
Non-invasive measurement of cardiovascular and pulmonary
performance

Background
The main cardiovascular signs currently available non-invasively are breathing
rate, pulse, blood pressure, and EKG/ECG. Other than imaging technology, this list
has changed little since the 1901 invention of the first practical ECG.

For the last 50 years or so it has been known that by measuring the dynamics of
absorption of different gases in the inhaled and exhaled breath for about one
minute, it is possible to accurately determine cardiac output (in liters per minute),
as well as additional lung related parameters. For decades, the Mass spectrometer
method (MS) was the only way to make these breath measurements. The Mass
Spectrometer equipment was expensive, large, heavy, and fragile; this cost and
inconvenience prevented the cardiac output metric from being developed as a
useful clinical tool for almost 50 years.

More recently, under a Department of Defense research grant, Marc Baum and
John Moss, the principals of the nonprofit Oak Crest Institute of Science in
Monrovia, CA, developed a way to measure this mixture of gases using an infrared
spectroscopy method (IR), with a device about the size of a desktop PC.

A study was conducted comparing the IR against the MS on a number of volunteer
subjects. Two papers were published showing IR and MS readings were within 2%
of each other, which is exceptionally close agreement for such a measurement.
These papers are available by paid download only; because of copyright, we
cannot reproduce any part of them here. However, the graph plot comparing the
IR with the MS is presented here, recreated from the raw data gathered in the
study. Each circle represents two simultaneous measurements for a subject
breathing at some level of exertion. The horizontal axis extent is the MS reading
and the vertical access extent is the IR reading, taken at the same time on the
same breaths.



Comparison of Mass Spectrometer and Infrared Spectrometry Results

This plot extraordinary correlation between the two methods of Cardiac output
measurement. There is no doubt about the safety or efficacy of this proven inert
gas technique and no doubt that the IR method yields high accuracy medical
information.

Existing uses of cardiac output measurements.
Medicine recognizes cardiac output as an extremely useful measurement, but it is
reserved for seriously ill inpatients, because the current measurement method
used requires invasive catheterization.



This invasive method produces useful information data-driven therapy. Future
studies with our clinical partners will directly compare the noninvasive Dragorosso
method IR against the Catheter based methods.

A new set of technologies
The founders are working on substantial improvements to the machine design
which will make use of new technologies to progressively miniaturize and
cost-reduce the device to suit its key roles. Aspects of this fresh set of innovations
will form a new patent application in the first year of development.

A new set of uses:
With reduced size and dramatically lowered costs, the cardiac output and
associated pulmonary metrics will find broad new application in the following
medical applications.

● The 6.5 million heart failure (HF) outpatients in the USA
● COPD, emphysema, and other lung assessments
● Routine Cardiac assessments, physicals
● Severe burn victims
● Critical trauma care
● Fitness trainers, enthusiasts and elite professional athletes

Different systems for different users
We will miniaturize the tester, progressing from DragoPro, a cardiologist’s medical
cart system for use in-clinic, to DragoHome, the mass market outpatient device;
an automated handheld mask-only system which will connect via Bluetooth or
Wi-Fi to the Dragorosso app on a smartphone and further to a telemedicine
service. In high volume production DragoHome systems will become inexpensive
enough for large numbers to be deployed in the field, monitoring a large part of
the heart failure outpatient population, reducing the suffering and cost burden of
the disease.

The sole competitor of note is the CardioMEMS device from Abbott Labs., which is
currently being used to remotely monitor a small fraction of the class III and IV
heart failure outpatient population. The CardioMEMS device price tag is $20,000,
mostly for the catheterization procedure required for installation. DragoHome will
be able to undercut this price by a large factor, and still provide a good margin.



Vision
The combination of Dragorosso’s technology with notification will play a leading
role in the launch of proactive and data-based healthcare for cardiac health and
outpatient heart failure. Non-invasive health technologies that can save lives and
save US health systems tens of billions of dollars annually, will be expedited for
approval by the FDA, since they understand the value to patients and providers
alike.


