
HANDHELD EXCITATION TERMINAL AND EMF EMITTER PROVIDING DYNAMIC OPTIMIZATION
OF EMISSION AND THERAPEUTIC EFFECT AND REMOTE THERAPEUTIC SYSTEM 5 RELATED
APPLICATIONS 10[0001]This application is a Continuation-in-Part of Unites
States Patent Application No. 13/226,245, filed 6 September 2011 entitled
"HANDHELD CELL EXCITATION TERMINAL CAPABLE OF DYNAMIC OPTIMIZATION OF
THERAPEUTIC EFFECT AND REMOTE THERAPEUTIC SYSTEM," which application is
incorporated herein by reference in its entirety. 15[0002]This application
also claims the benefit of priority under 35 U.S.C. 119(e) to U.S.
Provisional Patent Application Serial No. 61/391,037 filed 07 October 2010
entitled "PORTABLE DEVICE AND METHOD FOR NONINVASIVE STIMULATION OF
ACUPUNCTURE POINTS AND MERIDIANS USING CUSTOMIZED DYNAMIC TIME-VARYING
ELECTRO-MAGNETIC WAVES" and naming inventors Edmond Ku 20and Jack Wang,
which application is incorporated herein by reference in its entirety.
[0003] [0004]  Field of the Invention [0005] The present invention relates
to an electronic handheld cell excitation terminal adapted to emit
electromagnetic waves that is capable of dynamic optimization of a
therapeutic effect and a remote therapeutic system involving an external
computer or server, 5in which the cell excitation terminal can perform
direct therapy on a human body, and can be used in combination with other
devices of the system through a wired or wireless communication link or
network, so as to perform useful therapy on a human body using local and
remote information and data. 10 BACKGROUND 



[0006] Traditional needle-based acupuncture therapeutic techniques has been
practiced for many years. For acupuncture therapy, needles are inserted
into or close to meridian points along the patient's body to effect the
desired and beneficial therapeutic results. [0007] Conventionally,
therapeutic devices and equipment are available where the system
15completely bathes the patient within the electromagnetic field. By
enveloping the patient in the field, the system attempts to achieve the
same desired and beneficial therapeutic effect as traditional acupuncture
techniques. [0008] The electromagnetic field from these traditional
devices, systems, and equipment are non-selective, and non-focused thus the
efficacy of this type of system is questionable. 20 Moreover, due to the
generic nature of the platform nothing can be customized and optimized to
address the patient's condition, so the therapeutic effects and benefits of
such platforms cannot be guaranteed and time spent on such therapy may not
be useful. [0009]A different class of broadband electromagnetic health
devices utilizes visible red    light and infrared wavelengths (i.e., a
much higher portion of the electromagnetic spectrum) 25as the therapeutic
mechanism. This class of devices claims to have the ability to improve the
user's immune system and blood circulation. [0010] Other systems utilize a
static magnetic field (i.e., those generated by magnets) and through
different motion mechanisms generate a cyclical moving field. Moreover, a
significant drawback of these systems is that they are mechanical in nature
and thus cannot provide pulse electromagnetic fields, which have been found
to provide the best efficacy. Although the device can be designed to
provide different field strengths and frequencies, again due to the
mechanical nature of the field generation it is not possible for these
platforms 5to be customized and optimized for each patient to achieve the
optimal benefits. SUMMARY [0011]The present invention is directed to a
electronic therapeutic device and system using customized emitted
electromagnetic (EM) waves varying dynamically with time for 



10excitation, which uses electromagnetic waves having biologic cell or
tissue efficacy (bioelectromagnetic waves) corresponding to expected
physical status of a receiver or patient body to perform therapeutic
radiation on a specific part of the receiver or patient's body. It also
advantageously but optionally but advantageously provides diagnostic
information relating to a biologic tissue or patient status before, during,
and/or following treatment. In  15 one particular example, the present
invention provides a small portable handheld electronic therapeutic device
that is held in palm of the patient undergoing treatment and that provides
the EMW emitter, sensors, and wireless communication interface for
communication with external system elements. 100121The present invention
relates to a portable and/or handheld cell or biological tissue
20excitation terminal electronic device for generating and emitting an
electromagnetic field having particular electromagnetic (EM) wave and
electronic characteristics. The use of the device for application of the EM
wave or waves to biological tissue, cells, or animal or human for
diagnostic and/or therapeutic effects, particularly in conjunction with a
remote system server that provides data storage and optional data or
information processing through 25communications between the portable
electronic device and the remote system server via a communications
network. The cell or tissue excitation terminal can perform direct therapy
on a human body, and can be used in combination with other devices of the
system through a wired and/or wireless network, so as to perform useful
therapy on a human body while utilizing remotely stored data and control
information.  WO 2012/048302PCT/US2011/055487 [0013]In another aspect, the
innovation provides a portable device for emitting electromagnetic pulses
and streaming the electromagnetic pulses continuously to a defined and
limited region of the human body - specifically the center of the user's
palm or sole of the foot. The electromagnetic pulse shapes and waveform
characteristics are dynamically 5configurable and selectable through
software during the treatment and/or from treatment to treatment over a
multi-session course of treatment or therapy. [0014] In another aspect, the
innovation provides a heartbeat rate sensing system 



including: an accelerometer for sensing a movement of a body part caused by
blood flow or heartbeat vibrations, or an infrared reflective sensor that
senses blood flow through the 10dermis; a digital signal processor for
extracting the heartbeat or pulse beat from sensed signals; and processing
logic for determining the heartbeat or pulse rate and the time of the next
heartbeat or pulse. [0015]In another aspect, the innovation provides a
portable device for emitting electromagnetic pulses and delivering a stream
of electromagnetic pulses and altering the 15magnetic field to a defined
and limited region of the human body - specifically the center of the
user's palm or sole of the foot, where the electromagnetic pulses having
wave shapes and waveform characteristics that are dynamically configurable
and selectable by software during the treatment, and wherein a heartbeat
rate is sensed by the device and a modified and/or modulated
electromagnetic wave is delivered taking into account the heartbeat rate
and/or  20 heartbeat timing or according to other sensed patient
conditions. Delivering the stream of electromagnetic pulses near the center
of the user's palm or sole of the foot is also effective but perhaps not as
effective as at the center. [0016]In another aspect, the innovation
provides a system including: a plurality of portable devices for emitting
electromagnetic wave signals or pulses and delivering separate 25streams of
electromagnetic pulses, altering the electromagnetic, electric, and/or
magnetic fields, to separate defined and limited regions of the human body;
each of the electromagnetic pulses optionally but desirable in having wave
shapes and waveform characteristics that are dynamically configurable and
selectable during the treatment through software, and being emitted and
delivered from each device to a particular body part. In some examples of
the 30device, system, and method, the body part is a body part at or near a
meridian point. In another example, the device and method are applied to
the palm of the hand, while in another  WO 2012/048302PCT/US2011/055487 



example, they are applied to the sole of the foot; each of these later
examples having demonstrated particular beneficial therapeutic effect.
[0017] The portable devices emitting a treatment dose of electromagnetic
radiation to a limited area of the tissue or body and not to the entire
human body. For example, in one 5example, the emitter emits the
electromagnetic field to an area between a V2 inch to 2 inches in diameter,
and more typically approximately one-inch in diameter, for example in one
non-limiting example between substantially 0.7 inches and 1.3 inches in
diameter. While circular emission patters are effective (e.g. diameter, it
will be appreciated that neither the coil nor the emission patter needs to
be circular and that the coils may be shaped to provide 10oval, annular, or
other pattern. Each portable device includes a wireless communication
interface, providing a wireless two-way communication connection to a
network capable of intermittent connection to network servers, which
provide storage and processing for patient specific waveforms, patient
treatment data, and patient specific settings for the portable device.
15[0018]In another aspect, the innovation provides a portable device as
above, wherein the device is powered from an internal rechargeable battery
and has physical dimensions less than 4 inches by 4 inches by 2 inches.
[0019]In another aspect, the innovation provides portable device as above,
wherein the device emits an electromagnetic field strength of between 10 uT
and 500 uT. 20[0020] In another aspect, the innovation provides a portable
device as above, wherein the wireless interface comprises at least one of
the following: a Bluetooth wireless interface, a WiFi wireless interface,
and a cellular telephone wireless interface. [0021]In another aspect, the
innovation provides a method of applying an electromagnetic wave to tissue,
including: during a first period of time, applying a pulsed electromagnetic
25field having a first electromagnetic field characteristic; and during a
second period of time, applying a different pulsed electromagnetic field
having a second electromagnetic field 



characteristic different from the first electromagnetic field
characteristic, where the second period of time corresponding to the time
of a heartbeat or heartbeat pulse; and dynamically modifying the first
electromagnetic field characteristic and the second electromagnetic field
30characteristic in response to feedback from the heartbeat sensor.  [0022]
In another aspect, the innovation provides a method of diagnosing a
condition of a body using electromagnetic radiation to a meridian line or
point of a human body, and sensing the reaction of the applied radiation to
determine a condition of the patient and to determine and identify, adapt,
or modify a treatment regime. 5[0023] The present invention is directed to
a therapeutic system using customized EM waves varying dynamically with
time for excitation, which uses bioelectromagnetic waves corresponding to
expected physical status of a receiver to perform radiation on a specific
part of the receiver. It also advantageously but optionally provides
diagnostic information relating to a biologic tissue or patient status
before, during, and/or following treatment. 10[0024] In order to achieve
the objective, one example of the present invention provides a portable or
handheld cell excitation terminal or device adapted for and capable of
dynamic optimization of a therapeutic effect. [0025]In one non-limiting
example, the portable or handheld cell excitation terminal or device
includes: a processor, processing logic circuit, or central processing unit
(CPU); a 15human body status detection device or sensor connected to the
processor or CPU and used to detect human body status information; one or
more Electromagnetic (EM) wave generators, where each of the EM wave
generators is connected to the processor or CPU, and the processor or CPU
controls, according to a signal detected by the human body status detection
device, the bioelectromagnetic wave generator adapted and configured to
emit or send 20bioelectromagnetic waves corresponding to a detected status
or subject; and a power device, used to supply power to the devices. [0026]
In one non-limiting example, the power device is or includes an
electrochemical 



based or standard battery, such as conventional alkaline, NiCad, nickel
metal hydride, or Lithium Ion based battery. Advantageously, the batteries
are rechargeable and the device 5  25 may advantageously either include
recharging circuits or be coupleable to a recharging circuit through an
external charger. The power supply may also optionally or alternatively
provide the supply power to power the device using high-capacity super
capacitors. [0027] The present invention may advantageously further provide
or interoperate with a remote medical system. In one non-limiting example
of this a remote medical system, it 30includes: a control integrated
circuit, processor., processing logic circuitry, or a central 6  processing
unit (CPU); a cell or biological tissue excitation terminal or device,
where the cell or biological tissue excitation terminal or device includes:
a biological tissue or human body status detection device or sensor, used
to sense or detect biological tissue human body status information; a
communication device or circuit for communication between the cell
5excitation terminal and with the outside such as with the remote medical
system or an intermediate unit of system interposed between the excitation
terminal and the remote medical system; one or more bioelectromagnetic wave
generators, where each of the EM wave generators is connected through
driving electronics to the processor or CPU, and the processor or CPU
controls, according to a signal detected by the human body status detection
10device or sensor, the bioelectromagnetic wave generator adapted and
configured to send bioelectromagnetic waves corresponding to a detected
status or subject; and a power device, used to supply power such as a
voltage and/or a current to the devices; a computer or server, where the
computer server is connected to the cell or tissue excitation terminal or
device through a wired or wireless network, and receives and processes the
human body status 15detection information sent by the cell or tissue
excitation terminal, and sends an instruction or other information, so that
the processor or CPU of the cell or tissue excitation terminal controls or
otherwise influences the operation of the bioelectromagnetic wave generator
to send the bioelectromapetic waves corresponding to the detected status or
subject. [0028] Advantageously, a wireless network or communication link
between the cell or 20tissue excitation terminal or device and the computer
or server is used so as not to encumber with wires application of the EM
waves to the patient body part. It will be understood that the cell or
tissue excitation terminal or device may communicate in a wireless manner
to an intermediate wireless communication transmitter/receiver
(transceiver) and that the intermediate wireless communication device may
then connect to the external server. 



25Various wireless communication means and protocols as are known in the
art may be used, such as but not limited to various cellular telephone
signals and protocols, WiFi, WiMax, Bluetooth, other proprietary wireless
signaling means and protocols, and others as are known in the art or that
may be developed in the future. [0029] Furthermore, the remote medical
server may optionally but advantageously include 30or may be coupled or
connected with a database, used to store the detected human body status
information, other associated therapeutic information, various therapeutic
waveforms or waveform definitions that may be used to generate the actual
therapeutic waveforms, and a  mapping relationship list, table, or data
structure of patient sickness or conditions and waveforms, the mapping
relationship list, table, or data structure listing or otherwise providing
therapeutic bioelectromagnetic waves or bioelectromagnetic wave
combinations and therapeutic means corresponding to different human body
status. 5[0030]Furthermore, the server further optionally but
advantageously includes an optimization module, adapted and configured for
updating the mapping relationship list, table, or data structure of patient
sickness or condition and waveforms from time to time, so as to update the
relationship list with optimal or recommended therapeutic
bioelectromagnetic waves. 10[0031]In accordance with one non-limiting
example of the inventive system, device, and method, the EMF may be a
pulsed EMF (PEMF). [0032]The cell or tissue excitation terminal 5 may
optionally but advantageously include a power monitoring device, sending
out a signal to call attention to power supplement or recharge, when the
battery power is too low to sustain performance of the terminal. . For  15
example, there may be an audible sound or beep or an indicator light or an
icon on the display on the portable device when remaining power is low.
Alternatively or in addition, the signal may be communicated to an external
device or system to inform that system or an operator or therapist
associated with that system that power is low. [0033]Advantageously, the
system and/or device will include a prediction logic and/or 20software or
algorithm operating in conjunction with the device 5 or overall system to
predict the total power required for the particular patient treatment
session so that it will be apparent before the treatment session commences
that there is sufficient power to complete the predicted treatment, even
advantageously taking into account how the therapeutic treatment may be
dynamically and adaptively be modified. 



