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The German HBM system ||||. '
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GerES I-VI: a study with a long tradition o020
lillial

GerES I~ VI: EL\{KﬁU)EéEEIEﬁ I,7."?.. GerES
. . Numbers of .

time period o Age range in years
13 P8 participants Py
SMAE =
| 1985 - 1986 2,731 25 - 69
2524 25 - 69
" 1990 - 1991 res s
1763 18 — 79
1991 - 1992 oo .15
i 1997 - 1999 4,822 18 - 69
W, 2003 - 2006 1,790 3-14
v, 2014 - 2017 2,294 3-17
VI 2018 - 202? - dnlll 18 - 79

#91,500




Study design of GerES il
GerESD AR ERET GerES

GerES is a population-representative cross-sectional study investigating
the exposure of the German population to various health-relevant

environmental stressors. *% -

GerES [F. BERICEAET SERBRERFIINT 5 M Y ADIEL E ® g0 *e o',

tHETLERERRT HMEHARTH S, T e

Several thousand people living in 150 - 300 German cities participate in S e, W

each GerES cycle. . S0 e S e
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Close co-operation with health studies of the Robert Koch Institute (RKI): o " o % 0 - e
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GerES V (2014-17) il
GerES V (2014-20174F) GerEs

Human biomonitoring (HBM)

Ek-1RLFE=R1) 2T (HBM)

Analysis of 81 pollutants and more than 100 compounds (including degradation products) in
human samples (blood, urine, serum)
SIENIRFFRME & NMAD IR S nf=EM (&, R, MF) POD100EL EDIE &
FME(RRERMEEITT) DA

Co-operation German Ministry of the Environment/ Chemical Industry Association: first-time
application of the new HBM methods in a population study

B VIEHRE - EZ2TXRREDBAERBEICE WV TH L LHBMGEZ MO TEHR

g H dec /Fotol\a.com
mﬁ angellodeco / Fotolia

Drinking water monitoring
BREKkE=RY YT
Health-relevant organic/inorganic chemicals in domestic drinking water

RERKFKFDRERICHES HEH - BEREEHEDOE=42) Y

Indoor monitoring
BERBEE=42Y>Y
Pollutants in house dust, settled dust, and indoor air, indoor dampness and mold

NIRFR N, BTE. ERZER. EROERELUNEICEENLFEYE

Interviews and questionnaires
MZEMY BXVRAERICEHRE
Data on exposure-relevant behavior and living conditions in Germany,

FYERDIE BICEHES 21TBS L VEFRRICET 5T —4

e.g. drinking water consumption, living environment, use of consumer products source Constanze Fruth
NN o 3 4 Fr: Constanze Fruth
fl: Bk KDIER., BERE. HEEREAOERA



GerES V: substances in blood and urine

GerESV: & - RIZCEFENAME |l||l )

GerES

Quantifiable in.. Substance group/substance

% & v e 7T R ER MEH/ME

Metals lead, arsenic, selenium; phthalates DMP, DEP, DBzP, DiBP, DnBP, DEHP, DiNP,
DiDP; phthalate-substitutes DINCH; chlorophenoles 2-,4-Monochlorophenole, 2,4-,

in 2,5-Dichlorophenole; PAK pyrene, phenanthrene, naphtalene; PFAS PFOS;
95 bis 100 % pyrrolidones NMP; organochloropesticides DDT; bisphenol A; parabenes
of the participants methylparabene; acrylamide; benzene
(32% of 81 substances) &J& :$h. EXR. L >; 72 IR XTJL : DMP, DEP. DBzP. DiBP. DnBP.
e YNE=A0)) DEHP. DINP, DiDP; 7 # LEET XA FILKEWE : DINCH; Y AR T/ —)L : 2-4-F
95~100% JoOon7Jxz/—I, 24, 259007z /—); $BEEERIEKEPAK : E

(B1MED S H32%) Ly, ZxFr Ly, 77500 EBO vR{IEEWPros; EOY K2 NMP; F
BIEERRE : ODDTLER T/ —ILA INTRY 1 AFIIINSRU,FHYILTFTEFE;
RotBy
Metals mercury, chromium, antimony, cadmium; phthalate DPHP; chlorophenole
in pentachlorophenole, 2,4,6-trichlorophenole, PAK 2-hydroxyfluorene;
51 bis 95 % PFAS PFOA, PFHxS; PCB PCB 138, 153, 180;

of the participants) pyrrolidone NEP; paraben ethyl paraben; cotinine; glyphosate
(21% of 81 substances) ﬁﬁ . 7K$Es 7 I:I-L\s T FE ~/s jJ I: = rbl_\’ 7 9)[1@:}7_-}[/ - DPHP, 9

BNED AA2xz/—)L: A2 90A87x/—)L, 246-F1)BBTJx/—),
51~95% ZIRFERRALIKFEPAK : 2-E FAFXF L TILA LY, BT vRIELEY

BIME®D S5 H21%)  PFOA. PFHXS; REILE T = =—)LPCB : PCB 138, 153, 180;
EOY RKY :NEP; IRSRY : TFILINTRY: aF=y; BRERST Y wY— b
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DESign of the German ESB (Environmental Specimen Bank)
kA EsBmmES > I DEE U

Started in 1977 (Mdnster)
1977F(CHAKB (T2 VX5 —)

Since 1997:

yearly standardized sampling at 4 locations approx. 120 healthy male
and female adults (20 - 29 yrs.)

