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Description

TECHNICAL FIELD

[0001] The present invention relates to an apparatus
for providing hyperthermia therapy to a living subject, in
particular a human, animal or plant.

BACKGROUND ART

[0002] Hyperthermia therapy is a type of medical treat-
ment in which body tissue is exposed to slightly higher
temperatures to damage and kill cancer cells or to make
cancer cells more sensitive to the effects of radiation and
certain anticancer drugs, Local hyperthermia has shown
to be effective when combined with chemotherapy or ra-
diation therapy for cancers such as breast, cervical, pros-
tate, head and neck, melanoma, soft-tissue sarcoma and
rectal cancer, among others, in humans and in animals.
[0003] Hyperthermia therapy is sometimes delivered
by means of energy emitting devices designed to focus
microwave or radio-frequency (RF) energy on the target-
ed area. The microwave or RF energy is delivered by
placing an applicator or antenna in contact or close prox-
imity with the subject being treated. Examples of such a
device can be found, for example, in U.S. Patent Appli-
cation Publication Nos. 2006/0265034 and
2014/0065664
[0004] U.S. Patent Application Publication No.
2009/0122583 discloses a hyperthermia treatment ap-
paratus adapted to produce an audio signal at a first fre-
quency and to gradually increase the first frequency of
the audio signal to a final frequency. The apparatus is
further adapted to modulate a carrier signal with the audio
signal while the frequency of the audio signal is gradually
increased from the first frequency to the final frequency;
and to utilize the modulated carrier signal to produce a
corona discharge; said discharge serving to warm up the
treated tissues in order to reduce pain. The modulation
of the carrier signal with the audio signal of a changing
frequency serves to prevent the accommodation of the
neurons to the treatment stimulus.
[0005] It is noted that, though the audio signal frequen-
cy is swept, only one audio signal frequency is present
at a given point of time.
[0006] Furthermore, none of the documents cited
above is adapted to emit energy in a way to coincide with
natural resonance frequencies of the treated tissues.
[0007] The present invention seeks to address these
and other shortcomings encountered in the art.

SUMMARY OF THE INVENTION

[0008] In one aspect the present invention provides an
apparatus for providing hyperthermia therapy to a living
subject according to claim 1.
[0009] The carrier signal typically has a frequency in
the range of 6 MHz to 250 MHz. The operator or user of

the apparatus may control the signal modulator such that
they may select the modulating signal used to modulate
the carrier signal. In particular they may select any
number of frequencies to modulate the carrier signal, at
any time prior to or during delivery of the therapy.
Typically, the signal generator and signal modulator are
comprised in a common enclosure whilst the emitter
(which generally takes the form of an applicator mecha-
nism or antenna) may be coupled to the signal generator
and/or signal modulator via a lead, cable, or similar cou-
pling mechanism able to propagate the modulated carrier
wave.
[0010] The carrier signal may comprise a radio wave.
The apparatus may generate a microwave radio frequen-
cy carrier signal of about 434 MHz, or any other frequency
which is contained within the acceptable Industrial, Med-
ical and Scientific (ISM) bands as authorised by numer-
ous organisations on multiple continents of the world.
[0011] The generation of the carrier signal may be
pulsed, and the signal generator may be further config-
ured to selectively vary a pulse repetition rate of the
pulsed carrier signal. The apparatus, through a micro-
processor control system, may selectably vary a variable
pulse repetition rate for the carrier signal that can range
from but is not limited to half a second to 5000 on-off
cycles per second. Advanced carrier signals of 40 kilo-
hertz are also prototyped and useful for super-pulsed 434
MHz carrier signals for physiological resonant applica-
tions.
[0012] The signal generator may be further configured
to selectably vary a duty cycle of the pulsed carrier signal.
The apparatus, through the microprocessor control sys-
tem, may be able to vary the duty cycle ratio of the turn-
on time and the turn-off time within the mathematic divi-
sion of the selected pulse repetition rate. The duty cycle
ratio of carrier up time may be controllable and may vary
from about 1% with a "Carrier On Time" and 99% with a
"Carrier Off Time", and vice versa.
[0013] The modulation of the carrier signal comprises
modulating a frequency
of the carrier signal. The modulating signal may comprise
a frequency of between about 0.1 Hz and about 50 KHz.
The apparatus, through the microprocessor control sys-
tem, applies an audio signal
onto the carrier signal in the form of frequency modula-
tion. This frequency modulation through the imprint of
audio information may range from audio information, with
a frequency of about 0.1 of a Hertz to over 50,000 Hertz.
In one embodiment the modulating signal may comprise
ultrasound.
[0014] The apparatus may apply stored audio proto-
cols as modulations to the carrier signal. The selection
of the desired audio protocol my be made by the user of
the apparatus.
[0015] The apparatus may accept additional audio for-
mats and protocols by both direct transfer to the appa-
ratus (for example via a mass storage device), and/or by
download with a remote master device or from the Inter-
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net or other network.
[0016] The apparatus may be used to enhance phase
transitions in cell biology. The apparatus may be de-
signed to deliver specific frequencies in order to stimulate
specific biological functions by taking advantage of the
association-induction theory, where radio and electrical
fields affect at a distance biological water in tissues and
cytoplasm.
[0017] The apparatus may deliver any of the resonant
frequencies of the body parts being treated in order to
match that body part’s resonant frequency and take ad-
vantage of the resonant energy of the body part being
treated. Thus, the apparatus may efficiently deliver en-
ergy to the target body part at relatively low power.
[0018] The apparatus may be used to enhance molec-
ular/Brownian motion of water in protoplasm/cytoplasm
of the living subject. This increase in energy delivered to
the water in the tissues is capable of opening up neural
microtubules and enhancing phase transitions in neural
and other tissues.
[0019] Recent studies demonstrate the benefits of 10
and 50 Hz square waves in neurologic rehabilitation and
enhanced nerve growth by the use of these frequencies.
For example, reference is made to the following publica-
tions:

Coombe, D. R. (2002). CELLS, GELS AND THE EN-
GINES OF LIFE. Immunol Cell Biol. 80(5), 506-506.
Gabriel, S., Lau, R. W., & Gabriel, C. (1996). The
dielectric properties of biological tissues: III. Para-
metric models for the dielectric spectrum of tissues.
Physics in Medicine and Biology, 41(11), 2271,
Trevors, J., & Pollack, G. (2012). Origin of microbial
life hypothesis: a gel cytoplasm lacking a bilayer
membrane, with infrared radiation producing exclu-
sion zone (EZ) water, hydrogen as an energy source
and thermosynthesis for bioenergetics. Biochimie,
94(1), 258-262.
Xun, S. (2011). Increased dielectric constant in the
water treated by extremely low frequency electro-
magnetic field and its possible biological implication.
Journal of Physics: Conference Series, 329(1),
012019.
Pollack, G.H., Cameron, I., and Wheatley, D., Water
and the Cell. Springer, 2006.
Pollack, G.H. and Chin, W.-C. Phase Transitions in
Cell Biology, Springer, 2008.

[0020] The device may deliver AM 10 Hz square
waves, 50 Hz square waves, FM modulated sweeps from
5-13 Hz square waves, 10 Hz and Schumann frequency
sweeps in order to specifically enhance neurological re-
habilitation using a 434 MHz carrier wave through a mul-
tilayer applicator.
[0021] The apparatus may deliver low-frequency mod-
ulation of a 434 MHz carrier frequency in the 29-39 Hz
range (and more specifically 31.2 Hz) in order to enhance
bone healing rates in fracture and post-surgical repairs.

