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GOVERNMMENT AGENCY SPONSORS

Cartars for Disease Conbrol and Frevention
Aganey Tor Toxie Substances ond Discasa Ragistry
Mlational institute for Oooupations] Safety amnd Health
Matsanal Cancar buetiturg
Mational Irstiiute of Environmental Healih Sciencas
Carmmdisn Institoles of Health Ressarch
Huaalths Canaida

Sipenzial thanks ta LIS Erevinomimental Frotection Agency and Blaticonal Libeary of Bediciio

FROFESSIOMNAL ORGAMIZATIONS SPOMNSDORS

Armerican Acadarmy ot Clinlcal Taxizalaglists

Amerncan Conference of Governmentsl Industrisl Hygisnisis
Armarican Collage of Decu patianal and Enviranmental Modicing
American Industrial Hygiene Azsociation

Arnarivsn Tharaciz Sacivly

Conodian Thorocic Somiemy

Canadian Instituis for the Reliel of Pain and Disabiliby

Eurugmmun Sociaty e Enwiionmcntal and Gecupational Bodicine:
Crecupational BMedicine Specialists of Canada

Ccupatiorpl and Enviegremants | Medical Azscciation of Canada
Sncicty tor Aisk Analysis

Society of Toxicology

Welcome from the Scientific Chairs

On Behall of the scientilic and planning committee we welcome vou 1o the Bolger Conference Centear,
Potomac, Maryland. The conference has brought together international participants from Belgium,
Canada, Cypress, England, France, The Metherlands, Norway, Sweden, Japan, and across the United
States,

The purpose of this international multidisciplinary conference is two fold:

* adentify and discuss the latest knowledge and important issues on the health effects of

isocyanates, including eurrent best evidence about exposures monitoring, anvironmontal
coptrols and clinical management

= bring together scientists, regulators, industry, specialists, clinicians and worker reprasentatives
to identify and discuss research and information gaps from the unique parspectives of these
stakeholdars to inform the ereation of a mare eomprehensive research agenda.

The conference planning committee includes representatives from the Centers for Discase

Contral and Prevention [Agency forToxic Substances and Disease Registry & MNational Institute

tor Cccupational Safety and Health), Mational Cancer Institute, Mational Institute of Environmental
Health Sciences, US Environmeantal Protection Agency, National Library of Medicine, Health Canada,
academic scientists and |labor and industry.

The scientific committes included a broad field of stakeholders who play different roles related to
isocyanates and health and ranged from academic, govarament, industry, professional organizations
and consumer and worker hoalth representatives. Flanning an intarnational conference an
isocyanates and health required a tremendous commitment and many valunieer hours = thank youl

The conference program is designed to further communication and collaboration across all
stakaholdars, We hope the scientific deliberations and networking opporfunities lead fo enhancing

our understanding about the current state of collective knowledge regarding isocyanates and health,
and laying the groundwaork to inform and advance science in the field. We hope you are able to extend
your visit to explore the historical and cultural activities in the Potomac and Washington DC area.

Thank you again for joining us, Wa are looking forward to an exciting and thought provoking
conference,

James Lockey Scienbhc Char

Andrew Comai & Andrea Plahles-Hutchens Co-Chars, Workers ang Consumer Section
Pertti Hakkinen Chrair, Toxicalogy, Amvmal Madels, Biomarkers

Gary Ellison Char, Hurman Cancer Risk

Robert Streicher Chai~, Envwrcnmental Expasuras! Momitoring

Mark Utell & Carrie Redlich Co-chars, Respiralory Epidemiclogy @and Dissase

John Halland & Philip Harber Ccocupational sealth Survaillance/ Managemaent
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Current :Iss.ues. in Measurament of Dermal
Exposure to lsawanaies

Wiorker Exposure lssues: A Chal]enge tl:r
Fesearchers

FPolyvurethane Chemistry and Products: Past,
Fresent and Future

A Hypothesis-BasedWeight-of-Evidaence
D Approach to Evaluate the Human Carcinogenicity
- of Isocyanates

Health and Hazard Surveillance for Isocyanate
Exposed'Waorkers

Consumer Exposures to Isocyanates: WWhat do we
kmow? How can cccupational exposures inform
us? And what do we need to learn?

