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Background: Respiratory protection relies heavily on user compliance to be effective, but compliance
among health care personnel is less than ideal.
Methods: In 2008, the Department of Veterans Affairs formed the Project Better Respiratory Equipment
using Advanced Technologies for Healthcare Employees (BREATHE) Working Group, composed of
a variety of federal stakeholders, to discuss strategies for improving respirator compliance, including the
need for more comfortable respirators.
Results: The Working Group developed 28 desirable performance characteristics that can be grouped
into 4 key themes: (1) respirators should perform their intended function safely and effectively; (2)
respirators should support, not interfere, with occupational activities; (3) respirators should be
comfortable and tolerable for the duration of wear; and (4) respiratory protective programs should
comply with federal/state standards and guidelines and local policies. As a necessary next step, the
Working Group identified the need for a new class of respirators, to be called “B95,” which would better
address the unique needs of health care personnel.
Conclusion: This article summarizes the outputs of the Project BREATHE Working Group and provides
a national strategy to develop clinically validated respirator test methods, to promulgate B95 respirator
standards, and to invent novel design features, which together will lead to commercialized B95
respirators.
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Preventing health care-acquired infections (HAI) has become
a major infection control platform, leading to increased efforts and
resources in the reduction and elimination of such events. Although
there has been significant positive change in the culture of patient
safety in hospitals,1 extension of the same protective measures to
those who provide the care lags behind. Health care personnel
(HCP) not only face a risk of acquiring respiratory infection in the
community but also in the hospital environment, where the like-
lihood of coming in close contact with an infectious patient is
high.2,3 To reduce worker exposure to a myriad of hazards,
including respiratory hazards, a hierarchy of controls has been
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developed. This systematic approach has been used to implement
the most effective and practical means of protecting workers.4 In
health care, the patient is often the source of the exposure but
requires medical care. In this case, elimination, substitution, and
administrative controls (eg, shorter work times) are often not
possible to implement. Engineering controls (eg, isolation rooms,
upper room ultraviolet germicidal irradiation) can be an effective
option but are typically only utilized after infection is suspected, are
expensive, and often need to be factored in during the hospital
design phase. Personal protective equipment (PPE) is the least
desirable choice because it relies heavily on user compliance but
can be implemented widely, quickly (eg, during a pandemic), and
seamlessly in a health care setting compared with the other tech-
niques for reducing worker exposure.
HISTORY OF RESPIRATORY PROTECTION IN HEALTH CARE

Respirators have been used to protect workers from inhaling
dangerous substances for over 2,000 years, with these hazards
nals in Infection Control and Epidemiology, Inc.
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including dusts, fumes, and vapors.5 Not surprisingly, the use of
respiratory protection in industry and manufacturing is more
common than in health care. According to a 2001 survey, respirator
use as a percentage of private sector establishments was less in
health care (3.2%) than in manufacturing (12.8%), mining (11.7%),
construction (9.6%), or agriculture (9.4%).6,7

Although HCP face a variety of potential respiratory hazards (eg,
ethylene oxide and formaldehyde), respiratory protection in health
care did not receive much attention until the late 1980s.8 A change
did not occur until the number of Mycobacterium tuberculosis (TB)
cases in the United States was observed to be steadily increasing,
including outbreaks of multidrug-resistant TB.9 After the deaths of
8 HCP who acquired TB in the workplace, the Centers for Disease
Control and Prevention (CDC) began recommending the use of
respiratory protection among all HCP who cared for patients with
known or suspected TB infection.10 Surgical masks had been
commonly used for respiratory protection in TB isolation rooms
until this time11; this policy change was the first major guidance
document specifically recommending the use of respirators for HCP
exposed to an infectious aerosol. In 1997, the Occupational Safety
and Health Administration (OSHA) published a proposed rule for
occupational exposure to TB, which included respiratory protec-
tion. This proposed rule, which was later rescinded, demonstrated
an expansion of the use of respirators into new types of workplaces,
which were not always familiar with all of the requirements for the
proper use of respirators, including fit testing. In 1998 and 2006,
OSHA published updates to its respiratory protection standard (29
CFR Part 1910.134), consolidating a number of substance-specific
regulations. Through this standard, OSHA enforces the proper use
of respiratory protection in workplaces where respirators are
needed to reduce worker exposures to acceptable levels, including
health care settings.

