Interview

Product Engineering, Quality and the Design of
Mechanical Oscillation Vest Therapy

In this feature, Respiratory Therapy interviews clinicians and healthcare providers
about the actual application of specific products and therapies. Participating in
the interview is Geoff Marcek, the Vice President of Engineering and Quality at

International Biophysics.

Respiratory Therapy: Tell us a little about International
Biophysics and your commitment to quality.

Geoff Marcek: International Biophysics is an FDA-registered
and ISO 13485 certified medical device manufacturer. We are a
26-year-old company that manufactures, and markets medical
devices across the globe. What that means, in terms of quality,
for products such as the AffloVest, is that every product goes
through a rigorous design and manufacturing process, inspection
process, periodic audits by the FDA and other regulatory bodies
to verify compliance with all the various regulations.

When we look at new technologies and applications, we really
focus on what we feel are disruptive technologies and not minor
incremental improvements. In the example of the AffloVest, we
see a product category that doesn’t have a lot of evolution over
time, and we really want to bring something that really disrupts
the market and results ultimately in improving patient care for
the entire population that uses these types of products.

RT: The AffloVest was the first HFCWO Airway Clearance Vest
on the market that uses mechanical oscillation technology as
opposed to the traditional compressor-based vests. What do you
see as the advantages to that?

GM: There are two types of HFCWO devices, the traditional air
bladder or compressor based and mechanical (motor based).
Air bladder HFCWO is an older technology and more restrictive
for the patient as far as ease of use and portability, things that
people would expect in today’s world for something they use in
their home. Mechanical oscillation vest therapy allows them to
get the same type of therapy with full mobility during use and
more flexibility to promote adherence to the therapy.

At this year’s NACFC conference in Denver, a major HFCWO vest
manufacturer, known for decades for their compressor-based
technology, presented data showing that mechanical oscillation
vest therapy was better than traditional compressor-based. We
agree and have from the start. We are thrilled to have been the
pioneer in bringing mechanical oscillation HFCWO vest therapy
to the market.

RT: In the last issue we published a recent IRB study you
conducted on HFCWO vest therapy with Dr Thomas O’Brien.
What are the key findings in that study?

GM: For the FDA, clearance for these devices are all classified
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the same, and companies are expected to provide the same
safety and performance data for the FDA to review prior to
clearing for sale on the market. The FDA classifies all HFCWO
vests on the market as oscillation vests, which are intended to
operate through vibration of the patient’s abdomen and thorax.
During an FDA review process, that’s what their interest is, the
vibration forces on the torso of the patient.

Our study challenged the hypothesis of some manufacturers
that increased cephalad airflow bias was a mode of action

for HFCWO vest therapy. The data we gathered does not
support that hypothesis and demonstrated in fact that on some
spirometry measures lung unction decreased during use while
wearing compressor style vests. We believe that all vests operate
on the same principle, producing oscillation waveforms on the
torso that can thin, mobilize and help clear secretions from the
lungs.

RT: What is the product design and development process at
International Biophysics?

GM: The design of the AffloVest here at International Biophysics
starts with the patients and the users to gather all their feedback
about HFCWO devices, and what’s lacking out in the current
market and what the patients and clinicians themselves would
like to see. So, the first step in the design process is to gather all
that customer feedback, and then feed that into design process.
We then bring the product back to the users and conduct
additional surveys and interviews to make sure that what we’re
delivering ultimately is what they are looking for.

We make sure to cover a broad range of patient factors. For
example, the fact that there are many different patient sizes and
anatomies led us to offer seven different sizes of AffloVests to
make sure that we correctly fit every patient, regardless of their
body type. And we make sure that even the motor placement on
every size is anatomically correct to ensure that we're targeting
the upper lobes and lower lobes of the lungs with four motors on
the front and four on the back.

Other engineering driven features include patient flexibility

in how they program and operate the AffloVest. There are 3
different operating modes that were designed to mimic the gold
standard of hand CPT and provide choices to the patient, so they
can customize their treatment into different sequences and save
that based on their dialogue with their physician and what they
feel ultimately is working best for them with airway clearance.
Continued on page 22...

Respiratory Therapy Vol. 14 No. 1 = Winter 2019



10

11

12

22

37:1308-1331.

Kamin WE, Genz T, Roeder S, Scheuch G, Cloes R,
Juenemann R, Trammer T. The inhalation manager: a new
computer-based device to assess inhalation technique and
drug delivery to the patient, J. Aerosol Med. 2003; 16:21-29.
Sharma G, Mahler DA, Mayorga VM, Deering KL, Harshaw Q,
Ganapathy V. Prevalence of Low Peak Inspiratory Flow Rate

at Discharge in Patients Hospitalized for COPD Exacerbation.

Journal of the COPD Foundation 2017; 4:217-224.

Yetkin O, Gunen H. Inspiratory capacity and forced
expiratory volume in the first second in exacerbation of
chronic obstructive pulmonary disease. Clin Respir J. 2008;
2(1):36-40.

Tantucci C, Donati P, Nicosia F, Bertella E, Redolfi S,
DeVecchi M, Corda L, Grassi V, Zulli R. Inspiratory capacity
predicts mortality in patients with chronic obstructive
pulmonary disease. Respir Med. 2008; 102(4):613-9.

Cushen B, McCormack N, Hennigan K, Sulaiman I, Costello
RW, Deering B. A pilot study to monitor changes in
spirometry and lung volume, following an exacerbation of
Chronic Obstructive Pulmonary Disease (COPD), as part of a
supported discharge program. Respir Med. 2016; 119:55-62.
Casanova C, Cote C, de Torres JP, Aguirre-Jaime A, Marin JM,
Pinto-Plata V, and Celli BR. Inspiratory-to-Total Lung
Capacity Ratio Predicts Mortality in Patients with Chronic
Obstructive Pulmonary Disease. Am J Respir Crit Care Med
2005; 171:591-597.

French A, Balf D, Mirocha JM, Falk JA, Mosenifar Z The
inspiratory capacity/total lung capacity ratio as a predictor of
survival in an emphysematous phenotype of chronic
obstructive pulmonary disease. International Journal of
COPD 2015; 10:1305-1312.

Ramadan WH, Sarkis AT Patterns of use of dry powder
inhalers versus pressurized metered-dose inhalers devices in
adult patients with chronic obstructive pulmonary disease or
asthma: An observational comparative study. Chron Respir
Dis. 2017 Aug; 14(3): 309-320.

International Biophysics interview...continued from page 18
RT: What are the advantages of being in full control of the
product development process?

GM: The AffloVest is a sophisticated and highly-engineered
product, which required a lot of investment and quite a lot

of time, working with many, many suppliers, consultants,
contractors, during the entire development cycle. We have three
patents issued for the AffloVest, and several others that are
currently pending.

Being in control of the design of the AffloVest allows us to
respond quickly to patient and clinician feedback. We’re able
to continuously improve the AffloVest product over time and
deliver a better and better product.
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