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Exposure Assessmentvia... Y& |PA|%+ RUB

Biological Monitoring:

=) Via all routes and sources

=% no/low contamination (spec. metabolites)
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Biomarkers in HBM Y IPA
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Toxikokinetics: persistent chemicals

~

Blood * Long elimination half-times
Toxicant/Metabolite . . .
» Higher blood levels relative to urine

\» Blood is preferred matix

Concentration

Urinary Metabolite

1 | | |
1 10 100 1000
Time (Days)

Slides taken from ISEA/ISES Wesolowski Award Presentation, Paris 2006: )
Biomonitoring: An Integral Part of Exposure Analysis Needham and Sexton. JEAEE 10: 611-629 (2000)

Larry L. Needham, Ph.D., CDC, Atlanta Henderson et al. Crit Rev Toxicol 20: 65-82 (1989)
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Biomarkers in HBM Y IPA
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Toxikokinetics: non-persistent chemicals

\

Blood | * Quick metabolisation
Toxicant/Metabolite « Short elimination half-times
Urinary Metabolite « Higher urine levels relative to blood
N ) Urine is preferred matrix
s|/7 ) | | \_ J
E . \ Urinary Metabolite 2
£
8
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(&)
| |
100 1000

Time (Days)

Slides taken from ISEA/ISES Wesolowski Award Presentation, Paris 2006: )
Biomonitoring: An Integral Part of Exposure Analysis Needham and Sexton. JEAEE 10: 611-629 (2000)

Larry L. Needham, Ph.D., CDC, Atlanta Henderson et al. Crit Rev Toxicol 20: 65-82 (1989)
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Biomarkers in HBM Y IPA

_ | s RUB
(non persistent chemicals)

Toxikokinetics: Di-n-butyl phthalate (DnBP)

5mg D4-DnBuP (oral, one human volunteer)
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=
= \
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c 100 ¢ Ny MnBP blood/serum
O \ --- 30H-MnBP
c
8 10 s 'I~\‘~ ~~
n/ N
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] \ |
1 >
0 6 12 18 24
time (in h) Koch et al (2012) Arch Tox 86, 1829-1839.

Lorber and Koch (2013) Environ Int 59, 469-477.
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Biomarkers for DnBP W IPA | i+ RUB
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Biomarkers for DEHP W IPA | i+ RUB
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Koch et al. (2004) Arch Toxicol 78, 123-130.
Koch et al. (2005) Arch Toxicol 79, 367-376.
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low-molecular
weight phthalates
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high-molecular
weight phthalates
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Phthalates:
Reproductive Toxicity

¥ IPA
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EU Classification

Phthalate Chain-length
DMP 1
DEP 2
DiBP 4
DnBP 4
BBzP 4-6
D-i/n-PeP 5
D-i/n-HexP 6
DEHP 8
DINP 8-10
DnOP 8
DiDP 9-11
DPHP 10

H360D: May damage the unborn child
H360F: May damage fertility ; H360f: Suspected of damaging fertility
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Phthalates: o
Reproductive Toxicity W |PA

EU Classification Potency Reduction of Testicular

Testosterone Production
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increasing straight chain ortho
length Phthalate
Phthalate Chain-length  (|assification of ortho phthalates alternatives
(year) 5 120
— 1 1
tive window:
DMP 1 _ ‘lg 100 active winaow
DEP 2 - O 350
DiBP 4 Repr. 1B (2009) “
DnBP 4 Repr. 1B (2001) = 60
BBzP 4-6 Repr. 1B (2001) 8 40
D-i/n-PeP 5 Repr. 1B (2004) E
D-i/n-HexP 6 Repr. 1B (2013) o 20
DEHP 8 Repr. 1B (2001) 0
DnOP 8 : O o Ggeet a0k
DIDP 9-11 i 55888
DPHP 10 - ===
H360D: May damage the unborn child (Furr et al. (2014) Tox Sci 140:403-424.
H360F: May damage fertility Earl Gray, personal communication)
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The ‘Phthalate-Syndrome* oversmis [RIUB

‘2 (VL) 7LR
100 mg/ka/d
Epididymis

DEHP (100 mg/ )/d):

| |

m [V ii|!|llf&l|. |H|||
Mylchreest etal. (199
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Phthalate Exposures Y IPA

(general population)
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German Enviromental Specimen Bank U o
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Phthalate Exposures ¥ iPA

(general population)
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Time Trend DEHP Exposure
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Phthalate Exposures ¥ iPA

(general population)
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Time Trend DnBP Exposure
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Time Trends

ESB, ., (1987-2008)
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2010
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==V BzP (BBzP)
== MiBP (DiBP)
==e=MnBP (DnBP)
e=3¢=50H-MEHP (DEHP)
==ie=MCOP (DiNP)

Wittassek et al. (2007)
IJHEH 210(3-4):319-333.