19974 LIRE,

BE. 4HFITHI20\DBELGZHEABXZ(20~29F) Mo iRELLSH
=hETHHZEM

No specific exposure

HEDIX S EIAEL

=Urine (24 hrs.)
= R (24F%FE)
=Blood (whole blood, serum)

= & (£, MmiF)

Self-administered questionnaire
BERAXRAEERE
Dental anamnesis

B BE1E R

Cryo-archiving of samples: retrospective analyses

AHDOAERF: RHAESHE




ESB cryo-archives |l|| i
ESB R RBRTFF GerES

HAT: 959 Uh— 20 7 —EYEFRR MR

Source: Fraunhofer IBMT

operated by Fraunhofer IBMT and Fraunhofer IME on behalf of the German Environment Agency
TS0 =T 7 —EYEZBMHRT HLEN TS50 ih— T 7 —RFEYFE - IGHEEZHRZRH 1 VIRET
D71=DIZEfH




The European Human Biomonitorinélr Initiative r =
BRMDE b - A AEZFYTOMY A/
- HBMA4EU AR

oY
5.5 years (1/2017- 06/2022)
54 % (2017418 ~2022%56A)
European Joint Programme under Horizon 2020 ’
RS A V202012 R 5< |
B AC A =R A FN

Total budget: ~ 74 million €
BFPE:$7,40051—0

30 countries and the European Environment
Agency
30 HE &R IRIBT

117 Partner organisations

117 D IEAEEE

Coordinated by the
German Environment Agency (UBA)

KA YIREF (UBA) a—FT 14 R— bk

Umwelt
Bundesamt




HBMA4EU — a success story
HBM4EU-Y X «- A b—1)

European
Commission

FMNEER

Horizon 2020

European Union funding for Research & Innovation
=T 4 J 22020

BN EEHLAE - 1/ R— 3 0D=HIZHE

Umwelt

Bundesamt

Coordinated by the
German Environment Agency (UBA)
kA VEFRIRIZIT (UBA) AY
a—T4%—Fh

-

HBM4EU

N

science and policy
for a healthy future

BERGRED-HDFEEBE

lilliisl
GerES
X

RUSSIA

Lo Al GFRIA

Answer open policy relevant
questions as defined by EU
Services and partner countries
EUB L UEMBENERT HEH Y. BERIC
BEET HERICA—TIcEE

Give policy makers a fast and easy
access to results and data
BUERILEEN. RABERRET 4
FHENMNDBZICFATESL LS
Rt

Bridge the gap between
science and policy
HMELEHEOMED
FrvTEZEBEL

HBMA4EU has advanced our knowledge of human exposure to chemicals by combining expertise from
diverse fields throughout Europe
HBMA4EU (X, BEXM LD ZHREFBHEIODEMEEZROLZEITKY.

E FDIEEMEADIEILSEICDONT, MIRERHTET-,




Comparable HBM data in Europe i
BRI (3517 B LLERFTREZR HBMT — 45 Geres

Alignment of sampling and field work protocols

REEWRE T —ILED—=S - O raLDTYEDHE

Sharing data
T—2DHE

» v\

Make the data and results
Collect personal data EU wide Share and analyse available
EURIA S BAT—42 £IRE B LS TR LEERE
FIARTREIZT B

S

https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html



https://ipchem.jrc.ec.europa.eu/RDSIdiscovery/ipchem/index.html

The German Human Biomonitoring Commission "". i
> » — — » = 2
K4y Eb-NAMFE=ZAR) VI EFERR GerES
Protection of the health of the population who is exposed to chemical substances
from the environment
IREEFPEICIECE SN TLSIERDEREDRE

by scientific assessment and derivation of guidance values:

FEEROEE & fReHED K E

Statistically derived Reference Values
METICEZTEIN-E#EE

Toxicologically/epidemiologically based Human Biomonitoring Values
BYE - EFIZEICE M NAMFE=ZRYVTIE

( HBM I= alert value & HBM Il = action value)

(HBM 1= BRI REZEE LU HBM 1= TR Z & R Z={H)

Apel P, Angerer J, Wilhelm M, Kolossa-Gehring M (2016):

New HBM values for emerging substances, inventory of

reference and HBM values in force and working principles of the German Human
Biomonitoring Commission. Int J Hyg. Env. Health (7= IZHIE L -YWEDFHFHBME. K1V
Eb-NAFAEZF) VITZEEOBRTEEES S UHBMIEEDO—EH K WEERAI,
ER B ERE#ERE O v —7 /L) DOI: 10.1016/].ijheh.2016.09.007




HBM values derived by the German HBM-Kommission Il||| |
A YHBMEBRIC & > TEHEF SN f-HBMIE GerES

