.2. EF A= ¥
9.4.3. A& 7] =

9.4.4. FHF5E A7) 54 A¥
%

9.46. = &7 54 HE

©
w
riet
o
)
offt
0%
1
XX XX XX XX XXX XXX | X|O|O] X[ X]|X|X

XX X[ X| X[ X|X[X]|X[X]|X[O|OX|O|O|O] X | x|O|O
X | X | x| x|O|0|0|0] x|O|O|O|O]|O|O]O]O]O]O|O|O

9.5. 34 A= #7 =4
9.6. =7 71/ =73

O|0]0]|O|0]O|0|0[0]|0|O0]O]O|O|O|O0|O|0|0]| 5

A& Regulation (EC) No 1907/2006) Annex 6~10, £l 7}

ok

L e I P i

REACH Tfzlel4 stetzde] 987t A4 A4 1) 984

ot

=

7} (hazard assessment), 2) =% %7} (exposure assessment), 3)

o

3| %= AX (risk characterization) ©WAZ &332 (ECHA, 2016b),

9

T A Eelst uhel o] 87 stepo® AlEE T

A A AL A9 BUF @Al stehE e A AddE 29
shs wAlelh Al fralE ¢ e sEE/EE A 548 Sk, 8
gede AT ¢ Qe BE AR mEgAd R dek] 349 7
deade 497 54 97 9 PBTAVPYVB B71s ey o] &



ARE vHush= PF o2, wF F7F dA A A=3 PECS A 3A

H7F @A A AF=E3E PNECO. 2 Wi 9 3lA ] (risk characterization

ratio, RCR) & o] §-3sto] flalld& AdSTH(ECHA, 2016b).

AL 91 B TS

REACHeA flaid& ddst= 7152 i (RCR) &4, RCR =
PEC / PNEC = 1 ©o]ojof gtt}. =, PEC / PNEC gto] 1xth ZAY
2 AF 9 seEdS fadel vty Asith Az - FYAAE
stekEd o) flaldE 7t A7, RCRol 1xTy 28 S HAs|of shr}
RCRo] 1 o]/dl Al =49 5o #3 ARE NEL JHE

HtaL, sRshE o] ARg Aol feiA deledE AT EHR RCR

sletEd o 9] - AxdAE FHIsSH A SE5EAFE AEsH] Aol
oJg] He HI7FE 7AA RCRo] 1HU AA HEE FRE AR R,

4.2.2. 3F
B3 AYE HEA AL - Az Q0w olHE TEHA
AA%, B34 s Hopdows 35 Ful AAS w9

&l At 3}erEA (A 1% 7F) ¥ (Industrial Chemicals (Notification and
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Assessment) Act 1989, ICNA) & mt&datal, =7H4kedstshE2 A 18 7}k
A Al (the National Industrial Chemicals Notification and Assessment
Scheme, NICNAS) & Fx1Zo]th(ITA, 2018). ol wa}, a5=2 33
Folv dE5E FstEe A Ev SFoA FFES AxstEe Ae
Fore] Alarslejof st} (Australia Parliament, 2016).

FAFel EFHE BE AT At dRA U adsS

o FESEARSY  $SHX g AFEdS  Pla

(assessment certificates) & WAl ¥o™ T3 oA Al#E 4+ gl
I

2
o
ol
ol
2

(o]
s
o
I
2
&
=
o
=
>
:(I:g
ofl
it
()
o
o}l
of\
T
M
1

>~
Rl
o
1o

)

N

)

Government, 2019a).

20199 2¢ AbdststEd (Aarsg7h | ACNA) o] Akl sbsh=2 W (the
Industrial Chemicals Act 2019) 22 /A =HHAA 2020 7€ 1L5H
7189 H7psterE A A g 7k A A (NICNAS) = =7kt shetad =
Q] A Al (the Australia Industrial Chemicals Introduction Scheme,

AICIS) 2 7|HE ool 71Ae] F Y& 7|& AAY HES W

—

A %= A9l AR (exempted category)E AlASHE A Soltt
(Australian Government, 2019c). 18y 3p&4E A Eo] ofst Al

TP A= EHoE A3y gl
2 doM s 579 IR sieEd Al 1 7HA Al (NICNAS) - 3ol A

s Al ARSI B A Rl tiske] WA 2, B7F A,

o

-

87

= 44

O, B AL b B, e Bk w2 el e )

Foch.

