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Various Risks from Chemical Substances

Y

Risk of having adverse effects on the health
: of workers due to inhalation of or contact
Risk to workers : : )
with chemical substances during workplace
operations
: Risk of having adverse effects on human
: Risk to :
Chemical (consumer) health due to chemical
: consumers : :
risk substances contained in products
Risk to general Risk of having adverse effects on human
population or . .
: health or other organisms due to chemical
other organisms . .
. : substances released into the environment
via environment
Risk of damaging materials such as
Phvsical risk Risk associated | equipment and buildings (assets), human
y with accidents | health (lives), or other organisms due to
accidents such as explosions or fires
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" Flowchart of Risk Assessment of Chemicals
Contained in Consumer Products
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*Re-evaluate if the content in the product,
shape of the product, assumed usage

& \__Situation, etc., change

End
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Reducing the risk
v'Reduce the content amount
v Shift to alternative substance

v Take measures against
exposure such as protection

« Design without dissipation,
elution, or exposure

* Apply heat treatment and
cleaning treatment before
shipment

\\/Alert by labeling, etc.

2018 4th KCMA - NITE Periodical Meeting based on"MOU, November 21-22



mssessment of Chemicalsin-
Consumer Products

% "Foreseeable improper use” occurs due to the knowledge/information gap
between business operator and consumer, and/or lack of sufficient
understanding /prediction of consumer behavior.

A

®Notify consumers of danger
® Consumer education U
= Out of scope of EA n

\ 4

Business Duty to indicate
operators precautions of use

Duty to observe
Consumers € precautions of use

Business Duty to ensure
operators safety of products

®Ensure safety of products
=|n the scope of EA

Business Duty to ensure
operators safety of products

Category of improper use
nit (NITE handbook for prevention of consumer accident)
Iite 2018 4th KCMA - NITE Periodical Meeting based on"MOU, November 21-22



Risk assessment of decaBDE in consumer products
Why Decabromodiphenyl ether (hereinafter decaBDE)?

@ Already designated as Type Il Monitoring Chemical Substance under
CSCL.

% The Stockholm Convention (POPs convention) decided to list decaBDE in
Annex A of the convention.

# In June 2013, the Chemical Council judged that decaBDE fulfills
conditions to be designated as a class | specified chemical.

% decaBDE is widely used in consumer products such as curtain and

Insulation material as flame retardant for resin products and car fabrics.
SO... Br Br Br Br

® Risk assessment of decaBDE in consumer
products is required for policy making. Br 0 Br

> Full version (only Japanese) Br Br ar Br
https://www.nite.go.jp/chem/risk/products risk-decabde.pdf
» Summary (English)

https://www.nite.go.jp/chem/risk/products risk-decabde en summary.pdf
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https://www.nite.go.jp/chem/risk/products_risk-decabde.pdf
https://www.nite.go.jp/chem/risk/products_risk-decabde.pdf
https://www.nite.go.jp/chem/risk/products_risk-decabde.pdf
https://www.nite.go.jp/chem/risk/products_risk-decabde_en_summary.pdf
https://www.nite.go.jp/chem/risk/products_risk-decabde_en_summary.pdf
https://www.nite.go.jp/chem/risk/products_risk-decabde_en_summary.pdf

Precondition of conducting the risk assessment

[Target groups of people in the assessment]
A human lifetime of 70 years is adopted.

& Children: Estimated childhood as 0 to 6 years old

(takes into consideration mouthing behaviors such as holding objects in mouth
and licking objects especially observed in early childhood)

€ Adults: Assumed the time period other than childhood

IS as an adult within a full lifetime (70 years)
* Upon assessment of chronic effects, the above two periods are averaged over 70 years of life.

[Dwell time = Time exposed]

®Inside cars: 2.4 h/day (Dwell time ratio: 0.1)
(Weighted average value for time of weekdays and weekends (90%ile) )

* For details see Life / Behavior Pattern Information on Indoor Exposure by NITE

®Inside houses: 21.6 h/day (Dwell time ratio: 0.9)

nite
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- DecaBDE-containing products and assumed
exposure sources inside houses

Inside houses

Br Br
. . Br o Br
curtains, blinds @— @,
L b

O

L

Br
)
Yt
.9 |

_ CRT TV
skin contact ~ toys

mouthing

nite

Video tape

Assume exposure via the
following routes, based on
various decaBDE-
containing products as
emission sources.

1. @ Mouthing of the product

2 Oral intake of dust

absorption
2. Inhalation of

dissipated gas form

3. Skin contact with the

product
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- DecaBDE-containing products and assumed
exposure sources inside cars

Assume exposure via the following
Inside cars routes, based on various decaBDE-
containing products (fabrics used

B B iInside cars) as emission sources.
Skin contact / _
mouthing Br 1. @ Mouthing of the product

P @ Oral intake of dust absorption

Dust
Babsorptioan

Br
O @7 Br
Br Br Br
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2. Inhalation of
dissipated gas form

3. Skin contact with the
product
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~Assumed exposure via oral route

@®Mouthing behaviors (specific to children)

Ingest decaBDE migrated into saliva
from indoor sofas and car seats

%It is considered that people contact sofas at high
frequency and in a large area inside houses.