25[0034] In one non-limiting example, an additional power supply may be
attached to the portable device via a plug-in or other coupling terminal so
that treatment may with certainty have sufficient operating power. Where
treatment may be extended, an external power supply may be used exclusively
for operating the portable device 5 so that any internal battery may be
primarily used to operate the logic circuits, sensors, and/or
communications or 30some subset of these, and the power to generate and
emit the electromagnetic, electric, and/ 8  or magnetic fields or waves
provided by the external power supply. Although this may somewhat encumber
the attachment of the device 5 to the patient's body, as it is only a thin
wired cord (for example, two-wire low voltage electrical cord) that may be
connected to one or each portable device after placement, the encumbrance
is not significant. 5[0035] Furthermore, the bioelectromagnetic wave
generator may optionally but advantageously include a waveform multiplexer,
adapted and configured for selecting corresponding bioelectromagnetic waves
stored locally in the terminal or from those stored in or generated by a
server for processing and outputting one or several required or desirable
bioelectromagnetic waves, these several waves may be the same or have
different 10characteristics, where in at least some examples the several or
plurality of waves have different characteristics. [0036] In accordance
with one non-limiting example, the human body status detection device
optionally but advantageously includes or may be coupled for communication
with a heartbeat detector. 15[0037] In accordance with one non-limiting
example, the human body status detection device optionally but
advantageously includes or may be coupled for communication with a blood
pressure detector.   [0038] In accordance with one non-limiting example,
the human body status detection device optionally but advantageously
includes or may be coupled for communication with a 20motion sensor. [0039]
In accordance with one non-limiting example, the human body status
detection device optionally but advantageously includes or may be coupled
with a blood oxygenation level sensor. [0040] Furthermore, the
bioelectromagnetic wave generator optionally but advantageously 



25includes a drive circuit, receiving a waveform signal from a waveform
generator or a waveform shape generator and driving an EM circuit to
generate corresponding electromagnetic waves for application to a
biological tissue (referred to as bioelectromagnetic waves).  [0041] The
cell or tissue excitation terminal or device optionally but advantageously
includes a digital-analog (D/A) converter, receiving a digital signal from
the processor or CPU and outputs an analog signal to the waveform shaper
generator. [0042]In at least one non-limiting example, the heartbeat and/or
pulse detection sensors 5are included within the portable device since they
may sense the heartbeat and/or pulse where the portable device is applied
or in contact with the tissue or skin of the patient's body. Where a status
cannot be determined at the location of the portable device, such as a
blood oxygenation level that may require a sensor that can detect tissue
color or transmission though a portion of a patient's body (e.g., a
person's fingertip) then the portable device may 10receive directly or
indirectly such sensor information. [0043]In one aspect therefore, the
present invention provides a portable therapeutic system using customized
bioelectromagnetic waves varying dynamically with time for excitation, and
through the sensing of real-time or near real-time physical status
information of a patient, for example a heartbeat or pulse frequency
status, perform real-time 15optimizations of the waveform by using a
different or modified Electromagnetic (EM) pulse or EM pulse combination
thereof, so as to achieve a desired effect and thereby further improving
the therapeutic effect. Furthermore, the therapeutic system, device, and
method according to examples of the present invention can be managed
remotely. Remote management of the device may advantageously include a
remote server that optimizes and 20 updates therapeutic waveforms for a
patient constantly, or according to some plan, or based on sensory
feed-back or status information according to a therapeutic effect on the
patient, so as to be adapted for different patients or different physical
status of a patient in different time, thereby improving the therapeutic
effect dynamically and adaptively constantly or if not constantly according
to a treatment plan or other criteria. 25[0044] Other and different aspects
will become apparent from the description provided throughout this document
and from the drawings.  



WO 2012/048302PCT/US2011/055487 BRIEF DESCRIPTION OF THE DRAWINGS [0045]
FIG. 1 is a schematic view of a remote diagnostic and therapeutic system
using customized EM waves varying dynamically with time for excitation;
5[0046] FIG. 2 is a schematic view of an embodiment of a cell excitation
terminal of the remote therapeutic system using customized EM waves varying
dynamically with time for excitation according to the present invention;
[0047] FIG. 3 illustrates a pulse width modulation (PWM) waveform with a
duty factor (black) varying with time; 10[0048]FIG. 4 is a flow chart of
operation of a central control unit; [0049] FIG. 5 is an embodiment of an
optimization process of a mapping relationship list of patient sickness and
waveforms; [0050] FIG. 6 is an embodiment of a mapping relationship list of
patient sickness and waveforms according to the present invention; 15[0051]
FIG. 7 is a view of a waveform of an EM wave having preferred therapeutic
effect; [0052] FIG. 8 is a measurement table of therapeutic effects of the
waveform in FIG. 7 in respect of various sickness; [0053] FIG. 9A and FIG.
9B are comparison diagrams of effects on blood before and after a
therapeutic scheme according to the present invention is implemented; and
20[0054] FIG. 10A and FIG. IOB are comparison diagrams of measured effects
after a therapeutic scheme is applied on a specific treated part for a
certain period of time, where FIG. 10A-1 is a before treatment diagram, FIG
10A-2 is an after treatment diagram, FIG. 10B-1 is a before treatment
diagram, and FIG. 10B-2 is an after treatment diagram.      [0055] FIG. 11
is a diagram showing a further example of the cell or tissue excitation
25device functional components.  [0056] FIG. 12 is a diagram showing a
additional detail of the functional components of an embodiment of the cell
or tissue excitation device. 



[0057] FIG. 13 is a diagram showing an example of the form and shape of the
cell or tissue excitation unit.  DETAILED DESCRIPTION [0058] Embodiments of
the present invention are described below in detail with reference to the
accompanying drawings. [0059] Referring to FIG. 1, the present invention
provides a therapeutic system using 5customized bioelectromagnetic waves
varying dynamically with time for excitation, which includes a portable
cell or tissue excitation terminal or device 5 and advantageously a
separate external computer, computer system, or computer server 1. The
terminal or device 5 may be referred to herein as simply the portable
device 5 or as the cell or tissue excitation terminal. Advantageously, the
system is configured for communication with a remote or 10external computer
or server that provides system and device operating information and
signals, waveform characteristics, patient treatment data and history,
statistical and other information and analytics processing capabilities for
analyzing individual patients, multiple different patients, illnesses and
condition response to different treatments, as well as other information
and/or processing. The external computer or computer server 5 is
15advantageously used in examples of the system to provide for additional
processing, execution of computer programs for waveform generation and
analysis, analysis of patient user data and information, optimization, and
other analytic and storage functions that if included in the terminal
device 5 would result in that device being unnecessarily expensive.
Furthermore, it is technically advantageous to physically separate the EM
wave emitter from 20computational circuit elements, executing processors,
data storage, and the like so that EM radiation interference is reduced.
[0060]In one non-limiting example, the portable cell or tissue excitation
terminal or device 5 may operate autonomously and have memory storage and
processing logic that is sufficient to provide the diagnostic and
therapeutic operations described herein. 25Alternatively, the portable cell
or tissue excitation terminal or device 5 may be intermittently connected
or coupled with an external database and/or computer or server to provide
the described diagnostic and therapeutic features. A configuration of the
portable cell or tissue excitation terminal or device 5 may be chosen with
manufacturing and sales price in mind and where a lower cost device 5 is
advantageously, the system configuration with a server 



30may be advantageously adopted. It will be appreciated that even when a
server is  configured, a cloud-based server may be employed to provide
access to additional processing and/or data storage and retrieval. [0061]In
another non-limiting example of the portable excitation terminal or device,
the device provides a case or housing that contains and includes a wireless
front-end for wireless 5communications with antenna, a micro-controller or
processor logic, an accelerometer or other heartbeat or pulse sensor and
optionally other sensor, a coder-decoder (CODEC) circuit or computer
program encoding and/or decoding a digital data stream or signal, a
waveform shaping and generating unit or engine, a power driver unit coupled
with the control integrated circuit (IC) or processor or microprocessor, or
CPU 50, and a magnetics (or 10electromagnetics) unit that includes an
inductor element that is responsive to a current signal from the Power
driver to emit the EM field. [0062]In one non-limiting example, when a
server or server function is provided, the server 1 is connected or coupled
to the cell excitation terminal 5 through a communications link such as
through a wired and/or wireless private or public wireless network 3. A
wireless 15coupling from the cell excitation terminal 5 is preferable
because if permits unencumbered movement (no wires or cables) between the
cell excitation terminal 5 and any other system or network component;
however, it will be appreciated in light of the description provided here
that a wired connection or coupling may be used for communications with the
cell excitation terminal 5. The network, such as a public wireless network
3 may be a common wireless 20communication network or Internet. Other
wireless technologies, such as WiFi, WiMAX, Bluetooth, or other
radio-frequency or optical wireless communication links or means may be
used. Furthermore, various different wired and/or wireless communication
links may be used in combination for communications between the cell
excitation terminal 5 and any external entities, such as the server I.
25[0063] The server 1 may be a private or proprietary server platform or a
public service 



platform, and can provide services for multiple patients or users at the
same time. The server 1 includes a database 11 (or may be coupled to or
with separate databases), and an optimization module 12. The portable unit
or cell excitation terminal 5 is a small sized micro therapeutic apparatus
or device 5, can be conveniently located or fixed on a part of a 30 human
body and perform therapy (EM radiation) on the part, and can be used as a
part of the remote therapeutic system or separately. In one non-limiting
example, the small sized micro  therapeutic apparatus or device 5 is sized
and shaped to fit within and conform to the human hand so that EM wave
emission out the surface of the device 5 may be directly radiated into the
biological tissues of the palm of the hand. In this particular example, the
device 5 has a size of less than about 4 inches by 2 inches, while in other
examples, the device 5 may be 5smaller, for example on the order of
approximately 1-3 inches in any dimension. The emission area is
advantageously between about V2 inch and 2 inches, though larger or smaller
emission areas by be utilized. Therapeutic treatment may optionally include
manually moving or manipulating the location of the cell excitation
terminal 5 over a patient body part or region. The server 1 is connected to
the public wireless network 3 through a 10communication function module 13.
[0064] The inventive cell or tissue excitation terminal or device may be
made to suit the particular treatment application. [0065]In one
non-limiting example, the portable excitation terminal device or unit has
several specific functions that may include: (a) means for receiving the
encoded (encoding 15is optional) waveform data, for decoding it (only when
optionally encoded), and for converting the data into an analog
electromagnetic field (including field strength, waveform shape, waveform
period). It also includes (b) means to radiate and focus the
electromagnetic field into the patients body, and (c) means to measure or
sense the patient's heartbeat and use it as a feedback to fine tune the
magnetic field and in some treatment regimes to modify or 20control or
attempt to modify or control the heartbeat. Encoding may be used either to
maintain a privacy or security or proprietary interest in a particular
signal waveform, or to provide data compression, or for other reasons or
combinations of reasons. [0066]The portable unit, also or alternatively
referred to as the cell or tissue excitation terminal or device, includes a
control integrated circuit (control IC) such as a processor, 25processing
logic, or Central Processing Unit (CPU) 50. The control integrated circuit,



processor, processing logic circuit or CPU may advantageously interoperate
with firmware and/or software that modifies and controls the operation of
the portable unit under programmatic control. This control integrated
circuit component provides: [0067] (a) a Radio Frequency (RF)
communications interface,  [0068] (b) a data processing element, and where
encrypted information is to be communicated, such as customized waveforms
that may be proprietary and/or patient health data that may be protected,
the processing element may include encryption and decryption processing
features or element, 5[0069] (c) a digital-to-Analog (D/A) conversion
module or unit for converting digital waveform information into an analog
signal for driving the inductive emitter element, [0070](d) a power
generation circuitry, and [0071](e) a sensor or detector for sensing
patient physiological status, such as an     accelerometer, Infrared
detector, or other heartbeat or patient pulse rate sensing device or
10other sensing means; [0072]The control integrated circuit (control IC)
such as a microprocessor, processor, processing logic, CPU or other
processing means is the device's brain or intelligence and will manage the
overall processing, system timing, RF, communications, and the sensor(s)
such as the heartbeat detector, pulse detector, skin moisture detector,
blood oxygenation detector, 15temperature detector, or other sensor.
Additional intelligence may be provided by a coupled or intermittently
coupled external processor such as another computer or server. [0073] The
waveform shaping section will smooth the output signal from the control IC
processor, and may in some examples also be responsible for level shifting
the voltage level to match the power driver stage. 20[0074] Combining the
power driver stage with the magnetics unit or inductor element(s) generate
the requisite electromagnetic field. Since the field strength is related to
the current level flowing through the magnetics or inductor element(s) so
the electromagnetic field strength of the portable excitation terminal is
controlled at least in part by providing an appropriate current signal,
such as I(t) as described in greater detail elsewhere herein, in the 



25current path.In one example, the inductor element is designed so the
electromagnetic field is radiated perpendicular to the plane of a printed
circuit board (PCB) that carries or mounts the several circuits and devices
within the portable exciter terminal or device 5 so the EM wave field will
be radiated from the flat face of the portable handheld unit and into the
body portion.  WO 2012/048302PCT/US2011/055487 [0075]In one non-limiting
example, the electromagnetic field strength radiated by the unit will range
from approximately 10 micro Tesla (10uT) up to 325 micro Tesla (325uT),
though these field strength examples are not limitations of the invention
and higher or lower levels may be applied. Patient body characteristics,
identified sickness, disease, or condition as 5well as sensor feedback may
suggest higher or lower filed strengths for appropriate beneficial
treatment efficacy. [0076]Referring to FIG. 2, the portable device or cell
or tissue excitation terminal 5 according to an example the present
invention includes a processor, microprocessor, processing logic circuits,
or central processing unit (CPU) 50, a human body status detection 10device
or sensor connected to the CPU 50 and is used to monitor human body or
biological tissue status, a device for communication with the outside, one
or more bioelectromagnetic wave generators, and a power device for
providing the devices with power. References to a CPU in this patent is
intended to mean or include a processor, a microprocessor, a processing
logic circuit, a central processing unit (CPU), or combinations of these.
The processing 15logic may be hardware and may include firmware and/or
software (executable computer program instructions as well as data) to
control and/or change the operation of the hardware. The (when only one) or
each (when more than one) of the bioelectromagnetic wave generators 581,
582 is connected to the CPU 50, and the CPU 50 controls, according to a
signal detected by the human body status detection device (such as the
Heartbeat sensor or 20detector 58), the bioelectromagnetic wave generator
to send bioelectromagnetic waves corresponding to a detected or sensed
status or subject patient. Although two wave 



generators 581, 582 are illustrated and described for this particular
embodiment, it will be understood that other embodiments have only a single
wave generator and also may not require such complex waveform selection or
multiplexer circuits or logic. One embodiment 25provide only a single
waveform generator that has the ability to generate many different waveform
characteristics. [0077] In this embodiment, the device for communication
with the outside is not shown in FIG. 2, and is a common communication
device, for example, an antenna and a relevant communication module of a
mobile phone connected to the wireless communication network, 30or a wired
or wireless network connecting device connected to Internet. Bluetooth,
WiFi, WiMAX, or other wireless or wired communication means may
alternatively or additionally be used.   [0078] The power device adopts a
battery, for example a common lithium-ion battery, and includes a battery
charger 51, a battery 52, and power supply modules 521, 522, and 523. An
external AC charger will provide power to the internal battery charger 51
to charge the battery 52 to guarantee continuous supply of power of the
battery 52. Replaceable batteries 5may alternatively be used. The battery
52 supplies power to components of the cell excitation terminal through the
power supply modules 521, 522, and 523 respectively. It will be understood
in light of the description provided here that a single power supply may be
used so long as that single supply provides an appropriate voltage and
current to provide operating power to satisfy the power requirements of the
device 5 circuitry. The battery 10charger 51 is connected to external power
through a power connection port 531, so as to perform charging. [0079] For
embodiments of the portable excitation terminal that provide two waveform
generators, the EM wave generator is formed by a waveform multiplexer 56,
drivers 561 and 562, and waveform generators 581 and 582 connected to the
drivers 561 and 562. The 15waveform multiplexer 56 is also common equipment
in the market, receives the digital signal representing waveforms output by
the D/A conversion module 55, which processes and converts the digital
signals from the CPU into the required analog signal. In this embodiment,
two sets of EM wave output equipment are included. The waveform multiplexer
56 can output two waveform analog voltage signals that are input to the
drivers 20561 and 562 respectively. The drivers 561 and 562 respectively
drive the waveform 



