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Forord

Grunnlagsdokumenter for fastsettelsgranseverdiertarbeides av Arbeidstilsynet i samarbeid
med Statens arbeidsmiljginstitutt (STAMIpagena arbeidslivetNaeringslivets
hovedorganisasjon/Norskdaostri og Landsorganisasjonen i Norge) i henhS8laaikgi for
utarbeidelse og fastsettelse av grenseverdier for forurensnemgee ttedakdsadmies feer
utarbeidevedimplementering av kommisjonsdirektiv 2017/164/EU fag$ajanar 2017.

EU-radets direktiv 98/24/EC (Vern av helse og sikkerhet til arbeidstakere mot risiko i

forbindelse med kjemiske agenser pa arbeidsplassempri 1998 stiller krav om at-EU

kommisjonen skal legge frem forslag til indikative grenseverdier for eksponering av visse
kiemikalier som medlemslandene ma innfare pa nasjonalt niva. De nasjonale grenseverdiene kan
veere hgyere enn de som star opptlirektivet, dersom et medlemsland mener at det er

ngdvendig av tekniske og/eller gkonomiske hensyn, men landene bgr neerme seg den indikative
grenseverdien. Direktivet stiller krav om at indikative grenseverdier vedtas gjennom
kommisjonsdirektiv.

| Norge ble de indikative grenseverdiene innfgrt som veiledende administrative normer. Da nye
Arbeidsmiljgforskrifter tradte i kraft 1.1.2013 ble de veiledende administrative normene
forskriftsfestet i forskrift om tiltaksg grenseverdier og fikk betegneitteiksverdier. | 2015

ble begrepet «grenseverdi» for kjiemikalier presisert og begrepet «tiltaksverdi» for kjiemikalier ble
opphevet i forskrift om tiltakeg grenseverdier. | vedlegg 1 til forskriften ble det innfart en
tydeliggjering av anmerkningene.

Arbeidstilsynet har ansvaret for revisjonsprosessen og utarbeidelse av grunnlagsdokumenter for
stoffene som blir vurdert. Det toksikologiske grunnlaget for stoffene i denne revisjonen baserer
seq i hovedsak pa kriteriedokumenter fra EUs vitenskapskofaiséstettelse av grenseverdier,
Scientific Committee for Occupational Exposure Limits (SCOEL). SCOEL utarbeider de
vitenskapelige vurderingene som danner grunnlaget for anbefalinger til helsebaserte
grenseverdier, og disse legges fram for kommisjonen.

Satens arbeidsmiljginstitutt (STAMI) ved Toksikologisk ekspertgruppe for administrative

normer (TEAN) bidrar med faglige vurderinger i dette arbeidet. TEAN vurderer og evaluerer de
aktuelle SCOEL dokumentene, presiserer kritiske effekter og vurderéordadrttidsverdier

ut i fra den foreliggende dokumentasjonen. Videre sgker og evaluerer TEAN nyere litteratur etter
utgivelsen av dokumenfEBEANbr uker kriteriene gitt i SCOELZ¢
O0Met hodol ogy for t he de rmitsr Key documentation (eecsionu7/p at i o
June Dété & inkluderti TEANs Metodedokument dePi®gedyre for utarbeidelse av
toksikologiske vurderinger for stoffer som skal implementeres i det norske regelverket for
grenseverdier etter direktiv fra-E@nmisjonen) utarbeidet for denne revisjonen.

Informasjon om bruk og eksponering i Norge innhentes fra Produktregisteret, EXPO databasen
ved STAMI og eventuelle tilgjengelige maledata fra virksomheter/neeringer.
Beslutningsprosessen skjer gijennom drgftatgsiaer Arbeidstilsynet, Neeringslivets
hovedorganisasjon/Norsk Industri og Landsorganisasjonen i Norge deltar, samt
orienteringsmgter og offentlig hagring. Konklusjonene fra hgringen med forskriftsendringer og
nye grenseverdier forelegges Arbegisosiepartementet som tar den endelige beslutningen.
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Innledning

Dette grunnlagsdokumentet omhandler vurderingsgrunnlaget for fastseftetseagrdor
nitroetan Innholdet bygger spesielt pa anbefalinger fra Scientific Committee on Occupational
Exposue Limits (SCOEL) i EU famitroetan(vedlegg 1yamtvurderinger ogommentarer fra
Toksikologisk Ekspertgruppe for Administrative Normer (TEAN).

1. Stoffets identitet

Nitroetan(C;HsNO>) og dets molekylformel, synonymer av stoffets navn, stoffets
identifikasjonsnummer i CheraldAbstract Service (CA8),European Inventory of Existing
Commercial chemical Substances (EINEC8I.EC-nr.)) ogindekseringsnummer (Indeks) i
EINECSder disse er kjeat gitt i tabell 1. Strukturformelmtroetanervist i figur 1.

Tabell 1. Stoffetsnavn ogdentitet.

Navn NITROETAN
Molekylformel CHsNO:
Synonymer 1-Nitroethane
CASnr. 79243
EC-nr. 2011889
Indeks-nr. -

~">NO,

Figur 1 Strukturfornel avnitroetan.

Lhttps://en.wikipedia.org/wiki/Nitoethane
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2. Fysikalske og kjemiske data

Nitroetan er en fargelgs vaeske ned mild, fruktidpletktises til tabel for fysikalske og
kjemiske data famtroetan

Tabell 2. Fysikalske og kjemiske datanitmoetan

Kjemisk formel C:HsNO:
Molekylvekt (g/mol) 75,07
Fysisk tilstand Fargelgsaeske
Smeltepunkt(°C) -89,3*
Kokepunkt (°C ved 101,3 kPa 114
Flammepunkt (°C) 41 (open cup)
SelvantennelsestemperatyfC) 410**
Tetthet (g/cm 3, 20°C) 1,051
Laselighet i vann(20 °C ) 45 g/P*
Laselighetandre Igesmidér (20 °C) Laselig i alle forhold i dietyl eter og etanol, lgselig
acetof
Damptrykk 2,1 kPg20°C) 2,8 kPa (28 y***
SCOEL: 2.1 kPA (2€) og 2.9 kPA26 °C)
Damptetthet (air = 1) 2, By *xx
Fordampningshastighet (butylacetat = 1) 1,24%*
Fordelingskoeffisientn-oktanol/vann (log Kow) (0,18
Omregningsfaktor (20 °C, 101 kPa 1 ppm = 3,12 mg/h 1 mg/me = 0,320 ppm

Tilfayelser til SCOEHokumentéthttp://www.ilo.org/dyn/icsc/showcard.display?p_card_id=0817
“https://comptox.epa.gov/dshboard/dsstoxdb/results?utf8=%E2%9C%93&searcRi439
“https://toxnet.nlm.nih.gov/cgbin/sis/search2/r?dbs+hsdb: @term+@rn+@rel+Z93
“https://pubchem.ncbi.nim.nih.gov/compound/nitroethane#section=Vdpensity

2.1 Forekomstog bruk
Nitroetan brukes softiisetningsstoff drivstoff, som et Igsemiddel for cellulose estere, vinyl,

alkyd og andre harpikser og voks, og som en forlagdeplidsiverDet brukes ogsa i kjemisk
syntese.