Substance population HBM-I-value HBM-II-value
e HEER HBM-I{& HBM-II{E
2 DINCH®-metabolites OH-MINCH and cx-MINCH [2014] children 3 mg/l urine /.
3 DINCHO-{X 3141 & OH-MINCH & & T cx-MINCH [2014] INR 3 mg/FR18
DINCH: 7 2 LEET R TILREYWE

adults 4.5 mg/l urine

A 4.5 mg/FR18
3 DPHP-metabolites OH-MPHP and oxo-MPHP [2015] children 1 mg/l urine /.
3 DPHP-X BB OH-MPHP & & Uf oxo-MPHP [2015] INR 1mg/FR18
DPHP: 7 # JLEET X TJL

adults 1.5 mg/l urine

A 1.5 mg/FR18
Hexabromocyclododecane (HBCDD) [2015] general 0.3 pg/g fat (1.6 pg/l plasma) /.
AFXHTOELY O KT H Y (HBCDD) [2015] R 3= R &k AH — % 0.3 pg/AgHfilg (1.6 pg/M4E10)
2-Mercaptobenzothiazole children 4.5 mg/I urine /.
(2-MBT) [2015] INE 4.5 mg/FRIP.
22ANWAT RV FFTI—I
(2-MBT) [2015] Bh&&EH adults 7 mg/| urine

A 7 mg/fR18
2 N-Ethyl-2-pyrrolidone (NEP)- metabolites 5-HNEP + 2-HESI + children 10 mg/l urine NEP: 25 mg/l urine
3 N-Methyl-2-pyrrolidone (NMP)-metabolites 5-Hydroxy-NMP + 2- /N 10 mg/FK18 NEP: 25 mg/FK 12
Hydroxy-N-methylsuccinimide [2015] NMP: 30 mg/l urine
SN-IFJ)L-2-E01) K2 (NEP)- R BE 5-HNEP + 2-HES| + NMP: 30 mg/BR 12
IN-AF)L-2-EAY F2 (NMP)-HKHEMES-£E FAFS-NMP+  adults 15 mg/I urine
2-E FEFU-N-AFILRI LA = F[2015] A 15 mg/fR18 NEP: 40 mg/l urine
AR NEP: 40 mg/FR18

NMP: 50 mg/I urine
NMP: 50 mg/JiR I8

3 3-(4-Methylbenzylidene)-camphor (4-MBC)-metabolites 3- children 0.3 mg/I urine /.
4CBHC and 3-4CBC [2016] INR 0.3 mg/fR18
33-(4-AFILRU DY FU)-H YT 7—(4-MBCO)-KEWEH 3-
4CBHC & & U 3-4CBC [2016] adults 0.5 mg/I urine

A 0.5 mg/fR18
7-Hydroxycitronellal, metabolite 7-Hydroxycitronellyl acid children 9 mg/l urine /.
7-EREFS P bORS—IL, KBEME INR 9 mg/FR 12
7-E FBX2 2 FARTEE

adults 14 mg/l urine

A 14 mg/FR18
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HBM Guidance values

@
derived by experts on the basis o?

H BM e 'E toxicological and gpldemlologlcal data
feEHE BINEH L UL ERRIC,
EMRICKYFRESINT
-
HBM4EU
correspond to internal exposure levels e oo f')
below which health risks are not expected @\.’M J

ENLUTTIEER) XM
FERINGVESELAILICHES

transparent and inclusive:
developed in consultation with national experts
(National Hubs) and the EU Policy Board
B & SR
EOEMR (F>aFIiL/nD)

promote use of HBM data to facilitate BLXUEUBREBRSES L5 L TR
communication by interpreting health impacts

BEADEZEFEM_OI1="~y—3 %
BAEET B2, HBMT—R D{ERAEHEAE

HBM GV for the general population and/or workers have been derived

—RBERS LV (F=Z) HFBEO-OICHBMIESHHTENBEZ -,

Apel P., Rousselle C., Lange R., Sissoko, F., Kolossa-Gehring M., Ougier E. (2020): Human biomonitoring initiative (HBM4EU) —
Strategy to derive human biomonitoring guidance values (HBM-GVs) for health risk assessment,

(Eb-NAFEZBYYT - 42T F T (HBMAEU) - R RV FHHED =D E b - NAFEZR ) VT HREHERED
1= & D EE) Doi: 10.1016/j.ijheh.2020.113622
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\ HBM4EU

|
Adopted within HBM4EU X
HBMAEUR CHEAH

Plasticisers: 5 phthalates + Hexamol|®DINCH,

AI%EF|: 5 7 X JLEET X T )L + NFHE—)L°DINCH
Plastic ingredient:BPA

75 AF v Bi5: BPA

Cadmium

hEEOA

|r;onsultation completed ‘

BT

Aprotic Solvents: NMP, NEP
ET Ok HBEEF: NMP, NEP
Plasticisers: BPS, BPF

TS5 RAF v a[EE|: BPS, BPF

Consultation coming soon ‘

el 4 7% < e

U Insecticides: Deltamethrin
o BHBRE:.TILAARJD (ELROA FR)
. Solvents: DMF (on oing), DMAc

« A DMF (#1TH). DMAc

Planned for 2021
20214 [ZEHE

Pesticides: Cyfluthrin

BHRE: TN (ELRAA FR)