[0022] The apparatus may deliver low-frequency AM
modulation of a 434 MHz carrier frequency in the 22-27
Hz range in order to stimulate collagen for enhanced
wound heating and skin toning.
[0023] The apparatus may deliver low-frequency AM
modulation of a 434 MHz carrier frequency in the 4-13
Hz range in order to stimulate general abdominal organ
resonant frequencies. 4-8 Hz stimulation of the kidneys
may stimulate vasodilation and improve renal perfusion.
[0024] The apparatus may deliver low-frequency AM
modulation of a 434 MHz carrier frequency in the 7.83-9
Hz range in order to warm, vasodilate and improve he-
patic and pancreatic function.
[0025] The apparatus may deliver low-frequency AM
modulation of a 434 MHz carrier frequency in the 7.83-9
Hz range in order to warm, vasodilate and improve uter-
ine function and diminish uterine spasm.
[0026] The apparatus may further comprise a thermal
monitor configured to monitor a thermal state of the de-
vice. The apparatus may be configured to constantly
monitor a thermal condition of the electronics of the ap-
paratus. If at any time the apparatus is unable to monitor
the thermal condition, or the thermal condition exceeds
programmed nominal ranges, the apparatus may display
a warning on the user interface, and may enter a shut-
down protocol for safety. A dangerous thermal event de-
tected by the thermal monitoring system may also cause
the apparatus to communicate the event to a remote mas-
ter device.
[0027] The device may further comprise a tamper-
proofing mechanism. The apparatus may operate an an-
ti-tamper and anti-theft protocol. If required information
is not entered on demand on to the apparatus, the ap-
paratus may display a warning and may no longer oper-
ate until the remote master device is able to communicate
with the apparatus to re-initialise the user’s authority. Ad-
ditionally, the apparatus may be able to determine wheth-
er the integrity of a container, box, or travel case in which
the apparatus is contained has been compromised.
Should the integrity of the enclosure have been compro-
mised, the apparatus may display a warning that the op-
erational microprocessor has shut down and that all op-
erational source code has been deleted. This condition
may only be reversed by allowing the apparatus to com-
municate with the remote master device.
[0028] The signal modulator may be further configured
to vary the modulating signal modulating the carrier sig-
nal during provision of the hyperthermia therapy.
[0029] A frequency of the modulating signal may be
selected according to a resonance frequency of a mate-
rial at the target location. The apparatus may be config-
ured to deliver frequencies that stimulate and activate
the effects of tissue resonance in the body by accurately
matching the frequency/frequencies of the input signal
to these resonance frequencies. The apparatus may
therefore warm tissues quickly and stimulate physiologic
processes that are activated by these physiological res-
onant frequencies.
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[0030] The apparatus may further comprise a light-
emitting device configured to illuminate the target area
during provision of the hyperthermia therapy. In one em-
bodiment the apparatus may be fitted with a multipoint
light-emitting diode system consisting of 470nm light-
emitting diodes. The combination of 470nm light-emitting
diodes together with a 434MHz carrier wave may be used
for infectious wounds and to enhance wound healing.
[0031] The apparatus may further comprise a thermal
monitor configured to monitor a temperature of the living
subject during delivery of the hyperthermia therapy. The
thermal monitor may be incorporated in a garment worn
by the living subject. In one embodiment, temperature
probes may be woven into or attached to a wearable
garment in order to monitor body surface temperature.
[0032] The apparatus may further comprise a usage
monitor configured to monitor a usage parameter of the
emitter, and an interruption device configured to auto-
matically prevent further use of the emitter when the mon-
itored usage parameter reaches a predetermined thresh-
old. This may be a useful safety mechanism to prevent
unwanted use of the emitter when the emitter has de-
graded to a point where further use may be dangerous
to the living subject and/or detrimental to the apparatus.
[0033] The usage parameter may comprise a total time
of use of the emitter or a number of on/off cycles of the
emitter.
[0034] The emitter may comprise an applicator mech-
anism (such as an antenna) which may take many dif-
ferent forms and shapes. For example, the emitter may
be in the form of a pad, a sleeve, a cast, an item of cloth-
ing, etc. The emitting portion of the emitter may be incor-
porated within a protective sheath, cover or case de-
signed to be placed in contact with or in close proximity
to the living subject. The emitter may be disposable fol-
lowing use.
[0035] The apparatus may further comprise a wireless
communications device for communicating with a remote
controller, and the apparatus may be configured to re-
ceive and act on instructions sent by the remote controller
to the wireless communications device. The apparatus
may be configured to communicate autonomously (for
example at regular intervals) with the remote controller
or remote master device. The remote master device may
be located on the premises of company controlling or
owning the apparatus, and may send commands to the
apparatus to authorise the apparatus for use. Preferably,
such communication contains no HIPPA or personal da-
ta. The apparatus may report its present location to the
remote master device, its travel routes, the number and
type of treatment protocols, and survey data feedback
provided by either the patient (if human) or a clinical spe-
cialist. If it is found by the remote master device during
a data share protocol that the apparatus is not in a loca-
tion that is approved for that user, the apparatus may be
remotely disabled by the remote master device. In addi-
tion, a message may appear on the user interface
prompting the user or clinical specialist to contact the

