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APPARATUS AND METHOD FOR
MEASURING A CHARACTERISTIC OF A
COMPOSITION REACTIVE TO A MAGNETIC
FIELD

PRIOR APPLICATION

The present application claims the priority of U.S. provi-
sional patent application No. 61/060,013 filed Jun. 9, 2008.
All sections of the aforementioned application are incorpo-
rated herein by reference.

FIELD OF THE DISCLOSURE

The present disclosure relates generally to measurements
on compositions reactive to a magnetic field, and more spe-
cifically to an apparatus and method for measuring a charac-
teristic of a composition reactive to a magnetic field.

BACKGROUND

Organic measurements can be used for monitoring or diag-
nosing the health of a human or animal patient. Organic
measurements can take the form of invasive or non-invasive
measurements. A typical invasive measurement procedure
can involve the extraction of fluids or cells from a human or
animal patient. Fluids such as blood can be used to diagnose
the condition of the patient. Similarly, cells such as tissue can
be used for biopsy analysis to detect disorders.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts an illustrative embodiment of a generalized
fluid flow;

FIG. 2 depicts an illustrative embodiment of a relative
absorption of light in hemaglobin;

FIG. 3 depicts an illustrative embodiment of pulsatile ver-
sus non-pulsatile signals;

FIG. 4 depicts an illustrative embodiment of a system for
measuring an effect on a composition reactive to magnetic
fields;

FIG. 5 depicts an illustrative embodiments for orienting
magnetic fields between electromagnets of the system of FIG.
4

FIG. 6 depicts an illustrative method operating in the sys-
tem of FIG. 5; and

FIG. 7 depicts an illustrative diagrammatic representation
of'a machine in the form of a computer system within which
a set of instructions, when executed, may cause the machine
to perform any one or more of the methodologies disclosed
herein.

DETAILED DESCRIPTION

An embodiment of the present disclosure can entail a sen-
sor having a pulse oximeter sensor to measure an oxygen
saturation level in a liquid, a magnetic source coupled to the
pulse oximeter sensor, and a controller to control the pulse
oximeter sensor and the magnetic source, and measure a
mechanical effect on the liquid responsive to the magnetic
source applying a magnetic field to the liquid.

An embodiment of the present disclosure can entail a sen-
sor having a pulse oximeter sensor for coupling to a magnetic
source to measure a mechanical effect on a liquid carrying
oxygen and one or more particles that kinetically react to
magnetic fields.
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An embodiment of the present disclosure can entail a
device having a magnetic source for coupling to a pulse
oximeter sensor to measure a mechanical effect on a liquid
carrying oxygen and one or more particles that kinetically
react to magnetic fields.

An embodiment of the present disclosure can entail a com-
puting device having a controller for coupling to a magnetic
source and a pulse oximeter sensor to control and measure a
mechanical effect on a liquid carrying oxygen and one or
more particles that kinetically react to magnetic fields.

An embodiment of the present disclosure can entail apply-
ing a magnetic field on a liquid carrying oxygen and one or
more particles that kinetically react to magnetic fields, and
measuring a mechanical effect on at least a portion of the
liquid according to a change in an oxygen saturation level of
said portion of the liquid.

An embodiment of the present disclosure can entail a com-
puter-readable storage medium having computer instructions
to perform a physiological diagnosis from a mechanical effect
on a liquid carried by a patient affected by a magnetic field,
wherein the liquid comprises oxygen and one or more par-
ticles that kinetically react to magnetic fields.

An embodiment of the present disclosure can entail apply-
ing a magnetic field on a plurality of biological cells carrying
oxygen and one or more particles that kinetically react to
magnetic fields, and measuring a mechanical effect from the
application of the magnetic field on at least a portion of the
plurality of biological cells according to a change in an oxy-
gen saturation level of said portion of the plurality of biologi-
cal cells.

An embodiment of the present disclosure can entail non-
invasively applying a magnetic field on a living organism, and
non-invasively measuring changes from the application of the
magpnetic field in at least one of an absorption and scattering
of a select spectrum of light applied on the living organism.

