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Comparison of Exposure Estimates Using Consumer Exposure Assessment Models

and the Korean Exposure Algorithm
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ABSTRACT

Background: Exposure assessment is an important part of risk assessment for consumer products.
Exposure models are used when estimating consumer exposures by considering exposure routes, subjects,
and circumstances. These models differ based on their tiers, types, and target populations. Consequently,
exposure estimates may vary between models.

Objectives: This study aimed to compare the results of different exposure models using identical exposure
factors.

Methods: Chemical exposure from consumer products was calculated using four consumer exposure
assessment models: Targeted Risk Assessment 3.1, Consumer Exposure Model 2.1 (CEM), ConsExpo web 1.1.1,
and the Korean Exposure Algorithm (primary and detailed) issued by the Ministry of Environment, No. 972
(MOE). The same exposure factors were used in each model to calculate inhalation and dermal exposures to
acetaldehyde, d-limonene, and naphthalene in all-purpose cleaners, leather coating sprays, and sealants.
Results: In the results, TRA provided the highest estimate. Generally, MOE (detailed), CEM and ConsExpo
showed lower exposures. The inhalation exposure for leather coating spray showed the largest differences
between models, with differences reaching up to 1.2x10” times. Since identical inputs were used for the
calculations, it is likely that the models significantly influenced the estimated results.

Conclusions: Despite using the same exposure factors to calculate dermal and inhalation exposures, the
results varied substantially based on the model’s exposure algorithm. Therefore, selecting an exposure model

for assessing consumer products should be done with careful consideration.
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Highlights:

- Despite using identical input to
calculations, the results varied with
exposure models.

- TRA provided the highest exposure
estimate.

- MOE (detailed), CEM, and ConsExpo
generally showed lower exposures.

- Inhalation exposure for leather coating
spray varied significantly across
models.
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Table 1. Input values for exposure assessment by each chemical substance

Chemical Acetaldehyde D-limonene Naphthalene
Vp (Pa) 120,256 192 11
Log Kow (-) 4.38 3.3
Maximum concentration in the product (fraction)
All-purpose cleaner 1.7x107° 1.3x107° 4.5x10°°
Leather finishing spray 3.8x10° 5.3x10° 1.0x10°*
Sealant 4.5x107° 8.6x107° 5.4x107°
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2.3.2. CEM

CEM REL ttZ2ANAA 2L EAEAA7} ‘El: Emission
from Product applied to a Surface Indoors Incremental Source
Model’, 7}F=FE A ZF0o]7} ‘E3: Emission from Product
Sprayed'2 A2 ThE FlE]E2 ol-&sto] d=29 3715
s A &Y =& A4 PLINHI: Calculation
of Inhalation Dose from Product Usage’ &1l8]& < ©]-8-3 1,
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Table 3. Input values for exposure assessment by each product

Product
Category Input parameter Unit Value Description Reference
All-purpose cleaner
Use characteristics Dilution fraction - 1.00 Not diluted -
Use amount g 119.68 Average value from survey data 10
Use frequency event/day 0.05 0
Use time h/event 0.29 0
User characteristics Inhalation rate m’/h 0.61 Average value 2
Body weight kg 64.5 2
Surface area cm’ 8329 2
Environmental factors Use environment Bathroom -
Room volume m’ 9.3 2
Air exchange rate 1/h 2.0 2
Chemical properties Weight fraction of acetaldehyde . 1.69x10°  Maximum value from chemical 0
Weight fraction of d-limonene - 1.33x107° analysis data 0
Weight fraction of naphthalene - 4.50x10°° 0
Leather finishing spray
Use characteristics Use amount g 5.70 Average value from survey data 0
Use frequency event/day 0.006 0
Use time h/event 0.24 0
User characteristics Inhalation rate m’/h 0.61 Average value "
Body weight kg 64.5 2
Surface area cm’ 832.9 2
Environmental factors Use environment Bedroom -
Room volume m’ 30.3 2
Air exchange rate 1/h 1.0 "
Chemical properties Weight fraction of acetaldehyde - 3.84x10°  Maximum value from chemical 0
Weight fraction of d-limonene - 5.30x10"° analysis data 0
Weight fraction of naphthalene - 2.36x10" 0
Sealant
Use characteristics Use amount g 2.56 Average value from survey data 10
Use frequency event/day 0.005 0
Use time h/event 0.29 10
User characteristics Inhalation rate m’/h 0.61 Average value "
Body weight kg 64.5 2
Surface area cm’ 208.2 "
Environmental factors Use environment Living room -
Room volume m’ 333 2
Air exchange rate 1/h 0.5 "
Chemical properties Weight fraction of acetaldehyde - 4.49x10°  Maximum value from chemical 0
Weight fraction of d-limonene - 8.58x10°° analysis data 10
Weight fraction of naphthalene - 5.38x10°° 0
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(a) All-purpose cleaner

1E+00 BMOE(Primary) BMOE(Detailed) BCEM  BConsExpo BTRA

]

Naphthalene

1E-02

1E-04

1E-06

1E-08

1E-10

Averge Daily Dose (mg/kg-d)

1E-12

1E-14
Acetaldehyde

D-limonene

(b) Leather finishing spray
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Fig. 1. Inhalation exposure estimates using the consumer exposure
assessment models and the exposure algorithm of Korea (mg/kg-d).
The vertical axis is shown as logarithmic scale intervals.
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(a) All-purpose cleaner
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(b) Leather finishing spray
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(c) Sealant
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Fig. 2. Dermal absorption exposure estimates using the consumer
exposure assessment models and the exposure algorithm of Korea
(mg/kg-d). The vertical axis is shown as logarithmic scale intervals.
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