generators 581 and 582 to generate the corresponding bioelectromagnetic
waves. The waveform generators 581 and 582 may adopt coil inductors to
generate EM waves of a certain voltage. In this embodiment, EM waves in two
paths are generated, and the two kinds of EM waves may have the same
waveform or different waveforms. In addition, also 25according to needs, it
may be designed to generate EM waves in one path or more than two paths,
and one or more drivers may be designed. The waveform generators 581 and
582 are configured to be able to use a relatively low-frequency pulsed
magnetic field to stimulate blood circulation in the body of a patient. The
low frequency normally ranges from 10 Hz to 200 Hz, typically ranging from
20 Hz to 120 Hz, more typically ranges from 20 Hz to 40 Hz, 30and is about
or actually 30 Hz (for example, 303 Hz) in a specific case. [0080] Other
examples of the portable excitation terminal have only a single wave
generator and do not require the waveform multiplexer 56 or the second
driver 562.   [0081] The central control unit 50, which may be a integrated
circuit such as a microprocessor or a single-chip microcomputer, is the
control center of the cell excitation terminal and controls the operation
of the rest of the components in the device. The D/A conversion module 55
performs the conversion of digital representation of the waveforms
5generated by the central control unit 50 into analog waveform, which is
then used by the driver circuitry to excite the waveform generators, thus
generating the desired EM field. [0082] In this embodiment, the human body
status detection device is implemented as a heartbeat sensor 58. The
heartbeat sensor 58 can measure a heart rate of a human body, and input the
heart rate to the central control unit 50. The central control unit 51 may
determine 10current physical status of a patient according to parameters
read by the heartbeat sensor to determine a required therapeutic EM
waveform or waveform combination and a therapeutic manner, so as to send
control signals (digital signals representing waveforms) to the D/A
converter, waveform multiplexer 56 and the drivers 561 and 562, so that the
waveform generators 581 and 582 respectively generate a determined EM wave
or EM wave 15combination to perform radiation therapy on the patient
according to the determined manner. Similarly, the human body status
detection device for measuring the physical status of the human body may
also be a motion and acceleration detector, blood pressure detector or
sensor, a human body blood viscosity detection device, an
electroencephalogram (EEG) measurer, an electrocardiogram (ECG) measurer,
or other apparatuses or devices capable of 20detecting the real-time
physical status of the human body conveniently. One or more of the
apparatus or devices may be used to provide a set of data of the human body
status. 



[0083] The motion sensor 54 may use or adopt a motion accelerometer for
measuring the heartbeat and/or pulse. Alternative implementations use an
Infrared (IR) based detector to sense or misuse the heartbeat and/or pulse.
When used, the accelerometer is a highly 25sensitive motion sensor. When a
patient or a user holds the device by hand and stays still, the sensor
detect most small vibrations (such as heartbeats and blood flow pulses) in
the human body, a heart rate spectrum of the patient is embedded in a
vibration signal, detected signals are input to the central control unit
50, and the heat rate spectrum or pulses of the user are detected and
extracted from all of the signals through digital signal processing (DSP)
30technologies.  [0084] When the sensor for sensing or detecting a
heartbeat rate or timing (an optionally the intensity or strength of the
heartbeat or pulse) is used is an accelerometer it may be appreciated that
such accelerometer is a very sensitive motion sensor and when the patient
holds the device in their hand while resting, it will be able to detect
most of the minute  5 vibration (such as a heartbeat or blood flow pulse)
from the patient's body, and the patient's heartbeat pattern will be
embedded into the vibration signals. Other or different sensors that
provide status information or feedback for adaptation of the emitted pulses
may be used, such as the IR sensor described elsewhere herein. [0085] In
one embodiment, the portable device may be attached to the body at the
point 10 where the EM wave is to be applied in such manner that the
accelerometer can sense the pulse of blood flowing nearby and use this
sensed signal. Tape or straps may be used for the attachment, or in some
instances the weight of a towel or other covering may be sufficient to
maintain contact to facilitate accelerometer sensed vibrations or pulse.
The portable excitation terminal or device control integrated circuit, such
as the processor or CPU 50, may 15be responsible to interpret the signals
from the accelerometer and through Digital Signal Processing (DSP)
techniques it will detect and extract the patient's heartbeat pattern or
pulse from the overall accelerometer detected or generated signal. For
example, although the accelerometer may detect other patient movement, the
vibrations detected from such movement are of different characteristics or
frequency and may be filtered out using the 20signal processing techniques.
[0086] Many methods may be used to generate different bioelectromagnetic
waveforms. FIG. 3 illustrates a Pulse Wave Modulated (PWM) waveform with a
duty factor (black) that is varying with time, and illustrates a sinusoidal
or sine wave (a smooth curve) formed after low-pass filtering. 25 [0087]
FIG. 3 shows a pulse wave modulated PWM waveform with a time varying duty
cycle (pulses) juxtaposed against the sine wave formed after low-pass
filtering or a 



Digital-to-Analog conversion processing (smooth line). It should be
appreciated that a variety of different waveforms may be generated from
and/or synthesized the PWM signal in combination with the smoothing where
by low-pass or even band-pass filtering or by other 30Digital-to-Analog
conversion, and the use of Digital Signal Processing (DSP) and/or analog
processing techniques to form different waveforms from PWM waveforms of
this type are  known generally even though the formation of particular
therapeutic waveforms for use in generating and emitting EM field for
treatment was not heretofore known. If the duty cycle of the PWM waveform
stays constant, a DC level will be formed after low pass filtering. If the
duty cycle is not constant then a varying DC level may be created. The duty
cycle may 5be adjusted in accordance with the waveform so that the DC level
or bias is zero. [0088] A simple and effective low-pass filter can be
formed by using an resistor-capacitor pair. Combining PWM and a low-pass
filter forms a cost effective digital to analog converter, providing an
accurate and simple wave shaping and synthesis function. Waveforms of
different shapes, frequencies, and amplitude may be generated by combining
a 10 PWM system with a low-pass or even high-pass filter. More advanced D/A
converters can also be used in the terminal to perform even higher accuracy
waveform synthesis. It may also be appreciated that a D/A system may be
used to form the waveform from other input signals and the use of the PWM
with filtering is not a limitation of the innovation. The PWM and low-pass
filtering or D/A conversion is only example of how the input(s) to the
driver may be 15implemented to realize a D/A function. [0089] The central
control unit 50 can send human body status information to the server 1
through the communications module. The central control unit 50 can
customize a bioelectromagnetic waveform suitable for a specific patient
based on the downloaded information of the user's human body status
information and other physiological and medical 20parameters that are
stored in the database 11. These parameters can include therapeutic
history, known sickness, electrical properties of the patient's body, and
other specific factors, such as skin thickness, amount of fat and tissue
under therapeutic locations, heart rate, and/or other physical factors.
This technical feature is a core of the present invention.   [0090] A
liquid crystal display (LCD) 551 is used as the user interface to display
the 25working state of the whole cell excitation terminal or working
parameters during the excitation phase of the terminal. [0091] An optional
function connection port 532 is used for external connection, such as for
example a universal serial bus (USB) port, so as to provide and
input/output (I/O) interface for input data or download a program from the
outside. This may be provided 30instead of or in addition to any wireless
communications available with the device. 



WO 2012/048302PCT/US2011/055487 [0092] The power connection port 531 is
used to connect the power to supply the power to the portable device, such
as for charging an internal battery. [0093] A battery power detector 53 is
used to monitor a power use situation of the whole system. In addition to
providing an ability to monitor and detect a low battery situation that
5may suggest that the battery power is getting low, the battery power
detector 53 is advantageously provided as a safety feature so that a user
or therapist is not able to operate the device 5 when the device 5 is not
able to generate the intended beneficial therapeutic waves for treatment.
In other words, the battery power detector 53 is configured to disable the
device so that treatment cannot start and no uncontrolled EMF emissions can
occur that 10would or might harm the patient, or that would not result in
the intended treatment. As described elsewhere herein, the device 5 may
include a predictive feature so that the processing of the CPU 50, and
indication or stored history of the battery usage, and/or a smart battery
circuit that is able to identify how much charge is remaining, are taken
into account as well as the intended treatment, so that a signal or
indication may be provided that the 15remaining battery power is not
sufficient for the intended treatment. [0094]Referring to FIG. 1 and FIG.
2, the cell excitation terminal 5 and the server 1 communicate through the
private or public wireless network (such as the public Internet or any
private intranet), thereby forming a complete therapeutic ecosystem. The
server 1 may advantageously include all, some or a combination of the
following functional modules. 20[0095] (1) The database 11. The database 11
is used to store information and parameters relevant to each patient. The
general waveforms repository, a mapping of the relationship between patient
sickness or treatment condition relative to the applicable waveforms,
patient's physiological history, and other physical or status parameters
can be included. [0096] (2) The waveform or treatment model optimization
module 12. The waveform or 25treatment model optimization module 12
constantly reviews and analyzes the treatment results and efficacy of any
or all patients to intelligently select the best treatment scheme for any
patient. A treatment scheme can include waveform shape and strength
selection, treatment time period, and number of treatments. This constant
optimization process ensures that the treatment efficacy can be optimized
and the therapy can achieve the desired 



30beneficial effects. This is another important feature of the present
invention. Implementation  of the optimization module and algorithms
according to the aforementioned process may also be performed by persons
skilled in the art of designing relevant software or hardware. [0097] (3)
The communication function module 13. The communication function module 13
communicates with the cell excitation terminal 5 through a communications
link or 5interface, such as the public wireless network 3. It may be
appreciated that many different types of communication devices, protocols,
signaling schemes, are known in the art and may be applied to this
communication. A cell phone (mobile phone) may also be usefully used as the
module or a bridge for communications or connections. The cell phone can
forward the information received by the server 1 to the cell excitation
terminal 5 wirelessly through a 10local radio frequency (RF) channel that
is based on Bluetooth, or other wired or wireless connections.
[0098]Referring to FIG. 4, the central processing unit or control unit 50
acts as a central    control device for the whole therapeutic system,
controlling the operation of all the components in the system to perform
treatment on a patient, and to ensure a therapeutically 15effective and
safe dose of electromagnetic radiation. The workflow is as shown below.
[0099]In Step 401, the process is initiated including for example, loading
or verifying the waveform to be applied to the body part are loaded and
ready, placing the excitation terminal device at the treatment location,
and initiating or starting the treatment with the initial waveforms.
20[00100] In Step 402, a sensor detects a physiological status of the human
body or other animal or tissue undergoing treatment. In one non-limiting
example, the heartbeat sensor 58 is instructed to detect human body status
(such as pulse rate), and send the detected human body status information
to the database 11 of the server 1 through the communication module.
25[00101] In some non-limiting examples, information may be stored in a
memory of the device, such as in a separate solid-state memory or in a
memory associated with the CPU, so 



that for some situations, communication with the server 1 and/or database
11 may not be required and the treatment decision is made locally by the
CPU. It may further be appreciated that other processing that is described
as performed at the server 1 and/or with 30the database 11 may be performed
entirely by or in part by the device 5; however, the greater 23  processing
power and storage could result in a more expensive portable device. In some
non-limiting example, the external server and database may be a small
computer, such as a Personal Computer, or a hand-held computer such as an
Apple iPhone, iPad, or other smart phone that includes sufficient
processing power, database storages, application software, and 5the like to
interoperate with the portable device 5. [00102] In Step 403, a comparison
is performed between the associated therapeutic information on the patient
that was stored or measured and other associated therapeutic information
stored locally or on server 1, so as to determine a sickness or treatment
condition as well as a beneficial therapeutic treatment plan or stage.
10[00103] In Step 404, a therapeutic waveform or waveform combination and a
therapeutic means and/or regime are searched for and identified using
parameter comparison, pattern matching, or other statistical or analytical
techniques using the mapping relationship list or data structure of patient
sickness or treatment conditions and waveforms in the database 11. [00104]
In Step 405, a waveform or waveform set are selected from available
waveforms 15 or constructed as a customized waveform or waveform set, such
as by way of example but not of limitation, by instructing the D/A
converter (and any waveform multiplexer 56 that may be present in
embodiments having multiple waveform generators) to output a particular
waveform signal(s), which are respectively input to the driver 561 and/or
driver 562. When only a single waveform is selected and/or generated, the
waveform multiplexer 56 is not 20required and only one driver 561 is
provided. [00105] In step 406, the selected waveforms are input to the
driver 561 (and/or driver 562 when provided) so that the waveform generator
581 (and driver 582 if present) generates a corresponding EM wave (or EM
wave combination) to perform the therapy on the patient in a therapeutic
manner, for example, according to a set time period or cycle. It may be
25appreciated that only a single waveform may be identified and/or provided
or that two or more (a plurality) waveforms are identified and provided and
that the example shown in FIG. 2 represents only an example configuration.
For embodiments, having only a single waveform generator, the multiplexer
and selection are not used, and otherwise the method or process described
here is the same but using only the one waveform generator and driver.  



[00106] In Step 407, a therapeutic effect from the current and preferably
from prior treatments (if any) is measured and assessed, and data is input
to the optimization module 12 to optimize the mapping relationship list or
other data structure of patient sickness or treatment condition and
corresponding waveforms. It may be appreciated that the 5optimization
module may be performed either in a separate circuit, processor, and/or
computer program software implementation or alternatively or in addition be
performed in the processor, microprocessor, processing logic, or CPU 50
present in the portable excitation terminal device 5. [00107] In Step 408,
optionally but advantageously, a preferred therapeutic scheme is 10selected
by performing processing, selection, and/or filtering of candidate
waveforms, according to the therapeutic effect of the patient within a
certain period of time, and the mapping relationship list of patient
sickness or treatment conditions and/or other factors and waveforms is
optimized. This step may occur after the first treatment so as to optimize
the next treatment either in the same treatment session or in a subsequent
treatment session. 15[00108] FIG. 5 illustrates an embodiment of an example
optimization process 500 of the "mapping relationship list of patient
sickness or treatment condition relative to the applicable waveforms".
Referring to FIG. 5, an update process is as follows. [00109] Listing (Step
501) is performed as follows. A list is prepared, which advantageously
includes sufficient information to associate and select at least one
waveform 20that is a best match for treating a patient sickness or other
condition. In one non-limiting example the list or table includes "sickness
or treatment condition", "therapeutic waveforms", "a therapeutic means" of
a therapeutic scheme of a patient (for example Mr. Wang) within a period of
time (for example, 30 days or other time period), and therapeutic effects
which are classified into grades. For example the therapeutic regimes may
be numbers on some scale 25(such as a scale of 1-10) or using labels, such
as for example "excellent", "obviously effective", "so-so" or "some-what
effective", and "ineffective", according to recorded human body status
information and according to a set or predetermined standard. Meanwhile,
the parameters of various patients (such as Mr. Zhang, and Mr. Li) of a
certain period are also listed in the list or table. 30[00110] Sorting or
grouping and selection (Step 502) is performed as follows. For a certain
period of time, for example 30 days, data of all patients of the same
sickness or condition are 25  



grouped in the list, data parameters corresponding to "excellent" and
"obviously effective" or other ranking scheme in each group are selected as
these are now known to be useful for achieving a beneficial therapeutic
effect. 1001111 Comparison (Step 503) is performed as follows. The data
parameters 5corresponding to "excellent" and "obviously effective" or other
ranking scheme and selected during the sorting are compared with a
therapeutic effect in the current list. [00112] Update (Step 505) is
performed as follows. The "therapeutic waveforms" and "therapeutic means"
of the sickness or condition corresponding to the compared data parameters
being good or effective are used to replace the original "therapeutic
waveforms" 10that may have been less effective or not effective and
"therapeutic means". [00113] In one non-limiting example, the above process
500 may be performed constantly or repetitively and predetermined or
dynamically determined time intervals, such as in a circulating and
repeating manner, so that an optimized therapeutic scheme and dosage are
applied. In some non-limiting examples, the updating will occur during the
emission and 15delivery of EMW to the patient so that the waveforms are
constantly updated. In other non-limiting examples, they may be updated
between treatments, or the treatment may be paused or suspended and
emissions stopped while an update is made, and then the therapy resumes
with the different waveforms. . [00114] Functions of the processor,
processing logic, microprocessor, central processing  20 unit, or central
control unit 50 are already described above clearly. However, for persons
of ordinary skill in the art, the central control unit 50 as a functional
component may reside in the cell excitation terminal 5, or separately
reside in the server 1, or integrated together with other components, for
example, the database 11. In some non-limiting examples, a portion of the
central control unit 50 may reside in the device 5 and more processing
intensive 25operations relying on a processor or supplementary processor in
an external unit such as in a separate computer or server. [00115] FIG. 6
is a schematic view of an embodiment of the mapping relationship list or
table of patient sickness or condition and waveforms. The list is formed by
"sickness", "therapeutic waveforms", and "therapeutic means". The sickness
is in a left column, and  involves various sickness capable of being
treated, for example, a heart disease, a high blood pressure, high
cholesterol, and a headache.   [00116] The heart disease may be divided
into heart diseases Al and A2 according to ages and the sickness. The high
blood pressure may also be divided into high blood pressures Bl, 