The importance of individual medical exams providing
both accurate and multiple amounts of patient information
remains an important factor in future medicine. For instance,
the Complete Blood Count (CBC) gives an array of informa-
tion regarding the components of a patient’s blood, and can
help in the diagnosis of certain diseases. Despite the CBC
providing detailed analysis of a patient’s health, it displays a
problem evident in many medical exams today; they are inva-
sive.

An invasive medical exam requires a patient to undergo an
incision (as in exploratory surgery) or insertion of a medical
device (as in a needle to obtain a blood sample). Obtaining
patient information invasively is costly and time consuming.
Medical supplies required for patient exams are a physical
cost usually incurred by the patient. Invasive exams require
the time of medical professionals and patients themselves,
time that could be spent tending to other problems. Addition-
ally, invasive testing can be physically and emotionally taxing
on the patients themselves, the exam sometimes resulting in
needed “recovery time” before treatment can begin. There are
also instances where there is a need for continuous monitor-
ing during assessment, treatment, and recovery in which
repeated invasive procedures can be problematic to a patient
and the healthcare professionals treating the patient.

Blood viscosity is one measurement currently obtained
invasively via a blood sample, and can be defined as Lowe [1]
states as the intrinsic resistance to blood flow due to internal
friction arising between blood’s molecular and particulate
components. The viscosity of any fluid (measured in
millipascals-seconds) is a function of its sheer stress (force
per unit area applied to a fluid layer producing this layer’s
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movement relative to an adjacent fluid layer) and its sheer rate
(velocity gradient between two adjacent fluid layers), defined
by the following equation:

shear stress (mPa)

shear rate (s—1)

1
(dynamic viscosity)p(mPa-s) = &

A pictorial representation of fluid flow in a tube is shown in
FIG. 1. FIG. 1 illustrates a parabolic velocity profile (arrows).
At the inner walls of the tube, fluid flow has a high shear rate
and low velocity, while as you approach the center of the tube,
fluid flow has a low shear rate and high velocity. Of the factors
influencing blood viscosity, the major contributors include
blood plasma, plasma proteins, and both leukocyte and eryth-
rocyte volume (hematocrit), shape, and aggregation [1]. The
classic blood viscosity measurement at its simplest involves
taking a blood sample, applying a driving pressure through a
capillary tube, and measuring the blood’s flow rate [1]. By
separating whole blood into various components, individual
viscosity parameters (i.e., plasma, red blood cell or RBC
aggregation, RBC deformability, etc.) can be evaluated.

Blood viscosity variations in erythrocytic factors are
indicative of various human ailments, examples including
sickle cell disease, red cell membrane defects, and poly-
cythemia [2]. The two major components of RBCs resulting
in abnormal viscosity measurements are individual RBC
deformation and collective RBC aggregation [3, 4]. Com-
pared to other components of blood, the RBC component is a
magnetic material, whose orientation has been shown to be
affected by external magnetic fields [5, 6, 7]. The magnetic
force felt by erythrocytes depending on there magnetic state
can be approximated by the following equation:

1 2
Fpc = EﬂoXVBCV(HOH)

where 1, is the permeability of free space, X is the is the
difference in magnetic susceptibility between blood cell and
buffer solution (mainly plasma and white blood cells), V is the
volume of the blood cell, and H is the applied magnetic field
[5]. Additionally, the orientation of an erythrocyte in an exter-
nal magnetic field is dependent on the oxygenation state of the
RBC’s hemoglobin, the iron-containing oxygen-carrying
component of RBCs [5, 6, 8]. In its oxygenated state, hemo-
globin acts as a diamagnetic particle, and in its deoxygenated
state, hemoglobin acts as a paramagnetic particle [5, 6]. These
differing erythrocytes with magnetic susceptibilities can
show that blood oxygenation affects the orientation and
aggregation of flowing erythrocytes under a magnetic field,
and thus, affects blood viscosity [6].

Pulse oximetry’s scientific principle involves differing
wavelengths of light having differing degrees of absorption in
human tissue. Absorbances of wavelengths of light by a vari-
ety of body tissues remain fixed over short periods of time,
with an exception in arterial blood flow, which is pulsatile.
These constant absorbances (consisting of skin, tissue, carti-
lage, bone, and venous blood) provide a baseline signal. Pul-
satile arterial blood, on the other hand, provides a continu-
ously changing absorbance, which is the signal of interest in
pulse oximetry.