- Hurnan Health Effccts of |E'l.'.||::'-|."Elr"|..'El.‘l'E=E Clinical
. Spectrum, Fathogenesis, Epidemiclogy and
P Dutcomes

- Current Issues in Measuremeant of Airbarne
‘lsocyanates

i Palhways 1o Palhogenesis: Tﬂxlculﬂgy E{ Aﬁlmal
- Models

Risk assessment for consumear exposura 1o toluene

diispoyanate (TDI derived from polyurethane flexible
foam |

Interferon Gamrﬁa Promoter ‘|5"I—-|-3;f"|:-|r:rméth'5r1ated in Blood
DA, frar‘n Wﬂrkcrs with Confirmed Dllsncvanate ﬁ.sthm.ﬂ

Immunn!nglc markers of isocyanate respiratory disease:

| Are they 'l:lll"lll.'.a“"y' important?”

Ms. Julia Brostrom =

Dr. Patrick Conner

: .ﬁlnlmai Mndels

- Diisocyanate (TDI) Exposure and the Development of
- Occupational Asthrma

! Induction of the inflammatory protein aututaxln a4 R

hypothesis far a mechanism behind ainwvays disease
causad by arﬂmatm dllsc:-waniatrs

Respiratary Sensitization Thresholds for Diisocyanates in

Dvawlew nf an Industry- wmle Stwudy of Toluene

Dr. Marianne Dalene

Determination of Elrumatm amines in aque:::us extracts of
polyurethane foam
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Int.er::tlnn Cohort Stud':,-f nf Wc:rkers E}-'.'pI:lS"-"d toToluens
Wir. Wei Gui ' Diisocyanate at a Polyurethane Foam Factory: OneYear
! Follow-up

: Deyet:}pment of a skin exposure dosimeter for Methyleno
Diphenyl Dnsawanatn |||"-"'|D|}

' Determination of gas phase Isocyanate using prutun
tr..'a ns‘fer rnactmr'l mass spectrnmetw

Homero Haran

Dr. Daniel Karlsson

I
|
| . '
Dr. Daniel Karlsson | Ory sampler for airborne isocyanates
|

Eﬁcctlucncss of Educational and Behaviaral Intnrvc.ntl-::lns
S 1o Reduce lsoocyanate Exposure in the Auto Bady Repair :
and Refinishing Industry: A& Clusterr-Randomized Controlled -
 Trial
Ms. Leah Luna Enrichment and measurement of a slgnature MDI| human

' serum albumin pepndp adduct

Dr. ¥Youcheng Liu

. . .-’-".{:l:'.ural:'.',-' ofToxicological Infﬂrr'r;a sfion on Material i
v Martin Nicholas & | Safety Data Sheets for Respiratory Tract Sensitizers and
Asthmagens Used inWaorkplaces in Canada

Dr. Gary Liss

........................................................

A dynamic populatiom-based model for the developmaeant
Dr. Anjoeka Pronk of waork related respiratory health effects among car body
- repair shop workers

D- C o R -dl -h A Case Serms of Fal‘l"lIhEE weith Symploms Associated with
r 'ﬂl'l'lﬂ edlic Home Polyurethane Spray Foam Insulation

Are LS. Companies that Use |socyvanates Prowviding

I:I-r. lf%'_.'_r_'_Eth Rosenman Medncal Eu we-llanﬂa'-"

E:{;:msure o -r.1. a Me‘[h'-,rlene Dlphen'l,.-'l Diizocyanate (AMDIL}
and/or Polyurethanas: Asthma and Cancer Risk?

