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AUDIOLOGICAL TREATMENT SYSTEM AND
METHODS OF USING THE SAME

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates generally to devices
and a system for providing diagnosis and therapy for audio-
logical diseases and methods of using the same.

[0003] 2. Description of the Related Art

[0004] Tinnitus is the sensation of noise that is caused by
a bodily condition, such as disturbance of the auditory nerve
or other neurological pathology. Absent of external auditory
stimulus, tinnitus patients often hear one or more tones. The
causes of tinnitus are believed to be numerous and still not
quite fully understood. Typical tinnitus therapy includes
drug therapy and/or sound or masking therapy, such as
residual inhibition therapy.

[0005] Physicians use various testing procedures to deter-
mine the parameters of the tinnitus and the tones to be
applied to the patient for specific types of therapy. A
physician can perform an audible diagnostic test with quali-
tative patient feedback. Other testing procedures also
include the use of expensive functional magnetic resonance
imaging (FMRI), positron emission tomography (PET),
electro-encephalograms (EEGs), Auditory event-related
potential (ERP) and magnetic stimulation.

[0006] During sound therapy the patient is exposed to
specific tones determined as a function of the tinnitus tones
heard by the patient and any tones of which the patient has
partial or total hearing loss. The tones used during sound
therapy are intended to reduce the tinnitus symptoms. How-
ever, most effects from a single session of sound therapy are
short lived, requiring patients to undergo repeated therapy
sessions. In a few cases, fifteen minutes of residual inhibi-
tion therapy relieved tinnitus symptoms for a single day.
Tinnitus symptoms vary significantly, not just from patient
to patient, but also over time, with or without therapy, and
over the course of therapy. Similarly, the therapeutic sounds
(tones and volumes) that produce the best results vary from
patient to patient, and the most effective therapeutic sounds
often vary over the course of extended treatment.

[0007] The lack of effective sound therapies and flexible
audiological platforms inhibits physicians from prescribing
the most effective treatments for tinnitus. Furthermore,
physicians must regularly test patients’ progress to deter-
mine how to adjust the sound therapy. A large quantity of the
physician’s and patient’s time and resources are used
amending the prescribed therapies. This need for re-diag-
nosis also often leads to outdated, and thus imprecise,
prescribed therapies, and also results in increased patient
absenteeism for return visits to be re-evaluated and have
sound therapies updated.

[0008] The ability to track patient treatment for sound
therapy can be difficult, especially when the sound therapy
occurs outside of a physician’s office. The patient can be
non-compliant by not following the sound treatment proto-
cols. This lack of accurate tracking of the applied therapy
impairs physicians’ abilities to treat patients properly. The
lack of accurate tracking also impedes health professionals
attempting to create an accurate tinnitus model to use for

1. Field of the Invention
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predicting the most effective therapies and/or custom modi-
fication of an individual’s therapy.

[0009] Therefore, there exists a need for a combined
system to provide tinnitus therapy with frequent re-evalua-
tion of the tinnitus profile. There also exists a need for an
evaluation system reducing or obviating physician visits.
There is also a need for a therapeutic and evaluation device
that is easy to transport and use by the patient. Furthermore,
there is a need for an accurate empirical model of tinnitus,
such as a model that accurately predicts an effective sound
therapy based on diagnostic inputs.

BRIEF SUMMARY OF THE INVENTION

[0010] A system for treatment of an audiological defi-
ciency is disclosed. The system has a remote device and a
local device. The local device is communicating over a
network to the remote device. The local device is configured
to evaluate and treat the audiological deficiency.

[0011] The local device can treat the audiological defi-
ciency according 1o a treatment protocol. The remote device
can send a treatment protocol to the local device. The remote
device can be a server.

[0012] The system can also have a database that is read-
able by the remote device. The database can have data
regarding the audiological deficiency. The remote device can
compute the treatment protocol with a computation. That
computation can include use of the data.

[0013] The system can also have a physician’s device
communicating over a network to the remote device. The
physician’s device can control the treatment protocol.

