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\/ v' Diclofenac2 Vultures 7H&| £ 22+

https://www.peregrinefund.org/projects/asian-vulture-crisis - — v WARNINGY
f = /.
A N

Carcasses containing diclofenac .
are POISON to vultures. @

- 1992~20004, Diclofenac 2{¥El 715 AlA]| A

Protect vultures.

E_% Aal (Whlte VultureS) 7H1'"T 97~99% a'?:l' II & 3 Prevent disease.

DO NOT USE
DICLOFENAC.
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How much Sunscreen Product and Oxybenzone Pollution
are in Maui, Hawaii and Ahihi Kina’u Nature Reserve?

Oxybenzone Oxybenzone;_Contamination ,h :
Contamination

. 868ppt,r|]l10n (2015}
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€he New Alork Eimes

Hawaii Passes Bill
Banning Sunscreen That

Can Harm Coral Reefs

The legislation prohibits the distribution of sunscreens containing
chemicals that scientists have found contributes to coral bleaching when
washed off in the ocean.

By Elaine Glusac

May 3, 2018

On May 1, Hawaii became the first state to pass a bill banning the sale of
sunscreen containing chemicals believed to harm coral reefs.

O il on
Daybsnzone
14 div

adult Corsl

The New York Times

v" Significant Effect:

Coral breaching, DNA damage,
Mortality, Growth inhibition,

Skeletal endocrine disruption, etc.
Downs, 2016

http://www.haereticus-lab.org
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Cist A2 83 HE (2007-2016)
. . )
-s223 17-B Estradiol, Estrone, Estriol, Mestranol, Testosterone, Androstenedione
- ShAlA| Sulfamethoxazole, Trimethoprim, Amoxicillin, Erythromycin, Ofloxacin
3 BN Z|ZzAA Clofibrate, Benzafibrate, Clorfibric acid, Gemfibrozil, Simvastatin
P - NS 284 Ibuprofen, Diclofenac, Indomethacin, Acetaminophen, Aspirin, Naproxen
;’I - B Z}SHA| Propranolol, Atenolol, Metaprolol, Nadolol, Pindolol, Acebutolol, Sotalol
ok - sk227| Fluoxetine, Diazepam, Doxepin, Imipramine, Amitriptyline, Meprobamate
- - StA A Carbamazepine, Primidone, Dilantin, Phenobarbital
= . ShZ kAl Tamoxifen, Epirubicin, Ifosfamide, Methotrexate, Cyclophosphamide
- A lopromide, lomeprol, Diatrizoate acid )

g4 AR
- 257
E L]
- BE7

J

Musk ketone, Musk xylene

Triclosan, 2-phenylphenol, 4-chlorocresol, Chloroprene, Bromoprene
Oxybenzone, Oxinoxate, Octocrylene

2-phenoxyethanol, Methyl paraben, Ethyl paraben, Propyl paraben

J

Wang et al, 2016
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- 17-B Estradiol  activate a negative feedback loop along the HPG axis &
reduction in fertility and fecundity (Japanese medaka at 187.2ng/L)

?‘I - Estrone reduction in fecundity (Fathead minnow at 54ng/L)

j - Ibuprofen decrease in frequency of spawning &

:| increase in the number of eggs per spawning (Japanese medaka at 10ug/L)

; - Diclofenac reduction in fertility and hatchability of embryos (apanese medaka at 10mg/L)
: - Indomethacin  reduction of spawning rate and clutch size (zebrafish at 100ug/L)

=

- Carbamazepine decreased egg production (zebrafish at 0.5~10ug/L)
- Tamoxifen reduced fish fecundity (Fathead minnow at 1.65~18.2ug/L)

- Musk ketone decreased egg production (zebrafish at 10ma/kg)
- Triclosan inhibitory effects on embryo development stage (Chinese toad at 30~150ug/L)
- Oxybenzone decreased egg production (Japanese medaka at 620ug/L)
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Table 1. Summary of the most commonly detected biomarker responses to pharmaceuticals in marine animals