Mn ru:n:h:mal An[JbﬂdIEE ImaAabs) to Methylene Diphenyl
Dr. Paul Siegel diiscoyanate [(MDI) andToluene Diisocvanate (TDI)
- Conjugated Protein: Research and Potential Biomonitaring
{ Applications, :

D-r._G abriele Sabbioni

Dr. Gunnar Skarping Particle size fractionated sampler for isocyanates

Isocyanate Aer-::snl:s fram Thermal Degradation of
polymers

. Measuring Total Reactive Isoocyanate Group l_.l:-_-.lng
Or. Robert Streicher 1.8- Dlamlncnaphtha lene {DARN] S

Changeg imnworkers compansation :lalms f-nr
. Cdiiscoyanate-induced asthma, 19B0-2007 in Ontario,
D._r. SusanTaro Canada, compared with other causes of occupational
_asthma

Clu:-:upatlnjnal E'HDG!:-L.II’E T lsn:n::'-,-'anates ’md use nf i
M Erik van Deurssen respiratory protection ir the car repair industry; a baseline
) exposure essessment

Mr, Erile Vangranswveld E’IZL“‘IL”.L”;i‘.'?ﬂrzﬁhiiiﬁiii'rff'”e”e Oilagoyanate (100 from |
e Ly Wi e e
D Adam Wi UM DR B soevaneie (MO Murine
o Stown o Adam MR D Dy MO e

| insulatars in the construction industry.




POSTER PRESENTATION | BY THEME AN

Poster Title

Medical Devices and Products as Potential
Gillian Franklin Sources of Isocyanate Skin Exposure in
Neonatal Infants: A Qualitative Assessment

? Measuring Total Reactive Isocyanate Group
A DrRobert Strexcher o ”Usmg 1,8- Dlamlnonaphthalene {DAN) __E

Devalopment of a skin exposure dosnméter ;
Jor Mathylone Diphonyl Dilsacyenste \MIDY, 1

- Determination of ResidualToluene
Nir. Erik Vangronsveld @ Diisocyanate (TDI) from Flexible Polyurethane
- Foam

: Determination of gas phase Isocyanate usmg :
. proton transfer reaction mass spectrometry

Homero Harari

DOr. Daniel Karlssan

Dr. Daniel Karlsson Dry sampler for airborne isocyanates '

Partlcle size fractlonated sampler for
isocyanates

Isocyanate Aerosols fromThermal R
Degradation of polymers

The Development ofTestmg Methods for
NMr. Mark Mason Characterizing Emissions & Sources of
. Exposures from Polyurethane Products

Dr. Gunnar Skarping

Cccupational He:mlth S urveillance/Management

PosterTitla

Web-Based Data Collection System
Used for Industry-wide Study of Toluene
Diisocyanate [TD1) Exposure and the
Developmeant of ODcocupational Asthma

. Developing Guidance for the Diagnosis
Dr. Julia Klees and RManagement of Work-related Asthmia
[WRA): The ACOEM Practice Guidelines

: Early diagnosis of occupational asthma and
i exposure contral ; results from a stepped
care program in Montreal targeted at auto

i body shop workers
- MHC class | and class Il genea vanant_ﬂ.: are
BerranYucesoy i associated with diisocyanate-induced

Casthma
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Dr. Kenneth Rosenman - - Are U.5. Companies that Use lsocyanates
'  Providing Medical Surveillance?

st foare

Dlism:',ranﬂtea and Wurll'. TElEtE'd Asthrna
Dr. Kenneth Rosenman . Findings from California, Massachusetts,

i Michigan and MNew Jersey, 1333-2008

; Methflana-[}llphawl Diisocyanate (MDI)
Dr. Adam Wisnewskj  US29@ exposure and health outcomes =~
- among polyurethane spray foam insulators
m the construction industry.
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Bmmnmtnrmg Hexamethylene
© Dr, Adam Wisnewski Diisocyanate (HDI) Exposure Based on
- Serum Levels of HDI Epanlflc igG

Toxicolo [;y' TEE'I:I nngn ima I Madels/Biomarkers

Foster Title
. . . Anti-Methylene Diphenyl Diisocyanate '
D Adamisnewskl - (MDI) Murine Monoclonal (I9G) Antibodies |
Dr. Bo AG Jénsson ! Percutaneous absorption of 4,4-methylens

! chpherwl ﬂiisnn?anate [n humans

..................................................

