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This information sheet reviews the recognition, assessment, and treatment of possible adverse health effects of prod-

ucts containing alkyl dimethyl benzyl ammonium chlorides and several other quaternary ammonium compounds (QACs 

or “quats”) used in cleaning and disinfection. It is intended for health professionals who may see individuals or groups with 

exposure to these materials and also covers the identification and prevention of exposure to QACs commonly found in com-

mercial products. 

Introduction

In recent years, there has been a rise in pub-
lications linking asthma to the use of cleaning 
products [1]. One particular ingredient that has 
received more attention recently as a cause 
of asthma is the class of chemicals known as 
quaternary ammonium compounds (QACs). Alkyl 
dimethyl benzyl ammonium chlorides (BACs) are 
one type of QACs that has been implicated in 
causing adverse health effects. 

Cleaning products that contain QACs and other 
disinfectants are commonly used in homes, work-
places, and public spaces. Disinfectants have an 
important role in preventing the spread of serious 
infectious diseases. Health care facilities, day care 
centers, and restaurants may be centers for trans-
mission of bacterial and viral illnesses where use 
of disinfectants is important. On the other hand, 
use of these disinfectants is not recommended in 
places such as homes and offices when there is 
no elevated risk of infection, or where plain deter-
gents would be effective in removing infectious 
organisms.

For most people, the QACs in cleaning and disin-
fectant products cause no problems. However, ex-
posure to QACs does have the potential to cause 

serious and preventable health effects. These may 
include: 

•	 contact dermatitis [2, 3]

•	 triggering of asthma symptoms in people 
who already have asthma or new onset of 
asthma in people with no prior asthma [4]

•	 eye and mucous membrane injuries from 
splashes or contact with mists [5], and

•	 oral and gastrointestinal injuries from swal-
lowing solutions containing QACs [5].

The role of QACs in many other disorders such as 
cancers, reproductive problems, and endocrine 
changes has not been adequately studied, so 
guidance specific to those disorders cannot be 
provided.

Exposure to QACs

Use of QACs
QACs are disinfectants used alone or added to 
cleaning products. Manufacturers have added 
them to dishwashing liquids, hand soaps, window 
cleaners, “all-purpose” cleaners, floor products, 
baby-care products, disinfectant sprays and 
wipes, air fresheners, and other cleaning products 
that advertise anti-microbial activity. 
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QACs are used extensively in health care settings to clean noncritical 
patient care items (non-sterile medical equipment that may come into 
contact with intact skin but not mucous membranes) and environmental 
surfaces. Other industries in which they are approved and widely used 
for their anti-microbial properties include food service and hydraulic 
fracturing [6,7]. QACs are also used in cleaning homes and offices. In 
routine cleaning, where surface contamination with pathogenic bacteria 
and viruses does not present a hazard, QACs and other disinfectants are 
usually not necessary or recommended.

QAC Properties
QACs are solids that are dissolved in liquid solutions. They do not 
evaporate into the air. When solutions of QACs dry they leave behind a 
solid residue. QACs can get in the air if they are sprayed or if mixing of 
solutions results in foaming or splashing. In theory, surface residue could 
become another source of airborne QACs if disturbed or attached to 
dust, but this has not yet been studied. QACs persist in the environment, 
both on cleaned surfaces and in waste water, both of which could pos-
sibly result in skin exposure [8]. 

Many QACs have the chemical structure N-R1R2R3R4
+X- where N is 

nitrogen, the 4 “R” positions are alkyl groups (methyl, ethyl and longer 
alkyl chains with up to 18 carbons) or an aryl group (such as benzyl) that 
may be connected to each other, and X- is an anion, usually chloride. 
Other anions include bromide and saccharinate. Commercial products 
are often mixtures of QACs with different length carbon chains. 

Identification of QACs
There are many different QACs found in disinfectants or cleaning prod-
ucts. The most commonly used QAC disinfectants are the benzalkonium 
chlorides, also known as alkyl dimethyl benzyl ammonium chlorides 
(Figure 1). Abbreviations for benzalkonium chloride include BAC, BZK, 
BKC, and ADBAC.

