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KYra ? WFBE BN EIRZZRYEZ2ERHRET » WIREREABINZ 2t ? I T/
B 2 2 e o o] By dose-metric(s) 7

55 TR IAESK Ll Sk 2 K PR A e e 44k 2 B f A S I B A L R
G T EI TR S R o T 2013 £ 10 H 30 HEL T EALSESHIEE A BRHETE R -
SAEMESEREILE IIEE T | (Bxposure to Indium Tin Oxide and Health Effects among
Indium Tin Oxide Manufacturing Workers) —CAE T S5 A BIE5 A ftr AL 3 P Bos st AL et
o R BHSERE M B ERPR A T Bl A AT e~ SRR S BRI R R P B il
BHZERCR - RfoRRHY ~ IR B AR - F TR S S s =R g T -
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1~ 28BN B AOR B B SRR i A e & o 7 8 H AR T2 R B Al 5

BEVERZORTHS ~ SRR Z iR ERsE f#r A 2 4 (BHS) AHBHRRRE - W2 9R TREAORYIE %
JEERR L K i i3S -

2~ ETHEITER S T SR IERA BEE X - ST RIS BRI

&t | (Exposure to Indium Tin Oxide and Health Effects among Indium Tin Oxide Manufacturing

Workers)Z 533 ©
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AR HEME 10 A 27 HA GILHESERERTE H AT ESINEEEiEH > 11 H 01 H
HEAL T EREEF AL - ST 5 6 K - BN EESOR BT SR FR R T & (6
International Symposium on NanOEH, NanOEH6)7 10 H 28 HZE 31 HINH AL HEEZH UL
(Nagoya Congress Center in Nagoya, Japan)53{7 » SR EL | ZOKE T ~ FEERHEEDRITRE: ~ &
S A AERAREERAE - W7 10 B 30 HETIRERT RS — T EALESHEEANBMEEX - &
{EEEEERSIRETEE EReY | 8% - 29 TR BRI T -

2013108275 =EHH BUE: 6li—HEX &hE
20134105 28H EHi—

& 281 A3 SRR T Exposure Assessment and Worker Protection | (GEE L HAE N B 1)
FiH A ¢ Mitsutoshi Takaya HAZENZ2EELFEWFTAT (INIOSH)
Toshihiko Myojo — HAESEERFIAE
(University of Occupational and Environmental Health, Japan)
& 2L A SRAE 1 T Exposure Assessment and Epidemiology | (F#a AL ELRITIRES)
FaE A ¢ Michael Riediker Institute for Work and Health, Lausanne, Switzerland
IOM Singapore

& RIEpRER

" Carbon Nanotube ~ Safe innovation and promise for the future | (ZFh#eE — 2RI ARAOEKEE)

F#A ¢ Morinobu Endo HA(Z A (Shinshu University, Japan)

FRE Gaku Ichihara HA%HEAE: (Nagoya University, Japan)
EERTEAL © ZOREOIT %R 21 S BRI Z SRR - ZoRBE TR RTE MR
HEEAEE R - RoREBS AR K » ERBEENERRIE » st bl
"ZeflH ) & TEREERMRE ) ST ZORREM RGN - FEAMTEEERERA
B ZFORBHEG A -



20134105 29H EH—

& SELEBATHEER (Plenary Lecture)

" Predicting Hazards and Risks of Engineered Nanomaterials |, (T F2Z3 K48 > 452 ML TEH)

FzEA ¢ Ka  Savolainen Finnish Institute of Occupational Health, Finland

FRE Lang Tran Institute of Occupational Medicine, UK

R ¢ S2I5EER AR A TAE SR BN B UM R A R B B - TRESR
SRYPETRARBI O & - IRIFEABN LIEGAh 2 2B - FRDHEE R
Z IEBRINVEFTGIN LR TARSORYYE 2 BB T A E RV E N - 28 /S
Z RGP A R U R A - 20 TR - EERHE - BB - Ee
Bl EEE T AR - R - HIlfERRIZHEER iT(omics technologies) ~ Z 41752
(systems biology approaches) 5z 4 #7& N2 (bioinformatics) & 4818~ fEFI 2 & T35 -