3. Grenseverdier
3.1 Naveerendegrenseverdi

NaveerendgrenseverdiNorge fornitoretaner:50 ppm,155mg/m? fastsatt i 1989
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https://toxnet.nlm.nih.gov/cgi-bin/sis/search2/r?dbs+hsdb:@term+@rn+@rel+79-24-3

3.2. Grenseverdi fra EU

Den europeiske vitenskapskomiteen, SCOEL fofashitroetani sitt kriteriedokument fra
2012

IOELV (Indicative Occupational Exposure Limit Val2@ppm,62mg/m?
STEL (Short Term Exposure LimitROppm sonkorttidsverdi

Anmerkning«skin»

3.3. Grenseverdier fra andre land og organisasjoner

Tabell 3. Grensevatier fornitroetanfra andre land og organisasjoner.

Land Grenseverdi Korttidsverdi Anmerkning
Organisasjon (8 timer) (15 min) Kommentar
Sverige 20 ppm, 50 ppm Anmerkning V (veiledende

60 mg/n# 150 mg/ms korttidsverdi)(1993
Danmark 100 ppm
310mg/ m3
Finland 20 ppm 100 ppm (2014
62 mg/m3 312 mg/ms
Storbritannia Finner ikke verdi - -
Nederlangl 20 ppm -
ACGIH, USA 100 ppm - -
307 mg/m3
NIOSH, USA 100 ppm - -
310 mg/m3
Tyskland, MAK 10 ppm - Overskridelsesfaktd (4)
310 mg/ m3 D (Entenfinnesdetingen
data for en vurdering av sk
pa embryo elleo$ter ellesa
er navaerendigjengelige da|
ikke tilstrekkelig for
klassifisering i en av gruppé
A-C)
Tyskland, Myndigheten|[ 100 ppm -
310 mg/m3

1Arbetsmiljovetets Hygieniska gransvarden AFS 2015:7,
https://www.av.se/globalassets/filer/publikationer/foreskrifter/hygienigkansvardeafs20157. df.

2 At-vejledning, stoffer og material€r.0.1, 200'https://arbejdstilsynet.dk/da/regler/atejledninger/g/e0-1-
graensevaerthr-stofferog-mat

3Social og halsovardsministeriet, WaRlen, Koncentrationer som befunnits skadliga, Helsingfors, 2016,
http://jul kaisut.valtioneuvosto.fi/bitstream/handle/10024/79110/STM_9_2016- HTP
varden_2016_Ruotsi_22122016_NETTI.pdf

4EH40 andre utgave, 20b8p://www.hse.gov.uk/pubns/priced/eh40.pdf
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https://www.av.se/globalassets/filer/publikationer/foreskrifter/hygieniska-gransvarden-afs-2015-7.pdf
https://arbejdstilsynet.dk/da/regler/at-vejledninger/g/c-0-1-graensevaerdi-for-stoffer-og-mat
https://arbejdstilsynet.dk/da/regler/at-vejledninger/g/c-0-1-graensevaerdi-for-stoffer-og-mat
http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/79110/STM_9_2016_HTP-varden_2016_Ruotsi_22122016_NETTI.pdf
http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/79110/STM_9_2016_HTP-varden_2016_Ruotsi_22122016_NETTI.pdf
http://www.hse.gov.uk/pubns/priced/eh40.pdf

5http://www.ser.nl/en/oel_database.aspx

6Guide to occupational exposure values compiled by ACGIH, 2017.

7Baua, TRGS 900, oppdatert 20i#s://www.baua.de/DE/Angebote/Rechtstextmd Technische
Regeln/Regelwerk/ TRGS/pdf/ TRGS
900.pdf;jsessionid=439FFF321DF2323E60F868CDOSEREN2?  blob=publicationFile&v=2

3.4. Stoffets klassifisering

Nitroetaner i henhold til CLP Annex VI, tabell 3.1 (Liste over harmonisert klassifisering og
merking av farlige kjemikalier) klassifisert og merket i ulike fareklasser, med faresetninger og
koder, som gitt i tabelinedenfor.

Tabell 4. Fareklasser, farekategori med forkortelse, merkekoder og faresetninger for
nitroetan.
Fareklasse Merkekode Faresetning
Farekategori
Forkortelse
Brannfarlig veeskleategori 3 H226 Brannfarlig vake og damp
Flam. Liq 3
Akutt giftighet, kategori 4 H302 Farlig ved svelging
Acute Tox. 4
Akutt giftighet, kategori 4 H332 Farlig ved innanding
Acute Tox. 4

1 CLP ((Forordning (EC) Nr. 1272/2008),
http://www.miljodirektoratet.no/Documents/publikasjoner/M259/M259. pdf
https://echa.europa.eu/informatieon-chemicals/clnventorydatabase

3.5. Biologisk overvaking

For & vurdere grad av eksponering for forurensning i luften pa arbeidsplassen kan man anvende
konsentrasjonen av forurensningen i arbeidstakerens urin, blod eller utandingsluft, eller annen
respons pa eksponeringen i kroppen. EU har sagnferdilette kalt biologisk grenseverdi

(BLV).

SCOEL fremmer ikke et forslag til biologisk grenseverdirostan.
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http://www.ser.nl/en/oel_database.aspx
https://www.baua.de/DE/Angebote/Rechtstexte-und-Technische-Regeln/Regelwerk/TRGS/pdf/TRGS-900.pdf;jsessionid=439FFF321DF2323E60F868CD08E9CD3A.s1t2?__blob=publicationFile&v=2
https://www.baua.de/DE/Angebote/Rechtstexte-und-Technische-Regeln/Regelwerk/TRGS/pdf/TRGS-900.pdf;jsessionid=439FFF321DF2323E60F868CD08E9CD3A.s1t2?__blob=publicationFile&v=2
https://www.baua.de/DE/Angebote/Rechtstexte-und-Technische-Regeln/Regelwerk/TRGS/pdf/TRGS-900.pdf;jsessionid=439FFF321DF2323E60F868CD08E9CD3A.s1t2?__blob=publicationFile&v=2
http://www.miljodirektoratet.no/Documents/publikasjoner/M259/M259.pdf
https://echa.europa.eu/information-on-chemicals/cl-inventory-database

4. Toksikologiske data og helseeffekter

4.1. Anbefaling fra SCOEL

EUs vitenskapskomite (SCOEL) har utarbeidet kriteriedokumentasjon famdetett
september 2011 hvor de anbefalte en grensevestoiffer lik 20 pm (62 mg/fh en
korttidsverdi pa 100 ppm (312 md/nsamt anmerkning for hudopptak, se vedlegg 1.

4.2. Kommentarer fra TEAN

Scoel dokumentet baserer seg pa kriteriedokume@Giad A20013, MAK (20003 DECOS
(20048 0g NEG (1988) i tillegg til litteratursgk frem til februar 2011. TEAN har deretter gjort
litteratursgk i PubMed og Toxline etter nyere toksikologiske data om nitroetan. Det er ikke
funnet nyere data som tilsiedatvurderinger som SCOEL har gjort bgr endres.

