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No.5 Arnold et al. (2012): Risk assessment for
consumer exposure to toluene diisocyanate
(TDI) derived from polyurethane flexible
foam.
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No.6 Novick et al. (2013): Estimation of the
safe use concentrations of the preservative
1,2-benzisothiazolin-3-one (BIT) in consumer
cleaning products and sunscreens.
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No.14 Pack et al. (2021): Probabilistic risk

assessment of preservatives in dishwashing

detergents and wet wipes for Korean
consumers
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No.20 Carlsson et al. (2024): Health risks
from exposure to chemicals in clothing - Non-
regulated halogenated aromatic compounds
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4) European Chemical Agency (ECHA):
Candidate list of substances of very high
concern for Authorisation, https://echa.
europa.eu/candidate-list-table

5) European Chemical Agency (ECHA):
Substances restricted under REACH,
https://echa.ecuropa.eu/substances-
restricted-under-reach

6) European Chemical Agency (ECHA):
Assessment of regulatory needs: Phthalic
anhydrides and hydrogenated phthalic
anhydrides,
documents/10162/99969b23-7386-tb46-
7750-181edcada32c

7) European Chemical Agency (ECHA):

Assessment of regulatory needs: Esters

https://echa.europa.eu/

from acrylic and methacrylic acid with
linear and branched aliphatic alcohols,
simple acids and salts, aliphatic cyclic
alcohols, polyols and ether alcohols (other
than methanol and ethanol),
https://echa.curopa.ecu/documents/10162/8
b3305a0-778-9¢1d-2561-0b85c6f77176
8) European Union: Consolidated text:
Regulation (EU) No 528/2012 of the
European Parliament and of the Council of
22 May 2012 concerning the making
available on the market and use of biocidal
products (Text with EEA relevance),
https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A02012

R0528-20240611
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lex.europa.eu/eli/reg/2023/1545/0j

12) Krogh Pedersen M, Schwensen JFB,
Alfonso JH, Mollerup S, Selvestrel G,
Rudén C, Wilks MF, Johansen JD.:
Legislation and  Current  Practices
Concerning Risk Assessment of Skin
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Dermatitis. 92, 446-459, 2025.

13) United States Consumer Product Safety

Federal

https://www.cpsc.gov/

Commission: Hazardous

Substances Act,
Business--Manufacturing/Business-
Education/Business-Guidance/FHSA-
Requirements

14) United States Environmental Protection
Agency: Federal Insecticide, Fungicide,

and Rodenticide Act (FIFRA) and Federal
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Facilities,
https://www.epa.gov/enforcement/federal-
insecticide-fungicide-and-rodenticide-act-
fifra-and-federal-facilities

15) Household and Commercial Products
Association (HCPA): Consumer Product
Ingredients Database, https://www.
productingredients.com/ingredients/browse

16) Global (GEC):

Reduction of Chemicals of Concern

Electronics Council

Criteria,

org/wp-content/uploads/EPEAT COC

https://globalelectronicscouncil.

_2025.pdf

17) OEKO-TEX®™: OEKO-TEX®
STANDARD 100, https://oeko-tex-
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18) bluesign: Sustainable Textile Solutions
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https://www.bluesign.com/en/

19) Zero Discharge of Hazardous Chemicals:
The ZDHAC Gateway, https://www.zdhc-
gateway.com/

20) Scientific Committee on Consumer Safety
(SCCS): OPINION ON
Methylisothiazolinone (P94) Submission II
(Sensitisation only), https://ec.europa.eu/
health/scientific_committees/consumer_saf
ety/docs/sccs_o 145.pdf

21) European Chemical Agency (ECHA):
Guidance on Information Requirements and
Chemical Safety Assessment Chapter R.7a:

6.0,

https://echa.curopa.cu/documents/10162/1

Endpoint specific guidance Ver
7224/information requirements r7a_en.pd
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22) European Chemical Agency (ECHA):