parent company. The apparatus may further comprise
an Ethernet port.
[0036] The apparatus may be embodied in an item of
furniture or clothing. The apparatus may be incorporated
into a piece of furniture or clothing such that hyperthermia
therapy may be delivered to a user when using the piece
of furniture/clothing. For example, the apparatus may be
incorporated into a couch, a chair, a blanket or a wetsuit.
In such cases the emitter may be embodied in the form
of therapeutic pads for stimulation of various body parts.
[0037] The invention is defined in the following claims;
other embodiments, methods or examples not constitut-
ing a part of the invention.
[0038] Further features of the invention are described
below. As would be recognised by the skilled person, any
of these features may be incorporated with any of the
above embodiments.
[0039] The apparatus may be provided for use in a
portable fashion, and may incorporate an openable case
or similar enclosure for storing the apparatus and pro-
tecting it from the outside environment. The enclosure
may include wheels for moving the apparatus and an
extendable drag handle.
[0040] The apparatus may comprise a digital control
system for carrying out various functions performed by
the apparatus. The apparatus may include a multiple-
platform microprocessor used to task and slave other
sub-system controlled microprocessors to control the ap-
paratus. Access to these various microprocessors may
be achieved through a user interface, such as a touch
screen.
[0041] The apparatus may comprise a Global Position-
ing System (GPS) for automatically locating the appara-
tus. The position data may be written to the microproc-
essor for further use. Auto-location of the apparatus may
occur multiple times per day so that during relocation of
the apparatus the location and track of travel can be as-
certained when needed.
[0042] The apparatus may include an audio input jack
for acceptance of an external audio signal to be im-
pressed on the carrier signal and for storage in a memory
of the apparatus.
[0043] The apparatus may also be configured to mon-
itor a temperature of the target area of the living subject.
For example, Thermo Eprom microprocessors and infra-
red forward-looking thermo-sensors may be employed
in order to monitor thermal responses from subcutaneous
tissue activity. An advanced flexible tape PCB thermo-
sensing device may be coupled with the emitter for even
field, and field encompassing temperature monitoring,
via temperature probes allowing non-invasive granular
temperature sensing.
[0044] The emitter (or applicator mechanism) may be
formed and spread in many body-contouring ways in or-
der to increase ergonomics. Disposable peel and stick
thermo-sensors may be fashioned in order to more ac-
curately monitor temperature around a specific body part
being heated and treated by the apparatus. These non-
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invasive thermo- sensors may also be made to be inva-
sive through their introduction into the body via laparo-
scopic, injection or minimally invasive surgical approach-
es. The temperature probes may be used during in vivo
for advanced procedures such as oncology or long-term
temperature monitoring systems left in situ.
[0045] The apparatus may be connected to an AC
mains supply, and/or may include an on-board recharge-
able battery source for limited DC field use. Should the
apparatus be tampered with, detection of the tampering
may cause a distress and location signal to be sent to
the remote master device via cell, wireless or Ethernet.
The distress signal may continue until the battery runs
out or until deactivated by service personnel if the appa-
ratus is connected to a power source.
[0046] The apparatus may include means for providing
forced air cooling, such as a fan or pump for pumping
coolant.
[0047] The apparatus may include a safety shutdown
device, which may be user-activated via the user inter-
face in the event of any type of problem. The shutdown
device may be available as an extendable cord or wire-
less switch that the patient can push if there is discomfort
felt by the patient at any time. The shutdown device can
be removed or added as an accessory to the apparatus.
The subject may also control an intensity of the therapy
(for example via the shutdown device) to ensure comfort
during the therapy.
[0048] The apparatus may be configured to change
protocol parameters whilst in operation. Changes to the
operational modalities can also be made whilst the ap-
paratus is dormant and awaiting use.
[0049] The apparatus may include multiple emitters
(applicators), each arranged to emit a respective modu-
lated carrier signal. The emitters may be combined to
provide increased levels of therapy, Clinical applications
that the apparatus may be used for include but are not
limited to neurological, musculoskeletal, oncological, re-
habilitation, arthritis and other joint pain relief and warm-
ing, erectile dysfunction, sports medicine, sports en-
hancement, stem cell activation, collagen activation,
wound healing, bone fracture repair and endocrine warm-
ing.
[0050] The apparatus may be used on its own or in
combination with other drugs and medications. The ap-
paratus may be used to deliver hyperthermia therapy in
the context of any of the following: equine and bovine
musculoskeletal and reproductive work; pancreatic in-
flammation/pain and pancreatic cancer/neoplasia; he-
patic inflammation/pain and liver cancer/neoplasia; renal
inflammation/pain and kidney cancer/neoplasia; splenic
inflammation/pain and splenic cancer/neoplasia; small
and large bowel inflammation/pain and small and large
bowel cancer/neoplasia; cardiac inflammation/pain and
cardiac cancer/neoplasia; pulmonary inflammation/pain
and lung cancer/neoplasia; brain/skull inflammation/pain
and brain/skull cancer/neoplasia; anal-rectal inflamma-
tion/pain and anal-rectal cancer/neoplasia; ocular inflam-

mation/pain and ocular cancer/neoplasia; bone and car-
tilage inflammation/pain and bone and cartilage can-
cer/neoplasia; auditory structures and organ inflamma-
tion/pain and auditory structures and/or organ cancer/ne-
oplasia; muscle inflammation/pain and muscular can-
cer/neoplasia; plantar/foot inflammation/pain and foot
cancer/neoplasia; hand inflammation/pain and hand can-
cer/neoplasia; thyroid inflammation/pain and thyroid can-
cer/neoplasia; adrenal gland inflammation/pain and ad-
renal gland cancer/neoplasia; pituitary gland inflamma-
tion/pain and pituitary gland cancer/neoplasia; oral in-
flammation/pain and oral cancer/neoplasia; mammary
gland inflammation/pain and mammary gland cancer/ne-
oplasia; neck and chest wall inflammation/pain and neck
and chest wall cancer/neoplasia; ovarian and uterine in-
flammation/pain and ovarian and uterine cancer/neopla-
sia; prostatic and testicular inflammation/pain and pros-
tatic and testicular cancer/neoplasia
[0051] The apparatus may be used as a standalone or
in combination with other drugs and medications for in-
creasing the body’s metabolic rate by increasing temper-
ature over key organs such as kidneys, liver, heart,
spleen, etc.
[0052] The apparatus may be used as a standalone or
in combination with other drugs and medications in order
to stimulate the immune system by locally elevating the
temperature over the thymus remnant and the heart /
hilar lymph nodes, preferably for 30 minutes at 41 de-
grees Celsius and 15 minutes over each kidney. This
locally elevated temperature over these major immune
areas is capable of raising the metabolic rate over these
organs as a function of the apparatus being used to pro-
vide hyperthermia therapy to such target locations. The
increase in temperature and the raising of the basal met-
abolic rate over these organs stimulates the immune sys-
tem directly.
[0053] The apparatus may be used as a standalone or
in combination with other drugs and medications for the
treatment of renal disease as an electronic form of forced
dieresis. By raising the temperature of one or both kid-
neys, the apparatus may increase renal function and
force more blood flow to the kidneys and increase renal
function. This is beneficial in the management of renal
disease both in its acute and chronic phases.
[0054] The apparatus may be used to heat kidneys be-
fore dialysis therapy in order to increase the efficiency of
dialysis and decrease the time it takes to filter the kidneys
on a dialysis machine. The apparatus may therefore be
used to accelerate dialysis therapy time.
[0055] The apparatus may be configured to stimulate
tissues with a range of resonant frequencies between
about 0.1 Hz and about 1.618 Hz. This may be used for
the stimulation of pluripotent stem cells and the activation
of these cells into tissue-specific stem cell lines such as
heart, neuro, bone, liver, kidney, etc.
[0056] The apparatus, through the use of ELF and in-
creased temperature, may be used as a non-invasive
means of stem cell donor site activation. This activation
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may allow for stem cell migration, via circulation, to a
recipient target site.
[0057] The apparatus, through the use of ELF and in-
creased temperature, may be used as a non-invasive
means of stem cell recipient site preparation and activa-
tion. This recipient site activation may allow for migratory
stem cells to be adopted at the recipient site.
[0058] The apparatus may be configured to stimulate
tissues with a range of resonant frequencies between
about 4 Hz to about 13 Hz. This may be used for the
stimulation of general organs and body parts and for the
gentle warming of these tissues.
[0059] The apparatus may be configured to stimulate
tissues with a range of resonant frequencies between
about 9 Hz to about 11 Hz. 10 Hz is used specifically for
the rehabilitation of connective tissues and especially
nerves. The use of the apparatus has been demonstrated
to rapidly rehabilitate and turn on previously damaged
neurologic tissues. The apparatus may use Extremely
Low Frequencies (ELF) to enhance neuro-genesis in
damaged neuro tissue.
[0060] The apparatus may be configured to stimulate
tissues with a range of resonant frequencies between
about 21 Hz and about 27 Hz, for the rehabilitation of
collagen and skin for use in beauty and spa applications.
[0061] The apparatus may be configured to stimulate
tissues with a range of resonant frequencies between
about 30 Hz to about 39 Hz. In particular, 31.2 Hz may
be used for the rehabilitation of fractures bone healing
and osteoporosis.
[0062] The apparatus may be configured to stimulate
tissues with a range of resonant frequencies between
about 89 Hz and about 120 Hz. In particular, 108 Hz may
be used for the reduction of edema.
[0063] The apparatus may be configured to stimulate
tissues with a range of resonant frequencies between
about 300 Hz to about 500 Hz, and upwards of 40,000
Hz for the treatment of pain and other neurological con-
ditions.
[0064] A plurality of audio frequencies and audio wave
shapes may be used to modulate the carrier signal, for
stimulation of neurological rehabilitation as well as bone
healing and re-growth.
[0065] The apparatus may be used to promote phase
transitions of water from bulk water H2O into "EZ" water
H3O2, a liquid crystal, and back again. The energy of the
RF signal imparts energy into the body’s water which can
be used to increase the potential energy and increase
molecular motion of the cellular and non-cellular body
water. This increase in energy is used by the body’s water
to create structured "EZ" water and to separate waters
charges into positive and negative charges along hy-
drophilic surfaces. These enhanced phase transitions
encourage the rapid rehabilitation seen in neurological
cases using the apparatus.
[0066] The apparatus may be used to decrease and/or
dissolve various forms of calcifications in the body, both
at a micro level as in the case of dissolving Ca blockages