While CDC and OSHA were expanding the role of respiratory
protection into health care settings, the National Institute for
Occupational Safety and Health (NIOSH) was revising the federal
regulations governing how respirators are certified and labeled in
the United States. In 1995, NIOSH published a new regulation, 42
CFR Part 84, replacing 30 CFR Part 11, which gave NIOSH primary
authority over certification of respiratory protective devices. These
new regulations also created new tests and terminology for
particulate respirators, which enabled users to select from
a broader range of devices to meet performance criteria recom-
mended by the CDC for protection against TB exposure. By the late
1990s, the N95 class of disposable (single use) filtering face piece
respirators (also known informally as an “N95,” “N95 respirator,” or
“N95 Mask”) became the standard of practice for HCP providing
care to patients with known or suspected TB. In 2002, the Food and
Drug Administration (FDA) and NIOSH began issuing approvals for
“Surgical N95 respirators,” which are NIOSH-approved N95
filtering face piece respirators that also meet the FDA requirements
to be labeled as a surgical mask. These devices are often recom-
mended in cases inwhich a respirator that provides fluid protection
and maintaining a sterile surgical field are important.12-14

More recently, N95 respirators have been recommended by
many public health organizations as a means of reducing exposure
to a variety of airborne infectious diseases, such as TB, measles, and
varicella (chickenpox).15,16 N95 respirators also serve as the foun-
dation for preparations for emerging infectious disease threats
where aerosol transmission is considered possible. When severe
acute respiratory syndrome (SARS) emerged in 2003, N95 respi-
rators becamewidely used to protect against this pathogen because
little was known about modes of transmission during the early
outbreak phase.17 The emergence of H5N1 influenza in 2005, and
the novel H1N1 influenza pandemic of 2009, led to a resurgence of
appropriate usage-related questions regarding respirators. For
example, during the initial stages of the 2009 novel H1N1
pandemic, the CDC issued guidance calling for the use of N95
respirators, instead of surgical masks, for HCP protection.18 This
decision differed from recommendations by the World Health
Organization18 and was considered controversial by some,19 thus
leading the Institute of Medicine (IOM) to review the science
behind this recommendation and develop a better understanding
of PPE necessary for a novel influenza pandemic. The IOM
committee concluded that properly used N95 respirators should be
better at reducing exposures and protecting against 2009 pandemic
influenza than surgical masks.18 Currently, N95 respirators remain
the recommended level of PPE for highly aerosol-generating
procedures with seasonal influenza patients.

CURRENT STATE OF RESPIRATORY PROTECTION IN HEALTH
CARE

Although it is understood that HCP assume some level of
personal occupational risk when caring for contagious patients,20

and numerous policies and regulations call for respiratory protec-
tion in the health care environment,5,15,16 noncompliance is
unfortunately quite common.21 As noted above, one of the limita-
tions of PPE as a tool for exposure reduction is its reliance on the
wearer to use the device correctly at all times during the entire
period of exposure. Figure 1 graphically illustrates the impact of
compliance on exposure reduction using a model described
previously by the by the American Industrial Hygiene Association
respiratory protection committee.22 In Figure 1, the different lines
represent different types of respirators with different levels of
potential exposure reduction. A disposable N95 respirator, such as
those used in health care, has an assigned protection factor rating of
10.23 This indicates that the wearer of an N95 respirator, when
properly fitted and used correctly, could expect to inhale no more
than one-tenth of an airborne contaminant(s) present. Accordingly,
wear time needs to be > w75% to begin seeing a significant
difference in exposure reduction, even for better performing
respirators with higher assigned protection factor ratings. Ensuring
that HCPwear respiratory protection in compliancewith guidelines
is vital to the effectiveness of the respirator; if the device is not
worn during exposure, it is not providing appropriate protection.