The arterial blood has oxygenated and deoxygenated
states. The oxygenated state refers to oxygen bound to hemo-
globin of erythrocytes (HbO,) and deoxygenated state having
hemoglobin lacking oxygen (Hb). Pulse oximetry uses two
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wavelengths of light, near-infrared light (940 nm) and red
light (660 nm). These wavelengths are used because HbO,
and Hb absorbance differs greatly at these wavelengths, with
HbO, absorbing more near-infrared light and allowing more
red light to pass, and Hb absorbing more red light and allow-
ing more infrared light to pass. This difference allows a mea-
surement of how oxygenated arterial blood is [9, 10]. An
illustration of relative absorbance of Hb and HbO, is shownin
FIG. 2 at various wavelengths of light, with two wavelengths
used for pulse oximetry highlighted [9]. FIG. 3 shows the
differences in the pulsatile arterial blood with the background
signals [10]. The left portion of the graph shows the non-
pulsatile signal corresponding to tissues and venous blood
flow. This is the DC component of the pulse oximeter signal.
The pulsatile arterial blood presents a signal of interest shown
on the right of the graph.

A change occurs in a pulse oximeter waveform due to an
applied magnetic field based on the degree of blood-oxygen
saturation. A blood-oxygen-dependent blood viscosity
increase due to a static magnetic field (1.5 T) has been found
by Toru Yamamoto [6]. It has also been found that aggregation
induced light scattering can occur at the heart’s frequency
[11]. This aggregation, in turn, has been stimulated by
homogenous magnetic fields [12].

FIG. 4 depicts an illustrative embodiment of a system for
measuring an effect on a composition reactive to magnetic
fields. In the present illustration the composition is a non-
invasive measurement of blood. The system consists of two
common electromagnetic plates 404 (such as those produced
by Herbach and Rademan™-—model no. MA-014) centered
about a pulse oximeter sensor 402. The electromagnet plates
404 can be controlled by a common magnetic source genera-
tor 406 (such as a common variably-controlled power sup-
ply), which controls the magnetic field applied on the pulse
oximeter sensor 402.

The magnetic source generator 406 can control a number
of variable aspects of the magnetic field applied by the elec-
tromagnet plates 404 including but not limited to amplitude,
field duration, magnetic flux, and time and/or frequency con-
trol of the magnetic field. Other possible variants for control-
ling the application of a magnetic field are contemplated by
the present disclosure. The magnetic field applied by the
electromagnet plates 404 can be symmetric, and can be
applied as an attractive or repulsive field as shown in FIG. 5.
In another illustrative embodiment, the electromagnet plates
404 can be asymmetric in design, in which case asymmetric
magnetic fields can also be applied.

The pulse oximeter sensor 402 can be controlled by a
common pulse oximeter controller 408 (such as a Masimo™
Rad-9 Pulse Oximeter), which controls the application of
light to an appendage under test (in this case a finger). The
pulse oximeter sensor 402 can also have a common light
sensor for detecting the absorption of infrared or red light.

A common controller 412 such as a laptop computer, a
desktop computer, a micro-controller or other suitable com-
puting devices can be coupled by common means to the pulse
oximeter controller 408 and the magnetic source generator
406 to control their operation and to process measurements
supplied by the pulse oximeter controller 408. The controller
412 can present its results on a common display 410 (e.g., an
LCD monitor). The results can be a combination of wave-
forms and textual messages listing for example statistics,
diagnostic information, and/or a prognosis.

FIG. 6 depicts an illustrative method 600 operating in the
system of FIG. 4. Method 600 begins with step 602 in which
the controller 412 directs the pulse oximeter controller 408 to
perform oxygenation measurements as is commonly per-
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formed by such sensors. The controller 412 can utilize the
measurements supplied in step 604 by the pulse oximeter
controller 408 to establish a baseline for oxygenation mea-
surements unaffected by a magnetic field. Once a baseline has
been established, the controller 412 can direct in step 606 the
magnetic source generator to apply a magnetic field on the
pulse oximeter sensor 402. The magnetic field can be applied
while the pulse oximeter controller 408 is performing mea-
surements, or while it is in standby mode (i.e., without apply-
ing light or performing light absorption measurements).