at damaged nerve tissue or glands, as well as a way to
dissolve and diminish calcifications in joints, tendons and
ligaments. Various rhythmic and dysrhythmic tones
and/or chords (used as the modulating signal) may be
used by the apparatus to efficiently dissolve calcifications
over time. The apparatus, through the use of ELF and
increased temperature, may be used as a non-invasive
means of dissolving calcified accumulations and crystal-
lizations in soft tissue.
[0067] The apparatus may be used to electromagnet-
ically warm drugs in the body to promote the activation
of the drugs (such as Thermodox by Centrum), or iron
oxide nanoparticles in the use hyperthermia for oncology.
[0068] The apparatus may be used in combination with
Carboplatin or Cisplatin for the use of loco-regional on-
cological applications in order to deliver targeted immune
therapy to cancers amenable to this therapy.
[0069] The apparatus may be used for the loco-region-
al treatment of mast cell tumours and melanoma in com-
bination with Carboplatin, blue scorpion venom, and tar-
geted immune therapy.
[0070] The apparatus may be used to heat bone to
increase the plasma state of the bone and make it more
visible to ultrasound. This may electronically extend the
use of ultrasound in bone scanning by first heating up
the bone prior to scanning with ultrasound, thus making
the inside of the bone visible with ultrasound.
[0071] Similarly, the apparatus may be used to raise
the temperature of anatomical regions prior to imaging
with an MRI apparatus. Any heated region presents an
electronic contrast medium for MRI due to the hyperex-
citation and increased temperature of the heated area.
[0072] In one embodiment, the apparatus may be used
to pulse a sequenced 10 Hz square wave down the path
of a nerve. The signal is propagated along the nerve route
such as from skull to foot or skull to arm.
[0073] With appropriate reduction in the power, the ap-
paratus may be used as an electro-acupuncture stimu-
lator. The apparatus may be used to directly stimulate
any acupuncture point on the body of man or animal, or
over acupuncture needles. Peel and stick applicator
mechanisms may be used when connected to the appa-
ratus to deliver the RF energy to the target acupuncture
point. As an alternative treatment protocol, the emitter
may comprise a lens for focussing the modulated carrier
wave. Peel and stick printed resonant or chiral pattern
resonant lens applicator mechanisms may be placed
over a desired acupuncture area to be treated, in order
to act as a ’microwave lens’ and focus more energy to
the desired acupuncture area.
[0074] These microwave lenses may be made to be-
come active at different tunable resonant frequencies as
determined by the touch screen user interface in the de-
sired frequency ranges.
[0075] Still with reduced power in mind, the apparatus
may be used in the treatment of arthritis and bone frac-
tures, transcranial stimulation and rehabilitation for a va-
riety of neurological conditions such as trauma, demen-
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tia, Alzheimer’s, stroke, neoplasia, glioma, depression,
pineal gland transcranial stimulation, cerebellar stimula-
tion in epilepsy, anti-seizure transcranial RF stimulation,
anti-tremor therapy, tinnitus therapy, and deep auditory
stimulation, amongst others.
[0076] By tuning the modulation signal to the appropri-
ate signal, the apparatus may be used as a repellent
against marine predators. This embodiment has partic-
ular use when the apparatus is incorporated into a wetsuit
or similar garment for use in water.
[0077] The emitter may be coated with a metamaterial
such as graphene, carbon fiber, sapphire dust paste, em-
erald dust paste, ruby dust paste, and carbon nanotubes.
[0078] The apparatus may be used as a part of a di-
agnostic test for urethral reflux syndrome of children. In
one embodiment, the bladder is warmed to 41 degrees
C and one or more temperatures sensors are placed over
the kidneys to monitor renal temperature rise. A rise in
renal temperature will signify that urine is refluxing from
the bladder sending warm urine up to the kidney. This
process would constitute a positive, non-invasive test for
determining urethral reflux syndrome in infants.
[0079] The apparatus can be operated to automatically
sense the self-resonant range of target materials in the
living subject. In this automatic tuning mode, the appa-
ratus may analyse signal return loss as a function of tar-
get location.

BRIEF DESCRIPTION OF DRAWINGS

[0080]

Figure 1 is a schematic diagram of a hyperthermia
delivery system in accordance with an embodiment
of the invention;
Figure 2 is a schematic diagram of components of
an apparatus in accordance with an embodiment of
the invention;
Figure 3 is a schematic diagram of components of
the RF deck of Figure 2;
Figure 4 is a schematic diagram of an applicator
mechanism in accordance with an embodiment of
the invention;
Figure 5 shows the front outer cover of an applicator
mechanism in accordance with an embodiment of
the invention;
Figure 6 shows the first dielectric layer of an appli-
cator mechanism in accordance with an embodiment
of the invention;
Figure 7 shows the top side of the slot antenna of an
applicator mechanism in accordance with an embod-
iment of the invention;
Figure 8 shows the bottom side of the slot antenna
of an applicator mechanism in accordance with an
embodiment of the invention;
Figure 9 shows the second dielectric layer of an ap-
plicator mechanism in accordance with an embodi-
ment of the invention;

Figure 10 shows the top side of the microstrip an-
tenna of an applicator mechanism in accordance
with an embodiment of the invention;
Figure 11 shows the bottom side of the microstrip
antenna of an applicator mechanism in accordance
with an embodiment of the invention;
Figure 12 shows the third dielectric layer of an ap-
plicator mechanism in accordance with an embodi-
ment of the invention;
Figure 13 shows the backing of an applicator mech-
anism in accordance with an embodiment of the in-
vention; and
Figure 14 shows the rear outer cover of an applicator
mechanism in accordance with an embodiment of
the invention.

