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The position of the American College of Medical Toxicology (ACMT) and American Academy of
Clinical Toxicology (AACT), is as follows:

The risk of clinically significant opioid exposure to law enforcement officers and other
emergency responders performing routine duties-including overdose care- is essentially zero. To
date, there have been no substantiated reports of emergency responders developing opioid
intoxication from passive exposure (unintentional, incidental contact) to opioids. Passive dermal
exposure will not cause opioid intoxication. Emergency responders should avoid transferring
material from hands or uniform to eyes, mouth, and nose. Incidental dermal exposures to
opioids should be promptly washed with water. For emergency responders performing routine
law enforcement duties or delivering medical care- including opioid overdose treatment- no
respiratory protection or splash protection is needed. In exceptional circumstances where there
are drug particles or droplets suspended in the air, an N95 respirator provides sufficient
respiratory protection. Personnel with occupational exposure to opioids should be trained to
recognize the signs and symptoms of opioid intoxication, have naloxone readily available, and
be trained to administer naloxone. In the unlikely event of environmental opioid poisoning due
to handling fentanyl (or any opioid), naloxone should be administered to those with
hypoventilation. Naloxone should not be administered for non-specific signs or symptoms
unlikely to be related to opioid toxicity such as dizziness, lightheadedness, or sudden muscular
stiffening coupled with falling. Anxiety, tachycardia, tachypnea, and hyperventilation are not
signs or symptoms of opioid poisoning. While individual practitioners’ perspectives may differ,
these are the positions of American College of Medical Toxicology and American Academy of
Clinical Toxicology at the time written, after a review of the issue and scientific literature.



Background

The US has been experiencing an unprecedented opioid crisis since the mid-1990s [1]. The
age-adjusted rate of synthetic opioid-involved deaths (excluding methadone) increased 22-fold
from 2013 to 2022 [2].

In 2017, ACMT and AACT published a position statement to address the perceived risk of
occupational exposure to opioids. This position statement, which updates our previous
document [3-4], addresses the risk of clinically significant exposure to emergency responders
(law enforcement officers and prehospital medical providers) and others with passive exposure
to opioids in performance of their routine duties. We focus on passive exposure, defined as
unintentional, incidental exposure to an opioid. This statement considers exposure to all
opioids, including synthetic opioids such as fentanyl, fentanyl analogs, and nitazenes. We realize
that the presence of adulterants (e.g., xylazine, benzodiazepines, and stimulants) in the
recreational drug supply could be perceived as risks but we do not consider these substances
likely to result in harm from passive exposure because they produce less respiratory depression
(if any at all) compared to opioids. Additionally, we have found no evidence to suggest any
synergy or worsened outcome from passive exposure when these adulterants are present. The
treatment of a mass casualty incident from opioids intentionally aerosolized for the purpose of
terrorism is beyond the scope of this document.

Opioids are distributed illicitly in North America both as powders and counterfeit tablets of
pressed powder. The purity of powder and tablets is typically <20% [5] and <5% [6], respectively.
Recent work suggests that the prevalence of tablet use in overdose victims is rising dramatically
[7-10]. The potency and variability of dose of synthetic opioids are the primary contributor to
their risk and subsequent harm. Potency describes the dose of a drug required to cause a
specific effect, such as pain relief, respiratory depression, or death. Fentanyl is 50-100 times
more potent than morphine at the mu-opioid receptor [11-14] and carfentanil, a veterinary
analgesic, is 10,000 times more potent than morphine (and 100 times more potent than
fentanyl), although it produces less apnea when dosed therapeutically [12, 15-16]. Respiratory
depression is the most consequential clinical effect of opioid intoxication and the cause of death
in nearly all opioid-related fatalities.

By nature of their duties, emergency responders, including law enforcement officers and
prehospital providers, encounter illicit opioids. In June 2016, the U.S. Drug Enforcement Agency
(DEA) published a warning to law enforcement on the dangers of fentanyl intoxication from
passive exposure. The video cautioned officers, “Don’t touch this stuff or the wrappings that it
comes in without the proper personal protective equipment,” while showing a photograph of a
person wearing a level A self-contained breathing apparatus [17-18]. This DEA warning, which



was not substantiated by evidence, was followed by media reports suggesting that passive
contact with opioids could cause intoxication [19].

