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(57) ABSTRACT

Disclosed here in are a system and method for providing a
magnetic resonance treatment to a subject. In one described
embodiment, a system for providing a magnetic resonance
treatment to a subject is provided, the system including
components that provide the system with an ability to treat
pain and relieve symptoms of the subject. In another
embodiment, a method of providing a magnetic resonance
treatment to a subject is provided, wherein the system
includes components that provide the system with an ability
to treat pain, relieve symptoms, provide relaxation, and
improve the overall comfort and well-being of the subject.
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SYSTEMS AND METHODS FOR PROVIDING
A MAGNETIC RESONANCE TREATMENT
TO A SUBJECT

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of and claims
priority to U.S. patent application Ser. No. 12/546,385, filed
on Aug. 24, 2009, and entitled “Systems And Methods For
Providing A Magnetic Resonance Treatment To A Subject,”
which claims priority to U.S. Provisional Patent Application
Ser. No. 61/091,582, for “Systems and Methods for Provid-
ing a Magnetic Therapy Treatment to a Subject,” filed on
Aug. 25, 2008, the entirety of both of which is hereby
incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to systems and meth-
ods for providing magnetic resonance to a subject. In
particular, this invention relates to a magnetic resonance
treatment system and methods for using a system to treat
pain, relieve symptoms, provide relaxation, and improve the
overall comfort and well-being of the subject.

BACKGROUND

[0003] Magnetic resonance (MR) is a widely practiced and
growing alternative treatment for many indications (i.e.,
illness, disease, medical condition, or ailment). Magnetic
resonance devices have been known to be a natural and
economical means of treating body pains and common
injuries. Many methods have been used to apply magnets to
comfort or heal body areas and thereby, avoiding the use of
injections, pills, salves, or body-invasive procedures. Ovet-
all, the basis of magnetic resonance involves artificially
produced fields. These fields interact with components such
as, but not limited to, atomic or molecular components of
living tissue, which then have a beneficial effect on that
living tissue.

[0004] One form of magnetic resonance uses static mag-
netic fields. Static magnetic fields may be produced by
permanent magnets incorporated into items such as brace-
lets, belts, back pads, mattress pads, and mattresses. It is
believed that static magnetic fields have some efficacy in the
treatment of broken bones and soft tissue injuries and tend
to promote the circulation of blood as well as relieve
stiffness in muscles.

[0005] More recent attempts to employ the therapeutic
effects of magnetic fields have focused on devices that
generate an electromagnetic field and the methods of treat-
ment employing such devices in conjunction with comput-
ers. Various devices have been made to create time-varying
magnetic fields for use on the human body. Specifically, in
this time-varying magnetic field device are pulsed electro-
magnetic fields (PEMFs) which are generated when a cur-
rent 1s forced to move through a conductor in discrete
impulses of electric charge moving in the same direction.
These devices have been used to treat pain and relieve
symptoms, as disclosed, for example, in Jacobson, et al., in
U.S. Pat. No. 5,269,746.

[0006] The ability of PEMFs to affect changes in the body
is dependant on the ability of PEMFs to positively affect
human physiologic or anatomic systems. The pulsed mag-
netic waves use low power electromagnetic fields that
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stimulate the cells in the body to trigger healing. One
implementation of PEMFs involves selecting field strengths
and frequencies that resonate with the cellular frequencies in
the body. Recent research has found improved efficacy when
very low PEMFs are tuned precisely to the indication or
condition of the subject. Thus, there exists a need to enable
this type of PEMF delivery to subjects.

[0007] Currently, medical practitioners and medical
researchers worldwide, generalists or specialists, treat a
broad range of diseases through the use of conventional
medicine. With the use of magnetic resonance devices and
treatment protocols, these practitioners and researchers have
the potential to treat subjects who suffer from a wide range
of diseases in a more efficient and minimally invasive
manner. Present magnetic resonance device systems, how-
ever, require the expertise of a magnetic therapist who
understands magnetic resonance, as well as subject treat-
ments and diseases in order to treat a subject. Additionally,
in research settings, current magnetic resonance devices are
only used by magnetic resonance experts to develop new
magnetic resonance protocols. Consequently, only magnetic
resonance experts can administer the treatment, limiting its
use while the public suffers from a shortage of magnetic
resonance treatment professionals.

[0008] By creating a simplified magnetic resonance device
system that allows a broader range of users such as, but not
limited to, medical practitioners, alternative medicine pro-
viders, or home users, more patients suffering from a wide
range diseases may be treated by either treating themselves
or with the assistance of a general practitioner. Additionally,
such a device can be used by non-medical personnel in
connection with other uses, such as relaxation. Medical
researchers who do not have a special expertise in magnetic
resonance may contribute to the development of new and
improved magnetic resonance treatment parameters and
protocols for a broad range of diseases. Additionally, users
such as patients can operate and treat themselves using the
magnetic resonance device remotely, such as at home,
eliminating the need to travel to or make appointments with
a medical practitioner. Accordingly, there exists a need for a
system that does not require an expertise in magnetic
resonance such that more health-care practitioners, research-
ers, and subjects are able to use magnetic resonance devices
and treatment protocols. Thus, there exists a need for a
simplified magnetic resonance device system that allows a
broad range of users to administer magnetic resonance
treatments and to contribute to the development of new and
improved magnetic resonance parameters and protocols.

[0009] Furthermore, current systems do not aggregate,
analyze, and improve subject magnetic resonance develop-
ment data and thus, do not provide the most current treat-
ment protocols available. These systems do not provide
therapies for subjects suffering across multiple disease states
and/or conditions (“‘co-morbidities”) in addition to their
primary disease. Although there are a broad range of appli-
cations for treatment with PEMFs, the results of magnetic
resonance treatment depend not only on the parameters of
the fields, but also on the individual sensitivity of the person.
A subject’s predominant indication, medical history, bio-
graphical history, and prior treatment data, influence the
subject’s treatment parameters. Without using a subject’s
current state of health, prior medical history, and therapies
that cover multiple disease states and/or conditions, current
systems merely provide efficacious results to small homog-
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enous populations found in clinical trials, rather than effec-
tive results across the diverse populations found in the real
world, leaving the real subjects without the intended result.
[0010] Moreover, current systems lack the ability to cap-
ture and immediately consider the subject’s sensitivity or
biometric data through real-time data monitoring, increasing
the risk of treatment error. An individual subject is generally
required to heavily rely on the physician to set-up, admin-
ister, and adjust their treatment parameters without the
benefit of receiving real-time data measurements during
their treatment session. These real-time measurements can
provide a compilation of data useful for analytical purposes
in selecting future treatment protocols for subjects.

[0011] Additionally, if the system does not provide a
systematic method of evaluating the subject’s progress as
the subject receives the treatment, the treatment parameters
may not be readily adaptable. The treatment parameters may
not be able to be modified at the subject’s point of care if the
operator does not have an expertise in magnetic resonance
theory. In order to provide a method of evaluating a subject’s
progress as the subject receives a treatment, there exists a
need for a system to capture and aggregate biometric mea-
surement information for making real-time adjustments to
current treatment parameters and a need to store information
for analysis of future treatment protocols.

[0012] Also, currently a subject may provide verbal feed-
back of a treatment to his or her physician immediately after
being given their magnetic resonance treatment. However,
this may cause poor or incomplete information to be relayed
to the physician when working with certain subject popu-
lations such as elderly subjects, children, patients suffering
from dementia, or subjects within the general population
who are inconvenienced (e.g., lack of time). In that case, the
subject may not provide any feedback at all, or will provide
a hastily given, and possibly less thorough, feedback
response. Moreover, the feedback provided by the subject
may typically be recorded in the subject’s file by a physician
and may not be in a format that lends itself to reporting. This
creates a hindrance in quickly assessing the subject’s treat-
ment results and feedback data and stunts the research and
development of better treatment protocols since non-identi-
fiable subject data may be unable to be shared in a readily
accessible and interactive medium.

[0013] In addition, current systems generally lack the
ability to automatically understand a subject’s progress
through a systematic method of gathering feedback before,
during, and after his treatment, regardless of the subject’s
location. Likewise, current systems lack the ability to for a
subject to modify or to update his feedback responses after
a treatment. The subject is expected to either make another
appointment with the physician at a later date or wait until
his next treatment in order to modify or update the feedback
response to their prior treatment. This may cause the subject
to fail to remember what modifications he wanted to make
or to forget to address the modification at all. Consequently,
a need exists for a flexible and accommodating method for
the subject to provide and modify treatment feedback after
his treatment and at his convenience. Thus, there exists a
need for a readily accessible and interactive system to track
and store reportable feedback given by subjects verbally,
physically, biometrically, or by any other method of obtain-
ing feedback, before, during, and after treatment.

[0014] Experts in the field of magnetic resonance continue
to research the effect of PEMFs on various indications. For
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example, researchers test the effects of various PEMF
parameters. As a result, researchers discover new and
improved treatment parameters to apply in a clinical setting.
One challenge is that these experts in the field of magnetic
resonance may be isolated with their research and findings.
It would be beneficial to compile and analyze this parameter
data in order to use it to develop, improve, and define
magnetic resonance treatment parameters. But current sys-
tems do not have this functionality, which negatively affects
the ability of the physician to successfully treat or signifi-
cantly benefit the myriad of symptoms presented to him with
magnetic resonance treatment and the ability of the subject
to receive new or improved treatment parameters.

[0015] Moreover, the current system lacks the ability to
compile and measure actual subject results and feedback and
provide improved treatment parameters based upon the
compilation and analysis of those results and feedback. Each
subject’s results and feedback remain isolated. Thus, there
exists a need for a system to compile, measure, and analyze
subject results and feedback from magnetic resonance treat-
ment and provide new or improved treatment parameters
based upon the subject’s results and feedback data. Addi-
tionally, there exists a need to integrate the system with
web-based Health Insurance Portability and Accountability
Act (“HIPAA”) compliant systems to gather results, feed-
back, and additional data from subjects, clinical or medical
organizations, hospitals, or medical offices across a broad
range of the subject population. Integrating these systems
may allow information to be constantly updated, thereby
creating more customized treatments and provide for new or
improved treatment parameters.

[0016] Presently, magnetic resonance treatments are
designed to treat or benefit symptoms associated with a
specific indication. Existing treatment parameters typically
treat only a specific symptom or indication, failing to take
into account a subject’s medical history. Current systems
lack the ability to take into account a subject’s medical
history when setting magnetic resonance treatment param-
eters. A subject may have underlying conditions that need to
be treated with magnetic resonance in addition to the sub-
ject’s predominant indication. Furthermore, two subjects
suffering from a common indication but with different
medical histories are often treated with the same treatment
parameters. This method of treatment ignores the different
medical histories of each subject and does not reflect the
reality of a living being.

[0017] Furthermore, current systems generally lack the
ability to personalize treatment parameters to treat an indi-
vidual subject. As a result, subjects may not receive the
correct treatment parameters to directly treat their condi-
tions. Moreover, a subject Who is suffering from various
indications may be required to receive multiple treatments to
remedy his indications. For example, a subject may have a
medical history that includes Parkinson’s disease, as well as
heart disease. A second subject may suffer only from heart
disease. Using current systems, both subjects may receive
similar treatment parameters to treat their heart disease.
However, the first subject, who is suffering from multiple
indications, may not receive the most appropriate treatment
parameter to treat his multiple indications. This is inefficient,
time-consuming, and may be mentally and physically
exhausting for a subject suffering from multiple indications.
Thus, there exists a need for a system to predict which
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treatments may be most useful in treating subjects with
various subject histories, including subjects with multiple
indications.

[0018] Additionally, current systems lack the ability to
promptly access, analyze, and determine a subject’s treat-
ment regimen, past and current medical history, treatment
results and feedback, and biographical data. The ability to
perform these tasks would provide more efficient, reliable,
and effective treatment, providing information for future
treatment enhancements and reducing treatment errors. Pres-
ently, a physician is required to search through a subject’s
file for the subject’s treatment regimen, past and current
medical history, treatment results and feedback, and bio-
graphical data. Then, to provide magnetic resonance treat-
ment to the subject, a physician must compute the magnetic
resonance treatment parameters, or have such computation
performed, which generally requires a specific level of
expertise.

[0019] When determining the treatment parameters, how-
ever, a physician may lack the ability to consider all of the
subject’s parameters into his computation. Although a phy-
sician may consider the subject’s indication and the sub-
ject’s past treatment regimen, a physician may not have the
ability, in the time allotted during the subject’s magnetic
resonance visit, to consider other variables that may have an
impact on the computation of treatment parameters such the
subject’s past and current medical history, the medications
the subject may be taking, the subject’s physiological data
(e.g., blood pressure, weight, tremor rate, or pulse rate), as
well as the time, date, latitude and location of the subject’s
magnetic resonance treatments.

[0020] Although current systems may allow a physician to
refine treatment parameters based upon the subject’s verbal
feedback and/or the physician’s physical observation of the
subject, the physician may lack the ability to calculate the
subject’s non-verbal, real-time data and feedback, such as
physiological data, into the adjusted treatment parameters.
As a result, the subject may not receive the most accurate
treatment parameters. Thus, there exists a need for a system
that incorporates multiple subject data and feedback param-
eters, as well as magnetic treatment data, into algorithms to
compute the best magnetic resonance treatment parameters
and protocols.

SUMMARY

[0021] Embodiments of the present invention provide
methods and systems that provide a magnetic resonance
treatment to a subject.

[0022] Some embodiments of the present invention pro-
vide methods of providing a magnetic resonance treatment
to a subject. A feature of such embodiments is that the
method may comprise the steps of beginning a treatment of
a subject, updating a treatment of a subject, and ending a
treatment of a subject. Advantages of such embodiments
may include, but are not limited to, treating pain, relieving
symptoms, and/or increasing the effectiveness of drugs or
other treatments, among others.

[0023] In some embodiments, the present invention pro-
vides a system that provides a magnetic resonance treatment
to a subject. A feature of such embodiments is that the
system may comprise a magnetic resonance device that may
be in communication with a client computer that may be in
communication with a network that may be in communica-
tion with a system server. Advantages of such embodiments
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may include, but are not limited to, treating pain, relieving
symptoms, and/or increasing the effectiveness of drugs or
other treatments, among others.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] These and other features, aspects, and advantages
of the present disclosure are better understood when the
following Detailed Description is read with reference to the
accompanying drawings, wherein:

[0025] FIG. 1 is a diagram illustrating a system for pro-
viding a magnetic resonance treatment to a subject accord-
ing to one embodiment of the invention.

[0026] FIG. 2. is a diagram illustrating a perspective view
of a magnetic resonance device according to one embodi-
ment of the present invention.

[0027] FIG. 3 is a diagram illustrating information flow
from one or more sensors, environmental sensors, and
recording devices to a network according to one embodi-
ment of the present invention.

[0028] FIG. 4 is a diagram illustrating a method of pro-
viding a magnetic resonance treatment to a subject accord-
ing to one embodiment of the invention.

[0029] FIG. 5 is a diagram illustrating a method of utiliz-
ing a magnetic resonance treatment system according to one
embodiment of the present invention.

[0030] FIG. 6 is a diagram illustrating a method of que-
rying and analyzing a database according to one embodi-
ment of the present invention.

[0031] FIG. 7is a diagram illustrating a method of alerting
an operator and client computer of a medically significant
event according to one embodiment of the present invention.
[0032] FIG. 8 is a diagram illustrating a method of cap-
turing and storing sensor data according to one embodiment
of the present invention.

[0033] FIG. 9 is a diagram illustrating a method of sub-
scribing to research data or receiving data via a prescription
according to one embodiment of the present invention.
[0034] FIGS. 10a through 100 depict magnetic cod assem-
blies suitable for use in various enibodiments of the present
invention.

DETAILED DESCRIPTION

[0035] Embodiments of the present invention provide
methods and systems for providing a magnetic resonance
treatment to a subject. Numerous modifications and adap-
tations are apparent to those skilled in the art without
departing from the scope of this disclosure.

[0036] As set forth above, there is a need for a system that
controls a magnetic resonance device and provides magnetic
resonance treatments in an interactive and controlled man-
ner. There is also a need for a simplified magnetic resonance
device system that allows a broad range of users to admin-
ister magnetic resonance treatments and to contribute to the
development of new and improved magnetic resonance
parameters and protocols. Furthermore, there is a need for a
readily accessible and interactive system to track and store
reportable feedback given by subjects verbally, physically,
biometrically, or by any other method of obtaining feedback,
before, during, and after treatment. Still further, there is a
need for a system to compile, measure, and analyze subject
results and feedback from magnetic resonance treatment and
provide new or improved treatment parameters based upon
the subject’s results and feedback data. Similarly, there is a
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need for a system that incorporates multiple subject data and
feedback parameters, as well as magnetic treatment data,
into algorithms to compute the best magnetic resonance
treatment parameters and protocols.

[0037] The methods and systems described herein can be
used to promote health and liveliness. In various embodi-
ments, the systems and methods may assist in providing
relaxation and stress relief. Further, the systems and methods
may be used in the context of traditional medicine or
complementary alternative medicine. For example, some
embodiments of the present invention are advantageously
used to treat pain and relieve symptoms of a subject. The
symptoms may be symptoms of a condition. The condition
may be a disease, injury, or any other condition. It will be
apparent to those of skill in the art, however, that methods
and systems of the present invention may be advantageously
used in many different environments.

[0038] By way of example, in a traditional medicine
environment, it may be advantageous to provide a treatment
to a subject based on a recommended treatment protocol
from a system server. In another example, in a research
environment, it may be advantageous to provide an electro-
magnetic field to a subject or object based on a protocol from
a system server to observe the resulting effect.

[0039] In one embodiment of the invention, a method for
providing a magnetic resonance treatment to a subject may
be provided. In some embodiments, the method comprises
beginning a treatment of a subject, updating a treatment of
a subject, and ending a treatment of a subject.

[0040] In one embodiment, beginning the treatment of the
subject comprises querying a database of a plurality of MR
treatment protocols and/or parameters, generating treatment
protocols based on a result of the query, and providing a
treatment to the subject according to the selected treatment
protocol. In a further embodiment, treatment of the subject
comprises providing treatment protocols to a processor,
selecting a treatment protocol on the processor, and initial-
izing a magnetic resonance device. In another embodiment,
subject data is collected and provided to a database.
[0041] In one embodiment, the subject data may be col-
lected from the subject. In other embodiments the subject
data may be collected from a third party, such as the
subject’s physician or a third-party network such as
WebMD, Google Health, or others. In some embodiments,
the subject data also comprises various types of information,
including one or more of: demographic information, life-
style information, time of treatment, date of treatment,
location of treatment, health information, and magnetic
resonance treatment history information.