5B2, and B3 according to ages and sickness or according to other factors.
[00117] A middle column indicates therapeutic waveforms including P1, P2,
and P8, which may be a single waveform, or a waveform combination of two or
three (or more) waveforms, and waveform features, such as intensity, of
each of the waveforms may not be the same. A right column indicates a
therapeutic manner or means, for example therapeutic manners such 10as a
continuous therapeutic period of time including Ti, T2, T3, and T4, an
intermittent therapeutic cycle including Sl, S2, and S3, and a frequency
indicating cross-use of various waveform combinations. [00118] According to
the list shown in FIG. 6, the central control unit 50 (such as CPU within
the device 5 or in combination with an external processor) can customize a
preferred 15therapeutic manner corresponding to certain sickness or
condition according to information such as physical status of a patient.
[00119] Therefore, it can be seen that the therapeutic manner can optimize
and in many instances guarantee that a preferred therapeutic effect can be
achieved by combining the time, cycle, and frequency and by radiation of
various therapeutic waveforms and therapeutic 20 waveform combinations.
[00120] As described elsewhere herein, the therapeutic manner also results
from the optimized mapping relationship list of patient sickness or
condition and waveforms. Advantageously, the optimization is constantly
updated or at least updated at frequent intervals. The optimization is
based on assessment, feedback, and analysis such as using 25comparison,
selection and filtering performed on several therapeutic schemes, thereby
constantly optimizing the therapeutic effect and ensuring the therapeutic
effect to be reliable and accurate. It may be appreciated in light of the
description here, that this updating and optimization is a major difference
between the present invention and the conventional prior art, makes a
breakthrough in the EM radiation therapeutic manner and a therapeutic
effect of  the EM radiation therapeutic manner, and is achieved through
creative efforts of the inventors of the present invention. [00121] The
therapeutic bioelectromagnetic waveform according to the present invention
depends on the sickness or condition of the patient and various items of
human body status 5information, such as heartbeat rate, pulse rate, blood
pressure, stress level (possibly as 



measured by a skin moisture detector or sensor), blood oxygenation, level
and/or other biological or body vital signs or conditions alone or in any
combination. The waveforms have different shapes, cycles, and intensity,
which are all listed in the mapping relationship list or other table or
data structure of patient sickness or condition and waveforms and are
10updated from time-to-time. [00122] FIG. 8 provides a table identifying
various tested person, the symptoms exhibited or described by the tested
person ###, a testing scheme, a time and times for testing, and assessment
of the test, and a change or therapeutic effect. The table of FIG. 8
identifies various sicknesses various sickness" such as a headache, stomach
ache, cold, cough, 15insomnia, and lumbago. [00123] The example waveform
shown in FIG. 7 is a result from therapy performed in a certain period of
time in respect of various sickness shown in FIG. 8. According to the
therapeutic result, an embodiment of the waveform shown in FIG. 7 has a
therapeutic effect on the identified sickness or symptoms of the sickness
or condition, such as for example on 20headache, lumbago, and cold or
influenza, thereby being "obviously effective" (achieving an obvious
therapeutic effect). [00124] In addition to the example waveform of FIG. 7,
it will be appreciated that a great variety of different waveforms may be
constructed using the simple D/A converter consisting of a PWM digital
pulse stream, and resistor-capacitor circuit or RC filtering, and then
driving 25the waveform generator as described to generate the current
waveform I(t). In one non-limiting example, the waveform generator that
participates in generating the emitted electromagnetic wave (see for
example the waveform generators 581, 582 of FIG. 2) may include at least a
physical inductor usually in the form of a wire coil that has at least some
electrical resistance as well as the inductance. Tuning for particular
inductor characteristics 30may be achieved by selecting the physical
inductor properties to achieve the desired characteristics including the
time constant. Wire passing a current may be coiled in order to  WO
2012/048302PCT/US2011/055487 concentrate the magnetic field generated with
the size of the wire, the number of coils, the diameter of the coils (inner
and outer diameter if coiled in the form of an annulus) and the thickness
of the coil being possible factors in defining the inductance and its
inductive element properties. It may be appreciated that different
excitation terminal devices may use 



5 different coil properties in combination with the waveforms in order to
achieve different effects. Furthermore, multiple or a plurality of same or
different inductive elements may be used in a single excitation terminal
and be energized at the same or different times (perhaps switching between
them during a single treatment session or available at different times for
different treatments) in order to achieve the desired EM wave emission(s)
and optimal 10therapeutic benefit. 1001251 As is known in the electrical
art, inductance is the ability of an inductor to store energy in a magnetic
field. An inductor generate an opposing voltage proportional to the rate of
change in current in a circuit. The standard definition of the
self-inductance L of an electrical circuit (in webers per amp, referred to
as henries, but any consistent set of units 15 may be used) is voltage
equals the self-inductance L multiplied by the change in current divided by
the change in time or v L di/dt, where v denotes the voltage in volts and i
the current in amperes.   1001261 It will be appreciated therefore that the
system and device according to examples of the innovation described here
are adapted to generate and utilize a great variety of different 20
waveforms, and that it would be impractical to describe all of the possible
waveforms here.  1001271 However, one general form of a particularly useful
waveform is a waveform that has been found to be a therapeutically
effective waveform generated by the waveform generator of the form: 0 , t <
0 I.x(1-( 1 /e")) , 05tst1 ,Equation (1) o , t>t, where a) 5 msec < ti <
0.1 msec 29  b) 0.3 msec < T < 20 msec and T is a time constant of
generation of the waveform generator, t is any time point, 5(ti - t) is a
duration or on-time of a pulse, and -'max is a maximum direct current (DC)
following in the circuit. 



[00128] In accordance with one example of the system, device, and
therapeutic application including both diagnostic and treatment features
that can be used separately or in 10combination, it has been determined
that the system, device, and method, a portable device that generates PEMF,
can provide significant benefits to a patient's cardiovascular system.
[00129] More specifically, the device, system, and method have been found
to improve the condition of patients with Hypertension (high blood
pressure) which is a cardiac chronic medical condition in which the
systemic arterial blood pressure is elevated or too high. as 15well as
Hypotension (low blood pressure) in which the systemic arterial blood
pressure is too low. [00130] With hypertension, the heart has to work
harder than it should to pump the blood around the person's body. Blood
pressure involves two measurements, systolic pressure and diastolic
pressure. Normal blood pressure is usually regarded as a systolic/diastolic
pressure 20of 120/80 mm/Hg. The systolic blood pressure is the pressure in
the arteries when the heart muscle is contracting. The diastolic blood
pressure is the pressure in the arteries between heart beats when the
cardiac muscle is relaxed or not contracted. It is generally recognized
that high blood pressure is anything above systolic/diastolic pressure
140/90 mm/Hg. Hypotension is the opposite of hypertension. 25[00131]
Persistent hypertension is one of the risk factors for stroke, myocardial
infarction, cardiac or heart failure, and arterial aneurysm, and is a
leading cause of chronic kidney failure. Other and related coronary heart
disease (including for example, but not limited to  WO
2012/048302PCT/US2011/055487 coronary artery heart disease involving
myocardial ischemia, and arrhythmia and ventricular fibrillation) may also
develop, and there may be other ill effects from hypertension and
hypotension. (00132) In terms of blood pressure improvements, experimental
data have indicated that the 5 device, system, and method are able to
beneficially alter or correct blood pressure (high or low) within
substantially a ten percent (10%) range or window, and more usually within
a 5% to 10% range or window, with particular results indicating a 8% range
or window. More of different beneficial improvements may be realized with
other examples of the device and method and with further refinement and/or
customization in the signals. For example, 



10 continued research and development are expected to modify blood pressure
to even a greater range, such as by as much as 20%, and possibly more with
additional research and development and/or in conjunction with other
treatment regimes. Even an 10% reduction in a hypertensive person having an
untreated systolic/diastolic pressure of 140/90 mm/Hg and having a
beneficial reduction of 10% would achieve a systolic/diastolic pressure of
126/81 15 min/Hg moving that person out of the recognized hypertensive
range or prehypertensive range, a further reduction would provide an even
further benefit. The improvement is blood pressure is in addition to other
realized benefits. (00133) By way of example, but not of limitation, the
radiated PEMF may be generated by      a repetitive current waveform, and a
single cycle of the current waveform as a function of 20 time 1(t) can be
defined by the following Equation (2): 1(t) = t 0,t < 0 (I - ( o.c > t, 1 /
el')) , o 5 t t,. Equation (2)  Where: 25e is the exponent function; t is
equal to the time constant created by an inductor element in the driver
circuit; 



t is any time point or point in time; (ti - t) is the duration or the
ON-time of the pulse, and 'max is the maximum DC current that can flow
through the driver circuit. 5[00134] In accordance with one non-limiting
example, the maximum current (Imax ) is the maximum sustainable current
that the circuit can provide to the driving circuitry. More importantly, it
represents the maximum current achievable within the time constant (T),
which is relevant to the output power of the circuit as indicated by
Equations (2) and (3). [00135] In order to achieve the maximized or
optimized or at least near-maximized or 10near-optimized therapeutic
efficacy or at least a therapeutically effective amount for beneficial
improvement of the patient's cardiovascular conditions, the following
factors are advantageously considered and adjusted or optimized to the
extent possible: [00136] (a) the point of application of the Pulsed EMF
(PEMF);      [00137] (b) the frequency of EMF pulse switching for example,
frequency in oscillations or 15cycles per second or Hertz (Hz); and 1001381
(c) the magnetic field strength of the EMF at the point of application (or
at some other reference point) [00139] Due, for example, to varying
physiologies of patients, a range of frequency of the EMF pulse switching
and of the EMF magnetic field strength are advantageously considered 20to
achieve the desired therapeutic benefit for each patient and for different
points of applications to the body or body tissue. It has been determined
that application of PEMF within the defined range of frequency and field
strength maximizes the therapeutic effect, while application of frequencies
and/or field strengths beyond the defined ranges will have minimum
beneficial therapeutic effect or no beneficial therapeutic effect to the
patient's 25cardiovascular system. 



[00140] It may be appreciated that the reference above is to the magnetic
field strength (measured in tesla or micro-tesla) as compared to an
electric field strength that is or may also be generated. The difference is
that a force of magnetic field on a charged particle is  generally due to
the charged particle's movement while the force imparted by an electric
field on a charged particle is not due to the charged particle's movement.
[00141] Non-limiting examples of the system, device, and method may provide
therapeutic treatment benefits based on the magnetic field applied, the
electric field applied, and/or on the 5combination of magnetic and electric
field applied. [00142] The ranges of PEMF frequency and field strength that
provide the beneficial therapeutic effect are as follows: [00143] (a) EMF
pulse switching Frequency range: generally between about 10 Hz and about 75
Hz, and more particularly between substantially 15 Hz to substantially 60
Hz, where 10the optimum switching frequency may usually be dependent on
characteristics of the patient tissue and/or body part or area where the
pulsed EMF is applied. [00144] (b) Magnetic Field Strength range: generally
between about 25 uT (micro Tesla) and 500 uT, and more particularly between
substantially 50uT to 300uT, and even more particularly in the range
between substantially 100 uT and 200uT. The tesla (T) is the
15international system unit (SI) derived unit of magnetic field B (which is
also known as "magnetic flux density"). One tesla is equal to one Weber per
square meter. [00145] It may be appreciated in light of the description
provided herein that the actual setting of the PEMF device and/or system
characteristics (such as frequency and field strength) and the method
applied will or may advantageously be customized to suit the 20particular
patient and/or the condition to be treated for a patient, or set according
to both the particular patient and the condition to be treated for the
particular patient. Furthermore, as treatment progresses over time, the
treatment characteristics may be altered either according 



to predetermined plan, treatment regime, or policy or in response to
feedback from the patient. However, it will be appreciated in light of the
description provided here that a  25 therapeutically effective treatment
may be provided by a set of default device characteristics within the
defined ranges even if those device characteristics do not provide a
maximized or optimized treatment or therapeutic benefit for all patients.
[00146] When a fifty-percent (50 %) signal duty cycle (half "ON" time and
half "OFF" time), the frequency range of 15 Hz to 60 Hz maps according to
the relationship frequency (f)  WO 2012/048302PCT/US2011/055487 equals
1/(2xt1) into the waveform equation having the time parameter t and time
constant parameter t as follows: o  t<0 Inuns x(i_ole")).05t<tiEquation (3)
0t>ti 1001471 While the fifty-percent duty cycle has been found to be
effective, operation of the device, system, and method are not limited to a
fifty-percent duty cycle, or even substantially fifty percent duty cycle
(e.g., with a 10% variation). 10 where 8.3 msec < ti < 33.3 mscc 1.25msec <
T < 2.0 msec [001481 The range of values for other frequency ranges may be
calculated according to the expression : frequency = 1/(2xt1) for a
fifty-percent duty cycle. 15 [00149) In addition to the frequency and the
field strength, the point of application of the focused electromagnetic
field is also critical to the treatment efficacy. Through testing, it was
determined that there are two plausible points of application for the
treatment to be effective. One point is in the center of the patient's palm
and the other point is the center of the sole of 20 the patients foot. At
both the palm of the hand and the sole of the foot a heartbeat or pulse may
be detected by the heartbeat sensors described herein. Also, both of these
locations have an acupuncture point, at acupuncture point in the palm area
of the hand (at acupuncture point PC8 or LaoGong) and at the acupuncture
point at Kll or YongQuan) on or near the sole of the foot. 



