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Innehall

« Vad ar isocyanater och vad &r skillnaden pa
monoisocyanater, diisocyanater, och prepolymeriserade
Isocyanater eller homologer.

* Var finns isocyanater?

» Metoder for att mata exponering
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Isocyanater — funktionell grupp -NCO
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Tillverkning av polyuretan

HO0—R—0H + O=C=N—R—N=C=0
Diol Diisocyanate

l

0 0
I H Ho |
0—R—0—C—N—R —N—C

Polyurethane
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Tre "typer” av isocyanater NCO
* Diilsocyanater
- Aromatiska (TDI, NCO
A "dMDtI)f" tillverkni PUR  Apyigds( arkning av PUR
AN Alitatiska (MDD @@QCO
» Monoisocyanater OCN— "o
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CH

Tre "typer” av isocyanater o
* Diilsocyanater
- Aromatiska NCO
- Alifatiska @ O
OCN C NCO
- Monoisocyanater k
OCN—"> """\ co
* Prepolymeriserade, _NCO
addukter, H,.C
homologer, :
_NCO
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N~ O

HDI-isocyanurate

HDI-Allofanat

MDI 6-ring NCO
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*4,4'-Diphenylmethane diisocyanate
Synonyms
+1,1'-Methylenebis(4-isocyanatobenzene)
4,4'-Diisocyanatodiphenylmethane
*4,4'-Diphenylmethane diisocyanate
*4,4'-Diphenylmethanediisocyante
*4,4'-Methylenebis(phenyl isocyanate)
*4,4'-Methylenedi(phenyl isocyanate)
*4,4'-Methylenedi-p-phenylene diisocyanate
*4,4'-Methylenediphenyl diisocyanate
*4,4'-Methylenediphenyl isocyanate
*4,4'-Methylenediphenylene isocyanate
+4-13-00-00396 (Beilstein Handbook Reference)
*4-4'-Diisocyanate de diphenylmethane
*4-4'-Diisocyanate de diphenylmethane [French]
*Al3-15256

*Benzene, 1,1'-methylenebis(4-isocyanato-
*Bis(1,4-isocyanatophenyl)methane
*Bis(4-isocyanatophenyl)methane
*Bis(p-isocyanatophenyl)methane
*Bis(para-isocyanatophenyl)methane

*BRN 0797662

*Caradate 30

*CCRIS 2303

*Desmodur 44
+Di-(4-isocyanatophenyl)methane
+Difenil-metan-diisocianato
+Difenil-metan-diisocianato [Italian]
Difenylmethaan-dissocyanaat
Difenylmethaan-dissocyanaat [Dutch]
*Diphenyl methane diisocyanate
*Diphenylmethan-4,4'-diisocyanat
*Diphenylmethan-4,4'-diisocyanat [German]
*Diphenylmethane diisocyanate
*Diphenylmethyl diisocyanate

*EC 202-966-0

*EINECS 202-966-0

*HSDB 2630

*Hylene M50

*Isocyanic acid, ester with diphenylmethane
eIsocyanic acid, methylenedi-p-phenylene ester
Isonate

Isonate 125 MF

|sonate 125M

*MDI

*MDR

*Methylbisphenyl isocyanate

*Methylene bisphenyl isocyanate
*Methylene di-p-phenylene isocyanate
*Methylenebis(4-isocyanatobenzene)
*Methylenebis(4-phenyl isocyanate)
*Methylenebis(4-phenylene isocyanate)
*Methylenebis(p-phenyl isocyanate)
*Methylenebis(p-phenylene isocyanate)
*Methylenebis(para-phenyl isocyanate)
*Methylenebis(para-phenylene isocyanate)
*Methylenedi-p-phenylene diisocyanate
*Methylenedi-para-phenylene diisocyanate
*Nacconate 300

*NCI-C50668

*NSC 9596

*p,p'-Diphenylmethane diisocyanate
*p,p'-Methylenebis(phenyl isocyanate)
*para,para’-Diphenylmethane diisocyanate
para,para’-Methylenebis(phenyl isocyanate)
*Rubinate 44

*UNII-BOLO6BBS8C

Systematic Names
+1,1'-Methylenebis(4-isocyanatobenzene)
*4,4'-Methylenediphenyl diisocyanate
+4,4'-Methylenediphenylene diisocyanate
*Benzene, 1,1'-methylenebis(4-isocyanato-
eIsocyanic acid, methylenedi-p-phenylene ester
Superlist Names

*4,4'-Diphenylmethane diisocyanate
+4,4'-Methylenediphenyl diisocyanate
*Benzene, 1,1'-methylenebis(4-isocyanato-
*Diphenylmethane diisocyanate
*Diphenylmethane-4,4'-diisocyanate
*Diphenylmethane-4,4'-diisocyanate [UN2489] [Keep away from food]
eIsocyanic acid, methylenedi-p-phenylene ester
*MDI

*Methylene bisphenyl isocyanate
*Methylene diphenyl diisocyanate
*Methylenebis(phenylisocyanate)
*Methylenebis(phenylisocyanate) [Diisocyanates]
*Methylenediphenyl diisocyanate, 4,4'-
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Matning av isocyanater (i luft) — en
yrkeshygienisk utmaning

* De ar reaktiva
- Maste derivatisera vid provtagningen

* De finns bade som partiklar och gas

- Staller krav pa bade den som genomfér matningen och pa den
utrustning som anvands

« EXponeringen ar ofta intermittent
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Termisk nedbrytning

1.5,

Airborne thermal degradation products of polyurethane coatings in
car repair shops
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Fig. 3 Emission of isocvanates from two different types of PUR
coatimg (pg emitted 1socyanates per mg PUR coating). Weighed
amounts {about 10 mg) of coating removed from two different car
metal sheets were thermally decomposed m a tube furnace. Samples of
the generated acrosol were collected dunng the first 15 mun of heating.



