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PREFACE:

This Technical Report is based on a 2001 study conducted for CGA by Dr. Dean Carter, Professor of Pharma-
cology and Toxicology at the University of Arizona and Dr. Henry Trochimowicz, Toxicology Consultant and for-
mer DuPont Company toxicologist.

PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association, Inc.
and others. However, the Association or its members, jointly or severally, make no guarantee of the results and
assume no liability or responsibility in connection with the information or suggestions herein contained. Moreover,
it should not be assumed that every acceptable commodity grade, test or safety procedure or method, precaution,
equipment or device is contained within, or that abnormal or unusual circumstances may not warrant or sugcest
further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. "> Association
invites comments and suggestions for consideration. In connection with such review, anv.such comments or
suggestions will be fully reviewed by the Association after giving the party, upon reques , 7= reasonable oppor-
tunity to be heard. Proposed changes may be submitted via the Internet at our weh site, w. ».cganet.com.

This document should not be confused with federal, state, provincial, or municipal spe -ifications or regulations;
insurance requirements; or national safety codes. While the Association recomr ends reference to or use of this
document by government agencies and others, this document is purely volunw.= « nd not binding unless adopted
by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical ":ull:tins, and safety posters is available
via the Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.
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1 Introduction

The American Conference of Governmental Industrial Hygienists (ACGIH) proposed to change the current
threshold limit value (TLV®) for arsine from 0.05 ppm to 0.003 ppm and to classify arsine as a known human
carcinogen.

The proposed change to the TLV is primarily based on the data from two subchronic rodent studies. ACGIH's
interpretation of these studies is that subchronic exposure to 0.025 ppm arsine (6 hr/day, 5 days/week for
13 weeks) causes significant anemia in rats and hemolysis and hematopoietic system stress in mice [1, 2]." In
both studies, the latter value (0.025 ppm) was considered to be the lowest observed adverse effect level (LOAEL)
Dividing that number by an uncertainty factor of 10 yields a proposed TLV of 0.003 ppm.

There is no human data from which one could estimate an exposure level that would be protective agair. -t he m-
atopoietic effects. However, it is important to note that such effects have not been reported in workers rotccted
by the ACGIH TLV of 0.05 ppm since 1948.

The proposed ACGIH change from no carcinogen designation to an A1 confirmed human zarcinoyen is based
on the premise that as arsine passes through the lungs it is metabolized in the body to.inoryanic arsenic com-
pounds, which are considered to be human carcinogens. The latter compounds have teen iz ind in the urine of
workers exposed by inhalation to arsine [3]. In addition, the current Environmental Protectic n Agency (EPA)
Maximum Contaminant Level (MCL) of 50 ug/L for arsenic in drinking water isinter,1eJ to provide protection
(against cancer) for the general population of humans. This value represents ‘in a.senic ingestion of approxi-
mately 100 pg/day (micrograms per day).

It is also assumed that an equivalent amount of arsenic could be absorbe -~ 7.2 the air by workers breathing an
atmosphere of 10 yg/m?® of arsine (approximately 0.003 ppm, assumizg 1005 retention), which is another reason
for ACGIH's recommendation for a 0.003 ppm TLV with an A1 corfirri 2d ).uman carcinogen designation. ACGIH
proposed the cancer designation despite the fact that there arv. no “uman or animal data to show that arsine is
carcinogenic or genotoxic.

CGA believes that the two ACGIH proposals on arsine appe..0 be the result of an incomplete and inaccurate
risk assessment, believes that the animal studies were conducted on an inappropriate species as detailed in this
technical report, and believes that the human dat~ o1 ars.,e metabolites is based on mixed arsine/arsenic spe-
cies exposure. In addition, CGA believes that the ducict )n of the carcinogenicity designation for arsine was prem-
ature and is not supported by the scientific litzi2tuia

In conclusion, after reviewing the toxicity 'itercure on arsine and inorganic arsenic oxides in both animals and
humans and ACGIH’s rationale of for its dec:sions on arsine, CGA concludes that there is no adequate scientific
evidence to support a reduction of uw.> urrent TLV for arsine from 0.05 ppm to 0.003 ppm or to support an
A1 confirmed human carcinogen designation. Details on CGA’s position are provided in the following sections.

2 Animal studies

The two rodent studies thc* nrovide the main basis for lowering the TLV (subchronic hematopoietic effects in rats
and mice at 0.025.~»m) hav. serious limitations and may have been misinterpreted [1, 2]:

e The rodert is .ot a suitable model for arsine or arsenic toxicity because the metabolism (i.e., methylation
pattern of aicenic metabolites), absorption, distribution, and excretion of arsenic in rodents are significantly
differe »t from humans. This is particularly true for the rat [4];

" References are shown by bracketed numbers and are listed in order of appearance in the reference section.
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