Asnoted earlier, the magnetic field can be applied in varied
forms. For example, the amplitude of the magnetic field can
vary in time, the magnetic flux can be symmetric or asym-
metric, the direction of the flux can be of opposing or attract-
ing fields, and so on. The variability of the magnetic field can
be used to affect the flow and/or aggregation of blood cells in
a variety of ways which can be correlated to viscosity and/or
coagulability measurements. In step 608, the controller 412
can receive the oximetry waveforms from the pulse oximeter
controller 408, which it then processes in step 610. The con-
troller 412 can for example compare a change between the
baseline amplitude, phase, waveform shape, and/or slope of
the pulse oximetry waveforms supplied in step 604 to the
waveforms supplied in step 608. The changes detected in
these metrics singly or in combination can be used to deter-
mine viscosity of the blood in the appendage and/or a prob-
ability of coagulability. From these comparisons it may also
be possible to non-invasively measure a Prothrombin Time
(PT), a Partial Thromboplastin Time (PTT), and/or an Inter-
national Normalized Ratio (INR). The controller 412 can
compare historical data from prior blood measurements to
predict on or more health conditions of an organism carrying
the blood as in step 612, and can descriptively present the
predictions on a display of the sensor as in step 614. The
method can also include predicting a likelihood of one or
more disorders from the measurement at 616; and performing
monitoring at 618 including monitoring disease progression,
monitoring recovery, monitoring baseline levels of an organ-
ism from which the plurality of biological cells originate,
and/or monitoring changes before and after administration of
a treatment applied to the organism. The one or more disor-
ders can include at least one of a variant of anemia, a variant
of cancer, a variant of kidney disease, hemochromatosis,
polycythemias, sickle cell disease, thalasemias, coagulapa-
thies, a hydration disorder, disseminated intravascular coagu-
lation (DIC), or combinations thereof. The method can oper-
ate in a portable sensing device (as illustrated by the square
outline), where the portable sensing device is communica-
tively coupled to a monitoring system 499 by the wireline or
wireless means 498 as shown in FIG. 4. The monitoring
system 499 can correspond to at least one of an intensive care
monitoring unit, a patient record system, or a doctor alerting
system.

Method 600 can be cycled a number of times to statistically
assess a confidence level in the measurements performed.
Moreover, historical measurements can be utilized to detect
deterioration or improvement in a patient’s condition as
medication is applied over the course of treatment. Method
600 and system 400 of FIG. 4 can be utilized by hospital
personnel or by the patient while at the patient’s residence.
System 400 can be utilize to diagnose disorders such as a
variant of anemia, a variant of cancer, a variant of kidney
disease, hemochromatosis, polycythemias, sickle cell dis-
ease, thalasemias, coagulapathies, a hydration disorder, and
disseminated intravascular coagulation (DIC).

From the foregoing descriptions, it would be evident to an
artisan with ordinary skill in the art that the aforementioned
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embodiments can be modified, reduced, or enhanced without
departing from the scope and spirit of the claims described
below. For example, method 600 can be adapted so that mea-
surements supplied by the pulse oximeter controller 408 are
based on discrete digital sampling rather than analog wave-
forms. Method 600 can also be adapted so that the controller
412 can present a diagnosis and/or prognosis for a patient
undergoing measurements. In yet another illustrative
embodiment, method 600 can be used non-invasively on any
organism to measure liquid viscosity and/or coagulability of
said liquid.

In another embodiment, the pulse oximeter sensor 402 can
be applied to other portions of a patient such as a portion of an
arm, a portion of a leg, a portion of a neck, a portion of an ear,
a portion of a forehead, a portion of a hand, and a portion of
afoot. In yet another embodiment, the electromagnetic plates
404 can be replaced with an electromagnetic ring coaxially
placed over the pulse oximeter sensor 402. In another
embodiment, the magnetic source generator 406 can vary the
magnetic field of each magnetic plate 404 independently or
contemporaneously. The magnetic fields created by each
plate 404 can be static magnetic fields or time-dependent
magnetic fields.