- A methodology pmpnsal to use a Multiple
- Model data fusion (MMDF] framework

{ and technigques for systems biology and

. toxicological evaluations and identification
of biomarkers of complex Isocyanate
Cluster of chemicals

..................................................................................................................................................................................................... 4
Characterization of diisocyanate !
Or. Justin Hettick haptenation of serum albumin by
muitlple::ed tandem mass spectrometry
Characterization of Methylene Diphenyl
Mr. Morgan Mhike : Diisocyanate Haptenated Human Serum
Albumin and Hemoglobin

Monoclonal Antibodies (mAbs) to
Methylene Diphenyl diisocyanate

DOr. Paul Siagsl (MIDI) and Taluene Diisocyanate (TDI)
Conjugated Protein: Research and Potential
Blﬂlﬂnﬂltﬂ-l‘l ng Applications.

Interferon Gamma Promoter is
Hypermethylated in Blood DMNA fram
Workers with Confirmed Diisocyanate
Asthma

Dr. David Bernsiein
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Poster Title

Induction of the inflammatory protein

Ms,':luiia Brostrom

autnta}:in a new hypothesis for a i
- mechanism behind airways disease t:aused
b\r aromatic diisocyanates '

: Enn{:hment and measurement of a

. signatura MDI human serum albumin

- peptide adduct

Respiratory Tract Dosimetry of

b, Jeffry Schroeter

....................................................................

Mr, Zachary Robhins

- Hexamethylene Diisocyanate in Rats and

Humans

Fll.=1?.p:~|ra|1:1:rr';«r Sensitization Thresholds for
Diisocyanates in Animal Models

................................................................................................. rares

Isotriamine, a Biomarker of lsocyanurate
Exposure in Automotive Spray Painters

Human Cancer Risk

Rat Lung Tumors Following

Or. Michael Colling

Inhalation Exposures to :
- Methylenediphenyldiisocyanate (MDI) :

Implications for Human Health

................................................................

Hypothesis-Based Weight-of-Evidence

Or. Julie Goodman

 Evaluation of the Human Carcinogenicity nf

' Toluene Diisocyanate

et — .

. Exposure to 4,4 Methylene Dipheny|

Dr, Gabriele Sabbioni |

Diisocyanate (MDI) and/or Polyurethanes:
Asthmn and Cancer Risk?
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Respiratory Epidemiology and Disease

A Survey Of The Incidence of Occupational
Mr, Robert Ludeka - Asthma Among Flexible Polyurethane
Foam Slabstock Plants

................................................................

Dr, Cynthia Graham Are Dlisocyanate Occupational Asthma
Cases Declining?
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.............................................................................................

Cross Sectional Survey of Warkers
DOr. James Hathaway : Exposed to Aliphatic Diisocyanates Using
Detalled Respiratory Medical Hlstnw

_ A dynamic population-based model

for the development of work related

- raspiratory health effects among car body
- repair shop workers

Or. Anjoeka Pronk

Educational Exhibit Posters

. Free Informational Training DVD's on

: “Safe Handling of Toluene Diisocyanate”

. and "Safe Handling of Diphenylmethane
'!' Diilsocyanate”

Mrs. Stephanie Burl

' Isocyanate ~based Spray-On Truck Bed
| LIHEI‘ Health and Safety Considerations

.................................................................................................................................................................

Iannyanatea - CPl 5PF Health and Safety
ﬂutreanh and Training

Dan Duhblaswn& Ful',rurﬁrthﬂne Foam - Process Flow
.............................................................................. Fu Ivuretha;eFuamManagernent .