Figure 1. Chemical structure of benzalkonium chlorides

The concentration of benzalkonium chloride in disinfectants and cleaning 
supplies is usually between 0.01 and 1%, but can be as high as 5% [9]. 
Concentrated solutions used for mixing can contain 25% or more. Other 
QACs found in cleaning supplies and disinfectants have similar concen-
trations.

Cleaning supplies claiming antimicrobial activity and containing QACs 
must list the QACs on the label and be registered with the Environmental 
Protection Agency [10]. 

The label does not specify that a substance is a QAC; rather it lists spe-
cific ingredients which often end in “ammonium chloride.”  A typical label 
entry for a benzalkonium chloride, for example, would be:

Alkyl (40% C12, 50% C14, 10% C16) dimethyl benzyl ammonium chloride

QACs might not be listed on Safety Data Sheets because they are often 
less than 1% of the cleaning product and are not required to be listed.

The NIH Household Products Database can be searched to determine if 
a household cleaning product contains QACs. Products can be searched 
by product name or by ingredients (such as quaternary ammonium 
compounds, quaternium, ammonium chloride, and ammonium  
saccharinate).  
This database is located at http://householdproducts.nlm.nih.gov  

The Pesticide Action Network (PAN) Pesticide Database has pesticide 
information from the U.S. EPA Pesticide Product Information System and 
the Purdue University National Pesticide Information Retrieval System. 
This database is located at www.pesticideinfo.org 

Environmental Monitoring
Literature on exposure levels to workers or the public is scarce and there 
are no standard methods for environmental monitoring. The National In-
stitute for Occupational Safety and Health (NIOSH) is currently develop-
ing standardized analytical methods for air, dust, and surface sampling.

Potential Adverse Health Effects: Recognition,  
Diagnosis, and Treatment

Medical Assistance
If illness or injury due to exposure to a QAC-containing product is 
suspected in a workplace, the worker involved should be referred to a 
physician. In an emergency situation, if no physician is immediately avail-
able, the nearest Poison Control Center should be consulted immedi-
ately. The U.S. nationwide Poison Control Center emergency number is 
1.800.222.1222.

Health care and health and safety professionals who encounter people 
with non-emergency exposures and illnesses can get further assistance 
from their local occupational medicine clinic. To find a list of many  
of the occupational medicine clinics in New York State, go to 
https://www.health.ny.gov/environmental/workplace/clinic.htm 
 A list of occupational health clinics in North America is available at: 
www.aoec.org.

Treating physicians should ask patients with medical complaints poten-
tially related to their use of QACs to record the names and manufactur-
ers of products that they suspect may be causing their symptoms. In 
some cases asking them to photograph product labels with a phone or 
digital device can be helpful in identifying the products.

Contact Dermatitis
Three types of QACs used as antimicrobials have been reported to cause 
irritant and/or allergic contact dermatitis [2, 3, 11, 12, 13]. These QACs 
are the benzalkonium chlorides, didecyl dimethyl ammonium chloride 
(DDAC), and N,N-didecyl-N-methyl-poly(oxyethyl) ammonium propio-
nate. Other QACs used as preservatives, hand lotions, and cosmetics, in-
cluding quaternium-15, polyquaternium-9, and cetyl pyridinium chloride, 
have been reported to cause allergic contact dermatitis [14, 15]. 

Accidental spillage of liquid cleaning products containing QACs onto skin 
and clothes is common [11]. QACs have been reported to cause irritant 
contact dermatitis through direct injury to the outer skin layers in ex-
posed individuals. Contact with concentrated solutions of QACs may be 
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 especially hazardous. Patients with leg ulcers, eczema, or skin infections 
are particularly susceptible to irritant dermatitis from direct contact with 
broken skin [12]. Systemic absorption through unbroken skin is low [11].

