
The Respirgard II 303 breathing
circuit filter is NOT an “absolute
filter”

To the Editor:
We read the report by Dr Walsh et al1 in

the May issue of RESPIRATORY CARE with
great interest. In this brilliantly conceived
and carefully executed study, the research-
ers repeatedly refer to the breathing circuit
filter that they used to collect ribavirin aero-
sol (Respirgard II 303, Vital Signs Division
of CareFusion, San Diego, California) as an
“absolute filter.” One of us (RRD) had oc-
casion tochallenge that samefilterwithaero-
sol generated by the small-particle aerosol
generator (SPAG-2) and reported our find-
ings both in this journal2 and in another
clinical journal.3 In both instances, the Re-
spirgard filter was found to be decidedly
not an absolute filter for ribavirin. Admit-
tedly, though,wechallenged thatdevicewith
an aerosol that was elaborated by the
SPAG-2 in its initial incarnation (during
which time it was distributed by ICN Phar-
maceuticals, the original manufacturer of
ribavirin), so we recognize that the specifi-
cations of the current SPAG-2, distributed
by Valeant Pharmaceuticals, might be sub-
stantially different. The ICN’s SPAG-2 gen-
erated a monodisperse aerosol of ribavirin
with particles having a mass median aero-
dynamic diameter (MMAD) of 2.2 �m,
whereas the MMAD of the monodisperse
particles elaborated by the Solo (Aerogen,
Galway, Ireland), also used by Walsh et al1,
are reported to exhibit an MMAD of 3.4 �m.
In addition, we readily concede that it is
distinctly possible that the specifications of
the Respirgard II 303 could have been ap-
preciably enhanced since we tested it. The
actual performance of this filter is of more
than casual interest to us, in view of the fact
that it is an integral component of the Re-
spirgard II nebulizer that is commonly used
to administer the NebuPent brand of pent-
amidine isethionate to immunocompromised
patients as a means of prophylaxis against
Pneumocystis carinii pneumonia. That drug
is known to exert teratogenic effects, and if
the performance of that filter is anything less
than “absolute,” caregivers of child-bearing
age could be unwittingly exposing them-
selves to pentamidine aerosol while admin-
istering such treatments, triggering poten-
tially harmful effects in their offspring.

With these issues in mind, we decided to
perform a semiquantitative test of the Re-

spirgard II 303 by interfacing it to the outlet
of a Solo vibrating mesh nebulizer (VMN).
We instilled about 6 mL of methylene blue
into the VMN and actuated it in the contin-
uous mode. Before the initiation of the run
time, a Respirgard II 303 was mounted
downstream of the VMN, and a filter that is
known to be an absolute breathing circuit
filter (BB-50T; Pall Biomedical Products,
Port Washington, New York) was mounted
immediately downstream of the Respirgard
II 303. During the subsequent run, oxygen
from an E cylinder, adjusted to a flow of
15 L/min (or 250 mL/s), mobilized the
VMN’s aerosol plume to the filters arranged
in series. After a run time of 6 min duration,
the filters were inspected and photographed.
The proximal (upstream) face of the Respir-
gard II 303 was observed to display dense
bluish discoloration, as expected, and that
filter’s downstream face was also observed
to be discolored. More importantly, the prox-
imal face of the BB-50T exhibited obvious
bluish discoloration (Figure 1), confirming
that the Respirgard II 303 had failed to block
some of the VMN-generated aerosol.

Do our findings suggest that the study of
Walsh et al1 is fatally flawed? Not at all! In
point of fact, if they had captured ribavirin
aerosol with a device that actually was
an absolute filter, they would have verified
an even larger delivered dose of ribavirin
than that which was reported in their mono-
graph. Consequently, their clinical study is
just as convincing, and fully as important,
as it initially appeared to be, and they are to
be commended for their efforts.

On the other hand, readers need to be
aware that the Respirgard II 303 is decid-

edly not an absolute filter. When this term
is invoked in the usual context, an absolute
filter is capable of blocking 100% of what-
ever particles and/or microorganisms by
which it is bombarded. Hence, caregivers
need to mount appropriate precautions
whenever they might be exposed to harmful
pharmaceutical agents, bacterial/viral mi-
croaerosols, or airborne endotoxins while
practicing in a hazardous environment.
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Is Anything Absolute?