Figure 2 graphically illustrates some of the reasons for poor
compliance, as identified in the peer-reviewed literature,24 as well
as some possible solutions to increase compliance. The solutions
listed are only possible solutions; much work has been done to
identify the issue, and there is still more to be done to remedy these
issues. Some HCP do not believe that the risks of exposure to
airborne diseases warrant donning a respirator,21,25 perhaps
because they do not believe in the necessity and/or effectiveness of
these devices21 or because they are uncomfortable26-28 and tend to
interfere with occupational activities.26 Among the many causes of
poor compliance, several of them are unique, or of heightened
importance, in health care settings. These issues (discomfort,
communication, interference, time constraints) are summarized
below:

� Discomfort experienced by HCP who wear respirators is often
associated with the tight-fitting N95 respirator models.27

Discomfort was routinely raised as a key factor limiting the
practicality of the CDC and OSHA recommendations during the
2009 novel H1N1 influenza pandemic. HCP routinely use
surgical masks to protect their face from splashes and sprays
and, depending on the hazards, may switch several times
throughout the course of their work shift between a surgical
mask and a respirator. In general, surgical masks are viewed as
more comfortable than respirators. Most HCP are more



Fig 2. Problems and possible solutions related to respiratory protection usage in health
care.

Fig 1. Effect of compliance on exposure reduction. Notes: Assigned protection factor
(APF) is an estimate of the exposure reduction that a type of respirator is expected to
provide when used correctly. Higher APF levels are assigned to respirators types that
are expected to provide better levels of exposure reduction. APFs of 10, 25, and 50 are
assigned to disposable N95 respirators, loose-fitting powered air-purifying respirators,
and full facepiece elastomeric respirators, respectively.
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accustomed to prolonged use of surgical masks29; thus, small
differences in comfort between the 2 types of devices are
heightened, further leading to the perception that respirators
are uncomfortable. In fact, discomfort is the most typical
reason HCP cite for improper use of respirators, but this may
encompass a variety of sensations and experiences, most
commonly facial pressure, facial heat, facial pain, labored
movement of facial muscles, or skin itchiness.21,30,31 Psycho-
logic manifestations of respirator wear, such as claustrophobia,
may also be considered forms of discomfort,32 and improper
usage of these devices is relatively common,26,33 such that it
may lead to discomfort.

� Interference with occupational duties in the field of health care
is a commonproblem aswell.21 Nearly half of the HCP surveyed
by Baig et al reported that an N95 respirator, at least occa-
sionally, interfered with their ability to care for patients,26

which is their primary concern.
� Poor communication has been shown to be a concern with
existing N95 respirators. Speech intelligibility may be dimin-
ished in some settings when a respirator is worn, especially in
noisy environments such as emergency departments, intensive
care units, and prehospital environments.34,35 Speech intelli-
gibility issues are of particular concern, given the potential for
miscommunication leading to critical treatment mistakes.35,36

� Time constraints are often raised as factors leading to
noncompliance, with 2 principle areas of deficit: the OSHA
requirement to be fit tested upon being hired and annually
thereafter and the time required for proper donning and
doffing of respirators. There is a costdin terms of time and
moneydto utilize respiratory protection, which competes for
the limited resources of HCP and hospitals.37,38

The numerous issues expressed by HCP demonstrate the need
for respiratory protection that is designed to specifically meet their
needs. Furthermore, many policy experts believe that the science to
drive health care respiratory protection policies is still missing. In
2007, NIOSH’s National Personal Protective Technology Laboratory
charged an IOM committee to examine research directions, certi-
fication and establishment of standards, and risk assessment issues
related to PPE for HCP during an influenza pandemic. One of the
recommendations issued by IOM in its final report21 called for
respirator developers to revisit the entire respirator design and
development process with attention to the unique needs of HCP.
PROJECT BETTER RESPIRATORY EQUIPMENT USING ADVANCED
TECHNOLOGIES FOR HEALTHCARE EMPLOYEES: PROJECT
BREATHE