[0042] In one embodiment, generating a future treatment
protocol comprises at least one of acquiring prior treatment
data of the subject, searching the database for a treatment of
a subject with a medical history similar to the subject, or
searching the database for a subject population trend.
Acquiring prior treatment data of the subject may include
any known method of obtaining data, for example, querying
a database or obtaining the information from the patient or
a representative of the patient. Such patient information may
be provided verbally, in written form, in electronic form, or
in any other known format. Prior treatment data may include
records of prior treatments, protocols, or devices used. Prior
treatment data may also include a subject’s response to such
prior treatments, protocols, or devices. The subject’s
response may take place during, before, or after treatment.
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The subject’s response can include clinical measurement(s),
patient-subjective outcome(s), sensor data, test data, and/or
any other response.

[0043] In one embodiment, querying the database com-
prises searching the database for prior treatment data of the
subject. Or querying the database may comprise searching
the database for a treatment of a subject with a treatment
history similar to the subject and/or searching the database
for a subject population trend.

[0044] In some embodiments, generating a treatment pro-
tocol based on the result of the query comprises using an
analysis algorithm to find an appropriate treatment for the
subject. In one embodiment, the analysis algorithm com-
prises using prior treatment data. In one embodiment, the
analysis algorithm comprises using similar treatment history
to search for subjects with similar medical history and
characteristics. In one embodiment, the analysis algorithm
comprises using a subject population trend to find the
appropriate treatment for the subject. A subject population
trend may include data. related to a population of which the
subject 1s a member. Further, the subject population trend
may include information regarding how various pieces of
data associated with the population are trending over a
period of time. In one embodiment, the analysis algorithm
comprises using treatment information regarding at least one
of the time, season, latitude, or location of the magnetic
resonance treatment to find the appropriate treatment for the
subject.

[0045] In one embodiment, initializing the magnetic reso-
nance device comprises selecting a treatment protocol from
one or more recommended treatment protocols. In one
embodiment, initializing the magnetic resonance device
comprises applying a setting to the magnetic resonance
device that is appropriate for the selected treatment and the
subject. In another embodiment, initializing the magnetic
resonance device comprises activating the magnetic reso-
nance device. In an embodiment, the method comprises
updating the treatment of the subject. In still other embodi-
ments, initializing the magnetic resonance device comprises
applying a setting to the magnetic resonance device that may
be appropriate for the selected treatment and the subject. In
a further embodiment, updating the treatment of the subject
comprises at least one of monitoring the subject during the
treatment, providing subject data to a processor, determining
whether a treatment adjustment is needed (and if it is
determined that the treatment adjustment is needed, identi-
fying the needed adjustment), identifying a proper treatment
protocol (based at least in part on whether the treatment
adjustment is needed), selecting the treatment protocol on
the processor, initializing a magnetic resonance device, and
applying a treatment to the subject according to the selected
treatment protocol.

[0046] In one embodiment, monitoring the subject during
the treatment comprises using at least one of the following:
a clinical measurement, a subject-reported outcome, a phy-
sician-reported outcome, a sensor, or a recording device.
Furthermore, in some embodiments, determining whether a
treatment adjustment may be needed comprises comparing
an intended result of the treatment to an actual result of the
treatment.

[0047] In one embodiment, ending the treatment of the
subject comprises at least one of commanding a processor to
end the treatment, collecting and storing subject data on the
processor, providing the subject data to a database, querying
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the database, and/or generating a future treatment protocol
based on a result of the query. In some embodiments,
querying the database comprises searching the database for
prior treatment data of the subject and/or searching the
database for a treatment of a subject with a medical history
similar to the subject and/or searching the database for a
subject population trend. In still further embodiments, gen-
erating a future treatment protocol based on the result of the
query comprises using an analysis algorithm to find an
appropriate future treatment for the subject, and the analysis
algorithm comprises using at least one of the following:
prior treatment data, medical history. similar treatment his-
tory, time, date, latitude of location of MR treatment, or a
subject population trend to find the appropriate treatment for
the subject.

[0048] In one embodiment, the method for providing a
magnetic resonance treatment to a subject further comprises
attaining access to data of a treatment protocol. In some
embodiments, attaining access to data of the treatment
protocol comprises requesting access to data. In some
embodiments, attaining access to data of the treatment
protocol comprises determining if the requested data
requires a subscription. If the requested data requires a
subscription, attaining access to data of the treatment pro-
tocol may comprise determining if an operator has the
subscription. In some embodiments, if the operator has the
subscription, the operator may then access the data. In some
embodiments, if the operator does not have the subscription,
attaining access to data of the treatment protocol may
comprise registering the operator for the subscription, pur-
chasing the subscription, and accessing the data. In some
embodiments, if the requested data does not require the
subscription, attaining access to data of the treatment pro-
tocol may comprise accessing the requested data.

[0049] In one embodiment of the invention, attaining
access to data of the treatment protocol comprises requesting
access to data and subsequently determining whether the
requested data requires a prescription. If the requested data
requires a prescription, attaining access to data of the
treatment protocol may comprise determining whether the
subject has the prescription. In some embodiments, if the
requested data does not require the prescription, or of the
subject has the prescription, then the operator may access the
data. In some embodiments, if the requested data requires
the prescription, and the subject does not have the prescrip-
tion, then the operator may be denied access to the data. In
some embodiments, the method may further comprise add-
ing treatment protocol data to a repository.

[0050] In some embodiments, the method may further
comprise requesting a data and/or software update and
downloading the data and/or software update. The data
and/or software update may be provided to a magnetic
resonance device. In some embodiments, the data and/or
software update is provided to a computer.

[0051] In some embodiments, the method may further
comprise executing a sweep protocol, generating a treatment
protocol based on a result of the subject’s feedback during
the sweep protocol, providing the treatment protocol to a
processor, selecting a treatment protocol on the processor,
initializing a magnetic resonance device, and providing a
treatment to the subject according to the selected treatment
protocol.

[0052] In one embodiment of the invention, a system that
provides a magnetic resonance treatment to a subject may be
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provided. In some embodiments, the system comprises
components that may provide the system with an ability to
treat and heal a subject. In further embodiments, the system
is used for non-medical applications, such as comfort,
relaxation, and/or wellness. Such embodiments may pro-
mote the general health and wellness of the subject.
Examples of such components are identified and described
herein.

[0053] In one embodiment, the system comprises a mag-
netic resonance device, wherein the magnetic resonance
device may be in communication with a computer. In an
embodiment, the computer comprises MR device software.
In some embodiments, the computer is a client computer. In
other embodiments, the computer is a system server. In some
embodiments, the client computer may be in communication
with a system server. In some embodiments, the client
computer and system server may be in communication with
a network. In some embodiments, the computer further
comprises at least one of: a processor, a storage device, a
magnetic resonance device software, a user interface, an
input/output device, or a network interface.

[0054] In one embodiment, the storage device may be
capable of storing at least one of: subject data, magnetic
resonance device data, or treatment data. In some embodi-
ments, the client computer may possess a shielding element
that prevents electromagnetic radiation emanating from the
client computer from interfering with the magnetic reso-
nance device. In still further embodiments, the client com-
puter may be connected to a magnetic resonance driver via
a cable for operating the magnetic resonance device. In some
embodiments, the client computer may be wirelessly con-
nected to a magnetic resonance driver for operating the
magnetic resonance device.

[0055] In various embodiments, the subject data com-
prises one or more of the following: subject characteristics,
demographic information, lifestyle information, date of
treatment, time of treatment, location of treatment, health
information, medical history, magnetic resonance treatment
history information, and information about responses to
treatments. In some embodiments, magnetic resonance treat-
ment history information comprises at least one of: the
magnetic resonance protocols used, responses to magnetic
resonance protocols used, the time of day, date, latitude, or
location of the magnetic resonance treatments. Furthermore,
in some embodiments, the magnetic resonance device data
comprises a record of a setting for a magnetic resonance
device. In one embodiment, the record of a setting for a
magnetic resonance device comprises at least one of: infor-
mation about the type of magnetic resonance device, infor-
mation about a coil used in the magnetic resonance device,
the order of steps in a magnetic resonance protocol, flux
density, frequency, amplitude, intensity, voltage, waveform
shape, or resonation duration of electromagnetic energy.
Similarly, in another embodiment the treatment data com-
prises at least one of: a primary indication for which the
subject may be treated, one or more secondary indication(s)
for which the subject may be treated, sensor and recording
device data, or a result of a treatment.

[0056] Inoneembodiment, the magnetic resonance device
software may provide an ability to manage a setting of the
magnetic resonance device. In some embodiments, the user
interface may be a graphical user interface associated with
the magnetic resonance device and the magnetic resonance
device software.
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[0057] In one embodiment, the network interface com-
prises a standard wired or wireless communication link for
connecting to the network. In still further embodiments, the
network comprises a wide area network (WAN) and/or a
local area network (LAN) and/or a wireless network and/or
a public telephone network and/or an intranet and/or the
Internet.

[0058] In one embodiment, the system server comprises
an application and a database. In a further embodiment, the
application comprises a web application and an analysis
algorithm. In some embodiments, the database may store
one or more of the following: aggregate subject data, aggre-
gate magnetic resonance device data, aggregate treatment
data, and magnetic resonance reference data. In one embodi-
ment, the aggregate subject data comprises a collection of
subject data from the client computer of the magnetic
resonance system. In other embodiments, the aggregate
magnetic resonance device data comprises a collection of
magnetic resonance device data from the client computer of
the magnetic resonance system. In still other embodiments,
the aggregate treatment data comprises a collection of
treatment data from the client computer of the magnetic
resonance system.

[0059] In one embodiment, the aggregate treatment data
comprises data from at least one of: a subject-reported
outcome, a physician-reported. outcome, a sensor, a record-
ing device, a magnetic assembly, or an environmental sen-
sor. In some embodiments, the magnetic resonance reference
data comprises a collection of a magnetic resonance treat-
ment regimen and an associated result that may have been
performed by use of the magnetic resonance system. Simi-
larly, in further embodiments, the magnetic resonance
device comprises a magnetic assembly that may be attached
to a coil housing that may be in communication with a
magnetic resonance driver.

[0060] In oneembodiment, the magnetic resonance device
further comprises a sensor. The sensor may comprise at least
one of an environmental sensor or a recording device. In
some embodiments, the magnetic resonance device further
comprises at least one of: a magnetometer, a compensation
network, or a cable. In still further embodiments, the sensor
may have an ability to measure and record physiological
data of the subject.

[0061] In one embodiment, the sensor or sensors comprise
at least one of a blood pressure sensor, a perspiration sensor,
a body weight sensor, a body temperature sensor, a haptics
glove sensor, an electroencephalograph, or an electrocardio-
graph. In some embodiments, the environmental sensor may
have an ability to measure and monitor an external force that
influences a magnetic resonarnce treatment. Furthermore, in
other embodiments, the sensor and the environmental sensor
may be connected to a magnetic resonance driver via a wired
or wireless communication means. In one embodiment, the
recording device may have an ability to capture and record
observational data. Similarly, in another embodiment, the
recording device comprises a video camera. In still further
embodiment, the recording device may be connected to a
magnetic resonance driver via a wired or wireless commu-
nication means.

[0062] In one embodiment, the magnetic assembly com-
prises a magnetic coil configuration that produces a uniform
magnetic field over a specific area of sufficient volume to
accommodate a subject receiving a magnetic resonance
treatment. In some embodiments, the magnetic coil com-

Oct. 12,2017

prises at least one of: a Helmholtz coil, a poloidal coil, a
Maxwell coil, a solenoid coil, a toroidal coil, or a planar coil.
In other embodiments, the magnetic assembly may be wired
in parallel with the compensation network and may be
electrically connected to the magnetic resonance driver. In
still further embodiments, the coil housing comprises a
chassis that provides an enclosure for the magnetic assembly
and another component of the magnetic resonance device. In
some embodiments, the coil housing may be made of a
non-magnetic and non-conductive material.

[0063] In one embodiment, the magnetometer may have
an ability to measure a magnetic field between coils of the
magnetic assembly. In some embodiments, the magnetom-
eter may allow the magnetic resonance driver to sense an
ambient magnetic environment and to adapt its output to
account for a magnetic field.

[0064] In one embodiment, the magnetic resonance driver
comprises a low-level electronic waveform generator. In
some embodiments, the magnetic resonance driver may
possess a shield element that prevents electromagnetic radia-
tion emanating from the magnetic resonance driver from
interfering with the magnetic resonance device.

MR Systems and Methods of Use

[0065] Thus, in certain embodiments, the present inven-
tion relates to a system for and method of providing a
magnetic resonance (herein “MR”) treatment, where a sys-
tem server may generate an actionable set of treatment
recommendations, and a client with appropriate authoriza-
tion may select one of the computer-generated treatment
recommendations from his computing device, which then
directs the MR device to provide the best MR treatment for
that subject. Users such as subjects, general practitioners,
service personnel, and research personnel employing a client
computer may communicate with a MR system server via a
network., The MR system server may store, collate, and
analyze MR treatment and subject specific data and gener-
ates actionable MR treatment recommendations. All refer-
ences to MR systems include electro-gravitational and/or
electromagnetic-gravitational systems.

[0066] The term “patient” is used herein to describe any
living system, such as any living animal, plant, and/or
human, that may be the subject of the magnetic resonance
treatment by use of the MR system of the invention. A
patient may include any user of the MR system in any
location, for example at home. The term “subject” is used
herein to include a patient or any other person, animal, plant,
or object upon which the MR system operates. The term
“practitioner” is used herein to include, for example, phy-
sicians, physician assistants (PA), nurses, any other health
care provider, or other professionals involved in comple-
mentary alternative medicine or promoting general health
and wellness, such as chiropractors or acupuncturists. In
further embodiments, the practitioner is also the subject. The
term “research personnel” used herein includes, for
example, clinical groups, medical scientists, or regulatory
agencies. Additionally, the term “service personnel”
includes, for example, device manufacturers, MR system
maintenance personnel, database specialists, or computer
specialists. All references to MR systems include electro-
gravitational systems.

[0067] FIG. 1 is a diagram illustrating a system for pro-
viding a magnetic resonance treatment to a subject accord-
ing to one embodiment of the invention. The MR system 100
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may include an MR device 102, one or more client com-
puters 108, a network 130, and an MR system server 132.

[0068] In one embodiment, an operator 106 utilizes the
client computer 108. The operator 106 may be, for example,
a subject 104, a general practitioner, a research personnel, a
service personnel, and/or any individual trained to operate
the MR device 102, The client computer 108 may be
representative of a standard computing device, such as a
personal computer, laptop, or host computer, capable of
running the system control software for operating the MR
device 102 and interfacing with the network 130. In one
embodiment, the client computer 108 is a personal computer
(PC) which includes at least one of a processor 110, a storage
device 112, a MR device software 120, a user interface 122,
a set of input/output (I/O) devices 124, and a network
interface 126. In an alternate embodiment, the client com-
puter 108 may contain a combination of one or more of these
elements. The storage device 112 may include data such as,
but not limited to, subject data 114, MR device data 116, and
treatment data 118.

[0069] The client computer 108 may be a dedicated device
for use only with the MR system 100, or a shared computing
device, including other types of computing devices such as
handheld devices, tablet PCs, personal digital assistants
(PDA), cellular telephones, Web appliances or any machine
or computing device capable of executing a sequence of
instructions that specify actions to be taken by that machine
or computing device.

[0070] In further embodiments, the client computer 108
possesses one or more shielding elements (not shown) that
prevent electromagnetic radiation emanating from the PC
from interfering with the operation of the MR device 102,
for example, a chassis exterior having 20-thousands (0.02")
steel, or 10-thousands (0.01") mu metal. In one embodiment,
the client computer 108 is electrically connected to the MR
driver 218 via one or more cables 216 (shown in FIG. 2) for
operating the MR device 102 and interfacing with the
network 130. In another embodiment, the client computer
108 may be connected via wired or wireless means and is
capable of communicating with the MR system server 132.

[0071] The processor 110 may be any central processing
unit (CPU), controller, or microcontroller device that is
capable of managing the overall operations of the client
computer 108, such as managing /O devices, network
communication, data exchange and storage, and executing
the program instructions of any software applications that
may be loaded on the client computer 108.

[0072] The storage device 112 may be, for example, any
volatile or non-volatile data storage mechanism, such as, but
not limited to, a random access memory (RAM) or other
dynamic storage device, a computer hard drive, a floppy disk
drive, a DVD, a CD-ROM, and any combinations thereof.

[0073] In one embodiment, the subject data 114, MR
device data 116, and treatment data 118 are associated with
the MR device 102. and the MR device software 120 and
may be stored upon the storage device 112. The subject data
114 may be user-specific data of, for example, one or more
subjects 104 of the MR system 100. The subject data 114
may include, for example, each subject’s demographic infor-
mation (e.g., age, gender, ethnicity, address), health infor-
mation (e.g., personal medical history, family medical his-
tory), lifestyle information (e.g., smoker or non-smoker),
and MR history information (e.g., a record of MR treat-
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ments). Subject data may also include the primary and
secondary indication(s) that the subject is suffering from.
[0074] The MR device data 116 may include, for example,
a record of the operational settings of the MR device 102 for
each MR treatment of each subject 104. The operational
settings of the MR device used to determine the treatment
protocol may include flux density, frequency, amplitude,
intensity, voltage, waveform shape, and resonation duration
of the electromagnetic energy. In some embodiments, these
determinations are based upon one or more of: the configu-
ration of the MR device 102 (e.g., 7-foot or 22-inch MR
device), the type of device (e.g., whole body immersion,
partial body immersion), and the sequencing of the param-
eters. In one embodiment, the MR device data values of the
operational settings are not disclosed to the operator 106
who is treating the subject 104. Rather, these values may be
initially entered and stored by select operators such as a MR
researcher with special access. The treatment data 118 may
include, for example, the primary and secondary indication
(s) that the subject is being treated for, sensor and recording
device data, the results of one or more MR treatments as
reported by the subject (subject-reported outcomes), and the
results of one or more MR treatments as reported by a
physician (physician-reported outcomes).

[0075] An instance of the MR device software 120 may
also reside on each client computer 108, as the user interface
122. The MR device software 120 may be the device-
specific control software of the MR device 102. For
example, in one embodiment, the MR device software 120
provides the ability to manage the operational settings of the
MR device 102, such as but not limited to, the flux density,
frequency, amplitude, intensity, voltage, waveform shape,
and duration of the electromagnetic energy that is supplied
by the MR device 102. In some embodiments, these deter-
minations are based upon one or more of: the model of the
MR device 102 (i.e. 7-foot or 22-inch MR device), the type
of device (i.e. whole body immersion, partial body immer-
sion, etc.), and the sequencing of the parameters. The user
interface 122 may be, for example, the device-specific
graphical user interface (GUT) that is associated with the MR
device 102 and the MR device software 120. The device-
specific GUI (not shown) may be displayed to the user via
the display of the client computer 108.

