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Tiered exposure assessment

. UV filters used in suncare products can result in both direct and indirect releases to the environment.

. The MERCI framework is designed to integrate into existing regulatory risk assessment processes, offering a tiered
approach that balances scientific rigor with practical applicability for regulators and industry
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Estimating emissions

* The challenge

* How to estimate the release of UV filters from suncare products owing to
their recreational use?

* Key data needed to estimate environmental emissions include:
* Amount of sunscreen applied
» Skin area covered by application
* Mass fraction amount of ingredient in product

* The fraction of ingredient ‘washed-off’
* Market share of product used

ICCS




Emission Scenario Document for Product Type 19

* Provides guidance for risk assessors to estimate emissions of active

substances to surface water bodies through swimming

* Limited to a lake or reservoir
 Due to dilution effects, coastal areas and rivers are not considered

MECHA
>Total Mmass at Fresh Water ocume
91d
Emission Scenario
Document for
Product Type 19

I:)ECfreshwater = (Elocal/VW)(‘I OOO)((1 _(exp(—kdeg))/\91)/(1 _exp(-kdeg))

(PT19 ESD) Number of swimmers: 1500/day
(PT19ESD) Lake volume: 435,000 m?
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Emission Scenario Document for Product Type 19

* Provides guidance for risk assessors to estimate emissions of active

substances to surface water bodies through swimming

* Limited to a lake or reservoir
 Due to dilution effects, coastal areas and rivers are not considered

MECHA
Total mass ) ,,,
ass at Fresh Water
} 91d
Emission Scenario
Document for
Product Type 19

IDECfreshwater = (Elocal/VW)(‘I OOO)((1 '(e)(p(_kdeg))A91)/(1 _exp(-kdeg))

(PT19 ESD) Number of swimmers: 1500/day
(PT19ESD) Lake volume: 435,000 m?

Fresh Sediment
I:)ECsed = (Ksusp/water)(PECfreshwater)('I 000 kg/ms)

Kpsusp
sorwater = Foc X Koc X (Fwater + Fsotia X 1000 Psusp)

ed Densijty = Q ke/m?3



Suggested default values

s 5

Fractio.n \7vash off

Tier 1: SUNscreen

Swimmers using

10% 70% 20%
Fresh Water Marine Water
I:)ECfreshwater = (Elocal/VW)(’I 000)((1 -(exp('kdeg))"91)/(1 -exp('kdeg))
I::’Ecmarinewater_Ocean = (Eioca/ V) (1000)((1 -(exp('1'34))A91)/(1 -exp('1'34))
(PT1 9 ESD) Number Of SWimmeI‘S: 1 500/day IDECmarinewater_lnland sea (Elocal/VW)(‘I 000)((1 '(eXp(_OA))Am)/(‘l -eXD('O'4))

(PT19ESD) Lake volume: 435000 m?3
Fresh Sediment Marine Sediment
I:)ECsed = (Ksusp/water)(PEC’marinewater)(‘I 000 kg/ms)

I:)ECsed = (Ksusp/water)(PECfreshwater)(1 000 kg/ms)

_ KDsusp
Ksusp/water_ FOC X KOC X (Fwater + FSOlid X 1000

Sed Density = 1150 kg/m?

* Lowtier (highly conservative)
A strength of the approach is that it provides a relatively simplistic and transparent approach to emissions

rees estimates related to recreational swimming activities
S0 OOOOOOOOOOOORGSOSSSGGGGGSSSGSGGSSGSSSGGGGGSSTIGGS—————
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Application to Octocrylene

Property

Molecular mass (g/mol) 361.48

Solubility (mg/L) 0.04

Henry's Law Constant (pa.m3/mol) 0.00842

Log Kow ©.1

Koc 48898

Water half-life (h) 40.8 (fw); 98.4 (marine)
Sediment half-life (h) 157 (fw); 1644 (marine)
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Sunscreen - Octocrylene

Suggested default values
5 .

oVe
Swimmers using Fraction wash off

k/\ : 70% 5%
%,
w Fresh Water Marine Water

I:)chreshwater= 422 ng/l—
- PECmarinewater_Ocean =1 91 ngll—

I:)ECmarinewater_lnl.’;md sea 428 ngll—

Marine Sediment
I::'ECmarine_C)ce.an_sed =94 ng/g dw

Fresh Sediment
PEC,.q = 206 ng/g dw

PECmarine_InLand sea_sed = 21 0 ng/g dW

* PECs are observed to be overestimates as compared to the centraltendency of the monitoring data
* Gouin (2025)
* PEGC;, = Geometric mean concentrations of 30 ng/L; PEC;,, .4 (recreationalsite) = 4.3 ng/g dw

* PEC, .. = Geometric mean concentrations of 37ng/L; PEC, e seq (EStuarine) = 6.9 ng/g dw
ICCS )



Multimedia fate model: multi-SUNscreen

Steady-state emission is the PT19 emission
scenario 91 day estimated mass emitted

Tier 2 model
multi-SUNscreen

» Steady-state and non-equilibrium

ICCS

Fugacity-based multimedia
environmental fate model

assumptions
» Steady-state emission

 Multimedia mass transfer processes
included
« Water/sediment
- Water/air
« Air/soil