25[001501 In an embodiment of the present invention, the cell or tissue
excitation terminal 5 may be used as a separate component to operate, and
the optional server 1 is not needed. In 34 RECTIFIED SHEET (RULE 91)  this
case, the processor, processing logic circuit, or CPU 50 can control the
whole device 5 to perform therapy on a patient, meanwhile the database 11
of the server 1 and other functional modules are integrated into the cell
excitation terminal 5 or the processor or CPU 50, and when the cell
excitation terminal 5 works alone, and the cell or tissue excitation
terminal 5 5 may be provided with generation, storage, and downloading of
new and modified encoded data waveforms (which therefore may be applied to
the patient) anytime and anywhere through a cell phone network or other
wired or wireless communication network, thereby also achieving the
objective of the present invention.    [00151] It may also be appreciated
that only an intermittent connection or coupling with an 10external
information and/or processing source such as the server 1 and/or database
11 may be needed. [00152] An example working process 1100 of the
therapeutic system according to a non-limiting example of the present
invention is described below. [00153] First, the cell excitation terminal 5
is physically located, placed, or fixed on a part 15 of a human body (Step
1101). For example, at or near an acupuncture point of a body part such
held or otherwise attached to the palm of a human hand, stepped upon or
attached to the sole of a human foot, at an arm, or at another location.
The cell or tissue excitation terminal 5 is very small (in one example,
generally between about 3 inches wide x 4 inches long x 2 inches high or
thick as it would extend from the body when applied and 1 inch wide x 2
20inches long x 1 inch high) and therefore is very easy to be fixed or
located on a body part. Optionally but advantageously the cell or tissue
excitation terminal 5 may be provided with some attachment means, such as
straps, a renewable adhesive surface, taped, or simply placed on the body
region to receive the treatment. In one non-limiting example, the
excitation terminal may be held in the hand or palm of the hand with the
housing over the emitter in 25contact with the palm of the hand so that it
may readily be held in place by the person undergoing treatment.
Alternatively, Velcro straps may be used to attach the excitation terminal
device 5 to the hand. In yet another non-limiting example, the excitation
terminal device 5 may be placed in a pocket in a glove worn on the hand of
the person receiving treatment, the glove optionally having a hole or
aperture that permits the emitter surface to be 



30in contact with the palm of the hand. When the excitation terminal device
5 is adapted for treatment at the palm of the hand, a sensor that uses an
Infrared (IR) beam may be used to  measure patient status information at a
fingertip, such as blood flow, oxygenation, pulse, heartbeat, and other
parameters. Furthermore, a skin conductivity surface may also be provided
that monitors and measures moisture on the patient's skin as this can be an
indicator of mental or emotional stress or other physiological condition
and may provide useful 5information as part of the customization of
waveforms. [00154] The cell or tissue excitation terminal 5 is then powered
on (Step 1102) such as by moving the position of a physical on-off switch
or by sending a command or signal via a wired or wireless communications
link. In this case, once the cell excitation terminal 5 starts working, the
heartbeat sensor 58 detect human body status or subject information
constantly 10or at predetermined or dynamically determined sampling
intervals (Step 1103), and sends or communicates the human body status
information to the processor or CPU 50 (Step 1104). [00155] Then, when an
external server 1 and database 11 are configured, the human body status
information is sent (Step 1105) to the database of the remote server I
through the communications link or network, such as to a private or public
wired and/or wireless network 15to be stored (Step 1106) and later
optionally accessed (Step 1107) for future reference, dynamic and adaptive
customization, and other operations and uses as described elsewhere herein.
[00156] According to the human body status information and stored or timely
measured other physical status parameter data, a corresponding
bioelectromagnetic wave (information) 20and therapeutic manner is selected
(Step 1108) for the patient from the mapping relationship list or table of
patient sickness and waveforms. The processor or CPU 50 of the cell or
tissue excitation terminal 5 sends data to the D/A converter, controls
(Step 1109) the waveform multiplexer 56 (if present) , the driver 561 (and
driver 562 if present), and the waveform generator 581 (and waveform
generator 582 if present) connected to the driver 561 (and 



25driver 562 if present) to generate (Step 1110) the corresponding
bioelectromagnetic wave and use the therapeutic method to perform therapy
on the patient directly. [00157] In examples having only a single waveform
generator, the processor or CPU 50 of the cell or tissue excitation
terminal 5 sends data to the D/A converter, controls (Step 1109) the he
driver 561, and the waveform generator 581, connected to the driver 561 to
generate 30(Step 1110) the corresponding bioelectromagnetic wave and uses
the therapeutic method to perform therapy on the patient directly. 36
[00158] In addition, optionally but advantageously during the therapeutic
process, the sensors in the cell or tissue excitation terminal 5 further
detects (Step 1111) the human body status information of the patient
constantly, and transfers the information (Step 1112) to the processor or
CPU 50 and (when present) to the remote server timely (Step 1113), so as to
5timely adjust, select, or change (Step 1113) the bioelectromagnetic wave
for radiation therapy. This effectively completes the therapy or therapy
session at least for a period of time.  [00159] In addition, optionally but
advantageously after the therapy is completed, the EM wave, the therapeutic
means, and a therapeutic effect (which can be reflected by or analyzed
10from the detected human body status information or other test, status, or
subject information) of the therapy are sent (Step 1114) to the server 1 to
be stored (Step 1115). [00160] After the number of the patients reaches a
certain value or even an individual patient has received several
treatments, the optimization module of the remote server may update (Step
1116) the mapping relationship list of patient sickness and waveforms with
the 15waveform and therapeutic means corresponding to, for example, the a
well performing effective or "excellent" therapeutic effect among the
therapeutic effects. In this way, the patient may receive EM radiation
updated settings and waveforms from time-to-time, thereby providing and in
many instances guaranteeing constant dynamic and adaptive optimization of
the therapeutic effect, and meeting requirements from ever changing
physical status of the 20 human body. [00161] In addition, the therapeutic
system according to the present invention may optionally but advantageously
be controlled remotely, so that the therapeutic EM waves may be adjusted or
changed during the therapeutic process of the patient, so as to be adapted
for 



various changes of the human body in a timely manner. In some non-limiting
treatment  25 regimes, there may even be prescribed changes over a period
of time, such as applying a first type or characteristic during a first
period of a treatment session and then applying a second (or subsequent)
type or characteristic during a second (or subsequent) period of a
treatment session.   [00162] In an embodiment of the present invention,
timely dynamic and or adaptive change 30 and/or customization of the
therapeutic EM wave may further improve the therapeutic effect.
Non-limiting examples are further described below.  [00163] In one further
specific but non-limiting example, (1) the EM wave therapeutic method being
used may also vary according to different situations. For example, by
sensing a heartbeat or pulse frequency of a patient, the heartbeat
frequency of the patient is used to directly synchronize or change a
specific EM pulse or a set or series of EM pulses within a 5period of time
before, during, and/or after a heartbeat or local blood pressure pulse, or
alternatively the sensed heartbeat frequency is used to determine when and
where changing or replacement is performed by using a different or modified
EM pulse or EM pulse set. It may be appreciated that since often the
heartbeat or pulse rate and expected time of the next heartbeat or local
pulse does not vary too much from beat to beat or pulse to pulse during a
10few seconds of time, the synchronization may be accomplished either by
sending the heartbeat or pulse, by predicting the heartbeat or pulse over a
short period of time, by a combination or these two, and/or in other ways.
[00164] For example, in a non-limiting example, a selected first wave and
specific waveform properties of that selected first waveform may be used to
change the EM wave by 15 a certain manner, for example, by changing a
waveform shape and/or frequency components, an amplitude, a combination of
amplitude and waveform shape or frequency components, timing, or other
properties. These changes may be made, for example but not by way of
limitation, between heartbeats or between blood pressure pulses but at time
corresponding to the heartbeats or local blood pressure pulses at the area
or region of the patient body where 20 the EM wave therapeutic treatment is
being applied, which may be a change applied to only modify the EM pulse at
a rate being 30 Hz (30 times or cycles per second) corresponding to or
synchronized with the heartbeats (for example, 60 to 120 heartbeats per
minute), or may be used to preset or dynamically determine the number of
the EM pulses, or preset or dynamically determine a time period at or
approximately at the heartbeat or the blood 25pressure pulse. [00165] In
another further specific but non-limiting example, (2) a device is used to
modify an EMF (magnetic field and electric field), or modify only a
magnetic field, or modify only an electric field based on timely human body
status information of a patient. For example, a response to an EMF (for
example a heartbeat frequency or a heart rhythm change), so as to 30achieve
a desired effect, thereby further improving the therapeutic effect. For
example, heartbeats, the heat rhythm, and/or, for example, other
heart-related patterns or conditions sensed or acquired from an instrument
such as an EEG and/or ECG, are used as feedback to  the system according to
the present invention. Optionally, an extra sensor device is disposed in
portable equipment or separately to sense other body symptoms of a patient.
For example, an EEG signal may be acquired from a human body, particularly
from a head area of a patient or a person undergoing therapy. Multiple
sensors or sensing devices may be used at 



5different locations at or near the patient body or tissue being treated
[00166] According to a non-limiting example or the present invention, the
EM wave generators are set by configuring the generators to be able to use
a relatively low-frequency pulsed magnetic field to stimulate blood
circulation in a body of a patient. The low-frequency normally ranges from
10 Hz to 200 Hz, typically ranges from 20 Hz to 10120 Hz, more typically
ranges from 20 Hz to 40 Hz, and in one particular implementation is about
or actually 30 Hz (for example a frequency with up to about 10-percent
variation, 303 Hz) in a specific case. [00167] In addition, in non-limiting
examples, the present invention may be applied as a diagnostic tool or
instrument and not directly for treatment, or it may be used for diagnose
15and later or concurrent treatment. In one example, the present invention
can enable a therapist, for example medical personnel (or persons in charge
of therapy on themselves or others) to modify the waveform and frequency of
the magnetic field and the shape and amplitude of the waveform to be
adapted for diagnosis of a patient. Various waveforms may also be applied
alternately, and waveforms applied to a part of the body or meridians of
the 20patient may be different from waveforms applied to a different part
of the body or meridians of the patient. [00168] In addition, when multiple
sets of portable equipment are available, the multiple sets of portable
equipment can use the same or more typically different waveforms and
waveforms capable of being dynamically modified, which are applied to
different parts or 25different meridians of the human body at the same
time. Furthermore, multiple sets of devices or other equipment as described
herein can be used together with other equipment phased according to a
manner, so that only one set or a selected subset of all of the equipment
can operate (emit electromagnet field) at the same time. Therefore,
multiple sets of equipment can be applied to different meridians of a
single patient and is controlled 30according to a programmed therapeutic
scheme (for example through a timer or local wireless or wired connection)
to operate. In this manner a patient may receive or have applied 



multiple therapeutic treatments to different body parts and/or using
different EM wave characteristics, or both in an efficient manner without
requiring continuous manual changes by a therapist or therapy technician.
For example, several different cell or tissue treatment devices 5 (for
example 6 such devices) may be located or fixed on different portions of a
5single patient's body and they may be automatically programmed and
controlled so that during a first period of time two of the devices emit
the same EM waves over different portions of the body, then the two devices
are turned off or stopped from emitting and one other device operates, then
a period of time after that two other devise at still other points on the
body are operated using either pre-programmed EM waveform characteristics
that were 10known in advance or that were determined during the operation
and sensing of the other devices. [00169] FIG. 11 is a further block
diagram of another example of the inventive excitation device showing a
communications unit that may be used to connect to an external computer,
information appliance, smart-phone having computing and data storage
capability, or 15computer server, such as server 1 and/or database 11 as
already described. [00170] Microprocessor, processor, processing logic, or
central processing Unit (CPU) 50 provides operating control over the
various internal circuits and components and also generates a digital
signal such as a signal in the form of a pulse width modulated digital
pulse train that is communicated to and received by a smoothing element
that converts the digital 20stream to a smoother (and generally lower
frequency) analog signal. Examples of the device 5 may use a low-pass
filter, other filter, and/or a digital-to-analog signal (as shown) to
generate the signal sent to the Driver module. Storage for digital
information such as data, software algorithms, control, patient data, and
the like may be stored in a memory within the processor or in a separate
memory coupled to the processor. An optional memory card slot 25 for
receiving a removable memory card, such as a flash memory card, microSD
memory card, or other memory cards as are known in the art may be provided
and exposed on the outer surface of the exciter terminal. Optionally a USB
port can be provided for loading, storing, or reading data, software, or
other information. These may be in addition to any wireless interface or
communication means provided.  [00171] A real-time clock is advantageously
provided so that treatment or therapy time may be accurately controlled and
so that patient status information that is sent to the database and used
for optimization may have an accurate time stamp and date stamp.   [00172]
The Display may be any convenient display such as an LCD, LED or other
display 5for presenting information to the therapist or patient before,
during, or after use; providing a device 5 self diagnostic check, and/or
other information. 



[00173] The Digital-to Analog Block or module is based on a Pulse Width
Modulated (PWM) output such as a pulse train with a time varying duty
factor, from the processor is received. The PWM pulse train is then
processed by Combining PWM and a low-pass filter 10that forms a cost
effective digital-to-analog converter, providing an accurate and simple
wave shaping and synthesis function. A simple and effective low-pass filter
can be formed by using an resistor-capacitor pair. Waveforms of different
shapes, frequencies, and amplitude may be generated by combining such a PWM
system with a low-pass filter. More advanced D/A convertors can also be
used in the terminal to perform even higher accuracy waveform 15synthesis.
[00174] The Drive Block circuit or module is operative to generate the
drive signal to the inductor element, such as the signal I(t) as described.
[00175] The Inductive element includes an electrical inductor typically in
the form of a coil of wire and some resistance R resulting from the wire
itself. The inductive element may be 20modeled as an ideal inductor in
series with an ideal resistor and acts as a load for the signal received as
an output from the driver. [00176] Sensor(s) or detector(s) such as a
heartbeat rate detector, a pulse rate detector, a blood oxygenation
detector, a skin moisture detector, a skin or body temperature sensor, and
or other detectors or sensors may be used alone or in combination to
provide patient 25physiological status information that is used and
optionally but desirably stored for each treatment so that the waveforms
may be dynamically and adaptively changes or modified so that therapeutic
treatment may be optimized. [00177] With reference to FIG. 12, there is
illustrated additional detail for the functional blocks. FIG. 13A is an
illustration showing additional detail for the Microprocessor block or
module. FIG. 13B is an illustration showing additional detail for the
Charging System and Battery Sensor blocks or modules. FIG. 13C is an
illustration showing additional detail for the Real Time Clock block or
module. FIG. 13D is an illustration showing additional detail for the
Display or LCD block or module. FIG. 13E is an illustration showing
additional detail  5 for the Heartbeat Sensor block or module. FIG. 13F is
an illustration showing additional detail for the Vb Switching Supply block
or module. FIG. 13G is an illustration showing additional detail for the Vc
Switching Supply block or module. FIG. 13H is an illustration showing
additional detail for the Va LDO block or module. [00178] It may be
appreciated that since heartbeat rate is an important human physiological
10parameter (indeed a vital sign), that it serves additional purposes
beyond the dynamic 