[0014] Another system for treating an audiological defi-
ciency is disclosed. The system has a remote device and a
local device. The remote device is configured to access a
database comprising data. The local device is configured to
network with the remote device and create therapeutic audio.
The therapeutic audio is determined from a function com-
prising the data.

[0015] A first device for application of a therapeutic
protocol for audiological deficiencies is also disclosed. The
device has a data transfer device and an acoustic transducer.
The data transfer device is configured to communicate with
a remote device. The data transfer device receives the
therapeutic protocol from the remote device.

[0016] A method of treating a user having an audiological
deficiency having symptoms is also disclosed. The method
includes applying therapy for the symptoms using a portable
device. The method also includes diagnosing the symptoms
using the portable device.

[0017] The portable device can weigh less than about 1
pound. Diagnosing can include receiving user feedback
during therapy. User feedback can include a biometric
and/or a qualitative user response.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 illustrates an embodiment of an audiologi-
cal treatment system.

[0019]

FIG. 2 illustrates an embodiment of a local device.
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[0020] FIG. 3 is a perspective view of an embodiment of
a single earpiece.

[0021] FIG. 4 illustrates section A-A of the earpiece of
FIG. 3.
[0022] FIG. 5 illustrates an embodiment of a method of

audiological treatment.

[0023] FIG. 6 illustrates an embodiment of a method of
initial audiological diagnosis.

[0024] FIG. 7 illustrates an embodiment of a method of
determining if the patient is a suitable candidate for treat-
ment.

[0025] FIG. 8 illustrates an embodiment of a method of
sending the assessment data profile to the remote device.

[0026] FIG. 9 illustrates an embodiment of a method of
sending data to produce and deliver the assessment report.

[0027] FIG. 10 illustrates an embodiment of a method of
initial preparation of the local and remote devices.

[0028] FIG. 11 illustrates an embodiment of a method of
the remote device producing an execution therapy report.

[0029] FIG. 12 illustrates an embodiment of a method of
generating an initial recommended therapy report.

[0030] FIG. 13 illustrates an embodiment of a method of
sending data to the database and the physician’s device
during initial patient assessment.

[0031] FIG. 14 illustrates an embodiment of a method of
performing the prescribed evaluation and therapeutic use of
the device.

[0032] FIG. 15 illustrates an embodiment of a method of
the patient operating the local device.

[0033] FIG. 16 illustrates an embodiment of a method of
synchronizing the local device and the remote device.

[0034] FIGS. 17 and 18 illustrate an embodiment of a
method of data transfer during synchronization of the local
device and the remote device.

[0035] FIG. 19 illustrates a method of sending data to the
physician’s device during or after the synchronization of the
local device and the remote device.

[0036] FIG. 20 illustrates a method of sending data to the
remote device and the database to update the therapy.

[0037] FIG. 21 illustrates an embodiment of a method of
the remote device analyzing the treatment data.

DETAILED DESCRIPTION

[0038] FIG. 1 illustrates a neurological treatment system
2system 2. The treatment herein can include augmentation
and/or diagnosis and/or therapy. The condition that can be
treated can be any neurological process amenable to treat-
ment or augmentation by sound, for example otological or
audiological disorders such as tinnitus or other pathologies
where retraining of the auditory cortex using auditory stimu-
lus and/or training protocols to improve function is possible.
Other examples of treatment of audiological conditions
include refining or training substantially physiologically
normal hearing, stuttering, autism or combinations thereof.
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[0039] The system 2system 2 can have a physician’s
device 4, a remote device 6, a local device 8 and a database
10. The physician’s device 4 can be configured to commu-
nicate, shown by arrows 12, with the remote device 6. The
remote device 6 can be configured to communicate with the
local device 8, shown by arrows 14. The remote device 6 can
be configured to communicate, shown by arrows 16, with
the database 10. The physician’s device 4 can be configured
to communicate directly, shown by arrows 18, with the local
device 8. The database 10 can be configured to communicate
directly, shown by arrows 20, with the local device 8 and/or
the physician’s device 4.

