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SCIENCE

TNE INPLUENCE OF CHENISFRY ON
(QIVILIZATION

Taze future of & couniry depends on the
education of its youth, asd the education
of its youth must bs In competent bands.
Whoever flrst spoke thest truluns koew
his sabiject, for we bave anly to look st
thioss countries whire sdusation is pot en-
foresd, or even aaily stisined, to find &
conntry 80 backwned hat its relations
with the Test of the world are stunted,
In many of the eountries of Eurcpe illiter-
sy & universal. In Husgary, for &x-
ample, wo still find that the signs in front
of n shop are palnted plotures of the wares
affered for sle, bevanse many futending
purchasrs ¢an not read, but they know

teachern,
mu-;j'w):iun:;.‘ LT ittt tho st inatitabions of learaig wWhich was
ot Toah dsclony of fon Jousion o sarried on systematioally (exospting the
g ey i tenchings of Gotamn and Confurlar) war

(Maximilian Toch, Science Vol.30 (777):697-699, 1909)
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From the StoneAge to the PlasticAge
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HAZARD Vs

A HAZARD is something
that has the potantial

to harm you
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RISK

RISK is the likelihood
of a hazard
causing harm
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m'gsmm& T2
et~ QK| 2IsH4dH7t (Health Risk Assessment)

1)

-

SFLEFL0/ILf &E0 ==& ZH= TIOI0/LS
OIPZ&E OJIE + 2= A2 oS &S
=&o/= /55 uE
(Process from the identification of hazard potential up
fo the quantitative characterization of risks)

TR TR
§® A

KEITI

(US NAS, 1983)

mg%mm% oA
Py Objectives of Risk Assessment (US EPA, 2005)

[/
> Balancing risks and benefits
v' Drugs

v' Pesticides

> Set target levels of risk

v' Food contaminants
v Pollutants : air, water, waste,

» Set priorities for program activities
v' Regulatory agencies
v Manufactures
v' Environmental and consumer organizations

> Estimate residual risks and extent of risk reduction
after steps are taken to reduce risks

KEIT1
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» 4 Steps of Risk Assessment

SIHIE SN K2

Traditional Risk Assessment Process

AH
o
B

Planning & Scoping

process
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SEIASNE FOH K2

Rl
0.0

T
-
o

=

kg

(Slope factor, q1*)
-HE FM0| A 95% ooty
7|2 7|(slope)

[SHE (unit risk)

rﬂ:J

2 240 Ho OtoR g
ol _,o rir

4o 1A

oF
——

re

G2 H rd
mo 1o ofo
ro g oF

=
2
[S)

g
T
=
A
e
Al
=
ot

g
x

—

".III
0Z40
o
Ral

S(ug/m)e HASER T

—

X0 i

1 2} St

—

(virtual safety dose)
OEM 2Is7t

Fofl thef ZoretEel floi =S LIEHLY

Ss|HE0| J1E e 82k MEH
(NOAEL, LOAEL, BMDL &)

S9xtze| 2=t (UF) 2

A%t 2EF (Reference dose; RfD) ;
O| LtEFLEX|

(e]
=
=3

=

g3
OlX K2k
L oo

EE e
(o]

[E =

(mg/kg-day) = NOAEL / UF

KEIT
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e e R [ PSE (R

< AMEO| Ek Jeot iiM(S7], 28+ EY 5)& Sl f1ed0| =HelE 7ali=Z
_I_
of T AOHL} - EE IS BYSHE B
LADD : lifetime average daily dose (mg/kg/day)
[e] L] o] | . CR : Contact rate of environmental media (air, drinking water
=23 ga I_le“ -I-E% S) (md/day, L/day, kg-soil/day, kg—food/day)
BW : Body weight (kg)
EF : Exposure frequency for 1 year (days/yr)
Clq EF X ED ED : Exposure duration for lifetime (yr/lifetime)
LA DD = X X CO/?C «| AT : Average time for lifetime (days)
BW /4 7- Conc. : Concentration of pollutant (mg/m?, mg/L, mg/ka)

0
0.0

ba

e

A2
oz 2
o 2 LIEf R

M A2 2LHE

o rio
o

N

9

0

ro

(exposure biomarkers)

KEI

Exposed Person's
Concertration, C

Dizpersion, D

E—
Diztance, L

Releazed, &
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Total excess cancer risk n IOFS X [
= > (1%107¢ O|¥2] &t 2|0H)
CEFZE YUYOHE = ECR, / ECR, )
S8 AUYZHHQ) A
= BYUUBR - EY/S AL -HIZEES Uy
Total Hazard Index =RfD, RfC =XHA|
= > (0.01 9|82l HQ) =18
CEFEE YUAMHT = HQ, / HQy,, ¥
= S 0HHI(MOE) )
= NOAEL / Exposure FHEH ESZTE
Total MOE (POD) Bt E=XHA|
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2 0a RELE R DI

