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Executive Summary: Tear gas is designated a chemical weapon by multiple treaties that 
prohibit its use in war. However, despite mounting reports suggesting that tear gas may 
endanger targets beyond transient discomfort, its domestic use as a crowd control mechanism 
has not been adequately studied, nor is its use regulated by any United States government 
agency. Without comprehensive and demographically-representative epidemiological studies, 
the continued use of tear gas on civilian protesters poses an unknown and potentially severe 
threat to public safety. Chemical substances employed on civilians for a desired effect are more 
akin to drugs than to weapons. We, therefore, propose that legislation be introduced to place 
tear gas under the regulatory purview of the Food and Drug Administration (FDA) in order to 
understand its effects on the health of all members of the public and to better regulate its 
deployment.  

 
I. Statement of issue 
Despite being internationally outlawed for war, the 
use of tear gas against civilian protesters continues 
unchecked by any United States federal agency. While 
mounting reports suggest that tear gas exposure 
produces health consequences beyond transient 
noxious effects, this evidence is largely anecdotal due 
to a scarcity of formal research and a lack of federal 
regulation. American law enforcement agencies 
frequently oversee crowd control when citizens 
exercise their right to peaceably assemble, as is 
guaranteed by the First Amendment of the United 
States Constitution. Crowd control tactics can be 
limited to preventative measures, such as designating 
protest areas and curfews, but can also include the 
use of “less-lethal” weapons that promote crowd 
dispersal by inflicting temporary pain or discomfort 
(Gupta 2015). Such methods, including the use of tear 
gas, are typically considered last resorts but, when 
used, are rationalized as a means to de-escalate what 
would otherwise become a more violent situation.  
 
Initially designed for chemical warfare, tear gas was 
widely used in World War I before entering municipal 
police departments (Feigenbaum 2014). After World 

War I, chemical warfare – including the use of tear gas 
– was internationally banned by signatories of the 
Geneva Protocol of 1925 (Geneva Protocol 1925). The 
later Chemical Weapons Convention introduced 
further restrictions on use and stockpiling (Geneva 
1992). However, in both instances, the United States 
reserved the right to use and stockpile tear gas for 
domestic crowd control purposes. Despite its name, 
tear gas is a potent chemical irritant that targets the 
respiratory tract, gastrointestinal system, eyes, and 
skin. Exposure causes acute nausea, vomiting, 
respiratory distress, burns, and dermatitis (CDC 
2018; Anderson et al. 1996; Rothenberg et al. 2016). 
Tear gas has also been associated with chronic illness 
and injuries, including lung injury (Rothenberg et al. 
2016), blindness (CDC 2018; Haar et al. 2017a), 
chemical burns (CDC 2018), cutaneous conditions 
(Watson and Rycroft 2005), and even death (Haar et 
al. 2017a; Salo 2020; Brown 2014). These reported 
health hazards are especially alarming in light of 
studies associating the molecular receptors that tear 
gas targets with common health conditions such as 
asthma (Hox et al. 2013), diabetes (Koivisto et al. 
2012), arrhythmia, and hypertension (Wang et al. 
2019). The incomplete understanding of the 
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physiological consequences of tear gas exposure was 
especially concerning in 2020, given the high rates of 
public exposure to tear gas during the Black Lives 
Matter movement and the coincident COVID-19 
pandemic. Over 1,000 public health professionals, 
infectious diseases experts, and community 
stakeholders collectively voiced opposition to tear 
gas use in an open letter, citing concerns that both 
tear gas and SARS-CoV-2 target the respiratory 
system (Public health professionals, infectious 
diseases professionals, and community stakeholders 
2020). 
 
The lack of scientific evidence that tear gas is safe for 
the public, despite over a century of use, can likely be 
attributed to the fact that no United States 
government agency directly regulates tear gas. The 
1972 Federal Advisory Committee Act (FACA) 
designated the creation of the National Advisory 
Committee for Acute Exposure Guideline Levels for 
Hazardous Substances (NAC/AEGL) to develop 
AEGLs for high-priority, toxic chemicals such as CS 
gas (a commonly deployed tear gas). The resulting 
2014 report was unable to discern a minimum 
concentration of CS gas at which there are no 
irreversible health effects for the general public. In 
addition, the report indicated no agency responsible 
for regulation or oversight (National Research 
Council 2014), demonstrating the limited nature of 
US federal research and regulation concerning tear 
gas. 
 
Agencies overseeing commercial chemical 
substances include the Environmental Protection 
Agency (EPA), Occupational Safety and Health 
Administration (OSHA), and Food and Drug 
Administration (FDA). The scope of substances and 
markets regulated by these entities is delimited by 
the legislation that established these agencies and 
subsequent legislation expanding their purview. 
However, tear gas is not under the ambit of any of 
these regulatory agencies. Without a federal 
regulatory mechanism overseeing tear gas 
manufacture and deployment, its continued use on 
the public may pose unknown health threats. This 
lack of regulation starkly contrasts with the approval 
process mandated for other widely-dispersed 
chemical substances such as medicines, cosmetics, 
and pesticides. 
 
