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Sirel MATE LoIM 22Xt U2 OEA ESstn STIeHof sh= ALI? of2fat
Z20]| 2ot | Y5t MAE7ITE ElY EZ(occupational health) 02t =& S419|
Edthe labour approach)lAl 22Xt ZiZiworkers health) 0|2ts SSE718E X
Zthe public health approach)222| Metg HOBIRIC =& S41X 0| 22AAUS
7gto= o AIEFe| QR 2 |0 RIAE LHOM AiY et 747 2X(oll thall K&

2 Mol 22X AMHF Alo]9] EdE Sl Z2Ycs YA0IRICHE, SEEUSH

[

T2 DS 20| M SRS HOA D50 HIS 2
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The Labour Approach The public Health Approach
Occupational Health Workers Health
« Labour Contract * All workers
« Employer’s responsibility « Beyond the workplace

« Only at the workplace « Responsibility of everyone
e Only work-related health [":":> « All health determinants
issues « Other stakeholders:
« Negotiation between Insurance, health and environment

workers and employers authorities
* Health protection not subject

to collective negotiation

[38 1] MAIEZ7|2e| 22Xt ZAZol| thst H2 BHlol H3t (From occupational health to workers
health)

o
ZAPtE7tot TSR AREAIRt HAT ZE|0f Ze|X| M= 22X BHOK|IHA Lt
EfiLt= 2X(oll Chet MU0V |= Si, XPEo| SH0| APHTe| ZX7t Of2t 2

2P &t U Azl 2HYS QXlsh ZEXo= HMIsks WHO|/|: Sict,

HHZ et=AlloM= Aol Hatet S| Ciefet Mu|AZNt 20K 22X} 2=¢!

1) WHO, Workers' Health: Global of plan of action,
2007.
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1) Lyon, France, June 12, 2012 — After a week long meeting of
international experts, the international Agency for Research on
Cancer(IARC), which is part of the World Health
Organization(WHO), today classified diesel engine exhaust as
carcinogenic to humans(Group 1), based on sufficient
evidence that exposure is associated with an increased risk
for lung cancer.
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2) Wichmann, HE. Diesel Exhaust Particles. Inhal Toxicol. 200719
Suppl 1:241-4. Review.

3) Ahlvik, P., 2002. Environmental and health impacts from
modern cars. A comparison between two petrol and two
diesel cars with varying emission control technology. A report
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RESEARCH
Develop Concept
Design molecule/particle

. = Create research quantities: mg to grams
Identify markets/applications a1 gre g

= Optimize yields, test material

HAE dA5A, AT
o|tHSchulte et
I A= ZF dARlA a2
2ol k= FEF F 7HsAol Sl FEAE 7

Discovery Laboratery

4— Raw and intermediate materials
—— Waste

Exposure groups: Researchers, technicians,

maintenance and waste handling

E g
|

Laboratory Scale Up
= Create batch quantities: kg
« Material testing
= Develop concepts and customers

Internal handling and storage =»Transport

DEVELOPMENT
Design process
Produce test quantities

» Optimize process design
= Conduct scale up
= Produce test quantities: kg to 100s of kg

Internal and off-site storage =» Transport

= Test market quantities: 100s of kg
= Broader customer applications
= Optimize process and material flow: “Make, Pack, Ship”

Process Development

4—— Raw and intermediate materials

— Waste

Exposure groups: Researchers, technicians,
maintenance, waste handling and transporters

4—— Raw and intermediate materials
— \Waste

Exposure groups: Research and pilot personnel, technicians, testing staff,
maintenance, waste and transport personnel

‘ «— Raw and intermediate materials
B ——p Waste

Exposure groups: Research and pilot personnel, technicians, process and facility
maintenance, storage, transport and waste handling

M
Produce material = Pack— Transport —»|

Test markets
Experimental frials
Application development

&

Operate & Maintain Production

PRODUCTION/
MANUFACTURE
High volume production
Process improvements

Make/pack— Store -bSllwip

#— Raw and intermediate materials
— Waste

Exposure groups: Production technicians, R&D personnel, process and
facility maintenance, personnel, storage and transport

Secondary Use Customer
Create or incorporate into nanoenabled product

Product development
Test marketing
Formulation
Application
Production

o] 2l AdAelA
A19] e 7Hs S BoiFa 91g(Schulte, 2008).
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v
Primary Customer
End user direct application

Exposure groups: Direct user, ancillary personnel,

maintenance and waste management

_<Produclfun waste 1
Disposal, recycling, environmental fate
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National Institute for Occupational Safety and
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(0verall Company Health and Safety Program

= Management Leadership

\

= Policies f :
I SEmEESE Nanomaterial Risk Management Program
= Employee Participation = Hazard T N
= Planning Determination [ Hierarchy of Controls
= Implementation = Process Review Elimration
= Risk Management = Exposure Substitution
= Training Evaluation 3
= Communication = Risk Isolaﬁon
oaelaactces Charactore e Engineering Controls
= Evaluation = Environmental
= Corrective Actions Monitoring *
= Compliance Plan Administrative Controls
= Biological Monitoring*
= Medical Screening
and Surveillance*
Personal Protective
\ Equipment

[T 4] L= ArgZoiAel Hfsiztal AJARDL 22| WiH(Schulte et al., 2008)

(I 1) NIOSHS| EtAlE

Control method

CEEE| WY

Process, equipment, or job task

1. Elimination Change design to eliminate hazard

2. Substitution Replace a high hazard for a low hazard

3. Engineering Isolation/enclosure, ventilation (local, general)

4. Administrative Procedures, policies, shift design

5. Personal protective

- Respirators, clothing, gloves, goggles, ear plugs
equipment
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N,R,P-series)*  Korea EU (RS, RS, Uie =do] el & Ut wis) <
*k _
BT R idlo] Aot S7tEEAE Y
99.0%
970 i 09 *99.0% - 5
. 100 99.97%  Special 99.0%  FFP3(P3)" 99.0% 3 (99.9 ZI] 917 ?%’_Q_L}- = 7]‘X] Z2WS 1 0]'04013
ici .09 .09 94.0% 2 95.0% = 2 = =
Efficiency 99 99.0% Grade1 94.0%  FFP2(P2) 0% 5.0% ?‘_}:E]- A E}.‘_‘RH}S Q]—ZHL]‘ =Zu} _?_]ﬁn/\ég =
95 95.0% Grade2 80.0% FFP1(P1) 80.0% 1  80.0%

*N; not resistant to oily mist, R; oil resistant, P; oil proof

** DS; Disposable type—solid, DL; Disposable type-liquid, RS-Replaceable type
@ For P3, 99.95%

b For Replaceable type(RS)

SEESTO 7|U HAE(L} Fit HIAE(S. 7|Y HIAE=
SO0|0td ©f st= SUYZBAKS)ZL JUT, Fit HIAEE HMZAHZISH2
(www.osha.gov).
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[2008]. Occupational risk management of engineered
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health and safety concerns associated with engineered
nanomaterials. Cincinnati, OH: U.S. Department of Health and
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National Institute for Occupational Safety and Health, DHHS
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