Biomarker Organism Pharmaceutical Exposure conditions Effect Ref.
Lysosomal Manila clam Calfeine, 35-d in vivo exposure at 0.1-50ug/L Reduction in hemocytes [76]
membrane (Ruditapes philippinarum) carbamazepine,
stability ibuprofen. novobiocin
Mediterranean mussel Carbamazepine 7-d in vivo exposure to 0.Iug/L and 10ug/L Reduction in hemocytes [5.51.60]
(Mytilus galloprovincialis) (carbamazepina), 0.03-300ng/L (fluoxetine), or
0.3-30,000ng/L (propranalol)
Oxytetracycline 4-d in vivo exposure at lug/L and 100ug/L Reduction in digestive gland |71
Mussel Triclosan 24-h, 48-h, and 72-h in vivo exposure to Reduction in hemocytes (12012000 ng/L) [75]
(Perna perna) 1.2-12,000ng/L
Crab Caffeine, 28-d in vivo exposure at 0.1-50ug/L Reduction in hemocytes ( 15-50 pg/L) [78]
(Carcinus maenas) carbamazepine,
ibuprofen. novobiocin
Colonian ascidian Ibuprofen 60-min in vitro exposure at 100ug/L Reduced [79]
(Botryllus schlosseri) and 1,000ug/L
Phase | metabolism Crab Carbamazepine 28-d in vivo exposure 1o 0.1-50ug/L Increased EROD and DBF activities in hepatopancreas (10-50 pg/L) and [77]
(C. maenas) gills (0.1-50 pg/L. EROD: 50 pg/L. DBF); increased EROD in muscle
(10-50 pg/L).
Marine polychaete Fluoxetine, propranolol, 17-d in vivo spiking-sediment exposure at Increased EROD activity (fluxetine, propranolol): bell-shaped trend of [27]
(Hediste diversicolor) 17-a-ethynylestradiol 0.01-100ng/L EROD activity (17-alpha-ethynylestradiol)
Ibuprofen 17-d in vivo spiking-sedimeni exposure at Decreased DBF activity (0.5 ng/g and 50ng/g) [27]
0.15-500ng/L
Mediterrancan mussel Acetaminophen, 10-d in vivo exposure at 23ug/L and 403ug/L Increased CbE activity in digestive gland [94]
(M. galloprovincialis) propranolol
Lipid peroxidation Mediterranean mussel Acetaminophen 10-d in vivo exposure at 23ug/L and 403ug/L Increased in digestive gland [94]
(M. galloprovincialis)
Carbamazepine 7-d in vivo exposure at 0.1ug/L and 10ug/L Increased in gills (0.1 pg/L and 10 pg/L) and mantle/gonads (10 pg/L) [60]
Diclofenac, ibuprofen Time-course (0-15 d) in vivo exposure at Reduced in gills. increased (3 d) and reduced (7 d) in digestive gland [82,83]
250ng/L (diclofenac); bell-shaped trend in digestive gland (ibuprofen)
Oxytetracycline 4-d in vivo exposure at Tug/L and 100ug/L Increased in gills 7]
Propranolol 10-d in vivo exposure at 11ug/Land 147ug/L Increased in gills (147 pg/L) [94]
Crab Carbamazepine, 28-d in vivo exposure at 0,1-50ug/L Increase in hepatopancreas, muscle, and gills [77]
(C. maenas) novobiocin
Marine polychaete Carbamazepine, 17-d in vivo spiking-sediment exposure at Increased (500 ng/g carbamazepine; 5ng/g ibuprofen); bell-shaped trend [27]
(H. diversicolor) ibuprofen, propranolol 0.05-500ng/L (propranolol)
Fluoxetine, 17-a- 17-d in vivo spiking-sediment exposure at Increased (100ng/g fluoxetine: 0.01 ng/g [27]
ethynylestradiol 0.01-100ng/L 1 7-alpha- ethynylestradiol)
European clam Carbamazepine 96-h acule test at 0,03-9ug/L Reduced levels (9 pg/L) [85]
(Ruditapes decussata)
Manila clam Carbamazepine 96-h acute test at 0.03-9ug/L Increased levels (9 pg/L) [85]
(R. philippinarum)
Antioxidant Mediterranean mussel Acetaminophen 10-d in vivo exposure at 23ug/L and 403ug/L Increased GST activity in digestive gland and gills [94]
responses (M. galloprovincialis)
Carbamazepine 7-d in vivo exposure at 0.Lug/L and 10ug/L Increased CAT activity in digestive gland (0.1 pg/L [60]
and 10 pg/L) and mantle/gonads (10 pg/L)
Increased GST activity in digestive gland (10 pg/L)
and mantle/gonads (0.1 pg/L and 10 pg/L)
Diclofenac, ibuprofen Time-course (0-15 d) in vivo exposure Increase in SOD and GR activities in gills (3-d exposure: diclofenac) [82,83]

at 250ng/L

Fabbri et al(2016)
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\ - U SSHF0M AEE 5171 2|2fdE =, PBT, Risk 68 =2 8&
- Acetaminophen, Ciprofloxacin, Clarithromycin, Propranolol
A Ho 4E 7o 2 e Stockholm County Aol Ha 741% ok = e Stockholm County
(ug/L) ¥ & S Council (ug/L) e Council
AordE (2006~2011) ((21{0:(31)3 Classification® g (2006~2011) (20*‘318~ Classification®
N = A o Hazard :