[0040] The physician’s device 4, the remote device 6 and
the local device 8 can be, for example, laptop or desktop
personal computers (PCs), personal data assistants (PDAs),
network servers, portable (e.g., cellular, cordless) tele-
phones, portable audio players and recorders (e.g., mp3
players, voice recorders), car or home audio equipment, or
combinations thereof. The physician’s device 4, the remote
device 6 and the local device 8 can be processors connected
on the same circuit board, components of the same proces-
sor, or combinations thereof and/or combinations with the
examples supra. The physician’s device 4, the remote device
6 and the local device 8, or any combination thereof, can be
a single device of any example listed supra, for example a
single PC or a single, integrated processor.

[0041] The database 10 can be structured file formats,
relational (e.g., Structured Query Language types, such as
SQL, SQL1 and SQL2), object-oriented (e.g., Object Data
Management Group standard types, such as ODMG-1.0 and
ODMG-2.0), object-relational (e.g., SQL3), or multiple
databases of one or multiple types. The database 10 can be
a single set of data. The database 10 can be or comprise one
or more functions. The database 10 can be stored on the
remote device 6. The database 10 can be stored other than on
the remote device 6.

[0042] The communications 12, 14, 16, 18 and 20 can be
via hardwiring (e.g., between two processors or integrated
circuit devices on a circuit board), transferable media (c.g.,
CD, floppy disk, removable flash memory device, SIM card,
a smart card, USB based mass storage device), networked
connection (¢.g., over the internet, Ethernet (IEEE 802.3),
universal serial bus (USB), Firewire (IEEE 1394), 802.11
(wireless LAN), Bluctooth, cellular communication
modem), direct point-to-point connection (e.g., serial port
(RS-232, RS-485), parallel port (IEEE 1284), Fiber Chan-
nel, IRDA infrared data port, modem, radio such as 900
MHz RF or FM signal) or combinations thereof. The com-
munications 12, 14, 16, 18 and 20 can be constant or
sporadic.

[0043] The physician’s device 4 can have local memory.
The memory can be non-volatile, for example a hard drive
or non-volatile semiconductor memory (e.g., flash, ferro-
magnetic). A copy of all or part of the database 10 can be on
the local memory of the physician’s device 4. The physi-
cian’s device 4 can be configured to communicate with the
database 10 through the remote device 6.

[0044] The remote device 6 can be configured to transfer
data to and from the physician’s device 4, the local device
8 and/or the database 10. The data transfer can be through a
port (e.g., USB, Firewire, serial, parallel, Ethernet), a media
player and/or recorder (e.g., CD drive, floppy disk drive,
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smart card reader/writer, SIM card, flash memory card
reader/writer (e.g., Compact Flash, SD, Memory Stick,
Smart Media, MMC), USB based mass storage device), a
radio (e.g., Bluetooth, 802.11, cellular or cordless telephone,
or radio operating at frequencies and modulations such as
900 Mhz or commercial FM signals) or combinations
thereof.

[0045] Data stored in the database 10 can include all or
any combination of the data found in patient profiles, profile
assessment data, relevant assessment data, execution
therapy reports, recommended therapy reports, physician’s
therapy reports, executed session reports and analyzed ses-
sion reports, several described infra. The reports can be
compressed and decompressed and/or encrypted and
decrypted at any point during the methods described herein.
The reports can be script, XML, binary, executable object,
text files and composites of combinations thereof.

[0046] FIG. 2 illustrates the local device 8. The local
device 8 can be portable. The local device can be less than
about 0.9 kg (2 Ibs.), more narrowly less than about 0.5 kg
(1 1bs.), yet more narrowly less than about 0.2 kg (0.4 1bs.),
for example about 0.17 kg (0.37 Ibs.). For example, the local
device 8 can be a graphic user interface (GUI) operating
system (OS) PDA (e.g., the Yopy 500 from G.Mate, Inc,,
Kyounggi-Do, Korea).

[0047] The local device 8 can receive power from an
external power source, for example a substantially unlimited
power supply such as a public electric utility. The local
device 8 can have a local power source. The local power
source can be one or more batteries, for example recharge-
able batteries, photovoltaic transducers, or fuel cells (e.g.,
hydrocarbon cells such as methanol cells, hydrogen cells).
The local device 8 can be configured to optimize power
consumption for audio output.