 

II. Epidemiological studies of tear gas 
Long-term, demographically representative 
toxicological studies on the effects of tear gas are 
sorely lacking in the literature (Rothenberg et al. 
2016, Fraunfelder 2000, Hu et al. 1989). The majority 
of epidemiological studies on tear gas have been 
conducted in United States military training 
populations (Haar et al. 2017a) and report a 
substantially greater risk (2.4x) of acute respiratory 
illness diagnosis following tear gas exposure (Hout et 
al. 2014a). Moreover, epidemiological studies have 
yet to meaningfully include vulnerable populations 
like women, children, the elderly, and those with 
underlying health conditions (Rothenberg et al. 2016; 
Hout et al. 2014a, b; Wetsman 2020). Reported 
reproductive consequences, such as menstrual 
dysregulation and miscarriages (Wetsman 2020; 
Hayman 2011; Sollom and Atkinson 2020), 
underscore this urgent need for broad and diverse 
representation in future tear gas research. Twenty 
years after a report on tear gas from the British 
Department of Health found no data relating to 
reproductive toxicity (Department of Health 1999), 
the nonprofit Planned Parenthood has independently 
begun the first large-scale survey of tear gas and 
reproductive health (Planned Parenthood North 
Central States 2020). The limited scope of existing 
research significantly hinders the generalizability of 
commonly accepted safety claims and renders the 
health effects of tear gas on sensitive populations 
under-assessed. 
 
III. Mechanistic studies of tear gas 
The term “tear gas” most commonly refers to the 
aerosolized lachrymator agents 2-
chlorobenzalmalonitrile (CS) and oleoresin capsicum 
(OC). The characteristic noxious effects of tear gas 
exposure are induced when CS and OC bind to 
receptors (Transient Receptor Potential ion channels 
TRPV1 and TRPA1) expressed in pain-sensing nerves 
throughout the body (Lindsay et al. 2015; Brone et al. 
2008; Caterina et al. 1997). Studies of these receptors 
have reported that they are chronically activated in 
respiratory, dermal, cardiovascular, and metabolic 
systems in animal models of asthma, dermatitis, 
arrhythmias, and diabetes, respectively (Hox et al. 
2013; Liu et al. 2013; Hazari et al. 2011; Koivisto et al. 
2012). Given that tear gas targets the same receptors 
that are implicated in several underlying conditions, 
tear gas exposure should not be assumed safe for the 
general public without further analysis (Rothenberg 
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2016). Additionally, the American Lung Association 
and the CDC state that individuals with pre-existing 
respiratory conditions have a higher risk of 
developing severe (potentially fatal) respiratory 
symptoms in response to tear gas (American Lung 
Association 2020), and that prolonged exposure can 
cause respiratory issues such as asthma (CDC, 2018). 
However, these statements do not cite 
epidemiological studies – a substantial shortcoming 
that underscores the persistent lack of data 
pertaining to long-term health implications of tear 
gas use and the potential role of aforementioned 
medical conditions. It is also important to note that 
because airborne chemical agents are indiscriminate, 
tear gas deployment can impact bystanders and 
nearby residents of any age, demographic, or medical 
background (Hu et al. 1989, Selsky 2020; Mccrystal 
2020; Graham 2020). For example, tear gas has 
reportedly exacerbated the respiratory conditions of 
untargeted hospital patients (Hu et al. 1989). 
 
IV. Existing regulations and stakeholders’ views 
The authors found no current tear gas bans in any 
nation, although outdoor use was banned in Sweden 
until 2012 (Sveriges Radio 2012). A recent report by 
the Associated Press also outlines their unsuccessful 
search to locate any US federal or state oversight into 
tear gas manufacturing or use (Selsky 2020). Given 
that the United States is the primary manufacturer 
and exporter of tear gas to governments around the 
world, American regulations on tear gas will likely 
have global implications (Borrell 2011; Adams 2019). 
Domestically, enhanced regulations would likely 
benefit tear gas production workers, who have 
reported health complications from exposure to toxic 
ingredients and byproducts (Adams 2019; Miranda 
2020). The majority of the American public (70%), 
does not support using tear gas against peaceful 
protesters (Ipsos 2020). Without comprehensive 
safety considerations for the general public, the 
continued use of tear gas may discourage vulnerable 
demographics, such as those with asthma, from 
exercising their First Amendment right to 
assembly—potentially amounting to health-based 
discrimination. 
 
V. Policy recommendation 
We propose that federal legislation place tear gas (CS 
and OC) under the purview of the FDA as a 
mechanism to formally address whether tear gas is 
safe for public use, ensuring that scientific rigor and 

multidisciplinary efforts are employed to determine 
whether tear gas poses a substantial threat to the 
public. While past calls for moratoria and increased 
research in the United States (Hu et al. 1989; Public 
health professionals, infectious diseases 
professionals, and community stakeholders 2020; 
American Thoracic Society 2020; Wilkinson 2020) 

have gone largely unaddressed, the imposition of FDA 
oversight for tear gas use would serve as a concrete 
mechanism to protect the public from this under-
assessed risk. The FDA is the appropriate regulatory 
body for such oversight, as chemical compounds 
employed on civilians to achieve a desired effect 
(less-lethal crowd dispersal) should be regulated 
more similarly to drugs than to weapons (Himsworth 
1971). 
 
