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Consumer Product Safety Commission

of USA

Dirty Humidifiers May Cause Health Problems

The U.S. Consumer Product Safety Commission (CPSC) is alerting consumers to possible
health hazards resulting from dirty room humidifiers. CPSC has found that bacteria and fungi
often grow in the tanks of portable and console room humidifiers and can be released in the
mist. Breathing dirty mist may cause lung problems ranging from flu-like symptoms to serious
infection. This information is of special concern to allergy or asthma sufferers whose symptoms

may be increased.

Clean your room humidifier well and often during the heating season. Be sure to unplug
the humidifier before cleaning. Follow the manufacturer's suggested cleaning methods. If
chlorine bleach or other cleaning product or disinfectant is used, make sure to rinse the
tank well to avoid breathing harmful chemicals. Use a brush or other scrubber to clean
the tank. Be careful not to damage the motor or to scratch the inner surface. Clean or
replace sponge filters or belts when needed.



Parliamentary probe on-going




Public reaction: Chemophobia

e anirrational aversion to or prejudice against chemicals or
chemistry (wiki)

e Rational Fear of Chemicals!
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Public reaction: ‘No-Chemi’
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Our health can be affected by
everyday chemicals!

Ecosystem
Receptors

Industry/Wastes

Consumer products etc.



Deaths from unintentional poisonings

deaths/million
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50 - 100 In developing countries, deaths by unintentional poisoning may be strongly associated with inappropriate use and environmental
N management of toxic chemicals, including persticides.
- 100 - 420 Estimates by WHO sub-region for 2002 (World Health Report, Geneva, WHO, 2004)
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Upsurge of some diseases
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Societal cost of chemical exposures
163 B Euro/y

Development

Female health

Trasande et al. 2016



Tasks of Environ Health Scientists

 To find bad chemicals

— ldentifying chemicals with frequent detection in high
levels

— ldentifying chemicals with causal association with
adverse health effects

— Assisting in using safer chemicals

* Public health management
— Source and pathway identification
— Exposure mitigation etc.



Identifying chemical determinants is
not easy

General population

Health

Difficult to associate outcome

Unintentional Chronic

Low dose Nonlethal
Long-term use N i
on-specific



Too many chemicals in use!

salts

mpounds
1,000 45,000 100,000+
In everyday In Korean Hazardous In commerce in EU

life Materials Act



Analytical chemistry

instruments and
techniques




Linking chemical exposure?

Link?
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Chemicals sharing common sources

| @ & Bisphenol A

Common
exposure
sources

Phthalates

=

Benzophenone-3

Parabens



High correlations among
urinary chemicals

Chemicals in urines
NHANES 2007-8

bp3-benzophenone-3
bph-bisphenol A
trs-triclosan
bup-butylparaben
eup-ethylparaben
mph-methylparaben
ppb-propylparaben
mhp-MEHP
mhh-MEHHP
moh-MEOHP
ecp-MECPP
up8-perchlorate

In_urx In_urxbp In_urxtrs In_urxbu In_urxep

In_urxmp In_urxpp In_urxmh In_urxmh In_urxmo In_urxec |In_urxup
bp3 h p b b p h h p 8
1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1837
In_urx 1 020883 017522 0.26279  0.27695 029241 016259 022775 022869 023581 0.14068
bp3
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
1850 1850 1850 1850 1850 1850 1850 1850 1850 1837
In_urx 1 013634 009174 0.13088 0.18668 0374 044788 045919 0.4368 0.3262
bph
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
1850 1850 1850 1850 1850 1850 1850 1850 1837
In_urxt 1 010106 0.13244 018039 018968 0.18933  0.19339  0.19944| 0.14237
rs
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
1850 1850 1850 1850 1850 1850 1850 1837
In_urx 1 053131 048991  0.08273  0.08291 008932 0.09112| 0.07886
bup
<.0001 <.0001 0.0004 0.0004 0.0001 <.0001 0.0007
1850 1850 1850 1850 1850 1850 1837
In_urxe 1 046859 011056  0.11737 0.11516 012153| 0.09051
pb
<.0001 <.0001 <.0001 <.0001 <.0001 0.0001
1850 1850 1850 1850 1850 1837
In_urx 082019 014982 017479 018321 018282 0.15673
mpb
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001
1850 1850 1850 1850 1850 1837
In_urx 1 013676 014404 015297 0.14066 0.10236
ppb
<.0001 <.0001 <.0001 <.0001 <.0001
1850 1850 1850 1850 1837
In_urx 1 081222 08019  0.77088| 0.29548
mhp
<.0001 <.0001 <.0001 <.0001
1850 1850 1850 1837
In_urx 1 098737 095151| 0.39861
mhh
<.0001 <.0001 <.0001
1850 1850 1837
In_urx 1 0.9535|  0.40461
moh
<.0001 <.0001
1850 1837
In_urxe 1 0.40045
<P
<.0001
1837

