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OPTICAL MONITORING AND COMPUTING
DEVICES AND METHODS OF USE

BACKGROUND

[0001] The present invention relates to medical devices
and, in particular, to optical computing devices configured to
monitor cardiac-related conditions.

[0002] Photoplethysmography (PPG)is a noninvasive and
low cost optical technique used for studying skin blood vol-
umepulsations. Blood-pressure waves that are generated by
the heart propagate along the skin arteries, locally increasing
and decreasing the tissue blood volumewiththe periodicity of
heartbeats. PPG exploits this phenomenon through the use of
narrow-bandlight-emitting diodes (LEDs)in the infrared or
near-infrared region. Back scattering of the optical radiation
is typically detected in either transmission or reflection con-
figuration by one or morestrategically-placed photodetec-
tors. Heart rate, respiratory rate, and tissue blood perfusion,
as well as indicators of cardiac disorders and peripheral vas-
cular diseases can be extracted from the analysis of a single
PPG trace. Factors such as skin color, volume of adipose
tissue, ambientlight, sensor location, and movementartifacts
have been knownto affect the robustness and consistency of
PPGsignals.
[0003] Oflate, there has been a resurgence of interest in
using PPG, driven primarily by the demand for low cost,
simple, and portable technology for the primary care and
community-basedclinical settings, and the wide availability
of inexpensive and small semiconductor components. PPG
technology has been used in a wide range of commercially
available medical devices for measuring oxygen saturation,
blood pressure and cardiac output, assessing autonomic func-
tion, and also detecting peripheral vascular disease. As a
result, innovative methods or devices capable of obtaining
reliable PPG signalsin various locations on the body have the
potential to be useful in variousclinical applications, as well
as for self-monitoring applications.

SUMMARYOF THE INVENTION

[0004] The present invention relates to medical devices
and, in particular, to optical computing devices configured to
monitor cardiac-related conditions.

[0005] In some aspects of the disclosure, a device is dis-
closed. The device may include a substrate and at least one
light source mounted on the substrate and configured to emit
electromagnetic radiation that optically interacts with a vas-
culature and generates an optically interacted signal. The
device mayalso include a plurality of detectors mounted on
the substrate and configuredto detect the optically interacted
signal, and a stabilizing matrix arranged on the substrate and
substantially surroundingthe atleast onelight source and the
plurality of detectors. The stabilizing matrix may be config-
ured to absorb vibration and thereby reduce motionartifacts
detectable by the plurality of detectors.
[0006] In some aspects, another device may be disclosed.
The device may include a housing havinga front surface and
a back surface, and a substrate having a front side and a back
side, where the back side may be removably coupledto the
back surface of the housing. The device may also include at
least one light source mounted on the front side of the sub-
strate and configured to emit electromagnetic radiation that
optically interacts with a vasculature and thereby generates an
optically interacted signal. A plurality of detectors may be
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mounted on the front side of the substrate and configured to
detect the optically interacted signal. The device may further
include a stabilizing matrix arranged on the front side of the
substrate and substantially surroundingthe at least one light
source andthe plurality of detectors. The stabilizing matrix
may be configured to absorb vibration and thereby reduce
motion artifacts detectable by the plurality of detectors.
[0007] In some aspects of the disclosure, a method for
detecting cardiac-related conditionsis disclosed. The method
may include emitting electromagnetic radiation through a
vasculature using at least one light source mounted on a
substrate. The electromagnetic radiation may be configured
to optically react with the vasculature andreflect an optically
interacted signal. The method mayalso include detecting the
optically interacted signal with a plurality of detectors
mounted on the substrate. The plurality of detectors may be
configured to generate signal data. The method may further
include absorbing vibration and reducing motion artifacts
detectable by the plurality of detectors with a stabilizing
matrix, where the stabilizing matrix may be arranged on the
substrate and substantially surroundingthe at least one light
source and the plurality of detectors. The method may even
further include receiving the signal data with a processing
device communicably coupled to the plurality of detectors,
and processing the signal data to determine the cardiac-re-
lated conditions.

[0008] The features and advantagesofthe present invention
will be readily apparent to those skilled in the art upon a
reading of the description of the preferred embodimentsthat
follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The following figures are includedto illustrate cer-
tain aspects ofthe present invention, and should not be viewed
as exclusive embodiments. The subject matter disclosed is
capable of considerable modifications, alterations, combina-
tions, and equivalents in form and function, as will occur to
those skilled in the art and having the benefit of this disclo-sure.

[0010] FIG. 1a is an exemplary optical computing device,
according to one or more embodimentsdisclosed.
[0011] FIG. 161savariation ofthe exemplary optical com-
puting device of FIG. 1a, according to one or more embodi-
ments disclosed.

[0012] FIGS.2a, 2d, and 2c are side views ofthe exemplary
optical computing device of FIG. 1, according to one or more
embodiments disclosed.

[0013] FIG. 3a is an isometric view of an exemplary hous-
ing that may be usedto receive andseat an optical computing
device, according to one or more embodiments disclosed.
[0014] FIG. 34 illustrates the housing of FIG. 3@ with an
optical computing device arranged therein, according to one
or more embodiments disclosed.

[0015] FIG.3c illustrates the optical computing device of
FIG.36 havingastabilizing matrix applied thereto, according
to one or more embodiments disclosed.

[0016] FIG. 4 illustrates an exemplary interface configured
to providereal-time cardiac-related information, according to
one or more embodiments.

DETAILED DESCRIPTION

[0017] The present invention relates to medical devices
and, in particular, to optical computing devices configured to
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