While FDA evaluation does not require a national 
pause on tear gas use (such a pause did not occur 
when tobacco was placed under FDA purview), 
consistency with the typical drug approval process 
(FDA 2019) would encourage one. We recommend 
that a national moratorium accompany the FDA’s 
period of review in order to halt risk potential. 
Moreover, FDA investigations must be representative 
of currently under-studied demographics and those 
with potentially complicating comorbidities. The vast 
majority of studies that report no significant health 
concern upon tear gas exposure were conducted in 
small sample sizes (Beswick et al. 1972) and excluded 
children, women, the elderly (Hout et al. 2014a), and 
subjects affected by pre-existing conditions 
(Rothenberg 2016) (e.g., those with a history of 
chronic respiratory conditions (Hu et al. 1989)). This 
gap in knowledge perpetuates a limited 
understanding of the health risks of tear gas.  
 
Because of the substantial potential for tear gas to be 
seriously or fatally misused (Haar et al. 2017a; Lai et 
al. 2020) by being aimed at individuals (Lai et al. 
2020; Wani et al. 2011; Gabbatt 2011; Schuhmacher 
2020) or used in an enclosed space (Brown 2014; 
Breakell and Bodiwala 1998), FDA regulation must 
also include oversight and guidance on deployment 
during crowd control operations. Such standards 
should include federally outlawing the shooting of 
gas canisters directly at individuals, outlawing the 
use of CS and OC gas within a confined space, and 
establishing nationally-standardized training 
requirements for deployment.  
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The United States Congress may place the tear gas 
industry under the FDA’s regulatory purview by 
passing a federal statute. Similar legislation (Family 
Smoking Prevention and Tobacco Control Act 2009) 
was enacted as recently as 2009 to allow the FDA to 
regulate the tobacco industry, leading to the creation 
of the Center for Tobacco Products within the FDA. 
 
i. Advantages  
● Placing tear gas under the purview of the FDA 

would provide a mechanism for 
comprehensive research to identify health 
risks for many demographics, including those 
with pre-existing conditions. This would 
address a critical gap in public health and 
chemical regulation. 
 

● FDA oversight would establish regulatory 
standards for proper deployment and 
consequences for misuse. A 2017 lawsuit 
recorded 590 projectiles, including tear gas 
canisters, shot directly at protesters (Dinzeo 
2018), some of whom required hospitalization. 
Blunt-force trauma from improper canister 
deployment has caused broken cartilage and 
bones (Schumacher 2020), ocular injuries 
(Sharma et al. 2014), including blindness (Lai et 
al. 2020, Schumacher 2020), vascular injury 
(Wani et al. 2011), and traumatic brain injury 
(Gabbatt 2011, Schumacher 2020). Requiring 
safe deployment by establishing uniform 
standards and enforcing consequences for 
misuse would reduce such incidents, 
demonstrating an emphasis on civilian safety.  
 

● An emphasis on the health and safety of all 
demographics would enhance public trust in 
science and law enforcement. A concerted 
effort by legislators and scientists to prioritize 
public health and police accountability will help 
rebuild trust amid a turbid political climate and 
an ongoing public health crisis. 

 
ii. Disadvantages 
● Opposition by law enforcement and 

manufacturers is expected. The FDA would 
have the authority to regulate the manufacturing, 
sale, and use of tear gas according to results of the 
approval process, and the implementation of such 
regulation would likely meet resistance. The 

imposition of federal regulation could 
additionally be seen as a step towards a tear gas 
ban, which law enforcement has historically 
opposed.  
 

● Research efforts will require additional 
federal funding. The proposed Congressional 
legislation may address this by including a 
section to allocate funding for FDA-associated 
laboratories and for federal grants to be awarded 
to academic laboratories wishing to participate in 
this research.  
 

● The use of alternative violent crowd control 
tactics (i.e., rubber bullets, flash bangs) may 
increase if an FDA investigation leads to a ban on 
tear gas use. Such crowd control devices pose 
their own issues to public health and safety (see 
Haar et al. 2017b, Mutasa 2020) and must not 
wholly replace tear gas. De-escalation and protest 
planning should be prioritized above reactive 
violence, but, when necessary, potential 
nonviolent riot mitigation devices could include 
slow-release smoke grenades.  

 
VI. Conclusion 
Instating FDA oversight for tear gas manufacturing 
and use will help renew public trust in science and 
law enforcement by prioritizing the safety of citizens 
exercising their First Amendment rights. Permitting 
tear gas use to proceed unchecked by a federal 
regulatory mechanism allows civilian protesters, 
especially those from sensitive demographics, to be 
exposed to potential unknown health risks. 
Therefore, the continued use of tear gas by law 
enforcement must be contingent on comprehensive 
assessments of its threat to all members of the public, 
standards for proper deployment, and mechanisms 
ensuring accountability for improper deployment. 
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