Guidance on information requirements and
chemical safety assessment Chapter R.8:
Characterisation of dose [concentration]-
response for human health, Version: 2.1
November 2012, https://echa.europa.eu/
documents/10162/17224/information_requ
irements_r8 en.pdf/e153243a-03f0-44c5-
8808-88af66223258

23) European Chemical Agency (ECHA):
Guidance on the Biocidal Products
Regulation Volume IV Environment -
Assessment and Evaluation (Parts B + C)
Ver 2.0,
https://echa.curopa.ecu/documents/10162/
2324906/bpr_guidance ra_vol iv_part_b-
¢ _en.pdf

24) Research Institute for  Fragrance

Materials (RIFM): GUIDANCE FOR THE
USE OF IFRA STANDARDS,
https://rifm.org/downloads/RIFM-
IFRA%?20Guidance-for-the-use-of-IFRA-
Standards.pdf
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Ryan C, Safford B, Smith B, Vey M, White
IR.: Updating exposure assessment for skin
sensitization quantitative risk assessment
for fragrance materials. Regul Toxicol
Pharmacol, 118, 104805, 2020.

26) Scientific Committee on Consumer
Safety (SCCS): OPINION on Citral,
https://health.ec.curopa.cu/document/down
load/1d28405e-59-4ee2-aclc-
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df
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29) Scientific Committee on Consumer
Safety (SCCS): OPINION on Citral,
https://health.ec.europa.eu/document/down
load/1d28405e-5f9-4ee2-aclc-
465407e3b569 en?filename=sccs o 287.p
df

30) Fukushima A, Morioka H, Kobayashi T,
Katagiri R, Tanabe A, Sakunaga M,
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risk assessment of skin sensitization caused
by an antimicrobial agent used in a
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Hazard identification

Dose response or
hazard quantification

- :

Exposure assessment
for individual products

:

Determine WoE NESIL

A

Determine sensitization potential | Non-sensitizer
using a WoE approach — in silico, .
in vitro, historical animal and : No QRA required
human studies, chemistry
L Sensitizer Consider confirmation
_ of no induction in
Determine sensitization potency | —» humans (CNIH) study

- @

:

Determine overall sensitization
assessment factor (Overall SAF)

Calculate acceptable exposure
level (AEL) = NESIL/Overall SAF

:

Calculate consumer exposure
— | level (CEL) to each product type

:

Calculate upper concentration
level for each product type
(UCLproduct) Where AEL/CEL=1

Include SAFs for

* Inter-individual variability
* Product

+ Frequency/duration of use
+ Skin condition

By calculating the UCL for
each product it is possible to
make a conservative risk
assessment for aggregate
exposure by inputting the
values into the model and
calculating the exposure for
each body site in ug/cm?

This is a conservative
approach as it

= -

assumes that all of the

products contain the
fragrance ingredient
and contains it at the
uUCL

The adjustment factor

for each product is
based on its
contribution to
exposure on a body
site (i.e., the UCLoquct
for products with a
higher contribution are
reduced the most

— Use the UCL o4, fOr fragrance ingredient in
Deviation of all product types in the Creme RIFM model to
the_ aggregate calculate the aggregate consumer exposure
adjustment level (CEL,g) for each of the 18 body areas
factor ¢

Aggregate Ide_nt?fy the body areas for which the AEL/CEL,44
exposure ratio is less than 1, if there are none, go to step 7
assessment
v
— | ©, Apply adjustment factor to reduce the
@ | UCL,qguc; Of the body site with the lowest
AEL/CEL,y,. Determine the CEL,yq as in
Step 4 using the modified UCLoq,c
Re_pgat steps 4-7 until the AEL/ CEL
ratio is = for all 18 body areas
v
- 0O Determine the final aggregate exposure adjusted

UCLoquct (%) for each product by multiplying t
UCLoquqt from Step 3 by the aggregate
adjustment factor

he

1 QAR2 DFAf 7 17 —2426)
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In silico
OASIS TIMES
QSAR toolbox
ToxTree
Derek NEXUS

In vitro (NAM)

DPRA
KeratinoSens/LuSens
h-CLAT/U-SENS
Other OECD TG NAMs
Non-guideline NAM

In vitro (animal)
LLNA

GPMT

Buehler
Non-guideline

In vitro (human)
CNIH

HMT

Clinical and
epidemiological
studies

v

Sufficient data

Yes

:

\ 4

Non-sensitizing

:

A

Sensitizing

.