waveform and treatment modification. In particular, it further provides a
patient safety feature so that if the heartbeat rate is out of an
acceptable range before treatment begins, the processor 50 may inhibit
operation of the excitation unit, and if the heartbeat rate goes out of an
acceptable range during a therapeutic session the session may be terminated
and 15depending on the heartbeat range a signal or communication may be
sent to the therapist or to a medical professional at a remote location so
that the reason for the out of range heartbeat may be identified and help
summoned if necessary. [00179] The three power supplies or sources provide
operating voltage and current for the different circuits and modules within
the excitation terminal device 5. 20[00180] With reference to FIG. 13, in
which FIG. 13A - FIG. 13D are illustrations showing the physical
configuration and small size of an example of the portable excitation
terminal treatment device. One example has dimensions of substantially 2.75
inches x 3 inches x 1 inch while a different example is dimensions of
substantially 2.6 inches x 2.3 inches x 1 inch. It is anticipated that some
further reductions in size may be made in any final product; 25however, the
intention is that the portable device have a size that permits application
to the body part or meridian without undue effort or discomfort, and that
the portable device be small enough that it may be readily transported in a
pocket or purse if desired. Various buttons and switches and sensor
apertures are shown on the device as well as a charging connector for
maintaining battery charge and/or recharging the internal battery. FIG. 12A
30shows an end view, FIG. 12B shows a first perspective view from above,
FIG. 12C shows a second profile view from the side, FIG. 12D shows a side
view of the example portable device. [00181] In another example of the
portable excitation terminal or device 5, the case or housing is adapted to
be placed or held in the hand and useful for treatment at the 5acupuncture
point in the palm of the hand (Also, both of these locations have an
acupuncture point, at acupuncture point in the palm area of the hand (at
acupuncture point PC8 or LaoGong) and at the acupuncture point at Kll or
YongQuan) on or near the sole of the foot.) though not limited for that
purpose. In this example of a portable excitation terminal device adapted
for holding in the palm of the Hand (at or near the acupuncture point at
LaoGong). 10A display of the Heartbeat rate or other information is
provided. The display may also be programmed to cycle through different
status information or have an input that permits the user to school through
or otherwise determine an operating or status condition. The shape of the
housing is adapted to center the EM wave emitter area at the optimum point
or region for treatment. Furthermore, one or more sensors for measuring
heartbeat, skin moisture, pulse, 15body temperature, room temperature, or
other sensed status or information are advantageously disposed on a
suitable location on the housing so that intended sensed information may be
obtained. [00182] It may be appreciated that this particular example
provides an ergonometric size and shape for placing or removable attachment
to or at the palm of the human hand. Different 



20sized housing may be provided having the same or substantially the same
internal electronics so that the device 5 may fid different hand sizes
(such as small, medium, or large hands, and place the emitter at an
optimized location within the palm of the hand and when provided place the
IR sensor port or aperture to optimally match the location of a finger or
finger-tip portion for sensing of heartbeat, pulse rate, blood oxygenation,
and/or other status  25 information or physiological data on the patient
before, during, and/or after treatment. An electrical conductivity sensor
may also be provided on a surface of the housing in a location that will
contact the skin of the hand. A display is also advantageously provided to
provide user instructions and/or information and data either automatically
or response to an internal or external signal or query.  Additional
Description 1001831 In one aspect, an example of the small (generally about
the size of a handheld cell phone or PDA device) portable battery powered
device provides several features and advantages as compared to conventional
devices, systems, and methods. By way of 5example, but not of limitation,
these features include: [00184] (1) Physiological and/or patient monitoring
sensor(s) or detector(s) or other means for sensing the patients' heartbeat
or pulse frequency and synchronizing or altering a particular
electromagnetic waveform pulse or set of pulses during a period of time
immediately before, during, and/or immediately after the heartbeat or local
blood pressure 10pulse has passed a region with the patients' heartbeat
frequency or rate, or alternatively using the sensed heartbeat frequency or
rate to determine when in time to alter or substitute a different or
modified waveform or waveform characteristic during a single therapeutic
treatment session or from treatment session to treatment session. For
example in one non-limiting example, a chosen first waveform and its
particular waveform attributes may be 15used between heartbeats or blood
pressure pulses but at a time corresponding with the heartbeat or local
blood pressure pulse altering the electromagnetic wave in some manner, such
as by changing the waveform shape and/or frequency components, amplitude,
or other characteristics. This may be a change for a single modified
electromagnetic pulse that is applied at a 30 Hz rate (30 times per second)
corresponding to or synchronized with the 20heartbeat (for example, at a
heartbeat at 60 to 120 beats per minute) , or may be for a predetermined or
dynamically determined number of EM pulses or predetermined or dynamically
determined duration of time at or around the time of the heartbeat or blood
pressure pulse. Additionally, the sensor(s) or detector(s) and/or other
means for sensing such as the blood oxygenation sensor, skin moisture
sensor, skin temperature sensor, or other 



25sensors alone or in any combination may be used to determine a change or
modification in waveform, and/or determine when such change or modification
should be made. These changes or modifications may be made relative to
heartbeat or pulse rates and occurrence, or independent of such timing or
occurrence.    [00185] (2) Waveform generation circuits or other waveform
control, selection, shaping, or 30other measures for generating and/or
modifying the electro-magnetic field, or only the magnetic field, or only
the electric field to achieve the desired result based on the patient's
reaction to the electro-magnetic field (such as based on a sensed heartbeat
frequency or rhythm change or other sensed or detected patient
physiological condition). It may be appreciated that various heartbeat,
heart rhythm, and/or other cardiac related patterns such as may
conventionally be obtained from a heartbeat sensor, blood pressure sensor,
5electrocardiogram, EKG, and or other sensors alone or in any combination
may be used as a feedback to the portable excitation terminal or device.
Alternatively, or in addition, sensor(s) or detector(s) or other sensing
means may be provided within the portable device or separately external to
the device to sense other patient conditions, such as brainwave patterns
that may be sensed from the body, particularly from the head region of the
patient or person 10undergoing the treatment. Such sensed signals from
external devices may be communicated to the portable excitation terminal or
device 5 via a wired or wireless communication link (such as via a
Bluetooth or WiFi communication link), or communicated to the server 1 via
a communications link for substantially concurrent use with the operation
of the computer server, portable device combination, or stored for
subsequent use during a period of analysis 15for later waveform selection
and optimization. [00186] (3) The electromagnetic wave generator is
configured to radiate a low-frequency, focused or diffuse EM field with
different degrees of focusing or emission patterns possible, pulsed
magnetic field(s), where such low frequency may usually be between about 10
Hz and 200 Hz, more typically between 20 Hz and 120 Hz, even more typically
between 20 Hz and 20 40 Hz, and in one particular example about or
substantially 30 Hz (e.g. 30Hz  3 Hz). These low-frequency EM pulses
(substantially 30 Hz  10%) have in particular been found to have a
beneficial therapeutic effect to stimulate blood circulation in a patient's
body. [00187] (4) To use the same low frequency, pulsed magnetic field to
stimulate and/or improve the user's circulation and to re-animate the
person's potentially aged and dormant 25blood cells. It has been found
experimentally, that this form of therapeutic treatment has been effective
in reducing the formation or presence of blood cell rouleau or rouleaux
which  are generally linear stacks or clumps of red blood cells thought to
form because of poor health and inflammation of something in the patient's
system and the disc-like shape of the red blood cells in vertebrate bodies
such as in human patient bodies that permit such 



30clumping when there is a poor health condition.   [00188] (5) To provide
treatment personnel, such as medical personnel (or the person if
self-administering the treatment), with the ability to tailor or customize
the waveform frequency, waveform shape, and waveform amplitude or
characteristics of the electromagnetic field and particularly the magnetic
field component of the electromagnetic 5field to the diagnosed sickness or
condition of the patient. It may be appreciated in light of the description
provided herein, that the analytic and computational features described
elsewhere herein (such as the server, database, processors or CPU) may
provide the customized waveforms for the treatment and perform the dynamic
adaptation or modification, and that the user need not be responsible for
making the waveform changes or selections 10directly. Multiple different
waveforms may also or alternatively be applied and the waveforms applied to
one part of the person's body (such as to the palm of the hand, sole of the
foot, acupuncture meridian lines or points, or at other locations) may be
different than that applied to a different body portion. Furthermore, when
multiple portable devices are available, they may be simultaneously applied
to different portions of the body using either 15the same or more typically
different waveforms and dynamic modification. Yet still, multiple devices
may be applied in a constellation with the different portable excitation
terminals or devices being phased as a function of time in some way so that
only one or alternatively a selected subset that is all or less than all of
all the devices operate (that is, emit electromagnetic or EM field) at the
same time. Thus, multiple portable devices may be 20applied to a single
person's body at different body locations and controlled (such as through
timers, real-time clocks, or a local wireless or wired connection) to
operate according to a programmed or dynamically determined treatment
pattern or regime. [00189] (6) Generation, storage, and communication or
data upload and download means for providing new and tailored or customized
encoded digital waveform(s) to the portable 25excitation terminal or device
5 (and hence available for therapeutic application to a patient) anytime
and anyplace through the use of an available communications link, system,
or other communications means. In one non-limiting example, the cellular
phone network or other wired or wireless communication network may be used,
and when the patient will operate the portable excitation terminal or
device 5, he or she may effectively use their own cellular 



30 telephone to provide the means for uploading and downloading status
information and/or waveform signal characteristics (such as encoded digital
waveforms) or an identifier of such encoded waveforms if they are already
stored or available in the portable device or stored on  media in
possession of the user or therapist. It is noted that the portable
excitation terminal or device may be made with a particular set of
waveforms and/or programmable or selection features so that it may be used
without any other external devices, network, or external server. In some
instances, a doctor or healthcare provider may preprogram the waveforms in
5after the patient's visit and also program or set the acceptable range of
physiological parameters at the time. In particular such portable device
may be made and used without the server, patient cell phone, or other
external system. Such a self-contained portable device may include a more
powerful processing device, include additional solid state memory for
storage of user data and waveforms, may include means for loading new
information or 10 waveforms from an external source (such as from a memory
card or USB or other communications port) even though it may not rely on
such external source during operation. The customization of waveform
dynamically and adaptively during a single treatment session or from
different session to different session may then rely on the internal
processor or CPU, sensors within or in local communication with the
excitation terminal or device and 15collecting the sensed physiological
data, and then use this to autonomously modify or change the waveforms. In
one non-limiting example, the self-contained excitation terminal or device
may also access an external server or database to obtain updated waveforms,
send user's data for more rigorous analysis and/or comparison with other
different patient's information, and the like; however, not rely on such
external system server or databases for 20routine treatment. The safety
features provided by the heartbeat sensor or other sensors or detectors may
still be enabled to inhibit EM field emission in the event that a
physiological status or parameter is out of an acceptable range. In this
situation, the patent may have to obtain some further consultation before
the excitation device may be operated. Provision of some ability to change
some thresholds for operation may be made available where there is a
25known and understood reason for an otherwise out of range physiological
parameter. [00190] (7) Provide the electromagnetic radiation at the one or
more body locations (such as the human hand or foot areas or at or along
acupuncture meridian points or lines) at sufficient intensity without the
potentially unknown effect of bathing the entire patient body with a larger
total or integrated EM field, even where the intensity or field strength
applied to the 30body part is lower or comparable for the portable device.
[00191] (8) Provide an ability to shape the electromagnetic wave emitted
from the portable device so as to have the desired spatial treatment
pattern and intensity within the body or 



body part while minimizing power consumption by the device and maintaining
sufficient beneficial treatment effect.  [00192] It may be appreciated in
light of the features described above and elsewhere in this patent that
unlike the conventional devices that take advantage of electromagnetic
fields for a 5claimed therapeutic usage, the present inventive system,
device, and methods are different and much more advanced in numerous ways
that improves on efficacy of treatment:  [00193] For example, the inventive
system and portable device and treatment method provide for dynamic and
customized pulsed electromagnetic fields as compared to conventional
systems and devices that provide only a static magnetic field or where the
10 waveform may vary over time, such waveform is repeated and not
dynamically modifiable or adjustable in response to sensing of the
patient's body. [00194] More particularly, there may be systems or devices
that are magnet-based (these may be fixed permanent magnets made from a
solid piece of magnetic metal or other magnetized material with constant
magnetic field strength) and the user or patient just applies 15the
permanent magnet to any local area (i.e., wrist band, necklace, or the
like). There may also be metallic devices to be worn on the body that are
claimed by others to focus or concentrate ambient electromagnetic waves or
magnetic fields from the environment for beneficial treatment effect. There
may also be somewhat portable units where a permanent magnet is mounted on
a motor and the rotated to modify the magnetic field because of the
20rotation, but again there is no way to modify the rotational behavior of
such devices after they are made and no way to customize the waveform to
customize it to the patient's condition, physiological characteristics or
status during treatment, or to the other advantages and features of the
present invention. [00195] There may also be large non-portable clinical
systems where the electromagnetic 25field is pulsed, but the only control
that the user has is the field strength (i.e., amplitude) while there is no
intelligence in the system to monitor or sense the patient's status (i.e.,
heart rate changes, pulse rate changes, blood oxygenation, skin moisture
content, body temperature, alone or in any combination) during treatment
and dynamically compensate (such as modifying the waveform shape, frequency
characteristics, amplitude, pulse rate, or 



30to choose and apply a completely different waveform shape, in real-time,
substantially real-time with some slight communications delay, or from
treatment session to treatment 48  session) to achieve the optimized
results. Timing circuits or processor algorithms, and/or other waveform
transition means may also be optionally provided to transition between
different waveform characteristics and/or waveforms to as to gradually
alter the effect on the patient and to minimize any stress, shock or
possible negative effects from fast turn on or turn 5 off and/or fast
switching from one waveform shape and/or characteristic to another waveform
shape and/or characteristic. In some non-limiting examples, this transition
means may include the processor or CPU 50 within the excitation terminal or
device 5. [00196] Also, it is known that different patients will react to
different electromagnetic wave patterns so in the inventive portable
excitation terminal or device and system, the wave shape 10 pattern or
waveform and waveform characteristics are dynamically or programmatically
changeable for the best therapeutic effect and efficacy. [00197] As earlier
described, the inventive device and system provide for selective
application of electromagnetic fields onto parts of the human or other
animal body (such as to the patient's hand or foot, along blood vessels
exposed near the patient's skin, and/or at or 15along meridian points or
lines) on the body using known controlled field strength and dosage, as
compared to conventional systems that involve bathing the patient's entire
body in an overall magnetic field. Recall that in one non-limiting example,
the inductor element that includes a wire coil emits from an area that is
between about 1/2 inch to about 2 inches, and in one particular example,
the inductive element coil emits over an area that is substantially 1
20inch  0.2 inches which is much less than the entire human body.  [00198]
These conventional systems, devices, treatment methods, and platforms are
indiscriminant in the electromagnetic field application location. They
either bathe the entire body of the user in the electromagnetic field, or
it asks the patient to self locate the location of treatment to where they
are uncomfortable. They do not include any sensing means for 25assisting
the user or the patent to locate the optimum region of application, whether
by sensor feedback, or in other ways. It will also be appreciated that the
size and ergonometric shape of the housing of at least one example of the
inventive portable excitation device provides a size and shape that provide
a functional advantage in that it assists in locating the location where
the EM waves are emitted at the correct location into the body, such as in
the center of 30the palm of the hand. For example, it has been determined
that in addition to beneficial 



effects when applied to the palm of the hand or sole of the foot, there may
be beneficial  effects from treatment at a meridian point closest to or
proximate the location of the patient's pain or discomfort. While patient
self location of the treatment point might work in some instances based on
luck, the efficacy is uncertain, treatment sessions that do not have
appropriate and suitable electromagnetic or magnetic characteristics may be
wasted. 5[00199] It may therefore be appreciated in light of this
description, that using the body meridian system developed by Chinese
physicians (used for hundreds of years in different fields of Chinese
medicine, including acupuncture), the inventive portable device alone, and
more especially when used in conjunction with the system including with the
external server, its processing and analytics as well as with the database
with its multiple patient sickness and 10treatment records, is able to
target specific sickness, conditions and bodily functions. It may be
appreciated that the supporting system, provides a means and mechanism for
storing and loading data to or from the portable device, generating
waveforms, and other higher level functions; however, it is the portable
device that actually generates the electromagnetic waves for treatment. One
advantage of the use of the supporting system and server and the wireless
15cell phone connection (or other communication link or system) is that it
allows the portable device to be made less expensively and to sell at a
lower price at least in part because the purchaser already has s cellular
telephone. It also permits the device to operate on lower power and in some
instances to be smaller in size. Furthermore, in some instances, the
electromagnetic wave generation circuits may interfere with certain
processor or logic 20circuits if they were physically in the same device as
used for long range communication to a server, so there are technical
advantages gained from somewhat physically separating the communication and
processing logics from the actual electromagnetic wave generation circuits
and emitters in the portable device. In some non-limiting examples, the
communication, such as via local Bluetooth wireless signal may take place
between 25electromagnetic emission or the emission may be paused for very
short coordinated periods for data exchange to occur. [00200] The inventive
portable excitation terminal or device (alone or in conjunction with the
other components of the system) also provide dynamic, targeted waveforms
tailored and customized to the patient body characteristics and condition
to be treated. Conventional 30 systems have used the same waveform and
waveform characteristics for everyone, at most changing only the fixed
waveform's amplitude.  