(Kim SJ et al., In prep)



Linking chemical exposure?

Consumer
Products

icats Link?




Linking chemical exposure!

y-tocopherol (vitamin E)

significance thresholc
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analysis

Statistical analysis

Finding environmental “loci” associated with disease

Patel et al. 2010



Environment-wide Association Study
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To identify chemicals of causal
association

---------- Epigenome
RN metabolome

®
& Exposome

Health

Chemicals/endponts

effects
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Temporal exposure profile

Exposure profile over sensitive period of life stages
In combination with epigenome and metabolome



Finding safer substitutes?

Immune therapies
for sepsis p. 201

Meeting demand for rare

earth minerals p. 209
CANS: ==

The Enings of most
of these still oontain
the controversial

chemical BPA.

CHEMISTRY
Replacement troubles. Inmany

T d plastic baby bottles, bisphenol
Owar y A (BPA) has been replaced with
bisphenol S (BPS), but the latter

substitution T =
with no
regrets

Advances in chemical
design are needed to
create safe alternatives
to harmful chemicals

By Julie B. Zimmerman
and Paul T. Anastas

ast numbers of synthetic chemi-
cals are used in everyday consumer
products. Many are safe, but some
can have unintended biological or
environmental effects. For example,
phthalates are widely used to increase
the flexibility of plastics but also disrupt
hormonal balance (7). Organophosphates
are highly effective insect repellents but

cause severe neurotoxicity to mammals (2).
In many cases, chemicals of concern have
been replaced by other chemicals that are
functionally equivalent and believed to be
of less concern (see the photo). However, the
need for expedient substitution can lead to
the use of chemicals that are noless harmful

than those they replace. How can such “re-
grettable substitutions” be avoided?

When toxicologists warned that theplastics There have been many examples of regret-

: z table substitution over the years. The ex-
ingmdlent BPA mlgh' be harmfu!, consumers ample gaining most attention recently is the
clamoured for something new. But problems persist. substitution of bisphenol S (BPS) for bisphe-

nol A (BPA) (see the figure, panel A). BPA is
widely used to make clear and rough plastics,
used in water bottles, sports equipment, and
CDs and DVDs; it is also used in food and
beverage can coatings (where it helps to pro-
tect food from contamination and spoilage)

BY JOSIE BLAFSINSZ

re 1198 13 MARCH 2015 « VOL 347 ISSUE 6227 selencemag org SCTENCE

RECTED 23

Mewien Mtien Lrntag

S rights rmarved Published by AAAS

Nature 2014 Science 2015




Bisphenols




Bisphenols in receipt paper




Bisphenol S affects fish reproduction

Adult zebrafish pair

Spawned
eggs
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Flame retardants replacing PBDEs

1920s 1930s

1940s 1950s

PCBs

1960s 1970s

&——® PBBs

1980s 1990s

Chlorinated tris

2000s 2010s

PBDEs

A 2B 4

&——— Firemaster 550 ==

THE CHEMICALS

PCBs and PBBs

Polychlorinated and
polybrominated biphenyls

Penta and octa

Polybrominated diphenyl
ethers, or PBDEs

Deca
Also a PBDE

Chlorinated tris
tris(1,3-dichloro-2-
propyl) phosphate, or
TDCCP

Firemaster 550

Contains TBB or 2-ethylhexyl-
2,3,4,5-tetrabromobenzoate and
TBPH or 2-ethylhexyl- 2,3,4,5-

tetrabromophthalate

THEIR HAZARDS

Build up in people over
time. Cancer; stomach,
kidney and liver damage;
thyroid problems.