[0076] The I/O devices 124 may include, for example, a
display device, a keyboard, a touch screen, mouse, speaker,
voice recognition, system, and/or printer. The network inter-
face 126 may be any standard wired (e.g., USB and/or
Ethernet connection) and/or wireless (e.g., IEEE 802.11
and/or Bluetooth® technology) communications link for
connecting to a network, such as the network 130. Third
party servers 128 utilized by the operators 106, such as, but
not limited to: research personnel; medical records sources,
such as a web-based HIPAA compliant system; or doctor’s
offices, may also connect via the network 130. The network
130 may be, for example, a wide area network (WAN), a
local area network (LAN), a wireless network, a public
telephone network, an intranet, the Internet, or any other
means of communication known in the art.

[0077] In some embodiments, the one or more client
computers 108 that are associated with the one or more MR
devices 102 are in communication with a centralized server
via the network 130. More specifically, the magnetic reso-
nance system 100 may include an MR system server 132,
which may be any centralized computer that is accessible by
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other computers (e.g., client computers 108) via the network
130 and that is capable of hosting certain applications that
are likewise accessible via the network 130. In one embodi-
ment, the MR system server 132 is a centralized server that
may store, collate, and analyze magnetic resonance treat-
ment and subject-specific data in order to generate an
actionable magnetic resonance treatment recommendation.
[0078] In one embodiment, the MR system server 132
includes an MR application 134. The MR application may,
in certain embodiments, further include an MR web appli-
cation 136 and/or an MR analysis algorithm 138. An MR
database 140 may also reside on the MR system server 132.
Stored on the MR database 140 may be a collection of any
data that is related to magnetic resonance system 100, such
as, but not limited to, aggregate subject data 142, aggregate
MR device data 144, aggregate treatment data 146, and one
or more tables of MR reference data 148.

[0079] The MR application 134 may be, for example, a
custom application for managing the overall operations of
the magnetic resonance system 100. The MR application
134 may manage the operations to store, collate, and analyze
magnetic resonance treatment and subject-specific data in
order to generate an actionable magnetic resonance treat-
ment recommendation. The MR application 134 of the MR
system server 132 may also be used to distribute any system
data and/or software updates to authorized client computers
108 that are connected to the network 130. The MR appli-
cation 134 may also be used to provide test, troubleshoot,
and support services and activities.

[0080] Additionally, the MR application 134 may facili-
tate the use of the magnetic resonance system 100 by any
authorized system administrator, authorized users of the one
or more MR devices 102, and/or authorized operators 106
(e.g., general practitioners) of the one or more MR devices
102. That is, the MR application 134 may handle a security
and authentication function for the magnetic resonance
system 100 using standard security and authentication meth-
ods. The MR web application 136 of the MR application 134
may be, for example, a custom web application for accessing
and using the MR application 134 of the MR system server
132 from a remote location, such as from any authorized
client computer 108. Additionally, in one embodiment, by
use of the MR analysis algorithm 138, the MR application
134 is able to query and analyze information that resides on
the MR database 140 for information that may be used to
develop a magnetic resonance treatment regimen for a
certain user and/or indication.

[0081] As described herein, a need exists for a system that
can provide treatment to heterogeneous subject populations.
For example, in clinical trials, the subject populations are
very homogenous (with strict inclusion/exclusion criteria
involving subject’s history and characteristics). But, when a
drug or treatment is then approved to be practiced, the
subject population is no longer the homogenous clinical trial
group. Rather, the subject population is a heterogeneous
group of subjects with any number of a variety of histories,
characteristics, sicknesses, diseases, and/or conditions. One
way in which embodiments of the present invention meet
this need is by taking into account this very diverse popu-
lation and developing treatment protocols through, for
example, one or more of: the MR database 140, MR analysis
algorithm 138, and protocol modification capabilities.
[0082] The MR database 140 may be created and main-
tained by any suitable database software, such as Oracle
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Database® from Oracle Corporation (Redwood Shores,
Calif.). In one embodiment, the MR database 140 stores
relationships between, for example, unique user informa-
tion, MR device information, and/or information about
certain indications. The contents of the MR database 140
may be organized in any user-defined relational database
structure.
[0083] The aggregate subject data 142 may be a collection
of all subject data 114 (e.g., user-specific data of subjects
104) from all authorized client computers 108 of the mag-
netic resonance system 100. The aggregate subject data 142
may be compiled from the subject data 114 that is transmit-
ted from all client computers 108 to the MR system server
132 via the network 130. The aggregate subject data 142
may be updated in an ongoing fashion as new or updated
subject data 114 is received.
[0084] The aggregate MR device data 144 may be a
collection of all MR device data 116 (e.g., MR device-
specific data of the MR devices 102) from all authorized
client computers 108 of the magnetic resonance system 100.
The aggregate MR device data 144 may be compiled from
the MR device data 116 that is transmitted from all client
computers 108 to the MR system server 132 via the network
130. The aggregate MR device data 144 may be updated in
an ongoing fashion as new or updated MR device data 116
is received.
[0085] The aggregate treatment data 146 may be a collec-
tion of all treatment data 118 from all authorized client
computers 108 of the magnetic resonance system 100 for
primary and/or secondary indication(s) for which the subject
is being treated. The aggregate treatment data 146 may be
compiled from the treatment data 118 that is transmitted
from all client computers 108 to the MR system server 132
via the network 130. For example, the aggregate treatment
data 146 may include data from one or more sensors 204,
environmental sensors 220, recording devices 206, and
magnetic assemblies 208, shown, e.g., in FIG. 2. Further, the
aggregate treatment data may include at least one of subject-
reported outcomes, physician-reported outcomes, or time,
date, latitude and/or location of said treatments. In various
embodiments, the latitude can be derived from a provided
location by using, for example, GPS technology. The aggre-
gate treatment data 146 may be updated in an ongoing
fashion as new or updated treatment data 118 is received.
[0086] In one embodiment, the MR reference data 148 is
acollection of MR empirical data that may be compiled over
time. The MR reference data 148 may contain a record of all
magnetic resonance treatment regimens and associated
results that have been performed by use of the magnetic
resonance system 100. The MR reference data 148 may
include information from the aggregate subject data 142,
aggregate MR device data 144, and aggregate treatment data
146 that is organized in an easily searchable fashion in order
to accommodate the search and analysis operations of the
MR analysis algorithm 138. While the information within
the MR reference data 148 may include empirical data that
is compiled from aggregate subject data 142, aggregate MR
device data 144, and aggregate treatment data 146, the MR
reference data 148 may also include data that is scientifically
derived. More details of example records that may be
contained in the MR reference data 148 are shown in Tables
la to lc. Tables la to lc are exemplary and thus is non-
limiting.

S=Sex A=Age

W=Weight R=Race
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TABLE 1la

Aggregate Subject Data

1% Subject  2° Subject
Record Subect ID Indication Indication S R A W Rec. Habits
1 A-84 Parkinson’s  Arthritis F  Asian 60 110 Smoker
2 A-84 Parkinson’s  Arthritis T Asian 60 110 Smoker
3 A-84 Parkinson’s  Arthritis T Asian 60 110 Smoker
4 AR4 Parkinson’s  Arthritis F  Asian 60 110 Smoker
5 A9 Parkinson’s  Arthritis F  Asian 59 98 Smoker
6  A96 Parkinson’s  Arthritis F  Asian 59 98 Smoker
7 A96 Parkinson’s  Arthritis F  Asian 59 98 Smoker
8  A96 Parkinson’s  Arthritis F  Asian 59 98 Smoker
9 B-21 Parkinson’s  Arthritis F  Asian 63 122
10 B-21 Parkinson’s  Arthritis T Asian 63 122
1 B-21 Parkinson’s  Arthritis T Asian 63 122
12 B-21 Parkinson’s  Arthritis F  Asian 63 122
13 C-37 Parkinson’s  Arthritis High BP F Asian 55 125
Diabetes
14 C-37 Parkinson’s  Arthritis High BP F Asian 55 125
Diabetes
15 C37 Parkinson’s  Arthritis High BP F Asian 55 125
Diabetes
16 C-37 Parkinson’s  Arthritis High BP F Asian 55 125
Diabetes
17 C-37 Parkinson’s  Arthritis High BP F Asian 55 125
Diabetes
18 D-58 Parkinson’s  High BP F  Asian 61 130
19 D-58 Parkinson’s  High BP F  Asian 61 130
20 D-58 Parkinson’s  High BP F Asian 61 13
21 D-58 Parkinson’s  High BP F  Asian 61 130
TABLE 1b
Aggregate MR Treatment
1° Subject 2¢ Subjective  Subjective
Indication Indication Feedback Feedback Recording
Record Being Treated being Treated — Sensor Data Subject Physician Device Data
1 Parkinson’s Arthritis BP: 110/80; Positive  Neutral Rigidity, Slow
Tremor rating: 93 movement, and
mild postural
imbalance
2 Parkinson’s Arthritis No changes Positive  Positive  Rigidity, Slow
movement, and
mild postural
imbalance
3 Parkinson’s Arthritis No changes Positive  Positive  Rigidity, Slow
movement, and
mild postural
imbalance
4 Parkinson’s Arthritis Tremor Positive  Positive ~ Reduced
Decrease by 5% Rigidity; Slow
movement; and
mild postural
imbalance
5 Parkinson’s None BP: 125/75; Neutral Neutral Rigidity
Tremor rating: 100;
6  Parkinson’s None No changes Neutral Positive  Rigidity
7  Parkinson’s None No changes Positive  Neutral Rigidity
8  Parkinson’s None Blood pressure Positive  Positive  Rigidity
decrease to
125/75; Tremor
decrease by 3%;
9 Back Injury None BP: 120/80; Neutral Negative  mild postural
Tremor rating: 95; imbalance
10 Back Injury None Tremor decrease Positive  Positive  mild postural
by 10% imbalance
11 Back Injury None Tremor decrease Positive  Positive  mild postural
by 10% imbalance
12 Back Injury None Tremor decrease Positive  Positive  mild postural
by 15% imbalance
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TABLE 1b-continued

10
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Agoregate MR Treatment

1° Subject 2° Subjective  Subjective
Indication Indication Feedback Feedback Recording
Record Being Treated being Treated — Sensor Data Subject Physician Device Data
13 Parkinson’s High BP BP: 120/80; Negative  Negative  Normal
Tremor rating: 140;
14 Parkinson’s High BP No changes Negative  Neutral Normal
15 Parkinson’s High BP No changes Negative  Neutral Normal
16  Parkinson’s High BP No changes Neutral Neutral Normal
17  Parkinson’s High BP No changes Positive  Positive  Normal
18  Parkinson’s High BP BP: 140/90; Neutral Negative  Slow movement
Tremor rating: 153;
19 Parkinson’s High BP No Change Neutral Neutral Slow movement
20 Parkinson’s High BP BP: 140/110; Negative  Negative  Slow movement
Tremor rating: 160
21  Parkinson’s High BP BP: 140/95; Positive  Positive  Slow movement
Tremor decrease
by 4%
TABLE 1c
Aggregate MR Device Data
Treatment Dev. ID/
Record Protocol # Start/End  Date Loc Type Sess. ID O.S.*
1 101 Start Jan. 2, YEAR 123 Main Street 37 1 See Table 2
2 101 — Jan. 2, YEAR 123 Main Street 37 1 See Table 2
3 101 — Jan. 2, YEAR 123 Main Street 37 1 See Table 2
4 101 End Jan. 2, YEAR 123 Main Street 37 1 See Table 2
5 101 Start Jan. 21, YEAR 456 Broad Street 37 1 See Table 2
6 101 — Jan. 21, YEAR 456 Broad Street 37 1 See Table 2
7 101 — Jan. 21, YEAR 456 Broad Street 37 1 See Table 2
8 101 End Jan. 21, YEAR 456 Broad Street U7 1 See Table 2
9 128 Start Jan. 21, YEAR 789 Cherry Street 37 2 See Table 2
10 128 — Jan. 21, YEAR 789 Cherry Street 37 2 See Table 2
1 128 — Jan. 21, YEAR 789 Cherry Street 37 2 See Table 2
12 128 End Jan. 21, YEAR 789 Cherry Street 37 2 See Table 2
13 116 Start Jan. 21, YEAR 1991 Doggett Road 37 3 See Table 2
14 116 — Jan. 21, YEAR 1991 Doggett Road 37 3 See Table 2
15 116 — Jan. 21, YEAR 1991 Doggett Road 37 3 See Table 2
16 16— Jan. 21, YEAR 1991 Doggett Road 37 3 See Table 2
17 116 End Jan. 21, YEAR 1991 Doggett Road 37 3 See Table 2
18 204 Start Jan. 21, YEAR 1874 Russell Avenue  31/7' 4 See Table 2
19 204 — Jan. 21, YEAR 1874 Russell Avenue  31/7' 4 See Table 2
20 204 — Jan. 21, YEAR 1874 Russell Avenue  31/7' 4 See Table 2
21 206  End Jan. 21, YEAR 1874 Russell Avenue  31/7' 4 See Table 2
[0087] Tables 1a to 1c represents a subset of records that magnetic resonance treatment. Additionally, the MR system

may be the result of an analysis that is performed by the MR
analysis algorithm 138 when determining magnetic treat-
ment protocols to recommend to operator 106. For example,
Table 1a represents a subset of records containing aggregate
subject data; Table 1b represents a subset of records con-
taining aggregate MR treatment; and Table 1c represents a
subset of records containing aggregate MR device data. In
this step, the MR system server 132 processes the request by
searching the MR database 140 for like-situated subjects
with similar aggregate subject data 142 including the pri-
mary subject indication group (e.g., illness or medical diag-
nosis) that the subject is suffering from, the secondary
subject indication group that the subject is suffering from,
sex, race, age, weight, and/or recreational habits (e.g.,
smoker, drug use, alcohol use). Other factors may include
one or more of the time, date, latitude and location of the

server 132 may search the aggregate MR treatment data 146
such as the primary indication being treated, the secondary
indication(s) being treated, the treatment protocol ID num-
ber, sensor data, recording device data, subjective feedback
from subject and general practitioner, clinical measure-
ments, and subject reported outcomes. Additionally, the MR
system server 132 may search for MR treatment protocols
developed and stored in the MR database 140 by research
personnel (not shown in Tables la to 1c). Afterwards, the
aggregate MR device data 144 such as start/end time of MR
treatment, the session ID, the device 1D, and the operational
settings which are shown in Table 2 are examined. While the
contents of Tables la to 1¢ are specific to the Parkinson’s
and/or arthritis subjects example, the contents of Tables la
to 1c may be tailored for any indication and/or condition and
for any set of subject data, MR device data, and/or treatment
data.
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E Primary Treatment
b Indicerion: Protocal #
E Parkinson’s 161
Diseqse
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Step # 1o/ Shape Buration
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[0088] Once a subset of records of interest are identified,
the MR analysis algorithm 138 may determine which record
or records most closely match the circumstance of a certain
subject 104 that is about to receive a treatment via a certain
MR device 102. In this way, the MR analysis algorithm 138
may be used to generate a recommended magnetic reso-
nance treatment regimen that may be transmitted to a certain
client computer 108 for execution thereof.

[0089] The operational settings of the MR device 102 for
each recommended treatment protocol are unique to the
indication and treatment. For example, the MR device 102
may be capable of generating an electromagnetic field of a
specified, but variable, flux density. Further, each MR device
102 may be capable of generating a specified, but variable,
frequency. In some embodiments, the MR device 102 may
be capable of producing an electromagnetic field with a
variety of flux density ranges, including, for example, one or
more of the following: from about 1 gauss to 107" gauss, or
ranges within this range, such as 10~ gauss to about 10~>°
gauss; from about 107*° gauss to 107> gauss; from about
1072° gauss to 107*° gauss; from about 10~ gauss to 107°
gauss; or from about 107> gauss to 107° gauss may be used.
Or ranges within these ranges may be used.

[0090] In some embodiments, the MR device 102 may be
capable of producing a flux density window in a variety of
ranges, including from about 0.2 gauss to about 0.7 gauss.
Or, ranges within this range may be used, e.g., from about
0.2 gauss to about 0.6 gauss; from about 0.4 gauss to about
0.7 gauss; from about 0.3 gauss to about 0.5 gauss; from
about 0.2 gauss to about 0.4 gauss; or from about 0.2 gauss
to about 0.3 gauss. Or ranges within these ranges may be
used.

[0091] In some embodiments, the MR device 110 may be
capable of producing a frequency in a variety of ranges,
including from about 0 Hertz to about 1000 Hertz. Or,
ranges within this range, e.g., from about 100 Hertz to about
900 Hertz, from about 5 Hertz to about 800 Hertz; from
about 0 Hertz to about 500 Hertz; from about 0 Hertz to
about 300 Hertz; or from about 10 Hertz to about 100 Hertz
may be used. Or ranges within these ranges may be used.
[0092] In various embodiments, the preceding ranges may
depending on the subject, substance, and/or intended results
of the magnetic resonance treatment regimen. Examples of
settings within the specified ranges include, but are not
limited to: 0.075x107° gauss at 2.1 Hz; 0.032x107° gauss at
0.89 Hz to about 0.83 Hz; 0.343x107° gauss at 9.6 Hz;
0.2x107¢ gauss at 2.8 Hz to about 11.2 Hz; 0.3x107° gauss
at 0 Hz to about 17.0 Hz, more specifically at about 8.4 Hz;
and 0.5x107° gauss at 0 Hz to about 28.0 Hz, more specifi-
cally at about 14.0 Hz. Additionally, certain MR devices 102
may be whole body MR devices, meaning MR devices that
are suitably large to resonate the whole body of the subject
at one time (e.g., a whole body immersion device).

[0093] Table 2 depicts a subset of the device data used to
determine the treatment protocol for a specific indication, in
this case, Parkinson’s disease. Table 2 is exemplary only. In
one embodiment, the combination of treatment steps (steps
10, 16, 04, and 06) form treatment protocol #101 for
treatment of Parkinson’s disease. The values of these steps
correspond to the “operational settings” column in Tables 1a
to lc. The device data values are not disclosed to the
operator of the respective MR device.

[0094] FIG. 2 is a diagram showing a perspective view of
a magnetic resonance device according to one embodiment
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of the present invention. The MR device 102 may include:
one or more sensors 204, one or more recording devices 206,
a magnetic assembly 208, a client computer 108, a coil
housing 210, a magnetometer 212, a compensation network
214, one or more cables 216, an MR driver 218, and one or
more environmental sensors 220. Also shown in FIG. 2 are
the subject 104 receiving MR treatment and an operator 106
controlling the MR device 102.

[0095] In one embodiment, the magnetic assembly 208
and coil housing 202 are driven by a separate MR driver 218
that is electrically connected to the coil housing 202 via one
or more cables 216. One or more recording devices 206 may
be mounted upon the magnetic assembly 208. Also, a
magnetometer 212 and a compensation network 214 may be
mounted upon the coil housing 210. FIG. 2 shows a subject
104 that is receiving magnetic resonance via MR device 102.
A set of sensors 204 may measure the subject 104 while the
subject 104 receives the magnetic resonance treatment. For
example, one or more environmental sensors 220 may be
mounted upon coil housing 210. Further, in one embodiment
a client computer 108, such as described in FIG. 1, is in
communication with the MR driver 218 via an electrical
connection.