Source of exposure

L& ¥ A 0K

-~ Pathway of exposure

-
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=
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,h MESIeHE L E=H 7t 0"
. [ CEY} )
& AYEL EE U85
Oy 28 9 OjNe| EY, £8H2 EY EEANLE Y M2t 2H{SQIA Lyt
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Lifestages of exposuy

Activity and behayior
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Location of exposure
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Exposure patterns
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AL 11 - 2l= ¥ (Direct Ingestion)

AL 11l - YLET S (Vapor Inhalation)

NLI2|R |V — HI] Sl/M% (Particle Inhalation/Ingestion)
N|L}2]R V — Hand—to—Mouth oral & dermal intake
N|L}2]L VI — Skin—to—Mouth oral & dermal intake
NLI2|L VIl - S/SP 0| M7 (Food Ingestion)
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A AE (part 1)
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2. PISEE0 R vs. #OH
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No one else has more

ORGANIC AND INORGANIC

(ERARRER] | BSTANCES

Products Content

TO DATE

CAS
WORLD’S AUTHORITY
A global team of scientists is continually adding

substance information from the world's disclosed
chemistry to the CAS REGISTRY™ the gold
standard for chemical substance information
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CAS Content

o Chemical Substances - CAS REGISTRY
o References - CAplus

« Reactions - CASREACT

o Chemical Suppliers - CHEMCATS

o Regulated Chemicals - CHEMLIST

o Chemical Industry Notes - CIN

o Markush - MARPAT
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Gestation

Environmental
Exposures

(RE2ZEX : Presentation by LS Birnbaum, 2016 Nov. 29) | egv/it

Good News:
Windows of Susceptibility are also
Windows of Prevention

« Paternal and Maternal weight and nutrition prior to pregnancy.
« Maternal weight and nutrition during pregnancy.
* Reduce maternal stress.
* Reduce exposures to environmental chemicals prior to and during
pregnancy
— Filtered drinking water
— Organic cleaners, pesticides
— Eliminate plastics/canned food -
— Careful with cosmetics/sunscreens =% 2
 Breast feed, reduce antibiotics and reduce environmental expos
during infancy and toddler stages.
« Watch nutrition, exercise and chemical exposures
reduce impact of second hits.

(REEZX : Presentation by LS Birnbaum, 2016 Nov. 29) &
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Paracelsus (1493-1541)
(X S& =2 0lH{Al)

% ALTERIVS NON SIT.QVI SVVS ESSE POTEST

=d=2u XN=HE
THX| AFEEo 2

“All things are poisonous, o
it n O3 P6
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“Risk” Society (1986)

<+ Ulrich Beck (¢, 1944 M)

s Modernity: risk and risk management are
conditions of modern society

+* Movement from natural risks to human-made
risks to situations of decisional risk
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(RFRZEX : KOCU, http://contents2 kocw.or.kr/KOCW/data/document/2019/cup/parkjongwon0714/1.pdf)
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S0HAl(Hazard) vs. SI0HAN(Risk) J

! Sl | (- gsigmol niyn e g 4.
(Hazard) - HA7LE|, YIXpEE, T

‘., r

-1 - SIS E25|E AIZH
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L 7 \, v

| sjerEdol BAYMA |

£ F(RISK) = F31°d(HAZARD) x =&
ex) 31 & H7IE, MY 9| ¥AE

L.

(. g8)A0| 8t SIBHBROIBHE L ET0| Mo HHe e
- o140l o3t Bt EEOIE R EYO| Bo Hye 3

(REEZ X : KOCU, http://contents2.kocw.orkr/KOCW/data/document/2019/cup/parkjongwon0714/1.pdf)
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2SS 2%t &2
(Approaches for Prevention)

BEH S49 0|l (Evidence-based)

®2ol J[Et2] Ul (Risk-based)

DA 0f| 23 = (Precautionary Princi

{00 A! T IHRisk Assessment)

EI Y SHO/L} HE = FE S IE HOIO/Lf
oI RFEY OFIIE + LU= H2BHY 2HES
EZot= HSE DS

(Process from the identification of hazard potential up to
the quantitative characterization of risks)
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RiSK assessment asks three
questions

1. What can go wrong ?

2. How likely is it to happen?

3. What are the consequences?

mproving
the

Quality of

Life....

The integration of :

Economic Development

Social Responsibility

Environmental Protection
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PCBs (&2 A X

(POPs &) &

S Qlpt moH (M X, §2)

< FHIOIRS At
(& X: Aniborg et al., 1992]

DDT (Dichloro-Diphenyl-Trichloroethane)
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 Dioxins (CIO| A R)
- HEY ™ CtEe| DX (Agent Orange)
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AL ApE| (=52])

» EDs (Endocrine Disruptor Chemicals,

L= A0S 72 =2

— Theo Colborn, John Peterson Myers, Dianne Dumanoski
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1. & 28 AtH TR0 SMRAL?

