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Timetrend studiet
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A at undersgge befolkningens eksponeringsmgnster for de velkendte, og nu
regulerede phthalaterog bispehnolA (BPA), samt for nye substitutter for disse
stoffer

A at belyse om regulering og gradvis udfasning af yitkealaterog BPA har medfert
en andring i eksponeringsmgnstret, som samlet giver en nedsat eksponering for
phthalaterog bisphenoler

Studie design
A 300 unge danske maend fra den generelle befolkning
A Urinprgver indsamlet i 2009, 2013 og 2017

A Kemisk analyse af 32 kemikalier, som er eller mistaenkes for at veere
hormonforstyrrende



Phthalaterer plastblgdgarrendestoffer i industrielleprodukter

Phthalate diesters and phthalate substitutes and their metabolites

Phthalate diester Human urine metabolite Abbreviation
Phthalates
Dimethyl phthalate DMP Mono-methyl phthalate MMP
Di-ethyl phthalate DEP Mono-ethyl phthalate MEP
Diiso-propyl phthalate DiPrP Mono-iso-propyl phthalate MiPrP
Di-n-propyl phthalate DPrP Mono-propyl phthalate MPrP
Driso-butyl phthalate DiBP Mono-iso-butyl phthalate MiBP
Din-butyl phthalate DnBP Mono-n-butyl phthalate MnBP
Mono-(3-hydroxybutyl) phthalate MHBP
Butylbenzyl phthalate BBzP Mono-benzyl phthalate MBzP
Din-pentyl phthalate DnPeP  Mono-n-pentyl phthalate MnPeP
Mono-(4-hydroxypentyl) phthalate MHPeP
Di(2-ethyl-he alate DE, 2-ethyl-hexylephthalate MEHP
32 metabgliter fra 15phthalater:
-0 h HP
Mono-(2-ethyl-5-carboxypentyl) phthalate MECPP
Mono-(2-carbo hexyl) phthalate MCMHP
Din-hexyl phthalate DnHxP  Mono-n-hexyl m MHxP
Mono-(5-hydroxyhexyl) phthalate MHHXxP
- r ( - P
6- itter fra-2 alat substitutter
Din-heptyl phthalate DnHpP  Mono-n-heptyl phtfalate MHpP
ygrogheptyl) al MHHpP
(DINCGHO@PBDERTP)
Dioctyl phthalate ono-h-octyl phthal MnOP
Mono-3-carboxypropyl phthalate MCPP*
Dtiso-nonyl phthalate DINP Mono-iso-nonyl phthalate MINP
Mono-hydroxyiso-nonyl phthalate MHINP
Mono-oxc-iso-nonyl phthalate MOINP
Mono-carboxyiso-octyl phthalate MCiOP
Dtiso-decylphthalate DiDP Mono-iso-decyl phthalate MiDP
Mono-(9-hydroxydecyl) phthalate MHIDP
Mono-(9-oxodecyl) phthalate MOIDP
Mono-(9-carboxynonyl) phthalate MCINP
Phthalate substitutes
Di-2-ethylhexyl terephthalate DEHTP  Mono-(2-ethyl-5-hydroxyhexyl) terephthalate MEHHTP
Mono-(2-ethyl-5-oxo-hexyl) terephthalate MEOHTP
Mono-(2-ethyl-5-caboxyidpentyl) terephthalate MECPTP
Mono-(2-caboxyimethykhexyl) terephthalate MCMHTP
?lso—nonyl-cyclohexanél,Z— DINCH  Cyclohexand,2-dicarboxylatemono-(hydroxytiso-nonyl) ester MHINCH
icarboxylate
Cyclohexand,2-dicarboxylatemono-(carboxyisc-octyl) ester MCiOCH

* MCPP is the major metabolite BOFbut are not specific fobnOP



Antal maend eksponeret fqgghthalater
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Phthalaterog substitutter malt i urin

Lavmolekylaerephthalater Phthalateri lavekoncentrationer

90 - s 3 -

80 | *kk

70 - —
T 60 - £E 2 -
S 50 m2009 2 m 2009
>~ 40 - m2013 ¢ m 2013

@)

S 801 w2017 ¥ 1- = 2017

20 - .