013410 H30H EH=

& LEIRARERE
" Exposure to Indium Tin Oxide and Health Eftects among Indium Tin Oxide Manufacturing Workers |
(ECHFETEEAN BT R - S LEEEETIE(bE TR BED

RN 0 EHPE(Ching-Huang Lai ) B[ B2E M\ Hefdy A= B2 2 BER 32
HEWEE :  BI48E(Saou-Hsing Liow)  BAENE A Z #AHEE

F#{FHYu-Ju Wang) B[S e B2 e N et A2 B2 A BB S Pl
FRE - Paul A. Schulte National Institute for Occupational Safety and Health, USA

Wiz - Z[FH 7 X R R E R X

2013410 H31 H EHAm
& SHEHTES (Plenary Lecture)
" Comparative Risk Assessment of Airborne Nanomaterials - Analyzing Exposure-Dose-Response
Relationship ,  CEFAORYVE LR E bR a Tl © REE-FE -SRI Bl o 1)

FEEA Giinter Oberdorster University of Rochester, USA

I Seishiro Hirano National Institute for Environmental Studies, Japan
R © LR R DA ORI 2 F R 8- R FE R RAME M 0 AT B . - ZORVRL 2 752
FHEIBALERE - HZEFRRHNRRIPBFEIEZZE R EFEREAEER
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Hl - EMEEERIRRENS - BIERE - FORGMRREEGE R ERI: - MAEREZ

ZEfH] o

" Nanotoxicology(Z=-K-#FE22) — A New Discipline(Hope) or A Hype ?

FEEA Harald F. Krug Empa, Research Focus Area Health&Performance, St.
Gallen, Switzerland
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(2) 2IENEEFESORE B KRR e &

[(FEEE] A THIURRE

1~

Z3 Y YR FREAAS M (Nanomaterial processing and characterization)

NIEZS YR 2 215 M (Health effects and toxicity (in vivo, in vitro)

of manufactured nanomaterials)

NEZRYE 2 ADME(WR UL ~ 534 ~ ARSI FOHEM) R B T2 75745 (ADME
(Absorption, distribution, metabolism and excretion) and methodology for kinetic

study of manufactured nanomaterials)

NEFRYE 2 3R35E5 M (Environmental toxicity of manufactured nanomaterials)

NEERYEEESGRT R ZESE(E (Exposure assessment in the workplaces

producing or handling manufactured nanomaterials)

NEZEYE > i e e B E T (Risk assessment of manufactured nanomaterials

Risk management of manufactured nanomaterials)

ZORBHAHRBE iR - BE IR # 4 (Outreach for occupational and

environmental health in nanotechnology)

NEEKYE 2B 2 RITHEEES (Epidemiology on the workers exposed to

manufactured nanomaterials)

ANEFHE# « Z3krEitsE N B2 50581348 (Worker protection: Identifying and

training the nanomaterial workforce)
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http://zh-tw.pharmacy.wikia.com/wiki/%E4%BB%A3%E8%AC%9D
http://zh-tw.pharmacy.wikia.com/wiki/%E6%8E%92%E6%B3%84

(S) BRILFEVTERI " SILRFBIERA BFHER - S MBS ERELENIERIHRE

(Exposure to Indium Tin Oxide and Health Effects among Indium Tin Oxide Manufacturing Workers)
RN 882 (Ching-Huang Lai ) BRI B B2 e A i A B2 2 BRI T T

HEFEE . BI4EB(Saou-Hsing Liou) WA N B At 5l
THEHH(Yu-Ju Wang) Biliaptdae gtk e N RS

=

(AR SORE]

Lung Inflammation, Oxidative Damage and
Antioxidant Capacity among Indium Tin Oxide
Manufacturing Workers in Taiwan

Presenter: Ching-Huang Lai, Ph.D.

National Defense Medical Center, School of Public Health, Taipei, Taiwan, ROC

Principle Investigator: Saou-Hsing Liou, M.D., Ph.D.