QACs can also cause allergic contact dermatitis. Quaternium-15, a 
QAC that is used as a preservative in hand moisturizers, was found to 
be the most frequent allergen in one North American study of hand 
allergic contact dermatitis, causing a clinically positive reaction in 16.5% 
of subjects [2]. Similarly, in a Swiss study, 5.5% of people with contact 
dermatitis were found to be sensitized to BAC [3].

Contact dermatitis can present in mild forms, such as skin dryness with 
reddening, chapping, and scaling. It can also occur in more severe forms, 
as eczema-like dermatitis with swelling, blisters, or fissures, or even as 
severe chemical burns with necrosis. Symptoms can include itching, 
burning, stinging and pain. Typically the dermatitis is limited to areas of 
direct contact. 

Diagnosis of contact dermatitis is based on history, clinical appearance, 
and in many cases, patch testing to identify specific allergens. In addition, 
the diagnosis of contact dermatitis depends on considering other causes 
and conditions, including other contact allergens and irritants, and 
similar-appearing skin conditions including eczema, psoriasis, scabies, 
and fungal infection. Optimal treatment may depend on differentiation 
of allergic contact dermatitis from irritant contact dermatitis. 

Allergic contact dermatitis often requires complete elimination of expo-
sure to the sensitizing agent. Less extreme means of exposure control 
may be adequate for irritant contact dermatitis. Evaluation and treatment 
may be best done in partnership with a dermatologist with experience in 
contact dermatitis. Guidelines on diagnosis and management of contact 
dermatitis have recently been summarized [16].

Work-Related Asthma
Work-related asthma includes occupational asthma and work-exacer-
bated asthma. Occupational asthma is defined as a disease character-
ized by variable airflow limitation and/or hyperresponsiveness and/or 
inflammation due to causes and conditions attributable to a particular 
occupational environment and not to stimuli encountered outside the 
workplace [17]. Work-exacerbated asthma is defined as pre-existing or 
concurrent asthma that is worsened by workplace conditions [18]. 

Workplace exposure to some types of QACs can potentially cause oc-
cupational asthma and/or work-exacerbated asthma. Evidence support-
ing QACs as causes of work-related asthma includes surveillance studies 
[19, 20, 21, 22, 23], case reports [24, 25], case series [22, 26, 27], and 
a cross-sectional study [28]. Not all studies have identified the specific 
QACs that are associated with work-related asthma symptoms, although 
many different QACs have irritant properties and could trigger symptoms 
of existing asthma. See Appendix 1 for more details on these studies. 

Two types of QACs used as microbicides have been reported to cause 
respiratory sensitization and occupational asthma. These are the BACs 
[24, 25, 26, 27] and didecyl dimethyl ammonium chloride (DDAC) [27]. A 
list of QACs, mostly BACs, meeting the Association of Occupational and 
Environmental Clinics (AOEC) criteria for asthmagens [29] can be found 
using the AOEC exposure code 322.32 on the AOEC website:  
(http://www.aoecdata.org/ExpCodeLookup.aspx).

The AOEC has classified these asthmagens as respiratory sensitizers 
(denoted by Rs on the website), and it would be prudent to consider 
each of them as capable of causing occupational asthma.

Respiratory irritants in single or multiple very high-dose exposures can 
also cause a form of occupational asthma called Reactive Airways Dys-
function Syndrome (RADS) as a result of inhalation injury. However, as of 
yet there are no reports of RADS due to QAC inhalation [19].

It is often difficult to identify whether the QAC component is the primary 
chemical associated with respiratory or skin disorders because clean-
ing and disinfecting products typically contain other ingredients, such 
as fragrances and other disinfectants, that can cause or trigger these 
symptoms [19, 24]. In addition, multiple QACs are often present in one 
cleaning product [24]. 