Based on recommendations issued by the IOM21 and findings
from its own respirator research in 2007 and 2008,26,30,39 the
Department of Veterans Affairs (VA) was prompted to improve the
PPE practices used by its employees. VA is the largest integrated
health care system in the United States and employs or oversees
180,000 HCP who use approximately 1.6 million respirators per
year. In 2008, VA formed the Project Better Respiratory Equipment
using Advanced Technologies for Healthcare Employees (BREATHE)
Working Group, composed of a variety of federal stakeholders
(Table 1) to discuss strategies for improving compliance with
respiratory protective devices used in health care. The Working
Group produced a report40 featuring 28 recommended features and
performance characteristics (Table 2) for the next generation of
respirators in health care. The goal was to provide the respirator
research, standards development, and manufacturing communities
with a reasoned list of ideal characteristics.

Four key themes emerged from the Project BREATHE Working
Group: (1) respirators should perform their intended function
safely and effectively; (2) respirators should support, not interfere,
with occupational activities; (3) respirators should be comfortable
and tolerable for the duration of wear; and (4) respiratory protec-
tive programs should comply with federal standards and guide-
lines, state regulations, and local policies. The characteristics in
Table 2 largely follow this framework, including additional
recommendations related to health care policies and procedures.

Table 2 also identifies which of these requirements are currently
used in the certification and testing of Surgical N95 respirators that
have approval by NIOSH as an N95 respirator and are cleared by the
FDA for sale as a surgical mask. Only 6 of the 28 Project BREATHE
characteristics are currently evaluated with Surgical N95 respira-
tors, suggesting that adoption of these characteristics in future
respirator designs should help improve respirator compliance
among HCP. It should be noted that some of the Project BREATHE
characteristics in Table 2 can be met today with other respirator
types. For example, loose-fitting, hooded, powered air-purifying
respirators (PAPR) do not require fit testing and thus meet the
desirable characteristics related to fit and gauging fit, whereas



Table 1
Project BREATHE Working Group participants

Project BREATHE Working Group participants

� The National Personal Protective Technology Laboratory in the National Institute for Occupational Safety and Health in the Centers for Disease Control and Prevention
(Department of Health and Human Services)

� Office for Infection Control, Division of Healthcare Quality Promotion in the Centers for Disease Control and Prevention (Department of Health and Human Services)
� National Center for HIV, STD, and TB Prevention, Division of Healthcare Quality Promotion in the Centers for Disease Control and Prevention (Department of Health and
Human Services)

� The US Army Edgewood Chemical Biological Center (Department of Defense)
� The Occupational Safety and Health Administration (Department of Labor)
� The National Institute of Standards and Technology (Department of Commerce)
� The National Aeronautics and Space Administration
� Biomedical Advanced Research and Development Authority (Department of Health and Human Services)
� Office of Public Health and Environmental Hazards in the Veterans Health Administration (Department of Veterans Affairs)
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elastomeric half-mask (EHM) respirators with a particulate filter
cartridge would readily meet characteristics 6 through 8. Whereas
some respirator types meet a subset of the Project BREATHE char-
acteristics, no single device today meets all of them nor could all of
the recommendations be met by a single device. The health care
environment is not only unique from other industries, but there are
many niche settings that require different features for an idealized
product. The Working Group recognized that meeting all 28 char-
acteristics simultaneously was improbable because some of the
recommendations were conflicting when applied concurrently but
decided to publish all of them to provide maximum flexibility for
subsequent users of the report to balance trade-offs and to not
appear to favor any one type of respirator (eg, Surgical N95, PAPR,
EHM, and others).

The Working Group attempted to specify how these require-
ments might be tested and what level of performance might be
acceptable to HCP but recognized that many of the proposed test
methods still needed to be developed. In general, the Working
Group agreed that there is a preference for clinical assessment
methods over methods performed solely in a laboratory. In such
cases in which this is not practical, laboratory tools that have been
validated against clinical outcomes would be acceptable. Further
discussion about test methods and performance requirements will
be the subjects of future reports.
B95 RESPIRATOR