National Health Research Institutes, Division of Occupational Environmental
Medicine, Taiwan, ROC

Study team member: Yu-ju Wang, M.S.
National Defense Medical Center, School of Public Health, Taipei, Taiwan, ROC

fEE e ERBL LSRR > BT ERIEITESBURGSENERN - 1271 T S(bi
(Indium Tin Oxide, ITO)MHARYEE AR - F3E N BAEA SRR TR ~ J&E ~ TR ~ Robde e
WHEZ RSN > ITO My BE G RF N ZE R sE=rn LS > MR iE e s
NBIERERREE - AbT5e HHVIERBRETHHRE (F 36 A S ol 82 PR E 5% R S8 ~ SRS
HPE G E -

=
—

AR ER R ST - W 2T 28 5 L 1TO SR - 4t 166 T B S LG IEE A S -
DU $H(S-In) S PR HH fR(U-In) B FEE By Baa b h e o DAMYE Serum clara cell protein (CC16)
Bt 5@ —EEE (FeNOYE £y 3% S L DA B LR H 8-hydroxy-2-deoxyguanosine (8-OHAG)

{E BE/bMEEETEE  FERMUEITE (B Z superoxide dismutase (SOD) ~ glutathione peroxidase



(GPx)BiZEHTE(EY'E oxygen radical absorbance capacity (ORAC) i ZE 21y & LAE
PRET IR it AR YR & o

bFEssss - R ERAH IR SN ER R P R o3l K 6,851 /L B2 2.87y g/l » B EE SN
FFaaHHY 0421 /L 81047y g/L - AEMRFTRERVEL 7T - 4CE BB K HB N THUER - 1
JEHRERITE CCL6 ~ ko 8-OHAG K in#EiE bREZ SOD R HVABEHIIEAHRAPB =074,
95%CL:0.12-1.37 5 B wadissed areainine=0.00, 95%C1:0.01-0.10 5 B aciused areainine=0.04, 95%CT * 0.01-0.07
B s00=0.69, 95%CI : 0.29-1.10) = AHEZHY > MIF#REELMATIUSE(EREZR GPx B2 ORAC JRER
BEAMHRS  (EREGETEE /KL - M Al CC16 ~ 8-OHAG & SOD JRfE 7 Al AR &
SUE R (016=0.006 3 Puinary £.0106=0.008 3 psop=0.001) °

AT B R FE & EH 2L CCL16 ~ 8-OHAG LA P& b ZR SOD RN - Bt i 755
TGRS > CC16 AT R -5 ELASURN Z A B (R S T E A - RS PSR s= B2 T BB N A BB E
WIS LEEST > ME5E SOD JRIE BTt -

[(Frtseieft s ]

& BRI BE/ER AR

A B AT IR R EE AT REIE VG E KPR B R A SRR $5Y
IR 975 L B2 S s A ) (58 RV SR AT TR PAS 00 2Ry T E BT IR /5 HLHY el ~ TR
AT A HMER AR > R E R e - 5 IR E SO A 2 R L

Ex
& HEEHE

SORRE 28 TR IR IR R (R ACGIH 224 - (A R EAYE s - e m] DA
RAFSREREZE SR T R AR TR

& BERIHTTE
1~ BPERETIFE S SR T I I AVAEHENT 5T - BafElESE A RERHIR -



2~ EFEE R AR NS LR LAV o RIS AT A RSN S E sk i

3~ ADISHHHESNBTEILEEZER SOD B GPx HYARAVETTIHGE - PRETERMYZ AN K 5)
B2 MR S 2 R FEIHRA (4

[BEREE B R EER]

& ST REN IR N BN ER - SRR R E TR -
> KAEE  #HHER > AANASENE BT TRESGE 2518 AR EEE
FERAN BRI T R A b~ EALSNE ~ TSP T T2 SR Z PRtk DA P SN B PR
e BLiE SRR G P 2 R PR R {A -

¢ HiS{bEER SOD ~ GPx REHFEHR » FIEE T -
> KRAEE: RUFTATEERA AR LA E] - F T0%HVFEE R TEEEE 3 FLUT > |’
BRI T T LIFEEE N EERIEA VIR & AR -