Mycotoxin: Deoxynivalenol (DON) ‘
IA4A XU TAFO=Z/NL/ —IL(DON) (HEFE)
Mercury

IKER

Chromium VI

6ffi o O L

Toluene diisocyanate (TDI)

MLTY D427 xR— bk (TDI)

L] L] L] L] L] L] L] L] L] L]




Repro-toxic: Phthalate-plasticizer (C4-C6)

15%
8
2
T 10%
S
oW
SE
5
g
= 5%
0%

1,4%
]

DEHP

DnBP DiBP

Exceedance of the tolerable daily intake (TDI):
121 HIERE (TDI) DE:

TDI:

DEHP

DnBP

DiBP

(Diethylhexylphthalate)

(I FUANFNNLZL—F)
(Di-n-butylphthalate)
(n-TFNTZL—F)
(Di-i-butylphthalate)
(SH-TFITZL— )

25 Phthalates
S5 JRIIEETRTIL

50 pg/(kg KG-d)
10 pg/(kg KG-d)

10 pg/(kg KG-d)

Quelle: GerES IV (2003-06)
HFr: GerES IV (2003-2006)

H£RESHEYME: 72 IV I XTI)L-RI %8 H (ca-C6)




Time trends phthalates 1988 - 2015, ESB results iiiii ‘i
74 VBT R T I)L D BSREA{ER] 1988 ~ 20154, ESB D#ER GerES
/

HBM4EU

—e—DnBP (MnBP) M}i})

—e—B2zBP (MBzP)
1000 —e—DiBP (MiBP)
DEHP (MEHP, cxMEPP, OHMEHP, oxoMEHP)

)
3 i —e—DiNP (oHMiNP, oxoMiNP)
w Regulation of... toys cosmetics ]
;I = Al = BR Oy
5@ | sted
i 100 l = g o
2 K SVHCEREMmE
g g 5 1 (DiBP)
[J]
o 4 | — e o—
S gt & e T ~—— ~ e REACH
+ ~——
S >
SER g NS
o ¥ £
E AN L
ghE
s
TR
< 1985 1990 1995 2000 2005 2010 2015
g Year of sampling

R
‘ the 4 SVHC have decreased by 67-96%, substitute DINP increased by 56%
ATEDSVHC (BB EME) (X 67~9%6%H A . £ DINPIE56%1E 0




I OH-MEHP [DEHP] in urine (children 3-14 years old) iiiii i

FR 5 M OH-MEHP [DEHP] (3~14ED/MR) GerES
rer
- tet /
50
48
?D 40
3 7
g 5 30
£
S 5 20
STOIS
10 12
0
2003-2006 2014-2017



Substitute Hexamoll®DINCH o ||||. i
REAXHE—)L°DINCH R GerES

o]
1,2-Cyclohexane dicarboxylic acid diisononyl ester O\Rz S
1,2-29 0~AXH Y SHILRVESAY/ ZIL TXTIL 3 A/

Substitute for phthalates with higher molecular weight (e.g. DEHP, DiNP)
DFEDKEWVWTZILEIXT)L (DEHP, DINPE) DREME

Application in medical products, toys, products for children, food, contact materials
EEAM. Bvbe. FTHAR. BREMAMHICKA

Authorized for food contact materials, toys...

BmiEMME. 835 0F2EEA

Production in year

SEE F 2002 25,000t
2007 100,000t
2014 200,000t

TDI: 1 mg/kg KG/d (EFSA)

HBM-I-value:

HBM-IE:

Sum of the metabolites OH-MINCH, cx MINCH und oxo-MINCH:
X B E OH-MINCH, cx MINCH & & U oxo-MINCHD & 5
3.0 mg/L for children (urine)
INR 3.0 mg/L (FR)
4.5 mg/L for adults (urine)
A 4.5mg/L(FR)




Hexamoll®DINCH, ESB results |'||. '
XY E—)L°DINCH, ESBODFER GerE.S

ANEXEHE—)L: ETFILBET XA TILZRATEEEI

OH -MINCH

ST

1999 2003 2006 2009 2010 2011 2012 2013 2015 2017

1

market entry

Hi5s A

[N

Geometric mean [ug/L]

e T 15 [pg/L
O 0 0o 0o 0o 0o o o o
= N w S (0,1 (o)) ~ o] ()

o



GerES V: DINCH in children/adolescents hn..'

== == s
GerESV: /©MNR - 4 FEIZH T HDINCH GerES
migration . . .
Community size sex age*** s0zlo-economic status resjdence
B AR D B P iy LN e REFMM R
| |
S 4
3
Gk S
S0, 2
F Y 0,4 % of the children and adolescents exceed the HBM-I-value for DINCH
9,0\9 INR LB DED0.4% HDINCHIZ D UNT HBM-IE Z 4858

0,4% represent 4.448 individuals
0.4% | 4,448 NIZHEH,



I DEHTP Bis(2-ethylhexyl)terephthalate R’
GerES

DEHTP EX (2-TFILAE L) o~
TLI22L—F

O O
R2”
Substitute for phthalates with higher molecular weight (e.g DEHP, DiNP)
Authorized for food contact materials