Nitroetan metaboliseres relativt raskt til acetaldehyd og nitritt. Disse kan videre omdannes til
acetat og nitrat i kroppen. Inntak av nitroetan farer til gkt dannelse av methemoglobin i blodet.
Dette er erkjent effekt av gkt inntak av nitritter og nitrater. @kt dannelse av methemoglobin er
definert som den kritiske effekten ved eksponering.

Nitroetan kan dessuten gi irritasjon i gyne og luftveier og er grunnen til at SCOEL konkluderer at
det er behov fordettidsverdier ved eksponering.

| dyreforsgk har nitroetagksponering i hgye toksiske konsentrasjoner pavist & kunne gi
histopatologiske endringer i luktepitelet i nesen samt spyttkjertler. Narkotiske virkninger pa
sentralnervesystemet er ogsa beskrevet

Nitroetan har ikke blitt dokumentert & vaere mutagent, karsinogent eller reprotoksisk.

Basert pa modelldata (QSAR) fra analoge stoffer, har SCOEL konkludert at det er behov for en
hudnotasjon, siden det er indikasjoner pa at stoffet kan ha etsidgnitib@ptak.

5. Bruk og eksponering

5.1. Opplysning fra Produktregistret

Data fra Produktregisterets er innhentet oktober 2016, og inneholder opplysninger om mengde
og bruk awitroetan 4 deklareringspliktige produktiitroetaninngar i produksjon av lim,

maling og lakk.

Pa grunn av sikkerhetsbestemmelsene i Produktregisteret kan vi ikke gi eksakte opplysninger om
hvilke bransjer og til hvilket produltroetanbrukes.
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5.2. Eksponering og maledokumentasjon

5.2.1. EXPO-data

Det foreligger ingen maledata foragitan i STAMIs eksponeringsdatabase EXPO.

5.2.2. Prgvetakingg analysemetode

| tabell5 er anbefalte metoder for prgvetaking og analysinmoatanpresentert.

Tabell 5. Anbefalte mtoder for prgvetaking og analyseitwetan
Progvetakingsmetode Analysemetode Referanse
Rar m/XAD-2 Desorpsjon m/EtAc, GE | NIOSH-metode 2526
FID!
6. Vurdering

Den kritiske effekten av eksponering for nitroetaskt dannelse av methemoglobin i blodet,
det vil si at jernet i hemoglobinmolekylet foreligger i tref@mig stedet for som normalt
toverdig. Methemoglobin kan ikke transportere oksygen.

Det er behov for en korttidsverdi for & beskytte mot irritasjon i gyne og luftveier. I tillegg er det
behov for anmerkning for hudopptak da dette utgjar en viktig ekisgsrei.

Da det ikke foreligger maledata som sier noe om eksponeringsnivaet i Norge foreslar
Arbeidstilsynet & falge anbefalingen8@@QEL

7. Konklusjon med forslag til nygrenseverdi

Pa bakgrunn av den foreliggende dokumentasjon og en avveiinglenlksikologiske
dataene og tekniske og gkonomiske hensyn, fowégpiasle:

Forslag til ngrenseverdkorttidsverdi og anmerknifay nitroetan

Grenseverdi(8-timers TWA): 20ppm, 62mg/m 3

Korttidsverdi (15 min):100ppm, 312mg/m 2

Anmerkning: H (H udopptak), S (Korttidsverdi) og E (EU har fastsatt grenseverdi for
stoffet)
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8. Ny grenseverdi

Dette kapitlet utarbeides e@ASD har fastsatt den rgrenseverdien.
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Vedlegg 1: SCOEL/SUM/183, September 2012
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Eurapean

Employment, Social Affairs & Inclusion | m
Commission

Recommendation from the Scientific Committee on
Occupational Exposure Limits for Nitroethane

8-hour TWA:

STEL (15 minutes):

20 ppm (62 mg/m®)

100 ppm (312 mg/m?)

Notation: "Skin"
Substance identification
Chemical name: Nitroethane
Structural formula: H5C [ [}

3 S 2

Synonyms: 1-Nitroethane
EC Mo.: 201-188-9
Annex I Index Mo.: B609-035-00-1
CAS No.: T3-24-3
Molecular formula: CHNC,;
Molecular weight: 75.07

Conversion factor

1 ppm = 3.12 ma/m®;

(20°C, 101 kPa): 1 mg/m® = D.320 ppm

EU classification:

Flam. Lig. 2 HZ226 Flammable liquid and vapour
Acute Tox, 4 * H232 Harmful if inhaled

Acute Tox. 4 * H302 Harmful if swallowed

This evaluation is based on ACGIH (2001a), DFG (2000a), HCN (2004), Fitting (1988),
the references cited in these reviews, and additional references from a literature
search performed by SCOEL in February 2011.

Physico-chemical properties

Nitroethane is an organic compound and a colourdess oily liguid with a mild, fruity
odour. The boiling point of the substance is 114 °C and the vapour pressure 2.1 kPa at
20 9C (DFG 2000a, Zitting 1988) and 2.9 kPa at 25 9C (ACGIH 2001a, HCN 2004). The
vapour pressure 2.9 kPa was used for estimating sensory irritation in humans. The
water solubility of nitroethane is 47 gfl at 20 °C and the log Pow is 0.18. The substance
has a flash point of 41 °C (open cup) and a density of 1.051 g/cm® at 20 °C (ACGIH
2001a, DFG 2000a, HCN 2004).

L

Saptember 2012 3
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Employment, Socis! Affairs & Enchusion | m Eurapean
Recommeandatisn
SCOEL for nitroethane commission

1. Occurrence/use and occupational exposure

MNitroethane is used as a fuel additive, as a solvent for cellulose esters, vinyl, alkyd
and other resins and waxes and as a precursor to explosives. It is also used in

chemical synthesis (ACGIH 2001a, HCN 2004).

2. Health significance
2.1. Toxicokinetics

2.1.1. Human data

Oral intoxications in children show a slow accumulation of methaemoglobin (MHb)
during the first 4 hours post-ingestion. In the next 20 hours, it may reach high levels.
This patterm may be explained by delayed gastrointestinal absorption andfor
enterchepatic recirculation and metabolic activation. MHb formation may be explained
by oxidation of nitroethane with formation of acetaldehyde and nitrite, which can
cause MHb formation. Most children who had ingested nitroethane were discharged
about two days after the ingestion when MHb levels were low (Homfeldt and Rabe
1994, Osterhoudt af al 1995, Shepherd st al 1998). If considering four half-lives being
necessary to reach low MHb levels and thus low nitroethane levels, the biclogical half-
life of nitroethane would cudely be about 10 hours in young children. Taking into
account a delayed absorption from the gastreointestinal tract, the wvalue can be
considered an upper boundary in humans.