SREELE E BN ERFOR  BES TR BB AL S T I P S B AT R Bl - AN
T [n] A B B B e R



= HARSTHL RN
(—) MEREZEE R © SRORRHE B R
1~ BREERIERAE
TEMPRIEERE ~ BUEER i > ARk AMESEETORARN TIE » MERkNEE
DLFCEHESE N B Rl REE ARG E — B AR A VIRV E# ° Paul Schulte 2 Ivo lavicoli Wi fi7 22
HHtEETE N RE G EEIRITIRE S - BEEH AR B A BRERIEET | RITTREFRESIRE
VEAE G ERYIERE ~ S B Y SR b 4 ~ R B S TR Y O A A R AR B AR R R E T
TS - PERFFR LRV EEH o MR EA B A B « MRS G TEPG R a8 ~ B
G EYEIRIRE T ~ P\ SRR EEAER] > WRUR T TR E R I E A TETTFE -
& BN
(1) HESREEANBHEIRENMEE T E
) HAWEENEBERE
3) EBENEEXAENRESE
(4) BEENEFE N BN REEE T R

=

(5) FHEETRITIREH

={{{3
IH

& ERYEZ

(1)  Group level(BfES)

> (RIS TEERRE R A EIERTSUE (B SEARED ) & A PR 58 A4 SRR
1T WETHEEAVETY - W HBEIEIE e AR AL > sPAE I TR E -

(2) Individual level({E \)

> GUESHGHEEYIECHIE - FIFSFE - FE R BATZ2EEH S TREivEs -

> RERGTIes IS ~ O ME SO & BLEF L -
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Target System Endpoint Measured

Pulmonary function tests Obstructive (increased
resistance of conducting
airways) or restrictive disease

Respiratory (fibrosis)
CO diffusion capacity Decrease in gas exchange
(fibrosis, edema, or
emphysema)
EKG Heart rate variability

Brachial artery return of  Microvascular dysfunction
flow after compression

Cardiovascular Cholesterol, C-reactive Atherosclerosis

protein, Fibrinogen,
Homocysteine,
Lipoprotein (a)

Potential Tests for Medical Surveillance of Nanotechnology Workers

(Paul Schulte Z A, 2013 NanOEH6)

Medical Surveillance —Inputs for consideration of medical surveillance program ‘

Whatis the Purpose/Objective? =~

Whois the Target Population?

What are the Available Tools to interpret data that are collected?
= Prevalence of condition/symptoms/disease Periodic
= General health surveilance data Reassessment
= Sensitvity/specificity/ PPV of proposed tests
= Reliability/validity of tests

? -
[ Do Factors Support Proceeding with Medical Surveillance? f]__\—» No
Yes 7
l l l P Periodic

. Reassessment
Develop Appropriate Program

Examples: Questionnaire Administration, Physical Examinations, and/or Medical Testing

l -
Data Analyses and Interpretation
Addttional Steps: ‘ Adverse Symptoms/Qutcomes? I No
Hazard Training
Diagnostic Evaluation l
Treatment/Medical Removal (f appropnate) Yes
Intervention
Communication

More Frequent/Detailed Data Collection

Program Evaluation

Occupational Health Surverllance for Nanotechnology - Medical Surveillance

(Paul Schulte Z A, 2013 NanOEH6)

SR TN AR > HATAVE BRI 782 A AKHA R > ZoREATHY
— R DU AR FEIR BT B ARG - (5 F B A > SV EIRE R R R E E R T
AHEENE - T EIERE AR LN ARk BRI - RERHREHISE ~ B EIFT)
VI ~ ZORBREEHIRHAL T304 ~ Bilinh DAS A0 R R b Feise s BRI -
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N2 B B SR DR S A B ~ R B S R R R R M
TR EA RN outcome FHETEER - FFEE TRIBEMEREH AT (pilot study) - EFHFER
BELARSR T — R I ARSURE AT A

2~ FKREWE
I Nanotoxicology(Z=K #2822) — A New Discipline(Hope) or A Hype ?
Harald F. Krug