[0048] Power consumption can be reduced by placing
sub-systems that are not in use into a low power state (e.g.,
sleep). Power consumption can be reduced by placing sub-
systems that are not in use into a no power state (e.g., off).
Power consumption can be reduced by dynamically chang-
ing the frequency of the clock governing one or more
sub-systems.

[0049] Power consumption can be reduced by the inclu-
sion of a specialized sound generation/playback integrated
circuit. The specialized sound generation/playback inte-
grated circuit can generate the therapeutic sounds through
direct generation of the therapeutic sounds and/or can play-
back stored therapeutic sound. Power consumption of the
specialized sound generation/playback integrated circuit can
be substantially lower than other processing elements within
the local device. During operation of the specialized sound
generation/playback integrated circuit the other processing
elements of the device can be placed into a low power or no
power state. The power consumption reduction methods
supra can be used individually or in any combination.

[0050] The local device 8 can have local memory, for
example flash memory. The amount of local memory can be
from about 64 kB to about 128 MB, more narrowly from
about 1 MB to about 32 MB, yet more narrowly from about
4 MB to about 16 MB. The local device 8 can have a
processor. The processor can have, for example, a clock
speed equal to or greater than about 16 MHz, more narrowly
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equal to or greater than about 66 MHz. The local memory
can be a portion of a larger memory device. The local device
8 can have random access memory (RAM) for the treatment
available to the processor. The amount of RAM for the
treatment can be equal to or greater than about 4 Mb, more
narrowly equal to or greater than about 32 Mb. The RAM for
the treatment can be a portion of a larger a quantity of RAM
available to the processor. The local device 8 can have a
real-time clock. The clock, for example a real-time clock,
can be used to time stamp (i.e., couple with temporal data)
any data within the local device. Data that can be time
stamped can include data from any reports or transmission
of any report or data, such as for reports pertaining to
therapy sessions and conditions. Time stamp data can
include relative or absolute time data, such as year, calendar
date, time of day, time zone, length of operation data and
combinations thereof.

[0051] The local device 8 can have a visual screen 22. The
visual screen 22 can be a visual output and/or input, for
example a transparent touch-pad in front of a display. The
visual output can be a liquid crystal display (LCD) including
an organic LCD, cathode ray tube, plasma screen or com-
binations thereof. The local device 8 can have user controls
24. The user controls 24 can be knobs, switches, buttons,
slides, touchpads, keyboards, trackballs, mice, joysticks or
combinations thereof. The user controls 24 can be config-
ured to control volume, provide feedback (e.g., qualitative
ranking, such as a numerical score, text or speech messages
to physician), control the treatment, change treatment
modes, set local device 8 parameters (e.g., day, month, year,
sensor input parameters, default settings), turn local device
8 on or off, initiate communication and or synchronization
with remote device 6, initiate communication and or syn-
chronization with the physician’s device 4 or combinations
thereof.

[0052] The local device 8 can have one or more external
transducers 26. The external transducers 26 can be audio
transducers, for example speakers and/or microphones. The
external transducers 26 can sense ambient conditions (e.g.,
noise/sound, temperature, humidity, light, galvanic skin
response, heart rate, respiration, EEG, auditory event-related
potentials (ERP)) and/or be used to record verbal notes. The
external transducers 26 can emit sound. The local device 8
can store in the local device’s memory signals detected by
the sensors and transducers of the local device 8. The sensor
and transducer data can be stored with time stamp data.

[0053] The local device 8 can have a data transfer device
28. The data transfer device 28 can be a port (c.g., USB,
Firewire, serial, parallel, Ethernet), a transferable storage
media reader/writer (¢.g., CD drive, floppy disk drive, hard
disk drive, smart card, SIM card, flash memory card (c.g.,
Compact Flash, SD, Memory Stick, Smart Media, MMC),
USB based mass storage device), a radio (e.g., Bluetooth,
802.11, cellular or cordless telephone, or radio operating at
frequencies and modulations such as 900 Mhz or commer-
cial FM signal) or combinations thereof. The data transfer
device 28 can facilitate communication with the remote
device 6.