Dan Dubblestyne Systems

Dan Duhhleawne | Pﬂlvumthant Foam - Contrals

Dan Dubblestyne ! Polyurethane Foam - Communication
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Spray foam insulation nightmare:

What can happen if it's not installed
correctly (CBC Marketplace)

CBC News
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Spray foam insulation nightmare:
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Isocyanate Exposure in Homes
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Common Isocyanates
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What are the Hazards?

+ Adverse health effects from Isocyanate exposure can
range from relatively minor to very severe, even death.

« liritation of eyes, nose, skin and mucous membranes,
chest tightness, and difficulty breathing are common

health effects from isocyanate exposure,

- In addition, Isocyanates are one of the most commonly

reported causes of occupational asthma.

- Finally, Isocyanates include compounds that are
classified as potential human carcinogens and known to

cause cancer in animals,

ycyanate Hazards
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Other Hazards

« Isocyanates are often combined with Amine
catalysts, flame retardants, blowing agents, VOCs,
polyols, and other ingredients.

« These can also cause sensitization, asthma, rashes,
blurry vision, and other adverse health effects.

+ Read the Material Safety Data Sheet carefully for
each chemical you may be exposed to.

|socyanate Hazards
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FELHRNDOT, LV RERBEELZZITH0E LV, S6ICERL, THEBIZZZICES WD b L
WOT, TD I RATOWEDRRE L)L ZBIOZT HEEOHMAOB G 16 R TH, 46 ITRMIM O RER
— L D> h LivZavy (ATSDR,2001;ATSDR,2002; EPA,2008a) , Wit B D FHE I FFICHHIC BB THHO 0 ;
B HITREDORIETHELS 2D DIZHE TH Y | ZOFRKERE LTHED O/NIWIFRERRICHER L TRE 2B L 7
% (NIH,2011;Transande & Thurston,2005),

AV VT 3= N TEL EFEDO TS DE BB T —F XIS, HEFE LT LARWTD I & Tl
S DN & BBREBICOWTORET — X (T L LRV, ZZRFTOTD LEERFECONTOT—X &N
252 ENMETH D, IGHEMN, B0, L LRWTD I OREEMEIZBET 208 5 k7 & 0L K1
MEI RO TNDE D> TR, &HICEL, (EEEOPEL (MAMAERER) 1XHEE OBEI 55 TR
WDT, fFE L TV DIREZFES CORBIRMIREL L 25 2 L1308 2 TldZevy (Redlich,et al.,2006)

VI. VA7 ERDELE

FICED & A 7O L TRV FZE EEBEEGIIEAFRE TH D, 2 < OFZ DL O RHEEM
DI, RV LEOERAMERSH D Z & &R TW5S, EPA IZ, non-OSHA-regulated ? fRHE & [AlfR 72 5
BORREMERSH D EEZTND, BEFLARWTD I 245 Fp2id, ERO2—F—LFE0 NiTfettnd 5 U 2
JIZRADE, LPDHREEFEZTRETHD, BT LAY TDI SFRMLN ENETZ EEEITHES LT
LZONONERN, LLARNRL, b LETFTLARNWTD I BEAEMFEICE > THEDILTWS AR 51, 4 513#E
R BRHEOERD L D RBFICARNDE ZATHE) Z N TE, b VWD L2 BETRETH D, E
BECHETLRWTD I 25 Z2LRHD L ZATIE, BEORMENDHD Z L E2BETRELELEDD Z LITE
EThHDH, BT, ZOIEERHEOFRELI TH DM, Lo LEFEOE A FHEEAER LS (L Lianwyo A v T
FX—hEBLIENnHD, 230 oTH, TO LI BN D OBRBNERNR A VT 32— NERBILHES
T5Z2EHH59 (Sommer et al.,2000;Donnel et al.,2003) , DR F1%, Ziu6 OILFEEBIEENZH T
ST, FHADIA VT X —= FDOFREBFEDOK Y 55 U A ZIZHONWTEEDBRENILDI D NE LR L T
Al