An overarching recommendation from the Project BREATHE
Working Group was that a new class of respirator should be
developed to address the unique needs of the health care
community. The health care environment differs greatly frommany
other settings that require the usage of respiratory protection. The
next generation of devices used should thoroughly reflect this
difference. For example, the filtered particulates in health care
settings are mainly infectious biologic aerosols, rather than non-
biologic aerosols. These biologic aerosols present unique challenges
to ensure that the respirator does not contribute to disease trans-
mission. Furthermore, current methods of testing respirators may
not represent how respirators are used in health care. For example,
a controlled environment, such as a hospital, does not have the
levels of airborne dust and particulate matter typically seen at
a manufacturing plant. Any respirator designed specifically for HCP
should focus on diminishing infection from exposures to biologic
hazards as its primary goal and focus less on particulate load
capacity or other enhancing features, such as exhalation valves that
could potentially contaminate the surgical field and are not
compatible with many health care settings. With approximately 13
million HCP in the United States, many of whom will need to use
respiratory protection during public health emergencies, the
market for health care respirators should be large enough to
warrant devices meeting their unique needs.

To correspond with the widely used N-P-R classification scheme
used for NIOSH respirator certification,41 the Working Group
believed that the term “Biological 95” or “B95” should be used to
characterize this new class of respirators developed specifically for
health care. The term “B95” will also serve as a reminder of its
historical lineage to Project BREATHE. In the future, respirators
developed, marketed, and recognized as meeting the requirements
of a B95 respirator could enable hospitals to purchase respirators
that are more likely to be used correctly. We believe that wider
acceptance and improved compliance resulting from B95 respirator
use will ultimately lead to better patient care, reduced HAIs, and
fewer workers inhaling infectious biologic aerosols.

Because of the many new desirable characteristics of a B95
respirator, manufacturers may choose to combine features from
one or more existing types of respirators. One B95 respirator option
discussed by the Working Group to satisfy conflicting desirable
characteristicswould be a “hybrid” respirator combining features of
Surgical N95 and EHM respirators, such that it would be disposable
for routine use but reusable during a public health emergency (eg,
pandemic). B95 respirator options that are “scalable” would be
desirable under these circumstances. This might include a light-
weight, relatively simple Surgical N95 respirator, equipped with
a small fan to encourage air exchange and facial cooling, which
could be temporarily added when necessary.

PATH FORWARD

Unfortunately, the global development of respiratory protection
devices has not evolved enough to support the mass production of
a “B95” respirator meeting many of the desired characteristics. The
28 recommendations from the Project BREATHE Working Group
would serve well as framework for a national strategy of research
and standards development, leading toward commercialization of
B95 respirators designed specifically for health care. To implement
the recommendation, 3 inter-related efforts are needed:

1. Develop clinically validated B95 test methods: Research and
development organizations such as respirator manufacturers,
university researchers, and federal agencies, including the
Department of Defense, National Institute for Standards and
Technology, and NIOSH, are encouraged to develop test
methods to measure and quantify the generic Project BREATHE
characteristics in Table 2. To know which respirators are most
comfortable or achieve the best fit, validated test methods are
necessary. In particular, the science that underlies the under-
standing of factors affecting respirator comfort and tolerability
is not well defined. Ultimately, laboratory-based test methods
will need to be validated against clinical outcomes. Recent



Table 2
Project BREATHE recommendations

Feature/characteristic B95 recommendations*

1. Safety and effectiveness Respirators shouldmeet all current NIOSH (eg, 42 CFR Part 84) and FDA standards (eg, 510(k) process for class II medical devices) and
be used within an OSHA respiratory protection program, including fit testing.

2. Self-contaminationy Users need to be able to easily and reproducibly don and doff respirators without self-contamination in a clinical environment.
3. Fomite transmissiony Respirators should not be a conduit for fomite transmission of pathogens between persons.
4. Respirator fity Respirators (available in 1 or few sizes) should be well fitting and capable of passing an OSHA-accepted fit test on a majority (w90%)

of US health care workers.
5. Blood and body fluids Respirators should serve as a barrier to protect the wearer from blood and body fluids.
6. Reusey Respirators should be durable enough for the respirator to provide expected levels of protection (eg, protection factor of 10 or

