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This column is intended to provide
operational guidance to the
hazmat/CBRNE community
regarding the selection and
performance of equipment and
tactics. In this issue we focus on
emergency response to homemade
pepper sprays.

Over recent years homemade
pepper sprays have become more
common. Unfortunately, online
guidance has been modified during
the past year to make the pepper
sprays oil-based instead of water-
based. This requires a more
complex decontamination process
and may result in more severe
and/or long-lasting injuries to
operational personnel.

Keeping you safe!
Toxicology
Homemade pepper sprays are
dispersed as aerosols or as liquids.
The primary threat to the public
and emergency responders is
respiratory, due to the inhalation of
airborne droplets suspended in air.
Symptoms of inhalation exposure
include coughing, sneezing,
wheezing, and shortness of breath.
These symptoms begin within
seconds and may gradually dissipate after approximately 15 minutes in
fresh air. The use of oils in the spray matrix may increase symptom
duration as the oils extend contact duration, and slow evaporation of
the active agents. 

Current methods for producing homemade pepper sprays focus on
extracting capsaicin (the active ingredient) from the pepper using
isopropyl alcohol and a common oil such as vegetable oil, olive oil or
baby oil. The resultant material is allowed to rest overnight before
being filtered and put into a spray bottle or a modified aerosol can.  
Online sources use the Scoville heat scale (in Scoville Heat Units, or
SHU) to define which peppers to use to create homemade pepper
sprays with the highest damage factor.
Traditional green peppers are assigned 0
SHU on the scale, jalapeno peppers range
from 2500 to 8000 SHU, standard police
issue pepper spray exceeds 2,000,000
SHU, and pure capsaicin
rates around
15,000,000 SHU. Many
online recipes
recommend the use of
Carolina Reaper peppers
which have an SHU
rating similar to police
issued sprays.
Additionally, recipes
detailing the extraction
processes which allow
for capsaicin
purification and use of
other agents like
cayenne pepper, are
becoming more common.

Irritation, pain,
tearing, 
blurred vision

Irritation, 
runny nose

Sore throat,
salivation,
irritation
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Detection
The broad range of materials used in homemade pepper sprays makes the detection process complex. If the
agent and container are present, then consider using the Proengin AP4C or colorimetric tubes such as
chloroformate. The solvents and oils used can be identified via traditional spectroscopy techniques such as
Raman and FTIR. The active ingredient may also be identified by Raman or FTIR spectroscopy, but it may
not be in the spectral libraries. Furthermore, in some situations the active ingredient might need to be
extracted from the solvent and then analysed via Raman or FTIR. Based on your local threat analysis,
consider adding spectra of the pure active ingredients to your libraries.

If the materials are dispersed, gather wipe-samples from hard surfaces where they are likely
to be deposited and the highest concentrations should be obtained. Many factors affect

the deposition concentration including distance from the release point. The wipe-sample
should be rinsed with a solvent such as ethanol (or another high vapour pressure
solvent) and the resultant sample resent to the analytical device (such as FTIR, 

GC-MS, HPMS, etc) for further analysis. Because deposition
concentrations are generally low, resulting in low sample

concentrations, sample presentation is a
significant challenge for field
deployable Raman instruments unless a
pre-concentration step is available.
Other techniques should, therefore, be
considered first unless surface
enhanced Raman spectroscopy (SERS)
becomes available.

Protection
The single most important factor when dealing with pepper sprays is to protect the respiratory tract. This
is closely followed by protecting mucous membranes such as the eyes, nose and mouth. The skin should also
be protected and opportunities for contact with the sprays must be minimised. The protective clothing and
accessories chosen should meet suitable standards and be selected considering the task, task duration,
location, situation, hazard, and potential for contact. The minimum recommended respiratory protection for
responses to events involving homemade pepper sprays is a P100 (or FFP3) full-face respirator. Chemical
protective clothing is generally nitrile gloves and duty uniforms, preferably with full skin coverage. 
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Keeping you safe!
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Decontamination
If contamination of eyes and mucous membranes is suspected, they should be flushed immediately with
copious amounts of saline solution or water. But if neither is relieving the pain, consider adding small
amounts of baby shampoo to the wash water to break down the oils. The use of topical ophthalmologic
anaesthetic drops may be required to facilitate irrigation. 

pAreas of skin affected by
direct contact with any
pepper sprays should be
immediately washed with soap
(detergent) and water. Apply
soap to the skin using a
sponge or wash cloth and
minimal pressure; rinse the
body with clean water using a
low-pressure application; and
wipe all body surfaces with a
towel until they are dry.

For frontline domestic riot control
personnel, the development of an
emergency decon kit for personal use is
warranted. In this case, emergency
decontamination kits using a highly absorbent
wipe and a bottle of saline solution, or water, can
be used. It is important to note that many
homemade pepper sprays are not readily water
soluble , so soap may be required to assist in
removal. There is also anecdotal evidence that a
canister of ‘canned oxygen’ can be helpful in fast
recovery from pepper spray inhalation.  

Remember, for a safe and effective response to
events involving homemade pepper sprays:
• Minimise opportunities for unexpected 
exposure by wearing the appropriate respiratory and
dermal protection.
• Ensure appropriate field expedient
decontamination is available and minimise exposure by
flushing mucous membranes or washing skin as soon
as practical after exposure.
• Work with partner agencies to identify the agents
likely to be used in your response area and develop
multiagency response protocols. 
Prior coordination between law enforcement, fire and
emergency medical agencies will be critical so you are
all aware of the likely threat agents, their use, and
to ensure the successful resolution of these events.

Stay safe out there!

CBax away!
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