Generally speaking, the system of FIG. 4 can be applied to
any composition which has particulates that are kinetically
reactive to a magnetic field and from which characteristics of
the composition can be correlated to the absorption and/or
scattering of a portion of a spectrum of light applied on said
composition before, after, or during the application of a mag-
netic field on the composition.

It would be evident to an artisan of ordinary skill in the art
from the above embodiments that other suitable modifica-
tions can be applied to the present disclosure. Accordingly,
the reader is directed to the claims for a fuller understanding
of the breadth and scope of the present disclosure.

FIG. 7 depicts an illustrative diagrammatic representation
of a machine in the form of a computer system 700 within
which a set of instructions, when executed, may cause the
machine to perform any one or more of the methodologies
discussed above. In some embodiments, the machine oper-
ates as a standalone device. In some embodiments, the
machine may be connected (e.g., using a network) to other
machines. In a networked deployment, the machine may
operate in the capacity of a server or a client user machine in
server-client user network environment, or as a peer machine
in a peer-to-peer (or distributed) network environment.

The machine may comprise a server computer, a client user
computer, a personal computer (PC), a tablet PC, a laptop
computer, a desktop computer, a control system, a network
router, switch or bridge, or any machine capable of executing
a set of instructions (sequential or otherwise) that specify
actions to be taken by that machine. It will be understood that
a device of the present disclosure includes broadly any elec-
tronic device that provides voice, video or data communica-
tion. Further, while a single machine is illustrated, the term
“machine” shall also be taken to include any collection of
machines that individually or jointly execute a set (or multiple
sets) of instructions to perform any one or more of the meth-
odologies discussed herein.

The computer system 700 may include a processor 702
(e.g., a central processing unit (CPU), a graphics processing
unit (GPU, or both), a main memory 704 and a static memory
706, which communicate with each other via a bus 708. The
computer system 700 may further include a video display unit
710 (e.g., a liquid crystal display (LCD), a flat panel, a solid
state display, or a cathode ray tube (CRT)). The computer
system 700 may include an input device 712 (e.g., a key-
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board), a cursor control device 714 (e.g., a mouse), a disk
drive unit 716, a signal generation device 718 (e.g., a speaker
or remote control) and a network interface device 720.

The disk drive unit 716 may include a machine-readable
medium 722 on which is stored one or more sets of instruc-
tions (e.g., software 724) embodying any one or more of the
methodologies or functions described herein, including those
methods illustrated above. The instructions 724 may also
reside, completely or at least partially, within the main
memory 704, the static memory 706, and/or within the pro-
cessor 702 during execution thereof by the computer system
700. The main memory 704 and the processor 702 also may
constitute machine-readable media.

Dedicated hardware implementations including, but not
limited to, application specific integrated circuits, program-
mable logic arrays and other hardware devices can likewise
be constructed to implement the methods described herein.
Applications that may include the apparatus and systems of
various embodiments broadly include a variety of electronic
and computer systems. Some embodiments implement func-
tions in two or more specific interconnected hardware mod-
ules or devices with related control and data signals commu-
nicated between and through the modules, or as portions of an
application-specific integrated circuit. Thus, the example sys-
tem is applicable to software, firmware, and hardware imple-
mentations.

In accordance with various embodiments of the present
disclosure, the methods described herein are intended for
operation as software programs running on a computer pro-
cessor. Furthermore, software implementations can include,
but not limited to, distributed processing or component/object
distributed processing, parallel processing, or virtual
machine processing can also be constructed to implement the
methods described herein.

The present disclosure contemplates a machine readable
medium containing instructions 724, or that which receives
and executes instructions 724 from a propagated signal so that
a device connected to a network environment 726 can send or
receive voice, video or data, and to communicate over the
network 726 using the instructions 724. The instructions 724
may further be transmitted or received over a network 726 via
the network interface device 720.