X. #ITHFBIUEEFOHE & BEEES)
TDIBIORZDOREHERY A V7 %2 — M, WNICENT L X 91T, a2 X OBEEEi o F#EIZ -
TW5, oL ED T, 212, FFMEzEXINZ T,

EPA OBHTES)

TD HEIRKIEHEINC L > T, ERERZKIGY & LT, RCRA & CERCLA O F C/aRBEIMRIARIZ ] =
NTND, VAV 72— MIZORINBLIOTD [ M THIEEW D X FOMRIT/HR> T D, TCSA CKE
bR A B RE) O N CAPE (X, L¥ENOIERZRD H72DIZ TSCAEZ v a v 8(a) & 8(d) &M~ T
% (see 40 CFR parts 712 and 716), EPA |3 F7- TSCA8(c) & TSCA8(e) THO YA ¥ ¥ 77— MIMEH L7
BHZTRF->TW5b, VA Y7 F— ML TSCANew Chemicals Program Chemical Category ThH V| F7-{i]
SMOF LN DA T AV —IZADLEWHITAS R, TiirRLE@Em 21217 % TSCA section 5 (25> THIHI
Sha,

R O VEURAM AT VA (SPF) R AHHESH L HE
2009 4£{Z EPA X OSHA. NIOSH B XU CPSC (HEFHHNEZERESR) LOZEW I T, FESLFIK

#
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TOWRA L ZELREZFTH CLHRY U L& 3K A T LA EEDMI 47&7*~k%@@@%%%f:%§#6
AIREMEIZ DWW TR LAZIE DI 572912, Rix b o7z, #oe & AR ToIG A I TEEIERES L FERIC
Lﬁ@%%&&E@%%K%dﬂ&wﬁﬁ%kW%%%@ﬁ#ﬁ@@kt%%+%@Hm%%%waﬁwo
W%@ﬁ%ﬁﬁ%ofwtbﬁ%ﬁ+ﬂ’@M#é%’%@%ﬁﬁﬂ@&%bt@Lt@%%%ﬁ@Ux&ﬁ
b DR B 5, WFBUMIER Y U L& ottt e —FEICAE T 5 DfERIEDIERASHL, ISHE DI, 1V 7T
X— b &> SPFALFME ~D 2GR Z Vi3 2720 O BEOVERES COFATZ MNP D LTI TN D, £
FUTINZ T, EHFD 7 )V—"1%, W etz SPF R A WE LT DD, kDA V7 xr— 7L
—7 (TRIG) OMEELFMZEZESTDHE W) Z 2R LTS, EPAITZOEITO/NN— N F—R Y 7 L&
I%:Focl:w%(?)ﬂﬁ&ﬂ’s%‘ I, b LeWnA VT R — REEeAR Y UL Z U RRCIERFE T ORI on

BRI L T AN FROREEREICT D L0 1@ E T X 5, EPAIXE . Baih s mE
@%%%H%¢5%®m%% TIEEB LB TN D

AT

2010 - 5 H 12 HIZ A F# 1%, TDI BB AME TH 0 MERERIZKAD B 5 L RE LTzt > T, TDI %
wEEWE OV X MINA Tz, BT FERERIE, K U L2 BLOZOMOREILZIFICONTP 2 AF LG
BHREFAT LT, fERBETEEIO F Tt d i HEEA TV DI TRUVIHE L R OMFEEE ORE LR &

T2 (Environment Canada,2010),

TIARC.
[E B A FERERE (IARC) 1% TDI Z AIZxf U THBAMED a[eENED 2 W'E L #5417 L7 (IARC, 1987b ),

X. ROE:RE

TOLEaUEZEE LN, EPAIXZ. TSCA®Z v a4, 5, 6, BLXOS TOWMVKED ., TOMDER

B & OILFNER), B IO ERo K9 R BRIEHZ G517 SADOTREMED HTEE 25 2 72, EPA @ TDI &
WCERH DR A VT 2= FDEDLNGITREDL ¥ 22— (Appendix, 1) (2T, EPA IZRD X 5

