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3

2
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2001

2004

2009
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2005

MI
100 ppm
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2010
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SCCS 2013
MI 20) 2017
EU leave-on

MI rinse-off
15 ppm

MI EU
8

4
MI

1994

2009 2006 REACH
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EU 

REACH

21,22)

European Chemical Agency: 
ECHA

threshold 
effect

Derived No Effect Level: DNEL

GPMT Buehler
LLNA

DNEL

DNEL
REACH
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REACH

 
ECHA Guidance on the Biocidal 

Products Regulation: Volume III 
Human Health  Assessment and 
Evaluation 23) BPR

REACH
BPR

 
 
Quantitative Risk Assessment 2 QRA2  

Research Institute of Fragrance 
Materials: RIFM QRA2

24,25) QRA2
1

Hazard 
identification

Dose-response

Weight of Evidence: WoE
No 

Expected Sensitization Induction Level: 
NESIL Sensitization 
Assessment Factor: SAF

Acceptable Exposure Level: AEL
Consumer 

Exposure Level: CEL
QRA2 NESIL

2 SAF 6
 

International 
Fragrance Association: IFRA QRA2

citral
EU Scientific 
Committee on Consumer Safety: SCCS

SCCS QRA2

citral

28) SAF

QRA2
point of departure PoD

 
QRA2

 
CERI
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3

2,3,5,6- -4-
TCMSP

IBOA

30-32) NESIL

LLNA:BrdU-ELISA SAF
QRA2

QRA2

1
 

 

 

414 2025 8
15

21 No.1 21
7

No16 QRA2

 
 

No.5 Arnold et al. (2012): Risk assessment for 
consumer exposure to toluene diisocyanate 
(TDI) derived from polyurethane flexible 
foam. 
  PU

TDI

 

LLNA
PoD point of departure

3 EC3
0.02% 5000 ng/cm2

NESIL 333 ng/cm2

5 
ppb PoD

6,400 ng/m3  
PU

8
TDI

PU
8 24
TDI

TDI
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MDL 1/2
(0.08 ng/cm2)

MDL 1/2 25 ng/cm2

0.44 ng/m3

MOS
4000 15000

 
 
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. 
  1,2-

-3- BIT
7

BIT
AEL BIT

 
BIT

HRIPT 45 
g/cm2 NESIL
SAF 10

3
3
SAF

NESIL SAF
AEL μg/cm2  

BIT μg/g
g/g

g/g

BIT
MDL g/g

 
 
No.14 Pack et al. (2021): Probabilistic risk 
assessment of preservatives in dishwashing 
detergents and wet wipes for Korean 
consumers 
  

12

 

BIT
IPBC

HRIPT NESIL BIT 45 
g/cm2 IPBC g/cm2  

1

NESIL
MOS

SAF
MOS SAF
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No.20 Carlsson et al. (2024): Health risks 
from exposure to chemicals in clothing - Non-
regulated halogenated aromatic compounds 

9
/ /

Derek 
Nexus

equivocal

DPRA/kDPRA
h-CLAT LC/ESI-HRMS

Derek Nexus
Equivocal Probable

kDPRA h-CLAT
2,5- GHS

1A 2,6-
-1,4-

1B

NESIL 2 2,4-
2,5-

NESIL
DPRA

NESIL kDPRA
log kmax

LLNA  EC3
SAF

300 NIESIL
SAF AEL 2,4-

2,5-
0.0588μg/cm2

0.0781μg/cm2  

3
100 % 91 %

/9 % 100 %
0.2 wt%

2,4- 2,5-

8.40E-04 μg/cm2 3.42E-03 μg/cm2

16
AEL 1
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1 QAR2 24,26) 

Hazard identification

Determine  sensitization potential 
using a WoE approach – in silico, 
in vitro, historical animal and 
human studies, chemistry

No QRA required

Non-sensitizer

Sensitizer

Dose response or 
hazard quantification

Determine sensitization potency

Determine WoE NESIL

Determine overall sensitization 
assessment factor (Overall SAF)

Consider confirmation 
of no induction in 
humans (CNIH) study

Include SAFs for
Inter-individual variability
Product
Frequency/duration of use
Skin condition

Exposure assessment 
for individual products

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

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 /cm2

Use the UCLproduct for fragrance ingredient in 
all product types in the Crème RIFM model to 
calculate the aggregate consumer exposure 
level (CELagg) for each of the 18 body areas

This is a conservative 
approach as it 
assumes that all of the 
products contain the 
fragrance ingredient 
and contains it at the 
UCL

Aggregate 
exposure 
assessment

Deviation of 
the aggregate 
adjustment 
factor

Identify the body areas for which the AEL/CELagg
ratio is less than 1, if there are none, go to step 7

Apply adjustment factor to reduce the 
UCLproduct of the body site with the lowest 
AEL/CELagg. Determine the CELagg as in 
Step 4 using the modified UCLproduct

Repeat steps 4-7 until the AEL/ CELagg
ratio is for all 18 body areas 

Determine the final aggregate exposure adjusted 
UCLproduct (%) for each product by multiplying the 
UCLproduct from Step 3 by the aggregate 
adjustment factor

The adjustment factor 
for each product is 
based on its 
contribution to 
exposure on a body 
site (i.e., the UCLproduct
for products with a 
higher contribution are 
reduced the most
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2. NESIL 26,27) 

 

 

 

 
3. 31) 

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

Sufficient data Insufficient target data

Data for read across

Yes
Yes

Non-sensitizing Sensitizing

Endpoint 
assessment

Potency (indicators):
LLNA, GPMT, Buehler
HMT, HRIPT, CNIH
NAM

NESIL: CNIH Default NESIL

Apply QRA2

Endpoint assessment

Apply QRA2

Endpoint assessment

Dose the appropriate DST 
support current use levels?

No

Apply QRA2 
using DST

Integrated testing 
strategy (NAM)

Endpoint 
assessment

Endpoint 
assessment

EC 1.6 μg/cm2 /

EC 1.6 μg/cm2
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1. 

CAS

111-30-8

107-15-3

552-30-7

Hexahydro-1-methylphthalic anhydride 48122-14-1

Hexahydro-3-methylphthalic anhydride 57110-29-9

Hexahydromethylphthalic anhydride 25550-51-0

Hexahydro-4-methylphthalic anhydride 19438-60-9

123-77-3

cis -Cyclohexane-1,2-dicarboxylic anhydride 13149-00-3

Cyclohexane-1,2-dicarboxylic anhydride 85-42-7

trans -Cyclohexane-1,2-dicarboxylic anhydride 14166-21-3

Cyclohexane-1,2-
dicarboxylic anhydride

Glutaral

Ethylenediamine

Benzene-1,2,4-tricarboxylic acid 1,2 anhydride

Hexahydromethylphthalic
anhydride

Diazene-1,2-dicarboxamide (Azodicarbonamide)

2. 

0.1 mg/kg

0.2 μg-Ni/cm2/week 0.5 μg-Ni/cm2/week

3 mg/kg

0.1
0.1
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