\4

Insufficient target data

Yes

:

Data for read across

‘No

Dose the appropriate DST
support current use levels?

o

Integrated testing
strategy (NAM)

Endpoint Potency (indicators):
assessment LLNA, GPMT, Buehler
HMT, HRIPT, CNIH Apply QRA2
NAM using DST
NESIL: CNIH Default NESIL ¢
i l Endpoint
assessment
Apply QRA2 Apply QRA2

: :

Endpoint assessment

Endpoint assessment

FRERMEIED
BEMFHMED

2. NESIL IE 7 1 —2627)

:

Endpoint
assessment

EC 1.6 (ug/cm?2)

SRR GHEFRER)

l
|

=1 —1

axXAE

HEILETEE

EC 1.6 (ug/cm?) /ZRZE(RER X

BB/

B

e
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=1, IR ESRAEIE E AR C SR BN R B I E S N B
MEZ CASES FA&
Glutaral 111-30-8 BER, 00T II—E0RER, LN UBEEORGR, K, 3455,

EFIEMIRERRAENERER, B URL SR, BRIV RE, ZREH

FL—hEI- TRFDRIBEIELA - SREH - @RI A - FT28A - TARRE IR

Ethylenediami 107-15-3 et o (el
vienediamine B GRS, B, FL—MEA
P N ) a0 IR MREAME AT 2RI - KU S R REIREREL TR+ BRsE(b R, S|
Benzene-1,2,4-tricarboxylic acid 1,2 anhydride 552-30-7 SEMFIERL AR, BLH, TR, TEH
Hexahydro-1-methylphthalic anhydride 48122-14-1 -
_ Hexahydro-3-methylphthalic anhydride 57110-29-9 -
Hexahydromethylphthalic
anhydride
Hexahydromethylphthalic anhydride 25550-51-0  TRFkIAEE{LE
Hexahydro-4-methylphthalic anhydride 19438-60-9  TRFIBIBERE(LH], RUIR TV ERER

Diazene-1,2-dicarboxamide (Azodicarbonamide)

123-77-3 J L EREEDF3H|

cis -Cyclohexane-1,2-dicarboxylic anhydride 13149-00-3  FIVFREIRE - ATEH - EEE- BRI - B RE] ST HIFEN, HifsckEH
((i:i);?g:)i);?ize;ﬁ; dride  CYclohexane-1,2-dicarboxylic anhydride 85-42-7 BEZE - BREE- BRAR A - 7))L NigihE - R 8% - PhisHIE, Hifsch &Rl
trans -Cyclohexane-1,2-dicarboxylic anhydride 14166-21-3 -

2. REREEEIRICHIIRYEICHEESNYESR
PESZIE] HIFRNT R H #%
77”/@1@/)(9:)[/ Ejzﬁ/un (0.1 mg/ng;L—F)
ET7ZXR 7o) — B ETEOEEICEM T EBHEMAICHU T ATTFADBITE
ZwaTIEEY =ERM HAEIDNEATNTWVD
(E72:0.2 pg-Nilem?/weekRi. fih:0.5 pg-Nilem?/weekRi)
R XU ICEFMN SERRICEATEEERENBAINTNS
a R (3 mglkgR3t)
SR e AFIRGRICBET DEERH (0.1%FKH. Ty b XV NMEERIZRS)

B (B25) (CBET 2 HH (0.1%KiH)
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