2.1.2. Animal data

In anaesthetised rats exposed to 1 000 ppm (3 120 mg/m?), absorption of nitroethane
was 58 % and absorption in the upper respiratory tract was substantial compared to
that in the lower respiratory tract, i.e. the nose functioned as a "scrubbing tower”.
Howewver, bypassing the upper airways showed approximately the same absorption
fraction in the isoclated upper and lower airways. Taking into account the different
surface areas in the upper and the lower ainways suggests that the dose per unit area
is = 1 000 times greater in the upper airways than in the lower airways (Stott and
McKenna 1984). Mo guantitative data on absorption by the oral or dermal route were
available. After oral and inhalation exposure, nitroethane was metabolised to ethanal
and nitrite, and the latter possibly to nitrate. In vitro studies showed that nitroethane
was metabolised by oxidative denitrification through microsomal cytochrome P450
monooxygenases and flavoenzyme oxidases (HCN 2004). After i.wv. application,
nitrosthane was rapidly metabolised and mostly excreted within 30 hours. The
compound was partly excreted in expired air (Machle =t al 1942). No further
information about the toxicokinetics of nitroethane was available.

2.1.3. Skin absorption

Mo relevant data on skin absorption was retrieved on nitroethane in a PubMed search
("CAS MNo. AND skin AND absorption”) that also comprised the dosely related
nitromethane, 1-nitropropane and 2-nitropropane. Neither were relevant data on
nitroethane retrieved from the ACGIH (2001a), the German (DFG 2000a), the Dutch
(HCN 2004} or the MNordic (Ziting 1988) occupational exposure limit [OEL)
documentations.

For nitromethane, ACGIH (2001b} did not assign a skin notation as "skin application to
animals gave no evidence of sufficient absorption to result in systemic injury”. In
contrast, the German DFG (DFG 2000b) assigned a skin notation based on two
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studies. In a non-published study in two female Rhesus monkeys, 47.1 mag
nitromethane was applied ocdusively for 12 hours in a 5.5 % (vw'v) solution on the
shaved skin. Metabolites in urine and fasces were collected. After 72 hours, 15.4 pg
nitromethane had been excreted and only little nitromethane (3.5 pg) was detected in
the skin. As only an extremely small amount of the applied dose was accounted for,
this study cannot be used to evaluate skin absorption; nitromethane may have been
exhaled unchanged and may have been metabolised by denitrification that would
result in formation of nitrite and formaldehyde, which is metabolised to carbon
dioxide. Exhalation could be a major route of excretion. The German DFG assigned a
skin notation to nitromethane, based on the other study, an elder guantitative
structure activity relationship (QSAR) study from the Fiserova-Bergerova group, which
estimated the dermal penetration to 0.6 maf{om® x hour). Assuming a 1-hour
exposure of a skin area of 2 000 cm?, this comesponds to a predicted absorbed dose of
1 200 mg.

Mo skin notation was assigned to 1-nitropropane and 2-nitropropane by ACGIH
(2001c, 2001d) due to lack of relevant data. Neither did the German DFG (DFG 1937)
assign a skin notation to 1-nitropropane. In contrast, a skin notation was assigned to
2-nitropropane (DFG 2006), based on two QSAR estimates. One estimate was derived
from a model from the Fiserova-Bergerova group that suggested a skin penetration
rate of 0.365 mg/{cm?® ¥ hour), which corresponds to a predicted absorbed dose of 730
mg if 2 000 cm® of skin is exposed during one hour. An additional estimate was
obtained from another QSAR model of Guy and Potts, suggesting a penetration rate of
0.04 mg/(cm® x hour) and an absorbed dose of 80 mg at a 1-hour exposure of 2 000
cm® of skin. An additional cause of the added skin notation may be that 2-
nitropropane is a genotoxic liver carcinogen, and even a small absorption may possess
an increased cancer risk.

In conclusion, no relevant experimental data is available about skin absorption for
nitroethane. Skin notations assigned to compounds closely related to nitroethane are
not due to experimental data but due to estimates from QSARs. The predicted 1-hour
absorption through 2 000 cm® skin ranged from 80 to 1 200 mg in nitroalkanes
bracketing the malecular size of nitroethane and its octanal-water partition coeffident.
This suggests that the absorption of nitroethane might be considerable compared to
the inhaled dose at the recommended OEL during an 8-hour working day (10 m? x 62
mg/m?® = 620 mqg).

2.1.4. Upper boundary estimates of methaemoglobin in humans

MHb (HbFe™) formation from nitrite is a complex process in whidh nitrite is oxidised to
nitrate by hasmoglobin in the red blood cell cells. In humans, the half times of blood
nitrite and MHb are about 25 min and 16 min, respectively. MHb is formed by two
processes (Hon ot al 2010), from deoxyhaemeglobin (HbFe**) and from oxyhaemo-
globin [Hb{FeD,)®*).

In the experimental study by Barker ot al (2006), 10 healthy wvolunteers were
administered sodium nitrite {molar weight £9.00) by intrawenous infusion at a dose
rate of & mag/min (5.2 mmal/h) for about 50 min. This infusion resulted in MHb levels
between 5% and 12 %.

A more recent study was performed by Hon of al (2010). Sodium nitrite was infused at
doubling rates of 100, 200, 400, 300 and 1 00 nmal/{min x kg) every 5 min for a
total of 25 min; the majority (77 %) of the infused dose was administered during the
last 10 min of the period, thus the dose was minimally influenced by elimination. The
total infused dose was 0.0155 mmol/kg, cormresponding te a dose rate of 5.0 mmol/h
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in a 70-kg man. The infusion resulted in 2 % MHb in the blood (Hon ot al 2010, Figure
i}).

Assuming a one-compartment model, the steady-state lewel of MHb (Ci) can be
calculated by solving the equation:

C = Cs x (1 — EXP{LNZ [ Tyzx T)).

where C is 5-12 %, Ty is 35 min and T is 50 min in the Barker et af (2006) study.
The resulting steady-state range is 8-19 % MHb. From the Hon ef al (2010) study, a
steady-state level of 17 % can be calculated

The generation of nitrite from exposure te 62 mg/m" nitreethane (the recommended
OEL) in humans can be estimated assuming as a worst case that all absorbed
nitroethane is metabolised to nitrite, i.e. that one mole nitroethane generates one
miole nitrite. Using the same relative respiratory uptake as in rats (58 %; Stott and
McKenna 1984), a lung ventilation of 10 m? in 8 hours and a maolar weight of 75.07,
the resulting maximum formation rate of nitrite is:

62 mg/m® x 0.58 x 10 m? / (8 h x 75.07 a/mal) = 0.6 mmol/h

Assuming a linear relation between nitrite dose rate and MHb concentration at steady-
state, the calculated MHE levels at the 62 n'rgfm] nitroethane condition are:

Barker et af (2006): 8% x 0.6 mmeol/h f (3.2 mmeol/h) = 0.9 %
Barker af af (2006): 19 % x 0.6 mmol/h / (5.2 mmol/h) = 2.2 %
Hon et al (2010): 17 % x 0.6 mmol'h / (5.0 mmol/h) = 2.0 %

These estimates do not take inko account the local metabolism of nitroethane that
potentially may cause high local tissue concentrations. The main metabolic organ is
the liver, but no liver toxicity was observed from nitroethane neither in humans nor at
the repeated dose toxicity testing in animals. This suggests delivery of nitrite to the
blood compartment that is similar to those in the above mentioned estimates. Taken
together, the two independent studies give similar results and suggest that even if all
nitroethane is converted to nitrite, the MHb level will be around 2 %. Thus, it appears
that with respect to MHb formation, no extra uncertainty factor for species difference
is needed when extrapolating from rats to humans.