Matmetoder

« Luft — for i princip alla tekniska varianter av isocyanater,
diisocyanater, polymera varianter, etcetera:

- Filtermetoder
- Denudrar
- Blotkemiska metoder

 Daniel
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Matmetoder

« Luft — for i princip alla tekniska varianter av isocyanater,
diisocyanater, polymera varianter, etcetera:
- Filtermetoder
- Denudrar
- Blotkemiska metoder

« Metoder for att mata pa hud finns

Dermal and Inhalation Exposure to Methylene
Bisphenyl Isocyanate (MDI) in Iron Foundry

Workers

L. LILJELIND'#, C. NORBERG"*®, L. EGELRUD", H. WESTBERG™",
K. ERIKSSON® and L. A. NYLANDER-FRENCH®
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Hudexponering — viktigt?

Skin Exposure to Isocyanates: Reasons for Concern

Dhimiter Bello, Christina A. Herrick, Thomas J. Smith, Susan R. Woskie,
Robert P. Streicher, Mark R. Cullen, Youcheng Liu and Carrie A. Redlich

Environmental Health Perspectives
Vol. 115, No. 3 (Mar., 2007), pp. 328-335 (8 pages)

Published by: The National Institute of Environmental Health
Sciences

£ Previous ltem | Next ltem »
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Matmetoder

« Luft — for i princip alla tekniska varianter av isocyanater,
diisocyanater, polymera varianter, etcetera:

- Filtermetoder
- Denudrar
- Blotkemiska metoder

« Metoder for att mata pa hud finns

* Biologiskt dvervakning i blod urin
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Biomarkorer for 1socyanater
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CH, YR‘ CH,
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Luft- och urinhalter for individer
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Scand JWork Environ Health 2004,30(5).37 1-378

Biological monitoring of exposure to toluene diisocyanate

by Carl Johan Sennbro, MSc," Christian H Lindh, PhD," Hakan Tinnerberg, PhD,' Hans Welinder, PhD,!
Margareta Littorin, MD," Bo AG Jdnsson, PhD'
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Investigative report Eur J Dermatol 2018; 28(2): 143-148

Haneen HAMADA' Assessment of dermal uptake

Hu d ex p one rin g Ingrid LILJELIND: of diphenylmethane-4,4’-diisocyanate

e B LT using tape stripping and biological monitoring
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Figure 4. Diphenylmethane-4,4’-diamine concentrations in
urine. Dermal exposure doses were 10 mg (VI1), 25 mg
(V2), 49 mg (V3), and 50 mg (V4) diphenylmethane-4.4’-
diisocyanate. V: volunteer.

Figure 3. Diphenylmethane-4.4"-diamine concentrations in
plasma. Dermal exposure doses were 10 mg (VI1), 25 mg
(V2), 49 mg (V3), and 50 mg (V4) diphenylmethane-4,4’-
diisocyanate. V: volunteer.
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Hudexponering
« 25-50 mg MDI pa huden < 0,2-0,7 ug/m3 under 8 timmar

* 47% av applicerad mangd absorberas, 0,1-0,3% aterfinns

| plasma.
Investigative report Eur J Dermatol 2018; 28(2): 143-148
Haneen HAMADA' Assessment of dermal uptake
Mogor BRUZEL of diphenylmethane-4,4’-diisocyanate
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Exponeringsbiomarkorer

* FOrdelar  Nackdelar
- Integrerat exp. matt - Ej toppexponeringar
- Avslutad exp. - Ej s6ka emissionskallor
- Oberoende av - Svarare att tolka

skyddsutrustning
- "alla” exp. vagar

- Inkluderar
upptagsfaktorer som
aktivitet, hudskada,
etc

- Manga prover...
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Matmetoder

« Luft — for i princip alla tekniska varianter av isocyanater,
diisocyanater, polymera varianter, etcetera:
- Filtermetoder
- Denudrar
- Blotkemiska metoder

« Metoder for att mata pa hud finns

* Biologiskt dvervakning i blod urin
- TDI, NDI funkar bra
- MDI OK
- HDI och IPDI i urin
- Polymera varianter for HDI finns, men har ingen erfarenhet....
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Peak-exposures och intermittent
exponering

Toxicology and
Article Industrial Health

Taomicology and Industrial Health
2020, Val. 36(1 1) Ba5-a91

Practical learnings from an epidemiology 3 The Aubort) 1020

study on TDI-related occupational asthma: “=eepeere
Part ll—Exposure without respiratory DOk 0 1T Ea0seTa0n
protection to TWA-8 values indicative ®SAGE

of peak events is a good indicator of risk

Patrick M Plehiers®, Anne H Chappelle
and Mark W Spence
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Sammanfattning

 Polyuretanprodukter ar vida spritt

* De flesta primaranvandare av diisocyanater har stor
medvetenhet

» Anvandare av PUR-produkter ar inte lika medvetna
- Se upp for termisk bearbetning

 Det kravs mycket kunskap for att mata och bedoma
exponering
- Och det finns en uppsj6 av metoder, just darfor (?)

« En matning som visar pa icke-detekterbara
exponeringsnivaer betyder inte att arbetet ar
oexponerat!
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Tack for uppmarksamheten!
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