DPFENDKSWIRILBET XTI (DEHP, DINPEF) OREWME
B an AR 44 (ZER A

Estimated consumption in year
FREEHRESE & 2002 2,000 t

2018 135,000t

TDI-like classification: 0,54 mg/kg KG/d
TDI & RI#RD 748: 0.54 mg/kg KG/d
HBM-I-value:
HBM-I{E:
1,8 mg/L for children (urine)
/MR 1.8 mg/L (FR)
2,8 mg/L for adults (urine)
A 2.8 mg/L (FR)




I DEHTP Bis(2-ethylhexyl)terephthalate, ESB results |.||. :
DEHTP ERX 2-ITFIAZUI)TL IR L — b, GerES
ESB DFER

5¢cx - MEPTP

4,5
4

3,5

3

2,5

2 l
1,5

! |

0,5
_ N L0Q/2
0

Geometric mean [ug/L]

ST 15 [ug/L

1999 2001 2003 2005 2007 , 2009 2011 2013 2015 2017

1

Classification of DEHP, DnBP, DiBP and BBzP as SVHC
SVHC& L TODEHP, DnBP, DiBP# & U BBzPD 548



I DPHP Di(2-propyl heptyl)phthalate alisisi
DPHP ¥ (2-7AEILANTFIL) 72 L—F GerES

Substitute for phthalates with higher molecular weight (e.g DEHP, DiNP)
Not authorized for food contact materials
DFEDKZTWNITRILBEIT XTJL (DEHP, DiNPE) DREWE
EBmEfpm e L TIZER S TULVELY,

Yearly consumption

FHEHES 2003 29,000t
2014 170,000t
~179 000 t
2019 179,000t LL_E
HBM-I-value:
HBM-I{E:

Sum of the metabolites oxo-monopropylheptylphthalate, (oxo-MPHP) and
hydroxy-monopropylheptylphthalate (OH-MPHP)
X 5140 B oxo-monopropylheptylphthalate. (oxo-MPHP) & & U
ErRBFTE/TAEILANTFILT R L— k (OH-MPHP) D&t

1,0 mg/L for children (urine)

/NE 1.0 mg/L (FR)

1,5 mg/L for adults (urine)

A 1.5 mg/L (FR)




I DPHP Di(2-propylheptyl)phthalate, ESB results |l||l .
DPHP & (2-7AEIATFIL) 74 L— k., GerES
ESB DR

200

160

=
oo}

120

=
N

80

DPHP-consumption [kt/a]

DPHP{# FH = [kt/a]

40

o
| |
|

T f T f T f T f T f T f T f T f T f T f T 0
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Exposure to DPHP increases with increase of consumption
DPHPIEX < EE(d. HEAREDEMIZHFL B0

Proportion of samples with oxo-MPHP over DL [%]
l BRHRFR (DL ZBASHAHOEE (%]




DPHP Di(2-propylheptyl)phthalate, ESB ||||. :
DPHP ¥ (2-7AEIATFIV) 72 L— . ESB GerES

24 200

160

18

Proportion of samples with oxo-MPHP over DL [%]

=
=
12 120 'E"_
O ®©
=i
S )
2 €
4o > O
e TT
oo
E . [allia]
Fal
N 0 = -— 40
5
R
-
(o]

T f T f T f T f T f T f T f T f T f T f T 0
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

‘ Exposure to DPHP increases with increase of consumption
DPHP X< El&. EREDEMIZ{HFLMEM




Conclusions — plastic additives |l||l .

o — 7 I RAF v R GerES

The exposure to ,,old“ phthalate plasticisers and ,new“substitute plasticisers is associated to
production and/or consumption,

[BED] ZAILVBIATILAERHEELY FHEAD] KB IRIEBIXTILAIZRHI~ADX
CEBIF, FELLIV (F-X)EELBEAELTLNS,

Children are significantly higher exposed to plasticisers than adults and they are more susceptible
to their effects,

IJ\FL',g BALYFEHHLYEECEESNTEY ., FLTTOEERLYESSA
<L

The exposure to phthalates subjected to authorization has decreased — but not the amount of
plasticisers in the body

BAMBEDITZILBIXATILADIEL RIE, BALTWS, LKL, RORTEFIOEE.
Z 5 TlXEL,

Substitutes are not as well investigated for their toxicological properties as substituted substances

REVER., BERSNE-VEEESVPFHIEENTOFEESL TG,

Additive effects demand evaluatlon of mixture toxicity

HMADEEIZONWT, BEEYVOEHFM@ISBETH S,

Reconsider use of plastics close to human?

