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	ANTIMONY
CASRN:   7440-36-0  Antimony
                 1309-64-4  Antimony trioxide
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	                           Sb
                           Sb2O3



	Massachusetts Air Guidelines
,:  
AAL  =  0.02 ug/m3  (annual average concentration) for antimony
TEL  =  0.02 ug/m3  (24 hour average concentration) for antimony
Note:  The AAL and TEL for antimony (Sb) are based on the toxicity of antimony trioxide (Sb2O3). The respective air exposure limits for Sb2O3 are expressed as elemental antimony (using a molecular weight conversion). This has been done to facilitate comparison with measured air concentrations of antimony because total (or elemental) antimony is the form of antimony typically analyzed from air emission sources, yet antimony trioxide is the most common form released from industrial sources and found in ambient air (USEPA 1995).
This AAL/TEL for antimony based on antimony trioxide should not be relied upon for evaluating inhalation exposures to antimony if exposure is known to be to the elemental form or soluble antimony compounds because these forms have different toxicity profiles than antimony trioxide.


	Chemical Properties:  (HSDB 2014)

	Odor Characteristics:
	No odor (ATSDR 1992)

	Odor Threshold:
	Not applicable

	Irritant: 
	Yes, to skin and mucous membranes (NIOSH 1978)

	Sensitizer:
	No information

	Chemical Class:
	Metal

	Boiling Point:
	1635oC (Sb);  1425 oC (Sb2O3)

	Melting Point:
	630oC (Sb);  655 oC (Sb2O3)

	Vapor Pressure:
	1 mm Hg at 886oC (Sb);  574 oC (Sb2O3)

	Molecular Weight:
	121.75 (Sb);  291.50 (Sb2O3)

	Conversion factor Sb2O3 to Sb
	[Sb] = [Sb2O3] x 0.418


	Critical Effects
:

· Irritation of eyes, nose, mouth and skin
· Pneumoconiosis, i.e., accumulation of particles in lungs.

· Target organ systems affected include the respiratory tract.

· Possibly carcinogenic to humans


	Potentially Susceptible Populations:

· People with a compromised respiratory system.
· People exposed to other particulate compounds that may accumulate in the lungs.


	TEL Basis for Criteria:

The inhalation toxicity studies serving as the basis of the antimony TEL evaluated the health effects from exposure to antimony trioxide because this is the most common form of antimony in ambient air and dust.  The TEL is adjusted from the trioxide form to elemental antimony using relative molecular weights.

Available chronic noncancer toxicity values for antimony trioxide:

RfC    0.2 ug/m3           (USEPA 1995)
The RfC of 0.2 ug/m3 by USEPA (1995) was selected as the basis of the TEL. A relative source contribution factor (RSC) of 0.2 is incorporated into the final value.
TEL antimony trioxide = 0.2 ug/m3 x 0.2 (RSC) = 0.04 ug/m3
TEL antimony = TEL antimony trioxide multiplied by MW conversion factor
 = 0.04 ug/m3 x 0.418
 = 0.0167 ug/m3 (rounded to 0.02 ug/m3)
The USEPA RfC is the only chronic noncancer inhalation toxicity value available for antimony trioxide. It is based on the study by Newton et al. (1994) where 65 Fischer 344 rats/sex/group were exposed to target concentrations of 0, 0.05, 0.5, and 5 mg/m3 (actual concentrations measured by atomic absorption were 0, 0.06, 0.51, and 4.5 mg/m3) antimony trioxide dust (MMAD of 3.76 + 0.84 microns with GSD of 1.79 + 0.32) in whole body chambers 6 hours per day, 5 days per week for one year and then observed for one year (USEPA 1995). Interim sacrifices of 5 rats/sex/group were made after 6 months and 12 months of exposure, and after 6 months of recovery; the remaining 50 rats/sex/group were sacrificed after 12 months of recovery. Adverse effects were not reported in treated animals at the interim sacrifices and 6 months after recovery. A NOAEL of 0.51 mg/m3 antimony trioxide was identified based on effects in the lungs observed after 12 months recovery including decreased clearance of antimony trioxide, chronic inflammation in female rats, and granulomatous inflammation and fibrosis. The raw data from the original unpublished report (Bio/dynamics 1990) were analyzed by Allen and Chapman (1993) for statistical significance of effects and to estimate benchmark concentrations for the observed effects (USEPA 1995).
Dose response modeling of the 12 month recovery data yielded estimates of the lower confidence limits on the concentration (BMCL) associated with 10% animal response for three endpoints: chronic inflammation of the lungs with a severity score greater than 2 (slight) BMCL of 0.87 mg/m3; granulomatous inflammation with a severity score greater than 1 (minimal) BMCL of 1.21 mg/m3; and granulomatous fibrosis BMCL of 2.85 mg/m3 (USEPA 1995).  
The RfC is based on the most sensitive endpoint- chronic inflammation of the lungs with a severity score greater than 2 (slight) observed in female rats. The BMCL of 0.87 mg/m3 was adjusted from discontinuous exposure to continuous exposure, 6 out of 24 hours and 5 out of 7 days per week, yielding a BMCLADJ of 0.16 mg/m3. The BMCLADJ was adjusted to a human equivalent concentration (HEC) adjusting the dosimetry from animal to human for a particle:respiratory effect based on an RDDR for the thoracic region of 0.46, calculated for particles with a MMAD of 3.7 microns and sigma g of 1.7, where BMCLHEC of 0.074 mg/m3 = BMCLADJ x RDDRTH (USEPA 1994, 1995). The BMCLHEC of 0.074 mg/m3 was divided by a composite uncertainty factor of 300 (USEPA 1995).
RfC =    0.074 mg/m3    =  0.0002 mg/m3, or 0.2 ug/m3
             3 x 10 x 3 x 3
Uncertainty factors:
UFA (extrapolation from animals to humans)             = 3
UFH (human population variability in response)        = 10

