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We appeal to school district facility managers and administration leadership, as well as

the relevant national and international bodies and Architecture, Engineering and

Construction (AEC) industry consultants and professional organizations, to recognize

the unproven nature of many electronic air cleaning devices. Such devices are typically

electrically powered air-cleaners intended to remove particles from airstreams or to

inactivate pathogens. As they are unproven, it is critical to avoid wasting valuable

emergency COVID relief aid dollars installing them within school district facilities.

Studies (ref: 1,2,3,4,5) indicate a much lower degree of effectiveness in real-world

conditions than typically claimed by manufacturers. Studies (ref:1,3,4,5,6,7,8) also

indicate that chemical compounds at harmful concentrations can be produced in real-

world settings, directly as a part of the process or as byproducts created from the

chemical reactions occurring within the space. In the absence of regulation and with

presently very little peer-reviewed research, significant questions remain regarding

effectiveness and the potential impacts on human health.

Following the precautionary principle, we must advocate for schools not to use

electronic air cleaning devices. The proven measures that should be taken to address

https://medium.com/@marwa.zaatari?source=post_page-----bc1570b2fb9b--------------------------------
https://medium.com/@marwa.zaatari?source=post_page-----bc1570b2fb9b--------------------------------
https://medium.com/open-letter-to-address-the-use-of-electronic-air/no-to-ionizers-plasma-uvpco-bc1570b2fb9b?source=post_page-----bc1570b2fb9b--------------------------------
https://medium.com/u/1252c136de6e?source=post_page-----bc1570b2fb9b--------------------------------
https://medium.com/u/78a53180452e?source=post_page-----bc1570b2fb9b--------------------------------


airborne transmission risk include properly sized and maintained ventilation

(mechanical and natural), mechanical filtration (including portable HEPA filter units),

and germicidal ultraviolet light systems. Such measures are practical and often can be

easily implemented; many are not costly, particularly when assessed on a per student

basis. Even without the relief aid dollars many are inexpensive enough to be funded

with capital outlay dollars instead of passing a bond.

Many districts, constrained by varying degrees of limited budgets, deferred

maintenance, and pressure to get kids back in school, have already implemented

electronic air cleaning devices, relying on incomplete data and exaggerated claims to

make a well-intended, but incorrect decision. Despite the resources invested, we

recommend that these districts strongly consider turning off or disabling these

electronic air cleaners to prevent unintended harm to building occupants. These districts

should also recognize that the intended COVID safety benefits have not been provided,

putting students, teachers, staff, and their communities at greater risk, and consider

what applications of the above proven measures, along with other strategies, can be

implemented to truly mitigate risk.

Overview of Electronic Air Cleaning Equipment

Electronic air cleaning equipment includes a variety of electrically powered air-cleaning

devices intended to remove particles from airstreams or to inactivate pathogens. The

widely used removal mechanisms occur by electrically charging particles using corona

wires, pins or needles, with plasma (positive and/or negative ions formed by charging

major components of air as well as pollutant molecules), or by photocatalytic oxidation.

The design of the system may create one or more reactive oxygen species (ROS), ozone,

hydroxyl radicals, superoxide anions, gaseous hydrogen peroxide, and others.



Effectiveness: The peer reviewed research on the effectiveness of electronic air cleaning

technology is limited. The independent and peer reviewed studies (ref: 1,2,3,4,5) that

have been conducted indicate levels of effectiveness below that reported by

manufacturers for the elimination of pathogens, volatile organic compounds (VOCs)

(including aldehydes), and particulate matter. The lab testing performed by

manufacturers (directly or through contract) often is not reflective of real-world settings

like actual classrooms. Manufacturers and distributers commonly apply these lab results

in a blanket manner to a variety of building conditions, over-estimating the technology’s

effectiveness in a variety of real-world situations. The highly variable physical

environmental conditions that exist outside of a laboratory (space configurations,

system types, surface/finish material types, etc.), combined with the variability in mix of

contaminants and associated chemical reactions, will result in pathogen, VOC, and/or

particulate matter elimination efficiencies that can vary significantly from space to

space and from the lab results (ref: 9).

For example, one recent independent test (ref:2) of needlepoint bipolar ionization

(NPBI) technology found that the strength of the ions produced appears insufficient to

effectively clean the air, and the device also produced VOCs. Another study (ref: 4),

conducted by The Bureau of Toxic Substance Assessment (BTSA), monitored indoor air

quality (IAQ) in a high school classroom and characterized changes in IAQ resulting

from a bipolar ionization (BPI) unit operating in the air handling unit serving the

classroom. Higher levels of ozone and ultrafine particles were measured, indicating that

IAQ worsened with the ionization device in operation. Both of these studies also raise

serious concerns about the unintended byproducts produced from these electronic

cleaning devices, which are typically neither studied nor reported by the device

manufacturers.

Impact on health: Relevant to health impacts, peer reviewed studies indicate the

potential of electronic air cleaners to produce ozone, VOCs (including aldehydes), and

ultrafine particles (ref:1,3,4,5,6).

Ozone, classified as a lung irritant (ref: 10,11) is produced by some electronic air

cleaning technology at levels harmful to human health (ref: 5,6), potentially

contributing to respiratory disease, cancer, and auto-immune disease (ref:12,13). Some

of these technologies do comply with CARB/FDA/UL 867 (ozone emissions resulting in



concentrations of less than 50 ppb in a test chamber). However, experts believe any level

of exposure is potentially harmful (ref:14) and ASHRAE Standard 62.1 2019 added

requirements that ozone levels resulting from an air cleaner should not exceed 5 ppb

(ref:15). Some air cleaners also comply with UL 2998 (5 ppb). However, we know of no

third-party research, white papers, or case studies verifying ozone emissions do not start

or do not increase in a variety of installation conditions over time, either as a result of

equipment aging, incorrect usage, or changing environmental chemistry conditions.