Diagnosis and treatment of work-related asthma:  A person exposed 
to QACs who has cough, shortness of breath, chest tightness or wheez-
ing should be evaluated for asthma. Respiratory symptoms are often 
worse on work days and better on days away from work in early stages 
of work-related asthma [17, 30, 31]. Predictive value positive of the his-
tory of work-related asthma symptoms is not high enough to confirm a 
diagnosis of work-related asthma without further detailed clinical evalu-
ation [17]. Similarly, predictive value negative of the clinical history alone 
is also low and absence of the history of work-related asthma symp-
toms is not enough to confidently rule out work-related asthma without 
further clinical evaluation [17].

Treatment of occupational asthma due to respiratory sensitization gener-
ally requires complete cessation of the exposure and often permanent 
job change. This can be very difficult for the patient; therefore, the 
diagnostic evaluation needs to be thorough and based on objective 
evidence, if possible. 

This evaluation should be done by an occupational physician, pulmon-
ologist, or allergist experienced in evaluation and care of patients with 
work-related asthma. It generally includes a thorough environmental and 
occupational history, a full set of pulmonary function tests, and immu-
nologic testing for any likely causal agents, if validated tests are available. 
If pulmonary function tests are normal, often methacholine challenge 
testing for nonspecific bronchial hyperresponsiveness is indicated. See 
Appendix 2 for more details on diagnosis and management of work-
related asthma. If the patient has a history of asthma, medical records of 
any diagnostic evaluations by other physicians should be obtained.

Prompt evaluation is important as work-related asthma can sometimes 
be completely reversible if exposures can be identified and stopped early. 
However, if exposure continues, work-related asthma may later progress 
into more persistent chronic asthma with frequent exacerbation. Once this 
occurs, the asthma may not be completely reversible even after the patient 
is removed from the workplace exposures that were the initial cause. 

Eye and Mucous Membrane Injuries
Direct contact with QACs splashed into the eye or mucous membrane 
can cause injuries, ranging from short-term irritation to long-term or 
permanent damage to the cornea. For example, BACs are known eye ir-
ritants [5]. At low concentrations (0.1%), they can cause mild discomfort. 
At concentrations above 10%, there can be ocular inflammation, corneal 
damage, and ocular toxicity [11]. 
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Immediate flushing with copious amounts of tepid water is indicated for 
all splashes to the eye. If only one eye is affected, be sure to flush the 
affected eye away from the unaffected eye. Individuals with direct eye 
contact with QACs should be evaluated by a physician as soon as pos-
sible after the exposure. 

Ingestion Injuries
Ingestion of dilute solutions of QACs is unlikely to be serious, but inges-
tion of concentrated solutions can cause caustic burns of lips, tongue, 
mouth, throat, esophagus and stomach, and, in rare instances, may be 
fatal [5,11]. As disinfectant cleaning products can have multiple ingredi-
ents that may be toxic by ingestion, the Poison Control Center (1-800-
222-1222) should be immediately consulted in cases of acute ingestion.  
 

Eliminating or Reducing Exposure

Employers and workers can reduce or eliminate exposure by:

•	 using disinfectants only when necessary;

•	 choosing safer substitutes; or 

•	 employing safe work practices when QACs are called for.

More details on these recommendations can be found in Appendix 3. 

This information is intended for general reference purposes only and does not address specific medical conditions. It does not provide specific 

medical advice, but rather provides users with information to better understand workplace exposures. This information is not intended to be 

used as a substitute for professional medical advice or a medical exam.
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Appendix 1. Epidemiology of QAC-Related Asthma 

With funding assistance from the National Institute for Occupational Safety  

and Health,  the Centers for Disease Control and Prevention (CDC) monitors 

work -related asthma (WRA) cases in California, Massachusetts, Michigan, and 

New Jersey [20]. These four states have mandatory asthma reporting systems. 

Surveillance from 1993-2006 yielded 962 cases of WRA due to cleaning sup-

plies (14.2% of total) [21]. Of these, 22 cases of WRA (2.3%) were attributed 

to QACs. These included 16 cases of new onset asthma and six of work-exac-

erbated asthma. Sodium hypochlorite bleach and ammonia accounted for the 

largest number of cases of WRA, 157 and 54 cases respectively. Many more 

WRA cases (481 or half the total) were noted to arise from unspecified cleaning 

agents, which may indicate a greater incidence of QAC-related asthma than 

those cases specifically attributed to these agents. 