UFL (LOAEL to NOAEL)                                          = 1

UFS (subchronic to chronic)                                        = 3
UFD (combined data deficiencies)                              = 3
The RfC is based on a study evaluating effects in animals and was dosimetrically adjusted using methods accounting for species differences in internal exposure, thus UFA is 3 to account for pharmacodynamic differences across species. A value of 10 was used for UFH, for protection of sensitive human populations that could include the elderly, children and people with compromised health. A factor of 3 was used for UFS because the study was one year instead of two years and there was no evidence that the levels of antimony in the rat lungs at the lowest concentrations had reached a steady-state concentration. No factor was needed for UFL because the RfC is based on a BMCL. A factor of 3 was used for UFD to account for the lack of reproductive and developmental studies (USEPA 1995).
The RfC is supported by a subchronic study by the same group, Newton et al (1994) and Bio/dynamics (1985), where Fisher 344 rats were exposed to 0, 0.25, 1.08, 4.92 or 23.46 mg/m3 antimony trioxide (actual exposure concentration) for 6 hours/day, 5 days/week for 13 weeks followed by 27 weeks recovery (USEPA 1995). A NOAEL of 1.08 mg/m3 was identified for the most sensitive endpoint evaluated, increased incidence of increased alveolar/intra-alveolar macrophages in female rats observed during the 27 week post exposure period (USEPA 2008, 1995). The responses following subchronic or chronic exposure provide a consistent pattern of dose response.

The effects from exposure to antimony trioxide dust observed in animals are consistent with the lung effects observed following occupational exposure. Chronic exposure of workers to antimony, usually in the form of antimony trioxide, is associated with “antimony pneumoconiosis” (USEPA 1995). Antimony pneumoconiosis is characterized on x-rays by the presence of diffuse, densely distributed punctuate opacities that are round, polygonal, or irregular in shape; have a diameter of usually less than 1 mm; and tend not to conglomerate (Potkonjak and Pavlovich 1983, USEPA 1995). Antimony is accumulated and retained in the lungs of workers and is present in their urine for long periods of time, indicating slow clearance of antimony from the lungs as well as systemic absorption (USEPA 1995). 
The disposition of an antimony dust in the respiratory tract is primarily dependent on the particle size and solubility of the compound (USEPA 1995).


	Cancer Classification:

USEPA (1995): has not been completely evaluated.
USEPA (PPTRV) (2008): suggestive evidence of carcinogenic potential.
IARC (1989): Group 2B, possibly carcinogenic to humans.


	NTEL Basis for Cancer Assessment:  
Not applicable based on cancer classification and absence of sufficient data to support quantitative estimate. 
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	Update History:

TEL/AAL first listed – 1995
TEL/AAL updated and summary added 1/2015



� 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).


� 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

Antimony

1

