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    Abstract

        
            Oleoresin Capsicum (OC) is an extract of the pepper plant used for centuries as a culinary spice (hot peppers). This material has been identified as a safe and effective Less-Than- Lethal weapon for use by Law enforcement and security professionals against assault. The National Institute of Justice (NIJ) is currently also evaluating its use in conjunction with other Less-Than-Lethal agents such as aqueous foam for use in corrections applications. Therefore, a comprehensive toxicological review of the literature was performed for the National Institute of Justice Less-Than-Lethal Force program to review and update the information available on the toxicity and adverse health effects associated with OC exposure. The results of this evaluation indicate that exposure to OC can result in dermatitis, as well as adverse nasal, pulmonary, and gastrointestinal effects in humans. The primary effects of OC exposure include pain and irritation of the mucous membranes of the eyes, nose, and lining of the mouth. Blistering and rash have been shown to occur after chronic or prolonged dermal exposure. Ingestion of capsicum may cause acute stinging of the lips, tongue, and oral mucosa and may lead to vomiting and diarrhea with large doses. OC vapors may also cause significant pulmonary irritationmore » and prolonged cough. There is no evidence of long term effects associated with an acute exposure to OC, and extensive use as a culinary additive and medicinal ointment has further provided no evidence of long term adverse effects following repeated or prolonged exposure.« less
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                    Materials Applications for Non-Lethal: Aqueous Foams

                    
                        Conference
                            GOOLSBY, TOMMY; SCOTT, STEVEN
                            

                    High expansion aqueous foam is an aggregation of bubbles that has the appearance of soap suds and is used to isolate individuals both visually and acoustically. It was developed in the 1920's in England to fight coal mine fires and has been widely used since for fire fighting and dust suppression. It was developed at Sandia National Laboratories (SNL) in the 1970's for nuclear safeguards and security applications. In the mid-1990s, the National Institute of Justice (NIJ), the research arm of the Department of Justice, began a project with SNL to determine the applicability of high expansion aqueous foam formore » correctional applications. NIJ funded the project as part of its search for new and better less-than-lethal weapons for responding to violent and dangerous individuals, where other means of force could lead to serious injuries. The phase one objectives of the project were to select a low-to-no toxicity foam concentrate (foaming agent) with physical characteristics suited for use in a single cell or large prison disturbances, and to determine if the selected foam concentrate could serve as a carrier for Oleoresin Capsicum (OC) irritant. The phase two objectives were to conduct an extensive toxicology review of the selected foam concentrate and OC irritant, and to conduct respiration simulation experiments in the selected high expansion aqueous foam. The phase three objectives were to build a prototype individual cell aqueous foam system and to study the feasibility of aqueous foams for large prison facility disturbances. The phase four and five objectives were to use the prototype system to do large scale foam physical characteristics testing of the selected foam concentrate, and to have the prototype single cell system further evaluated by correctional representatives. Prison rather than street scenarios were evaluated as the first and most likely place for using the aqueous foam since prisons have recurrent incidents where officers and inmates might be seriously injured during violent confrontations. The very low density of the high expansion foam also makes it more suitable for indoor use. This paper summarizes the results of the project.« less
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                    Aqueous foam toxicology evaluation and hazard review

                    
                        Technical Report
                            Archuleta, M
                            

                    Aqueous foams are aggregates of bubbles mechanically generated by passing air or other gases through a net, screen, or other porous medium that is wetted by an aqueous solution of surface-active foaming agents (surfactants). Aqueous foams are important in modem fire-fighting technology, as well as for military uses for area denial and riot or crowd control. An aqueous foam is currently being developed and evaluated by Sandia National Laboratories (SNL) as a Less-Than-Lethal Weapon for the National Institute of Justice (NIJ). The purpose of this study is to evaluate the toxicity of the aqueous foam developed for the NIJ andmore » to determine whether there are any significant adverse health effects associated with completely immersing individuals without protective equipment in the foam. The toxicity of the aqueous foam formulation developed for NIJ is determined by evaluating the toxicity of the individual components of the foam. The foam is made from a 2--5% solution of Steol CA-330 surfactant in water generated at expansion ratios ranging from 500:1 to 1000:1. SteoI CA-330 is a 35% ammonium laureth sulfate in water and is produced by Stepan Chemical Company and containing trace amounts (<0.1%) of 1,4-dioxane. The results of this study indicate that Steol CA-330 is a non-toxic, mildly irritating, surfactant that is used extensively in the cosmetics industry for hair care and bath products. Inhalation or dermal exposure to this material in aqueous foam is not expected to produce significant irritation or systemic toxicity to exposed individuals, even after prolonged exposure. The amount of 1,4-dioxane in the surfactant, and subsequently in the foam, is negligible and therefore, the toxicity associated with dioxane exposure is not significant. In general, immersion in similar aqueous foams has not resulted in acute, immediately life-threatening effects, or chronic, long-term, non-reversible effects following exposure.« less
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                    Aspiration tests in aqueous foam using a breathing simulator