Several case reports and case series have documented new onset occupational 

asthma with respiratory sensitization to BACs present in cleaning products 

[24, 25, 26, 27]. The largest, conducted in Belgium, identified 17 subjects with 

positive specific inhalation challenges for cleaning disinfection products out of 

a total of 44 participants with cleaning-related asthma symptoms [27]. Of these 

17 subjects, 10 involved products containing QACs, mainly BACs and didecyl 

dimethyl ammonium chloride. 

Several epidemiologic studies have reported associations of QACs with 

asthma, but without objective confirmation of relation to specific QACs. A 

1993-1997 study of 300 WRA cases due to cleaning agents reported the main 

occupations of the WRA cases were janitors and cleaners (22%), nurses and 

nurses’ aides (20%), and clerical staff (13%) [22]. The study indicated that cases 

had most likely been exposed to cleaning products in a medical setting (39%), 

school (13%) or hotel (6%).

A 2001-2009 study of WRA cases collected from the French National Network 

of Occupational Health Surveillance and Prevention concluded that QACs were 

the only substances associated with a significant increase in the number of 

WRA cases during this period (P=.003) [23].

A 2013 French study of 543 health care workers found that nursing pro-

fessionals had a higher prevalence physician-diagnosed asthma than did 

administrative staff [28]. The prevalence of asthma was associated with tasks 

involving dilution of QAC disinfection products by manual mixing. Results of 

this cross-sectional study are difficult to interpret however, because the study 

did not account for likely bias caused by inclusion in the QAC-exposed group of 

participants who had asthma symptoms caused by past use of chlorine bleach 

and other irritant disinfectants.

In summary, the case reports and case series using specific bronchial chal-

lenge testing provide strong clinical evidence that BACs can cause respiratory 

sensitization and occupational asthma. The epidemiologic studies confirm this 

and suggest that occupational asthma due to BACs occurs often enough that it 

warrants the attention of clinicians seeing patients with asthma-like symptoms 

and exposure to BACs. Didecyl dimethyl ammonium chloride and possibly oth-

er QACs may also cause occupational asthma, but evidence is limited. Although 

clear epidemiologic evidence is not available, it seems prudent to consider all 

QACs that are used as microbicides as possible triggers of existing asthma, but 

only in patients who report work-related worsening of their asthma symptoms.

Appendix 2. Diagnosis and Treatment of Work-Related Asthma

Clinical evaluation and management of persons with possible work-related 

asthma have been summarized recently [30] and described in great detail [17, 

18]. If work-related asthma is suspected based on symptoms, workplace expo-

sures to substances, or conditions that could potentially cause or exacerbate 

asthma, the patient should be carefully evaluated for work-related asthma. 

In particular, if sensitizer-induced occupational asthma is diagnosed, effective 

treatment most often requires complete cessation of exposure [17]. This often 

means a change of job or career, which may have severe social, psychological, 

and financial consequences for the patient. At a minimum it requires a major 

change in their workplace environment, which can also lead to difficulties 

on the job for the patient. For these reasons, the evaluation of work-related 

asthma should be thorough and, if possible, based on objective evidence of 

work-related changes in airflow obstruction [30]. 

This evaluation should include: 

•	 Doing, or obtaining prior results of, objective testing to confirm or rule 

out asthma

•	 A careful history to assess a possible work-related time pattern of 

asthma symptoms.

•	 If possible, objective assessment of possible work-related reversible 

airway obstruction. 

•	 Identification of the workplace conditions that caused and/or exacer-

bated the asthma symptoms, and 

•	 Efforts to distinguish the different types of work-related asthma. 

Objective testing for asthma generally includes full pulmonary function tests 

including lung volumes, expiratory flows, and results of bronchodilator admin-

istration.