Methodology
Our recommendations are based on a review of the available literature and the opinion and

clinical experience of a task force of our members convened by the governing boards of ACMT
and AACT. We solicited feedback from members during a public comment period. After revision
by the task force, final approval was made by the ACMT Board of Directors and AACT Board of
Trustees.

Inhalation Exposure Risk for Opioids

As a discussion of every opioid is not feasible, we use the chemical properties of fentanyl and
selected fentanyl analogs as representative examples in this section and the following section.

Inhalation is an exposure route of concern for opioids when drug particles, either as a powder
or solution, are suspended in the air. From a practical standpoint, this will rarely occur. Fentanyl
has a very low vapor pressure (4.6 x 10-6 Pa), meaning it is not volatile and there is no
appreciable gaseous phase under ambient conditions. [20] When fentanyl is inhaled, there is
the potential for systemic absorption through the lungs due to its bioavailability of 12-100%
[21-22]. In 2002, an airborne dispersal system was purportedly used by the Russian military to
aerosolize a solution containing carfentanil and remifentanil to subdue hostage-takers in a
Moscow theater [23-24]. During this event, at least 125 of 800 hostages died, primarily of opioid
intoxication, although use of such a dispersion method is not representative of encounters with
opioids in powder or tablet form nor under the passive conditions described above.

To put inhalational fentanyl exposure concerns into perspective, we evaluated published reports
of airborne opioid concentrations in settings with potentially longer, more intense exposure.
These included public areas with recreational use, supervised consumption sites, analytical
laboratories, and drug manufacturing sites. In each of these settings, fentanyl exposure is
minimal.

A Seattle study collected 78 air samples from 11 buses and trains-which are sites of frequent
drug use- and tested for fentanyl. Although one sample exceeded an Environmental Protection
Agency (EPA) occupational exposure guideline designed to be protective over eight hours of
continued exposure, the authors concluded that the air concentrations were too low to cause
acute, short-term physical health effects for the members of the public or transit operators [25].



At a supervised drug consumption site, the maximal airborne fentanyl concentration in a room
where users had smoked fentanyl was 0.0859 mcg/m? [26]. Even if the inhalation bioavailability
of fentanyl was 100%, eight hours of exposure to fentanyl at this concentration would yield a
total exposure dose of 0.29 mcg. A standard analgesic adult intravenous dose of fentanyl is
50-100 mcg.

A National Institute for Occupational Safety and Health (NIOSH) evaluation of fentanyl exposure
in controlled substance laboratories found a maximum air fentanyl concentration of 0.04
mcg/m? [27]. Workers involved in commercial manufacture of fentanyl were exposed to a mean
of 0.036 mcg/m? fentanyl [28]. At the highest single airborne concentration measured (13
mcg/m?), an individual exerting himself heavily for 20 minutes, such as while performing chest
compressions, would inhale 10.4 mcg of fentanyl. This estimation assumes a minute ventilation
of 40 L/min, which is 4-5 times higher than what is expected of individuals at rest or during light
activity. This dose of fentanyl is unlikely to produce any clinically significant effect. Exposure
during less strenuous physical activity, such as routine working conditions, would lead to even
lower inhaled doses.

For emergency responders performing routine law enforcement duties or delivering medical
care, including opioid overdose treatment, no respiratory protection is needed to prevent
passive opioid exposure. In the unlikely event that fentanyl is suspended in the air, adequate
protection is provided by an N95 respirator capable of filtering >95% of particles 0.3 microns in
diameter, or P100 respirator capable of filtering >99% of particles 0.3 microns in diameter.
Fentanyl smoke particles have a median particle diameter of 1.07 microns and minimum of 0.43
microns [29].