2.1.5. Biological monitoring

There were no data available.

2.2, Acute toxicity
2.2.1. Human data

Ingestion of nitroethane containing artificial nail removers in children has caused
severe MHb-aemia, requiring one or more treatments with methylene blue. Except for
the MHb-aemia related symptoms, no other symptoms were reported. In all cases,
MHb-aemia had a delayed onsst.

A 20-month-old boy ingested less than one ounce (21 g) of an artificial nail remover
containing 100 % nitroethane. The child oied initially, which was proposed to be due
to oral irritation, but he was asymptomatic when the poison control centre was
contacted. Ten hours later, the child appeared warm, very sleepy, with spontanecus
emesis and respiratory symptoms (type not reported). His MHb concentration was
39 %, which deceased to 5.7 % one hour after methylene blue treatment. He was
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discharged the next day with a MHb concentration of 1.5 %. Some of his presenting
respiratory symptoms persisted a few days (Homfeldt and Rabe 1994).

A 13-month-old gir weighing 10.2 kg ingested an unknown amount of a nitroethane
containing artificial nail remover. She was symptom-free when seen in the emergency
department. However, emesis, lethargy. tachypnoea, tachycardia, cyanosis and a MHb
level of 48% appeared 7 hours after the ingestion, which was decreased after
methylene blue treatment. A rebound was observed 23 hours after the ingestion when
the MHb level was 52 %, which was treated with another dose of methylene blue. The
MHbE level decreased to 5.5% 42 hours after the ingestion, at which time no
symptoms were observed. Serum liver enzyme levels were within laboratory standard
values (Osterhoudt &t al 1995).

Two cases were reported with MHb-aemia in children who had ingested nitroalkane-
containing nail glue removers (Grover ef al 1996). The 2-year-old male was
asymptomatic a half hour after the ingestion. He was lavaged and given activated
charcoal. Nevertheless, 5 hours later he had a grey appearance, which required a total
of three doses of methylena blue treatments to be controlled. He was discharged after
two days. A Z-year-old female was cyanotic and tachypnoeic 22 hours after the
ingestion and had a MHb concentration of 56 %. One methylene blue dose was
sufficient for treatment and she was discharged fully recovered the next day.

A Z-year-old boy with a body weight of 9.5 kg ingested 10 ml of a 98 % nitroethane-
containing artificial nail remowver. He received activated charcoal at admission. One
hour later, the MHb-aemia was 14.5 % and 4.5 hours later 33 %. He was treated with
methylene blue and the level decreased to 24 % at 9.5 hours post-hospitalisation.
However, it increased to 34 % at 12.5 hours post-hospitalisation. At that time he was
treated with another dose of methylene blue. It decreased the level to 25.9 % at 16
hours, but a rebound was seen 24 hours post-hospitalisation, when the level was
40 %. Exchange transfusion was initiated. The child was asymptomatic 38 hours post-
hospitalisation with a MHb level of 1.7 % (Wells and Anderson 199&).

Three additional cases were described by Shepherd ot al (1998). A 27-month-old boy
ingested 0.5-1 ounce of a nail remover with 98 % nitroethane. Immediately after
ingestion, the child was oying, but asymptomatic at amrival at the emergency
department where charcoal was given. At 4 hours post-ingestion, no symptom was
apparent, but the MHb level was 12 %. In the period 7-12 hours post-ingestion, the
MHE level was about 18 % and lips were more or less blue. The MHb level increased to
35.7 % over the next several hours, requiring methylene blue treatment. The child
was discharged the next day with a MHb level of 7.1 %. A Z-year-old-boy ingested less
than 1 ounce of a nail remover containing nitroethane and acetone; gastric lavage was
performed and charcoal was administered. About 5 hours after the ingestion, the boy
appeared grey and lethargic and 7 howrs after the ingestion the MHb level was 27 %
this dropped to 8.2 % after methylene blue administration. After 15 hours, the level
increased to 14.4 % and a second dose of mehylene blue was administered. The child
was discharged 48 hours after the ingestion. Finally, a 2-year-old girl ingested a "few
drops™ of a nail remover containing nitroethane and acetone. She vomited and was
pale 9 hours post-ingestion. At 22 hours post-ingestion, the MHb level was 36 %,
which decreased after methylene blue administration. She was discharged btwo days
after the ingestion.

2.2.2. Animal data

A single inhalation exposure (6—7 h) of rats to 13 000 ppm (40 560 mag/m’) caused
the death of all animals. The MHb level of the animals was 2.8 %. Mo signs of toxicby
were observed after inhalation exposure (5 = & h) of rats to 2 200 ppm (& 864 mg/m’)
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(Dequidt & &/ 1972). Rabbits and guinea pigs were exposed by inhalation to
concentrations of 480-28 850 ppm (1 500-90 000 mg/m?) for 0.5-12 hours.
Increased mortzality was observed in rabbits after exposure to 90 000 mg/m® (0.5 h),
15 000 mg/m’ (3 h) or 3 000 mg/m’ (12 h). Exposure to 3 000 mg/m° (5-6 h).
30 000 ma/m? (3 h) or 90 000 mg/m” (1 h) caused stupor and narcosis (Machle of al
1940).

The oral LDg was 1 625 maglkg in rats, 2 159 mg/kg in mice, and 500-750 mg/kg
were lethal for rabbits (DFG 2000a).

A single intraperitoneal (i.p.) administration of 9 mmol/kg (676 mg/kg) nitroethane in
male BALB/c mice caused no liver towicity as observed from blood sorbitol
dehydrogenase, from alanine and aspariate aminotransferase, and from liver
histopathology (Dayal ot al 1989). It should be noted that serum liver enzyme levels
were still within laboratory standard wvalues in a 1-year-old child with severe MHb-
aemia (see Section 2.2.1).

Wistar rats were treated with a single i.p. dose of 200 mg/kg of nitroethane and the
animals were studied from 4 to 48 hours after the administration (Zitting ot af 1982).
The liver glutathione level decreased significantly (4 h post-treatment), which was
followed by a significant increase (24 and 48 h post-treatment). The MNADPH
cytochrome ¢ reductase decreased significantly (48 h post-treatment) as did 7-
ethoxycoumarin O-deethylase (24 and 48 h post-treatment). The UDP-glucuronosyl-
transferase increased (4-48 h post-treatment) as did epoxide hydrolase (24 and 48 h
post-treatment). Electron microscopy showed progressing diffuse accumulation of lipid
material in hepatocytes and in Kupffer cells. The rough endoplasmic reticulum showed
degranulation (4 h post-treatment) and later disorganisation. Brain glutathione
increased (4 h post-treatment) as did add phosphatase (4-48 h post-treatment) and
acetylcholine esterase (4—48 h post-treatment). In relation to liver toxicity, it is noted
that rats seem to be more sensitive than mice.