Since airway obstruction in asthma is variable, normal pulmonary function tests 

do not rule out occupational asthma, especially when done while the patient is 

asymptomatic or has been away from the provoking materials. In these cases, a 

methacholine challenge or other test for bronchial hyper-responsiveness should 

be done to help confirm or rule out asthma. In some cases even these tests 

can normalize within days or weeks after cessation of the inciting workplace 

exposure, so a negative methacholine challenge test in a person who is no longer 

working does not by itself rule out occupational asthma [17]. Inhalation challenge 

testing for specific sensitizing agents is commonly done in Canada and some 

European countries but is not available in clinical settings in the United States. 

Once asthma is confirmed, recording of serial peak flow measurements at least 4 

times a day both at work and away from work for several weeks if possible may 

provide important objective evidence for a workplace source. If an occupational 

physician or pulmonologist experienced in interpreting these peak flow data is 

not available, statistical methods for evaluation of serial peak flow measurements 

are reviewed in the Vandenplas et al. chapter in Reference 17. Immunologic tests 

for workplace allergens may be performed if there are validated tests for those 

allergens as well as for other causes of allergies and asthma. Validated immu-

nologic tests for QAC allergies are not commercially available, however some 

other potential causes like latex or glutaraldehyde may need to be ruled out or 

confirmed with available immunologic tests. 
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Identification of environmental asthma  triggers in the workplace and outside the 

workplace can be aided by a prospective diary kept by the patient that includes 

all the peak flow measurements with date, time, and whether it was a work day 

or not, plus notations of day and time of all uses of short-acting rescue broncho-

dilator medication and suspected asthma trigger exposures. There will likely be 

multiple potential triggers in addition to use of the QAC-containing products.

If a two-day weekend is not sufficient time for asthma symptoms to abate 

away from workplace trigger exposures, it may be diagnostically helpful to 

place the patient on a formal medical leave from work for several additional 

days or even a week or two, while continuing the prospective diary monitoring 

serial peak flows, medications, and exposures. It is sometimes helpful to do a 

carefully monitored diagnostic trial of cessation of exposure when a higher level 

of diagnostic certainty is needed, for example before recommending a job or 

career change [30].

Pharmacologic treatment of occupational asthma is based on guidelines similar 

to those used for the management of non-occupational asthma such as the 

National Asthma Education and Prevention Program: Expert panel report III [32] 

or the Global Strategy for Asthma Management and Prevention [33]. 

Patients with sensitizer-induced occupational asthma have a better progno-

sis with complete cessation than with reduction of the sensitizing exposure 

[30]. Patients with workplace exacerbation of asthma symptoms sometimes 

improve with reduction of the irritant exposures. Ongoing peak flow monitoring 

for several weeks or months after return to the safer work environment is very 

important to ensure that the patient is actually improving. If improvement can-

not be documented, the work environment should be reassessed and modified 

further or complete removal from that workplace should be considered. The 

patient also should be counseled to avoid exposure to materials and processes 

that contain known sensitizers or irritants that may trigger symptoms or oth-

erwise worsen their occupational asthma [34]. In many cases these agents, in-

cluding disinfectant products, may also be present outside of the workplace, in 

hospitals, health and social service centers, schools, homes, and other buildings.

Appendix 3. Working Safely with QACs

1. Use Safer Products

•	 Disinfectants should not be used unless necessary. Unnecessary use exposes 

people and the environment to the potential health effects of QACs and 

may also promote development of bacterial resistance to both biocides 

and antibiotics [35, 36, 37, 38]. 

•	 Infection control experts or local health departments should be consult-

ed regarding an individual institution’s need for disinfection and choice 

of disinfectants for specific situations. The risk-benefit decisions require 

consideration of multiple factors including likely pathogens of concern, 

antimicrobial effectiveness and goals, as well as potential toxicity of the 

disinfectants used [36, 39, 40, 41].

