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More than 300 million individuals in industrialized countries suffer from allergic
rhinitis. Rhinitis is a disease characterized by stuffy or runny nose, followed by red,
itchy watering eyes and repeated sneezing. But more common problems for
rhinitis patients are the overlooked social difficulties, with the majority reporting
tiredness, feeling miserable or irritable. Often, medication is not able to adequately
control symptoms and there is a need for other aids against the disease. Here, we
describe the current situation after five trials using nasal filters in the remediation

of seasonal allergic rhinitis.

The Allergic Rhinitis and its Impact on
Asthma guidelines [1] recommend a
four-step process for treating allergic rhi-
nitis. The first two steps are pharmaco-
logical interventions using nonsedating
antihistamines and intranasal corticoste-
roids, although other approaches includ-
ing leukotriene receptor antagonists and
nasal decongestants are also recom-
mended. The other two steps are patient
education and prevention of exposure.
In the case of exposure to airborne pol-
lens, the most likely possibility is to stay
indoors with closed windows at all
times, which is not practical with most
lifestyles. Additionally, 40% of people
with rhinitis report that medications do
not adequately control their symp-
toms [2]. More than 50% of patients
report trying ‘alternative therapies’, often
without much success [3]. Hence, the
idea of a nasal filter seems to follow the
logic of removing the main triggering
event for symptoms.

The idea of filtering the air we inhale
as a protection from health risks is not
new. Ancient Greeks apparently used
sponges for this purpose and medieval
‘plague doctors’ wore masks with hollow
beak-shaped noses containing pungent
plant materials to filter air and protect
the wearer from the airborne miasma
thought to spread diseases [4].

Since the mid-19th century, various
face masks containing either separate
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filters or themselves made of filtering
cloth have been used to provide protec-
tion from inhaling gases, microbes and
particles. The protective efficiency of
these varies widely depending on the
design of the mask and the nature of the
material it is designed to protect against.
Surgical masks were originally invented
to prevent contamination of the surgical
site by microbes expelled by the surgeon,
but are now generally used for personal
protection. However, the protection pro-
vided by surgical masks is relatively low
compared with that of higher efficiency
respirators (FFP2 in Europe, N95 in the
USA), which provide >95% protection
against approximately 0.3 [ particles,
when tested on a rig though. In practice,
this is not achieved due to leakage
between the face and the edge of the
mask. There are also number of hin-
drances with masks, ranging from mild
hypercapnea from rebreathing the air in
the dead space, overheating, rashes, resis-
tance to breathing, interference with
both verbal and nonverbal communica-
tions and the alteration to personal
appearance and identity.

Of the three most important allergic
diseases, asthma, rhinitis and eczema,
rhinitis is the one where inhaled allergen
exposure is most clearly related to
immediate disease symptoms and, there-
fore, the most amenable to using per-
sonal allergen filtration as a protective
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Figure 1. An example of a nasal filter and the placement in
the nose.
Reproduced with permission from © Rhinix®.

approach. The conceptual idea of moving the filtration into
the nose itself, particularly when acute exposures to large par-
ticles such as pollens are involved, has obvious appeal. Further
filtering of the nasal airflow might have a beneficial effect on
allergic rhino-conjunctivitis, due to the nasal-ocular reflex [s).

Two early patents for nasal filters (US701538 in 1901 and
UK28819 in 1905) demonstrate the principles of mechanical
impingement/filtration and impaction that remain as features
of many current designs. A search of the patent literature finds
over 100 patents for nasal filters prior to 2000, suggesting
many of the inventive steps are likely to already be prior art.

Despite the many attempts to provide practical solution to
pollen exposure, there are no established or dominant brands
of nasal filters on the market, and only a few publications deal
with them. A Google search found more than a dozen brands
currently for sale (Breathe-Ezy, Protection Plus, Air breathe,
First defence, Nose Mask, Nosk, WoodyKnows, Healthnaso,
BreathePure, Ultra Breathable, Respira, Sanispira, Inhalefresh,
NasalAir Guard and Breathe Thru). With one exception, all
these appear to involve mechanical filtration of the airstream
(i.e., like a ‘tea-strainer’) using a fibrous or porous mesh.