2.3. Irritation and corrosivity

2.3.1. Human data
Amoore and Hautala (1983) reported an odour threshold of 2.1 ppm (6.6 mg/m’).

In a review by Ruth (1988}, 100 ppm (310 mg/m3) was reported to be the threshold
for sensory imritation, but no further details were given (“any reported threshold of
irritation te humans™). The related substance 1-nitropropane caused conjunctival
irritation in the majority of volunteers exposed to 100 ppm (Zitting 1988). Taking into
account the weakness of the sensory irritation database, an estimate has also been
derived from a QSAR relating the vapour pressure (P} at room temperature for non-
reactive volatile compounds and the concentration depressing the respiratory rate in
mice by 50 % due to sensory irritation (log RDg (ppm) = 2.54 + (0.872 % log P {mm
Hg), N=75, * =0.84 (Alarie ot al 1995)); this relation suggests an RDg of 5 085
ppm. RDg; values have been correlated with the Threshold Limit Values (TLV) and the
relation TLV ~ 0,02 x RDsy has been established for sensory irritants (Schaper 1953,
Mielsen ot al 2007). This relation suggests a TLV at 153 ppm if sensory imritation is the
critical effect. Although each data set has limitations, the owverall concordance between
the sensory irritation estimates supports that a threshold for sensory irritation can be
set at 100 ppm, which is used for recommending the STEL.
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2.3.2. Animal data
Skin
According te ACGIH (2001a), nitroethane is slightly imritating to the skin of rabbits (no

further details given). Mo skin irritation was observed after 5 daily dermal (non-
occlusive) exposures of rabbits (Machle et af 1940).

Eyes

The exposed animals in the inhalation study by Machle af af (1940) showed signs of
irritation of the eyes ([conjunmctival irritation, reddened lids, eye discharge, eye
closure). According to the authors ("0.05 % were found to be safe and tolerabla™), the
concentration of 0.05 % (500 ppm, approx. 1 500 mg/m’) can be interpreted as an
acute no observed adverse effect level (NOAEL) for eye irritation (ACGIH 2001a, DFG
2000a). This is consistent with the results of Gushov (1982a,b) indicating a NOAEL of
350 ppm and a lowest observed adverse effect level (LOAEL of) 1 000 ppm for eye
irritation after repeated exposures.

Respiratory tract

The exposed animals in the inhalation study by Machle af af (1940) showed signs of
irritation of the respiratory tract (dyspnoea, occasionally audible rales). According to
the authors ("0.05 % were found to be safe and tolerable™), the concentration of
0.05 % (500 ppm, approx. 1 500 mg/m3) can also be interpreted as an acute NOAEL
for respiratory irritation (ACGIH 2001a, DFG 2000a).

Repeated inhalation exposure of rats to 100, 350 and 1 000 ppm (312, 1 092 and
2 120 mg/m°: 6 h/'day, 5 days/week for 90 days) produced dose-related degenerative
and inflammatory changes in the olfactory epithelium of the nose at concentrations of
350 ppm and above. The lowest concentration of 100 ppm caused no signs of irritation
(Gushov et al 1982a, b). Mice exposed similarly showed minimal changes in the nasal
turbinates and transient effects on salivary gland epithelium. Thus, the 100 ppm
exposure concentration was judged to be a minimal effect level (Gushov ot al 1982b).

2.4. Sensitisation

2.4.1. Human data

Human studies on sensitisation were not available.

2.4.2. Animal data

Studies on sensitisation in animals were not available.

2.5. Repeated dose toxicity

2.5.1. Human data
Human data on the effects of repeated exposure were not available.

2.5.2. Animal data

Inhalation

In a preliminary 4-day rat study by Gushov (1982a), no effects were observed at 350
ppm except thymus atrophy in females. However, this effect was not confirmed in the
S0-day study. At 1 000 ppm, dinical signs (drowsiness (only after the first exposure),
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dull dark-red eyes, slight amount of porphyrin around the eyes) ocourred, which were
more pronounced at 2 000 ppm (additional slight amount of porphyrin around the
nares). All animals of the 4 000-ppm group died.

In the main study by Gushov et al (1982a, b), F344 rats and BEC3F1 mice (15 animals
per sex and group) were exposed by inhalation to 100, 350 and 1 000 ppm (312,
1092 and 2 120 mg/m*; & hfday, 5 days/week for 90 days). Five animals of each
group were sacrificed after 20-30 exposures. In rats of the 1 000-ppm group, a
decreased body weight gain was observed at the end of the study. Other effects at
this concentration were MHb-aemia (51 % MHb for males and 62 % MHb for females
immediately after the last exposure) associated with cyanosis, increased reticulocytes,
formation of Heinz bodies and enlargement, congestion as well as extramedullary
hasmatopoiesis of the spleen. Furthermore, moderate degenerative and inflammatory
changes in the olfactory epithelium of the nose, slight hepatocellular vacuclisation and
slightly decreased cytoplasmic granularity of the renal cortical tubular epithelium as
well as of the ductal epithelial cells of the salivary glands were observed. In the 350-
ppm group, similar effects were noted, which were less severe than those at the
highest exposure lewvel. The MHb concentrations were 13 % for males and 31 % for
females immediately after the last exposure. At 100 ppm, very slight non-significant
changes in MHb levels (5.3% for females and 2.4% for males) and slight
histopathological alterations in the spleen and salivary glands were evident in rats.
The MHb concentration (100-ppm group) was significantly increased in female rats at
the interim sacrifices (4.7 % ws. 0.4 % in controls), but did not reach statistical
significance at the terminal sacrifice (5.3% wvs. 0.5% in controls)., The
histopathological changes ocourred in the spleen (congestion: 5 males and 5 females,
extramedullary haematopoiesis: 5 males and 1 female) and salivary glands
{cytoplasmic granularity: 5 males and 5 females, and very slight tinctorial properties:
5 males and 1 female). For rats, it was concluded that 100 ppm was a "minimal effect
level”. Mice showed similar effects, which, howewver, were less severe than those in
rats. Granular hyperplasia of the olfactory epithelium was apparent at 1 000 ppm
(1 female (slight), 4 females (moderate) and 5 males (moderate]), at 350 ppm (4
femnales {moderate), 5 males (moderate)) and at 100 ppm (1 female (slight)), but no
effect was observed in unexposed controls. A transient effect was observed in the
salivary gland at 29 days (interim kill}). At 1 000 ppm, effects were: 1 female (slight)
and 4 females (moderate):; at 250 ppm effects were: 5 females (moderate); at 100
ppmi: 5 females (very slight to slight): no effect was observed in males and neither
was any effect observed at the end of the 13-week study. According to the authors
(Gushov et al 1982a,b), the minimal effect level [(LOAEL) was 100 ppm both for the
rat (spleen and salivary glands) and for the mouse (nasal turbinates and btransient
effects to the salivary gland epithelium].

Long Evans rats (40 animals per sex and group) were exposed to 0, 100 and 200 ppm
(262 and 525 mg/m?) by inhalation on 7 hf/day, 5 days/week for 2 years (Griffin ot al
1588). An extensive examination (body weight, organ weights and histology,
haematological and dinical-chemistry parameters) revealed slightly reduced body
weights in exposed animals. The critical endpoint of the subchronic study (Gushov of
al 1982a, b), MHb-aemia, was not addressed in this chronic study neither were nasal
histopathology. For further description, see Section 2.7.