[0054] The local device 8 can have one or more local
device connectors 30. The local device connectors 30 can be
plugs and/or outlets known to one having ordinary skill in
the art. The local device connectors 30 can be cords extend-
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ing from the local device 8. The cords can terminate attached
to plugs and/or outlets known to one having ordinary skill in
the art. The local device connectors 30 can be media
players/recorders (e.g., CD drive, floppy disk drive, hard
drive, smart card reader, SIM card, flash memory card, USB
based mass storage device). The local device connectors 30
can be radio (e.g., Bluetooth, 802.11, radio, cordless or
cellular telephone).

[0055] The local device 8 can have one, two or more
earpieces. The local device connectors 30 can facilitate
communication with the earpiece 32. FIG. 3 illustrates the
earpiece 32 that can have a probe 34 attached to a retention
element 36. FIG. 4 illustrates cross-section A-A of the
earpiece of FIG. 3. The probe 34 can be shaped to fit
intra-aurally. The earpiece 32 can be shaped to fit entirely
supra-aurally. All or part of the retention element 36 can be
shaped to fit in the intertragic notch. The retention element
36 can be shaped to fit circumaurally. The retention element
36 can be padded. The probe 34 and/or the retention element
36 can be molded to fit the specific ear canal and intertragic
notch for a specific patient.

[0056] The earpiece 32 can have a therapy transducer 38.
The therapy transducer 38 can be an acoustic transducer, for
example a headphone speaker. A therapy lead 40 can extend
from the therapy transducer 38.

[0057] An acoustic channel 42 can extend from the
therapy transducer 38 to the proximal end of the probe 34
The earpiece 32 can have an ambient channel 44 from the
distal end of the earpiece 32 to the proximal end of the
carpiece 32. The ambient channel 44 can merge, as shown
at 46, with the acoustic channel 42. The ambient channel 44
can improve transmission of ambient sound, humidity and
temperature through the earpiece 32. The ambient channel
44 can be a channel from the distal end to the outside and/or
proximal end of the earpiece 32.

[0058] The earpiece 32 can have one or more ambient
conditions sensors 48. The ambient conditions sensors 48
can sense ambient sound frequency and/or amplitude, tem-
perature, light frequency and/or amplitude, humidity or
combinations thereof. An ambient lead 50 can extend from
the ambient conditions sensor 48.

[0059] The earpiece 32 can have one or more biometric
sensor strips 52 and/or biometric sensor pads 54. The
biometric sensors 52 and 54 can be configured to sense body
temperature, pulse (i.c., heart rate), perspiration (e.g., by
galvanic skin response or electrodermal response), diastolic,
systolic or average blood pressure, electrocardiogram
(EKG), brain signals (e.g., EEG, such as EEG used to
determine sensory threshold audio levels, auditory event-
related potentials (ERP)), hematocrit, respiration, movement
and/or other measures of activity level, blood oxygen satu-
ration and combinations thereof. The biometric sensors 52
and 54 can be electrodes, pressure transducers, bimetallic or
thermister temperature sensors, optical biometric sensors, or
any combination thereof. An example of optical biometric
sensors 1s taught in U.S. Pat. No. 6,556,852 to Schulze et al.,
which is hereby incorporated by reference in its entirety. A
strip lead 56 can extend from the biometric sensor strip 52.
A pad lead 58 can extend from the biometric sensor pad 54.

[0060] The leads 40, 50, 56 and 58 can each be one or
more wires. The leads 40, 50, 56 and 58 can carry power and
signals to and from their respective transducer 38 and
sensors 48, 52 and 54.
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[0061] The leads 40, 50, 56 and 58 can attach to an
earpiece connector 60. The earpiece connector 60 can be one
or more cords extending from the earpiece 32. The cords can
terminate attached to plugs and/or outlets (not shown)
known to one having ordinary skill in the art. The earpiece
connector 60 can be a plug and/or an outlet known to one
having ordinary skill in the art. The earpiece connector 60
can be a media player/recorder (e.g., CD drive, flash
memory card, SIM card, smart card reader). The earpiece
connector 60 can be a processor and/or a radio (e.g.,
Bluetooth, 802.11, cellular telephone, radio). The earpiece
connector 60 can connect to the local device connector 30
during use.