However, there are only a handful of papers describing nasal
filters in the medical literature. These include those homemade
from foam [¢], hand-made filters using a fine wire mesh [7],
impaction-based filters (s, those with a spiral air path (8] and
those with a thin layer of filter material supported by a flexible
frame fitting inside the nasal cavity [9]. Clinical information is
published for four; one of anecdotal experience [7]; one of an
open clinical study (8); and two of placebo-controlled, double-
blind trials using either natural [s] or laboratory pollen chal-
lenge [9], see Foure 1 as an example of such a filter.

All these studies support the concept, although none show
stellar performance. In the open clinical study (8], the total Rhi-
noconjunctivitis Quality of Life Questionnaire symptoms scores
over the day and night decreased significantly from 60 to
23 and 10, respectively, over 18 days; in the field study chal-
lenge (5], the major complex of rhinitis symptoms increased by

approximately half in the placebo group and decreased by half
in the active group (difference p = 0.0076); while in the labo-
ratory challenge study [9], the mean daily but not maximum
total nasal symptoms scores were reduced by 21% with active
filter compared with placebo (p = 0.049). Most or all of the
participants found the devices comfortable. Without more
information, it is only possible to speculate that the less aes-
thetically acceptable filters (5] provided greater protection
because they sealed better in the nose; however, other issues
such as the type, time, pattern and dose of exposure also dif-
fered. Both the challenge studies show the importance of rigor-
ous evaluation of both the clinical aspects and user responses.

There are numerous constraints on the design of nasal filters.
Ideally, to be discreet, they should be small enough to completely
fit within the first portion of the nostrils (the nares). The interior
shape of the nose is highly individual and is partly determined by
age, sex and ethnicity. Nasal filters need to fit into an approxi-
mately tear-drop shaped space about 15-20 mm long by
6-10 mm wide, with a maximum height of around 10 mm. The
cross-sectional area is about 1.5 cm®/nostril, depending on the
individual. They also need to seal so that unfiltered air does not
pass around them (this bypass occurs easily if the filters have
some flow resistance and results in an erroneous perception that
they are ‘easy to breathe through’), effectively filter out the air-
borne particles, have negligible airflow resistance to allow com-
fortable breathing and be safe. They need to be easy to manage,
aesthetic and comfortable to wear.

Nasal filters have generally been advertised as providing pro-
tection against the allergens causing rhinitis, air pollutants and
virus exposures, and they have also been used to study personal
exposure by collecting exactly what people inhale [1011]. The
size of particles carrying these allergens differs; most pollens
causing rhinids are roughly spherical and between 16 and
30 um in diameter, whereas the size of particle carrying indoor
allergens (mite, cockroach, cat and dog) varies depending on
factors associated with dust disturbance. Under conditions of
recent and high disturbance, most of these allergens are carried
by ‘large’ particles or aggregates of particles, 10-40 pum in
diameter, whereas after about 20 min or under less disturbed
conditions, smaller particles carry most of the allergens. In par-
ticular, a considerable amount of cat and dog allergen is associ-
ated with small flakes <5 um. In a house with a resident cat,
this allergen can remain airborne for extended periods and can
cause symptoms in a sensitive person even without dust distur-
bance. Similarly, in the absence of high local disturbance, most
air pollutant particulates are smaller than 2-3 wm, whereas infec-
tious particles are classified as being either >5 um and <5 um in
diameter. This distribution of the size is important for filter
design, as larger particles (>5 um) are much easier to remove
mechanically or by impaction than smaller particles, without
introducing a penalty of higher air flow resistance.

Exposure to most acroallergens is intermittent in time and
variable in dose. The peak in exposure may only involve a
short period, such as on a golf course, when symptom-free con-
centration is required; this is in contrast to the use of intranasal
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steroids that require repeated administration over days to be
fully effective. Even if not recommended by current guide-
lines (1], nasal filters may have a novel adjunct role in situations
of high acute exposures where medications are insufficient, pro-
duce side effects or have a delayed onset of action.

The opportunities for developing better health products are
only limited by available technology and imagination. Cer-
tainly, rhinitis and air pollution provide a massive and global
market where there is considerable dissatisfaction with current
pharmaceutical approaches and the use of face masks. The
removal of relatively large airborne particles from a typical
inhaled airstream with an acceptable increase in nasal air flow
resistance is not technically difficule. However, there remain
considerable and multiple restraints in addressing the issues of
individual variation among people which affects sizing, sealing
and comfort in the nose. With recent advances in 3D scanning
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