DESCRIPTION OF EMBODIMENTS

[0081] The present invention seeks to provide an im-
proved apparatus for providing hyperthermia therapy to
a living subject. Whilst various embodiments of the in-
vention are described below, the invention is not limited
to these embodiments, and variations of these embodi-
ments may well fall within the scope of the invention which
is to be limited only by the appended claims.
[0082] Figure 1 is a schematic diagram of a hyperther-
mia delivery system in accordance with an embodiment
of the invention. The hyperthermia delivery system com-
prises an apparatus 10 configured to generate and mod-
ulate a carrier wave. Apparatus 10 is shown in more detail
in Figures 2 and 3, and described in more detail below.
The hyperthermia delivery system further comprises an
applicator mechanism 40 connected to apparatus 10 by
suitable means 15 (such as a coaxial cable). Applicator
mechanism 40 is configured to be positioned on or in
close proximity to a living subject, for efficient delivery of
the modulated carrier wave generated by apparatus 10
and transmitted to applicator mechanism 40 via means
15. Applicator mechanism 40 is shown in more detail in
Figures 4-14 and described in more detail below.
[0083] Figure 2 is a schematic representation of ap-
paratus 10 configured to generate and modulate a carrier
wave for hyperthermia therapy, in accordance with an
embodiment of the invention. Apparatus 10 comprises
comprising four primary circuit cards or circuit modules
1,2,3,4.
[0084] Card 1 is an interconnect card that contains var-
ious individual control circuits that are proprietary to the
operation of apparatus 10. Card 1 is the interconnect
point for all peripherals related to apparatus 10. Intercon-
nection to Card 1 is made via multi-conductor cable con-
nectors with multiple connective contacts. Card 1 is mod-
ular and is easily replaced for serviceability and/or trou-
bleshooting. Card 1 incorporates both surface-mount
electronic components as well as through-hole electronic
components, and multiple circuit inter-connective plug
and socket assemblies. Test points are placed prudently
throughout Card 1 for testing and troubleshooting. Card
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1 comprises a multilayer printed circuit board designed
to eliminate or minimise where possible any additional
hand-wiring or connections that may cause reliability
problems with apparatus 10. Card 1 may be connected
to a thermos jack connect 13, which may be connected
to a thermos sensor package 17.
[0085] Apparatus 10 further comprises Card 2 which
is a power supply mains card. This power supply contains
circuits that are proprietary to the operation of apparatus
10. Various DC voltage potentials are created on Card 2
and interconnection to Card 1 is made through multiple
conductor cable. Command, control and power are rout-
ed to Card 2 through the multiple conductor cables with
removable contacts attached to Card 1. Card 2 is modular
and is easily replaced for serviceability and/or trouble-
shooting. AC mains level potential 12 connects directly
to Card 2 and bypasses the interconnect Card 1 for safety
considerations. AC mains voltage potential 12 is con-
veyed through a specially selected combination radio fre-
quency interference filter, a circuit breaker / power switch
14, and a universal disconnectable cordage connection.
Apparatus 10 may also operate on universal AC voltage
mains.
[0086] Card 2 creates the necessary DC voltage that
is required to operate apparatus 10. The power supplies
used on Card 2 are modular in format and both Card 2
itself and the individual power supplies may be readily
replaced for testing and service if needed by the user, in
particular a qualified or authorised service technician.
Multiple DC voltages are created on Card 2 and are used
to operate and/or segregate the DC mains voltages re-
quired for use by the various circuits of apparatus 10.
Test points are prudently located on Card 2 for testing
and troubleshooting.
[0087] Apparatus 10 further comprises Card 3 (which
may be referred to herein as RF deck) which is a radio
frequency generating and amplification module. Card 3
is a proprietary module that incorporates RF components
required to cause apparatus 10 to create a 434 MHz car-
rier wave. Card 3 is interconnected to the master inter-
connect card (Card 1) via multiple conductor cable con-
nections with multiple connective removable contacts at-
tached to Card 1. Command, control and power are rout-
ed to Card 3 through the multiple conductor cables. Card
3 is modular and is easily replaced for serviceability
and/or troubleshooting. Radio frequency energy that is
created by Card 3 is coupled to an output connection of
apparatus 10 via a coaxial cable and a conventional Type
TNC female panel jack 16. Jack 16 is custom-selected
for low power losses, integrity of the impedance match
to the applicator mechanism (not shown), mechanical
integrity, and ease of use when attaching different appli-
cator mechanisms.
[0088] Apparatus 10 further comprises Card 4 which
is a digital control interface card. Card 4 connects with
the master interconnect card (Card 1) via multiple con-
ductor cable connections with multiple connective re-
movable contacts attached to Card 1. Command, control

and power are routed to Card 4 through the multiple con-
ductor cables. Card 4 is modular and is easily replaced
for serviceability and/or troubleshooting. Card 4 also di-
rectly connects to an apparatus touch screen control pan-
el 18 that is mounted on the outside surface of apparatus
10. This direct connection is made to eliminate reliability
issues with the touch screen control surface. Card 4 also
has a direct connection to an environmentally stable Uni-
versal Serial Bus (USB) connection 11 on the outer sur-
face of apparatus 10. USB connection 11 is provided for
local interconnection of the digital control card (Card 4)
to a servicing technician, for repair of apparatus 10, up-
dates, upgrades, or general troubleshooting.
[0089] Although not shown, apparatus 10 is cooled by
a plurality of motor-driven cooling devices, such as fans
or coolant pumps. Heat is removed from the apparatus’s
sub-systems and is imparted to an air flow column within
apparatus 10 which is then exchanged with the ambient
air both within and from without apparatus 10 to ensure
a stable operational environment.
[0090] Apparatus 10 further includes an embedded
Global Positioning System 41 installed within a travel
case housing apparatus 10 on Card 4. The GPS system
works in conjunction with digital microprocessor 42, con-
tained on Card 4, in order to periodically write a message
to the memory of digital microprocessor 42 identifying
the position/location of apparatus 10.
[0091] Apparatus 10 further includes an embedded
cellular modem 43 installed within the case, also on Card
4. This cellular modem 43 system works in conjunction
with digital microprocessor 42 to perform many functions.
The modem 43 periodically connects to the parent com-
pany to report a number of accumulated bits of data that
may comprise for example the position/location of appa-
ratus 10, the types of treatments used by the user, the
quantity of the treatments, and other related data as ac-
cumulated by digital microprocessor 42.
[0092] In a particular embodiment of the invention, ap-
paratus 10 is housed within a water-resistant and rugge-
dized travel case with carry handles, drag handles and
wheels. This water resistant travel case is the functional
conveyance shell as well as the container for apparatus
10. The case is weather and dirt: resistant and offers
protection to apparatus 10 as well as storage options for
mains voltage power cables, applicator mechanisms,
etc.
[0093] Now turning to Figure 3, the components of RF
deck 30, or Card 3, and their interconnection is shown in
more detail.
[0094] RF deck 30 comprises exciter 31 configured to
create a stable frequency source for the 434 MHz RF
carrier wave. This spectrally pure RF carrier wave is self-
referenced internally to exciter 31 for frequency stability
within the requirements of the Industrial, Medical, and
Scientific band requirements of the various communica-
tions authorities of the world.
[0095] Exciter 31 also provides the Frequency Modu-
lation (FM) portion of the therapeutic treatment. The FM
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audio information is intermixed with the carrier wave to
produce a complex wave form output from exciter 31.
The output of exciter 31 is continuous with respect to the
RF modulation signal and is as commanded by the digital
controller card (Card 4). The audio information may be
generated from a plurality of audio cards within apparatus
10. The audio cards are polyphonic digitally controlled
devices that are capable of being commanded to gener-
ate a range of modulating signals. These signals are com-
manded by digital microprocessor 42 (comprised in Card
4) to vary in (amongst others) amplitude, frequency,
waveform shape, and singular or polyphonic modes. The
output of the audio from these cards is summed or added
together and is applied to exciter 31 to modulate the car-
rier wave. The exciter 31 outputs its signal into an atten-
uator 32 to modify the power of the signal.
[0096] RF deck 30 further comprises a pre-amplifier
33 configured to accept the complex signal from exciter
22 after it has passed through the attenuator 32 and boost
the signal level to a therapeutic level as required for the
intended treatment program as selected by the user. A
power gain of a variable nature is designated by the user
as selected on touch screen control panel 18. The treat-
ment protocol may be selected as having an output power
level from zero to multiples of tens of Watts, to be deliv-
ered to the applicator mechanism through a low loss Type
TNC panel mounted connection and a low loss type of
coaxial cable.
[0097] The pre-amplifier 33 transmits the signal to the
final power amplifier 34. The final power amplifier 34 is
commanded by digital microprocessor 41 to perform a
number of functions related to the desired therapeutic
action of apparatus 10. Final power amplifier 33 is com-
manded to either operate or sit quiescent at maximum
or minimum output power. The output power can be com-
manded to vary in level in a continuously variable range
from zero output to maximum output. Final power ampli-
fier 33 can be commanded to vary the duty cycle ration
of ’turn on’ time as related to ’turn off time as a mathematic
function of operations per second. This variability in duty
cycle ratio is continuously variable in 1% shifts ranging
from one percent ’on time’ and 99% ’off time’ to a con-
verse 99% ’on time’ and a 1% ’off time’. An additional
function of final power amplifier 34 is to vary the number
of turn-on operations per second as commanded by dig-
ital microprocessor 41. In a particular embodiment, the
range of pulse repetition rates or pulse operations per
second is variable from half an operation per second (0.5
Hz) to greater than 5000 operations per second (5 KHz),
This plurality of combinations of variable output power,
variable pulse repetitions per second, and variable pulse
width ratio duty cycles, creates a wide range of thera-
peutic and palliative care treatment options for the living
subject, as selected by the user.
[0098] RF deck 30 further comprises directional cou-
pler 35. Directional coupler 35 senses the output power
of final power amplifier 34 and sends this amplitude-re-
lated information to digital microprocessor 41. This is a