Oral

Studies on repeated oral exposure in animals were not available.
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Dermal

Mo systemic effects were observed after 5 daily dermal (non-occlusive) exposures of
rabbits to nitroethane (Machle = al 13240).

2.6. Genotoxicity

2.6.1. In vitro

Nitrosethane was not mutagenic in several Ames tests with Salmonells Typhimurium
strains TASZ, TASS, TAL00, TA102, TA1S535, TA1537 and TA1538 when tested with
and without metabolic activation (DFG 2000a, HCN 2004]).

2.6.2. In vive — Human data

Human data on genotoxic effects in vive were not available.

2.6.3. In vive — Animal data

A negative result was reported in a micronucleus test in Charles-River mice. The
animals were exposed for bwo consecutive days to oral doses at 0.26, 0.53 and 1.05
gfkg and the bone marrow was examined & hours after the last dose. Thus, the
protocol represents sampling both at 6 and 20 hours post-treatment and the highest
dose was about the LDz The positive control agent, methyl methanessulphonate (90
mag/kagfday i.p.) induced a highly positive response (p = 0.001), which increased the
micronucleus formation to about 10 times the background level (Hite and Skeggs
1979). Sampling at 24, 48 and 72 hours post-treatment has been recommended by a
US EPA working group to detect slowly metabolised compounds. Ethyl methane-
sulphonate (closely related to the positive control substance used in this study) is an
appropriate control compound for an early response and 7,12-dimethylbenzanthracene
for later sampling times (Heddle ot al 1983). Taking into account the dose levels, the
adequate positive control response and the fact that nitroethane is rapidly
metabolised, the negative responsse may rather represent a real finding than a false
negative result.

A dominant lethal test in Long-Evans rats gave a negative result in a mixed exposure
study with combined inhalation exposure of male animals to 10 ppm nitroethane,
9 ppm diethylhydroxylamine (both about 7 hfday, 5 days/week) and a low level of
diethylamine hydrogen sulphide (24 hfday, 7 days/week) for sewveral months and
afterwards mated with untreated females. The fertility rate of the animals was low,
59 % in the treated and 39 % in the unexposed controls (Legator of al 1979). The
study has several limitations, induding the low exposure level,

Multinucleated spermatids were observed in 2/53 mice exposed by inhalation to 1 000
ppm (2 120 mg/m’) en & h{day, 5 days/week for 13 weeks (Gushov ot al 1982a). This
effect is indicative of chromosomal damage (HCN 2004).

2.7. Carcinogenicity
2.7.1. Human data
Human data on carcinogenic effects were not available.

[ . e F il
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2.7.2. Animal data

A Z-year low-dose mixed exposure was conducted in Swiss mice (Heicklen et al 1982).
Exposures were to diethylhydroxylamine (10 ppm, 6-8 h/day, 5 daysfweek),
nitroethane (10 ppm, &8 h'/day. 5 days/week) and diethylamine hydrogen sulphide
(=1 ppm. 24 h/day, 7 days/week). The controls were exposed to filtered air. Groups
contained 40 males (M) and 40 females (F}. Survival in the combined control group
(M+F) was 79% and in the combined exposed group [(M+F) 93 %. Extensive
histopathology was conducted and the authors only noted tweo notable findings. In
male controls and male exposed mice, the incidence of all kinds of tumours was 0.41
and 0.63 (p = 0.12), respectively, whereas the trend in females was opposite (0.68
versus 0.36 (p = 0.0005)). The incidence of primary skin tumours (malign and benign
combined) was 8 % in the male controls and 24 % in the exposed males (p = 0.048).
There were no neoplastic skin lesions in either control or exposed females except for
one adenoma in an exposed female mouse. This study suggests no exposure-
dependent neoplastic lesions in mice at 10 ppm nitroethane; excess skin tumours
were not detected in other studies.

Long-Evans rats were exposed for up to 2% year with interim sacrifice. Exposed rats
(27 males and 18 females) received about 9 ppm diethylhydroxylamine (7-12 h/day.
5-& days/week), about 9 ppm nitroethane (7-12 hfday, 5-& days/week) and a low-
level disthylamine hydrogen sulphite level (24 h/day. 7 days/week). Controls (25
males and 1B females) received filtered air. There was no significant difference
between body weight, haematology and blood biochemistry parameters.
Histopathology was comprehensive. The only noticeable exposure-dependent finding
was two testis tumours in the exposed group, whereas none was observed in the
controls (Heicklen af af 1981). This finding was not confirmed in the below described
study where much higher concentrations were used.

Male (M) and female (F)} Long-Evans rats were exposed to 0 (50 M and 40 F controls),
263 (40 M and 40 F) and 525 mag/m?® (41 M and 39 F) of nitroethane 7h/day, 5
days/week for 2 years (Griffin et al 1988); the study was conducted at Alamongordo,
MNew Mexico, which is situated 1.3 km above sea level and thus the appropriate
exposure metrics is the mg/m® level, whereas the ppm cannot be readily interpreted.
The percentage of surviving rats at 2 years of exposure was 50.0, 47.5, and 58.5 (M)
and 42,5, 42.5 and &4.1 (F), respectively, and thus, nitroethane did not affect the
survival. No pharmacological or no other overt effect of exposure was cbserved. The
mean body weights (g) were generally less in the nitroethane groups. Thus, at the end
of the 2-year period, the mean male body weight was 686, 645 (94 % of controls)} and
653 (95 % of controls), respectively, and mean female body weight was 439, 386
(88 % of controls) and 382 (87 % of controls), respectively. In the males, a
statistically significant decrease was observed in the low-dose group and occasionally
in the top-dose group, where the decrease was statistically significant in the weeks &-
15 and occcasionally thereafter. In the females, a significant decrease was always
observed in the top-dose group and occasionally in the low-dose group. Mo effect
appeared on the haematolegical parameters, erythrocyte count, packed cell volume,
mean corpuscular volume, haemoglobin and leukocyte counts. Serum chemistry
comprised aspartabe and alanine aminotransferase, total bilirubin, total protein,
creatinine, sodium and potassium, and blood urea nitrogen. Exposure-dependent
effects were increased total protein and blood urea nitrogen in the female top-dose
group. There was no consistent exposure-dependent effect on relative and absolute
weights of the liver, kidney, brain, heart and lungs. The microscopic examinations
comprised numerous tissues, but only age-dependent degenerations were observed,
which showed neither exposure-dependent nor carcinogenic effects. Thus, the totsl
number of tumours in male and female controls was 46 and 46, respectively. In tha
low-dose group there were 44 tumours in males and 56 in females, and in the top-
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dose group there were 33 and 43, respectively. Taking the body weight as the aitical
effect (significantly reduced in the low-dose males and occasionally in the females)
suggests a LOAEL at 263 mg/m°. The MHb level was not reported, neither was nasal
histopathology performied.