Empa, Research Focus Area Health&Performance, St. Gallen, Switzerland

& R ERRIFEE AR JE HEER
> RGO A ERAR/N ~ EiEME DL RERE RSN nTe N A RS S &
A& o oK ok R/ IN T (o EAS- DA 2R 8 A AHRE > 0N [EI4HAE ~ 4045 ~ 28 B hiEfs
SR A & Ry -
& SR E M B RFEHET BN ~ BIMNUELE L T77E > DU G R B A Y iE >~
WHZERTEE Y © (Proc Natl Acad Sci USA 2008 105, 7387-7392)
@ SterilityCHE) and Endotoxin(NFHZ)
(1) WNEENTLWHRER
W55 2 (Endotoxin) By e G Fe M B 4R B2 R 4 (BI lippolysaccharide, LPS) - H AshkZE
RN EZ SR ANBEZ0 TR E T R HB TSR - — i sE > BATEH
LAL(limulus ameobocyte lysate) SZ FEE Fofa N Z T4 2% SR LAL K EIRE £
SRS AEEERFHNAENEZEZRINTE - FTIIAZZRYE BB E&ENE  E2H
WEZR T - BITEERNFRIGAFEER (S0 M) & H e ARl ie iy BEK - E1T

LAL(ZESUE 0.03EU)MIER] - e tiA#AER S - DIHE BT E iV moRMinE & A 2 2
WHERITH -
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@ Physicochemical Characterization (#{b45-14)
(D) RATFRERIZR Y R HT 2

> YRR R BN T RS EAY ) TS H (RS e NEEZORML 2 40K - Bl -
R B MBS RN BT M B RN A ARG B B -

(Biomaterials 2009, 30, 3891-3914)

> EARC ST A R iR RN R VM B M rTRE R B OR S
BHFTAEER » BIAIZORBEIE 73T & B 280 T8 - BB TR ARt R
EZORGERL I AR IR P DA S Aok FR TR D B 14 22 5288 © (Bu J Pharm Biopharm 2009,
72, 370-377 Chem Res Toxicol 2008, 22, 543-553 Toxicol Appl Pharmacol 2009,234, 222-235; Toxicol Sci 2008,
101, 239-253)

() YRS ER N — R L R

> PR E e Al SR S R R R AG B (Nanoobjects and their Aggregates and

Agglomerates, NOAA)HY) = THEL ARG -

O WEIME - CEEKRGEE?

0 (LEBLHRK  EHEEELHR ?

© SMERFME  EAT B EERET / BRI A ?

> il NOAA B » NEE(EMRMrE iR (VRSB R M &R - R & AT RE (R By
HIEAEGE— iR M AR 2 2R 8 55T B - MIERETHEENER -

> RS DUE TV ERFIE AT 7 DU ERY R 8 Z el -

O WERF : (1iE - APRHRENR
@ {HERNF (i - ARHARERIN / Be Z a2 detkr
© (ERR : (rfs - MRHEAFENE R R 2 Rkt
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¢ Residual Manufacturing Components (B 4 EEBAZ 2 o) © BRFRELE 4 B e Y
BRTR . 2
€ Biocompatibility of Components (584532 4= ¥IHE 2 1)

€ Batch-to-Batch Consistency (HtRREI—8HE) « BUE 4 2 SR e B 2 B9y
& ~ BUREE—2L -

€ Nanoparticle in vivo Stability (ZEFkI/ERE N E M)

3~ PORSRIR ZORT FAHIB TG DUR o] PAE BRI SR BE A SE 2 A5 81

BRI REEEY 1997 FFE REBHAIBIR 22 R B A » B ER e R
JNIA 2,50 m 2 A/ INREER GOk B RS SIS {E By 150 g/m3 DUz 24-h SEHE{E By 650 g/m3 >
2006 £E S 24-h SPIIMEET B 358 ¢/m3-WHY 2012 4E 12 H 14 Hi PM2.5 E P& A
12 ug/m® > FEET 2020 4 99%3HH1E AT 22 AL PM2.5 HAZ -

WHO 4 2006 F-555% " Air Quality Guidelines Global Update 2005 ; f&&] PM2.5 Z= 5@ '8 72

% (H Interim target-1 ~ 2 ~ 3CHEJERFHH H )8 Air quality guidelines (AQG) » JERE43 B Ay 35 ug/m? ~