check and balance safety mechanism to ensure that final
power amplifier 34 is operating in accordance with the
therapeutic treatment protocol that was selected for use.
Directional coupler 35 also senses any unused RF en-
ergy from the applicator mechanism. Any unused energy
is expressed as a loss in the term VSWR. VSWR is a
ratio of the forward energy and any reflected or unused
energy. The expression of perfection is 1:1.00. Digres-
sion from perfection toward the quantity 1:3.00 is not a
desired operational condition. Energy that is unused or
’reflected back’ toward apparatus 10 by the applicator
mechanism can cause damage to final power amplifier
34.
[0099] RF deck 30 further comprises isolator/circulator
36 configured to allow a radio frequency signal to enter
it and exit it. Isolator/circulator 36 functions as a one-way
safety route with the function of protecting final power
amplifier 34 from electrical damage due to a misapplica-
tion of the applicator mechanism or failure of the appli-
cator mechanism. Isolator/circulator 36 comprises three
RF connections associated with it. RF energy from final
power amplifier 34, via directional coupler 35, enters iso-
lator/circulator 36 on port 301. An action similar to a traffic
circus occurs in a clockwise round-about motion. This
motion allows the applied RF energy from port 301 to exit
isolator/circulator 36 with minimal losses through port
302. In a perfect condition substantially 100% of the en-
ergy that exits port 302 is consumed by the applicator
mechanism (not shown) which is connected through a
carrier wave output connection 39 and imparted to the
living subject. As this condition of perfection is a rare
occurrence, this unused energy expressed as VSWR
(Voltage To Standing Wave Ratio - see below) is reflected
backward toward isolator/circulator 36. This reflected en-
ergy re-enters isolator/circulator 36 on port 302 and in a
traffic circus clockwise motion exits isolator/circulator 36
on port 303 (hence the terminology isolator/circulator 36).
Port 303 is a unidirectional portal that is only capable of
allowing the energy that is reflected into port 302 to leave
isolator/circulator 36 via port 303. The energy that is ex-
pelled from port 303 is shunted toward a resistive appa-
ratus known as reject attenuator 37.
[0100] Reject attenuator 37 is a two-port device with
an input and an output. Reject attenuator 37 lowers (i.e.
attenuates) any level of power introduced to the input
port of reject attenuator 37 and allows a lower value im-
age of the power to leave the output port of reject atten-
uator 37. The RF signal is converted to a Direct Current
(DC) format by a small electronic circuit. The resulting
DC energy is also fed toward digital microprocessor 42
as an alternate means of measuring or extrapolating the
value of the efficiency of the coupling of the 434 MHz
carrier wave signal to the living subject. This resultant
DC value may be used to drive a display of the efficiency
of the coupling of the applicator mechanism to the living
subject, and may be located on touch screen digital dis-
play 18.
[0101] As a safety feature in digital microprocessor 42,
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when the VSWR approaches 1:1.30, the amplifier output
power that is delivered to the applicator mechanism is
reduced to a level that is both safe for the living subject
and safe for the electrical integrity of pre-amplifier 33 and
final power amplifier 34. As an aid to the user, there is
an efficiency indication on touch screen control panel 18.
If the applicator mechanism is improperly applied to the
living subject, the efficiency indication may turn tor ex-
ample from green to yellow, and if the efficiency of the
coupling continues to degrade, the efficiency indication
may turn from yellow to red.
[0102] RF deck 30 further comprises reject load atten-
uator 38. Reject load attenuator 38 is a two-port device
which accepts AC or DC signals, or a combination of
both, and lowers the amount of energy in a logarithmic
rate expressed typically in Decibels (dB). Reject load at-
tenuator 38 is used as a safety mechanism to supply a
DC voltage level to digital microprocessor 42 in order to
develop an indication of the efficiency of the applicator
mechanism in coupling the carrier wave to the living sub-
ject. In order to carry out its attenuation function, heat is
developed and must be dissipated. This heat dissipation
is accomplished by attaching reject load attenuator 38 to
a heat sink.
[0103] Now turning to Figure 4, there is shown an ap-
plicator mechanism 50 in accordance with an embodi-
ment of the invention. Applicator mechanism 50 may be
connected to apparatus 10 via suitable means (e.g. via
a disconnectable coaxial cable), and is configured to de-
liver the modulated carrier wave to the living subject so
as to provide hyperthermia therapy.
[0104] Applicator mechanism 50 comprises a multilay-
er structure including in the following order: front outer
cover 51, first dielectric layer 52, slot antenna 53, second
dielectric layer 54, microstrip antenna 55, third dielectric
layer 66, backing 57, and rear outer cover 58. Details of
each layer are shown in Figures 5-14. The different lay-
ers interact in several ways.
[0105] Figure 5 is a view of front outer cover 51. Front
outer cover is designed to be applied at or in proximity
to the target area of the living subject undergoing hyper-
thermia therapy. The front outer cover can be made from
a polyurethane fiber or any other flexible material. In this
embodiment, it includes two ports, a coaxial cable port
511 and a temperature sensor cable port 512.
[0106] Figure 6 is a view of first dielectric layer 52 com-
prises an opening 521 for receiving a temperature sensor
with built-in microchip therethrough. The thermometer al-
lows temperature readings of the living subject to be tak-
en during delivery of the therapy. The first dielectric layer
52 can be made from silicone or any other insulative ma-
terial and can have a thickness of about 1.5 mm. In one
embodiment, the dielectric constant of dielectric layer 52
is approximately 2.9.
[0107] Figure 7 is a view of slot antenna 53 that is
underneath the first dielectric layer 52. When applicator
mechanism 50 is connected to apparatus 10, the modu-
lated carrier wave generated by apparatus 10 is trans-