While the machine-readable medium 722 is shown in an
example embodiment to be a single medium, the term
“machine-readable medium” should be taken to include a
single medium or multiple media (e.g., a centralized or dis-
tributed database, and/or associated caches and servers) that
store the one or more sets of instructions. The term “machine-
readable medium” shall also be taken to include any medium
that is capable of storing, encoding or carrying a set of instruc-
tions for execution by the machine and that cause the machine
to perform any one or more of the methodologies of the
present disclosure.

The term “machine-readable medium” shall accordingly
be taken to include, but not be limited to: solid-state memories
such as a memory card or other package that houses one or
more read-only (non-volatile) memories, random access
memories, or other re-writable (volatile) memories; mag-
neto-optical or optical medium such as a disk or tape; and
carrier wave signals such as a signal embodying computer
instructions in a transmission medium; and/or a digital file
attachment to e-mail or other self-contained information
archive or set of archives is considered a distribution medium
equivalent to a tangible storage medium. Accordingly, the
disclosure is considered to include any one or more of a
machine-readable medium or a distribution medium, as listed
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herein and including art-recognized equivalents and succes-
sor media, in which the software implementations herein are
stored.

Although the present specification describes components
and functions implemented in the embodiments with refer-
ence to particular standards and protocols, the disclosure is
not limited to such standards and protocols. Each of the
standards for Internet and other packet switched network
transmission (e.g., TCP/IP, UDP/IP, HTML, HTTP) represent
examples of the state of the art. Such standards are periodi-
cally superseded by faster or more efficient equivalents hav-
ing essentially the same functions. Accordingly, replacement
standards and protocols having the same functions are con-
sidered equivalents.

The illustrations of embodiments described herein are
intended to provide a general understanding of the structure
of'various embodiments, and they are not intended to serve as
a complete description of all the elements and features of
apparatus and systems that might make use of the structures
described herein. Many other embodiments will be apparent
to those of skill in the art upon reviewing the above descrip-
tion. Other embodiments may be utilized and derived there-
from, such that structural and logical substitutions and
changes may be made without departing from the scope of
this disclosure. Figures are also merely representational and
may not be drawn to scale. Certain proportions thereof may
be exaggerated, while others may be minimized. Accord-
ingly, the specification and drawings are to be regarded in an
illustrative rather than a restrictive sense.

Such embodiments of the inventive subject matter may be
referred to herein, individually and/or collectively, by the
term “invention” merely for convenience and without intend-
ing to voluntarily limit the scope of this application to any
single invention or inventive concept if more than one is in
fact disclosed. Thus, although specific embodiments have
been illustrated and described herein, it should be appreciated
that any arrangement calculated to achieve the same purpose
may be substituted for the specific embodiments shown. This
disclosure is intended to cover any and all adaptations or
variations of various embodiments. Combinations of the
above embodiments, and other embodiments not specifically
described herein, will be apparent to those of skill in the art
upon reviewing the above description.

The Abstract of the Disclosure is provided to comply with
37 C.F.R. §1.72(b), requiring an abstract that will allow the
reader to quickly ascertain the nature of the technical disclo-
sure. It is submitted with the understanding that it will not be
used to interpret or limit the scope or meaning of the claims.
In addition, in the foregoing Detailed Description, it can be
seen that various features are grouped together in a single
embodiment for the purpose of streamlining the disclosure.
This method of disclosure is not to be interpreted as reflecting
an intention that the claimed embodiments require more fea-
tures than are expressly recited in each claim. Rather, as the
following claims reflect, inventive subject matter lies in less
than all features of a single disclosed embodiment. Thus the
following claims are hereby incorporated into the Detailed
Description, with each claim standing on its own as a sepa-
rately claimed subject matter.
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What is claimed is:

1. A sensor, comprising:

a pulse oximeter sensor to measure an oxygen saturation
level in a liquid;

a magnetic source coupled to the pulse oximeter sensor,
wherein the magnetic source comprises an electromag-
netic element having an electromagnetic ring placed
coaxially over the pulse oximeter sensor;

a memory storing computer instructions, wherein the
memory is a non-transitory memory device; and

a controller coupled to the pulse oximeter sensor, the mag-
netic source, and the memory, wherein responsive to
executing the computer instructions the controller per-
forms operations comprising:

controlling the pulse oximeter sensor and the magnetic
source, and

measuring a mechanical effect on the liquid responsive to
the magnetic source applying a magnetic field to the
liquid.