10 i *kk

0 - L 0 -

MiBP  MnBP  MBzP MMP
« Hogimolekyleerephthalater Hgjmolekylaerephthalater

100 - *****
= 10 -
E £
g 2009 D = 2009
§ 1 | m 2013 § m 2013
* w2017 ¥ = 2017

O .
<&
)




1000

1004

10

0.1

1000

100

10

0.01

Osmolality adjusted urinary concentration (ng/ mL)

0.001

MMP

o
o
®

B

Regulering af hormonforstyrrendehthalater

D

1000
1004
104

0.14

1004

0.14
0.01--

o
o
14 b 4 0 A
1 @ § 10
. g
""" = 1 T T T 0.
2009 013 2017 2009 Q13 2017
SDiBPm DnBPm
§888
ssss 5588
—_— 000! 0000~ 5888
5888 e A
o 10004 o °
100 8
®
100 % é’
& 10
P o A
2009 2013 017 2000 2013 @617 2009 2013 017
SDHpPm
SDHxPm ss P
109 °°
: A
H &
SEX
° A
0.014
T 0.001 A
2017
SDEHTPM
$§558
55
00001 sss 1000

Frederiksen et al, 2019, press

0.001

T
201! 017

Year of sample collection

T T
2009 2013

e firephthlater, DIBR DnBRPBBzRog DEHP:
gradvistbegreensebg udfasetfra mangeforbrugerprodukter
bl.a legetgj barneartiklerog fadevarekontakimaterialer
July 2020yil de firei EUkunveeretilladt i koncentrationer lig
med eller under 0,1 veegtprocent hver for sig eller i en hvilken
som helst kombination i plastikmaterialer til almindelige
forbrugere og i indendgrsmiljger

ndre
DINP, DIDI®g DNOPer registreretunder REACH3¥ga mistanke
om tilsvarendehormonforstyrrendeegenskaber
DnPePFer registreretunder REACP& kandidatlistensomet
SVHC*%emikalie hvor der er grundtil megetstor bekymring

hthalatsubstitutter; DEHT®g DINCH
Vurderesikketil at havesammehormonforstyrrendeegenskaber
somf.x. DEHP
Kemiskstruktur og metaboliseringsmgnsteanalogttil DEHP
Estimeretdagligeksponering 2017 1.4
1,2 4
1,0 -
0,8 -
0,6 -
0,4
0,2 -
0,0 -

pg / kg /dag

DEHP DEHTP DINCH
*REACHRegulation concerning the Registration, Evaluation, Authorisation and Restrictio
of Chemicals),
*SVHC substancé&(bstance of very high concern)



7 Bisphenoler og 6 andmhenoler

Bisphenoler Polykarbonabg epoxyresin e
e A
Bisphenol A (2;Bis(4hydroxyphenyl)propane) BPA «— y @
Bisphenol S (4,45ulfonyldiphenol) BPS £ =B €
Bisphenol F (4,4Vethylenediphenol) BPF 2 @‘o\%
1,1-Bis(4hydroxyphenyl)ethane BPE &4 §',
2,2-Bis(4hydroxy:3-methylphenyl)propane ~ BPC 9\‘.& = —

2,2-Bis(4hydroxy-3-isopropylphenyl)propane BPG
1,1-Bis(4hydroxyphenyBl,1diphenylmethane BPBI
Andrephenoler

Anti-mikrobiellekonserveringsmidlei

Triclosan TCS
Triclocarban TCC
Benzophenone BR3

2,4-Dichlorophenol 2,4DCP
2,5-Dichlorophenol 2,5DCP
2,4,5Trichlorophenol 2,4,5TCP
2-Phenylphenol 2-PP
4-Phenylphenol 4-PP



+  Antal meend eksponeret for bisphenoler og anpgreenoler
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Osm. adjusted conc. (ng/ml)
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Bisphenoler og andrghenolermalt i urin
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Regulering aphenoler
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BPA
A BPAgradvistbegreensebg udfasetfra mangeforbrugerprodukter bl.a
babyartikler

A Frajuli 2020,vil BPAi EUkunveeretilladt i koncentrationer lig med eller
under 0,1 veegtprocent i forbrugerprodukter og i indendgrsmiljger
A BPS og BPF koncentrationen stiger ?

Chloro and phenylphenolerne

A bl.a pesticiderogfungicideri konventioneltlandbrug

A | Danmarker produktionenaf gkologiskfrugt og grantfordoblet fra
20152017*

A 1 Danmarker importen af gkologiskevaremere endfordoblet fra 2012
2017*

TCS

A 1 Danmarkhar TCS mangeér kun veerettilladt i f& personlige
plejemidlerbl.a. tandpastaog deodorenterogkuni koncentrationer G
0.3%.

A Siden2015 harTCSgsavaereforbudt i mangedesinfektionsmidlerfor
at undgabioakkumulering vandmiljget

BR3

A Iflg. EUov har BR3 indtil september2017veerettilladt somUV filteri
koncentrationer G i ii%lle kosmetikprodukter

A Fraseptember2017blevBR3 begreensetil G d Solcremerog maks
0.5%i alle andrekosmetikprodukter

A BPR3brugesstadigsomUV absorber mangeandreforbrugerprodukter

*DanmarksStatistic 2019