In Reply:
Mr Demers et al’s letter brings up a won-

derful discussion about a common method
of using an absolute filter to conduct aero-
sol research. The use of an absolute filter
allows for an estimate of the total dose within
a given model. Although this is a common
method, it has several limitations. Let’s start
with the definition of absolute filter. Filters
often used for aerosol research are off the
shelf bacterial/viral filters, because they are
easily accessible. Therefore, the character-
istics of these filters are based on the small-
est bacterial or viral organism typically seen
within the respiratory tract. Although a sin-
gle virus or bacterium can range from 0.01–
0.5 �m, it does not often travel alone, which
can make its size larger.1 When viruses and
bacteria do travel alone, they pose less of a
risk due to dilution; this limits the availabil-
ity and consequently the use of higher effi-
ciency at smaller particle size filters in this
arena of research.

The absolute rating of a bacterial or viral
filter is the cut-off point at which a filter is
capable of efficiently prohibiting the stated
particle size or greater. The term “absolute”
is used to describe or define the degree of
filtration of a particular filter. Efficiency of
the absolute filter is then described as a per-
centage (usually �95%) of a particular size
that the filter is capable of filtering and
higher. The term absolute in filtration does
not mean it will “block 100% of whatever
particles and/or microorganisms by which it
is bombarded,” as stated in your letter.

The Respirgard II 303 absolute filter is
rated at 99.9% bacterial and 99.8 viral effi-
ciency of 0.3 �m or larger-sized particles as
measured by the Nelson Laboratory, Inc.
(package insert). This information should
have been included in our method section,

but was mistakenly left out. The Centers for
Disease Control and Prevention recommend
bacterial and viral filter efficiently at a min-
imum of 0.3 �m at � 95% efficiency,2 so
the use of the Respirgard II 303 is common
practice at our institution. The Pall filter goes
beyond the Centers for Disease Control and
Prevention recommendation and filters to
0.20 �m and is 99.999% efficient for both
bacterial and viral organisms. So, it is not
surprising within your experiment that some
smaller particles were captured in the more
efficient Pall filter.

When choosing the Respirgard II 303, it
was thought the filtration efficiency at
0.3 �m was acceptable and 0.1 �m smaller
than the smallest stage (0.4 �m) studied.
The filter type and lot number was kept
consistent between experiments, allowing us
to draw the conclusion within the established
methods. Your point is well taken that drug
delivery may be actually higher than mea-
sured in our study and in favor of the small
particle aerosol generator, because it did pro-
duce smaller particles than the vibrating
mesh micropump produced. You will read
that we shied away from drawing conclu-
sions on dosing, because our group feels
that clinical trials are needed to measure
sputum or serum drug levels between de-
vices to definitively come to those conclu-
sions.

Your semiquantitative test using methyl-
ene blue and a flow of 15 L/min was not the
same method utilized in our study. Methyl-
ene blue has a different chemical makeup
than the drug we studied; I am unsure of
what this chemical makeup difference would
do to the mass median aerodynamic diam-
eter performance of the vibrating mesh mi-
cropump or the filter behavior. The filters in
our experiment were exposed to biphasic
flow patterns seen within our pediatric lung
model simulation as presented within our
study.3 The majority of flow during inspi-
ration are well below 15 L/min. It is well
known that filters lose their efficiency at
higher flow frequencies.4 This means the
efficiency of these filters is higher than if
we were to use the same filters in an adult

lung model simulation and could have come
into play within your experiment. Although
visually convincing, I’m not sure any con-
clusion can be developed other than to say
that the Pall filters very efficiently and to a
smaller particle size. This could have been
determined by efficiency comparisons.

In summary, I am very thankful for De-
mers et al’s letter. Especially for including a
student in our professional dialogue. The
term absolute can be misleading to clini-
cians, but I believe it had little influence on
the results of our study. More importantly,
no absolute filter is 100% efficient, and I
echo the message that caregivers need to
mount appropriate precautions to limit ex-
posure to potentially harmful aerosols. This
includes understanding the manufacturer’s
recommendations for use and not deviating
from those recommendations. I have always
embraced practices of appropriate filtering
of equipment and personnel.
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