EHE via oral by mouthing (ng/kg/day)
_Elution rate (ng/cm?/min) x Mouthing area (cm?) x Mouthing time (min/day) x Dwell time ratio

- Body weight (kg)

@Indoor dust (the intake amount of dust: children> adults)
Intake of dust adsorbed by decaBDE inside houses and cars

EHE via oral (ng/kg/day)

Exposure concentration in the indoor dust of houses/cars (ng/g)
X Dust intake per day (g/day)XDwell time ratio

Body weight (kg)
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ASS

Assuming that decaBDE (gas state) existing in the air of houses/cars is inhaled
during the time of staying at houses/cars, the exposure amount is estimated.

EHE via inhalation (ng/kg/day)
Exposure concentration in the air inside cars (ng/m3)
X Dwell time ratio X Respiration volume (m3/day)
Body weight (kg)
Inhalation of gases released from decaBDE-containing
products inside houses (Dwell time ratio: 0.9)

Inhalation of gases released from
decaBDE-containing car fabrics inside cars
(Dwell time ratlo 0.1)
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“Assumed exposure via dermal route -

Bare skin comes into direct contact with indoor sofas and car
seats, and absorbs decaBDE through sweat.

EHE via oral by dermal (ng/kg/day)
Surface area of skin contact (cm?/day) X Thickness of the aqueous phase (sweat) (cm)
X Concentration of decaBDE in aqueous phase (sweat) (mg/cm3)xDwell time ratio
X Surface area of skin contact (cm?/day)
Body weight (kg)
Skin contact with the sofa (Dwell time ratio: 0.9)

a Skin contact with the car fabric
(Dwell time ratio: 0.1)

—

Skin
contact
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Risk assessmentof
decaBDE IN consumer products

@ EXposure route and target population

Target population
Product
S Exposure route - |
category lifetime | adult | infant
Inhalation O O O
Inside Ingestion of dust O O O
Oral -
houses Mouthing O — O
Dermal O O O
Inhalation O O O
Inside Ingestion of dust O O O
Oral -
cars Mouthing O — O
Dermal O O O
hite
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RISK assessment
" of decaBDE in consumer products

Estimated exposure: ng/kg/day
Product Exposure route <lifetime = (adultX64 years+infant X6 years)+70 years>
category —— .
lifetime adult infant
Inhalation 0.35 0.34 0.49
Inside houses oral Ingestion of dust 8.69 5.9 38.5
(21.6 h/day) Mouthing 0.07 — 0.81
Dermal 0.07 0.07 0.1
Total Inside houses 9.19 6.24 39.8
Inhalation 0.17 0.16 0.23
Inside cars oral Ingestion of dust 20.11 13.6 89.5
(2.4 hiday) Mouthing 0.01 — 0.09
Dermal 0.01 7.4%x10°3 0.011
Total Inside cars 20.29 13.76 89.82
Exposure in total 29.5 20.0 129.6
ST R e o Increase in serum glucose,
9 y Changes in some of liver gene transcripts
NOAEL (ng/kg/day) 50 200
. 0.6 0.6
RESULT: Hazard Quotient :
No risk concern
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Results of risk assessment of decaBDE In
consumer products

& Hazard assessment value

The Minimal Risk Level (MRL) for intermediate-duration oral exposure estimated by the ATSDR
Is the smallest and most recent hazard assessment value. (200 ng/kg/day by dividing the 0.05
mg/kg/day LOAEL by an UF of 300)

Therefore, the hazard assessment value for chronic-duration oral exposure used in this risk
assessment is derived by extrapolating the value used as intermediate-duration oral MRL when

considering the uncertainty factors*1, .

the hazard assessment value for chronic-duration oral exposure: 50 ng/kg/day
%1 UF: 10 (Species difference) x 10 (Individual difference) x 10 (LOAEL+Test period) = 1000

€ Estimated exposure amount (EHE) over a lifetime (average/total)

Considering 8 exposure scenarios in total for each environment and exposure
coefficients which are set slightly on the safe side, estimate the exposure amount

inside houses and cars.
EHE averaged over a lifetime (ng/kg/day): 30 ng/kg/day

& The Results of Risk Assessment
HO2= EHE averaged over a lifetime (ng/kg/day) ~ 06 @ @

Hazard assessment value (ng/kg/day) S S

¥2 HQ = 1: Risk Concern; HQ < 1: No Risk Concern

No Risk Concern
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Summarize the points for risk assessment, especially exposure assessment.

“ Assume an appropriate exposure scenario, judging from various factors of
the domestic status.

» Understand how to use and install the product (amount, number of times, etc.); A
large difference may be caused by differences of individuals and use environments

» Assume “Foreseeable improper use”
% Select algorithm (model formula) according to exposure scenario
% Set appropriate exposure factors
% Estimate the exposure amount for each environmental route
% Determine the total EHE, to compare with the hazard assessment value.

The exposure amount varies greatly depending on the exposure scenario and
selection of exposure factors. Therefore, we need to pay attention in order not to
underestimate as well as not unrealistically overestimate when considering
foreseeable improper use.

v' The management of risk tradeoff is also a future issue

nite
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Thanks for your atiention.
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