[0096] Ifthe client computer 108 is in physical proximity
to the MR device 102, then the client computer 108 may be
shielded. In one embodiment, the shielding elements (not
shown) prevent electromagnetic radiation emanating from
the PC from interfering with the operation of the MR device
102. For example, a chassis exterior may comprise 20-thou-
sands (0.02") steel, or 10-thousands (0.01") mu metal.
[0097] In one embodiment, the client computer 108 is
primarily used to: (1) request and select treatment protocols
from the MR system server 132; (2) capture and submit data
related to treatment sessions to the MR system server 132;
(3) add or update treatment data to the MR system server
132; and (4) update system data and software from the MR
system server 132.

[0098] In one embodiment, the one or more sensors 204
and environmental sensors 220 are connected to the MR
driver 218 through any of a variety of communication
means, both wired and wireless (not shown). Wired connec-
tion means may include wired communication standards
such as USB and RS232 among others, while wireless
connection examples may include Bluetooth (IEEE 802.15)
and Wi-Fi (IEEE 802.11), among others. The sensors 204
include measuring devices which have the ability to measure
and record physiological data. The sensors 204 can be
introduced to the subject 104 externally or internally and can
be used to measure and monitor biological data. Examples
of the sensors 204 include blood pressure sensor 204q,
perspiration sensor 2044, and body weight sensor 204c.
Examples of the environmental sensors 220 include humid-
ity sensors and temperature sensors (examples not shown).
Additionally, the environmental sensors 220 can be placed
surrounding the MR device 102 to measure and monitor
external forces that may influence the overall MR treatment.
These measurements can be correlated, stored, and used in
developing further advancements of MR treatments.
[0099] Additionally, data taken from the sensors 204 may
include measurements taken before and/or after a subject
receives MR treatment. For example, a subject may be
equipped with a heart rate monitor to measure the subject’s
heart rate between MR treatments. This data may be entered
and stored in the MR database 140.
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[0100] In one embodiment, the recording devices 206 are
connected to the MR driver 218 through any of a variety of
communication means, wired and/or wireless. These devices
may have the ability to capture and record observational
data. Wired connection means may include wired commu-
nication standards such as USB, while wireless connection
examples may include using a wireless transmitter/receiver.
Examples of the recording devices 206 include video cam-
eras 206a, voice recorders (not shown), and motion capture
devices (not shown). These measurements can be correlated,
stored, and used in developing further advancements of MR
treatments.

[0101] In one embodiment, the magnetic assembly 208 is
representative of any magnetic coil configuration that pro-
duces a uniform magnetic field over a specified area. of
sufficient volume to accommodate a subject 104 receiving
MR. An operator 106 of the client computer 108 can select
a desired MR treatment protocol and send it to the magnetic
assembly 208 for operation. Different size variations of the
magnetic assembly 208 may allow the subject 104 to either
receive treatment in a localized area of their body or receive
whole body treatment. Additionally, in some embodiments,
the magnetic assembly 208 allows the subject 104 to be in
different positions when receiving the MR treatment. For
example, the subject 104 may be in a supine or prone
position, sitting position, standing position, in air, or sub-
merged completely or partially in a substance such as H,O.
[0102] In one embodiment, the magnetic assembly 208, as
depicted in FIG. 2, includes a Helmholtz coil that further
includes two co-axial 7-foot diameter coils spaced 3.5-feet
apart, each coil having 30-turns of 30-gauge solid-core
copper wire (not shown). However, other dimension coils
with different number of turns and construction, such as 4
coil designs or 6 coil designs, are possible in accordance
with the invention. In further embodiments, the magnetic
assembly 208 may comprise one or more planar coils. A
planar coil or planar antenna may comprise a planar spiral
that can be used to create a magnetic field. Thus, one or more
planar coils may be used in the system to generate the
tunable and precise magnetic field Examples of other types
of coils suitable for use in the magnetic assembly 208
include toroidal coils, poloidal coils, Maxwell coils, and
solenoids. Various embodiments may include other types of
coils, such as modified or multi-axis coils. Some examples
of the types of coils that may be used are shown in FIGS.
104-100 and the accompanying description. In some
embodiments, the magnetic assembly 208 is wired in par-
allel with the compensation network 214, and is electrically
connected to the MR driver 218, both housed within the
chassis of the coil housing 210.

[0103] In one embodiment, the coil housing 210 is a
chassis that provides an enclosure for the magnetic assembly
208 and other components of the MR device 102 as shown.
The coil housing 210 may provide a platform for the subject
104 receiving MR to position himself within the magnetic
assembly 208. The coil housing 210 may be constructed of
a non-magpetic and non-conductive housing such as fiber-
glass or composite. A benefit of such construction is that it
minimizes magnetic interference with the magnetic assem-
bly 208. The coil housing 210 can be of a variety of sizes and
shapes (i.e., form factors) capable of accommodating dif-
ferent sized and shaped magnetic assemblies 208. For
example, in various embodiments, the magnetic assembly
208 can range in size from one inch or less to ten feet or
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more. Sizes commonly used in some embodiments include
seven feet, four feet, and twenty-two inches. In addition, the
coil housing 210 can also provide means of easily changing
the position and orientation of the magnetic assembly 208.
For example, in some embodiments, the coil housing may
include an articulated mechanical arm for use with coils. In
such embodiments, the mechanical arm may be attached to
a platform. The platform may also be a structure. The
structure may be movable, such as a chair, table, bed, or
other structures. In other embodiments, the mechanical arm
may be attached to a wall, ceiling, floor, or other structure.
[0104] In one embodiment, the magnetometer 212 is a
magnetic sensor that measures the magnetic field between
the coils of the magnetic assembly 208. The magnetometer
212 may be capable of measuring low-level magnetic fields,
e.g., in the nano-Tesla range (i.e. 0.1 nT to 100 nT, at
5-10%), and of resolving the magnitude these fields into
three orthogonal components (x-y-z). Examples of the mag-
netometer 212 include the GEM GSMP-20GS, a highly
sensitive proton precession gradiometer with two aligned
sensors, which has an RMS resolution of 0.05 pT, to the
Ecoseal MAG-01H, single-axis fluxgate magnetometer with
a resolution of 0.1 nT. The use of the magnetometer 212
allows the MR driver 218 to sense the ambient magnetic
environment and adapting its output to account for this field.
In some embodiments, the magnetometer 212 is electrically
connected to the MR driver 218 via the cables 216.

[0105] Inoneembodiment, the compensation network 214
is a resistor and capacitor network that is matched to the
impedance of the magnetic assembly 208, and used to negate
the reactance of the coil over a small range of frequencies,
for example, from 0 Hertz to 1000 Hertz.

[0106] The one or more cables 216 between the MR driver
218 and the coil housing 210 may include one or more coil
cables. The cables 216 may include a PC communication
cable which in this case, is a wired electrical connection. In
one embodiment, the PC communications cable uses a
power over Ethernet (POE) protocol. The PC communica-
tions cable may facilitate communications between the
client computer 108 which is shielded (not shown) and the
MR driver 218. In one embodiment, the coil cables are short
electrical cables that have connectors that provide an analog
signal that powers the magnetic assembly 208, which
enables the magnetic assembly 208 to produce the specific
magnetic waveform (e.g., magnitude and frequency) that is
required for performing magnetic resonance. An example of
these coil cables includes a shielded twisted pair that has a
156 Molex connector. Additionally, the cables 216 may
include a magnetometer cable that provides a standard
digital serial communication means, for example, USB or
RS232, to enable the communication of magnetic field data
between the magnetometer 212 and the MR driver 218. The
magnetometer cable may provide power and ground to the
magnetometer 212. Preferably, the MR driver 218 is located
in close proximity to the magnetic assembly 208, thereby
minimizing the length of the cables 216 and, therefore,
minimizing electrical noise.

[0107] Inone embodiment, the MR driver 218 is a custom
low-level electronic waveform generator, for use in the MR
device 102. In operation, the client computer 108 may
communicate operational commands, such as normal opera-
tion on/off, AC calibration, and DC calibration to the MR
driver 218 via the cables 216. For normal operation, the
client computer 108 may further communicate specific mag-
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netic waveform parameters, such as waveform type (e.g.,
sinusoidal, rectilinear, square), amplitude (e.g., 1 milli-volt)
and frequency (e.g., 10 Hz) to the MR driver 218. Finally,
the MR driver 218 possesses shielding elements (not shown)
that prevent electromagnetic radiation emanating from the
MR driver 218 from interfering with the operation of the MR
device 102, for example, a chassis exterior having 20-thou-
sands (0.02") steel, or 10-thousands (0.01") mu metal. These
determinations may be based upon the type of the MR
device 102 (e.g., 7-foot, 4-foot, or 22-inch MR device), the
model of the MR device (e.g., whole body immersion,
partial body immersion), and the sequencing of the param-
eters.

[0108] In oneembodiment, and referring to FIGS. 1 and 2,
the operation of magnetic resonance system 100 may be
summarized as follows. Using the client computer 108, the
operator 106 may select a certain magnetic resonance treat-
ment and initiate operation of the MR device 102 for a
subject 104 that is suffering, for example, from Parkinson’s
disease in a hospital or clinical setting. Before starting the
magnetic resonance treatment, using the client computer
108, subject data may be collected from the subject such as
the subject’s primary and secondary indication(s) from
which the subject is suffering from a disease, stress, pain,
injury, or other discomfort. Next, the operator may deter-
mine the primary and secondary indication(s) for which the
subject is being treated. The operator 106 may then generate
user-specific data (e.g., subject data 114) or, optionally, may
access user-specific data of the subject from the aggregate
treatment data 146 of the MR system server 132 via the
network 130 and display this information on the client
computer 108. The operator 106 may also examine the type
of the MR device 102 (e.g., 7-foot, 4-foot, or 22-inch MR
device), the model of the MR device (e.g., whole body
immersion, partial body immersion), and the sequencing of
the parameters were used in the prior MR treatments or
determine what type/model of device should be used during
the treatment session. Additionally, the operator 106 may
input additional subject specific data from the subject being
treated into the client computer 108. Finally, the operator
106 may obtain clinical measurements, subject reported
outcomes, biometric, physiological, and observational data
from the subject 104 in addition to data from the sensors 204
and recording devices 206. The measurement and feedback
(i.e., physiological and observational) data may be captured
and stored in the client computer 108. A subject may be
treated for his primary indication first and then his secondary
indication(s), or may be treated simultaneously for both
indications utilizing algorithms requiring certain inclusion/
exclusion criteria for amplitude, frequency, wave form,
duration and sequencing of magnetic field exposures. The
operator 106 may make this determination based upon the
subject data 114 and the treatment data 118.

[0109] During treatment, the operator 106 may measure
subjective or perceptive data from the subject 104 in addi-
tion to physiological and observational data. Subjective
information may include, for example, information related
to the feelings, perceptions, and opinions of the subject 104.
For instance, the subjective inquiries can measure responses
from the subject 104 such as “How do you feel?” or “How
is your pain?” In various embodiments, the feedback can be
recorded through various methods. One embodiment
includes the subject 104 using visual and audible cues. The
subject 104 can press coded response buttons or type an
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appropriate response a keypad, connected to the client
computer 108. Alternatively, the subject 104 can speak into
a microphone and the client computer 108 will employ
speech recognition software to capture the subjective data.
[0110] Further to the example, if the subject 104 is a
first-time or new subject who is a 59-year old, 98-pound,
Asian female that is seeking treatment for her primary
indication, Parkinson’s disease, the MR analysis algorithm
138 searches the MR reference data 148 for one or more
treatment records that are related to Parkinson’s disease and
to users that most closely match a 59-year old, 98-pound,
Asian female. In this example, the subject 104 is suffering
from a primary indication, Parkinson’s disease, and a sec-
ondary indication, arthritis. However, she is only being
treated for her primary indication, Parkinson’s disease. Once
at least one substantially matching record of a like-situated
subject is found, the MR application 134 and/or MR analysis
algorithm 138 may generate one or more recommended
magnetic resonance treatment protocols that are based upon
the empirical and/or scientific data within the MR database
140. In one embodiment, and referring to Tables 1a to 1c, the
MR analysis algorithm 138 analyzes the MR reference data
148 of the MR database 140 and determines that “Record 8”
is a like-situated. subject. As a result, the MR analysis
algorithm 138 recommends substantially the same treatment
protocol that is logged in “Record 8.”

[0111] Subsequently, in one embodiment the selected
magnetic resonance treatment protocol is transmitted from
the MR system server 132 to the client computer 108. The
operator 106 may then carry out the treatment protocol upon
the subject 104 according to the recommended treatment
protocol. For example, the recommended magnetic reso-
nance treatment protocol may specify a certain number and
frequency of treatment events. After each magnetic reso-
nance treatment, all related data is updated locally at the
client computer 108 and/or remotely at the MR system
server 132.

[0112] In another example, where the subject has a pri-
mary indication of Parkinson’s Disease and a secondary
indication of osteoarthritis and will be treated for both
conditions. The subject may begin treatment for PD ina 7'
coil (i.e., whole body immersion) in fields ranging from
0.075 to about 0.078 microgauss at 2.1 to 2.2 Hz. The
subject may be then treated for OA ina 22" coil (i.e., specific
body part such as the “knee”) in fields ranging from 0.032
to 0.031 microgauss and 0.27 to 0.457 microgauss at 7.5 Hz
to about 12. Hz. And finally, the subject may finish his or her
treatment protocol back in the 7' coil with the fields ranging
as described above for the beginning of the treatment.
[0113] Inanother example, the subject 104 is a previous or
prior subject who is a 60-year old, 110-pound, Asian female.
She suffers from a primary indication of Parkinson’s disease
and a secondary indication of arthritis. She is seeking
treatment for her primary indication Parkinson’s disease and
her secondary indication, arthritis. She will be treated for
primary indication first and her secondary indication last
during a treatment session. Both treatments for each indi-
cation may use the following method, although alternate
methods may be used.

[0114] Inoneembodiment, the MR analysis algorithm 138
first searches the MR reference data 148 for one or more
prior treatment records with positive feedback for that
subject. If unable to locate any of the subject’s prior treat-
ment records with positive feedback, then the MR analysis
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algorithm 138 may search for records that are related to the
primary and/or secondary indication(s) and to users that
most closely match a 60-year old, 110-pound, Asian female.
Once the subject’s prior treatment record with positive
feedback is found, the MR application 134 and/or MR
analysis algorithm 138 may present the recommended mag-
netic resonance treatment protocols from that prior positive
feedback treatment record. In one embodiment, and refet-
ring to Tables la to Ic, the MR analysis algorithm 138
analyzes the MR reference data 148 of the MR database 140
and determines that the treatment protocol ID from “Record
4” is the most recent prior positive feedback treatment
record for that subject. As a result, the MR analysis algo-
rithm 138 recommends the same treatment protocol that is
logged in “Record 4.”

[0115] Subsequently, the selected magnetic resonance
treatment protocol may be transmitted from the MR system
server 132 to the client computer 108. In one embodiment,
the operator 106 then carries out the treatment protocol upon
the subject 104 according to the recommended treatment
protocol and device type/model. For example, the recom-
mended magnetic resonance treatment protocol may specify
a certain number and frequency of treatment events. After
each magnetic resonance treatment, all related data may be
updated locally at the client computer 108 and/or remotely
at the MR system server 132 and a treatment protocol may
be generated for the next treatment session for that particular
subject. After completing the treatment for the subject’s first
indication, the operator 106 may begin treatment for the
subject’s second indication, either simultaneously (i.e., in
the same treatment session) or sequentially (i.e., in a differ-
ent treatment session, such as a different day of treatment).
[0116] FIG. 3 is a diagram illustrating information flow
from one or more sensors that are in communication with the
subject, environmental sensors, and/or recording devices to
a network according to one embodiment of the present
invention. In this embodiment, information may flow from
the sensors and recording devices to the MR System Server
132 via network 130 and the MR driver 218.

[0117] In one embodiment, the sensors 204 are represen-
tative of one or more sensors, including, for example,
biometric sensors that are in communication with the sub-
ject. Biometric sensors may measure and collect sensor data
before, during, and after MR treatment for a variety of
physical parameters including physiological functions.
These sensors 204 may measure the biological functions of
the subject 104 receiving treatment in the MR device 102.
The sensors 204 may include, for example, a blood pressure
sensor 204a, a perspiration sensor 2045, a body weight
sensor 204¢, a body temperature sensor 2044, a haptics
glove sensor 204e, and/or other sensors 204n to measure
additional physiological functions such as heart rate, physi-
cal strength, electroencephalograph (EEG), electrocardio-
graph (EKG), and others. In one embodiment, the MR driver
218 relays this data to the client computer 108 and then to
the MR system server 132 via the network 130. This data is
stored in the MR database 140 in the MR system server 132.
[0118] An alternate embodiment of the present invention
may employ sensors 204 that relate specifically to the
indication or condition of the subject 104. For example, the
subject 104, suffering from Parkinson’s disease may employ
a haptics glove sensor 204¢ to measure the tremor severity,
range of movement, speed of movement, finger fraction-
ation, or strength of movement of the subject 104. The
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haptics glove sensor may employ sensing systems which
may comprise one or more of a linear sensor, an abduction
angular sensor, a flexion angular sensor and/or a force
sensor. The linear sensor can include a reflective infrared
sensor which is activated by receipt of transmitted infrared
waves which are reflected from a mirror attached to a bottom
surface of the piston. The abduction angular sensor and
flexion angular sensor can measure respective motions based
on measurement of a magnetic field on two perpendicular
axes. The force sensor can include a strain gauge for
measurement of deformation of the palm base due to pres-
sure applied by the fingertips. An example of a type of
haptics glove sensor that may be used is the “Rutgers Master
1I-ND” glove described in “Proceedings of the 10th Sym-
posium on Haptic interfaces for Virtual Environment and
Teleoperator Systems,” in M. Bouzit, et al. (IEEE Computer
Society).

[0119] In yet another embodiment of the present inven-
tion, the environmental sensors 220 may be used to record
non-subject specific characteristics, such as air quality,
humidity, oxygen level, barometric pressure, light intensity,
and sound.

[0120] In one embodiment, the recording devices 206
include a video camera 206a and/or other recording devices
206# to capture observational data and record the subject’s
104 response and feedback to an MR treatment protocol. In
one embodiment, a video camera 2064 is mounted to acquire
video of subject 104 during treatment. Further, a wireless
video receiver may receive the video signal from the video
camera 2064, and a PC video/USB adapter may plug into the
USB port of the client computer 108 and into the wireless
video receiver. The MR driver 218 relays this data to the
client computer 108 and then to the MR system server 132
via the network 130. This data is stored in the MR database
140 in the MR system server 132.