greater for a half-mask respirator) after multiple brief worker-patient encounters, if necessary, during a crisis.
7. Repeated disinfection durabilityy Respirators should be durable enough to provide expected levels of protection after 50 disinfections, each taking < 60 seconds to

complete.
8. Shelf-life durabilityy Respirators should be durable enough to provide expected levels of protection after being stored in air-conditioned space for 10

years at 21�C-23�C (69�F-73�F) and 45%-55% relative humidity.
9. Gauging fity Respirators should have a manufacturer-specified fit assessment technique (eg, a user seal check) that is capable of detecting

inadequate fit (which would result in less than expected protection) with at least 75% accuracy during work activities.
10. Hearing integrityy Respirators should not impede, and preferably improve, the wearer’s ability to hear in a hospital environment.
11. Speech intelligibilityy Respirators should not impede, and preferably improve, the ability of others to hear the wearer’s spoken words.
12. Visual fieldy Respirators should cause minimal obstruction of the wearer’s visual field.
13. Facial visualizationy Respirators should be transparent, to the extent feasible, allowing visualization of the wearer’s face.
14. Equipment compatibility Respirators should not interfere with other equipment (eg, stethoscope) used in health care.
15. Breathing resistance Respirators should have a breathing resistance (eg, filter air flow resistance) low enough that it does not impact tolerance (eg, should

be < 10-mm water pressure drop on average at 85 liters per minute).
16. Facial irritation Respirators should not cause facial irritation.
17. Allergenicity Respirators should not cause allergic reactions.
18. Facial pressurey Respirators should be constructed such that they cause minimal discomfort from pressure on the face (eg, facial pressure should be

low enough to be comfortable and tolerable for (1) >2 hours of uninterrupted wear and (2) >8 hours with 15-minute break
periods every 2 hours).

19. Facial heaty Respirators should be constructed such the level of facial heat rise is low enough to be comfortable for (1)>2 hours of uninterrupted
wear and (2) >8 hours with 15-minute break periods every 2 hours.

20. Air exchangey Respirators should be constructed such that they have adequate air exchange from the environment and do not cause unnecessary
buildup of respiratory gases (eg, CO2 dead space retention should be low enough to be comfortable for (1) >2 hours of
uninterrupted wear and (2) >8 hours with 15-minute break periods every 2 hours.

21. Moisture managementy Respirators should be constructed such that they have adequate air exchange from the environment and do not cause unnecessary
buildup of humidity in the dead space (eg, respirator dead space humidity levels should be maintained at levels perceived as
comfortable for (1) >2 hours of uninterrupted wear and (2) >8 hours with 15-minute break periods every 2 hours.

22. Mass featuresy Respirators should be positioned on the face in a fashion that is comfortable and tolerable for (1)>2 hours of uninterruptedwear and
(2) >8 hours with 15-minute break periods every 2 hours. Respirator weight and mass distribution should be evaluated with
a standardized and validated practical performance test for which performance criteria are developed.

23. Odory Respirators should be non-malodorous.
24. Prolonged tolerabilityy Respirators should be comfortable enough to be worn for a prolonged period of time during a crisis (eg, for 10 consecutive days

under the following circumstances: (1) >2 hours of uninterrupted wear and (2) >8 hours with 15-minute break periods every 2
hours).

25. Employer desirabilityy Respirators should be viewed by employers as an important and desirable component of their worker safety and infection control
programs.

26. Employee desirabilityy Respirators should be viewed by employees as an important and desirable component of their workplace safety and infection control
programs.

27. Patient desirabilityy Respirators should be viewed by patients/visitors as an important and desirable component of workplace safety and infection
control programs.

28. Cost-effective for employersy Respirator usage should be cost-effective.

*Adapted from the Project BREATHE final report by editing for clarity, combining objectives and recommendations, and removing the column with current standards.
yNot a current NIOSH/FDA Surgical N95 requirement.
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advances from NIOSH32,42-44 and VA27,30 in assessing respirator
comfort and tolerability are promising, and Department of
Defense45,46 and VA47 scientists have developed unique
approaches to assess hearing and speech intelligibility.