W95

1. (A) SCAtZ7vars5@@ob b, HLLLM)WEESRLF O L TV TDI & FHUCEET 5K
VA VT x— MARHZZEFT 2 EEME AR WO HAIZED RO D, VI TRLUEL IS, RS AL
PR, TFEA L R— (3L L2 TDI IR EE B CldfEbianE A LTV 5,

1. (B) L2 Lb L., ##BEINZ SNUR IZHEHEEHEMIZHEL L2V TDI NMEH SN TWAH Z E 2T 50
BHD 2 2 v v 3BT, FT L EWAD =D TlEeWo T, EPA X 1 FLNICED L 5 7effi % BRI 7
ST EIORPARETEL @B ZtaEXLL D,

1. (C) L LARMIHEHZH 5 Z EIZRIE L2 TIUR. 22 WIEmSIZEFEE L, EPA X TSCA &
Jvar 4ol oT, HEERSTO TDI & FOBERY A VT Ib— FA OFEBEFHAENTET D L9
REAWEY Z2E 21X 0D X9,

2. RERBRBWIIELZTEETARSIE. TSCA BV a3 80D - L > THERTH-OOT—HE R, LT
&L Y7 IENBR DR & ZEDOMEERTD > THRET D Z L1225V TOD TSCA &7 v a v 8(d)DHAIDwEH

LO
™



ERATT D,

3. WL L7 TDI 24 5 X 5 2R G CORBEBIZEN L2 ZR T H720IC TSCA 7 va v 412D -
& TR 5 26D %

4. —EHERENEZEIND X O ArCE{k Ly TDI S5 2@ OpE5e CES 72DICTSCA®Z > 9 6
WZD o ESTHANEY 235 2 it 5,

5. REIN-8UTF /21X BB RIEENT, HEERL ORI L72VWE TIFEE LE O 72y A Y o7

X— MALENZEBRH LRI A VT R— NABET DI B R D,

fréx 1.
®1 TDIHEK (£/~—) LBERLIFAKELIVERTF (RY~-)

~ 2 TDI 2 &

No | CAS &5 CA #rl4 ST —fixth & )

N — . w (Ff~w—) &
1 91-08-7 N Y, 1,35Y AT -2 A 2,6-TDI | 2,6-Mvzvy £)V7 4=}

— — R 3EE(FY~—)
2 584-84-9 N Y,2,4-7 A)YT -1 4F - 2,4-TDI | 2,4-Mavy {)Y7 4=}
3 26471-62-5 | A vt v, 1,3-V AT V- TDIS0/20 | Mzvy 4)YT 4=}
4 9017-01-0 N LB AIYTHIFN-RER ) | K VA | R (b )T R

- TDI
No | CAS %% CA 54 T4 —fi%4
5 26746-90-0 | 1,3V 7Y FV v-2,4-7" 4,1,3- 2,4-TDI MV 49T 4= b

bTA(B-A VYT AT z20)- ¥ A=- B A==
6 26603-40-7 | 1,3,5-M7v v-2,4,6-(1H,3H,5H)- TDI MVy )7 %=b

M#/,1,8,5-MABAVYTFMFVT z=h)- | F=- M-

fH8k 2—T D 1 D & REBR

EPA. EPA OFfEHE Y X7 {F# A7 2 (IRIS) mr 27 7 AEXTD I OfFéHE (RfC) %, WMEMICEZ I
ANz 3 filitaE (FEV1) ORMERRE T 2 2 RA S, 7x10-6mg/m3 & L7z (EPA, 1995),

OSHA. OSHA ZVA Yo7 x— FOfulRtEz , —ix T3, EMPT, Bk TEOIEEFTIC I T 5 A ER L O%F
BIRMR TR LTz,

OHSH ®TD I &/ ~v—OFAFRS (29CFR1910.1000) (%, KFHfE T 0.140mg/m3 (0.02ppm) T 5, OSHA
IXFE 7, BT - MR BB CHERALLTIZ TS 2 EMTERWVE EMRNTRVIHD, (EEENREDL
INDfERERS 7202, EARER (PPE) 4 m U7z,