[0121] In yet another embodiment, once the data from the
sensors 204, recording devices 206, and/or environmental
sensors 220 is collected, an analog to digital (A/D) adapter
(not shown) converts the analog data from the sensor and/or
recording device into digital format and transmits it to the
MR driver 218. In some embodiments, the driver may adapt
its output in order to account for the data collected by the
sensors 204, recording devices 206, and/or environmental
sensors 220. The MR driver 218 may relay this data to the
client computer 108 and then to the MR system server 132
via the network 130. In some embodiments, this data is
stored in the MR database 140 in the MR system server 132.
[0122] Insomeembodiments, the aggregate treatment data
146 (FIG. 1) may include data from the one or more sensors
204, recording devices 206, magnetic assembly 208, and/or
environmental sensors 220 within the MR device 102. In one
embodiment, this collection of data is also transmitted to the
MR system server 132 via network 130

[0123] For instance, in an embodiment, an analog to
digital adapter (not shown) converts data collected from the
blood pressure sensor 204 to digital format to MR driver
218. The blood pressure sensor data may then be transmitted
to the client computer 108 and stored in the MR system
server 132 via the network 130.

[0124] FIG. 4 is a diagram illustrating a method of pro-
viding a magnetic resonance treatment to a subject accord-
ing to one embodiment of the invention. The method 145
begins with step 150. In this step, an operator begins a
magnetic resonance treatment of a subject. In some embodi-
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ments, step 150 comprises at least one of collecting subject
data, providing the subject data to a database, querying the
database, generating treatment protocols based on a result of
the query, providing the treatment protocols to a processor,
selecting a treatment protocol on the processor, initializing
amagnetic resonance device, and/or providing a treatment to
the subject according to the selected treatment protocol.
[0125] The method 145 may proceed to step 155, where
the operator updates the treatment of the subject. In one
embodiment, the operator may update the treatment of a
subject at any time after the operator begins the treatment in
step 150. Step 155 may comprise at least one of monitoring
the subject during the treatment, providing subject data to a
processor, determining whether a treatment adjustment is
needed, and if it is determined that the treatment adjustment
is needed, identifying the needed adjustment, identifying a
proper treatment protocol, based at least in part on whether
the treatment adjustment is needed, selecting the treatment
protocol on the processor, initializing a magnetic resonance
device, and/or applying a treatment to the subject according
to the selected treatment protocol.

[0126] The operator may proceed to step 160, where the
operator ends the treatment of the subject. Step 160 may
comprise at least one of commanding a processor to end the
treatment, collecting and storing subject data on the proces-
sor, providing the subject data to a database, querying the
database, or generating a future treatment protocol based on
a result of the query.

[0127] FIG. 5 is a diagram illustrating a method 400 of
utilizing a magnetic resonance treatment system according
to one embodiment of the present invention. As described
herein, a need exists for a system that can provide treatment
to heterogeneous subject populations with any number of a
variety of medical histories, characteristics, sicknesses, dis-
eases, and/or conditions. One way in which embodiments of
the present invention meet this need is by taking into account
this very diverse population and developing treatment pro-
tocols through utilizing, for example, one or more of: the
MR database 140, MR analysis algorithm 138, and protocol
modification capabilities. One embodiment meets this need
by performing method 400. In one embodiment, method 400
of utilizing the MR system 100 includes the following steps:
[0128] Step 402: Acquiring and storing subject data: In
this step, according to one embodiment, the operator 106 of
the client computer 108 acquires and stores subject data 114.
The subject data 114 may be acquired from third party
networks (e.g., web-based systems) via the third party server
128. Then, the operator 106 may login to the MR application
134 of the MR system server 132 using the MR web
application 136. The operator 106 may ask the subject 104
the reason he or she is seeking MR treatment (e.g., questions
such as “what brings you here today?” or “what caused you
to seek treatment today?”). In one embodiment, the operator
106 may determine the primary and secondary indication(s)
for which the subject is being treated. This may be different
than the indication(s) that the subject may be suffering from.
Based upon the response by the subject 104, the operator
106 will initiate a search for that primary indication to be
treated. If the subject 104 has had previous magnetic reso-
nance treatments and was treated for the same indication, the
operator 106 may retrieve prior subject-specific and MR
treatment information of the subject 104 from the aggregate
subject data 142 and aggregate treatment data 146 on the
MR database 140 of the MR system server 132 via the
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network 130. Once retrieved, the operator 106 completes
subject registration and stores subject-specific information
in the subject data 114 of the client computer 108. In some
embodiments, the subject-specific information includes pri-
mary and secondary indication(s) that the subject is suffering
from, subject biographical data (e.g., name, address, and
date of birth); past and current subject medical history (e.g.,
individual and family medical history, and prior methods of
treatment); results of disease-specific tests such as the Uni-
fied Parkinson’s Disease Rating Score (UPDRS); and medi-
cations currently and previously administered. In one
embodiment, the operator 106 also examines the type of the
MR device 102 (e.g., 7-foot, 4-foot, or 22-inch MR device),
the model of MR device (e.g., whole body immersion,
partial body immersion), and the sequencing of the param-
eters were used in the prior MR treatments. It should be
noted that in various embodiments, the MR device 102 can
range in size from one inch or less to ten feet or more, and
these listed sizes are not intended to limit the scope of the
invention described herein. If no subject-specific informa-
tion is present on the MR database 140 for the subject 104,
then the operator 106 may acquire (e.g., by oral or written
questionnaire) subject-specific information from the subject
104. In one embodiment, this information is recorded in the
subject data 114 of the client computer 108.

[0129] For example, a subject 104 may be suffering from
a primary indication of Parkinson’s disease and a secondary
indication of arthritis. However, the subject 104 injures his
back and seeks MR treatment for only his back injury. Thus,
although the subject 104 is suffering from multiple indica-
tions, he may only be treated for his back injury. In which
case, the primary indication for which he is being treated is
his back injury and he will not be treated for any secondary
indication(s). Thus when the operator 106 treats the subject,
the operator will determine that the primary reason of
subject 104 to seek treatment is his back injury. In some
embodiments, when seeking recommended treatment pro-
tocols the MR analysis algorithm 138 will search for treat-
ment protocols for the primary indication for which to be
treated (in this example, back injury) by first searching for
positive prior subject treatment records, and then for records
with similar primary and secondary indication(s) (in this
example, Parkinson’s disease and arthritis, respectively)
from which the subject is suffering. In such cases one or
more specific algorithms may be utilized to therein effec-
tively treat back injury and not interfere with the Parkinson’s
Disease signs and symptoms which require different mag-
netic treatment parameters. In some cases, it may be nec-
essary to amend the “back injury” treatment parameters in
such a manner so as to include a PD signal protocol in the
7' coil to conclude the treatment for the back injury. An
example of this type of subject is shown in Tables la to 1c
“Records 9-12. ” Method 400 may proceed to step 404.
[0130] Step 404: Querying and analyzing magnetic reso-
nance database for positive prior subject treatment records
and/or like-situated subjects and subject population trends:
in this step, according to one embodiment, the operator 106
submits a request for magnetic resonance treatment proto-
cols for the subject being treated. The request may be made
via the client computer 108 and transmitted and processed at
the MR system server 132. Subsequently, the MR database
140 may be queried and analyzed first for prior subject
treatment data and then for like-situated subjects (e.g.,
matching diseases with similar test scores or ratings for that
particular indication), and subject population trends (e.g.,
substantially matching user information and indications).
Method 400 may proceed to step 406. As used herein, a
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“like-situated subject” is a subject having similar lifestyle
habits, gender, ethnicity, diagnosis (including primary and/
or secondary indications), medical history, and/or physical
characteristics. As used herein, “subject population trends”
may include data regarding changes in information about a
plurality of subjects. For example, a subject population trend
may include a rate of change in one or more symptoms over
a period of time.

[0131] Step 406: Generating recommended treatment pro-
tocols based on analysis of the magnetic resonance database:
In this step, according to one embodiment, by use of the MR
analysis algorithm 138 and/or MR application 134, recom-
mended magnetic resonance treatment protocols are gener-
ated based on the results from analyzing the information in
the MR database 140. In one embodiment, the MR analysis
algorithm 138 and/or MR application 134 initially searches
prior subject treatment data and if none is found, then
searches data of like-situated subjects. Additionally, the MR
analysis algorithm 138 uses subject specific data from prior
subject treatment data and then from like-situated subjects
and subject population trends for that particular illness
stored in the MR database 140. Subject population trends
may include clinical data for MR treatment protocols for
various illnesses provided by other operators 106, such as
research personnel.

[0132] In one example, the subject-specific information
specifies a 55-year old, 125-pound, Asian female that is
seeking treatment for her primary indication, Parkinson’s
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disease. She has multiple secondary indications (in this
instance, high blood pressure, arthritis, and diabetes). She
will first be treated for her primary indication, Parkinson’s
disease. After her treatment for Parkinson’s disease is com-
pleted, she will then be treated for one of her secondary
indications (in this instance, high blood pressure). She may
be treated for more than one secondary indication. There-
fore, in one embodiment, the MR analysis algorithm 138 of
the MR system server 132 initially searches the MR refer-
ence data 148 for her prior subject treatment data and then
for one or more treatment records that are related to Par-
kinson’s disease, and to subjects that most closely match a
55-year old, 125-pound, Asian female. One example of the
result of the query that is performed by the MR analysis
algorithm 138 is shown in Tables 1a to 1c, “Records 13-17.”
In one embodiment, if positive prior treatment data is found
for that subject, then the MR application 134 and/or MR
analysis algorithm 138 of the MR system server 132 gen-
erates the recommended magnetic resonance treatment pro-
tocols with the corresponding device type/model from that
prior subject treatment data and transmits the protocol to the
client computer 108 of the requesting general practitioner as
demonstrated in “Row 1A” in Table 3. In Table 3, “Record
1A” may be selected as the record that 100% matches this
scenario and, thus, a treatment protocol that is substantially
the same as shown in “Record 1A” is recommended. An
example of how the MR analysis algorithm 138 performs the
query is demonstrated in Method 500, depicted in FIG. 6 and
discussed herein.

TABLE 3

Today’s Date: February 8 YEAR

Subject Recreational Primary Indication Secondary Indication(s)
D Age Race Sex Weight (Ibs) Habit(s) (subject is suffering from) (subject is suffering from)
C-37 55 Asian T 125 Smoker Parkinson’s Disease Arthritis
High BP
Diabetes
Prior Magnetic Therapy
Primary Secondary Treatments Device Type: 7'
Subject Current Indication Indication (s) Treatment
D Medication  To Be Treated To Be Treated Loc. Date Protocol Feedback
C-37 1. Lipitor Parkinson’s Disease High BP 1991 Doggett Road 01-21-YY 116 Positive
2. Actonel  Initial Observations 1991 Doggett Road 12-05-YY 116 Positive
3. Vioxx 1. Rigidity; 1991 Doggett Road 11-15-YY 103 Neutral
2. Slow Movement 1991 Doggett Road 11-08-YY 103 Neutral
3. Mild Posture Imbalance 1991 Doggett Road 10-24-YY 102 Negative
No. of Overall Feedback
Ave. sessions of Treatment
Ave. Weight treatment Protocol
Row  Protocol Match % Age  (lbs)  protocol used (% Positive)
Primary Subject Indication 1A 116 1991 Doggett Road 100% 55.0 125 40 98.6
Group To Be Treated: 1B 102 1991 Doggett Road 90.0 565 126 42 98.6
Parkinson’s Disease 1C 103 1991 Doggett Road 80.0 58.8 126 31 95.3
Device Type: 7' 1D 108 1991 Doggett Road 70.0 59.6 120 12 92.1
No. of
Average sessions Overall Feedback
Average Weight treatment of Treatment
Row Protocol Match % Age (lbs) protocol used Protocol
Primary Subject Indication 2A 101 90.0 39.8 109 40 96.3
Group To Be Treated: 2B 129 70.0 61.6 106 106 94.1
Parkinson’s Disease 2C 124 70.0 624 115 30 92.5

Device Type: 7'
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TABLE 3-continued
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Today’s Date: February 8, YEAR

No. of
Average sessions Overall Feedback
Treatment Average Weight treatment of Treatment

Row Protocol Match %  Age (Ibs)  protocol used Protacol
Primary Subject Indication 3A 110 70.0 59.1 112 105 87.5
Group To Be Treated: 3B 115 60.0 62.3 105 108 83.4
Parkinson’s Disease 3C 117 60.0 62.9 104 104 81.2
Device Type: 4' 4A 12 60.0 595 112 21 873

4B 114 50.0 62.7 105 34 824

4C 108 50.0 62.8 104 35 872

[0133] Continuing the example, if no prior subject treat-
ment data is found, but one or more treatment records are
found that substantially match treatment for Parkinson’s
disease in combination with users that are about 55-year old,
125-pound, Asian female, the MR application 134 and/or
MR analysis algorithm 138 of the MR system server 132
may generate one or more recommended magnetic reso-
nance treatment protocols with the corresponding device
type/model that are most suited for the subject 104 being
treated and may transmit the protocol(s) to the client com-
puter 108 of the requesting general practitioner as demon-
strated in Table 3. In Table 3, “Record 1B” may be selected
as the record that 90% matches this scenario and, thus, a
treatment protocol that is substantially the same as shown in
“Record 1B” may be recommended if no prior subject
treatment data is available.

[0134] Another method of generating recommended treat-
ment protocols with corresponding device types/models
may include administering a “sweep” of magnetic resonance
treatment protocols for that subject’s particular primary
and/or secondary indication(s). This method is known as a
“sweep protocol.” As used herein, in a sweep protocol, MR
is applied through a range of parameters (e.g., flux density,
amplitude, frequency, or other), often keeping other vari-
ables constant. The operator 106 may administer a range of
magnetic resonance treatment protocols by conducting a
“sweep” of treatment protocols using varying parameters
with corresponding device types/models, on the subject
being treated and then selecting the best treatment protocol
in response to the feedback of the subject being treated for
that particular illness. In a sweep protocol according to one
embodiment, the amplitude may change through a pre-
defined range of values and the frequency may be held
constant. In a further embodiment, the amplitude value may
be held constant and the frequency may change through a
predefined range of values. In yet another embodiment, both
the amplitude and frequency may both change through a
predefined range of values. Typically, the values of the
treatment protocols are not disclosed to the operator 106.
The magnetic resonance treatment protocols administered
and the subject feedback is captured and then transmitted
and/or stored in the MR database 140 for future treatment
sessions. Subsequently, when the subject returns for future
treatments, the operator 106 may administer another
“sweep” of magnetic resonance treatment protocols and/or
use the MR analysis algorithm 138 and/or MR application
134 to generate recommended magnetic resonance treatment
protocols for that subject’s particular illness.

[0135] In one example, the subject-specific information
specifies a 50-year old, 130-pound, Asian male that is

seeking treatment for his primary indication, arthritis in the
knee. In one embodiment, the operator 106 may administer
a series of “sweep” magnetic resonance treatment protocols
using varying parameters while the subject is being treated
in a 22-inch MR device. The first sweep may include the
following parameters at 3 minutes each for the following
values: 3.300x10™® gauss at 0.92375 Hz, 3.299x10™* gauss
at 0.92347 Hz, 3.298x107® gauss at 0.92319 Hz, 3.297x107®
gauss at 0.92291 Hz. The second sweep may include the
following parameters at 2 minutes each for the following
values: 3.43x1077 gauss at 9.60400 Hz, 3.34x107 gauss at
9.352 Hz, 3.21x1077 gauss at 8.988 Hz, 3.03x107 gauss at
8.484 Hz, 2.8x1077 gauss at 7.840 Hz, and 2.74x10~7 gauss
at 7.700 Hz. The third sweep may repeat the same steps
identified above in the first sweep. In one embodiment, as
the operator 106 administers a “sweep” of magnetic reso-
nance treatment protocols, the operator 106 selects the best
magnetic resonance treatment protocol in response to the
subject’s feedback. The selected treatment protocol and
subject feedback is transmitted and stored in the MR data-
base 140 for future treatment sessions.

[0136] In one example, the subject-specific information
specifies a 55-year old, 140-pound, Caucasian male that is
seeking treatment for his primary indication, diabetic neu-
ropathy. In one embodiment, the operator 106 may admin-
ister a series of “sweep” magnetic resonance treatment
protocols using varying parameters while the subject is
being treated in a 22-inch MR device. The sweep protocol
may include the following parameters at 3 minutes each for
the following values: 5.00136x10~7 gauss at 14.00001 Hz,
5.00135x1077 gauss at 13.99998 Hz, 5.00134x10~7 gauss at
13.99995 Hz, 5.00133x1077 gauss at 13.99992 Hz, and
4.9998x1077 gauss at 13.997 Hz. As the operator 106 admin-
isters a “sweep” of magnetic resonance treatment protocols,
the operator 106 selects the best magnetic resonance treat-
ment protocol in response to the subject’s feedback. The
selected treatment protocol and subject feedback is trans-
mitted and stored in the MR database 140 for future treat-
ment sessions.

[0137] In one example, the subject-specific information
specifies a 65-year old, 110-pound, Caucasian female that is
seeking treatment for her primary indication, headache. In
one embodiment, the operator 106 may administer a series
of “sweep” magnetic resonance treatment protocols using
varying parameters while the subject is being treated in a 7'
coil MR device. The first sweep protocol may include the
following parameters at 4 minutes each for the following
values: Amplitude remains constant at 3.2x10™® gauss while
frequencies are changed or “sweeped” from 0.89 Hz to 0.83
Hz over 7 incrementally even steps. The second sweep
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protocol may include the following parameters at 4 minutes
each for the following values: Amplitude is sweeped from
3.1x107® gauss to 3.2x107® gauss over seven incrementally
even steps while frequencies are changed or “sweeped” from
0.89 Hz to 0.83 Hz over 7 incrementally even steps. As the
operator 106 administers a “sweep” of magnetic resonance
treatment protocols, the operator 106 selects the best mag-
netic resonance treatment protocol in response to the sub-
ject’s feedback. The selected treatment protocol and subject
feedback is transmitted and stored in the MR database 140
for future treatment sessions.

[0138] Other methods of generating recommended treat-
ment protocols with corresponding device types/models
may include artificial intelligence using an intelligent agent
to perceive its environment. Method 400 may proceed to
step 408.

[0139] 408: Are treatment protocols available?: In this
decision step, according to one embodiment, if the MR
analysis algorithm 138 and/or MR application 134 recom-
mends magnetic resonance treatment protocols generated
from positive prior subject treatment records and/or analyz-
ing the information in the MR database 140, then Method
400 may proceed to Step 410. If the MR analysis algorithm
138 and/or MR application 134 cannot generate magnetic
resonance treatment protocols based on the information in
the MR database 140, then Method 400 to utilize MR system
100 may end.