Goen et al. (2011)
IJHEH 215(1):36-45.

Koch et al. (in preparation)
|IJHEH
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DEHP in medical devices Y IPA
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Apheresis / Platelet Donors
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DEHP In medical devices
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Apheresis / Platelet Donors
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[h] Arch Toxicol 79(12), 689-693.
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DEHP In medical devices

Apheresis / Platelet Donors

RUHR
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TDI (EU RAR)
50 ug/kg/day

RfD (US EPA)
20ug/kg/day

Koch HM et al. (2005)
Int. J. Hyg. Environ. Health 208(6), 489-498.

Koch HM et al. (2006)
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International Journal of Andrology 29, 155-165.
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DEHP in medical devices Y IPA
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DEHP in NICUs / preterm infants

Infants . 46 (premature: 42)
Gestational age . 25-40 weeks
Age . 2-31days
Weight of birth . 490 — 42009 (mean: 19769)
. Fusch G et al. (2005)
Gender ' 26 male’ 20 female Z Geburtshilfe Neonatol 209 (S1), V20

Koch HM et al. (2006)
Int J Andrology 29(1), 155-165.
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DEHP In medical devices
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DEHP in NICUs / preterm infants
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Phthalates at the workplace <& IPA
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. . < BG ETEM
Production of flexible tubes and hoses b
Air _
DEHP MAK/OEL:
all values
--HBM:Lvalue __ 31 <10 mg/m3
750 pg/L ] (2mg/m3in 2014)
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Wire reinforced hoses (hot-welding)
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Phthalates at the workplace <& IPA
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http://degussa.panbase.de/main/goFree.asp?pass=panbase&user=free&mandant=CC&lang=d&act=1&suchbegriff=Automotive+Newsletter+3&ziel=object.asp

Substitution of Phthalates W IPA | i+ RUB

Rapidly changing phthalate/plasticiser market
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o 3
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50' '|0_
’ I R
Year Year

Consumption data from:
Bizzari et al. (2013) Plasticizers - forecast
IHS Chemical Economics Handbook
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Substitution of Phthalates W IPA | i+ RUB

Hexamoll® DINCH®
P T
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Koch et al. (2013) Arch Tox 87, 799-806.
Year Schitze et al. (2014) IJHEH 217, 421-426.
Schitze et al. (2015) Chemosphere 128, 216-224
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HBM data on other EDCs ¥ iPA
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Bisphenol A (BPA) : Biomarker

‘:1-
QN o

H OH

V OH H

» fast conjugation (close to 100%) | « blood levels very low
« fast elimination in urine e contamination issues with BPA an blood

Calafat AM et al. (2015)
Environ Health Perspect. 123 (7), A166-A168
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HBM data on other EDCs W IPA | i+ RUB

. . & 0 PROBENBANK
Bisphenol A (BPA) : Population Data PR
030, <= t-TDI: 4 pg/kg/day (EFSA 2015)
025 °
= s 95 ercentile
s 020 _ P
= ; e . Comparable data from
>0 015 ' S S US (NHANES)
T O . ¥ and Canada (CHMS)
O % - ) s
< 2 0.10;
&< _ Koch HM et al. (2012)
~ 0.05 - - med|an J Expo Sci Env Epidem 22: 610-616.
—_— — Covaci A et al. (2015)
0.00 Environmental Research 141: 77-85.

Christensen KL et al. (2012)
Environment International 50: 7-14.

HBM-Commission (2012)
year Bundesgesundheitsbl 55:1215-1231.
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HBM data on other EDCs ¥ iPA
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Parabens : Biomarkers

Moos RK et al (e-pub 2015) Arch Tox
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HBM data on other EDCs

Parabens : Biomarkers

¥ IPA
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Urinary metabolite excretion factors

Moos RK et al (e-pub 2015) Arch Tox
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HBM data on other EDCs

Parabens : Population Data

¥ IPA
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