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Over Exposure to Disinfectants is a Growing Problem
Disinfectant linked poisoning cases have skyrocketed since the COVID-19 outbreak. Over
exposure to disinfectants is a serious growing problem. According to researcher, Doctor Arthur
Chang, from the U.S. Centers for Disease Control and Prevention, "Exposures to cleaners and
disinfectants reported to NPDS [the National Poison Data System] increased substantially in
early March 2020." Between January and March of 2020, poison centers received 45,550
exposure calls, with 28,158 about cleaners, and 17,392 calls about disinfectants. 1 This was
over a 20% increase in calls than the same period a year earlier.

How Disinfectants are Dangerous
Disinfectants by design are dangerous to living organisms, this includes humans. Since
disinfectants are designed to kill microorganisms, they are classified as pesticides by the
Environmental Protection Agency (EPA). The Federal Insecticide, Fungicide, and Rodenticide
Act (FIFRA) requires all disinfectants, sanitizers, and sterilizers be registered — and the base
chemicals used to make them (over 300 different compounds) — to have an EPA registration
number. 2

ALL DISINFECTANTS, SANITIZERS, and STERILIZING CHEMICALS
ARE CLASSIFIED AS PESTICIDES
Disinfectants can be either physical or chemical. Examples of physical disinfectants include but
are not limited to steam under pressure, heat, Ultraviolet type C light (UVC), and highefficiency particulate air (HEPA) filtration. 3 This document focuses on chemical disinfectants.

What Are Common Disinfectants?
The most common types of disinfectants used by medical facilities, institutions, and business
include bleach, hydrogen peroxide, alcohol, and quaternary ammonium (QUAT) or quaternary
ammonium compounds (QAC).

Risk of Exposure
Even if you are not the person disinfecting, or using pesticides, you still can be exposed to
them. Everywhere you go — home, school, work, out in town, the grocery store, the mall, the
doctor’s office — you risk exposure to ammonium salts, and other disinfecting compounds by
just by being in an area that was treated.

(Chang A, 2020)
(epa.gov, 2020)
3
(Centers of Disease Control and Prevention, 2016)
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Symptoms of Over Exposure to Disinfectants
The impact to your health from exposure to disinfectants depends on the frequency of exposure,
the types of chemicals you are exposed to. Common symptoms include the following:
•
•
•
•
•
•

Respiratory symptoms such as chest pain and/or shortness of breath
Dermatitis and other skin problems
Eye irritation such as watery eyes
Headaches
Vomiting and/or Nausea
Flu-like symptoms

The higher the concentration of active ingredients in your disinfection chemical, the greater the
precaution needed to protect your health with personal protective equipment (PPE).
The method you use to apply your disinfectant will also determine what kind of PPE you need.
Methods of applying chemical disinfectants are listed here from least dangerous to most
dangerous to your personal health.
1.
2.
3.
4.
5.
6.
7.

Wiping
Spray bottle and towel wiping
Handheld sprayer
Misting with powered sprayer
Electrostatic Spraying
Wet fogging (droplet size 20 to 30 microns)
Dry fogging (droplet size 5 to 15 microns)

Issues with QUAT Based Disinfectant
Quaternary based disinfectants are very effective but they build up over time, they do not break
down or become “deactivated” while they kill off microorganisms or when they come in contact
with organic matter the way that bleach or hydrogen peroxide do. 4 This means that when you
use a QUAT based disinfectant, a coating or residue will stay on the surface for a period of time.
In some regards this is good because it will continue to provide some lasting disinfection,
however, this means anyone such as yourself, employees, or healthcare workers are at greater
risk for exposure to ammonium salts. Ammonium salts cause respiratory illness 5,6 and
potentially reproductive issues. 7 A study of 543 workers performed by the European
Respiratory Journal showed that “QUATS exposure increased the risk of asthma, the high-risk
tasks being the disinfection of surfaces, the preparation of soaking solutions, the dilution of
products and the use of sprays.” 8
(McDonnell, 2009)
(KD., 2006)
6
(LaKind, 2019)
7
(Melin, 2014)
8
(Maria Gonzalez, 2011)
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Quaternary based disinfectants are not the only chemicals requiring precaution. The vapor from
bleach is toxic, alcohol is flammable, and hydrogen peroxide in high concentrations can be
corrosive to the eyes, skin, and respiratory system.