[0140] Step 410: initializing magnetic resonance device
operational settings and applying magnetic resonance to
subject according to selected treatment protocol: In this step,
according to one embodiment, the operator 106 reviews one
or more recommended MR treatment protocols and selects
the MR protocol that best fits the subject being treated. An
operator may choose a recommended MR protocol or may
choose to select another MR treatment protocol if that has
been providing better results for the subject. In one embodi-
ment, the MR device 102 is activated in order to apply
magnetic resonance to the subject 104 according to selected
treatment protocol. Examples of operational settings include
the flux density, frequency, amplitude, intensity, voltage,
waveform shape of the electromagnetic energy, and the
resonation duration is set according to selected treatment
protocol. These determinations may be based upon the size
of the MR device 102 (e.g., 7-foot, 4-foot, or 22-inch MR
device), the configuration of MR device (e.g., whole body
immersion, partial body immersion), and the sequencing of
the parameters. It should be noted that in various embodi-
ments, the MR device 102 can range in size from one inch
or less to ten feet or more, and these listed sizes are not
intended to limit the scope of the invention described herein.
The MR device 102 may be activated according to these
settings and magnetic resonance is applied. Table 2 demon-
strates a subset of MR device data values used as operational
settings for the MR device 102 after the operator 106
reviews and selects the MR treatment protocol. These values
may not be disclosed to the operator 106. Method 400 may
proceed to step 412.

[0141] Step 412: Monitoring subject: In this step, accord-
ing to one embodiment, the subject 104 is monitored by, for
example, the operator 106 before, during, and/or after a MR
session. The monitoring step may take place using subject
measurement and feedback data such as, but not limited to,
clinical measurements, subject reported outcomes, sensors,
recording devices, and/or other methods of clinical obser-
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vations. in one embodiment, the client computer 108 dis-
plays various operational, physiological (sensor), and obset-
vational (recording device) data it periodically receives from
the magnetometer 212, sensors 204, and/or recording
devices 206 via the MR driver 218 as normal operation
continues over a period of time. The sensor data may
represent a variety of physical parameters including physi-
ological data from subjects being treated with MR, for
example, abnormally high blood pressure sensor during MR
treatment. The recording device data may represent a variety
of observations including symptoms with physical manifes-
tations. In some embodiments, the feedback data includes
information provided by the patient before, during, and/or
after treatment. Method 400 may proceed to step 414.
[0142] Step 414: Are treatment adjustments needed?: In
this decision step, according to one embodiment, the opera-
tor 106 examines the results of the recommended magnetic
resonance treatment and determines whether the results are
satisfactory, e.g., reduced or eliminated symptoms,
improved performance, and so on. Alternatively, in response
to the subject measurement and feedback data, the operator
106 may be prompted to determine whether changes to the
operational or therapeutic parameters are necessary in
response to a medically significant event alert. In the event
that the subject 104 suffers a medically significant event (i.e.
abnormally high heart rate or high blood pressure) during
treatment, the client computer 108 may display a medically
significant event alert on the display (not shown) of the
client computer 108 and may also automatically cease
operation of the MR device 102.

[0143] Thus, if treatment adjustments are needed, method
400 may return to step 406. In some embodiments, the
operator 106 selects from the possible MR treatment proto-
cols generated and the MR device 102 applies the adjusted
treatment protocol. Alternatively, the client computer 108
may optionally alter the output of the MR device 102
directly under algorithmic control by recalculating and com-
municating new electrical waveform parameters to the MR
driver 218. See “Records 18-21” in Tables la to 1c for an
example of a subject (subject ID: D-58) requiring MR
treatment protocol adjustments during treatment.

[0144] If treatment adjustments are not needed, method
400 may proceed to step 416.

[0145] Step 416: Is it time to end treatment?: in this
decision step, according to one embodiment, the operator
106 determines Whether adjustments of the recommended
magnetic resonance treatment protocol have been satisfied in
order to end the treatment session. If operator 106 ends
treatment, subject data, treatment data, sensor data, and
recording device data may be updated and then method 400
may proceed to step 418. If the operator 106 of the client
computer 108 does not end treatment, then method 400 may
return to steps 412 and 414.

[0146] Step 418: Ending MR treatment: In this step,
according to one embodiment, the operator 106 selects to
end the MR treatment. The client computer 108 may then
communicate the operational mode to the MR driver 218,
and ends the MR treatment session. Method 400 may
proceed to step 420.

[0147] Step 420: Collecting, transmitting, and storing sub-
ject measurement and feedback data to MR system server
for analysis: In this step, according to one embodiment, the
subject’s measurement and feedback data that is associated
with the MR session is stored in the treatment data 118 of the
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local client computer 108. Additionally, the treatment data
118 may be transmitted to the MR system server 132 via the
network 130, whereby the treatment data 118 is integrated
into the aggregate treatment data 146 and stored in the MR
database 140 for analysis of possible future MR treatment
protocols for the subject being treated, future subjects, and
for future analysis of subject population trends.

[0148] The transmission of the treatment data may be done
in real time or periodically, for example in batches, daily,
weekly, or monthly. In the event the client computer 108
does not have a network connection to the MR system server
132, then the client computer 108 will experience a delay
when attempting to transmit the treatment data to the MR
system server 132. via the network 130. Once a network
connection is established, the client computer 108 may
transmit treatment data from the storage device 112 in the
client computer 108 to the MR system server 132 via the
network 130. Upon receiving the data, it may be extracted
and stored in the MR database 140 and the MR system
server 132 stores a record of file receipt in the MR database
140 and transmits a copy of the file receipt to the client
computer 108 via the network 130. Method 400 may pro-
ceed to step 422.

[0149] Step 422: Generating recommended treatment pro-
tocols for future treatments: In this step, according to one
embodiment, by use of the MR analysis algorithm 138
and/or MR application 134, recommended magnetic reso-
nance treatment protocols are generated based on the results
from analyzing the subject’s clinical measurements and
observations, subject reported outcomes, sensor data,
recording device and subjective feedback data, and device
type/model that is associated with the MR treatment session.
Additionally, the MR analysis algorithm 138 may use posi-
tive prior subject treatment records, and/or subject specific
data from like-situated subjects and subject population
trends for that particular illness stored in the MR database
140.

[0150] The recommended treatment protocols generated
may be stored in the MR database 140 for future treatments.
When the same subject returns for future treatments, the MR
database 140 may recommend prior subject treatment pro-
tocols and/or like-situated treatment protocols stored in the
MR database 140.

[0151] Once the full spectrum of treatments is completed,
method 400 of utilizing MR system 100 may end.

[0152] FIG. 6 is a diagram illustrating a method 500 of
querying and analyzing a database according to one embodi-
ment of the present invention. In this embodiment, a method
500 may query and analyze a MR database for like-situated
subjects and subject population trends for the subject 104.
This method describes in more detail steps taken during step
404 in FIG. 5. Method 500 of analyzing data and recom-
mending MR treatment protocols for subjects includes the
following steps:

[0153] Step 506: Querying and analyzing magnetic reso-
nance database for positive prior subject treatment records
and/or like-situated subjects and subject population trends:
In one embodiment, method 404 from FIG. 5 begins with
step 506. In this step, the operator 106 may submit a request
for magnetic resonance treatment protocols for the primary
(and possibly later for the secondary) indication of the
subject being treated. The request may be made via the client
computer 108 and transmitted and processed at the MR
system server 132. Method 500 may proceed to step 508.
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[0154] Step 508: Searching magnetic resonance database
for treatments of subjects with positive prior subject treat-
ment records and/or similar subject biographies/histories: In
this step, according to one embodiment, the MR system
server 132 processes the request by searching the MR
database 140 initially for positive prior subject treatment
records and then for like-situated subjects with similar
aggregate subject data including device type/model, primary
subject indication group (e.g., illness or medical diagnosis),
secondary indication group, sex, race, age, weight, recre-
ational habits (e.g., smoker, drug use, alcohol use), and then
for aggregate MR treatment data such as the treatment
protocol ID number, sensor data, recording device data, and
subjective feedback from subject and general practitioner.
Method 500 may proceed to step 510.

[0155] Step 510: Selecting MR treatment protocols with
matching prior treatment histories and/or favorable treat-
ment histories: In this step, according to one embodiment,
once a subset of records of interest are identified, various
MR analysis algorithms 138 and mathematical modeling, for
example, data mining and trend/statistical analysis (e.g.,
Bayesian, statistical regression analysis, “best fit” analysis
methods, expert systems, artificial intelligence) may deter-
mine which record or records completely match or most
closely match the circumstance of the subject 104 that is
about to receive a treatment via a certain MR device 102. In
this way, the MR analysis algorithm 138 may be used to
generate and select a recommended magnetic resonance
treatment protocols with exactly matching and/or most
favorable treatment histories that may be transmitted to the
client computer 108 for execution thereof.

[0156] Additionally, the MR analysis algorithms 138 may
perform deterministic and probabilistic calculations to select
possible MR treatment protocols. Deterministic calculations
may include algorithms for which a clear correlation is
known between the data analyzed and a given outcome. For
example, there may be a clear correlation between an
indication such as Parkinson’s disease, and the data captured
by a sensor, such as the rate of tremors measured by a haptics
glove sensor. Probabilistic calculations involve the correla-
tion between the data and a given outcome. Probabilistic
determinations may require an analysis of several possible
outcomes and an assignment of probabilities for those
outcomes, as for example, determining possible MR treat-
ment protocols based on the subject data 114 and aggregate
subject data 142. As the amount of analyzed aggregate
subject data 142 grows, the recommended possible MR
treatments may become more accurate based on data pat-
terns and successful treatment outcomes for various ill-
nesses.

[0157] In order to identify records of interest, the MR
analysis algorithm 138 runs a query against the MR database
140 to identify the records that either match completely or
most closely match the subject data 114 of the subject 104
as referred to in Step 422. The query follows a system of
steps and then calculates the “match” percentage of the
record or records to the subject data 114 of the subject 104.
[0158] In oneexample, a 55-year old, 125-1b Asian female
subject with primary indication of Parkinson’s disease and
multiple secondary indications (arthritis, high BP, and dia-
betes) (“Subject ID C-377) is being treated for her primary
indication and then for her secondary indication(s) with MR
treatment. The operator 106 of the client computer 108 may
acquire and store Subject ID C-37’s subject data 114. The
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operator 106 may determine the primary indication to be
treated and then the secondary indication(s) to be treated. A
request for MR treatment protocols to treat the primary
indication may be sent by operator 106 to the MR system
server 132 via the network 130. The MR system server 132
may process the request by the client computer 108. In order
to identify records of interest, the MR analysis algorithm
138 may run a query against records in the MR database 140,
searching for positive prior treatment protocols that Subject
ID C-37 has received in the past (identifying a complete
100% record match) or for subjects with biographical data
and medical histories similar to Subject ID C-37 as shown
in records 1-21 as shown in Tables la to 1c (identifying a
<100% record match).

[0159] In one embodiment, to obtain a complete 100%
record match, the data from the subject’s previous treat-
ments in the identified record must match the subject data
114 and device type/model of Subject ID C-37. In other
words, the subject indication group that the subject is
suffering from, sex, race, age, weight, and recreational habits
from the subject’s prior treatments along with the device/
type must completely match the subject data 114 of Subject
ID C-37. In one embodiment, if the prior treatment data
matches the subject data 114 of Subject ID C-37, then a
subquery is run against the MR database 140 to retrieve the
100% match record from Subject C-37’s prior MR treatment
which had an overall positive feedback. The treatment
protocol in this record is then presented to the operator 106
of the client computer 108 as a recommended MR treatment
protocol. A demonstration of this example is shown as
Record 17 in Tables 1a to lc, where the subject indication
group, sex, race, age, weight, recreational habits, and device
type/model from Subject ID C-37’s prior treatment com-
pletely matches the subject data of Subject ID C-37, and
Record 17 contains positive feedback to the MR treatment
for treatment protocol #116. Therefore, treatment protocol
#116 is presented to the operator 106 of the client computer
108 as a recommended MR treatment protocol as shown in
Table 3.

[0160] In one embodiment, in the event that the MR
analysis algorithm 138 is not able to identify a 100% record
match to data from the subject’s prior treatment, the MR
system server 132 defaults, and may run subqueries against
the MR database 140 to identify historical records with
positive feedback or results which closely match the subject
data 114 as referred to in Step 422. The subqueries may run
by searching limited portions of matching data (i.e. 90%,
80%, 70% of the aggregate subject and treatment data)
against the MR database 140 in order to seek close match
historical records with positive feedback. For example, the
first subquery may eliminate “race” data as part of its search
and run by searching for records that only match 90% of the
data such as the subject indication group, sex, age, weight,
and recreational habits of the subject being treated for
treatment protocols that have received overall positive feed-
back. If records containing treatment protocols that have
received overall positive feedback are found to have a
certain degree of matching, an additional subquery is run to
rank and qualify those treatment protocols in these records
by the number of sessions each treatment protocol was used.
The treatment protocol used in the highest number of
treatment sessions with overall positive feedback may be
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qualified as a GOOD match, and the treatment protocol used
in the least number of treatment sessions may be qualified as
a POOR match.

[0161] For example, after running a query for historical
records with positive feedback or results, the MR database
140 is unable to identify any BEST matching records, so a
subquery is run using 90% of matching data against the MR
database 140. This search results in 40 close matched
records containing treatment protocols that have received
overall positive feedback or results. A subquery is run to
rank and qualify the treatment protocols in each of those 40
records to identify the treatment protocol used in the highest
number of sessions and the treatment protocol used in the
lowest number of sessions. The MR database 140 identifies
treatment protocol #102 as a GOOD match where was it
used in 42 treatment sessions (the treatment protocol used in
the highest number of sessions) and identifies treatment
protocol #108 as a POOR match where was used in only 12
treatment sessions. Therefore, treatment protocol #102 may
be presented to the operator 106 of the client computer 108
as a recommended MR treatment protocol with a GOOD
match.

[0162] Additionally, in the case that there are no close
matched historical records with positive feedback or results
when using 90% of the aggregate subject and treatment data,
then, in one embodiment, a subquery is run to look for
historical records with positive feedback using 80% of the
aggregate subject and treatment data. Thus, “recreational
habits” data may be eliminated as part of the search. If the
MR database 140 fails to find closely matched historical
records with positive feedback with this portion of data, then
70% of the aggregate subject and treatment data is used,
eliminating “sensor” data. In the case that there are no
closely matched historical records with positive feedback
using 70% of the aggregate subject and treatment data, then
60% of the aggregate subject and treatment data is used and
a limit is placed on the age using an age range to search the
records that are =5 years from the age of the subject being
treated. If no close matched historical records with positive
feedback can be located, the subqueries may continue to
eliminate other portions of the data such as weight, feed-
back, and subject indication group. If no close matched
historical records with positive feedback can be found, then
a new record may be created.

[0163] The set of queries and subqueries described above
are but one example of many different methods that could be
used to find a “best match” and the intent is to provide a
thorough example, without limiting the disclosure to this
specific implementation. Method 500 may proceed to step
512.

[0164] Step 512: Transmitting and presenting recom-
mended MR treatment protocols to operator for selection: In
this step, according to one embodiment, one or more rec-
ommended MR treatment protocols with positive prior treat-
ment protocols and/or favorable treatment histories deter-
mined by the MR analysis algorithms 138 are transmitted
and presented to the operator 106 of the client computer 108.
This data is shown in Table 3 and may include, for example,
the applicable subject indication group(s) that the subject is
suffering, the percent that the recommended MR treatment
protocol matches the subject data 114 of the subject 104, the
average age and weight of like-situated subjects with similar
biographies/histories, the number of sessions the recom-
mended MR treatment protocol was used, the overall feed-
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back of the recommended MR treatment protocol, and the
device type/model. Additionally, subject specific data of the
subject being treated, including the age, weight, subject
indication group, prior MR treatment protocol data with
feedback, currently administered medications, and initial
visual observations made by the operator 106 would be
displayed to give the operator 106 the ability to review the
recommended MR treatment protocols with respect to the
subject’s current condition.

[0165] For example, a 55 year old Asian female subject
with a primary indication of Parkinson’s disease and sec-
ondary indications of high blood pressure, arthritis, and
diabetes (“Subject ID C-37") is being treated first for
Parkinson’s disease and then for high blood pressure with
MR treatment. In one embodiment, a request for MR treat-
ment protocols to treat the primary indication is sent by the
operator 106 of the client computer 108 to the MR system
server 132 via the network 130. The MR system server 132
may process the request from the client computer 108 by
searching the MR database 140 for prior treatment protocols
that Subject ID C-37 has received in the past and for subjects
with biographical data and medical histories similar to
Subject ID C-37 as shown in Tables 1a to 1c, and analyzing
this data with the MR analysis algorithms 138 to determine
MR treatment protocols. In one embodiment, the operator
106 is presented with recommended MR treatment protocols
with matching device type/model as demonstrated in Table
3

[0166] Table 3 shows the data used by the MR system
server 132 in one embodiment of the invention to process the
request by the client computer 108. In this example, subject
C-37’s age, race, sex, weight, recreational habits, current
medications, subject primary and secondary indication
groups from which the subject is suffering, initial observa-
tions, prior MR treatment protocols, device type/model, and
the primary and secondary indication(s) to be treated is
displayed above the recommended treatment protocols. In
one embodiment, these data fields are used by the MR
system server 132 to search for recommended treatment
protocols. In addition to recommending treatment protocols,
the MR system server 132 presents the percentage of how
close each treatment protocol matches the data fields of the
current subject being treated, the average age and weight of
subjects who were treated with this recommended treatment
protocol, the number of sessions this recommended treat-
ment protocol was used, and the overall percentage of
positive feedback when using this recommended treatment
protocol.

[0167] For example in Table 3, after the MR system server
132 analyzes the data fields of subject C-37 listed above the
recommended treatment protocols section and the MR
analysis algorithms 138 determines the recommended treat-
ment protocols, the MR system server 132 presents the
recommended treatment protocols which best matches sub-
ject C-37 for the primary indication she is suffering from,
Parkinson’s disease. “Record 1A,” in the primary indication
group: Parkinson’s disease for device type/model: 7' in
Table 3 shows a record with an exact 100% match, identi-
fying a prior treatment protocol (protocol #116) with posi-
tive feedback used by Subject ID C-37. Next, “Record 1B,”
shows the best closely matched treatment protocol, protocol
#102, that MR system server 132 recommends should be
used to treat subject C-37, in addition, “Record 1B,” pro-
vides the percentage of how close protocol #102 matches the
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data fields of subject C-37 (90.0% match), the average age
of subjects who were treated with protocol #102 (59.5 years
old), the average weight of subjects who were treated with
protocol #102 (126 1bs.), the number of sessions protocol
#102 was used (40 times), and the overall percentage of
positive feedback when using protocol #102 (98.6% positive
feedback). “Records 1C and 1D” provide treatment proto-
cols that may match subject C-37’s data fields (for example,
protocol #103 has an 80.0% match and protocol #104 has a
70.0% match), but are not the best treatment protocols for
treating subject C-37.

[0168] In addition, in one embodiment, the MR system
server 132 presents the recommended treatment protocols
from subjects who suffer from subject indication groups
common to subject C-37 in Table 3. For example, in records
2A-4C, the MR system server 132 recommends treatment
protocols as well as the percentage of how close each
treatment protocol matches the data fields of the current
subject being treated, the average age and weight of subjects
who were treated with this treatment protocol, the number of
sessions this treatment protocol was used, and the overall
percentage of positive feedback when using this treatment
protocol from subjects suffering from Parkinson’s disease as
a primary indication. Method 500 may proceed to step 406
in FIG. 5.