ot

AN
ol
3%
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SFNA SEE AR 2 zQARGA RS EShel spskE 2o Af
A3 ¢l F7F A= AHEEEER (Aa2E 7 3 (Industrial

Chemicals (Notification and Assessment) Act 1989, ICNA)o|t}, «3F
7 $131/d 3 7} (environmental risk assessment)”ZH= £0]5 AFE-3taL
MA= AR, H7HE Bt A A L 7EA Al (NICNAS) el A At 3}
gEds Gl And o, AEstes AFE geEdo] A1k 1A
% Zot=S gt St
S5 AR T FAE 3] (the Environment Protection and Heritage
Council) &= 35 Aol A vA= Slaids B71E o, B7HE
A-AstA Fasta, B7HE AlHskeE A7 iR S FE8] olslete
b =20 HEE ALY H 7 7Ho]lE w7 (Environmental Risk
Assessment Guidance Manual)’s 28kl o] wiFrdel= &4

9 Bhaky, AP, BAR, BANE S @ A

o

Hal 3

t} (Chris, 2009).

. J7F FA
Foll A NICNASel whe} sh5 A 9 zke]dxpeka]l Aol og
2]l %

<z
&7

O_u

u

& Bt QS ee FAw =7 &4 YU AF (Department of
Environment and Energy) ©]t} (Australian Government, 2019b).

NICNASel w=w, 559 ARG 987k 7198 7 H(self—
assessment) 2} B]A}F7]% 7} (non—self—assessment) & T 3HH(ICNA
22P). A71E7Fs #Adol A2 u#AEEEA (polymer  of low
concern) |y H] )P4 8= (non—hazardous chemical), & Tf
e Ags we gstesdoly 4TS FYsAY AlxstE = At
ST AR Tl AnE wf, A3 EHE gl

o
160 21
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AAR Hrbsle] H7E AyE AWor AFstE S WIH(ICNA
23A). Wbd | Z717F tiato] obd RE EZA LS u|x7|H I} iAo 2 A,

TFE FhsAY 5 elM Axstee A Y 2EE AT AA

d

3 @7 el ek Frbel s ARE FAdste] NICNAS AHA

r (

o A 5F BAIA N AFL, TF

55 HEoR ddEde o fade Brlkstol dFEor v

B F= Aze A

(ICNA 23). 33 T AedxadAel ghiuo] = 42 #4714
7b widell EFE A k7] wiel, spgE 9 Ao dxbdAl il e

ARSI E 7 FAle 25 SAAUA R He Aol

o H7t g

FFolA AP A E 7 S AatsteEdEA SgE I 29

AapdA e rEo] e Aol thICNA 23). o714, shaFol &t «F
v Z2 AobE s QA gFtel] HFske] WAE v, &
g ®3tAIIAY, FEsA stAY, F2 dEHE wAsHA sk
Ng FAY, BF7] A% B4 v teErP S ged, A5AN
(the Therapeutic Goods Act 1989) 2] A &S W= X E5A= A& st
01 gF4gstal ATHICNA Part 1.5(1)). &5 H1% (Department of
Health) & 4% §3& A 1) 9= 9 &5 #9 AF 2) 2
el A, 3) T 9 Aok A Al 4) F, 5) /DAL E, 6) I

o AEor gEstal, TAAQ FES Al dtskal vk (Australian

85 «3 substance or preparation intended for placement in contact with any external

part of the human body, including the mucous membranes of the oral cavity, and
the teeth, with a view to altering the odours of the body, or changing its
appearance, or cleansing it, or maintaining it in good condition, or perfuming it, or
protecting it, or a substance or preparation prescribed by regulations made for the
purpose of this paragraph”
86 “but, does not include a therapeutic good within the meaning of the Therapeutic
Goods Act 1989, or a substance or preparation prescribed by regulations made for
the purposes of this paragraph.” -
161 A 2-1
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Government, 2019a). &5 A Az M2 HF5E F7F oiide] x

gr=lt}h (Australian Government, 2019a).