Ocular-Facial Exposure Risk for Opioids

Opioids can be absorbed through mucous membranes. Fentanyl exhibits greater than 30-fold
absorption across mucous membranes compared to skin, which is protected by the stratum
corneum [30]. Only one case report of possible unintentional intoxication by this route is
published in the medical literature. A veterinarian was splashed in the eyes and mouth with
contents of a dart containing 1.5 milligrams of carfentanil (the opioid equivalent of
approximately 150 milligrams of fentanyl) and 50 milligrams xylazine. Despite immediately
washing his face with water, he became drowsy within two minutes. No respiratory depression
was reported. His condition improved following the administration of 100 milligrams naltrexone,
and he demonstrated no subsequent signs of intoxication [31]. Analytical testing was not
performed and the extent that these effects were a result of carfentanil or xylazine exposure is
not clear.



For emergency responders performing routine law enforcement duties or delivering medical
care, including opioid overdose treatment, no splash protection is needed unless it is needed
for another reason, such as performing endotracheal intubation. Emergency responders should
take care to prevent transfer of any material from hands or uniform to their eyes, mouth, and
nose.

Dermal Exposure Risk for Opioids

Although fentanyl is amenable to transdermal absorption because of its low molecular weight
and high lipophilicity, skin absorption is very slow [32-33]. Depending on the specific product,
medical grade transdermal delivery systems (e.g., “patches”) take 3 to 13 h to produce a
therapeutic serum fentanyl concentration [34-37]. Absorption of liquid or aqueous fentanyl
increases with larger surface area of application, duration of application, application to
non-intact skin, and increasing skin temperature. The physical properties of fentanyl analogs are
expected to be similar to fentanyl, suggesting potential for dermal absorption. In a small
volunteer study, sufentanil citrate in water applied to the forearm and covered by an occlusive
dressing was absorbed comparably to fentanyl, although the exact bioavailability was not
determined [35]. In vitro studies of both fentanyl and carfentanil dermal absorption
demonstrate the robust barrier provided by the intact skin surface. Appearance of drug through
the skin in typical chamber models required high doses of drug in solution (with no absorption
of dry powder), continuous exposure (hours), and a lag time to appearance of 30 minutes to
hours depending on experimental conditions [38-39].

Because of the slow dermal absorption of fentanyl, passive dermal absorption is extremely
unlikely to cause opioid intoxication. As an example, if bilateral palmar surfaces were covered
with fentanyl patches, once the peak rate of drug delivery was reached, it would take
approximately 14 min to receive 100 mcg of fentanyl, using a body surface area of 17,000 cm?, a
palm surface area of 0.5%, and fentanyl absorption of 2.5 mcg/cm?/h [37, 40]. This extreme
example illustrates that even a high dose of fentanyl administered by a mechanism specifically
designed for transdermal administration cannot rapidly deliver a clinically significant dose.

The above calculation is based on medical transdermal fentanyl patch data, which
overestimates the potential exposure from opioid in tablet or powder form in several ways.
Opioids must have sufficient surface area and moisture to be efficiently absorbed. Medicinal
transdermal fentanyl patches use a matrix designed to optimize delivery, whereas tablets and
powder require dissolution for absorption. Whereas powdered drug sits on the skin, patches
have adhesive to hold drug in close proximity to the skin allowing both to remain moist. Finally,



in the above example, 2.5 mcg/cm?/h represents delivery at steady state after the drug has
penetrated the dermis and overestimates the amount of absorption in the first few minutes of
dermal exposure. Dermal exposure to a significant dose of pharmaceutical fentanyl over a large
skin surface area did not produce any clinical effects [41].

Based on our current understanding of the absorption of opioids, small unintentional skin
exposures to fentanyl tablets or powder cannot cause significant opioid intoxication. For
additional safety and good hygienic practice, gloves provide an effective added barrier. Washing
exposed skin with water readily removes drug contamination from skin. In the past, we have
recommended decontamination with water compared to hand sanitizer [3-4], but a skin transfer
model [38] demonstrated that both ethanol and commercial hand sanitizer decreased dermal
carfentanil penetration compared to water. An ex-vivo skin experiment found that soapy water
was equivalent to water in removing fentanyl hydrochloride, but soapy water was superior in
decreasing penetration of free fentanyl base [39]. Because skin absorption is so slow, we
recommend skin irrigation with water, which is typically readily accessible. Soapy water, when
available, is an excellent alternative.