BEERBICBTSTSRAFYIDERZHEFLTEESIN?
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Phthalates & DINCH - children HBMAEL
TRIVBTATILEDINCH-/DMR [ s o
Exposure to 12 of the 15 phthalate exposure markers is widespread with detection ﬁ‘*

_ levels ranging from 100% - 89,72%.
1503 H120 TR IVEI XTIV DIELET—D—(F,
R L ARJL100%~ 89.7AZ%ODF'EEH:rE75‘o TW3,

100% =3
90% r A S =
80% ®
70% S G
60% N
50% Ehg g
40% ]EI:"
30% N 3
20% - (o%)
10% O
0% §| N
R R K & & K & R R & R & R & & LS
T LFELEIS S F TS EES T3
ﬁ@@&@@“@g@\@\@@\ S SE G
IN | 2875 2575 2875 2875| 2876 2873| 2879] 2280| 2280 2875| 2579 2579] 2576| 1819] 2446 2446 2446 &+ ”

Exposure biomarkers of Phthalate substitute Hexamoll® DINCH are detected in almost all
samples (98,65% and 96,16%)
TANBIXTILREAFHE—IL°DINCH ADIE BN A T—h—IE,
FIEFTRTORBTHREHINTILND, (98.65% & & U 96.16%)




Time trends in phthalates in Danish and German young adults (2000-2017) -
FUI—9 & FAYOBLECETE T2 LBIRTILOBMMMER [ Hewey

(2000 ~20174F) pd |

Preliminary results from regression analyses:

BlF7DHH b DT ERIEE

Controlled for sex, age, education, bmi, crt

5. E#5. HEFE. BMI, CRTIZDWZWTa Yy ba—)L

For several metabolites no differences between studies in level of concentration and trend over time
RECREMERO LRI TIEREE CTEAOKEDEIC OV THEL G o 1=,

Some indication that regulated phthalates decrease, less regulated do not change

RHEATZIVBIRATILOREDIE—EIZH onT=-h, FERFID LD TIEIEIEHEL,

MEHP (DEHP, reg) OXO-MIDP/MPHP (DIDP/DPHP, subst, unreg)
MEHP (DEHP, #H#lHY) OXO-MIDP/MPHP (DIDP/DPHP, {XE¥E. MHELL)
] L — Full sample s | — Full sample
— — DYMS = — = DYMS
—o . —— ESB 353 - - ESB |
3 24 TN X 29I
85 DYMS oa DYMS
550 | i ESB fEc | ESB
a2 ==Y
oo [ ] o
il G a
=3 z3o |
? QoF :
(e o] =
. ]
o o =g ==g==
I I I I I I I I I I
2005 2010 2015 2006 2008 2010 2012 2014 2016 2018
SAMPI ING YFARS .
N T » No sign. change
> Declining trend (p < 0.01) > FEEDEIROEITELY,
> iEAMER (p <0.01) > Studies do not differ sign.
> Studies do not differ sign. > HIRETOHEEELLY,
> WHIRBETOEEXLL,
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Progress report on PFAS: Highlights ., . ;\N HBMAEU

PFASIBRY BEEBRR: /N1 5 1 R L

POIICy q uestions: In 9 EU-countries 2,232 samples of teenagers were analysed for PFAS in quality assured
laboratories
BI%J:G)FFEﬁ * EU9AET, 74—V IA D v—hoRRL=2232860
W I ZPFASIZDINT, BAMRIES NI THR
{ Assessment of occupational PFAS exposure in Cr plating facilities
] LB - FH@E A IS HH Y T LPFAST —4 : HBMAEU 4y & 27—

EXpOSU re Integration of the data collections into the European IPCHEM platform

s - T—HRREE. B IPCHEM TS5 v D74+ —LTHE
‘i < E e time-trends, differences between countries & population groups

- FREER., B8RRI L -THOER

* Exposure models
« [E<EETIL

Health effects in cohorts // Mixture r|sk assessment

aAfR— FIBITERE~DEE /) BE') A QOFHM

o J0OLO>EMERICH T BHEZEMN PFASIE { FE % 5T
*  PFAS data visible for comparison & evaluation: HBM4EU dashboard

w, * Assessment of associations of PFAS exposure with a multitude of health outcomes
Health (developmental & liver effects, immunotoxicity...) . )
E ﬁ - BALRERERE~OLE. FRAOLE. 25E1%) LrrasiE B L OBEEDTHE

* Assessment of potential Adverse Outcome Pathways (AOPs)
- BEMAEEFERIER (AoPs) OFTE
* Selected and non-targeted profiling of effect biomarkers

FENAAT—H—%2BIRLEBEE., AREROGEWNWTOIT74 )Y

*  Policy mapping: timelines of opportunity

BRI VEVT BED5 A4 L5140
. * EFSA consultation, input for PFAS restriction
Pollcy |Z| - EFSAfETE. PRASHIRDT=HD A > T w b
* Exchange with ECHA PFAS group
i&% M o * ECHAPFAS 7 )L— T & D3/
* Science to Policy Workshop on PFAS results

oa © PFASOFERICOVWTORFNLHET U a2y T

Policy brief
BEIV—T427

PFAS Research Brief:

PFASH%@H;: https://www.hbm4eu.eu/wpcontent/uploads/2018/12/HBM4EU_PFAS_brief v2.pdf
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e HBM4EU
7_' 14— VI ’f :) — Living Environment ’i\’ o0 )
Sex (DEGURBA) L
Al 4 JETRIE (DEGURBA)
60% 0
48.40%  50-58% 51.60% 49 400 60%

50% 50%

41.70%
40%

40% 37.69%

31.00% 31.22% 30.20%
30% 27.30%
20%
10% g
oo Hm

30%

20%

10%

0%

EU reference population (target)

. E Giil
Educational level EU RERKE (BH)
Sampled population

HELRIL - I ST L 1~ B

50% 46.10% EU reference population based on EUROSTAT
. tables: Residential degree of urbanization based on
40% 36.92% EU-28, 2017; Educational level of the household

based on EU-28, 2017, age 15-64y.; sex based on
EU-28, 2017, age 15-19y.