NIOSH. 1996 4 & 2006 (2 NIOSH |31 V37 31— MII b SNOEEED & DR THEATZY i B4 2

L7e0 3252 L20i<v&ELd L7 (NIOSH,1996 ; NIOSH,2006)

NIOSH |3 £ 72T D I MNBEERFE NS AME &5 2 BRERIRE 2 AlRE 7R RV I/ MR T S5 L O I2@E LT,
ACGIH K [E B A/ EE R ESH (ACGIH), TD I R E B2 = & 22 ASIE g it 28 = 9~ &

5 72 (TLVs) 27, ZOZ Lid, FEZELTA YT 32— BRI EN D ATREEICEE T X572 T
DI OMfEIz “REEE” 2z 252 L E2ED NI HIRIERNRNT EEZRBLTND, O

ACGIH (ZTD LiZDWT, i 1 B 8 Wil Tl 40 WM < 35E 12DV TR B EAREE (TWA) CRIfE OD




% 0.036mg/m3 (0.005ppm) | 15 7y O KR & ZE RS (STEL) % 0.14mg/m3 (0.02ppm) & k7= (ACGIH,
2009) ,

2010 ZHE D7z D ER (NIC) TRe L7z L 912, 2011 420 ACGIH @ TLVs (M) 1%, 2,4-TD I B LV 2,6
TD 1 (CAS584-84-9 ; 91-08-7) (Z-2U\ T, 0.005ppm TH-72H DA% 0.001ppm (25X FiF b7z,
California, OEHHA. 2010 4 4 A \CEREEEFERIERA D U 7 4L =7 F%7 (OEHHA) 1%, % L7=TD
I OfE#HE (RELs) ZHA LTS “a X b’ HREH Lz, Thid, i, Fit7 & ok
BE~OEZD ) HIFIERPELRE L TEEESNZHLDOTH S,

CANADA. 2010412 /] 12 HICAF X%, TD 1 &, BBAMEDR D D PREGRITEZET LD EROT-T A

AV NMIEST, B Y A MZEEXMZATZ, I HFEERIL. AU U LZ B OMMOFRIEHMICHO>WNT, P2

INERHFTE SR A H LTz, TDIs 28 e37a U HEE AR Z 57 DI EBINI-IGE BRI &F O T CTREF Tho,
2005 I\ HFF (Fr2UA M) TIEXTDUI DWW T O LG/ EHE A A5 LR L=,

(http://www.ene.gov.on.ca/envision/env_reg/er/documents/2005/airstandard/PA02E0010.pdf) .

IARC. [EBE2SAHFFERERE (IARC) IXTDIZE NI Z T AESEDATHEMENHLH D DEEIZ L= (IARC, 1987b),
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Abstract

Inhalation or skin contact to isocyanates, polyurethane monomer, can sensitize and strongly affect humans
even if the concentration is very low. Monomer, prepolymer, and their suspended particles are toic, Recently,
many kinds of isocyanates species have been utilized m numerous ways, such as for building houses or road sur-
faces, furniture and so on, resulting in the contamination cansed by them to spread beyond the manufacturing fac-
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torics into residential areas. In Western countries, the effects of isocyanates on human health have been investi-
gated by numersus researchers m the last four decades. Specihe analytical technology has been applied to those
researches on the behavior of isocyanates in the environment and their effects on the human body. Various types
of isocyanates, as vapars and/or aeroscls, are released not only at the work of coating, but by depelymenization of
using polyurethane relating the moving conditions. Several types of instruments, for individual purposes, are
commercially developed to collect all types of isocyanates simultaneously, and those mstruments are able to ana-
Iyze amounts as dilute as a few hundred ppt of total isocyanate group (-NCO). Analytical investigations of isocya-
nates in the environment would prevent pollution-related 1llness caused by their spreading usage.

{Key words} isocyanates, inhalation toxicity, sensitivity, chemical analysis, community environment
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