Overview of Reports in Medical/Scientific Literature

In the medical literature, there are no cases of opioid intoxication from passive contact with
opioids. A 2023 systematic review of the available literature identified 12 reports, including 10
NIOSH Health Hazard Evaluation Reports, encompassing 27 first responders with signs and
symptoms after possible passive fentanyl exposure [42]. The authors concluded that symptoms
and recorded physical findings of all patients were not consistent with opioid intoxication. The
authors found one instance of an asymptomatic laboratory technician with detectable fentanyl
urine concentration [42]. A review of a Canadian occupational illness surveillance system for
opioid-related poisonings found no increased risk in the “medicine and health” occupations
[43]. There was no category for emergency responders. This is consistent with our experience:
individuals in the recreational drug trade and health care professionals do not develop opioid
intoxication from passive exposure to patients with opioid overdose or from therapeutic
administration of opioids.

Antidotal Therapy

Naloxone, a mu-opioid receptor antagonist, typically administered via intravenous,
intramuscular, or intranasal routes, reliably reverses opioid-induced respiratory depression. The
effective dose of naloxone depends on the patient’s weight, concentration of opioid at the
receptor, and relative binding affinities at the mu receptor [14, 44]. Naloxone is extremely



potent: 13 mcg/kg (or about 1 milligram in an 80 kg human) is sufficient to occupy 50% of
opioid receptors in a human brain [45]. There is scant information on human and animal
naloxone reversal of fentanyl analogs. Despite anecdotal reports [46] and theoretical arguments
[47] that higher-than-usual doses may be necessary to reverse respiratory depression from
fentanyl and analogs such as carfentanil, animal data suggest that standard doses of naloxone
are sufficient [48-50]. Real-world support of this experimental observation is seen in an
emergency department cohort, where similar doses of naloxone were required for reversal of
patients with fentanyl and conventional opioid (e.g., heroin) overdoses [51].

The mu-opioid receptor antagonist nalmefene is available for administration by intranasal and
intravenous routes. While nalmefene has a higher affinity for the mu opioid receptor than
naloxone, there are limited data regarding its use in fentanyl overdose. Nalmefene has a longer
duration of action and would also necessitate longer observation times to monitor for
resedation as the antagonist effects wear off. Given these limitations, nalmefene should not be
considered the first-line agent for opioid reversal until more robust data are available [52].

As previously stated, unintentional intoxication from passive exposure is extremely unlikely. We
recommend naloxone administration only to those with objective opioid -induced
hypoventilation after opioid exposure.

Media Reports

Unconfirmed media reports of opioid intoxication following passive opioid exposure date back
to at least 2013 [53]. A 2020 study found 214 print articles in lay media between 2013 and 2018
that reported unintentional opioid exposures among first responders. None of these reports
described a plausible route of exposure, clinical manifestations consistent with exposure, or
laboratory testing that confirmed absorption of any drug [53].

Investigators compiled media articles on overdose risk from passive fentanyl exposure between
2015 and 2019 and evaluated social media shares of this content. They found 551 articles
endorsing the concept of overdose risk from passive contact shared approximately 450,000
times, potentially reaching 70 million users. These reports received 15 times more social media
visibility than the subsequent corrective content [54]. In other words, misinformed media
reports garner far more attention than accurate information.

The Center for Just Journalism analyzed 326 news stories covering opioid exposures
experienced by first responders and found that most relied on law enforcement sources while
only 35 quoted medical experts [19]. These articles usually suggested that skin absorption was



the route of exposure. The most common finding reported was lightheadedness, followed
sequentially by abrupt loss of consciousness and difficulty breathing. In more than 85% of the
articles, the prevailing implicit belief was that these symptoms resulted from passive fentanyl
exposure.