EUROSTAT 7— T /LIZE D EURERE[F -

2017 FE DEU-28/Z B D EFHDEFHILFEE L

30%  26.00%

20%

10% 6.10% NJL ;2017 FEDEV-28[ B D HFDHE LN
001 2 J; 7 15~64/5%:2017 4 EU-28 [ E D < £ 4,

FE15~19F —

31)
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Comparison with German HBM Commission HBM-I values HBMZEU

KA HBM ZEEESDOHBM-HEE DB  preliminary results

i L] 'ﬁ‘ w‘(’MT

B Morthern Europe Eastern Europe

oa | _ - - . e s only percentiles >LOD/LOQ
LEGEND POS P1 pos  pe p7s pao pos are displayed REGION j\‘l"i.%(stem Europe olthern Europe
ﬂ.@l ' o 18—t >4 4 )L >LOD/LOQDH KT ﬂi’.ﬁ Fic] 94 194

Distribution of PFOA (Perfluorooctanoic acid) concentration in Blood (ugiL)

A DPFOA (/\_7”/71_ o /E&t ,}EF_OD \ﬁ Hg/l-) N Show guidance values: | HEMH value -

EEHE £ R T HBM-I1

177 Loa| e—e—e—e—e—d HEM-|

Between 0-20% above HBM-I Value for PFOA (2 MG/L): 300 oo ——— M

PFOAG) HBM-HE (2mg/L)Z B Z HDIX, 0~20%0DfH 143 Loa| HEL

Northern Europe (2 locations): 8% & 10% 300 Loa HBM]

/ ALBR (270 7T): 8% & & T 10% 300 Loa HBM

v’ Western Europe (3 locations): 20%, 20% & 3% 292 oo e~

v BEEX(3HFT): 20%. 20% H KLU 3% 209 Log| HBM-

v Eastern Europe (1 location): 0% 04 Loa| e

s:i wt(h( " jJEFm: oo (3 locations): 1%, 1% & 8% . roal g
ﬁogk (';r; FE;?T‘;){ gf;: gjﬁd 8‘;0' ° ° 0.02 0.05 010 020 050 100 2.00

Distribution of PFOS (Perfluorooctane sulfonic acid) concentration in Blood (pgiL)
MME@DPFPS (/S— T ILA O R IJLTR U BE) BEED 5 %7 (ug/L)

N Show guidance values; | HBMH value  ~
fEEtEE R HBM-I{E
177 | Loa| | HEM
Between 1-18% above HBM-I value for PFOS (5 pg/L) 300 Loa| HEM.+ =
PFosd)HBM & (5 pg/)E A DI, 1~18%DFH 143 Loq] HEM-
Northern Europe (2 locations): 12% & 18% 300 Loa| HEM.]
~/ EBR (2 HAT):12% & & U 18% 300 Lo HBMA
v Western Europe (3 locations): 11%, 9% & 10% 292 oa HBM-
v PEBR (3 FT): 11%. 9%& & UF 10% 200 Lo HEMH
v Eastern Europe (1 location): 8% 94 Loa| HEM
A v L ‘ ): 1%, 7% & 6% = ool —
outhern Europe (3 locations): 1%, 7 o
v ﬁ& (3 jJFﬁ') 1%~ 7% BJ:UG% 0.05 0.10 0.20 0.50 1.00 2.00 iED 10.00

32/
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Comparison with German HBM Commission HBM-I values / HBM4EU

KA *YHBMZEE SHBM-HE & D LB geliminary results ’&\’(M

Loa | . . - - .« e only percentiles >LOD/LOQ I Northern Europe
LEGEND R p2s pso P75 pan pas  Aare displayed REGION Western Europe
FL3 ' s A=t 8 4 L>L0D0aDHER s [

Distribution of S(PFOA + PFNA + PFHxS + PFOS) concentration in Blood (ugiL)

M AS (PFOA+PFNA + PFHXS + PFOS) iR BEE D 53 % (ug/L)
M Show guidance values: |[EFSAvalue -

fEtHEZ R EFSAIE
177

300
143
300
300
292
289

94

52

1.00 1.50 2.00 3.00 400 500 7.00 10.00

Eastern Europe
Southemn Europe
K

k Between 1-24% above EFSA TWI 2020 value for sum (PFOA, PFOS, PFNA, PFHXS) (6.9 MG/L)

& &t (PFOA, PFOS., PFNA, PFHXS) ®EFSA TWHE (6.9 MG/L)
FHZ 50D 1~24% DM

Northern Europe (2 locations): 18% & 23%

LB% (2 5 F): 18% & K U 23%

Western Europe (3 locations): 24%, 18% & 17%

PERR (37 FT): 24%. 18% H LUV 17%

Eastern Europe (1 location): 8%

BREX (15 FT): 8%

Southern Europe (3 locations): 1%, 7% & 13%

BB (34 F): 1%. 7%H KU 13%

CORRRRRS




Share of European teenagers with chemical exposure levels of PFASs with -

concerns for health s HBM4EU

PFASsDILZEMIICEBLANILNHY, BEBRESDHD ¥

BOAEEMNDTF 41— ITAOVv—DEIES preliminary results M
UERER e

Chemical substance % population exceeding guidance value

LY E EEHEZHE X 5 AODES (%)