e Ans 201 G R TEE AES 2017)  opeS  Risk®
Acetaminophen 0.652 0.138 2.667.497 I 5 I 2 Gemfibrozil 0.027 0.007 = s} 2
Acetylsalicylic acid 89.5 0.145 231,524 = 5 Loiprioten 0.1 0.869 118,671 - 5
Amoxicillin LOD 210,152 6 3 Iopromide L777 773 3 1
Ampicillin LOD 19,338 3 5 Lrcincin N LOD = = =
Eienolol 0.059 17.976 4 5 Lincomycin 14,826 0.493 14,029 = =
Caileine 76.6 0.314 4,254 = 5 il elenamieinid 0.385 0.423 - - -
Carbadox LOD - — — Metoprolol 0.005 = 4 2
Carbamazepine 51.7 0.046 31,340 4 1 Bl 13.3 0.123 - 4 2
Cefaclor LOD 12,338 = = Neomyein 0.94 2,157 - -
Cefadroxil LOD 0.053 51,002 5 DmyremueeCing i 0.239 - 6 5
Cefatrizine LOD — — _ Perfloxacin 0.0565 = = —
Cephalexin 0.066 384 = 5 Propranolol 0.011 10,677 3] 3
Cefradine 0.353 0.085 2,382 — - Roxithromycin LOD 51,064 1 5
Chlortetracycline 1.05 1.093 = - Salicylic acid 2.43 = 4 5
Cimetidine 5.38 1.198 365,999 = - Streptomycin LOD = = =
Ciprofloxacin 3.08 0.093 1,403 B 3 Sulfachloropyridazine 0.115 LOD - - -
Clarithromycin 0.081 107,580 5 i AN FTRTRng 0.029 0.012 = - -
Clofibric acid 0.31 - = — S i o = - -
Diclofenac 7.56 0.342 5,583 3 5 ulfamethazine / 0.615
Bliaem 0.01 0.013 165 7] 5 Sulfamethoxazole 13.7 0.15 = 5] 2
[T p—— 2.892 0.087 — — — Sulfathiazole 72.2 0.831 - = -
Erythromycin 2.35 0.08 = 6 1 Tr{closan - 0.177 — _ _
Fenbendazole 0.072 — — — Trimethoprim 29 0.018 = 4 1
Florfenicol 18.8 0.03 = — drdnine - LoD 0.018 — — —
Fluoxetine LOD 1,789 6 Vancomycin S 0.026 4,976

’ Virginiamycin LOD — = -
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1.2, A1t A|A 2 B

31“ r N
| L
= 1 HitH
/ 7t 28 42
; O v Y Loy M2 oo B, £2 24 B
- 52| 29 : s{2] sF=DB(PubMed, ScienceDirect), Google Scholar
- 2L 23 : 2L sF=DB(RISS, KISS, DBPia), =8| =A{2HNAL), Google Scholar

2
IYSBFTSY, ABOIABUHH 5 B3V A2, ¥ 8 HIN

v 2| AIE B
- EU : Directive 2001/83/EC; EMEA/CHMP, 2006; Regulation (EC) No 1907/2006
- USA : The National Environmental Policy Act; 40 CFR; U.S.FDA CDER/CBER, 1998
- Canada : The Canadian Environmental Protection Act; Canada, 2004
- Australia : The Industrial Chemicals Notification and Assessment Act

- Cstl=r © A2 7P H P Y EME{(www.law.go kr), 2HH| HHHE DB(www.lawnb.com)
2| 2| B A|A8(likms.assembly.go.kr)
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= PPCP? Pharmaceuticals + Personal Care Products

Em———T ‘ | <
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2.1. PPCPs2| 7182t B9

7

- JHolE|2

h

25(PCPs)

77770 2% B4, 4170 2 24
. STA|, 2L MfCHA|, HEA,

2d=
AHEEA S

DB search result
(N=777)
(Pubmed 692, KISS 36, NAL 49)

A, =, 7k,

Category

Count

Substances

Antimicrobial/
Antibacterial/Antiseptic
Disinfectant

27

Triclosan (TCS), Methyltriclosan (MTCS), Triclocarban (TCC), 2-Phenylphenol (P
HP), 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), Benzo

phenone (BP), Benzophenone-1 (BP1), Benzophenone-2 (BP2), Benzophenone
-3 (Oxybenzone, BP3), Benzophenone-4 (BP4), 2-Ethyl-hexyl-4-trimethoxycinn
amate (EHMC), Ethylhexyl methoxycinnamate (INCI), Octocrylene (OC), Octyl-

