Permeation Measurements of High-Concentrations
of VX Standards Through Butyl Gloves

Terrence G. D’Onofrio 1, Mark Varady 2, Brent Mantooth !
(1) U.S. Army Edgewood Chemical Biological Center, (2) OptiMetrics, Inc.

Abstract Methodology a) LVAP Agent Discussion
A research study was conducted to investigate the potential for high concentrations of VX The low-volatility agent permeation (LVAP) fixture Thin Film ® All quality-control criteria were satisfied, providing additional confidence.
nerve agent in solvent to breach the butyl rubber protective gloves used in laboratories. and method were used in this test to better
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There was a safety concern that the solvent could help drive the VX through the gloves. approximate the contact scenario in a laboratory.
The study incorporated gloves from multiple manufacturers challenged with VX in several The LVAP was used to apply pressure to a Glass iar ®* The analytical solvent blanks, the butyl glove samples, the negative control
common laboratory solvents, covering a range of solvent properties. The ECBC-designed contaminated swatch to ensure good contact J samples, and the vapor control samples were all approximately 1 order-of-
test method is currently undergoing a formal transition to the testing and evaluation between the swatch and a contact sampler pad Permeation magnitude below the lowest analytical standard.
community as an official method for programs of record, under the auspices of the Deputy underneath, as shown. Sampler (s) e Unable to demonstrate a statistical difference between these arouns
Under Secretary of the Army for Test and Evaluation (DUSA-TE). ® The swatch was contaminated with six 1 pL I~ groups.
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® Goals were to explore the permeation of VX at the concentration level of 1 mg/mL. out of the incubator and the weight removed. PTFE disk (large) o ~ !
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® 7 mil butyl gloves, manufactured IAW MIL-DTL-43976D. Control © . T
Honeywell Satfety Products [previously North Butyl Rubber] ® Analytical permeation testing was condu(c):tr;druadir ISO 17025 quality controls TR
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® 10 mil medium-soft (40 A) durometer natural latex, positive control material. The LVAP method is undergomg a formal transition to the test and evaluation community Mu!t!ple_qua“ty COﬂtle| steps were L!SECL mclu_dlng. stock conc_e_ntratlon ?lf_‘aWSlS, COﬂC| US|OnS
under the auspices of the Deputy Under Secretary of the Army Test and Evaluation (DUSA- verification of deposited mass, logging of environmental conditions, positive-control

Used for th TE). The method has recently completed a verification and validation (V&V), demonstrating samples, negative-control samples, pre- and post- sample photographs, and analytical For the given test scenario of 4 h and_ 6uLofl m_g/_mL of solu_tion In the specific
Solvent Category Comment é ol the variability in the results. For the V&V tests, neat VX was used on standard reference quality control. solvents, the gloves seemed appropriate for providing protection to laboratory
Xperiments ’ operators. No breakthrough was measured. It must be stressed that all workers should

materials, including the same latex used as a positive control for the solvent glove study.

Isopropy! . Most common solvent for VX standard preparations. change their gloves if they suspect the gloves have become contaminated.
Polar-protic ) . :
alcohol The highest priority solvent candidate. : : : : Results
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