PFOA

7.66%
HBM-I: 2 pug/L
PFOS 9.40%
HBM-I: 5 pg/L

Z (PFHxS + PFOS)
EFSA opinion: 4.9 pg/L 13.80%
EFSA O R TIE 4.9 ug/L

Z (PFOA + PFNA + PFHxS + PFOS)
EFSA opinion: 6.9 pg/L 14.26%
EFSAD RFAETIL 6.9 ug/L

3 (PFOA + PFNA)

® ® ® ®© ® ® ® ®© © ©
cFSh opiion: 2 g voe  WPTTTTTTOY
EFSAD R 2 TIL 2 ug/L

The data presented are from teenagers 12-19 year collected across Norway, Sweden, Slovakia, Slovenia, Greece, Spain, Germany,

France and Belgium. Values <LOD/LOQ are replaced by LOD/2 or LOQ/2. Sums are only calculated if one of the markers

constituting the sum is detected for at least 60%.

CCICRLET—RlE, I T — RO —F, RONFF, XONZF., £, INL 2. K1Y, 7

SR, BEUNNF—DI2~I9FD T+ —2 T4 S+ —D56B50-EDTHSE, E<LOD/LOQ [E, LOD/2 E/-I%
LOQRIZEEFMAZ SATIVE, B5EFRET V—H—D—D560%LILIEH SHEBEDA, S5 F5748L -, N




HBMA4EU: Online Library Tomee

HBVMA4EU: A2 5A4 > = 54 TS U—III- tAR

Purpose:
B#
* Making materials developed under HBM4EU available for public use

 HBMAEUD T THERIN-EMZHTHIETESLOIZTSH L

Set-up: == HBMJ4EU Library
Wk HBMAEUS A TS5 1) —
* Folders with different types of materials: Il Guidelines, protocols and questionnaires
. BHEOBEHEAICLS TA LA — HAESAL> FAOralLBIUVERE
I Biomarkers
. cho%'n;:ents are AAFT—PH—
v' Directly downloadable (no prior registration - ;it;;;?tc-rles
necessary) T .
v EESAY O— KAgEe L Fi'isnfarch results
(BATERETE) f’”%”%
v’ Often available in editable format (Word, | Scoping iﬂcuw"ents
EXCG') HEREXSE
vV REARELG A —TY N (T—FK, T4+ i Non-HEM4EU materials
L) THIBTRERISEN S, HEMAEUELH O 5

i 15t HBMA4EU Training School June 2018
SE1[EHBMAEUHE R 7 — L. 201856 A

Publically available under: M 2nd HBMAEU Training School November 2018

. \ BT a SE2[EHBMAEUHE R ¥ — L 2018511 8

LUFAN 5 BET S FI AR AE . . I Srd HBM4EU Training School June 2019
ps://www.hbm4eu.eu/online-library H3EHBMAEUTHE R & — L. 201946 7

https:// hbm4 /online-lib

i 2021 HBMA4EU Virtual Training School
20215 HBMAEU/NN—F v LBHER U — L


https://www.hbm4eu.eu/online-library/
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European Human Biomonitoring Dashboard HBMAEU

RRME b - INAATE=BY LT - Fyaf—F ik

Twe . EUROPEAN HUMAN BIOMONITORING DATA 7Vt
M ) for whmltm future Visualisation of aggregated data
e EUROPEAN HUMAN BIOMONITORING DATA 7 Vito

science and policy

m } for a healthy future

Visualisation of aggregated data

P EXTRA INFO P DISCLAIMER > ACKNOWLEDGEMENTS

STRATIFICATION STRATA 1 STRATA 2 COUNTRY POPULATION SAMPLING 1991 2018 null
| Degree of urbaniz... ~ | |(Alle) v | | (ate) v| |(Mehrere .~ | | (Alle) - | PERIOD (]

¥ HIDE FILTER BOX
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FILTERBOX (Alle) Belgium

seeamesuos - S€lect yourdesired filters, Z120MMHTP (| Coch Republic (Y-

groups and biol 3cx-MPP (32 | Denmark
mmld;ymm e.g. WE Germany arbo...
gata | < th S5CMEPTR (1 Hungary xylp...
FETHT (LA —FBIR omeen 2 Bl
Select one spe: 50H-MEHTP Luxembourg oxy-....
STl 15“ i /] 50x0-MEHP. ¥ Norway -0X0...
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MMP (Mono-methyl phthalate)




Communication tools
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http://www.hbm4eu.eu/

Thank you! !;'L':E'_c!
Umwelt HYRES T VELT!

www.uba.de/geres

B u n d esa mt www.umweltprobenbank.de

(available also in English)
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HBM4EU
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G n Environment Agency

NIRRT
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