METHODS OF TREATMENT

[0062] FIG. 5 illustrates a method of treatment 62, such as
a neurological or audiological treatment. (For exemplary
clarity the treatment 62 is referred to hereafter, non-limit-
ingly, as the audiological treatment 62.) An initial assess-
ment 64 of an audiological disorder, such as tinnitus, can be
made, for example by a physician during a visit with a
patient. The local and remote devices 8 and 6 can then be
initialized 66. The local device 8 can then be used for
evaluation and/or therapy 68. After use 68, if the patient is
not ready to be discharged from therapy, the query as shown
by 70, using the local device 8 for diagnosis or re-evaluation
and therapy 68 can be repeated. After use 68, if the patient
is ready to be discharged from therapy, the patient can be
discharged from the treatment.

[0063] FIG. 6 illustrates making the initial assessment 64
of an audiological disorder. The physician can determine
that the patient has the audiological disorder, such as tinni-
tus. (For exemplary clarity the audiological disorder is
referred to hereafter, non-limitingly, as tinnitus.) The phy-
sician can perform an audiogram on the patient before or
after the determination of tinnitus. The physician can deter-
mine the patient profile (e.g., gender, age, career, existing
and cured health problems, allergies, biometrics such as
blood pressure and temperature, stress, exertion, tension,
presence of noise, rest, insurance company and policy,
length of time of affliction, precipitating event), for example,
from the combination of a pre-existing file and/or an inter-
view and/or exam. The physician can determine whether the
tinnitus is central (i.e., subjective) or peripheral (i.c., objec-
tive). If the tinnitus is central (or the other neurological
disorder can be corrected by sound therapy), the patient can
be analyzed, as shown by 72, to determine if the patient is
asuitable candidate for the method of audiological treatment
62. If the patient is a suitable candidate for therapy, the
audiological treatment 62 can proceed to the initialization 66
of the local and remote devices 8 and 6.

[0064] The patient’s tinnitus profile can be determined
after the physician has determined that the patient has
tinnitus. The tinnitus profile can include the symptom tones
and the respective amplitudes for each tone. The tinnitus
profile can include tones for which the patient has partial or
total hearing loss, the degree of hearing loss at each of the
tones, an objectively and/or subjectively determined impair-
ment score or combinations thereof. FIG. 7 illustrates, as
shown by 72, determining whether the patient is a suitable
candidate for treatment by the method of treatment 62.

[0065] As shown by 74 in FIG. 8, the physician’s device
4 can send profile assessment data 76 to the remote device



US 2005/0192514 A1

6. The profile assessment data 76 can be all or part of the
patient profile, tinnitus profile, additional hearing tests or
any combination thereof.

[0066] As shown by 78 in FIG. 9, the remote device 6 can
retrieve relevant assessment data 80 from the database 10.
The relevant assessment data 80 can include data from
patients with similar profile assessment data 76. The relevant
assessment data 80 can include profile assessment data 76,
treatment efficacy, treatment protocols, summaries of any of
the aforementioned data (e.g., as single or multi-dimensional
indices) and combinations thereof. The remote device 6 can
compare the profile assessment data 76 to the relevant
assessment data 80. This comparison can, for example,
determine the optimal treatment protocol for the patient. The
comparison can be performed with static and/or modeling
techniques (e.g., data-mining).

[0067] For example, the profile assessment data 76 can be
compared to the relevant assessment data 80 and the best
matches of pretreatment conditions can be determined there-
from. Of the successful matches, the treatment protocols
used to generate successful outcomes (e.g., results above a
threshold level) can be assessed and averaged. This average
can be used to derive an assessment report.

[0068] The remote device 6 can then produce the assess-
ment report 82 and send the assessment report 82 to the
physician’s device 4, as shown by 84 in FIG. 9. The remote
device 6 can send the assessment report 82 to a third party,
for example, an insurance company. The assessment report
82 can be printed and sent as a hard copy, or sent as a file
via an e-mail, file transfer protocol (FTP), hypertext transfer
protocol (HTTP), HTTP secure (HTTPS) or combinations
thereof. The assessment report 82 can be encrypted. The
assessment report can be compressed.