•	 Organizations that rate cleaning products based on their effects on 

the environment and human health include Green Seal (http://www.

greenseal.org/), UL Ecologo (http://industries.ul.com/environment/

certificationvalidation-marks/ecologo-product-certification),   

and EPA’s Design for the Environment (http://www2.epa.gov/safer-

choice/design-environment-alternatives-assessments).

 

•	 It is important to note that products that are environmentally safe are 

not necessarily healthy for humans and/or may not have the necessary 

antimicrobial efficacy.

•	 To date, cleaning products containing hydrogen peroxide as the main 

disinfectant may be considered as equally or more effective disinfectant 

alternatives to QACs. As disinfectants, citric acid and lactic acid are less 

effective than QACs or hydrogen peroxide and are not recommended 

as direct substitutes for QACs in situations where disinfectants are 

actually needed [40]. The Centers for Disease Control (CDC) rates QACs 

as being the least effective class of all the disinfectants they list for use in 

microbiological and clinical laboratory settings [40]. The CDC list does not 

include citric acid or lactic acid. They note that alcohols may be effective, 

but require at least 10 minutes of full immersion, which is not practical 

in most cleaning situations. Fogging and spraying of entire rooms with 

disinfectant increases the likelihood of exposure to building occupants, is 

not generally effective, and is not recommended by the CDC [35]. 

•	 Whenever possible, use of spray products should be avoided. Instead, 

pour cleaner onto a cloth to wipe on the surface. Use of QACs for medi-

cal instruments, equipment, dishes, and other surfaces that might have 

contact with mouth, eyes, and other mucous membranes should be 

avoided. 

•	 In hospitals, there are pros and cons to disinfecting surfaces where skin 

contact is unlikely, like floors and table tops. The CDC states these areas 

can be cleaned with detergent, unless there is suspicion that blood, 

body fluids, or multi-drug resistant organisms have contacted these 

areas [35].

•	 Institutions should consider the use of alternative safer cleaners and 

disinfectants if people in the area already have asthma.

2. Follow the Label Instructions Carefully 

•	 Disinfectants and cleaning supplies containing QACs should only be 

used on designated surfaces in the correct concentration, as specified 

on the label. Labels will also specify if surfaces are to be rinsed off after 

they are applied.

•	 The exact dilution specified should be used. Workers should not use a 

cleaner at full strength when the instructions say to dilute it with water. 

3. Obtain the Safety Data Sheet for the Cleaning Product 

•	 The Safety Data Sheet (SDS), formerly called the Material Safety Data 

Sheet (MSDS), contains essential information on the contents, hazards, 

and precautions for the product. However, allergens are often not con-

sidered toxicants and many SDSs for QAC products do not list asthma 

or skin allergies as risks. 

4. Work Practices with QACs

•	 Use closed automated mixers rather than manual mixing when diluting 

cleaners.

•	 If spray products are essential, the nozzles should be set on stream 

mode instead of mist mode, when feasible.

•	 As much ventilation as possible should be used, open doors and 

windows as needed. If spraying and poor ventilation cannot be avoided, 

properly fitted N95 NIOSH-approved respirators (or the type recom-
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mended by the cleaning product manufacturer) will reduce exposures to 

QAC-containing particles. These will not, however, protect against vapors 

or gases from other possible ingredients of cleaning products, such as 

solvents or chlorine.

•	 Wear	gloves	and	chemical-proof	safety	goggles	if	skin	contact	or	

splashes can occur. This is especially important when handling concen-

trated QAC solutions or handling and disposing of QAC solutions left in 

buckets, on rags, and on sponges.

•	 Cleaning	products	should	not	be	combined.	Mixing	bleach	and	QACs,	

for example, can form poisonous gases. 

•	 Cleaners	should	be	stored	in	their	original	containers.	Cleaning	products	

should never be transferred into a beverage bottle or can.

5. Clean-up of Accidental Releases

•	 Surfaces that have been unintentionally contaminated with QACs should 

be cleaned according to the manufacturer’s instructions. In many cases 

soap and water will be sufficient to remove QACs.
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