2.8. Reproductive toxicity

2.8.1. Human data
Human data on reproductive or developmental effects were not available.

2.8.2. Animal data

Fartility

Mo significant exposure-dependent effects on reproduction were detected in a 3-
generation study in Swiss mice by Heicklen &t af (1979). The animals were exposed by
inhalation to concentrations of 11 ppm (34.3 mg/m?®) nitroethane in combination with
& ppm diethylhydroxylamine for about 8 h/day, 5 days/week. An additional continuous
exposure (24 hfday for 7 days/week) was to an unknown concentration of diethyl-
amine hydrogen sulphite. Controls were exposed to filtered air. There was no
statistical difference between litter size in controls and exposed mice. The number of
pups that were stillborn or died soon after birth was significantly higher in the controls
{2.B6 % ws. 1.732 %). Microscopic examination of the second and the third generation
showed an extremely small number of lesions, which were considered incidental
findings. It is noted that the nitroethane exposure concentration was low.

There were no lesions of reproductive organs in Long-Evans rats, which inhaled 263 or
525 rng,u"ma, 7 hiday, 5 days/week for 2 years; the studied organs in males were
testes, prostate, epididymis and seminal vesicles, and in females, the ovaries, uterus,
cervix and oviduct (Griffin o al 1988).

Developmental toxicity

Developmental toxicity was studied in pregnant Swiss mice, which were exposed by
inhalation to a nitroethane concentration of 14.3 ppm (44.6 mgfm?) for about 8 h/day
on gestation days &-17 in combination with 9 ppm diethylhydroxylamine and
continuous exposure to an unknown concentration of diethylamine hydrogen sulphite.
Control animals received filtered air. On day 18 of gestation, the females were
sacrificed and foetuses were removed by caesarean section. In controls and the
exposed group, pregnancy ratios (pregnant/bred) was 23/25 and 24/25, respectively,
implantation sites (left hom/right hom) 126/125 and 144/137, respectively,
resorptions/live foetuses 0/251 and 2/279, respectively, the average foetal weight was
1.02 and 1.06 g, respectively, and the mean live litter size was 11 and 12 pups,
respectively. Neither significant maternal nor developmental effects were observed,
nor were unusually skeletal variations in the foetuses observed (Baliles =t al 19738). It
is noted that the nitroethane exposure concentration was low.

Nitrite
A=z nitrite is an important metabolite of nitrosthane, its reproductive effects were

evaluated in relation to exposure at the proposed OEL: the evaluations showed that
reproductive toxicity is not expected from this metabolite.

Several studies with high doses (about 200 mg/kg/day or more) of sodium nitrite
{(MaMO,;) in pregnant rats indicated that nitrite can pass the placenta, increase
mortality, cause liver damage and decrease haematopoiesis among pups. A drinking-
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water study with NaNO, suggested a no observed effect level (NOEL) of about S0
mag/kgfday (0.72 mmol/kgf/day) and a 2-generation reproductive toxicity study
showed no effect on litter size, postnatal mortality, growth rate or life span at 23
mag/kag/day (0.33 mmel{kg/day], which was the top-dose (JECFA 1996).

A reproduction and fertility study in Swiss CD-1 mice was reported by JECFA (2003),
in which the F; generation was exposed to drinking-water containing 0.06 %, 0.12 %
and 0.24 % (w/v) of NaNO; for the continuous cohabitation phase; the corresponding
doses were 120, 260 and 420 mg/kg bw/day. A control group was also induded. As no
effects on reproduction were noted during this phase. only the controls and the
highest dose group were retained after weaning and examination for potential
reproductive toxicity in the F; and Fz generations. No adverse effect on reproduction or
reproductive performance was observed at 420 mg/kg/day (6.1 mmol/ka/day). which
was considered the NOEL for reproductive toxicity.

At the recommended OEL, a 70-kg man is exposed to less than 0.07 mmol/kg nitrite.

3. Recommendation

In humans, the sensory imritation threshold may be about 100 ppm (312 mag/m?).
Acute oral overexposure caused MHb-aemia and related symptoms.

Nitroethane was not found to be mutagenic. Long-term inhalation studies in mice and
rats showed no consistent carcinogenic effect with exposures up to 525 mg/m® In
rats, 10 ppm (31 mg/m?) caused neither developmental toxicity nor reproductive
effects in mice. Mo histopathological effect was observed on reproductive organs at
exposures up bo 525 mg/m” in rats.

In rats, = 350 ppm (1 092 mag/m®) caused MHb-aemia and associated sympbtoms,
degeneration and inflammation in the olfactory epithelium, and hepatic, renal and
salivary gland effects. At 100 ppm (312 mg/m”), the MHb concentration was slightly
increased (~ 5 %) with minimal histopathological effects in the spleen and the salivary
gland. At 263 mag/m? (84 ppm). the only observed effect was a decreased baody
weight; the MHb concentration was not reported and nasal histopathology was not
performed. Due to this limitation of the study, this level is considered the LOAEL,
although the level may be close to the NOAEL, and used as the point of departure for
recommending an OEL.

Due to the marginal effect, an uncertainty factor of two is considered suffident for the
extrapolation from the LOAEL to the NOAEL and due to the mild adverse effect, an
additional uncertainty factor of bwo is considered suffident for extrapolation from the
NOAEL to the recommended OEL. SCOEL considers these uncertainty factors to include
also the uncertainties in the database. Due to the preferred value principles, the valus
is rounded off to 20 ppm (62 mg/m”) and proposed as the 8-hour OEL for nitrosthane.

From a separate analysis of nitrite effects in humans, the OEL is considered to protect
against MHb-aemia in humans where a level of 5% is considered tolerable (Bolt ot af
1985). Also not addressed in the key study was the nasal effect. However, at a slightly
highar exposure level (312 mg/m?) the effect was minimal. The margin-of-exposure
between the recommended OEL and the minimal local effect is 5, which is considered
sufficient.

Informative studies on reproedudtive toxicity is limited to no effect on sex organs at
525 mg/m” in a 2-year study in rats. At the recommended OEL, the exposure to the
nitrite metabolite is below the NOELs in rat and mowuse studies and thus no
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reproductive toxicity is expected from this metabolite. Additionally, there is litte
concern about genoboxicity.

A STEL at 100 ppm is proposed to prevent sensory irritation. Mo relevant experimental
data is awvailable about skin absorption for nitroethane. Skin notations assigned to
nitroalkanes cosely related to nitroethane are not due to experimental data but due to
estimates from QSARs. The predicted i-hour absorption through 2 000 cm?® skin
ranged from 80 to 1 200 mg in nitroalkanes, bracketing the molecular size of
nitroethane and its odanol-water partion coefficient. This suggests that the
absorption of nitroethane might be considerable compared to the inhaled dose at the
recommended OFL during an 8-hour werking day (10 m® x 62 mg/m® = 620 mg). all
together, a skin notation is proposed for nitroethane.

There were no data concerning the sensitising properties of nitroethane.
There were no data for biclogical monitoring available.

At the recommended TWA, no analytical difficulties are expected as much lower
concentrations of the closaly related compound, nitromethane, can be determined
[Takeuchi ot al 2010).

The present Recommendation was adopted by SCOEL on 26 September, 2012,
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