25 ng/m’ ~ 15 ug/m* ~ 10 ug/m?* » IT-1 FEFHEHY AQG 7KPIME » FEE /KRR G I

R 15PHIFET R ~ 1T-2 F56k 7 HERBENZSIN - BLIT-1 MHEE - FEE /KRR EE Gl (K

K& 6% 2%~ 11%)HIFE TR ~ IT-3 $5kR 7 HEEFEAZRAN - B 1T-2 ML fEE(EKFAY R
B HFFEARL 6% Q% ~11%]HIFET JE s -

FHHRERL 2 2 8 - 522 il iR B & R B 7 AE RS M 73 Z MU 7 (Extra-thoracic: Region) B[]
AR 25, T PRIOHL 5~ RE B P T A PPIRE S e s ANl S SRVE A RCHER 5 i/ NSRSt Z AT EAS |
RS R kL RE B 052 117 3 A IR S50 i A SRV E DA R AT HARR ERREE RV
PO I8 ORI & AL WOk _E Ry B e S B R BN A E e R AR ok B MYIE
L e LB AT Ry B0 S HL AR FTIR U = ER R NEO IR A i (2 R SO Z IR Bl (o e - S5
PFAREARKEE R T EENEFR T 7eHeE s > T R EGRAVIERE - HATEON —LE IR
A58 T8 JTHEVATE « 7~ AN TR BUE S S E T o ERat 4l N ORI Y R B

14



BRRZBG  SUSRBUE TR - S5 RAVATE TR 5 SRR E R MR A E s - (R,
FEIFE -

PTEEAR > 7 2B 5E H T BE Y0k (sub-micron particles) 4l DEP kz/INFY 0.1um(100nm) 2 25Kk
ik 2 (R SUERT A S B - i SR oK AUUR A 18 (A H PR BE B8 SR VUM (combustion: exhaust
particles)# 4= » FIRF IR AZORYIE « S L AORYIE AR RN AR S AT RERS DAY Z 3 fE F 7 &
A FEEE o B - B - BRI BRSOk EEY) AT hE
B BB DL TS - 28T - SR B o KRR T RE BB A (R B - (&
B At Gl sz - [FII IR &SR ] THRR Z 52 ZECRUE) BRI RIR i i A EE R
¥ SR PRI AOR Y E =5 AN B A FE A BRI RE SRR EL T 5 281 > =oAL
f AEVEREBENS » 25U FAFZRA -

(1) JApEsHEFER (Process of risk assessment)

IR RN R ST T B 2 E R R R S5 A AGHY (8 B S BRI (AR RE S 40)
B AR TR L ESE N R BT 7N B B R BR Y SRR WO A g ol 2 (2 B e A Tt -
Figl ARy igat 2 — ey - R0 R

O EEERENTRATEHZ CRYEREE A ERE > DaE Y - (L8
MEER

felp DB 2 & B TG SR ) F HAZE

fBRlEE N BN EIR TIESATERIF R H A E A nT RETE

atfhEbe - AEEV REEEAFAERE - mEeERIGHREREE TR E

i EERVE (s P RARRE V)08 A R MR R - FIZE BRI R e DA (K e
(R T R b B B

® 6 ® 0O
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Exposure Hazard
assessment assessment

I I
l

‘ Risk assessment |

|

Risk management
(Risk control)

Fig. 1. ZKm0kERESEE (Risk assessment of nanoparticles)

(Toshihiko Myojo Z£ A, 2010)

A oAl Pt (R e A HE P2 (B ST PR ST TS
FEIERAEEE FEEE Y

&L
PR EfFf(sealing of) BUFE K7 B8R S 490 % TR HE I
PREVHBAE IS - 40 @ SERTTEES SR T- M~ B2 AYER

Exposure to nanoparticles via respiratory organs

® ©6 ® © O

PRETZORTIORL Z A VRl - H3 AR AREREEIN R PTR o« HAR ABSISALTE
0 HEHEYRE ALREMERE L RRA 2
@ EHEEZEREA
©  KLHIPIRIR AN E
ABGFTR A 2 RS 4 ET - BB - R - ZREMPERE - DUCHERBL " S(L
¢ o REIF VORI IRBE I HEE A - T B8 A~ [ R (O MR ~ B2 700008 ~ A (e ) N EYRBRLAU )N -
ROFHORATRE) R S ~ BB~ SCRE NG - NEZREGEZRE F4RrES
N R E LR RV Bt BE Y - Bl s e R~ 8 — AT E - K7 4IAR(Type T alveolar
epithelium cells) ~ 55 —RUHfi3_E F74HAE(Type 1T alveolar epithelium cells)&il & & RS AN UM E