2. 37} A7)
SR HAE W AdAARA AR AAANY  Hre

NICNAS®] ma} F7k15 Al

o
o
_OL
rlr
>,
N
o
r
0%
ok
k)
<=
N
N
)
ah)

AeE AdE Eel AEed d=o] AlEE ARE WEOR T &
Ho| BAe wAE JTFS Hrista oz AFASA Qg E el 3

gt

Aot vpell wret 57 AR e AA N IH I A 5E AFH ok
o a8y AT REACHSE FAMHI, =49, #3

AF7F 2ok vz7187E g 7keE 12709 Bk 18 e eke] <ko
Z FdatEe A9

108 "oz AzEE F$ols ICNA 454 Part A, Part Boll WA
o] Sl ARFE i,
Part B, Part Col WAIHo] 9l AFE AFslok stoh nia71E 7t o
2 7hdl g upEE 2peadat
gt 52 o] A-$o+= ICNA %4 Part A, Part B, Part C, Part E¢l
AlEo] Sl
Part B, Part C, Part Eol HAI® A& AF& 247 o5 2o

T O AxFel AeE 5Ho= 12449 F

e

A

I 919 Afole= ICNA F4A Part A,

|
Y
o
ol

r..VL

A (UV filter) ol =] Q= Al

_1
o,

oE:LI

NFE Aok SFoH(ICNA 23). ICNA 4 Part A,

rlr

Part A
REEIREE
2. setEae] ARG - 87 FF(@D)
3. Ag9E4 47 (29p
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4. 3F 2| =7} Al A8
5. Fuwd
Part B

L )
~27, 8, AW, CAS no, A, BAF

=
-5 AEY FllecE vadEcs - W7 S
3. 3tet=d Al AR Mg Bl AR

6. AYdrActd B4 x=7
—sistEd FHAw 22 §Y, 49 §4, A9 HAxRA, 2E2A 1S
4 A, A sstEd By A B E, setEd B HY HF
A, sEEAE AFEEA 27, g7 - AESHE RUEY HA)
24 x5 78 A7 W Ry FR
7. sfEEAo] A u A= 9T AW A=
=35 Ax A CFa, 34), AFA sstEA vE JR, AFEA

Fl o

it o WES - F
71 Aap

8. AR =4 ol Q1A

9. stet=d el =9 - gsh4

=48 - B5H oA, 5

F 22 AE, dgds, B &2, A
Ol &, AANFS} HA L, ZubA - obdA - wk

10. sstEd A= - &4 719

11. Al

12. B2 AR AAE (SDS)

13. &94 deelA &4 a5 34

#7 & B2

o M
R
o,

il

s

iz}
!
X
X,
w2
iy
i
N

Part C

LS EdEY @
sietE4 o] Tl I

sist= o &

slstE2 o] i

st Qo A= A%
5132z 0] w] 7FA]

§]——l€ E-J gl = Re]

spstE2 o) 28U%t FoAAl 54 &
slel & o] HEdWol (point mutation) &

L SErEAY] /4

—_

PN DO W

9 =g

10. =4 e] dAA &4

11. sE&E49 ofF 54 54 A3 49

12. set=4de WS 34 14 A3 9@ A4 Ay Ay

13. =4 =7 4% A# 43 4%

14. s}stEA o] Abd AEEd A3

15. seEde] 2374 9 S48 4544 (bioaccumulation)
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Part E
1. gtet=4 o] F<2H4d/d (photostability)
s}el-&E 4 o] F=A] (phototoxicity)

2. O 1 O
3. 3te+=2 9 Fw A (photosensitization)
4. 3EAS A - HF A2 53 Aol (bioavailability)
5. 34l AT - I AERE 3~671E FoAA 54487
6. sFstEA o] F=AHolA] (photomutagenicity)
7. 3etEA o WA =AF 3 (toxic effects on reproduction)
8. gterE= o] FelA (photocarcinogenicity) E&H3F oF-GHkA
9. s}stE o] AL MAAA A} s}tk 74
I IAAAYAF = AEE ARE vtgo R gE 9 2L AR A
Aol disll FF NS FHrrst=dl, B2 G v SRS H

(U.S.EPA) oA 23t AEfYsiAdE 7 7Fol =842l (Guidelines  for

:|:1

Ecological Risk Assessment)= %331 Q99 (Chris, 2009),
stepwise approach@A 1) ##| &<l (problem formulation), 2) =%
7} (exposure assessment), 3) FF H 7} (effect assessment), 4) 2
314 AA(risk  characterization) ]  #AS  AXt}(Australian
Government, 2019b). 35 AR T /FAL A= SN H 7 7F
o]= w74 (Environmental Risk Assessment Guidance Manual)’&
ntdstn Sl E 7 dAE ve3 2ol 6WAlE AlRstele] xld st
= gt skl Aok (Chris, 2009).