methoxycinnamate (OMC), Octyl triazone (OT), Avobenzone (AVO), 2-Ethylhex
yl 4-dimethylaminobenzoate (OD-PABA), 4-t-Butyl-4'-methoxy-dibenzoylmeth
ane (B-MDM), UB-P, UV-234, UV-320, UV-326, UV-327, UV-328, UV-329, UV-5
31, 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-Hydroxy
phenylpropionic 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-p
iperidinecarboxylic acid 1-methylpropyl ester (Icaridin, Bayrepel), Atrazine, Lin
dane, Quintozene, Heptachlor, Aldrin, Dieldrin, 2,4-DDD, Endrin, 4,4-DDD, Ben
zalkonium chloride, Triclosan (TCS), Triclocarban (TCC), Carbendazim (CBD), Cl
imbazole (CBZ), Miconazole (MCZ), ThiabendazoleEthylparaben (EP), Methylp
araben (MP), Propylparaben (PP), Fipronil, etc

mary List
Potenﬂall relevant studies
%’ N=606)

Excluded by
duplication (N=98),
period ~2007 (N=73)

Synthetic musk/
Fragrance

20

Galaxolide (HHCB), Tonalide/Toxalide (AHTN), Celestolide (ADBI), Versalide (AE
TT), Phantolide (AHMI), Traseolide (ATII), Romandolide, Helvetolide, Lilial, Linal
ool, Civetone, Eugenol, Iso-E-Super (OTNE), Acetophenone, Cashmeran, Ambr
ettolide, Acetyl cedrene, d-Limonene, Indole, Solvent, Musk xylene (MX), Mus
k ketone (MK), Musk ambrette (MA), Musk moskene (MM), Musk tribetene(M
T), etc.

Secondary List
(Final List)
Reports screened through

contents (N=41)

Excluded by
screening of contents
(N=565)

-EFAH7|7F: 2019.4.17~4.22

-EAM DB: Pubmed, KISS, =8| H A= AMEHNAL)
-Z4M0of: “personal care products”, “PPCPs”

Phthalate/Plasticizer

13

Bisphenol A (BPA), Di(2-ethylhexyl) phthalate (DEHP), Dimethyl adipate (DMA)
, Diethyl adipate (DEA), Dimethyl phthalate (DMP), Diethyl phthalate (DEP), Dii
sobutyl phthalate (DIBP), Dibutyl phthalate (DBP), Dimethoxyethyl phthalate (
DMEP), Diisopentyl phthalate (DIPP), Dipentyl phthalate (DPP), Benzylbutyl ph
thalate (BBP), Di(2-ethylhexyl) adipate (DEHA), Diisoheptyl phthalate (DIHP), D
icyclohexyl phthalate (DCHP), Diphenyl phthalate (DPhP), Di-n-octyl phthalate
(DOP), Diisononyl phthalate (DINP), Disodecyl phthalate (DIDP), Butyl benzylp
hthalate (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-C18, Alcohol ethoxylates, Alc
ohol sulfates, Alcohol ether sulfates, Ether sulfates, Soap, Stearic(octadecanoic
) acid, Palmitic(hexadecanoic) acid, Nonylphenol polyethoxylates (NPEO), Octy
Iphenol polyethoxylates (OPEO), Nonylphenol monoethoxylate (NP1EO), Nony
Iphenol diethoxylate (NP2EO), perfluorooctanoic acid (PFOA), Tergitol, etc.

Flame retardant

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

PAHs

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

Stimulant

Caffeine, Paraxanthine

Total

176
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m o} 23 g9 9.%7|?L(EMA) 0= AlZ2|9F(U.S.FDA)
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TEHAY U HOE SHLZ 4 0= AFUY MY g &d
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e e A EoAF, +28 U, St +(categorical exclusion) A& Cf
MMESE, EH52, A o A2
Phase-Tiered Approach .
o g (Phase | - Phase Il Tier A-Phase Tlgred Approach
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[l Tier B)
AR AR
I — i
BHAPL umamepiz sele m) (NEAE 1)
_ TN MEfEAMAIS
_ Phase |: 4+, s, S ()5 =S BHSEER
2lat-d & ' ) Tier 2. 244 AJERE AJAISH
| g Phase Il Tier A: 27| M CH| oYy S?A?Aﬁ’%)_'oac'
. = o o O
Phase Il Tier B: &2 241 ¢t Tier 3: OHY EA4AI5
ot PEC /PNEC > 1 EC50(LC50) / MEEC K 10
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o
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o
-
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FHLict SF 2 S (CEPA)
A|nO|OFn (F DA)

FHLICE &t 4 7|2t
(Environment and Climate
Change Canada),

FHLICH E 4= (Health Canada)

|22 S50 ZRe0 AR
|

Classification Approach
(Polymers, Living organisms,
Chemicals)

New Substance - DSL - PSL

PEC/PNEC > 1
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