AR > HIR Rt R RERT ~ Fififee S Sy ERAHA, o i smAli 2 SRR - 1S
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BRI ARG 2 AR - IR Z Ak & B ERE 2 o IR R B
4B % SRR & B T AV BRSNS A ~ TP REERTE -

SHEARES IR PTEHYEALERAL F5 22 ARGl A RE Y ~ BEAG TR B PR A RE R AY ~ DL
T A B B SR T > SRR A (acrosol deposition Models) © JH—fH RIS S5 E A A
FIE R USRI AR 2% 1.2 m3/h B2E > BRI G e B FE kA /N
PRIEFTIIRE Z BRAL - TR 2R AR (AR AR [El IR ¢ 48R S B i &) (R A
K78 > 1f>10nm HYZSRAH RIEE D REAERE R ~ <10nm HYRIDIIRRTS SR -

Q) 1EEEE KR EBIE#] (Exposure limit of nanoparticles in work environment)

FEHA > FEFREEL Administrative Control Level(ACL){& A ARz R EYE » &
FE T AEERBE ROV » BT (permissible concentration){4H Japan Association of Industrial
Health ATt - E1FEANBSERBINAZEYE 8h/day ~ 40 b/ week ZFREFIFNT » HEF
P B RN ATTRIER - ARSI FEABREEERY - AFPREGII=1E 50%
separation size of 5 1m FHAY 7 TTUFIR PR BE T E 2§

O  Class 1 dusts 60.5 mg/m3 » HIEEH » B4 EL - &28a o JEWR > FIaE%E
®  (lass 2 dusts 61 mg/m3
©  (lass 3 dusts 62 mg/m3

[EEA N > T ISRy 4 5 76— S8 (Y (respirable crystalline silica)” F#i AR ZE/ NAZER 0.03
me/m’» ELEAR D 2 FEAEHIA American Conference of Governmental Industrial ~ Hygienists 2 TLV ©
Administrative Control Level(ACL)HI[{&Fs— &2 g R BRIV E EWE 2 15% » FHDEHE
WiE T ERESE > INEEERERE - Bion Tt L2 SBRREFEEL - bR T v Rk 45
e 2 — 2 {ERY (respirable crystalline silica) @ TAEERIE k7 EERY ACL £y 3 me/m3 » 7R o] f fy r] I

R P FR B0 (respirable particles) 2 BETRSE

WS BIRHSE 26 DAAHER S Un B ZS R R 2 B B M R e » ZATT > Al DR EIFRB RN
ZHMEYE ETTAEMPES] - FEELEZ T National Institute for Occupational Safety and Health 72
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i AEFBERINZ ZE/EREE R EINRBEIRS] - <1 um Z BRI 0.1 mg/m3 -
A IR P R R ok (respirable particles) Rl & 1.5 mg/m3 -

Exposure Registry /& —{E$+ BHEAMSSELIREE SR RE G T WHE » ETEk I
TR —THAC B — (B 2047 2B (E AR ERAE A S AR USRI R 50 48 - RE ] LAE Rt T
REMHZEN S EGN - EEtR TR ? AR FEaaT ? E e &t ] PR
o\ R A Ee s - St & H AT AT REVB RNV R R G E - — (BT Exposure Registries B
BETHIREME : sEAREHIE(E R 7 TR ER 2 (RN S (7 s B (s A FEHY
BERHIREIR ? 5 X2 Ry s & 5 2 ST - 28T Exposure Registries FYTRELE
A LIS MR R BE B AL MERE Lt HRRRE -