[0169] FIG. 7isa diagram illustrating a method of alerting
an operator and client computer of a medically significant
event according to one embodiment of the present invention.
In this embodiment, a method 600 may alert an operator 106
of a client computer 108 of a medically significant event
based on subject measurement and feedback data captured
during MR treatment. This method describes in more detail
steps taken during steps 410-416 in FIG. 5. Method 600 of
alerting an operator 106 of a client computer 108 of a
medically significant event based on subject measurement
and feedback data captured during a MR treatment session
includes the following steps:

[0170] Step 612: Transmitting subject measurement and
feedback data: In this step, the client computer 108 displays
various operational, physiological (e.g., sensor), and obser-
vational (e.g., clinical measurements, subject reported out-
comes, recording device) data it periodically receives from
the magnetometer 212, sensors 204, recording devices 206,
subject 104, and/or operator 106 via the MR driver 218 as
normal operation continues over a period of time during a
MR treatment session with a corresponding device type/
model for the subject 104. The subject measurement and
feedback data is transmitted from the client computer 108 to
the MR system server 132 via the network 130. The subject
measurement and feedback data may also be acquired from
third party networks via third party server 128. Method 600
may proceed to step 614.

[0171] Step 614: Analyzing subject measurement and
feedback data: In this step, according to one embodiment,
the MR application 134 in the MR system server 132
processes and analyzes the raw data by comparing the
captured data to a fixed range of values. If the captured data
exceeds or falls below the fixed range of values, the MR
system server 132 may transmit an alert to the client
computer 108 via the network 130, advising the client
computer 108 that the subject being treated with MR may be
experiencing a medically significant event. In one example,
a subject is being treated with MR for Parkinson’s disease
and his blood pressure rises to 145/95 during treatment. This



US 2017/0291039 A1

raw data may be captured, for example, by one or more of
the sensors 204, such as the Blood Pressure Sensor 204a.
The data may be transmitted to the MR driver 218. Subse-
quently, the MR driver 218 may transmit the data to the
client computer 108. In one embodiment, the client com-
puter 108 transmits this data to the MR system server 132
via the network 130. The MR system server 132 may process
the raw data and compare the captured blood pressure
145/95 to the fixed range of values for normal blood pressure
(less than 120/less than 80), initiating an alert. Method 600
may proceed to step 616.

[0172] Step 616: Alerting operator and client computer of
medically significant event: In this step, according to one
embodiment, upon recognizing a medically significant
event, the MR system server 132 sends an alert to the client
computer 108 via the network 130, and advises the client
computer 108 that the subject being treated is experiencing
a medically significant event. In response to the medically
significant event alert, the operator 106 may be prompted by
the client computer 108 to determine whether changes to the
operational or therapeutic parameters are necessary. Addi-
tionally, the client computer 108 may automatically cease
operation of the MR device 102. Method 600 of alerting an
operator 106 and client computer 108 of a medically sig-
nificant event based on subject measurement and feedback
data captured during MR treatment may proceed through
Steps 412, 414, and/or 416 in FIG. 5.

[0173] FIG. 8 is a diagram illustrating a method of cap-
turing and storing sensor data according to one embodiment
of the present invention. In this embodiment, a method 700
may capture and store subject measurement and feedback
data. Method 700 of capturing and storing subject measure-
ment and feedback data may include the following steps:
[0174] Step 702: Acquiring and presenting subject data: In
this step, according to one embodiment, subject data 114 is
acquired and presented. For example, the operator 106 may
login to the MR application 134 of the MR system server
132 using the MR web application 136. The subject data 114
may be acquired from third party networks via the third
party server 128. If the subject 104 has had previous
magnetic resonance treatments, the operator 106 may
retrieve subject-specific information of the subject 104 from
the aggregate subject data 142 and its corresponding device
type/model on the MR database 140 of the MR system
server 132 via the network 130. Method 700 may proceed to
step 704.

[0175] Step 704: Attaching and starting sensors and
recording devices: In this step, according to one embodi-
ment, an operator 106 attaches one or more sensors 204 and
recording devices 206 within the magnetic assembly 208.
The sensors 204 and recording device 206 may be attached
externally or internally to the subject 104 being treated on a
platform provided by the coil housing 210 or on the MR
device 102 or sensors that are not attached to the subject,
such as environmental sensors, may be used. Method 700
may proceed to step 706.

[0176] Step 706: Pre-treatment collection and storing
measurement and feedback data: In this step, according to
one embodiment, an operator 106 of a client computer 108
collects the sensor and recording device data from one or
more sensors 204 and recording devices 206 via the MR
driver 218 before the subject 104 receives MR treatment.
Additionally, the operator 106 may collect subject reported
outcomes and clinical measurements from the subject 104.
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This data is referred to as the subject’s measurement and
feedback data (e.g., the sensor and recording device data, the
subject reported outcomes, and the clinical measurements).
In some embodiments, the subject’s measurement and feed-
back data is then transmitted from the MR driver 218 to the
client computer 108 and stored in the treatment data 118 in
the storage device 112 on the client computer 108. The
subject’s measurement and feedback data may also be
transmitted and stored on third party networks via the third
party server 128. Method 700 may proceed to step 708.
[0177] Step 708: Starting MR treatment: In this step,
according to one embodiment, the client computer 108
applies the MR treatment protocol for the corresponding
device type/model selected by the operator 106. The client
computer 108 may then communicate the operational mode
to the MR driver 218 via one or more cables 216 in the MR
device 102, to apply and start the selected MR treatment
protocol. Method 700 may proceed to step 710.

[0178] Step 710: Collecting and storing measurement and
feedback data during MR treatment: In this step, according
to one embodiment, during a subject’s MR treatment ses-
sion, the client computer 108 receives data from the one or
more sensors 204 and recording devices 206 via the cables
216 by means of the MR driver 218 as previously described.
Additionally, the operator 106 may collect subject-reported
outcomes and clinical measurements from the subject 104.
In one embodiment, the subject’s measurement and feed-
back data is stored as treatment data 118 in the storage
device 112 on the client computer 108. The subject’s mea-
surement and feedback data may be also be stored on third
party networks via the third party server 128. Method 700
may proceed to step 712.

[0179] Step 712: Ending MR treatment: In this step,
according to one embodiment, the display on the client
computer 108 prompts the operator 106 to end the MR
treatment. The operator 106 of the client computer 108 may
select to end the MR treatment session. In one embodiment,
the client computer 108 then communicates the operational
mode to the MR driver 218 via the cables 216 in the MR
device 102, to end the MR treatment protocol. Method 700
may proceed to step 714.

[0180] Step 714: Post-treatment collection and storing
measurement and feedback data: In this step, according to
one embodiment, the client computer 108 collects data from
the one or more sensors 204 and recording devices 206 via
the MR driver 218 after the subject receives MR treatment.
Additionally, the operator 106 may collect subject reported
outcomes and clinical measurements from the subject 104.
In one embodiment, the subject’s measurement and feed-
back data is then transmitted from the MR driver 218 to the
client computer 108 and stored as treatment data 118 in the
storage device 112 on the client computer 108. The subject’s
measurement and feedback data may also be transmitted and
stored on third party networks via the third party server 128.
Method 700 may proceed to step 716.

[0181] Step 716: Transmitting and storing measurement
and feedback data for analysis: In this step, according to one
embodiment, the subject’s measurement and feedback data
stored as treatment data 118 in the client computer 108 from
the subject 104 before, during, and/or after the MR treatment
session, is transmitted to the MR system server 132 via the
network 130. Alternatively, the subject measurement and
feedback data may be transmitted from the client computer
108 to the MR system server 132 via the network 130 in
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“real time” as the sensor and recording device data is
collected and transmitted to the client computer 108.
[0182] In this step, according to one embodiment, the
subject’s measurement and feedback data collected from the
subject before, during, and/or after the MR treatment is
stored in the MR database 140 for analysis of possible MR
treatment protocols for the subject being treated, future
subjects, and/or for future analysis of subject population
trends. The subject’s measurement and feedback data may
also be transmitted and stored on third party networks via the
third party server 128. Method 700 of capturing and storing
subject measurement and feedback data may end.

[0183] FIG. 9 is a diagram illustrating a method of sub-
scribing to research data or receiving data via a prescription
according to one embodiment of the present invention. In
this embodiment, a method 800 may allow a user to sub-
scribe to research data of one or more MR treatment
protocols for specific indications on the MR website hosted
by MR system server 132. Further, the method 800 may
allow a user to receive data that has been prescribed for him
or her. The data of MR treatment protocols may be provided
to the MR system server 132 in any of a variety of ways that
comport with federal and state privacy laws, such as HIPAA.
One way in which data may be provided to the MR system
server 132 is by a subject signing a waiver authorizing his
or her medical data to be released. Method 800 of subscrib-
ing to research and data of MR treatment protocols for
specific indications on the MR website hosted by the MR
system server 132 includes the following steps:

[0184] Step 802: Request access to content: In this step,
according to one embodiment, an operator 106 of the client
computer 108 or a third party server 128, such as research
personnel or third party networks, requests access to content
via the network 130 on an MR website hosted by the MR
system server 132. Method 800 may proceed to step 804.
[0185] Step 804: can the requested content be viewed by
prescription holders only?: In this step, according to one
embodiment, the MR system server 132 determines if the
content requested by the client computer 108 is only acces-
sible by prescription holders. If the content is accessible only
with a prescription, then the method 800 may proceed to
Step 806. If the content is accessible without a prescription,
then the method 800 may proceed to Step 810.

[0186] Step 806: Does the operator or subject have a
prescription for the requested content?: In this step, accord-
ing to one embodiment, the MR system server 132 detet-
mines whether the operator 106 of the client computer 108
or the subject 104 has a prescription to access the requested
content. If neither the operator 106 of the client computer
108 nor the subject 104 has a prescription to the requested
content, then method 800 may end. If'the operator 106 of the
client computer 108 or the subject 104 has a current pre-
scription to the requested content, then method 800 may
proceed to Step 808.

[0187] Step 808: Accessing and presenting the requested
content: In this step, according to one embodiment, an
operator 106 of the client computer 108 accesses the
requested content. The requested content that is not pass-
word-protected and open to the public may be initially
presented to the operator 106 of the client computer 108.
However, if the requested content requires user name and
password because it is under subscription, then the operator
106 of the client computer 108 may enter his user name and
password and submit it to the MR system server 132 via the
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network 130. In one embodiment, the MR system server 132
processes his request, and presents the requested content to
the client computer 108 via network 130. Method 800 of
subscribing to research and data of MR treatment protocols
and/or device types/imodels for specific indications on the
MR website hosted by MR system server 132 ends.
[0188] Step 810: Can the requested content be viewed by
subscription holders only?: In this step, according to one
embodiment, the MR system server 132 determines if the
content requested by the client computer 108 is only acces-
sible by subscription holders. If the content is accessible
with a subscription, then the method 800 may proceed to
Step 812. If the content is accessible without a subscription,
then the method 800 may proceed to Step 808.

[0189] Step 812: Does the operator have subscription
rights to the requested content?: In this step, according to
one embodiment, the MR system server 132 determines
whether the operator 106 of the client computer 108 has
subscription rights to access the requested content. If the
operator 106 of the client computer 108 does not have
subscription rights to the requested content, then method
800 may proceed to Step 814. If the operator 106 of the
client computer 108 has current subscription rights to the
requested content, then method 800 may proceed to Step
808.

[0190] Step 814: Registering the operator or a subscrip-
tion: In this step, according to one embodiment, the operator
106 of the client computer 108 can renew an expired
subscription or purchase a new subscription from the MR
system server 132. The operator 106 of the client computer
108 may fill out and submits a registration form to the MR
system server 132 via the network 130. In some embodi-
ments, the registration form includes one or more of: the
name, company or organization name, address, phone num-
ber, job title, the indications which interest the operator 106,
and other biographical data. The MR system server 132 may
store the operator’s 106 registration information in the MR
database 140. Afterwards, the MR system server 132 pres-
ents the client computer 108 with options to purchase
various subscriptions to content related to specific indica-
tions and/or device types/models. For example, a researcher
working for the ABC Foundation for Parkinson’s Research,
may only want to purchase a subscription to gain access to
research and data for MR treatment protocols and corre-
sponding device types/models related to Parkinson’s dis-
ease. Additionally, organizations such as the National Insti-
tute of Health (NIH), one of the world’s foremost medical
research centers, may want to purchase multiple subscrip-
tions for all types of indications and device types/models to
promote research for better MR treatment protocols in those
different types of indications. Method 800 may proceed to
Step 816.

[0191] Step 816: Purchasing a subscription: In this step,
according to one embodiment, an operator 106 of the client
computer 108 selects subscription(s) and submits the selec-
tion to the MR system server 132 via the network 130. The
MR system server 132 may present the client computer 108
with an agreement between the operator 106 of the client
computer 108 and the MR system server 132 including a
commitment by the operator 106 of the client computer 108
to purchase the subscription(s) from the MR system server
132 at a specified price and for a fixed duration. In one
embodiment, after the operator 106 of the client computer
108 accepts the agreement, the MR system server 132



US 2017/0291039 A1

receives the acceptance from the client computer 108 and
processes the request. Then the MR system server 132
presents the client computer 108 with the details of the
purchase, including the terms of the subscription, the pur-
chase price, and/or the methods of payment. The operator
106 of the client computer 108 may accept the terms of the
subscription, select the method of payment, and submit the
payment to the MIR system server 132.

[0192] In one embodiment, a transaction of funds takes
place between the client computer 108 and the MR system
server 132 when the MR system server 132 processes the
payment for the purchase price which formed the basis of the
transaction, and withdraws the purchase price from an
account maintained by the operator 106 of the client com-
puter 108 (e.g., credit card account, checking account, or
savings account). Afterwards, the MR system server 132
may transmit a confirmation number and activate the opera-
tor 106 name and password of the operator 106 of the client
computer 108 so that the operator 106 of the client computer
108 can access the content from the purchased subscription.
For example, a researcher studying Parkinson’s disease may
purchase the Parkinson’s subscription package for a fixed
price and duration. In one embodiment, the researcher pays
the purchase price with a credit or debit card and submits the
account number, expiration date, and other pertinent infor-
mation to the MR system server 132 to process his payment.
In other embodiments, the purchase price may be paid with
any other method of payment, such as a purchase order,
check, etc. Next, the MR system server 132 processes the
payment and activates the researcher’s user name and pass-
word so that he can access the content from the recently
purchased subscription. Method 800 may proceed to Step
808.

[0193] The present invention includes several embodi-
ments. In accordance with one embodiment of the invention,
operator 106 updates, verifies, and stores subject-specific
information in MR database 140. In this embodiment, the
operator 106 inputs or updates subject-specific information
for the subject 104 on the client computer 108. After the
client computer 108 submits the subject-specific informa-
tion, the MR application 134 in the MR system server 132
verifies the subject-specific information. If the subject spe-
cific information submitted by the client computer 108 does
not match the subject-specific information stored in the MR
database 140, then the existing subject-specific information
may be updated according to rules of the MR application
134 in the MR system server 132.

[0194] If a new subject is being treated with MR device
102, an operator 106 of the client computer 108 may input
the subject’s current subject-specific information. The MR
system server 132 can then attempt to verify the subject-
specific information submitted by the client computer 108.
If the MR system server 132 cannot locate the subject-
specific information submitted by the client computer 108,
then an alert may be sent to the client computer 108, asking
if the subject is new and if a new file should be created for
the subject. Upon acceptance by the client computer 108, the
MR system server 132 can create a file for the new subject.
After the subject-specific information may be verified and
updated for a new or existing subject, the subject-specific
information is stored in MR database 140 in MR system
server 132.

[0195] In another embodiment in accordance with the
present invention, one or more operators 106 such as
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research personnel can update or add new treatment protocol
data for a corresponding device type/model to the MR
system server 132. An operator 106 of the client computer
108 may have authorized access to the aggregate treatment
data 146 based on authentication and subscription rights as
previously described in Step 810. Based on their access level
they may be presented with the subject indication group
being treated, and limited treatment session data, such as the
identity (type/model) of the MR treatment device, the treat-
ment protocol(s) used during MR treatment, and general
subjective feedback provided from the MR treatment.
[0196] Inone example, an operator 106 such as a clinician,
may incorporate the aggregate treatment data 146 into
ongoing research for specific or multiple indications or may
begin developing new treatment protocols for treating spe-
cific primary indication or multiple primary indications as
well primary indications in combination with secondary
indication(s) for corresponding device types/models. The
clinician may be researching Parkinson’s disease and may
have access to the aggregate treatment data 146 related to
Parkinson’s disease. He may review the data and incorporate
it into his existing case study or trial to continue developing
better MR treatment protocols by analyzing test cases and
verifying the clinical accuracy of the MR treatment protocol
data.

[0197] In another example, after reviewing the aggregate
treatment data 146 related to Parkinson’s disease, a clinician
may begin developing MR treatment protocols that treat
subjects suffering from Parkinson’s disease and other indi-
cations, for example, Parkinson’s disease and Lou Gehrig’s
disease. In yet another example, an operator 106 may have
subscriptions to all the aggregate treatment data 146 for
multiple indications and device types/models, and may
decide to begin developing MR treatment protocols for
entirely new indications that have yet to be treated with MR
treatment. As additional clinically satisfactory MR treatment
protocols are added to the MR database 140, the MR system
server 132 is able to recommend improved possible MR
treatment protocols for all device types/models.

[0198] The factors taken into consideration which assess
clinically satisfactory MR treatment protocols may include
the subject indication group being treated, the device type/
model, the MR treatment protocol being used, and/or the
degree of testing required to approve the MR treatment
protocol. One factor may be the regulatory requirements of
the relevant governing authority. For example, in the United
States, the subject treatment protocol data may require
meeting a more stringent standard, such as Federal Drug
Administration (FDA) approval or clinical acceptance when
conducting rigorous tests to treat certain indications, such as
Parkinson’s disease. But other uses, such as some that
promote general health, wellness, and well-being may not
require FDA approval.

[0199] In another embodiment of the present invention,
the operator 106 services and updates the MR device 102.
During scheduled maintenance periods, an operator 106 of
the client computer 108 such as service personnel, requests
the MR system server 132 via the network 130 for data/
software updates and/or system diagnostics. If data/software
updates are available then the MR application 134 in the MR
system server 132 processes the request for data/software
updates and transmits the updated data and software to the
client computer 108 via the network 130 and then down-
loads the updates on the MR driver 218 via cables 216.
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[0200] In another example, an operator 106 of the client
computer 108 performs system diagnostics and tests the
operation of the MR device 102 by sending a request for
system diagnostics to the MR driver 218 via one or more
cables 216. After the operational tests are completed, the
operator 106 reviews the results of the system diagnostics of
the MR device 102 and makes necessary adjustments to the
components or software of the MR device 102. For example,
the operator 106 may adjust the AC Calibration levels (e.g.,
voltage, current, frequency values) (not shown) or the DC
calibration levels (not shown). Upon completion, the service
data is transmitted from the MR driver 218 to the client
computer 108 and stored in the storage device 112.