Step 1 A& <# (Data requirement)

Step 2 A& H7}(Data evaluation)

Step 3 7% % H7}(Environmental exposure assessment)

Step 4 7 93 H7}(Environmental effects assessment)

Step 5 PBT %7} (PBT assessment)

Step 6 ¢34 H7F @ #9 (Risk characterization and management)
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(ICNA 31A, 31B).

HIZE71G7F Aol whE g7 - T Ay e AVIEIF AR wE
15 A= RuMz A Hed, & 45 BF didedel Ay
o Weld Az - FAEAY, AR - B ] - d7]sks gl <l

N
N
>,

d& 7AAdstofof siH, viAE R dg AR AS A A

gustofol gtk Frols ol A9 wwe A © olfs A%

i‘

RBE AFetd Mdor Aol stal, TEE w2 A= v Al

S AAoF sHUICNA 330).

ok 1814 37}
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HeEAt JFED F SURA D) @A WEHE e 2w

2) Aol AFoly ElE aLgste], 3) SAd5E=(PEOE A

T8k, 2) 54 ARE Ao FFYI5E (PNEC) E Altse
GAlE e

Step 5, PBT #7} WA= shstEd 9] #44 (persistence), 524
(bioaccumulation), =A] (toxicity)©] AEZ = WAZA, OECD, &9

A, v=, Mtk Sl AHEE= PBT 7lFS Farstel a5 A4

3 PBT 7122 iagith. A4 BavlEe shstede) wir)s)
el 209, EFBANA 671L, BABAN 6709, 7] FAA 2
Aol Agolm, AFAY WANEES  BARN  ARAAS

(bioaccumulation factor, BAF) Z+ A&3%%< (bioconcentration
factor, BCF)7} 2,000R.t} & A9 T+ log K./} 4.2H 1t & 799
t}. PBT H7} Aol A H5AS #d3dts= olf= il AHA, 4534

ol A= =4S AR BEA ool AAH AHHOR wFHo| A

2o Fgs ujF JheAdo] worw AV 5AS AHE FQUF Q7
wZolth. PBT H7F @AleA =4 B7F 7]&2 wEA F3llstA &+

%4 (non—rapidly degradable substances) ¥} w2 A &3 7153 52
(rapidly degradable substances) E5 %H4 NOEC =+ EC7F 0.1

mg/L o5kl @ EAo] Yokm wekak, WY WA =4 A5}

2

= ALo= o]F 96A17F LCso, HZHF 48AI7F ECsy, ZH/FAAE
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73 =F 7t @AM At 84S 5= (PEC)E Step 4 ¥4 4T
B7F dA A A 55T 5= (PNEC) & Hlwste 24 falids
ARQA 3, Ade 22 WRlE TS @Atk Step 60 3|

s #E wAE oF ©AlYA PEC / PNEC A7 ¢Ja)4de] ot %
@l A%, PEC, PNEC #t& ®Ast+= A& st glow $& 4

= AfstAY deste W2 7lssl ¥ (Chris, 2009).

AL A8 B 71E

T gFE W AL HAAGA Aol digt FA A dd TES
42 B A9EA AF4 715 PEC

PNEC < 1<l A-¢, a3 3et=4de flaide wolzold whsh 50
= ¥dete] PEC, PNECS 24 FdatA] o#a 98 Az Fo& 4
T8HA ¢t} Wk PEC / PNEC >

3 falgdel dvta ddetd, e FUF ARE Qs AY APS
s o wM AFILE AlLstAY, H7F AIE wrolso] Sl &
g HdEs RS e 27« Wo] Stk YA e® PEC /
PNEC 8|7} 1914 10 Atolel] Q= A5, M7t 3w 52 xpa4 7
ol A4 st (Chris, 2009) PEC / PNEC ®]7} 10& dolMA =4

A9 AuE asu Aol Aesty ey Bl A &

4
kit

ol Fastofof gtk (Chris, 2009).
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71, B7F 34, g8 37 Wi,
1613 #

kv

1B detel WA 2A, B F
TR !