mitted to slot antenna 53 for delivery of the modulated
carrier wave to the living subject. Slot antenna 53 com-
prises two microwave lenses 531 532 for focussing the
modulated carrier wave emitted from slot antenna 53.
The two microwave lenses 531 532 do not touch each
other or the slot antenna 53. Slot antenna 53 can be
made from a flat flex circuit material with approximately
0.5 mm thickness. Slot antenna 53 further comprises
temperature IC 533, a first connector 534 between the
temperature IC and the microcontroller 581, a second
connector 535 between temperature IC 533 and an ex-
ternal power and data source (not shown), a metal sup-
port plate 536, and a slot 537 for the ground weld to go
through. Figure 8 is a view of the other side of the slot
antenna 53 that borders the second dielectric layer 54.
[0108] Figure 9 shows the second dielectric layer 54.
In conjunction with first dielectric layer 52, it serves to
electrically isolate slot antenna 53 from microstrip anten-
na 55. The second dielectric layer 54 can be made from
silicone or any other insulative material with a dialectic
constant of 2.9. It can have a thickness of about 1.5 mm.
[0109] Figure 10 shows the side of microstrip antenna
55 that faces the second dielectric layer 54. The micro-
strip antenna includes a slot 551 for a ground wire to pass
through and connect to microcontroller 581. The slot 551
is surrounded by a ground rim 551a. It also has a cut out
552 in a z-like shape. The corner of the microstrip anten-
na 55 is bonded to the other layers with epoxy. Figure
11 shows the other side of the microstrip antenna 55 that
borders the third dielectric layer 56, this is the welded
side of the microstrip antenna 55. A copper extension
clip for ground is connected to slot 551 through to slot
antenna 53. The microstrip antenna 55 further comprises
a copper extension clip 553 and a copper connection clip
554.
[0110] Figure 12 shows the third dielectric layer 56.
The third dielectric layer 54 can be made from silicone
or any other insulative material with a dialectic constant
of 2.9. It can have a thickness of about 1.5 mm. There is
a slot 561 for the coaxial lead and ground to connect the
microstrip antenna 55 to the microcontroller 581. There
is a smaller slot 562 located above the first slot 561 for
the lead.
[0111] Figure 13 shows the backing 57. Backing 57
can be made from a material similar to a wetsuit such as
neoprene. The material has a preferred dielectric con-
stant of 20.1. The backing 57 is not rectangular in that
the bottom left portion, approximately 40%, is longer, ap-
proximately 9%, than the bottom right. This is to provide
extra shielding for cable ground.
[0112] Figure 14 shows the rear of the outer casing
58. The outer casing has a microprocessor 581 attached.
The microprocessor 581 may have three cables at-
tached, a power in 582, a power out 534 to temperature
IC, and a ground 583. All of the layers are sewn to close
over the antenna assembly.
[0113] Applicator mechanism 50 includes a circuit that
automatically disables slot antenna 53 once its useful life
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has been reached. Applicator mechanism 50 incorpo-
rates an energy interruption circuit (not shown) that con-
trols the flow of energizing current drawn into and through
slot antenna 53. The energy interruption circuit is acti-
vated through a microchip that calculates the extent of
use of slot antenna 53 and permanently interrupts power
to slot antenna 53 once a maximum use has been
reached.
[0114] The microchip can measure the total time of use
for slot antenna 53 by measuring the actual time of use
for slot antenna 53 every time it is used and adding the
time to a permanent counter built into, or programmed,
into the microchip circuitry. Once the accumulated use
time measured by the permanent counter reaches a pre-
set limit, the energy interruption circuit is activated and
slot antenna 53 is permanently disabled. Alternatively,
the microchip can simply measure the number of on/off
cycles for slot antenna 53 and, once a pre-set threshold
limit of cycles is reached, the energy interruption circuit
is activated and slot antenna 53 is permanently disabled.
Other methods of measuring the useful life of the antenna
can easily be envisioned by persons of ordinary skill in
the art and incorporated into the logic of the referenced
microchip.
[0115] Once slot antenna 53 has been disabled, the
microchip circuitry can optionally generate an audible or
visible signal to the operator to indicate that slot antenna
53 has exceeded its useful life and should be changed.
Also optionally, the microchip can provide visible cues to
the operator as the end of life approaches. For example,
the operator may be shown a countdown or display of
remaining lifetime or operating cycles for the device. Al-
ternatively, the operator may simply be shown different
coloured lights, or a certain number of lights to indicate
how much time, or how many cycles remain in slot an-
tenna 53.
[0116] Whilst the invention has been described in con-
nection with specific embodiments, it is to be understood
that the invention is not limited to these embodiments,
and that alterations, modifications, and variations of
these embodiments may be carried out by the skilled
person without departing from the scope of the invention.

Claims

1. An apparatus adapted to provide hyperthermia ther-
apy to a living subject, comprising:

a signal generator (31) configured to generate
a carrier signal;
a signal modulator (31) configured to selectably
modulate the carrier signal with a modulating
signal comprising an audio protocol; and
an emitter (50) configured to deliver the modu-
lated carrier signal to a target location on the
living subject;
characterised in that the audio protocol in-

cludes multiple simultaneously-generated fre-
quencies.

2. The apparatus of claim 1, wherein the carrier signal
comprises a radio wave.

3. The apparatus of claim 1, wherein the generation of
the carrier signal is pulsed.

4. The apparatus of claim 3, wherein the signal gener-
ator (31) is further configured to selectively vary a
pulse repetition rate of the pulsed carrier signal.

5. The apparatus of claim 3, wherein the signal gener-
ator (31) is further configured to selectably vary a
duty cycle of the pulsed carrier signal.

6. The apparatus of claim 1, wherein the modulating
signal comprises frequencies of between about 0.1
Hz and about 50 KHz.

7. The apparatus of claim 1, wherein the signal modu-
lator (31) is further configured to vary the modulating
signal modulating the carrier signal during provision
of the hyperthermia therapy.

8. The apparatus of claim 1, wherein frequencies of the
modulating signal are selected according to a reso-
nance frequency of a material of the target location.

9. The apparatus of claim 1, further comprising:

a usage monitor configured to monitor a usage
parameter of the emitter (50); and
an interruption device configured to automati-
cally prevent further use of the emitter (50) when
the monitored usage parameter reaches a pre-
determined threshold.

10. The apparatus of claim 9, wherein the usage param-
eter comprises a total time of use of the emitter (50).

11. The apparatus of claim 9, wherein the usage param-
eter comprises a number of on/off cycles of the emit-
ter (50).

12. The apparatus of claim 1, wherein the emitter (50)
comprises an applicator antenna (53).

13. The apparatus of claim 1, wherein the emitter (50)
is configured to be applied to a surface of the living
subject.

14. The apparatus of claim 1, wherein the apparatus is
an item of furniture, such that hyperthermia therapy
is delivered to a human when the human is using the
item of furniture.
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15. The apparatus of claim 1, wherein the apparatus is
an item of clothing, such that hyperthermia therapy
is delivered to a human when the human is wearing
the item of clothing.