[0201] In yet another embodiment, the operator 106 ser-
vices and updates the client computer 108. During scheduled
maintenance periods, an operator 106 of the client computer
108 requests the MR system server 132 via the network 130
for data/software updates for the client computer 108. If
data/software updates are available, then the MR application
134 in the MR system server 132 processes the request for
data/software updates. The MR system server 132 transmits
update files to the client computer 108 via the network 130.
Upon receipt of the data/software updates, the client com-
puter 108 installs and tests the installation of the update files
via the processor 114 in the client computer 108. Afterwards,
the client computer 108 stores the record of the update in the
storage device 112 in the client computer 108.

[0202] In yet another embodiment, an operator 106 of the
client computer 108, such as a subject 104, may operate the
MR device 102 remotely without the need to interact with an
additional operator such as, but not limited to, a general
practitioner. For example, a general practitioner may
approve a prescription for a recommended magnetic reso-
nance treatment protocol that is generated at the MR system
server 132 and prescribe the subject 104 to receive this
recommended treatment. The MR device 102 may be a
portable or stationary device. The subject will have the
flexibility of initiating and receiving this treatment by using
the client computer 108 to operate the MR device 102 at
his/her convenience.

[0203] In another example, a general practitioner may
pre-program a portable or stationary MR device 102 with a
recommended MR treatment that is generated at the MR
system server 132. The subject 104 can operate the pre-
programmed MR device 102 and receive the prescribed
treatment at his or her convenience.

Magnetic Assemblies According to Various
Embodiments

[0204] In some embodiments, the magnetic assembly
comprises one or more coils. The coils may be arranged in
avariety of ways. Some examples are depicted in FIGS. 10a
through 100, and are described herein.

[0205] FIGS. 104 through 100 depict magnetic coil assem-
blies 2084 through 2080 suitable for use as magnetic assem-
bly 208 in MR device 102 in accordance with various
embodiments. For example, some embodiments include
various types of coils, which may include modified and/or
multi-axis coils. Generally, the subject is positioned between
at least two sets of coils to receive MR.

[0206] According to some embodiments, each magnetic
assembly (e.g., such as those depicted as 208a through 2080)
produces a magnetic field proportional to the electric current
within it, over a volume sufficient to accommodate a mag-
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netic therapy subject, which may be an entire person, a
human limb or other body part, or any living or inanimate
object. The scope of the present invention is not limited to
the specific embodiments of magnetic assembly 208a
through 2080 as expressly depicted in FIGS. 10a through
100, but also pertains to any combination of these, any
combination of any sub-components of any of these assem-
blies that produces a magnetic field, or any magnetic assem-
bly or combination of magnetic assemblies known in the art.
[0207] In some embodiments, each magnetic assembly
208a through 2080 includes a number of magnetic elements.
For example, a magnetic assembly may comprise a magnetic
coil or plate that produces magnetic flux. In the case of a
coil, each coil possesses a single or multiple windings. In
one embodiment, the coil comprises a coil consisting of
30-turns of 30-gauge solid-core copper wire (not shown)
having a diameter ranging from three inches to twelve feet
or more. In the case of a plate, each plate may be constructed
of a conductive material, such as copper, or a magnetic
material such as ferrite.

[0208] However, coils and plates other than those depicted
in 208a through 2080, are possible in accordance with the
present invention. In various embodiments, the relative
orientations of the coils in each magnetic assembly 208a
through 2080, described in the following as “parallel” or
“perpendicular”, is configurable, such that the physical
orientation of the coils is adjustable to any relative angle.
[0209] In various different embodiments (not shown),
each magnetic assembly 208a through 2080 is electrically
connected to MR driver 218, and optionally wired in parallel
with compensation network 214 within MR device 102 of
the present invention.

[0210] In the embodiment shown in FIG. 10a, the mag-
netic assembly 208a includes discrete coils 302 and subject
support 304. Discrete coils 302 may be further composed of
a number of individual coils positioned in a co-axial con-
figuration, at a relative distance from one another that is less
than the diameter of the coils, rather than a single continuous
spiral. In some embodiments, the subject support 304 is a
device, such as a chair, platform or patient bed. The subject
support 304 may be constructed of a non-magnetic material.
The subject support 304 may be capable of physically
supporting a magnetic therapy subject in any position within
discrete coils 302. In addition, the subject support 304, may
be a tub structure used to submerge the subject in a fluid,
such as water, for submersed magnetic therapy. Although not
shown in FIG. 104, subject support may be supported using
lateral connections that emerge from the ends of the coil to
connect to a stand or other structural component.

[0211] In the embodiment shown in FIG. 195, the mag-
netic assembly 2085 includes a plurality of discrete coils
306. The discrete coils 306 are further composed of a
number of individual coils. The individual coils may be of
different diameters. In some embodiments, the individual
coils are positioned in a co-axial configuration, at a relative
distance from one another that is smaller than the diameter
of the coils. The diameters of individual coils within discrete
coils 306 may increase or decrease in a regular along the axis
of magnetic assembly 2085.

[0212] In the embodiment shown in FIG. 10¢, the mag-
netic assembly 208¢ includes housing-A 306, housing-B
307, hinged mechanism-A 308, and hinged mechanism-B
309. In one embodiment, the construction of housing-A 306
and housing-B 307 is “D-shaped” such that their flat por-
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tions may rest upon a horizontal surface such as a floor
surface. In some embodiments, one or more internal
“D-shaped” coils (not shown) are enclosed within hous-
ing-A 306 and housing-B 307. Additionally, housing-A 306
and housing-B 307 may be segmented, at least once, with a
hinged mechanism 308 so that they may be folded one or
more times to ease handling for storage, re-positioning or
shipment.

[0213] In the embodiment shown in FIG. 104, the mag-
netic assembly 2084 includes paired individual coils of a
non-circular shape. The magnetic assembly 2084 may be of
any non-circular shape including a rectangular shape as
shown in FIG. 10d.

[0214] In the embodiment shown in FIG. 10e, the mag-
netic assembly 208¢ includes paired plates which produce
magnetic flux. The plates of magnetic assembly 208¢ may
optionally contain slots, perforations, punctures or other
voids of any size, shape or pattern, i.e. regularly or random
randomly placed throughout the plate (not shown).

[0215] Inthe embodiment shown in FIG. 10f, the magnetic
assembly 208/ depicts a set of at least four individual coils
that are arranged in an overall coaxial configuration. In one
embodiment, the coaxial coils of magnetic assembly 208/
are further subdivided into at least two sub-groups of two
individual coils which are concentric and co-planar, and in
addition, possess differing diameters. The spacing between
individual coils within each set of coils of magnetic assem-
bly 208/ may be spaced in a variety of ways, for example,
evenly spaced, regularly spaced, or randomly spaced apart.
Regularly spaced coils may include, for example, coils
whose spacing increases at a constant rate of displacement,
or alternatively at an exponential rate.

[0216] In the embodiment shown in FIG. 10g, the mag-
netic assembly 208g depicts a set of at least four individual
coils that are arranged in an overall coaxial configuration. In
one embodiment, the coaxial coils of magnetic assembly
208 are further subdivided into at least two sub-groups of
coils. Individual coils within each sub-group may be spaced
at a relative distance that is less than the diameter of the
smallest individual coils, while groups of coils are spaced
further apart, as shown in FIG. 10g. The order of individual
coils may vary by size, for example the smallest coil may be
the innermost coil, or the outmost coil (or in any other
position) in magnetic assembly 208g.

[0217] In the embodiment shown in FIG. 104, the mag-
netic assembly 2087 includes two sets of two coaxial coils,
coil set-A 310 and coil set-B 312. In one embodiment, the
axes of coil set-A 310 and coil set-B 312 are perpendicular
to one another and lie on a common plane. In some embodi-
ments, the axis of coil set-A 310 intersects the midpoint
between the coils of coil set-B 312, while the axis of coil
set-B 312 lies outside the midpoint between the coils of coil
set-A 310, as shown in FIG. 10%4. The subject may be
positioned in the center of the assembly.

[0218] Inthe embodiment shown in FIG. 10/, the magnetic
assembly 208i includes two sets of coaxial coils, coil set-C
314 and coil set-D 316. In one embodiment, coil set-C 314
is a pair of opposing single coils, while coil set-D 316 is a
pair of opposing triple coils, six coils total. In some embodi-
ments, the axes of coil set-C 314 and coil set-D 316 are
perpendicular to one another and lie on a common plane.
The axis of coil set-C 314 and coil set-D 316 may intersect
at a common midpoint as shown in FIG. 10i. The subject
may be positioned in the center of the assembly.
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[0219] 1Inthe embodiment shown in FIG. 10, the magnetic
assembly 208; includes three sets of orthogonal coil pairs,
coil set-E 318, coil set-F 320, and coil set-G 322. The axis
of coil set-E 318, coil set-F 320, and coil set-G 322 may
intersect at a common midpoint as shown in FIG. 10j. The
subject may be positioned in the center of the assembly.
[0220] In the embodiment shown in FIG. 10%, the mag-
netic assembly 208% includes three sets of orthogonal coil
pairs, coil set-H 324, coil set-I 326, and coil set-J 328. The
axis of coil set-H 324, coil set-I 326, and coil set-J 328 may
intersect at a common midpoint as shown in FIG. 10%. Coil
set-] 326 may include two sets of coaxially placed coils;
each set may comprise two or more parallel coils. The
subject may be positioned in the center of the assembly.
[0221] In the embodiment shown in FIG. 10L the mag-
netic assembly 208/ includes discrete coils 330 and subject
support 332, coil set-K 334 and coil set-L. 336. In one
embodiment, discrete coils 330 are further composed of a
number of individual coils positioned in a co-axial configu-
ration. In some embodiments, subject support 332 is a
device, such as a chair, platform, patient bed and/or tub filled
with a fluid (such as water), constructed of a nonmagnetic
material, and capable of physically supporting a magnetic
therapy subject in any position within discrete coils 330.
Coil set-K 334 and coil set-L 336 may be two sets of single
coaxial coils. The axes of coil set-K 334 and coil set-L. 336
may be perpendicular to one another and lie on a common
plane. In one embodiment, the axis of discrete coils 330, coil
set-K 334, and coil set-L 336 are orthogonal and intersect at
a common midpoint as shown in FIG. 10L. The subject may
be positioned in the center of the assembly.

[0222] In the embodiment shown in FIG. 10m, the mag-
netic assembly 208m includes ceiling mount fixture 338,
articulated arm 340 and coil set-M 342. in one embodiment,
the magnetic assembly 208m is an articulated positioning
device, as shown in FIG. 10m, in which ceiling mount
fixture 338 provides fixture to any surface, such as a floor,
ceiling or wall. The articulated arm 340 may provide a free
range of motion such that coil set-M 342 may be positioned
in any number of positions and orientations. Although
shown with single circular coils, this type of assembly can
be used with any of the coils of the present invention.
[0223] In the embodiment shown in FIG. 10r, the mag-
netic assembly 208# includes subject support 344, and coil
set-N 346. In one embodiment, coil set-N 346 comprises one
or more sets of horizontally oriented coaxial coils. In some
embodiments, subject support 344 is a device, such as a
chair, platform, patient bed and/or tub filled with a fluid
(such as water), constructed of a non-magnetic material, and
capable of physically supporting a magnetic therapy subject
in any position within the axis of coil set-N 346 as shown in
FIG. 10n.

[0224] In the embodiment shown in FIG. 100, the mag-
netic assembly 2080 includes housing-C 346, housing-D
348, foldable spacer-A 350, and foldable spacer-B 352. In
some embodiments, the construction of housing-C 346 and
housing-D 348 is “D-shaped” such that their flat portions
may rest upon a horizontal surface such as a floor surface.
Internal “D-shaped” coils (not shown) may be enclosed
within housing-C 346 and housing-D 348. In some embodi-
ments, housing-C 346 and housing-D 348 are connected via
two hinged spacers, foldable spacer-A 350 and foldable
spacer-B 352, that are hinged at all four connection points
(not shown) to housing-C 346 to housing-D 348. These
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hinged connections allow magnetic assembly 2080 to be
folded flat for storage, re-positioning or shipment.

[0225] Referring to FIGS. 10a through 100, as well as
FIG. 2, the operation of magnetic assemblies 2084 through
2080 according to some embodiments may be summarized
as follows. In operation, the client computer 108 may
communicate operational commands, such as normal opera-
tion on/off, AC calibration, and DC calibration to the MR
driver 218. For normal operation according to one embodi-
ment, the client computer 108 further communicates specific
magnetic waveform parameters, such as waveform type
(e.g., sinusoidal, rectilinear, square), amplitude (e.g., 1 milli-
volt) and frequency (e.g., 10 Hz) to MR driver 218. The MR
driver 218 may provide the specific waveform to magnetic
assembly 208. The magnetic assembly 208 may be con-
nected in parallel with the compensation network 214, for
example wired via cables 216. In some embodiments, the
internal coil configuration of the magnetic assembly 208 is
one or more of magnetic assemblies 208a through 2080. The
individual coils and/or plates of each magnetic assemblies
208a through 2080 may be energized in any order, by any
waveform, continuous or discontinuous.

[0226] From the foregoing, one of ordinary skill in the art
will appreciate that the present disclosure sets forth a system
for providing MR with a plurality of MR devices and a
method of using a MR system with a plurality of MR
devices. The teachings of this disclosure shall not be con-
sidered to be limited to the specific examples disclosed
herein, but to include all applications within the spirit and
scope of the invention.

1. A method of providing a magnetic resonance treatment
to a subject, comprising:

querying a database of a plurality of magnetic resonance

treatment protocols and parameters;

generating a magnetic resonance treatment protocol based

at least in part on a result of the query;
providing a first magnetic resonance treatment to the
subject using a magnetic resonance device comprising
a magnetic assembly;

controlling, by a magnetic resonance driver, the magnetic
resonance device according to the magnetic resonance
treatment protocol, wherein the magnetic resonance
driver comprises an electronic waveform generator;

compensating using a compensation network comprising
a resistor and capacitor network configured to match an
impedance of the magnetic resonance driver, wherein
the magnetic assembly is coupled in parallel with the
compensation network;

determining a magnetic field strength output by the mag-

netic resonance device; and

modifying the magnetic resonance treatment based in part

on a biometric measurement and the determined mag-
netic field strength.

2. The method of claim 1, wherein the biometric mea-
surement comprises a measurement received from one or
more of:

a blood pressure sensor;

a perspiration sensor;

a body weight sensor;

a body temperature sensor;

a haptics glove sensor;

an electroencephalograph; or

an electrocardiograph.
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3. The method of claim 1, wherein querying the database
comprises at least one of:

searching the database for prior treatment data of the

subject;

searching the database for a treatment of a like-situated

subject with a medical history similar to the subject; or
searching the database for a subject population trend.

4. The method of claim 1, wherein modifying the mag-
netic resonance treatment comprises applying a second
magnetic resonance treatment to the subject at a different
magnetic field strength than the first magnetic resonance
treatment.

5. The method of claim 4, wherein modifying the mag-
netic resonance treatment further comprises:

monitoring the subject during the treatment;

providing subject data to a processor; and

determining whether a treatment adjustment is needed,

and if it is determined that the treatment adjustment is
needed, identifying the needed adjustment.

6. The method of claim 5, wherein determining whether
a treatment adjustment is needed comprises comparing an
intended result of the treatment to an actual result of the
treatment.

7. The method of claim 1, further comprising ending
treatment, wherein ending the treatment of the subject
comprises:

commanding a processor to end the treatment;

using a processor to collect and store subject data; and

providing the subject data to a database.

8. The method of claim 1, further comprising obtaining
access to the magnetic resonance treatment protocol.

9. The method of claim 8, wherein obtaining access to the
magnetic resonance treatment protocol comprises determin-
ing whether an operator has a subscription to the magnetic
resonance treatment protocol.

10. The method of claim 1, further comprising:

executing a sweep protocol; and

generating the magnetic resonance treatment protocol

based at least in part based on a result of the subject’s
feedback during the sweep protocol.

11. A system for providing a magnetic resonance to a
subject, the system comprising:

a processor configured to:

query a database of a plurality of magnetic resonance
treatment protocols and parameters;

generate a magnetic resonance treatment protocol
based at least in part on a result of the query;

provide a first magnetic resonance treatment to the
subject using a magnetic resonance device compris-
ing a magnetic assembly;

control a magnetic resonance driver to control the
magnetic resonance device according to the mag-
netic resonance treatment protocol, wherein the mag-
netic resonance driver comprises an electronic wave-
form generator;

determine a magnetic field strength output by the
magnetic resonance device; and

modify the magnetic resonance treatment based in part
on a biometric measurement and the determined
magnetic field strength; and

a compensation network comprising a resistor and capaci-

tor network configured to match an impedance of an
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magnetic resonance driver, wherein the magnetic
assembly is coupled in parallel with the compensation
network.

12. The system of claim 11, wherein the biometric mea-
surement comprises a measurement received from one or
more of:

a blood pressure sensor;

a perspiration sensor;

a body weight sensor;

a body temperature sensor;

a haptics glove sensor;

an electroencephalograph; or

an electrocardiograph.

13. The system of claim 11, wherein querying the data-
base comprises at least one of:

searching the database for prior treatment data of the

subject;

searching the database for a treatment of a like-situated

subject with a medical history similar to the subject; or
searching the database for a subject population trend.

14. The system of claim 11, wherein modifying the
magnetic resonance treatment comprises applying a second
magnetic resonance treatment to the subject at a different
magnetic field strength than the first magnetic resonance
treatment.

15. The system of claim 14, wherein modifying the
magnetic resonance treatment further comprises:
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monitoring the subject during the treatment;

providing subject data to a processor; and

determining whether a treatment adjustment is needed,

and if it is determined that the treatment adjustment is
needed, identifying the needed adjustment.

16. The system of claim 15, wherein determining whether
a treatment adjustment is needed comprises comparing an
intended result of the treatment to an actual result of the
treatment.

17. The system of claim 11, wherein the processor is
further configured to end treatment, wherein ending treat-
ment comprises:

ending magnetic resonance treatment;

collecting and storing subject data; and

providing the subject data to a database.

18. The system of claim 11, wherein the processor is
further configured to obtain access to the magnetic reso-
nance treatment protocol.

19. The system of claim 18, wherein obtaining access to
the magnetic resonance treatment protocol comprises deter-
mining whether an operator has a subscription to the mag-
netic resonance treatment protocol.

20. The system of claim 11, wherein the processor is
further configured to:

execute a sweep protocol; and

generate the magnetic resonance treatment protocol based

at least in part based on a result of the subject’s
feedback during the sweep protocol.
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