[32 16] @] AdseAF APl F7HA = vl
T F394% REACH 33 NICNAS
Slal 2ol =2 .9 . 37 1 o3 )
SoEdel S Bk A R FER erserew (m% 7D W (ndustrial
st A 13 (Regulation (EC) No ) A
HA 2A Chemicals (Notification and

1907/2006), 5
(EC) No 1223/2009)

T2 (Regulation

Assessment) Act 1989)

A Z A}

T+ LA oY A - (Department of
Environment and Energy)

b g QAN SEF qrH A, B2
4> REACH T3 elA H713hH

SgE A2, AAAAEA R

Stepwise approach

Stepwise approach

F7F 344 (93X Frl-w2 Fr-284 2d4) gi;ﬂ AR M L
(e}
. AP (29] - A2 NICNAS 7kl
=] T2 %] . Z2m0] E=
F7F A7 AP EEEA L Az Y T E T3AD A% o)
Step 1: =888t A4, 34 x=E 4
54 o _ . 2,83 9F 42 3
o131 A 1A /AR EA '
D 194 7k shebA/ze A 54, Step 2: AZH A48 A4, BAy, A
e PBT/vPvB <1 a4 AE
- vz Aok AzAregEE 84 & ©
B D e T Seps: a9 waw 39, paC AR
SUASTIESERAY st wash asam e A0
Step 5 : PBT #7}
Step 6 : PEC / PNEC H] 1L
Nk
PR PEC/PNEC = 1 PEC/PNEC > 1

st 4,

Gt AT SR

59 - AxA7
A9 FE D AelW e Bhet 2
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°] REACHS} =59 NICNAS
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AV AE(FHALS] 4

AE ARl o
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@4l 2
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R

to] 849151492 Abdel Hrhsta

S
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e

9
57

A

4
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o
T

o
puy

3
ar

=29 AF9Y (regulation,
HEo
4

%37}

A

3} o]n}

Guidance®E vwl#H&] =1 2t} (Chris, 2009; ECHA, 2011).
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4.3. v H - AT |3

e el YBSFAF ol WA gol7t vhrizol
otk TABSAF L AYEAY Ahwe] By WE, (5 <3
SAEEAN O B oA W BESFAT ol TP, AR, BFolE

FEgrel A AL EE SOAFCRA Aol §7

>,
(%
o
o
N
2
X,
(o]
o

of getEde] =E s FUE JhsAdol e Arew AFostar Uy
A3zA3Z), AgstetAFel st del2=AMR ATx), 8870
A8x), HH7IFER 9 FJA A10x), Ax-FY A A1l
x) o= st v 53] HEEA A3, ffside] $eE= BF
T spetEdl faldoe] Ave et FulelelA AVEE BE 9

w s Tge] A&, e dEoR AgIsAE ke o

g, 2016). ol¢k §A, 71E9) sl wE g8 AR
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S WEoE g oAl EbdYe] 20199 19 1Y€ AldFolth

g gEtAEPA A A A Fe] gk vt U EA
(connotative) WH>* T o2 Ho] glojA oW AFo] W& stAFIA
4 F ole @AVE EAEL, oA L PPCPs AlFwel ddste @
& AFE(QFE, EF, AA S)ol ME HEd 44 FdE 3l
omn, gEAEIAAA olF AFTLS ALAL tdow qFAHsta
N A&ststA|E Bl AAe =AZE EASk U

A 2.178 0|4 A E npgl o] PPCPs AlFwrel] 2350 = A
Fe Ugs 29, JFF (FEEFE, AALFE), gk E, M
AALE, 3AE, AA, FAEA, 254 To] J& & de=d, A

g olopEs) SRS TeRAP, , SAE - AF - A - A9 4AEA

OEA el e BARe Hx
N B, “A%Y 2Roold YRBAE AnT AXF
2 SRSt AARAT Tache ge Aol BA.

W AGE AA - ARE 1 AgsE <8 A
oM ol FolAE A W] AF(F,



ﬂﬂﬁ%ﬂ
- AR o] ¥
PPCPs g WE e A T;pg
EEEIGEL
oot ot AP AFE QA golkE O X
A ) A EBEgdrE O O
ZFE Ak B = O X
A st e
A, A= NSAHEE O x
S A7 EE D ABEE A3 eF
sk qFA kel R e L M.
A=A L
Z=H} X _ Z=H}
gt ANEFE pey x (FEAA)
K geERzd  x X
AL A E -
(AR, BoA,  AgsetAE 9 Ageqe AH AgsEsAE O O
ANEEA A, Aol P WE
ARraA 5, (3} shAl &) AFA AR O O
"“gﬁx‘ﬂ
A7 10% o1 ;
setedel 55 9 Al .
>~0] . z - A @ Q_UXE]

s}atEA?
%w)ﬂ%%ﬁ%‘ﬂﬂ@%ﬂ Al 9)EE b et gojs ALES
P ghguFi 20199 129 319%E  TagEW ) o FEQA AL AEH) ol
3 99
3 2020 1€ 19%E AL=. 201949 6€ A 208 o] uwf fsiAdH7F A A