                    
                        Technical Report
                            Archuleta, M
                            

                    Non-toxic aqueous foams are being developed by Sandia National Laboratories (SNL) for the National Institute of Justice (NIJ) for use in crowd control, cell extractions, and group disturbances in the criminal justice prison systems. The potential for aspiration of aqueous foam during its use and the resulting adverse effects associated with complete immersion in aqueous foam is of major concern to the NIJ when examining the effectiveness and safety of using this technology as a Less-Than-Lethal weapon. This preliminary study was designed to evaluate the maximum quantity of foam that might be aspirated by an individual following total immersion inmore » an SNL-developed aqueous foam. A.T.W. Reed Breathing simulator equipped with a 622 Silverman cam was used to simulate the aspiration of an ammonium laureth sulfate aqueous foam developed by SNL and generated at expansion ratios in the range of 500:1 to 1000:1. Although the natural instinct of an individual immersed in foam is to cover their nose and mouth with a hand or cloth, thus breaking the bubbles and decreasing the potential for aspiration, this study was performed to examine a worst case scenario where mouth breathing only was examined, and no attempt was made to block foam entry into the breathing port. Two breathing rates were examined: one that simulated a sedentary individual with a mean breathing rate of 6.27 breaths/minute, and one that simulated an agitated or heavily breathing individual with a mean breathing rate of 23.7 breaths/minute. The results of this study indicate that, if breathing in aqueous foam without movement, an air pocket forms around the nose and mouth within one minute of immersion.« less
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                    Environmental, health and safety assessments for direct coal liquefaction. Volume 7a. Potential health effects

                    
                        Technical Report

                    This document reviews potential exposures of workers in the direct coal liquefaction industry, potential exposures of the public, and the adverse health effects that may be associated with these exposures. Exposures to the largest concentrations of chemicals are likely to occur most often in the occupational population, primarily through insulation of aerosols and dermal contact with spilled or leaked process materials. The public is likely to be exposed by inhalation and ingesion (consumption of water, crops and/or animals contaminated by various synfuel chemicals). It is anticipated that the pollution control technology will monitor and control most chemicals to the extentmore » that acute effects will probably not be evident for those substances being monitored. The major health concern may be the largely unknown effect of chronic, very low-level exposures. Several major classes of biological effects may be possible: carcinogenic, mutagenic, reproductive, cardiovascular, pulmonary, neurologic, and general toxic effects such as cytotoxicity, skin irritations, and under unusual conditions, acute lethality. Hydrotreatment of similar treatment reduces the apparent bioactiviy of these materials and probably decreases the probability of human health effects. 82 references, 3 figures, 15 tables.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Toxicological evaluation of materials from the H-Coal pilot plant

                    
                        Technical Report
                            Munro, N; DeMarini, D; Dumont, J; ... 
                            

                    It appears that acute exposure to most of the substances H-Coal workers are likely to encounter is not apt to cause serious acute health problems. The predominant observed health effects among synfuels pilot plant workers in recent years have included eye irritation, dermatitis, and thermal burns (NIOSH, 1981). The worker population is too small and the duration of exposure too short to rule out long term effects, however. Testing of samples from the H-Coal pilot plant substantiated the results of testing earlier PDU samples. Those samples containing high boiling point substances were found to have dermal carcinogenic activity, to bemore » mutagenic to Salmonella, and to have toxic and slight teratogenic effects on Xenopus. The fact that the heavy fuel oils are several times more tumorigenic than a reference whole natural petroleum crude oil suggests that more care may need to be taken to guard against worker exposure than in a conventional refinery. The increase in tumorigenicity at higher exposure rates also indicates the importance of minimizing worker exposure. Research is needed to determine whether there is an interaction between PAH-bearing oils and exposure to sunlight (coincident or not) that results in enhancing the tumorigenicity of the oils. Preliminary testing of means to reduce or eliminate the compound classes with adverse toxicological effects has begun with studies of the effects of hydrotreatment (Epler et al., 1981; Griest et al., 1983). Further work with less expensive treatment or upgrading options may be warranted. 50 references, 6 figures, 20 tables.« less
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