Patentansprüche

1. Vorrichtung, welche angepasst ist, einem lebenden
Individuum eine Hyperthermie-Therapie bereitzu-
stellen, und welches umfasst:

einen Signal-Generator (31), welcher ausge-
staltet ist, ein Trägersignal zu erzeugen;
einen Signal-Modulator (31), welcher ausge-
staltet ist, wählbar das Trägersignal mit einem
Modulierungs-Signal, das ein Audio-Protokoll
umfasst, zu modulieren; und
einen Emitter (50), der ausgestaltet ist, das mo-
dulierte Trägersignal zu einer Zielstelle am le-
benden Individuum zu liefern;
dadurch gekennzeichnet, dass das Audio-
Protocol mehrere gleichzeitig erzeugte Fre-
quenzen umfasst.

2. Vorrichtung nach Anspruch 1, worin das Trägersig-
nal eine Radiowelle umfasst.

3. Vorrichtung nach Anspruch 1, worin die Erzeugung
des Trägersignals gepulst ist.

4. Vorrichtung nach Anspruch 3, worin der Signal-Ge-
nerator (31) weiter ausgestaltet ist, selektiv eine
Puls-Wiederholungsrate des gepulsten Trägersig-
nals zu variieren.

5. Vorrichtung nach Anspruch 3, worin der Signal-Ge-
nerator (31) weiter ausgestaltet ist, selektiv einen
Arbeitszyklus des gepulsten Trägersignals zu vari-
ieren.

6. Vorrichtung nach Anspruch 1, worin das Modulie-
rungs-Signal weiter Frequenzen von zwischen etwa
0,1 Hz und etwa 50 KHz umfasst.

7. Vorrichtung nach Anspruch 1, worin der Signal-Mo-
dulator (31) weiter ausgestaltet ist, das Modulie-
rungs-Signal, das das Trägersignal moduliert, wäh-
rend der Bereitstellung der Hyperthermie-Therapie
zu variieren.

8. Vorrichtung nach Anspruch 1, worin Frequenzen des
Modulierungs-Signals gemäß einer Resonanzfre-
quenz eines Materials der Zielstelle ausgewählt wer-
den.

9. Vorrichtung nach Anspruch 1, welches weiter um-
fasst:

einen Nutzen-Monitor, der ausgestaltet ist, ei-
nen Nutzungs-Parameter des Emitters (50) zu
überwachen; und
ein Unterbecher-Gerät, das ausgestaltet ist, au-
tomatisch die weitere Ver-wendung des Emit-
ters (50) zu verhindern, wenn der überwachte
Nutzungsparameter einen bestimmten Grenz-
wert erreicht.

10. Vorrichtung nach Anspruch 9, worin der Nutzungs-
Parameter eine Gesamtzeit der Nutzung des Emit-
ters (50) umfasst.

11. Vorrichtung nach Anspruch 9, worin der Nutzungs-
Parameter eine Anzahl an An/Aus-Zyklen des Emit-
ters (50) umfasst.

12. Vorrichtung nach Anspruch 1, worin der Emitter (50)
eine Applikator-Antenne (53) umfasst.

13. Vorrichtung nach Anspruch 1, worin der Emitter (50)
ausgestaltet ist, auf einer Oberfläche des lebenden
Individuums aufgetragen zu werden.

14. Vorrichtung nach Anspruch 1, worin die Vorrichtung
ein Möbelstück ist, so dass die Hyperthermie-The-
rapie zu einem Menschen geliefert werden kann,
wenn der Mensch das Möbelstück verwendet.

15. Vorrichtung nach Anspruch 1, worin die Vorrichtung
ein Kleidungsstück ist, so dass die Hyperthermie-
Therapie zu einem Menschen geliefert werden kann,
wenn der Mensch das Kleidungsstück trägt.

Revendications

1. Appareil conçu pour fournir un traitement thérapeu-
tique de l’hyperthermie à un sujet vivant,
comprenant :

un générateur de signal (31) configuré pour gé-
nérer un signal porteur ;
un modulateur de signal (31) configuré pour mo-
duler de manière sélectionnable le signal por-
teur avec un signal de modulation comprenant
un protocole audio ; et
un émetteur (50) configuré pour délivrer le signal
porteur modulé à un emplacement cible sur le
sujet vivant ;
caractérisé par le fait que le protocole audio
comprend de multiples fréquences générées si-
multanément.

2. Appareil selon la revendication 1, dans lequel le si-
gnal porteur comprend une onde radio.

3. Appareil selon la revendication 1, dans lequel la gé-
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nération du signal porteur est pulsée.

4. Appareil selon la revendication 3, dans lequel le gé-
nérateur de signal (31) est en outre configuré pour
faire varier de manière sélective un taux de répétition
d’impulsion du signal porteur pulsé.

5. Appareil selon la revendication 3, dans lequel le gé-
nérateur de signal (31) est en outre configuré pour
faire varier de manière sélectionnable un facteur de
forme du signal porteur pulsé.

6. Appareil selon la revendication 1, dans lequel le si-
gnal de modulation comprend des fréquences com-
prises entre environ 0,1 Hz et environ 50 KHz.

7. Appareil selon la revendication 1, dans lequel le mo-
dulateur de signal (31) est en outre configuré pour
faire varier le signal de modulation modulant le signal
porteur pendant la fourniture du traitement thérapeu-
tique de l’hyperthermie.

8. Appareil selon la revendication 1, dans lequel des
fréquences du signal de modulation sont sélection-
nées en fonction d’une fréquence de résonance
d’une matière de l’emplacement cible.

9. Appareil selon la revendication 1, comprenant en
outre :

un dispositif de surveillance d’utilisation confi-
guré pour surveiller un paramètre d’utilisation
de l’émetteur (50) ; et
un dispositif d’interruption configuré pour empê-
cher automatiquement une poursuite de l’utili-
sation de l’émetteur (50) lorsque le paramètre
d’utilisation surveillé atteint un seuil prédétermi-
né.

10. Appareil selon la revendication 9, dans lequel le pa-
ramètre d’utilisation comprend une durée totale d’uti-
lisation de l’émetteur (50).

11. Appareil selon la revendication 9, dans lequel le pa-
ramètre d’utilisation comprend un nombre de cycles
marche/arrêt de l’émetteur (50).

12. Appareil selon la revendication 1, dans lequel l’émet-
teur (50) comprend une antenne d’applicateur (53).

13. Appareil selon la revendication 1, dans lequel l’émet-
teur (50) est configuré pour être appliqué sur une
surface du sujet vivant.

14. Appareil selon la revendication 1, dans lequel l’ap-
pareil est un meuble, de telle sorte qu’un traitement
thérapeutique de l’hyperthermie est administré à un
être humain lorsque l’être humain utilise le meuble.

15. Appareil selon la revendication 1, dans lequel l’ap-
pareil est un vêtement, de telle sorte qu’un traitement
thérapeutique de l’hyperthermie est administré à un
être humain lorsque l’être humain porte le vêtement.
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