2. The sensor of claim 1, wherein the liquid comprises
blood, and wherein the mechanical effect correlates to at least
one of a viscosity level of the blood, a coagulability of the
blood, or both.

3. The sensor of claim 1, wherein the pulse oximeter sensor
and the magnetic source are adapted to be coupled to a portion
of'an organism to perform measurements on the liquid carried
by said portion.

4. The sensor of claim 3, wherein the organism corresponds
to a human, and wherein the portion of the human comprises
one of at least a portion of an arm, a portion of a leg, a portion
ofaneck, a portion of an ear, a portion of a forehead, a portion
of'a hand, or a portion of a foot.
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5. The sensor of claim 1, wherein the electromagnetic
element is coupled to a signal generator controlled by the
controller.

6. The sensor of claim 5, wherein the magnetic field is a
time-dependent magnetic field.

7. The sensor of claim 5, wherein the signal generator
controls aspects of the magnetic field, and wherein the aspects
controlled include at least one of an intensity of the magnetic
field, a duration of the magnetic field, a gradient of the mag-
netic field, a flux of the magnetic field, an orientation of the
magnetic field, a direction of the magnetic field, a modulation
of the magnetic field, or a time-dependent change of the
magpnetic field.

8. The sensor of claim 6, wherein the signal generator
controls a plurality of electromagnetic devices independently
or contemporaneously.

9. The sensor of claim 2, wherein signals supplied to the
controller by the pulse oximeter sensor are affected by an
application of the magnetic field on the blood.

10. The sensor of claim 9, wherein signals supplied to the
controller by the pulse oximeter sensor correlate to at least
one of a viscosity level of the blood, a coagulability of the
blood, or both.

11. The sensor of claim 9, wherein responsive to executing
the computer instructions, the controller further performs the
operation of presenting a graphical user interface according
to the signals supplied by the pulse oximeter sensor.

12. The sensor of claim 10, wherein responsive to execut-
ing the computer instructions, the controller further performs
the operation of measuring one or more characteristics of the
blood from a comparison of signals supplied by the pulse
oximeter sensor before, during, or after an application of the
magnetic field on the blood.

13. The sensor of claim 12, wherein responsive to execut-
ing the computer instructions, the controller further performs
the operation of measuring the one or more characteristics of
the blood from at least one of an amplitude, slope, waveform
change, or phase shift of the signals supplied by the pulse
oximeter sensor.

14. The sensor of claim 12, wherein the one or more char-
acteristics of the blood correspond to at least one of a viscos-
ity level of the blood, a coagulability of the blood, or both.

15. The sensor of claim 14, wherein responsive to execut-
ing the computer instructions the controller performs opera-
tions comprising determining at least one of an accumulation
level of an iron concentration in the blood according to an
amplitude of the signals supplied by the pulse oximeter sen-
sor.

16. The sensor of claim 15, wherein a change in amplitude
of the signals supplied by the pulse oximeter sensor corre-
sponds to a change in one of an accumulation of blood or the
iron concentration in the blood.

17. The sensor of claim 14, wherein responsive to execut-
ing the computer instructions, the controller further performs
the operation of determining at least one of the viscosity level
and coagulability of the blood according to at least one of a
slope, a waveform change, an amplitude, or a phase shift of
the signals supplied by the pulse oximeter sensor.

18. The sensor of claim 17, wherein a change in at least one
of'the slope, the amplitude, the phase, or a waveform shape in
a portion of the signals supplied by the pulse oximeter sensor
corresponds to at least one of a change in the viscosity of the
blood or a change in a probability that the blood will coagu-
late.
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19. The sensor of claim 1, wherein the pulse oximeter
sensor performs time-dependent measurements, and wherein
the magnetic field is one of a static magnetic field or a time-
dependent magnetic field.