Most articles describe signs, symptoms, and routes of exposure that are inconsistent with
opioid intoxication and do not cite credible medical sources to present a corrective counter
narrative. We propose several practices to improve media communication of these events to
the public. A media report should only label a passive opioid exposure as confirmed opioid
intoxication if there is a plausible route of exposure, clinical manifestations consistent with
opioid intoxication, and ideally, laboratory confirmation of drug absorption in a biological
specimen obtained from the exposed individual(s). A qualified medical expert should be asked
to provide input and contextualize the report with clinical and scientific information.

Alternative Causation

Available reports of persons with symptomatic passive opioid exposure are not consistent with
opioid intoxication. Commonly noted signs and symptoms in these scenarios include
lightheadedness, rapid breathing, confusion, disorientation, dizziness, headache, and nausea
[19]. These manifestations are subjective, difficult to objectively validate, and not consistent
with opioid intoxication, which causes sedation and respiratory depression.

A credible alternative that is compatible with the clinical findings and exposure situations is a
psychological response to the stress of the event. The “nocebo effect” is the antithetical
counterpart to the placebo effect: the experience of negative effects due to expectations
following an exposure [53, 55]. Under this hypothesis, the published reports and other
communications enhance the likelihood of experiencing the nocebo effect due to the
expectations set forth in the messaging. This transient physiological response is normal in highly
stressful situations.

Wide dissemination of media reports describing people with symptomatic opioid exposure may
predispose individuals to developing symptoms themselves. For example, in a study of subjects
shown a film about the adverse effects of Wi-Fi, half of participants later experienced adverse
effects when exposed to a sham Wi-Fi signal [56]. Presumed toxic exposures have caused
numerous outbreaks of psychogenic illness, in which, despite extensive investigations, no
medical cause could be identified [57-59]. In summary, media reports about suspected passive
opioid intoxication may themselves contribute to the development of ilness.



In the absence of clear signs of opioid intoxication, the resolution of clinical findings following
naloxone administration does not confirm opioid intoxication. Naloxone can reverse symptoms
of psychological stress via the placebo effect. Similarly, hospital evaluation of a person with
reported passive opioid exposure should not be interpreted as confirmation of opioid exposure.
Such medical care is usually offered precautionarily, before complete information is available.
Additionally, healthcare providers that cared for the individual may not share details of the
evaluation due to patient privacy requirements.

Guidance for Emergency Responders from Other Organizations

In addition to ACMT and AACT, several other organizations have issued guidance regarding
occupational fentanyl exposure (See Table). Among organizations, there is consensus regarding
treatment of individuals with opioid intoxication, use of personal protective equipment (PPE),
and decontamination strategies.

The National Institute of Environmental Health and Sciences (NIEHS) offers additional resources
regarding opioids in the workplace including training materials that include slides, handouts,
and testing materials [60].

NIOSH provides recommendations for specific levels of PPE based on the agent, job (e.g.,
pre-hospital care, law enforcement), and “exposure level” [61]. Although helpful in concept, the
risk level descriptions are overly conservative and may lead to unnecessary use of PPE. For
example, the “moderate” exposure level includes prehospital personnel or law enforcement in
situations where “small amounts” of drug liquid or powder are visible, which we would consider
to be no-risk. In this situation, NIOSH recommends use of an N100/P100 mask and goggles,
which we consider to be unnecessary because of the unlikelihood of absorbing any drug in this
form.

NIOSH also provides guidance for large fentanyl exposures that may occur as part of a
large-scale terrorism event, which can also result in occupational fentanyl exposures, but is
beyond the scope of this document [62].

The Occupational Safety and Health Administration (OSHA) also offers guidance for a variety of
different drug exposures in various workplace settings (e.g., hospital, first responders,
laboratory staff) and recommendations for employee health evaluation [63]. One limitation of
the OSHA guidance is the paucity of specific recommendations for opioids. They do, however,
publish workplace accident reports online that involve fentanyl, which can be a potential source
of exposure and outcome data.