Fresh Water

Number of swimmers: 1500/day (PT19ESD)
Lake volume: 435000 m3 (PT19ESD)

H—

Suspended sediment organic carbon: 0.05 (TGD/EUSES)

Fresh water residence time: 40d
Fresh water advective flow: 4530 m3/h

Fresh Sediment

Sediment depth: 5cm
Sediment volume: 4350 m3

Fraction of organic carbon: 2%

(e
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Multimedia fate model: multi-SUNscreen

Multi-SUNscreen Octocrylene
Level 3

AIR

Mass: 1.08E-18 kg
Fugacity: 1.56E-27 Pa

- 3.66E-17 kg/h
Conc: 5.98E-15 pg/m? : 7.44E-20 kg/h
Mass fraction: 2.64E-15%

% 1.94E-10
1.39E-1 ? @ 1.56E-10
3.77E-11 FRESHWATER
6.4E-Q4 RES
ass: 3.52E-02 kg
0.00 kg/h |::> SOIL Fugacity: 1.75E-12 Pa
Mass: 2.11E-22 kg

Conc: 80.9 ng/L

Fugacity: 6.06E-15 Pa 3.76E-11 Mass fraction: 86.4%
Legend Conc: 8.46E-03 ng/g ww |:>
Mass fraction: 5.19E-19%

Emission |:>kgfh 3.76E06ﬁ @2.7&5-09
1.47E-36

3.67E-05|:>
€ 5 98E-04 ke/h

Advection - kg/h
SEDIMENT

|ntermedia|:> kg/h Overall Persistence Mass: 5.55fE-03 kg

Exchange Fugacity: 4.38E-13 Pa
Conc: 0.51 ng/g dw

Reaction ﬁkg]h Total:63.8 h Mass fraction: 13.6%

€ 3.25E-06 kg/h

Total Emission: 6.4E-4 kg/h
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Conclusions

* Building on the adoption of the PT19 ESD a reasonable estimate of
eB’nssmcrj\s/release of UV filters used in suncare products can be
taine

* The screening level exposure assessment models are shown to
provide realistic worst-case estimates of exposure of Octocrylene in
aquatic systems with a direct release scenario

* The freely available MERCI screening level models fill a recognized gap
in the regulatory toolbox for cosmetic ingredients with direct release
scenarios

* Provides a science-based refinement to existing emission scenarios
(e.g. PT19 ESD)

* Intended to be useful and accessible to Member States, EU and US
regulatory bodies, as well as industry risk assessors

ICCS



Integrated Environmental Assessment and Management, 2026, 1-13
https=//doi.org/10.1093/inteam/vjag030

2N
Published: February 16, 2026 SET O X F O R D
=

Original Article | Special Series

Screening-level exposure models to evaluate the direct release of
cosmetic ingredients: development and application to ultraviolet-
light filters used in suncare products

Todd Gouin'*, Maura RobertsZ Wayne Martin WilliamsZ Fva Klingelmann®. Sascha Pawlowski*, Arnaud Boivin®, Ahmed TIili®,
Ryan Heisler’, and Amelie Ott”

*

ERR X
TR ITIE Y
LI RIZIEIRT o1

bad8as+ 4
L2
+ ¢

. e
E;z »*
* i: *

*
.
4

*
*
: *
* :0 zi
* :0
'3 *
*4 400 & 294 4000 cdnd sty i’. b of :ztz’ 3
" t0e + e be 44 by par T 24 3
“”Qz 0 ¢ & 44 44 +44 * e 00 000 $36od .
to *3o%% %2, 22 %022 22033 O R R TR 3 W 22 D PO
Bt N INTERNATIONAL i
204 oo * 96 & %o o378 [greest 43
LK e ad b 4484 PR [ 3RgE AR
.‘: ’. "' :‘. * * 24P reeedee
+*e 3 b D 4
ML Ee o et COLLABORATION ON
* s * § . * . DRR] 3 0
RS et XI5 «o«n’z O IR : o*ed
S8 40 S0 488 4 4 $5850404 40 b SIP $ese ¥
I RN ITEIRERX IR v 3 o380 epse 3o
LW - + ¢ 44 : :§
9% 90 .0331 -oizo phadhd IR R 4 3¢ s
338 .8 b4 ‘3 +*3000308.
C ol & and . 30358
2460 ¢ 4 ¢ & . t 399
E24 + 06 se o0 -

Thank You




	Slide 1
	Slide 2
	Slide 3: Estimating emissions
	Slide 4: Emission Scenario Document for Product Type 19
	Slide 5: Emission Scenario Document for Product Type 19
	Slide 6: Tier 1: SUNscreen
	Slide 7: Application to Octocrylene
	Slide 8: Sunscreen – Octocrylene
	Slide 9: Multimedia fate model: multi-SUNscreen
	Slide 10: Multimedia fate model: multi-SUNscreen
	Slide 11: Conclusions
	Slide 12


     F  O C   x    K  O C


  x


     F  w a t e r   +    F  s o l i d ×       K p  s u s p  1000   ×    𝜌  s u s p


     F  O C   x    K  O C


  x


     F  w a t e r   +    F  s o l i d ×       K p  s u s p  1000   ×    𝜌  s u s p