HIRAR NSRRI TR & AR G AR ILRE 2 s ORE b BTk 2R
TRERT ST AL 7T LUB B0 B TAZSROR R RS RRs - Wps Z AL (RS DI
H - 0% TR EAESEE > BT E AR I EEREARAE TR Mg L ESE A RE -
TR NS E - (FE AN B E RE SR HAMEIEE - EE A ARD B TRITIRET 5T
FUERFES 2 IS REB A 5 - BRI - Wttt - ARsEEsHE 2855 - £
FHILERIRNZ R - AN S E AT S F 25T EE L Risk Level 2538k - 1M
ATFEFIRIE Samuel Paik 7% 2000 FF$H 70K R FE ERIREE AT 2 Control Banding IS »
RIFR Y E S Ba 4R 25 IR IR 3 82 2 SR E USRI R R @) B R Y 5%
FaeEE R (Risk level-RL) - Control Banding % HZORYIEHIGEE ML RRIRIE N B EEHY
AIREVE SRR S ATAE AL - LRSS E & 2B 2N A -

FORPYE G E M Severity)s Pl » B &8 TARYEAS Z S (L7EM: (surface Chemistry) ~ i
TP iR (particle shape) ~ EL{ A/ Nparticle Diameter) ~ 7K&ME(Solubility) AR RV E AR S BUE &
H Ry fookr (parent Material)RF 7] BE 28 R AT 2 M4 (Carcinogenicity) ~ 42585 14 (Reproductive Toxicity ) ~
28 M (Mutagenicity) ~ £7E# M (Dermal Toxicity) LK EUSUR (Asthmagen) » 55858 H: parent
Material I~ BREERRBEARR - 5K Y E F2 820 AT AR 1 (Probability) ISR T HORIEEANEZ 2
BARR ~ LARIG SR EREUBIY ~ HELIEER Z8E NB U RESRYY B E -
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AWEF R G ELEL AU SR HARRA &R - (ol Rk R B A BRI R 5 7 %55
b o 45T ZE AR [EIHY Severity ~ Probability BAK Risk Level 4071 o

Probability
Extremely Less Likely Likely Probable
Unlikely
(0-25) (26-50) (51-75) (76-100)
Very High
(76-100)
Severity .
High
(51-75)
Medium
(26-50)
Low
(0-25)

RL 1: General Ventilation

RL 2: Fume hoods or local exhaust ventilation
RL 3: Containment

RL 4: Seek specialist advice

B Control Banding

(Samuel Paik, 2009)
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(D) LR

SRR

ARSNEARERCEE LV GG A 84TA 300 AZih » Gt B4 B S
sl o B HEER > REFT#G B EMES - gRiE®R - Wy NREet - HEs
(& A SRR HL iR i B S LB A EN S Borhillifa - Bc & B B s prie Bt 2 3 &
RETEUE - g R E R R M Z Rl E A IR - IHE TR TR A B8
INE BT E - BLDUERTS 8 2 ST & Sl 2 RN S8 AT 8 2 o RRH RIS A A 0T
ST EHEE - AR A TORIR AR RS 50 & N BAVAARTRCK > R EREUES
ZRSE - A JiE HATEE 2 B 0 e T B0 NEEREHERE > 28 WA GRS
Bhgrs ATt - LFIIRRERTEC 2 #ita g i 45000 Al & - &Rt - ARGHE RS
H & B R U g N Bkt Z &R Gl &N Al R ftE T
et T > Sz s (T 45000 PR A &3 -

Fe

B R E TRt SRR - % ] DA FR B B R o R R anle
ra il EFEBNERS - BN H I 2 s B - RS T e AR Mo &l > i 57 T
A P VT TG R SR A -

FFHT Y AR R E e 88 3 _E AT < RE R 5 » (E 1S B B AR RE OV R R BR U TE) -
T B L B R B T A B AL T AR B RN BRI &S T 8BS
FHRFEN A > S E ERY - FRSEERGEZE T - AT LURIER Samuel Paik 7Y 2009 55t
HARORZRBRIFREIEFTE T Z Control Banding FVRES: » RIFORYIE FERAHAYZ 5 B R IZH A
FFa 2 TORYYE LR EIR BN - &5 Ry A [FIH R FE G T A (Risk level-RL) BT EA
[E]fy Severity ~ Probability LAK Risk Level 4571 » DAife—5 {7 RS -
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