TABLE

NIEHS

Opioids & substance use: workplace prevention & response
https://tools.niehs.nih.gov/wetp/index.cfm?1d=2587

NIOSH

Standard Operating Procedures
https://www.cdc.gov/niosh/substance-use/fentanyl-emergency-responders/operati

ng-procedures.html

Potential Exposures and PPE
https://www.cdc.gov/niosh/substance-use/fentanyl-emergency-responders/ppe.ht

ml

Training and Decontamination
https://www.cdc.gov/niosh/substance-use/fentanyl-emergency-responders/decont

amination.html

Fentanyl: Incapacitating Agent
https://www.cdc.gov/niosh/ershdb/emergencyresponsecard 29750022 .html

Fentanyl: Personnel in Hospital and Clinical Settings
https://www.cdc.gov/niosh/substance-use/fentanyl-healthcare-guidelines/index.ht

ml

Illicit Drugs, Including Fentanyl: Preventing Occupational Exposure to
Emergency Responders—Using Personal Protective Equipment
https://www.cdc.gov/niosh/docs/video/2019-156/default.html

OSHA

Controlling Occupational Exposure to Hazardous Drugs
https://www.osha.gov/hazardous-drugs/controlling-occex

Table: Useful Websites for Additional Information and Training Materials

Abbreviations:

NIEHS = National Institute of Environmental Health and Science
NIOSH = National Institute for Occupational Safety and Health
OSHA = Occupational Safety and Health Administration
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https://www.cdc.gov/niosh/substance-use/fentanyl-emergency-responders/decontamination.html
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Recommendations

The American College of Medical Toxicology and American Academy of Clinical Toxicology
recognize the challenges in issuing recommendations when available data are incomplete.
These recommendations are written for emergency responders performing routine law
enforcement duties or delivering medical care, but can be broadly applied to anyone under
similar situations. (The treatment of a mass casualty incident from opioids intentionally
aerosolized for the purpose of terrorism is beyond the scope of this document.)

We believe that recommendations should be protective of emergency responders, but not
result in unnecessary delays in care to patients with time-sensitive conditions. We also
recognize that PPE can interfere with task performance by emergency responders and law
enforcement officials. We recognize that these are often harrowing situations, which require
rapid empiric decision making. Due to the limited available data, the following
recommendations primarily represent consensus expert opinion.

General Precautions and Management of Exposure
° Emergency responders who may encounter opioids should be trained to

recognize the symptoms and objective signs of opioid intoxication, should have naloxone
readily available, and should be trained to administer naloxone.

° For opioid intoxication to occur, the drug must enter the blood and brain from
the environment. Intoxication cannot occur from simply being in proximity to a drug.

Dermal Precautions
° Incidental dermal exposure is exceedingly unlikely to cause opioid intoxication.
For routine handling of drugs, exam gloves (e.g., disposable nitrile drugs) provide added
dermal protection.
° Incidental dermal exposures to opioids should be promptly washed with water.

Respiratory Precautions/Splash Exposure
° For emergency responders performing routine law enforcement duties or
delivering medical care (including opioid overdose treatment) no respiratory protection
or splash protection is needed.
° Emergency responders should take care not to unintentionally transfer material
from hands or uniform to eyes, mouth, and nose.

Naloxone Administration and Airway Management



° In addition to basic life support measures such as bag-mask ventilation, naloxone
should be administered to those with objective signs of hypoventilation from opioid
intoxication.

° Those with normal or increased respiratory rate, despite a depressed level of
consciousness, do not need naloxone. Do not use mental status as a sole guide to
administer naloxone.

° If hypoventilation persists following an initial naloxone dose and personnel with
advanced airway training are not available, repeat naloxone until reversal of the
depressed breathing occurs or 4 milligrams IV is administered (or 8 milligrams by IN
route). Individuals with medical symptoms should be further evaluated by a medical
clinician.

Disclaimer

While individual practitioners may differ, these are the positions of the American Academy of Clinical Toxicology
(AACT) and the American College of Medical Toxicology (ACMT) at the time written, after a review of the issue and
pertinent literature.
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