[0069] The assessment report 82 can include the assess-
ment data, a likelihood of patient success, a threshold
success level for the patient, a recommendation regarding
whether the patient’s likelihood exceeds the patient’s thresh-
old success level, a prognosis, an initial recommended
therapy report, graphs of all collected data comparing the
patient to similar patients, case examples of similarly
assessed patients or combinations thereof. Therapy reports
can include a protocol or prescription for administering
sound therapy sessions. The protocol can include one or
more sounds, such as therapeutic audio. The sounds can
include one or more tones, gains and/or amplitudes for each
tone, one or more noise profiles (e.g., the shape of the power
spectrum), music, mechanical representation of the deter-
mined audio treatment information, overall gains and/or
amplitudes for each noise profile, other sounds (e.g., buzzes,
swirling, modulated tones, pulses) and their respective over-
all gains and/or amplitudes, a therapy schedule, recom-
mended re-evaluation dates and/or times, and combinations
thereof.

[0070] The therapy schedule can include when (e.g., dates
and/or times) each tone and/or noise is to be played, how
long each tone and/or noise is to be played, instructions for
the patient and/or the system 2system 2 regarding what to do
if a therapy is missed.

[0071] The therapy report can be a script, XML, binary,
executable object, text file and composites of combinations
thereof. The therapy report can be encrypted. The therapy
report can be compressed.
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[0072] The threshold success level for the patient can be
assigned a value by the patient’s insurance company. The
threshold success level can be assigned a value based on
normative database averages. The threshold success level
can be assigned a value by the physician. The physician can
then determine whether the patient’s likelihood for success
exceeds the threshold success level for the patient. The
physician can overrule the remote device’s recommendation
of whether the patient’s likelihood for success exceeds the
patient’s threshold success level. If the physician determines
to continue with the method of audiological treatment 62,
the local and remote devices 8 and 6 can be initialized 66.

[0073] FIG. 10 illustrates the initialization 66 of the local
and remote devices 8 and 6. An initial execution therapy
report can be generated, as shown by 86, for example, by
using the recommended therapy report from the assessment
report 82 and/or using a physician’s therapy report from the
physician. The execution therapy report can contain the
therapy report that will be executed by the local device 8.

[0074] The physician’s therapy report can include the
physician’s selection as to present and future methods of
generating the execution therapy report. The execution
therapy report can be entirely copied from the physician’s
therapy report (i.e., a manual selection), entirely copied from
the recommended therapy report (i.e., an automated selec-
tion), or generated by the remote device 6 as a function of
the recommended therapy report and the physician’s therapy
report (i.c., a hybrid selection).

[0075] FIG. 11 illustrates a method for generating the
initial execution therapy report. If the physician’s therapy
report has a manual selection, the execution therapy report
can be copied from the physician’s therapy report.

[0076] If the physician’s therapy report has an automated
or default selection, the execution therapy report can be
copied from the recommended therapy report.

[0077] If the physician’s therapy report has a hybrid
selection, the physician’s therapy report and the recom-
mended therapy report can be processed by a function (f,)
that results in the execution therapy report. That function can
be generated, by the physician modifying any of the data in
the recommended therapy report. For example, the physician
can modify the recommended therapy report to include
additional scheduled treatment sessions.

[0078] The local device 8 can be initialized by deleting
prior patient information from the memory of the local
device 8 and restoring the settings to a default state. The
local device 8 can then be synchronized to the remote device
6 as described infra.

[0079] FIG. 12 illustrates generating the recommended
therapy report The physician’s device 4 can send the profile
assessment data 76 to the remote device 6, as shown by 74
in FIG. 8. The remote device 6 can send and store (not
shown) the profile assessment data 76 in the database 10.

[0080] The remote device 6 can then compare the profile
assessment data 76 to the relevant assessment data 80 to
produce a recommended therapy report. For example, the
remote device 6 can identify that the volume level for the
perceived tinnitus tone has decreased as a result of treat-
ment, and consequently modify the volume in the recom-
mended therapy report.
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[0081] The remote device 6 can send and store the initial
recommended therapy report 88 in the database 10, as shown
by 90 in FIG. 13. The remote device 6 can send the initial
recommended therapy report 88 to the physician’s device 4.
The remote device 6 can send the initial recommended
therapy report 88 to a third party, for example, an insurance
company or health monitoring organization.