[00201] Conventional devices and systems on the market support different
electromagnetic field strengths/amplitudes (but only use the same waveform
if it is a pulsed system), and advocates of such same single waveform
systems and devices suggest that such single waveform is universal and
sufficient to cover different patient types, patient conditions, and
5patient use cases. [00202] By comparison, the present inventive portable
excitation terminal or device and system use different waveforms and
different waveform characteristics (with an ability to dynamically modify
the waveform shape, type, frequency, pulse, and/or amplitude
characteristic) either programmatically during a treatment session or
dynamically using  10 sensed feedback from the patent collected by on-board
sensors during treatment, in order to maximize the efficacy for the
particular patient among different users (and to target different functions
of the body). [00203] Therefore, aspects of the invention are directed to
providing means and method for changing more than just amplitude or field
strength, and that each person has a different  15 tolerance and
susceptibility to electromagnetic fields, and may typically benefit
differently from different waveform types and characteristics beyond mere
amplitude or field strength changes. [00204] Moreover, in the inventive
portable excitation terminal or device and treatment device and system,
means and method for sensing or monitoring the patient's heartbeat,  20
and/or other physiologic characteristics ,in order to: (a) synchronize one
or more particular pulse radiation waveforms that may differ from the
pulses emitted between heartbeats at the point of treatment with the
heartbeat if desired, and/or (c) to monitor the patient's reaction to the
process to fine tune or customize the waveform type or characteristics.
Recall that the use of a digital pulse train and then to filter or
digital-to-analog convert that pulse train to 25generate an inductor
element drive signal gives both a broad ability to generate different wave
types and to fine tune with precision the generated EM waves whether pulsed
or not pulsed hat are emitted. [00205] In those treatment examples here
there is a synchronization of the emitted EM wave pulses with the
heartbeat, the synchronization described is not to synchronize the 30
frequency of the emitted EM pulse (for example at about 30 Hz) with the
heartbeat (at about 60 beats per minute, or about 1 beat per second or 1
Hz) in terms of them being at the same 51  



frequency, as the typical heartbeat falls in a range of 50 to 120 beats per
minute and the range of frequency for the EM pulse emission is on the order
of 20 to 100 Hz (times per second) and in one particular example is
substantially 30 Hz. [00206] The synchronization described refers to
altering the waveform and/or its 5characteristics at a time corresponding
to the heartbeat (or to the detection of the local blood pressure pulse or
change) at the treatment site. Without benefit of theory, this change may
be beneficial as it is a short period of time at which the body may derive
particular benefit from specialized of different pulse characteristics.
Matching one or a small set of EM pulses to the heartbeat may also provide
a predictable opportunity to apply specialized waveforms at 10a lower
repeat rate then the body may tolerate in a steady state operating mode.
[00207] It may be noted that although one aspect of the invention is
described as synchronizing the electromagnetic pulse waveform change and/or
substituting one or more different waveforms at about the time of the
heartbeat and then returning to the original waveform, it may be that this
synchronization operates at some multiple of the rate. For 15example, if
the heartbeat is 80 beats per minute (bpm), then the synchronized changed
EM pulses may be emitted at a rate of 40 changes per minute, 80 changes per
minute, 160 changes per minute or at some other fractional or multiple rate
that results in the change in waveform pulse characteristics being timed to
match the heartbeat or pulse rate at the meridian point, or according to
some other predetermined or dynamically determined rules or 20policies that
may be customizable to the patient. [00208] In one non-limiting example,
the portable device based sensor may detect the pulse of blood passing near
the point of application of the WM waves, or at a different location (such
as at a meridian point) where the EM pulse is to be applied and
self-synchronize with that blood flow pattern. This may be of particular
benefit where the patient has some 25irregularity in the pulse or
heartbeat. In one example, an accelerometer is used to detect the pulse
generally, at the location of treatment (such as for example at the
finger-tip of the hand, at a region of the foot, or at the meridian point
or points). In another example, an Infrared transceiver is used to detect
the pulse, such as at a finger tip location in conjunction with the palm
shaped housing where the Infrared detector is positioned within the housing
but has an 30aperture though the housing via which the infrared beam is
passed. And which is located on the housing where a finger would naturally
contact that aperture while holding the portable  device. Where multiple
portable devices are placed on the patients body, the more or less 



instantaneous or real-time sensing of a heartbeat, local blood flow pulse,
or other sensed status may permit the EM wave pulse to be applied more
nearly in synchrony than relying on a fixed frequency. For example, by way
of example but not limitation, a nominal 30 Hz set 5 of waveform pulses may
be applied to a body part between heartbeats and that application rate may
nominally be about once per second to synchronize with the local pulse, but
if the pulse is somewhat irregular, then application frequency may track
that irregular heartbeat and local pulse. If the heartbeat or pulse varies
by for example  0.5 seconds than the EM wave pulse set may also be advanced
or delayed by the same  0.5 seconds. 10 [00209] Note that since the
waveform is dynamic and programmable, any of the waveform characteristics
can be changed during the course of the treatment. Therefore if it is
determined that efficacy is greatest if the treatment starts off with lower
intensity, triangular wave and ends with a high intensity sine wave, or
even some other more complex wave or sets of different waves, the inventive
portable excitation terminal or device can be 15programmed, either directly
or remotely via the system and communications interface, to do so. [00210]
It may be appreciated in light of the description provided herein that one
of the special features and advantages of the present invention is the
application of EM field to small localized regions of the person's body
Particular beneficial effects have been 20 determined to result from
treatment at the palm surface of the hand, on the sole of the human foot,
and at or along traditional acupuncture/ meridian lines, One form of device
has been formed to be enclosed in a housing that is shaped to be held in
the palm of the patients had during the treatment since treatment at the
palm of the hand has shown very good therapeutic effects, especially
relative to cardiovascular conditions. 25[00211] In one non-limiting
example embodiment of the computer such as a computer server and database
and system that may be used with advantage to the portable excitation
terminal device. The non-limiting system configuration provides a Computer
or Server <--> Cellular network <--> Patient Cell Phone <--> Portable
Device communication pathway. This configuration can provide several
advantages, functions, and features including for example: 30[00212](1) To
act as a database for storing (and retrieving) the various waveform digital
encodings and maintaining a patient-to-waveform mapping correspondence. 53
WO 2012/048302PCT/US2011/055487 [00213](2) To maintain a database of the
patients and the relevant details of each one (i.e., usage details,
bio-feedback information, and waveform details, customizations, treatment
history and results, and other information.). [00214](3) Provide a platform
for the doctor, user, or other treatment 5provider or therapist to
develop/edit the waveform based on such factors as treatment history, 



patient body and/or electrical characteristic, location(s) of treatment on
the patient body (palm of the hand, sole of the foot, meridian point,
region of significant blood volume flow, or other regions), and other
customization factors. Factors such as skin thickness, the amount of fatty
tissue underlying the treatment site, normal heartbeat rate, and/or other
body 10factors, may also be relevant to waveform selection and usage a
described in greater detail elsewhere herein. [00215](4) To push (or pull
in response to a request) the encoded data representing the waveforms,
including for example a waveform to be used for a particular treatment
session, to the patient or to the portable unit to be used with the
particular patient. 15Note that if a portable unit is to be used with
different patients, then security measures or rules may be provided to
assure that data sent for one patient cannot be inadvertently used for a
different patient in error, and when treatment results might be combined in
a statistical or other analytical manner that they patient identity is not
used or exchanged between different uses. 20[00216] For example, a timeout
feature, or limiting the use of a treatment waveform to only one use or use
during a period of time (such as for a month), or other security or safety
features may be implemented. Of course, in some instances, a waveform may
be somewhat generic and used as a starting point for patient customization.
These generic starting waveforms may not have such stringent safety or
security features. 25[00217] For example, a timeout feature, or limiting
the use of a treatment waveform to only one use or use during a period of
time (such as for a month), or other security or safety features may be
implemented. Other safety and or security features may also or
alternatively be implemented in any combination, such as for example, a
number of treatment sessions per day, a total treatment time per day, a
maximum continuous treatment time, or other treatment 30restriction or
permission conditions or parameters. Of course, in some instances, a
waveform may be somewhat generic and used as a starting point for patient
customization.  These generic starting waveforms may not have such
stringent safety or security features. However, even for these somewhat
generic starting waveforms, restrictions may be applied. 



[00218] It will also provide to the doctor who prescribes the patient
treatment (or other provider), the direct interface for managing the course
of treatment. 5[00219] It may be appreciated in light of the description
provided herein that the cellular phone channel need not be the only path
where the server can download its encoded waveform files. In another
manifestation it can push that information through the Internet or any
network any PC so the PC can download the waveform file to the handheld
device through its USB port. 10[00220] It may further be appreciated that
the portable excitation device may be sold to a clinic, therapist, or end
user patient. Alternatively, the portable excitation unit may be rented or
leased with a per use payment, a periodic payment (day, week, monthly,
year, etc) or a combination of a per use and term or periodic payment.
[00221] Various subscription revenue models and business revenue generating
models may  15 be implemented, some on a subscription basis. For example, a
person may obtain a cell or tissue excitation unit either for cost or as a
part of the subscription and then pay for each use, total time used,
customization services, analytical services, or in other ways. [00222]
Additionally or alternatively, there may be a revenue model that provides
for payment to a data provider so that there is a payment due when new
waveforms are 20downloaded or customized. This may be an additional
periodic payment that provides revenues to at least offset the expenses of
operating any server system. In this respect, in one alternative example,
the waveforms may be uniquely identified to a particular portable
excitation terminal (using some internal identifier or serial number) and
optionally to a particular patient. They may also be encrypted in some
manner so that they cannot be 25exchanged between different portable
devices or different patients. This would be beneficial from both a patient
safety standard and a sales and revenue standard. [00223] Use of the
portable device and/or server and database elements of the system may
therefore depend on some password and identifier being input to the
portable device or sent to the device via a wireless communication
interface. While not required in any portable  device, an input interface
such as a touch screen input interface that may provide for entering
numeric codes, alphanumeric codes, and/or other information may be
provided. The input interface may share hardware such as a small touch
screen with the display or output in some examples of the device. 5[00224]
Various examples of the system are described herein that may provide for 



communication connectivity between the portable and preferably battery
powered excitation terminal or device and an external system server and
database. Because of the widespread adoption and availability of cellular
telephones, the ability to use such cellular telephone as a communications
means between the portable excitation terminal and such server and
10database represents both technical advantage and cost savings because a
separate communications link is not required. The advantage is particularly
enhanced when the cellular phone (such as a smart phone) has a Bluetooth
and/or WiFi or other local communication link so that the cellular
telephone may exchange data or other information with the excitation
terminal using the Bluetooth or WiFi and then the cellular telephone may
15 communicate with the server over the longer distances using the cellular
infrastructure. Using a WiFi or other network is also possible when such
connectivity is provided and available. [00225] The cellular phone may
advantageously act as a bridge that will receive data through the cellular
network if the patient so desires. This will provide maximum mobility to
20the patient when he/she moves around to different locations during the
day. It also provides this communication capability at virtually no costs
since it is expected that most patients will have access to a cellular
phone and communication services. Furthermore, as some cellular networks
and communications protocols encrypt the information communicated over the
cellular infrastructure, some measure of security of sensitive patient
health information is 25automatically provided. [00226] Once the data is
received, the cellular phone can forward the received information to the
handheld unit through a localized RF channel (i.e., Bluetooth, WiFi, or
other wired or wireless connection).    [00227] Optionally, the cellular
phone capability may be provided within the portable 30device, but this is
disadvantageous since it would increase the cost of the portable unit and
possibly incur additional service fees.  [00228] There could be at lest two
different manifestations of the cellular phone behavior: (a) an application
on the cellular phone that will be responsible for receiving and forwarding
the data, and (b) the portable excitation terminal or device is a mobile
unit that has built-in information to trigger the cellular phone to dial
out to the server. 5[00229] In yet another example, the portable excitation
terminal unit may optionally provide wireless communication so that it can
directly send and/or receive data and waveforms without the use of the
separate cellular telephone. Experimental Results 10[00230] The waveforms
and signals were at least in part identified on the basis of 



experimental data on actual patients and are provided without benefit of
theory. [00231] FIG. 9A and FIG. 9B provides before and after treatment
comparison diagrams or photomicrographs (highly magnified blood cells) of
effects on blood before and after a therapeutic scheme for six different
patients according to the present invention. In FIG. 9, a 15comparison
diagram of blood before the therapy and after the therapy using the
described therapeutic device and system according to the present invention
which was applied for eight minutes (8 minutes) is shown through three
cases. It can be seen from the blood diagrams on the left before the
therapy that many red blood cells congregate and stick together, and on the
right side after eight minutes of the therapy the red blood cells disperse
relatively and 20seldom congregate. [00232] A condition where the red blood
cells congregate and stick together are stuck together in a string form is
called Rouleaux. It is a condition that signifies various issues with the
health condition of the patient. [00233] More generally, rouleau or
rouleaux are generally linear stacks or clumps of red 25blood cells which
are thought to form because of the disc-like shape of the red blood cells
in vertebrate bodies such as in human patient bodies. The flat surface(s)
of the discs give the red blood cells a large surface area to make contact
and as a result of the contact to stick to each other or clump forming a
rouleau. The rouleau are thought to form when the blood plasma protein
concentration is high, and when the rouleau are present the cell or
erythrocyte 57  sedimentation rate is also increased. Rouleau and/or a high
erythrocyte sedimentation rate may be an indicator of disease in the body.
Conditions which cause rouleaux formation include infections, multiple
myeloma, inflammatory and connective tissue disorders, and cancers, and may
be associated with the development of micro vascular occlusion in diabetic
5retinopathy associated diabetes mellitus. Therefore, it may be appreciated
that the reduction or elimination of the formation of rouleau is a
significant indicator that the system, device, method, and therapeutic
treatment have had a positive beneficial effect on the formation of rouleau
and of an underlying sickness, malady, or disease condition. [00234] FIG.
10A and FIG. 10B are effect comparison diagrams of brachial artery flow 