]

olt}. metA B AolAE $eel Aol v AssAEe] e
AYANEAAE £ Wk wAlsy] fa, TaEY, o B 3
AE QR AFAAGABI ) HAAFIAN O] B2 B F A F
AFRANANAHA, FH whE shetEde] AP S A A B ol
datel WA A, B A, B O, B A7), EAE B, seA

B7F B, S8 B 71ES FEsioit
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4.3.1. 3AAE 98 AFSAAYHH 7}
PPCPsE T8t AlFTeolA] gokE: tha0 % AA|stE HlFO]
AFTol spgFoltt, 18y eyt shgEel gt @488 S

F7retal A vk TEHEEN L = AR, sPEEo] Al dEFE

rig

u 2 7hsAdel e sl dEiAe FdVIE vk, s FoF,

W oo) e AFARFRAA LAZA, shkel PN THENAN, o WE AF,
AEAE, 1T, 87 XA, THRAE AR, o BE ZuE, TSgEw, o
W SAEel UE ANEY TEeaE FAwed, o e BRAEe 8%t
= FAe] P48 e Aol 549
Yoangoz <Ay P s Fol7t ALFHAT, AFAFERAAE AUAFES 4
E, F40%, 34F0 dal “agAtt gol 2 Agai QomR, ¥ AT
AE AR AW gol® ALERL thil, AEo|obEIAAL 20194 39 69,
Eol A <GB e §oIE ANYRAE wFE AL WEOR FE (9
S/ g 8 AR Bl e A ATAIIAL B BN RHAO TR () FE
HAA, 2019, YA oIF ANY AL GoIF AFIA L A0 w9
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g S E AR E AvRs Zlo] daestEw, & doMs TaAE
Mo S ARl e ARSJIAS B 7 AI R tieke] A T

B7F FA, @7F W, B2 A7) 87 3, Sl 87F E, SlEiA
H

g 5ol et ARSAIR G AN 2 TEE L ot
el 2gE = ARl el wRIRAY s H7F Al

228 xdaa Qb Aow FAA A%, AFYLEA
e

A% Y S34F 9855 3EF Azl AT F Qe d5E AF
AU, i SHEE dEE AT A AFE VIES AASE dedwt
AREE AL (R A8 ZA43).

s ARl o ARFJA L EF e TsEE A

(o] 8t “Alastarolet ) elA Fdsta qlom, FAlAel Wy 9 HA}
= THsEr g 9 Ak Foll #e r, (olgt «<fsE ot
EE qrrolel el et Stk AF kR ddAE EFE
Qg 7rel ek 7]RAA g Ao ol E w71 flE THsEIt A
Ay (AEYeRE A Y, 2011a) 9 TaPgE S 7 7hol =ekel

(2 F o oFF b8 7h4, 2011b) & 23bskalct.
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Az sl A enS A3 Brhskol 1 g8 ol RE Astolok 3
W (74 ASEAD), NG R Aot AP B4E Ang

L)

shg Azl AHEE  fle 982 AGsAY 1 AHTIES A8
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[

F ol A8x=A4F). AFofokaetida o] shdE A5l

Mg ZAstofof star(Hg A9xA4F), fle87F Aol thao]
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TAEOlOFERAA HAXE A FH, o] WE HEE Lol

(g A10x).
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ol 3l Aeor deA s & A g8 vk AV Es s
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7
s Aol tid ARSIA S E 7 g olA Al faid ol A=A
ARE Adsts EALE b9 (margin of safety, MoS) 0.2 ¥ &3}aL,
U] falErt 4 58 FHHOE v ste] HFT s
Tl ATkGEY A8EAN2F). o714 e (MoS) o] st 3FgEoll
EAstE Al eil] HF5AEZF(NOAEL) & dAJMA =EF
O % e gts HEHGrE A2xA93).

o] ol E® 758 QAT T 87 7ol =2kl o

A QRS AAstE = thE Wi ow 8% (reference dose,
Tl

RID)& AAst Sttt FAEFRID) = F
532 A<= (uncertainty factor, UF) & Ui kS @3ho} (2] E o) okZ o}

AE 71, 2011b).