Build up rapidly in breast
milk and human blood.
Hormone disruption,
developmental problems,
neurological deficits,
impaired fertility.

Persists in the
environment and creates
penta as it breaks down.
Potential carcinogen,
neurological deficits.

Probable carcinogen,
neurological deficits.

Chemical’s brominated
components found in wildlife.
Levels increasing in air around
the Great Lakes. Developmental
problems at high doses.

THEIR STATUS

Not in use.

Scientists found these

Not in use.

U.S. makers pulled penta

Being phased out.

Manufacturers have agreed

Still in use.

Widely used in furniture

Still in use.

Widely used in furniture foam.



(A)

T4 content (ng/g)

25

Triphenylphosphate (TPP)

Solvent 40
control

200

Table 1
Effects of TPP on survival,
zebrafish until 7 dpf.

500 pg/L

hatchability, malformation rate and body weight in

T3

C

T3 content (ng/g)

Solvent 40
contral

200

500 pglL

TPP concentration 0 pg/L 40 pgfL 200 g/l 500 g/l

Hatchability (%)* 007+02 904+04 1000+00 981+08
Larval survival (%} 018+09 925+12 02.1+1.1 BET+14
Malformation rate (£ 30+03 41407 409407 1M6+090
Body weight (mg)d 23402 23101 21+01 22101

A)

(B)

Fold change

Fold change

20+

3 Solvent control
[ 40 pg/L TPP
. 200 pg/L TPP
B 500 pg/L TPP

crh

tshfp tra wp

Solvent control

40 pg/L TPP

200 pg/L TPP
) 500 pg/L TPP

nis

*

™ i

tshr nkx2.1 pax8

(Kim et al., 2015)
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relative gene expression

orane Plus

Cl
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00 T T T T
0 0.3 1 3 0 0.3 1 3
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DP-25 (ug/g zebrafish wet weight)

relative gene expression

1. Anesthetize the
fish with cold

into the groove in
the sponge.

crh tsh B

2. Draw up the
appropriate volume

water and place it 2 of corn ol into the

tubing attached to
Hamilton syringe.

3. Open the mouth using
tubing and inject corn oil
gently.

5
4.
3-
2 - *
“'
1
0 T T
0 03 1 3 0 03 1
n=5 n=5 n=5 n=5 n=5 n=5 n=5

DP-25 (ug/g zebrafish wet weight)

3
n=5 (Kang et al., 2016)



Directions

* Replacing BAD with UNKNOWN is not correct

* Directions

— Screening measures for chemical safety



Exposure mitigation

 Which chemicals are frequently occurring at
higher levels?

— Among susceptible human populations

* Sources and exposure pathways?



Exposure- intervention study

160
c 140

C —
S2 120
E % 100
S5 8
e @ cE €
£ w
Tempile stay (Intervention on diet and life behavior) = 20
| | | °

Day: 1 3 4 5
N5 — |
Urine collection Urine collection
(Before) (Aften)

. m Before
73% OAfter
63%
61% 56% 47%
90% 71%
L 1 L
M F M F M F M F
MEP MnBP MiBP MEHHP

Fig. Phthalate metabolites after 5 days of temple
stay (i et al, 2010).

*M: Male, F: Female
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Studies with Mahidol

« Exposure assessment among Thai pregnant women

] 11 11 I
1 11 11 I
Recruit i 1st trimester i i 2nd trimester EI 3 trimester )
IS I IS &
Detailed _ Simple . Simple
Questionnaire "1 Questionnaire "1 Questionnaire

\ 4
v

Sampling urine Sampling urine Sampling urine

Sampling
housedust

Urines should be sampled at least 3 times which include each of three trimesters.
Sampling periods are better as consistent as possible among the participating women.
Number of pregnant women reaching the 3@ trimester should be >100.

For those who want, housedust sample can be collected during the course of pregnancy.
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outputs

Scientific
outputs
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Conclusions

Chemicals are important determinant of health

More helps warranted for developing safer
substitutes

— Analytical chemistry, and safety screening measures
ldentifying major chemicals of health concern is
important first step to

— Associations studies

— Chemical management
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