2. B95 standards development: Purchasing and procurement
decisions for PPE are typically based on voluntary consensus
standards, such as those developed by the American Society for
Testing and Materials, National Fire Protection Association,
International Organization for Standardization, American
National Standards Institute, and the Association for the
Advancement of Medical Instrumentation or government
regulations (eg, NIOSH, FDA, OSHA).48 As noted in the 2010 IOM
report on Certifying Personal Protective Technologies, many
parties benefit from a well-written standard. In the short-term
(within the next 5 years), VA and its partners should work with
voluntary consensus standards development organizations to
develop a B95 respirator standard that incorporates clinically
validated test methods, wherever possible. There is precedent
for dual certification of respirators that allows the employer to
meet OSHA requirements to use a NIOSH-certified respirator
while obtaining additional features desired by the end user. For
example, in other occupational settings such as firefighting, it is
not uncommon to set voluntary consensus standards that
exceed minimal performance standards set by government
agencies. A good example of this is the National Fire Protection
Association 1981 standard for self-contained breathing
devices,49 which requires NIOSH certification as the baseline.
The Federal government sets the minimum set of general
requirements for devices used by any worker in any type of
workplace setting, but the standards development organiza-
tions set special, additional requirements that benefit workers
in unique workplace settings. The health care setting is one of
those unique workplace environments. Obtaining a B95 stan-
dard will not be mandatory for manufacturers but, instead, will
be optional. B95 respirators will be the best in class in terms of
comfort and fit and tailored for HCP, and thus it will be
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desirable for manufacturers to have this designation for their
products. Hospitals will benefit from more certainty in respi-
rator fit, higher compliance, and less absenteeism. Amore long-
term effort (>5 years) will include work by OSHA, NIOSH, and
FDA to reduce barriers to better performing respirators in
health care caused by any outdated, unnecessary, or burden-
some federal regulations.

3. B95 prototype development: Respirator manufacturers and
other research organizations are urged to conduct research and
develop prototype devices that incorporate innovative design
features such as more breathable filter media, adhesives for
improving respirator fit, and devices for cooling and air
management that will meet the desirable characteristics in
Table 2. Manufacturers, in particular, are encouraged to work
with HCP to better understand the challenges faced when
wearing respirators while providing patient care and to
develop novel solutions. To expedite this effort, US respirator
manufacturers were recruited via a Federal Register notice to
partner with VA to design and build new prototype B95
respirators, using the Project BREATHE recommendations as
guidance. Cooperative Research and Development Agreements
were signed in 2012 with 2 manufacturers, and the first
prototypes produced by these collaborations are expected in
2013. As a first step, VA plans to test the prototypes in
a health care simulator laboratory for usability, communica-
tion, and comfort, whereas NIOSH has agreed to conduct
laboratory testing involving human test subjects to assess fit
and comfort. If fully successful, Project BREATHE will eventu-
ally result in the production of at least 1 respirator that
addresses some or many of the specific needs of the health care
community. Performing B95 prototype development with
a select group of leading manufacturers, in parallel with test
method and standards development, should help bring new
and emerging respirator technologies to the marketplace. End-
user feedback obtained by VA and NIOSH on comfort and
tolerability will be essential before these devices are
commercialized, ensuring that the subjective nature of comfort
and tolerability will be thoroughly assessed. Involving end
users in the early stages of conceptualization tends to decrease
both time and money required to move a product from an idea
to the marketplace.50
CONCLUSION

Respirators commonly used in the US health care setting were
not originally developed with HCP in mind; rather, they were
borrowed from other industries, such as manufacturing and
construction. A health care-specific B95 respirator should address
the unique needs of this environment and meet the desires of HCP.
Collaborative efforts involving technology-leading US manufac-
turers and forward-looking health care organizations are needed to
optimize proficient development of clinically validated test
methods, promulgation of B95 respirator standards, and invention
of novel design features, which together should lead the B95 to
commercialization. Hopefully, the collaborative application of
science, policy, and workplace practices will synergize develop-
ment of a new generation of B95 respirators specifically designed
for health care, leading to increased compliance and reduced risk
for occupationally acquired respiratory infections.
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