10mediated dilation (FMD) and relevant blood properties tested after a
therapeutic scheme is applied on a specific treated part, an acupuncture
point of the palm of the hand and named Laogong, for eight (8) minutes,
thirty (30) minutes, and one-hundred twenty minutes (2 hours). It may be
appreciated that the acupuncture point for a particular part of the body
(such as an acupuncture point for the palm of the hand or the sole of the
foot) may be located 15at a different region of the body than the body part
itself The brachial artery is the major blood vessel of the upper arm. As a
point of reference, the pulse of the brachial artery is palpable on the
anterior portion of the arm near the elbow, medial to the tendon of the
biceps, and with the use of a stethoscope and sphygmomanometer or blood
pressure cuff is often used as the location to measure the blood pressure.
20[00235] It is known that the value of the artery flow mediated dilation
or FMD indicates performance of an endothelium. It is know that the
endocardial endothelium modulates the performance of the subjacent
myocardium and plays an important role in regulating cardiac function.
Furthermore, vascular endothelium has been shown to modify the contractile
characteristics of vascular smooth muscle, and endocardial endothelium has
been shown to 25modify the contractile characteristics of adjacent
myocardium. [00236] In FIG. 10A, for a patient, after 8 minutes the FMD
increases from 5.9% to 9.3%, and blood parameters such as also improve
obviously.   [00237] In FIG. 10B, for another patient, after 2 hours the
FMD increases from 13.8% to 14.3%, and blood parameters also improve
obviously. The term exsanguinations refers to the 30point or location in
the body where the FMD test is applied and refers to the location where
the body part or vessels are squeezed or restricted during the measurement
and not to an actual bleeding. [00238] It can be seen from data analysis
according to FIG. 7 through FIG. 10 that, the therapeutic scheme according
to the present invention actually achieves an obvious 5therapeutic benefit
and technical effect, particularly when the EM waveforms of the type
illustrated and described are applied to the palm of the hand or to the
sole of the foot, or to both. [00239] It may be appreciated in light of the
description provided that the above only shows 



10and illustrates the basic principles, main features, and advantages of
examples of the present invention. It should be understood by persons
skilled in the art that, the present invention is not limited by the above
embodiments or examples, and descriptions of the above embodiments and
descriptions in the specification are only intended to illustrate the
principles of the present invention. Various modifications and improvements
may be made 15to the present invention without departing from the spirit
and scope of the present invention, and all of the modifications and
improvements fall within the protection scope of the present invention to
be protected. The protection scope of the present invention is defined by
the appended claims.  CLAIMS What is claimed is:           1. A portable
handheld cell or tissue excitation terminal configured for dynamic
5optimization of a therapeutic treatment effect, the excitation terminal
comprising: a central processing unit (CPU);       a human body status
detection device, connected to the CPU and used to detect human body status
information;            one or more electromagnetic (EM) wave generators,
wherein: each of the EM wave 10generators is connected to the CPU, and the
CPU controls, according to a signal detected by the human body status
detection device, the EM wave generator to send EM waves corresponding to a
detected status or subject; and       a power device, used to supply power
to operate the devices within the excitation terminal. 15  2. The cell
excitation terminal according to claim 1, wherein an EM field (EMF) is a 



pulsed EMF (PEMF).  3. The cell excitation terminal according to claim 1,
wherein the cell or tissue 20 excitation terminal further comprises a power
monitoring device, generating and sending out a signal to call attention to
supplement power, when the available power in the excitation terminal is
not enough for continued operation.  4. The cell excitation terminal
according to claim 1, wherein the EM wave generator 25comprises a waveform
multiplexer, the multiplexer operable for selecting corresponding EM 60
waves from an available plurality of available EM signals or EM waveform
signal definitions or characteristics stored in a computer, server,
information appliance, smart-phone, or other external source for processing
and outputting several required EM waves, wherein the available plurality
of waves may be the same wave or different waves. 5  5. The cell excitation
terminal according to claim 1, wherein the human body status detection
device comprises a heartbeat detector.  6. The cell excitation terminal
according to claim 1, wherein the human body status 10detection device
comprises a blood pressure detector.  7. The cell excitation terminal
according to claim 1, wherein the human body status detection device
comprises a motion sensor. 158.The cell excitation terminal according to
claim 1, wherein the EM wave generator comprises: a drive circuit,
receiving a waveform signal from a waveform shaper generator and operable
for driving an inductive circuit to generate corresponding EM waves.  9.
The cell excitation terminal according to any one of claims Ito 8, wherein:
the cell 20excitation terminal comprises a digital-analog (D/A) converter,
receiving a digital signal from the CPU and outputting an analog signal to
the waveform shaper generator. 



10. A therapeutic system configured for using customized electromagnetic
(EM) waves varying dynamically with time for excitation, the therapeutic
system comprising: 25a central processing unit (CPU);         a cell or
biological tissue excitation terminal, wherein the cell excitation terminal
comprises: a detection device for detecting a status information of an
animal or human body;             a communications device for communication
between the cell excitation terminal 5and another device external from and
outside of the cell excitation terminal;         one or more EM wave
generators, wherein each of the EM wave generators is connected to the CPU,
and the CPU controls, according to a signal detected by the human body
status detection device, the or each EM wave generator to send EM waves
corresponding to or identified with a detected status information or
subject; and 10a power device, used to supply power to the devices within
the excitation terminal; and       a computer, wherein the computer is
connected to the cell excitation terminal through a wired or wireless
network, and the computer receives and processes the human body status
detection information sent by the cell excitation terminal, and sends an
instruction or 15 command, so that the CPU of the cell excitation terminal
controls the EM wave generator to send the EM waves corresponding to the
detected status or subject.  11. The therapeutic system according to claim
10, wherein the computer further comprises a data storage and a database
defined therein, the database being used to store: (i)  20 the detected
human body status information, (ii) associated therapeutic information,
(iii) various therapeutic waveforms, and (iv) a mapping relationship list
or other data structure of patient sickness or condition and waveforms,
wherein the mapping relationship list or other data structure lists
therapeutic EM waves or EM wave combinations and therapeutic means
corresponding to different human body status information. 25  12. The
therapeutic system according to claim 10, wherein the computer further 



comprises: an optimization module, configured and operable for updating the
mapping relationship list of patient sickness or condition and waveforms
from time-to-time, so as to  update the relationship list with current
optimal therapeutic EM waves. 13.The therapeutic system according to claim
10, wherein an EM field (EMF) is a pulsed EMF (PEMF) field. 5  14. The
therapeutic system according to claim 10, wherein the human body status
detection device comprises a heartbeat sensor.  15. The therapeutic system
according to claim 10, wherein the EM wave generator 10comprises: a drive
circuit, receiving a waveform signal from a waveform shaper generator and
driving an EM oscillating circuit to generate corresponding EM waves.  16.
The therapeutic system according to any of claims 10 - 16, wherein the
central control unit works according to the following steps: 15in Step 1,
work is started;       in Step 2, the heartbeat sensor (58) are instructed
to detect human body status, and send detected human body status
information to the database (11) of the computer through a communication
module;            in Step 3, comparison is performed on the patient and
stored or timely measured other 20associated therapeutic information, so as
to determine sickness;       in Step 4, a therapeutic waveform or waveform
combination and a therapeutic means are searched for in the mapping
relationship list of patient sickness and waveforms in the database 11 by
comparison;            in Step 5, when a single waveform signal is to be
generated: a waveform signal is 25output as an input to the driver (561),
so that the waveform generator (581) generates a  corresponding EM wave to
perform the therapy on the patient according to a set time period or cycle,
and when two waveform signals are to be generated: the waveform multiplexer
(56) is instructed to output waveform signals, which are respectively input
to the driver (561) and/or driver (562), so that the waveform generators
(581) and (582) generate a 



5corresponding EM wave or EM wave combination to perform the therapy on the
patient according to a set time period or cycle;       in Step 6, a
therapeutic effect is measured and assessed, data is input to the
optimization module (12) to optimize the mapping relationship list of
patient sickness and waveforms; and 10in Step 7, a preferred therapeutic
scheme is selected by filtering according to the therapeutic effect of the
patient within a certain period of time, and the mapping relationship list
of patient sickness and waveforms is optimized.      17. The remote
therapeutic system according to claim 1 or 10, wherein the central control
15unit works according to the following steps:       listing: a list is
prepared which comprises "sickness", "therapeutic waveforms", "a
therapeutic means" of a therapeutic scheme of a patient within a period of
time, and therapeutic effects are classified into grades, for example
"excellent", "obviously effective", "so-so", and "ineffective", according
to recorded human body status information and 20according to a set
standard; meanwhile, parameters of various patients of a certain period are
also listed in the list;       sorting: for each certain period of time
data of all patients of the same sickness is grouped in the list, data
parameters corresponding to excellent and obviously effective in each group
are selected; 25comparison: the data parameters corresponding to excellent
and obviously effective and selected during the sorting are compared with a
therapeutic effect in the current list; and       update: the therapeutic
waveforms and therapeutic means of the sickness corresponding to the
compared data parameters being good are used to replace the original  WO
2012/048302PCT/US2011/055487 therapeutic waveforms and therapeutic means.
18. The remote therapeutic system according to claim 11 or 13, wherein the
waveform 



generator generates a therapeutically effective waveform: t 0 . t < 0  0
5t_<_ti 0 , t > ti where a) 300 pee 5. z ...5_ 0.02 sec 10 b) 5 msec < ti <
0.1 msec and T is a time constant of generation of the waveform generator,
t is any time point, (t, - t) is a duration or on-time of a pulse, and 15
-I. is a maximum direct current (DC) following in the circuit.  19. A
device for delivering a therapeutically effective dosage of electromagnetic
radiation to a predetermined location over a limited spatial area region in
an animal body, the device comprising: 20a housing having at least one
surface defining a maximum size of a treatment area when applied at or
proximate an animal body surface region; a current signal waveform
generator for generating a plurality of current waveform 65  signals IN(t)
that have current amplitudes that vary as a function of time (t); 



a current waveform selection unit that selects a particular one current
waveform 01(t), I2(t), ... , I(t)) of the plurality of available current
waveform signals IN(t) for generating an electromagnetic wave or component
thereof for emission; 5an electromagnetic wave generator and emitter unit
including an inductor circuit element, the inductor circuit element
configured to receive the selected particular current signal waveform IN(t)
at an input and in response thereto generate at least one magnetic field
(MF) component of an electromagnetic field (EMF) that is emitted from the
housing surface; the magnetic field having a fundamental frequency of
substantially 30 Hz  5 Hz; 10the electromagnetic wave emitter emitting from
an emission aperture or element having a spatial dimension of between
substantially 1 mm x lmm and 25mm x 25mm so that the emission area is
limited and the exposure of the animal body to the therapeutically
effective dosage;            a biological characteristic status detector or
sensor operable to monitor and detect a 15biological status information
from the animal body;       a processor, the processor configured for
communication with the current signal waveform generator, the current
waveform selection unit, the electromagnetic wave generator and emitter
unit, and the a biological characteristic status detector or sensor; and
wherein the processor unit controls, according to a signal detected by the
biological  20 characteristic status detector or sensor, at least one: (a)
the current signal waveform generator, (b) the current waveform selection
unit, and (c) the electromagnetic wave generator and emitter unit, so that
an optimum or near optimum therapeutically effective dosage of
electromagnetic radiation is emitted into the animal body that corresponds
to a detected biological status and patient subject. 25  WO
2012/048302PCT/US2011/055487 20.The device for delivering a therapeutically
effective dosage of electromagnetic radiation according to claim 19,
wherein the electromagnetic wave generator and emitter unit generates and
emits a therapeutically effective waveform according to the relationship:
0t<0 Imaxx(1-(1ie")), 05,t5t1 



0 , t>t, where a) 300 psec < S0.02 sec b) 5 msec < ti < 0.1 msec 10 and  is
a time constant of generation of the waveform generator, t is any time
point, (t, - t) is a duration or on-time of a pulse, and is a maximum
direct current (DC) following in the circuit 15 21. A therapeutic system
according to claim 10 through 18, wherein the computer is selected from the
set of computer comprising a computer server, a handheld computer or
personal data assistant (PDA) type device, a smart-phone having computer
computation features, a personal computer, a cloud-based computer, a
computing device or information 20 appliance having computer computational
processing ability and storage. 22.A portable device for emitting
electromagnetic pulses and delivering a stream of electromagnetic pulses to
a defined and limited region of the human body. the 67 RECTIFIED SHEET
(RULE 91)  WO 2012/048302PCT/US2011/055487 electromagnetic pulses having
waveform shapes and waveform characteristics that are dynamically
configurable and selectable during the treatment. 



71A nartahle device for emitting electromagnetic pulses and delivering a
stream 01 5 electromagnetic pulses and altering the electromagnetic field
to a defined and limited region of the human body at or along human body
meridians, the electromagnetic pulses having waveform shapes and waveform
characteristics that are dynamically configurable and selectable during the
treatment, and wherein a heartbeat rate is sensed by the device and a
modified electromagnetic wave is delivered at the heartbeat; the
electromagnetic wave being 10 emitted and delivered only proximate the
meridian point and not being delivered to the entire human body. 24. A
system comprising: a plurality of portable device for emitting
electromagnetic pulses and delivering 15separate streams of electromagnetic
pulses and altering the magnetic fields to separate defined and limited
regions of the human body at different human body meridian points;
each of the electromagnetic pulses having waveform shapes and waveform
characteristics that are dynamically configurable and selectable during the
treatment, the electromagnetic wave being emitted and delivered from each
device only proximate a 20 particular meridian point different from the
meridian point at which a different portable device is emitting, and none
of the portable devices emitting a treatment dose of electromagnetic
radiation to the entire human body; each of the portable devices including
a wireless communication interface; a wireless network coupled or capable
of intermitted coupling to a network server; 25 and       a network server
storing waveform and treatment data communicating with the wireless
network. 25. A method of applying an electromagnetic wave to a tissue,
comprising: 30during a first period of time, applying a first pulsed
electromagnetic field having a first electromagnetic field characteristic;
and during a second period of time, applying a second pulsed
electromagnetic field having a second electromagnetic field characteristic
different from the first electromagnetic field 68 



RECTIFIED SHEET (RULE 91)  WO 2012/048302PCT/US2011/055487 characteristic,
the second period of time substantially corresponding to the time of a
heartbeat or heartbeat pulse; and       dynamically modifying the first
electromagnetic field characteristic and the second electromagnetic field
characteristic in response to feedback from the tissue. 5 26.A business
method for generating monetary payment revenue, the method comprising:
providing a tissue or cell excitation terminal device to a subscriber; and
charging that subscriber a monetary fee on a subscription based on a usage
10 characteristic of the device and of services associated with use of the
excitation terminal device. 69 RECTIFIED SHEET (RULE 91) 