T7F Yok ddstar, FuEFRMD) Y A AAwEF(SED) o] Fa
SR 2 A et vk dasoh (A F o ekEkd B b,
2011b).
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oA #ASL glow, He FAR AN4BA oY 2 e
TABHSAE A E O D W ol B R (ol <A
FESAF A7 w itErolet oA At ek <8494
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Abstract

Management of Environmental
Risk of Human Pharmaceuticals
and Personal Care Products in
Korea
—Introduction of an Advance Environmental

Risk Assessment System—

Dong Young, Lee
Department of Environmental Health

Graduate School of Public Health

Seoul National University

We use a lot of medicines and personal care products in our daily
life. However, these ingredients have been detected in surface
water, groundwater, soil, and even drinking water. Also, trace
amounts of ingredients have been reported to cause endocrine
disruption, acute or chronic toxicity, mutagenicity, etc. Since the
exposure pathways of pharmaceuticals and personal care products
(PPCPs) vary, efforts to reduce the PPCPs in the water
environment have been made in variety either. But, these efforts
such as regulation of product, regulation of the use of ingredients,

improvement of sewage treatment plant (STP) efficiency, and
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improvement of labeling and packaging have limitations. Therefore,
it is necessary to pay attention to “advance environmental risk
assessment” as a scientific and rational decision—making method
that can anticipate and analyze the environmental impact based on
the precautionary principle.

Advance environmental risk assessment needs to be introduced in
three aspects. First, as a sustainable principle for solving
environmental problems, there is a need for an advance
environmental risk assessment system based on the polluter pays
principle and the precautionary principle. Second, for the
implementation of environmental justice, an advance environmental
risk assessment system based on the polluter pays principle and
principle of liability without fault is needed. Third, an advance
environmental risk assessment system is required as a means of
obtaining adequate and sufficient information.

In this study, in order to find out how to introduce an advance
environmental risk assessment system for pharmaceuticals and
personal care products, we investigated the theoretical background,
analyzed the current situation, analyzed the main factors, and
prepared ways to introduce the systems.

As a result of analyzing the status of pharmaceuticals, the EU, the
USA, and Canada have introduced an advance environmental risk
assessment system for human pharmaceuticals. However, despite
the fact that 51 medicinal ingredients have been detected in surface

water in Korea, there is no advance environmental risk assessment
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system for human pharmaceuticals. Based on the results of this
analysis, we have had suggestions to introduce the advance
environmental risk assessment for human pharmaceuticals into the
“Pharmaceutical Affair Act”. And we proposed three alternatives: 1)
Introduction of advance environmental risk assessment into human
medicine and veterinary medicine respectively, 2) Integrating
human medicine and veterinary medicine evaluation system, 3)
Application of the advance environmental risk assessment system in
the “Law on the Registration and Evaluation of Chemicals”.

Also, as a result of analyzing the status of personal care products,
we found that there were characteristics of being discharged from
households indirectly flow out via the STP to the water environment,
or being directly used out to the water environment. Perfume,
Disinfectant, Sunscreen, Insecticide, Preservative, and Antioxidant
ingredients were detected in STP influent. And synthetic musks,
perfluoroalkyls compounds, organic UV —filters, microplastics were
not effectively removed at the STP. The EU and Australia have
introduced an advance environmental risk assessment system for
personal care products ingredients, and Korea has introduced
advance environmental risk assessment system for chemicals in
some personal care products. In Korea, although “personal care
product” is defined, it i1s divided and managed in various laws.
Therefore, it is proposed to organize the subject matter. Based on
the results of this analysis, we proposed three alternatives: 1)

Introduction of advance environmental risk assessment system in

¥
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individual laws, 2) Application of the advance environmental risk
assessment system of the “Law on the Registration and Evaluation
of Chemicals”, 3) Introduction of an advance environmental risk
assessment system as in a joint law.

The following can be expected from this study. 1) Providing basic
information for judgment when discussing the introduction of
advance environmental risk assessment for human pharmaceuticals
and personal care products, 2) Promoting the introduction of a
system by suggesting a specific legislative system and
implementation strategy, 3) Reducing environmental impacts caused
by chemical ingredients and contribution to environmental

sustainability.

Keywords: Pharmaceuticals, Personal Care Products, PPCPs, CECs,
Environmental Risk Assessment, Integrated Risk Assessment

Student Number: 2013—30679
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