20. The sensor of claim 14, wherein responsive to execut-
ing the computer instructions, the controller further performs
the operation of presenting on a display one or more indica-
tors corresponding to at least one of the viscosity level of the
blood, the coagulability of the blood, or both.

21. The sensor of claim 20, wherein the one or more indi-
cators correspond to at least one of one or more numerical
metrics, one or more waveform plots, or one or more descrip-
tive diagnostics.

22. The sensor of claim 14, wherein responsive to execut-
ing the computer instructions, the controller further performs
the operation of:

comparing historical data from prior blood measurements

to predict one or more health conditions of an organism
carrying the blood; and

descriptively presenting said predictions on a display of the

sensor.
23. A method, comprising:
applying, by a device with at least one processor and
opposing magnetic plates, a magnetic field on a plurality
of biological cells carrying oxygen and one or more
particles that Kkinetically react to magnetic fields,
wherein the plurality of biological cells are positionable
between the opposing electromagnetic plates; and

measuring, by the device, a mechanical effect from the
application of the magnetic field on at least a portion of
the plurality of biological cells according to a change in
an oxygen saturation level of said portion of the plurality
of biological cells.

24. The method of claim 23, wherein the plurality of cells
comprise one of erythrocyte cells or tissue cells.

25. The method of claim 24, comprising at least one of:

predicting, by the device, a likelihood of one or more

disorders from the measurement;

monitoring, by the device, disease progression;

monitoring, by the device, recovery;

monitoring, by the device, baseline levels of an organism

from which the plurality of biological cells originate; or
monitoring, by the device, changes before and after admin-
istration of a treatment applied to the organism.

26. The method of claim 25, wherein the one or more
disorders comprise at least one of a variant of anemia, a
variant of cancer, a variant of kidney disease, hemochroma-
tosis, polycythemias, sickle cell disease, thalasemias, coagu-
lapathies, a hydration disorder, disseminated intravascular
coagulation (DIC).

27. The method of claim 23, wherein the method operates
in a portable sensing device, and wherein the portable sensing
device is communicatively coupled to a monitoring system by
wireline or wireless means.
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28. The method of claim 27, wherein the monitoring sys-
tem corresponds to at least one of an intensive care monitor-
ing unit, a patient record system, or a doctor alerting system.

29. A method, comprising:

non-invasively applying, by a device with at least one pro-
cessor and a magnetic applicator, a magnetic field on a
portion of a living organism, wherein the portion is
positionable in proximity to the magnetic applicator,
wherein the magnetic applicator comprises opposing
magnetic plates, and wherein changes in absorption or
scattering of a select spectrum of light correlate to at
least one of a viscosity of a liquid in the living organism,
a coagulability of said liquid, or a combination thereof;
and

non-invasively measuring, by the device, changes from the
application of the magnetic field in at east one of an
absorption or scattering of a select spectrum of light
applied on the living organism.

30. A method, comprising:

non-invasively applying, by a device with at least one pro-
cessor and a magnetic applicator, a magnetic field on a
portion of a living organism, wherein the portion is
positionable in proximity to the magnetic applicator,
wherein the magnetic applicator comprises a coil, and
wherein a liquid in the living organism comprises blood,
and wherein changes in absorption or scattering of a
select spectrum of light corresponds to a change in an
oxygen saturation level of the blood; and

non-invasively measuring, by the device, changes from the
application of the magnetic field in at least one of an
absorption or scattering of the select spectrum of light
applied on the living organism.

31. A sensor, comprising:

a pulse oximeter sensor to measure an oxygen saturation
level in a liquid;

a magnetic source coupled to the pulse oximeter sensor,
wherein the magnetic source comprises opposing elec-
tromagnetic plates partially surrounding the pulse
oximeter sensor;

a memory storing computer instructions, wherein the
memory is a non-transitory memory device; and

a controller coupled to the pulse oximeter sensor, the mag-
netic source, and the memory, wherein responsive to
executing the computer instructions the controller per-
forms operations comprising:

controlling the pulse oximeter sensor and the magnetic
source, and

measuring a mechanical effect on the liquid responsive to
the magnetic source applying a magnetic field to the
liquid.

32. The sensor of claim 31, wherein the magnetic field is

asymmetrical.
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