N7 AFMYE %t screening £&2 AT

FOREE =

Fatal Misuse of Humidifier Disinfectants in Korea: Importance of
Screening Risk Assessment and Implications for Management of

Chemicals in Consumer Products
Jong-Hyeon Lee, Yong-Hwa Kim,’ and Jung-Hwan Kwon®*

I of Envir | Safety and Pr , NeoEnBiz Co,, #A-1306, Bucheon Daewoo Technopark, Dodangdong, Wonmigu,
Bucheon 420-806, Republic of Korea

*Korea Insti of Toxicology, 19 Si gro (P.O. Bax 123), Yuseong, Dacjeon 305-343, Republic of Korea

Dep of Envi | Engineering, Ajou University, Woncheondong, Yeongtonggu, Suwon 443-742, Republic of Korea
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Mark Schaller
University of British Colombia
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“behavioural immune system”
“...the system responds to an overly
general set of superficial cues, which can
result in aversive responses to things
(including people) that pose no actual
threat...” — Mark Schaller

SCIE
April 2011 vol. 20 no. 2 99-103
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“Eww... | don’t like
melon”

We eat a watermelon
that’s gone bad, which
makes us ill
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Public Health
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their teeth

» Some products will potentially be ingested during normal use
* These include toothpaste, mouthwash and lipstick/lip balm

* Also includes dishwash products which may remain on
crockery/pans after washing

* In these cases an estimation of the amount ingested in use is
made; e.g. a child may ingest 0.5g toothpaste whilst brushing

* Amount swallowed is taken to represent systemic exposure in
the risk assessment (i.e. gut penetration = 100%) -

(ConsExpo model)

%7‘6' (ConsExpo model)
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» Where inhalation of a product may occur, studies can
be conducted to measure this

* Usually concerned with aerosol or pump spray
products. Other products can be tested under
simulated use conditions

* Can measure inhalation of volatile and nonvolatile
components

» Can also measure secondary exposure

Respirable Dose (RDose) is an estimation of the
weight of non-volatile respirable material (<15um) that
has the potential to be deposited in the bronchial,
bronchiolar and alveolar regions of the human lung if
inhaled under simulated use conditions.
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_._E_'S' == A|L|'E|_9_ %Ko (ConsExpo model)

* Retention
v" Where a product is left on the skin (e.g. skin cream), potentially all is
available to be absorbed to give a systemic exposure
v It is assumed that in most rinse-off situations (e.g. shower gel) 1% of the
product remains on the skin after rinsing > 0.01 retention factor in
exposure assessment
+ Skin penetration
v" For risk assessment of systemic toxicity endpoints an evaluation is
required of the amount of ingredient penetrating the skin
v In most cases 100% skin penetration is assumed in an initial risk
assessment. If acceptable (i.e. sufficient safety margin) then further
quantification of skin penetration may not be required
v In some cases, experimental estimation of skin penetration of ingredient
from the formulation is required — this is generally conducted using an

ex vivo skin model (pig or human skin)
5

(ConsExpo model)
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« Informed estimate of typical use (e.g., a consumer will use 10mL
shampoo once a day)

v May be based on personal habits
v' May be based on pack instructions
v' Often worst case
+ Often obtained from marketing company
v" Best estimate of how much product is used
v Marketing data
v Consumer trial data
v Consumer habits surveys
* Published surveys
v COLIPA Study (Europe)
v PCPC Studies (US)
Internal databases
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FIGURE 2. Hypothetical exposure distribution illustrating (A) the relationship between the general
population and important subgroups and (B) common descriptors of distribution characteristics.
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Multiplication of two 75th percentile
parameter values will result in a 93.75th
percentile, whereas multiplication of three
75th percentile parameter values will
result in a 98.5th percentile. Given the
number of parameters and the relationship
between the parameters, it is expected that
in general the calculated values for exposure
will result in an approximation of the 99th
percentile. The result is a ‘reasonable worst-
case’ estimate for consumers who use
relatively large amounts of a product under
less favourable circumstances (Figure 1).
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EXposure Assessment for Chl|dl'el'l

Environmental| Personal AT
Monitoring l Monitoring onitoring )
Activity Exposure
Pattern Routes o
@ Ambient air @ Expiration
. @ Crawlin
# Indoor air & ng 4 Blood
dust ¢ Eating 4 Inhalation
& Mouthing @ Ingestion
roun il
¢ Ground so ¢ H-to-M 4 Ingestion of .
@ Drinking # Touching non dietary tissue
water # Playing ¢ Dermal @ Hair
contact
® Surface water 4 Roll-over * Nail
@ Washing

® (Raw) Food

¢ Swimming
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g3, I, IV, V, VI, VID
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S €I, 1V)

Ju2] 2 1 — = 39 (Mouthing Intake)

U2 2 11 — 471+ &4 (Direct Ingestion)

b2 2 I - 3224 59 (Vapor Inhalation)

Alug]l e IV — WX 591/43 (Particle Inhalation/Ingestion)
J1}2] & V — Hand-to-Mouth oral & dermal intake
J1}2] & VI — Skin—to—Mouth oral & dermal intake

gl VI - 22153 o] 43 (Food Ingestion)
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Figure 1: Kjellén Diamond of Sustainability (Kjellén, 1999)
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