Some manufacturers have anecdotally indicated such data has been collected to verify

this. Others have indicated the nature of the technology makes such increases in ozone

production over time highly unlikely if not impossible. However, we have yet to see data

supporting these statements. In the previously referenced CDC/FEMA study (ref: 5), it

was found that a certain bipolar ionization device increased the level of ozone to more

than 1,000 ppb even though the device has published test data showing zero ozone

production and has obtained UL867 certification.

As with ozone, exposure to the oxygen free radicals, or reactive oxygen species (ROS),

produced deliberately by electronic air cleaning technology’s applications or

unintentionally as a result of the chemistry occurring within the space, can potentially

contribute to respiratory disease, cancer, and auto-immune disease (ref:12,13,16). In

addition, targeted contaminants (including many VOCs) are generally not completely

converted into benign CO2 and H2O and instead actually transformed into other

harmful byproducts (ref:1,6,17,18,19). Whether or not this occurs depends on the other

chemicals present within the space. Researchers recognize that we still need to improve

our overall understanding of the impact that indoor air chemistry has on human health

and wellness (ref: 16).



Except for comments along the lines of occupants being exposed to “less hazardous

reactants and byproducts” (ref:20) manufacturers provide little information on a) the

amount of potential exposure to either free radicals or potential byproducts in real world

conditions, b) what risk such exposure may present given the research cited above, or c)

how that risk might vary by demographic factors (age, pre-existing conditions, etc.). The

lack of reported potentially harmful byproducts is also likely due in part to manufacturer

funded lab tests not commonly making use of the instruments needed to assess their

potential formation, which speaks in part to the need for more standardization of testing

protocols (ref: 1,6,9).

The research conducted on the human health impacts of direct exposure to the ions

produced by some electronic air cleaning technology, like BPI, is contradictory and

incomplete. One literature review from 2018 (ref:21) found studies with results

indicating positive or no health impacts as a result of exposure to negative air ions.

However, the authors of the review indicated these results needed further verification.

Nor was it clear how many, if any, of these studies considered a) long-term and/or

repeated exposure and b) variation in impact by age group and those with pre-existing

conditions.

A few recent studies, however, have found potential negative health consequences. One

of these examined the impacts on college students in a dormitory setting (ref: 7) and

found increases in exposure to negative air ions (potentially along with their reaction

products) resulted in systemic oxidative stress which can lead to cell and tissue damage.

Another study (ref: 8) of school children found exposure to negative air ions resulted in a

negative impact on heart rate variability. The authors of both studies concluded that

such results warrant further study before using this technology to reduce particulate

matter (or exposure to pathogens) in occupied settings.

Manufacturers have also stated that by “cleaning the air” this technology allows for a

reduction in energy consumption by reducing minimum required ventilation rates as

much as 70% or down to 5 cfm per person. They claim to comply with ASHRAE 62.1’s

indoor air quality procedure (IAQP) (ref:15) which allows for additional means of

contaminant removal or dilution other than that provided by the introduction of outside

air. However, as has been discussed above, the effectiveness of electronic air cleaning

technology in real-world conditions is questionable at best, meaning contaminant



concentration levels are likely not, in fact, reduced. Reducing outside air below the

levels dictated by ASHRAE 62.1’s prescriptive design procedures will eliminate one of

the most effective protection layers available to schools for diluting the SARS-CoV-2

virus (and other contaminants).

Call to Action

The slick marketing materials and white papers/test results proclaiming over 90%

pathogen elimination can be hard to resist by districts struggling with limited budgets

and neglected buildings to demonstrate to their communities that buildings and

classrooms are safe. The fine print, if it exists, may be overlooked with everyone’s focus

on the promise of a silver bullet. All this smoke and mirrors is possible because of the

general lack of regulations and standards for both the manufacturing and testing of

electronic air cleaning technology (ref:1). It has created a marketplace that some liken to

the “wild west,” making it a challenge for most engineers and consultants to discern fact

from fiction, let alone school district facilitators, administrators, and board members.

All of this is why the CDC encourages (ref:22) consumers “… to exercise caution and to

do their homework” before purchasing BPI technology (with ASHRAE referencing this

statement in lieu of taking a formal position). It’s also why the U.K.’s Scientific Advisory

Group for Emergencies states (ref:9) that electronic air cleaning technology has a “…

limited evidence base that demonstrates effectiveness against SARS-CoV-2 and/or may

generate undesirable secondary chemical products that could lead to health effects such

as respiratory or skin irritation.” They do not recommend using it unless “… their safety

and efficacy can be unequivocally and scientifically demonstrated by relevant test data.”

The Spanish Ministry of Science states in a recent report (ref:23) that “Public funds

should not be used in the short term for the purchase of air cleaners based on plasmas,

oxidation, photocatalysis, or ions, unless their safety can be first confirmed [by

investigating] the potential formation of toxic chemical products.”

We agree with this recommendation. None of the $176 billion approved over the last

several months by the Federal government for K-12 COVID relief aid should be spent on

this unproven technology. Particularly when other proven and safe technologies and

strategies are available to mitigate the risk from SARS-CoV-2 and other pathogens while

also improving the learning environment and health and wellness overall. Given the

evidence for the ineffectiveness of electronic air cleaning equipment in addressing the



risk of infection from SARS-CoV-2 in real-world conditions, its use creates a false sense

of security. We ask that school district facility managers and administration leadership,

as well as the relevant national and international bodies and Architecture, Engineering

and Construction (AEC) industry consultants, recognize the unproven nature of

electronic air cleaning equipment and avoid wasting valuable emergency COVID relief

aid dollars installing it within school facilities.
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