ALWAYS WEAR GLOVES AND A RESPIRATOR WHEN HANDELING
BLEACH OR QUATERNARY BASED DISINFECTANTS
Issues with QUAT Based Disinfectant
Hydrogen peroxide is an oxidizer. Never consume hydrogen peroxide! Regardless of
percentage or grade. Dozens of people have died trying to cure or oxygenate themselves by
consuming hydrogen peroxide. 9 Hydrogen peroxide becomes more dangerous the higher the
percentage. You must be extremely cautious when handling hydrogen peroxide over 12%. 10

Be Wary of Fogging
Fogging can be an effective method of applying disinfectant into areas that are hard to reach or
impractical to wipe down. However, the atomization of disinfectants into a fine micron sized
mist means that precautions must be taken to prevent injury to the person applying the fog and
the people who may enter the room thereafter. Placing a disinfectant into a fogger alters the
properties and behavior of the chemical. Many labor unions are arguing that the atomization of
the chemical violates the FIFRA act. Currently the EPA is unable to distinguish if the fog is safe
for humans once it turns into the dry mist. 11 In 2010 emergency medical technicians (EMTs) in
New Jersey began reporting cases of asthma after riding in ambulances that had been
disinfected by fogging. The State of New Jersey issued a warning to fog only with hydrogen
peroxide, which at the time was the only EPA registered disinfectant approved for use in
foggers. 12

(Gatewood, 2017)
(Mediavine Home, 2020)
11
(Palmer, 2010)
12
(State of New Jersey Environmental and Occupational Health, 2011)
9
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Dangers of Isopropyl Alcohol (IPA)
Consuming as little as one cup of isopropyl alcohol 70% can kill you. You can also experience
alcohol poisoning by exposure through the skin, and by inhaling it.

INGESTING OR INHALING RUBBING ALCOHOL CAN QUICKLY LEAD
TO ALCOHOL POISONING
Isopropyl alcohol is readily absorbed through the skin, so exposure to large amounts of it on
your skin could cause accidental poisoning.
Myth about alcohol concentration, more is NOT better
There is a popular myth that the higher the concentration of alcohol in your hand sanitizer the
better it is. This is false. Alcohol is only an effective disinfectant when diluted with water. 70%
is more effective than 90% because the lower concentration alcohol has time to work its way
into the cellular structure of the microorganism and kill all of it. 13 If the percentage of alcohol is
too high, then it just melts down the outside of the cell like a burning marshmallow creating a
hardened shell. The other problem is that that the higher the concentration of alcohol the faster
it will evaporate. This means that there might not be a long enough dwell time for disinfection to
take place. 14

13
14

(WHY 70% ETHANOL IS THE MOST EFFECTIVE DISINFECTANT FOR ANY FOOD OR PHARMA FACILITY, 2018)
(Haider, 2012)
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The NEVER List
Never do these things…
Never mix disinfectants.
NEVER EVER mix Bleach and Ammonia, it produces a lethal gas
NEVER EVER mix Bleach and vinegar, it also produces a lethal gas
Never mist or fog without a respirator and full coverage googles or full-face mask
Never enter a room that was thermally fogged before four hours
Never hire someone to perform disinfection without knowing exactly what chemicals are
being used, and asking for the chemical’s safety data sheet (SDS)
Never throw away a bottle or container of disinfectant without rinsing it three times,
otherwise you will hurt the environment!
Never leave disinfectants within reach of children or pets
Never fog with quaternary ammonium if people will need to enter within four hours
Never use a cotton towel or rag with a quaternary disinfectant — QUATs are positively
charged surfactants and are attracted to fabric surfaces which are negatively charged
(anionic) fabrics, this means the cotton deactivates the disinfection ability of quaternary
compounds. 15,16
The ALWAYS List
Always wear PPE when using disinfectants
Always understand the dangers of your disinfectants
Always rinse out disinfectant bottles and containers with plenty of water before throwing
them away
Always have the poison control phone number (800) 222-1222
Always open windows or have a way to circulate air after disinfection
Always open windows or have plenty of ventilation if using alcohol as a disinfectant

15
16

(EcoLab, 2019)
(CDC, 2008)
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