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	Massachusetts Air Guidelines
:  

AAL  =  0.1 ug/m3  (0.02 ppb)
 (annual average concentration)

TEL   =  0.1 ug/m3  (0.02 ppb) (24 hour average concentration)



	Chemical Properties:  (HSDB 2010)

	Odor characteristics: 
	Acrid  (Ruth 1986)

	Odor threshold:
	1300 ug/m3  (Amoore and Hautala 1983)

	Irritant:
	Yes, to upper respiratory tract and eyes

	Sensitizer:
	Yes

	Chemical class:
	Acid anhydride gas

	Boiling Point:
	202oC

	Melting Point:
	52.8oC

	Vapor pressure:
	0.1 mm Hg @ 20oC

	Molecular Weight:
	98.06

	Unit Conversion factor:  
	4.011 ug/m3 per ppb at 25oC



	Critical Effects
:

· Irritation of nose, eyes, respiratory tract.

· Target organ systems affected include the eyes, and upper and lower respiratory tract.



	Potentially Susceptible Populations:

· Children, asthmatics and people sensitized to acid anhydrides.


	TEL Basis for Criteria:  

Available chronic inhalation noncancer toxicity values:

REL    0.7 ug/m3        (CalEPA 2001)

The REL of 0.7 ug/m3 derived by CalEPA (2001) was selected as the basis of the TEL.

TEL = 0.7 ug/m3 x 0.2 (RSC) = 0.14 ug/m3, rounded to 0.1 ug/m3 (0.02 ppb)

The CalEPA REL is based on the study by Short et al. (1988) where rats (15/sex/group), hamsters (15/sex/group), and monkeys (3/sex/group) were exposed to 0, 1.1, 3.3 or 9.8 mg/m3 maleic anhydride vapors for 6 hours/day, 5 days/week for 6 months.  Dose-related hyperplastic changes in the nasal epithelium were observed at all exposure levels in rats and hamsters (obligate nose breathers).  Dose-related neutrophilic infiltration of the nasal epithelium was observed in all three species at all exposure levels.  The observed histopathological effects are considered mild and reversible, associated with the adverse effects of repeated acute exposure to a strong irritant (CalEPA 2001).

As described by CalEPA (2001), all species showed signs of irritation of the nose and eyes at all dose levels, with nasal discharge, dyspnea, and sneezing reported frequently.  This is consistent with reports from occupational exposures that maleic anhydride is a strong respiratory irritant and possible sensitizer in humans.  Several case reports describe asthmatic responses in individuals potentially exposed to maleic anhydride dust.  Responses reported included cough, runny nose, tearing, wheezing, and dyspnea.

The REL is based on the incidence of mild epithelial hyperplasia in rats, the most sensitive of the three animal species tested (CalEPA 2001).  Fitting a dose-response curve to the incidence data, a BMC05 of 0.12 mg/m3 was estimated.  The BMC05 was not adjusted from the animal exposure concentration to a human equivalent concentration by CalEPA because the particle size of the aerosol was not reported; but was adjusted from the discontinuous dosing to a continuous exposure concentration (i.e., 6/24 hours per day, 5/7 days per week) yielding a BMC05 (HEC) of 21 ug/m3.

REL =    21 ug/m3    = 0.7 ug/m3
                            3 x 10

Uncertainty factors:

UFA (extrapolation from animals to humans)             = 3
UFH (human population variability in response)        = 10

The BMC05 was divided by a cumulative uncertainty factor of 30.  The uncertainty factor of 3 was used for extrapolation from animals to humans instead of 10 because of the similarities among the species tested including monkeys (CalEPA 2001).  

Developmental and reproductive effects were evaluated in two studies of rats exposed to maleic anhydride by ingestion (CalEPA 2001).  No developmental or maternal effects were observed in rats exposed on gestation days 6-15 to 140 mg/kg/day.  No consistent changes or patterns were observed in measures of reproductive function in rats exposed to 20, 55 or 150 mg/kg/day, although increased mortality was observed in the parental and first generation rats exposed to 150 mg/kg/day.  Absolute kidney weights were significantly increased in first generation female rats at 20 and 40 mg/kg/day; renal necrosis was observed in male and female parental rats at 150 mg/kg/day (CalEPA 2001).

Immunotoxicity – Possible sensitizer.

A relative source contribution factor of 0.2 is incorporated into the final value.



	Cancer Classification:

USEPA (1993) and IARC (2006) do not provide cancer classification information. 



	NTEL Basis for Cancer Assessment:  

Not applicable based on cancer classification. 
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	Update History:

TEL/AAL first listed – 1990.
TEL/AAL updated and summary added - 2011.




� The process used for selecting and deriving Threshold Effects Exposure Limits (TELs), Non-Threshold Effects Exposure Limits (NTELs) and Allowable Ambient Limits (AALs) is described in MassDEP (2011).


� Guidance values are presented with 1 significant figure in units of ug/m3; for convenience, values in units of ppb are calculated based on the rounded guidance value in units of ug/m3 then rounded to 1 significant figure in units of ppb for presentation. 


� This summary document provides information about the toxicity data supporting the available toxicity values for this chemical and the rationale for selecting among values.  It is not intended to be a comprehensive summary of all toxicity information for this chemical.





Massachusetts Department of Environmental Protection
Office of Research and Standards
Maleic Anhydride

3