[0082] FIG. 14 illustrates, as shown by 68, evaluation and
therapeutic use of the local device 8. The local device 8 can
be operated, shown by 92, for example by the patient on the
patient. The local device 8 can then be synchronized, shown
by 94, with the remote device 6. The local device 8 can
display or play any messages from the remote device or the
physician for the patient to read or hear.

[0083] FIG. 15 illustrates operation of the local device 8.
A training program on the local device 8 can be performed,
for example by the patient. The training program can orient
and teach the user operation of the local device 8. The
training program can teach the user the importance of proper
use of the system 2.

[0084] The training program can be skipped by the user
automatically or by the local device 8, for example after the
first use. The ability to skip the training program can be
inhibited by the physician as part of the execution therapy
report.

[0085] When the therapy schedule of the execution
therapy report calls for therapy, the local device 8 can signal
the patient to undergo therapy. The signal can be audible,
visual, vibratory or a combination thereof. The patient can
then apply the local device 8. Application of the local device
8 can include placing the speaker close enough to be heard
at the desired volume and/or wearing the earpiece. The
sound therapy session can then begin. The patient can
receive the sound therapy by listening to the sound therapy
session. The listening can include listening over the on-
board speaker (i.c., the external transducer 26) and/or lis-
tening through the earpieces 32 or other auxiliary speakers.

[0086] While delivering the sound therapy session, the
local device 8 can be controlled by the software. The local
device 8 can run the sound therapy session (e.g., schedule,
tones, gain) as prescribed by the execution therapy report.
The local device’s software can adjust the volume based on
the ambient noise level. The volume can be adjusted so that
emitted sound can be appropriately perceived by the patient
given the ambient noise level.

[0087] The local device’s software can apply feedback
from biometric sensors 52 and 54 to the local device 8. For
example, the patient’s heart rate signal can be used as part
of a biofeedback system to relax the patient while listening
to the emitted sound.

[0088] The biometric sensors 52 and 54 can be internal or
external to the local device 8. The local device 8 can use the
biometric values to determine the efficacy of the treatment
and adjust the treatment during or between sessions based on
the efficacy. The biometrics can be sensed and recorded by
the local device 8. The biometrics can be constantly or
occasionally sensed and displayed to the user during use of
the local device 8. The user can be informed of the efficacy
of the treatment. The user can attempt to consciously control
the biometrics (e.g., slow the heart rate by consciously
calming).
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[0089] The local device’s software can play audio and/or
visual messages from the physician’s device 4 stored in the
execution therapy report.

[0090] The patient can control the therapy. The patient can
adjust the therapeutic amplitudes/gain and tones, for
example with a mixer. The patient can also sclect a back-
ground sound to be delivered with the therapy session.
Background sounds include music, nature sounds, vocals
and combinations thereof. The user can select predefined
modes for the local device 8. For example, the user can
select a mode for when the user is sleeping (e.g., this mode
can automatically reduce the sound amplitude after a given
time has expired), a driving mode (e.g., this mode can play
ambient noise with the sound therapy session, or set a
maximum volume), a noisy mode, a quiet mode, an off mode
or combinations thereof. The patient can remove the local
device 8 from audible range, effectively stopping therapy.
The local device 8 can record the therapy stoppage in the
session report.

[0091] Patient feedback can be sent to the local device 8
during or after a therapy session. For example, the patient
can provide a qualitative rating of the therapy (e.g., thumbs-
up/thumbs-down, or on a ten-point scale), record verbal or
text notes regarding the therapy into the memory of the local
device 8 or combinations thereof. Any biometrics (e.g., as
measured by the local device 8 or by another device) can be
entered into memory of the local device 8, manually entered
through the local device 8 if necessary. The feedback,
biometric and/or non-biometric, can be time and date
stamped.

[0092] As FIG. 15 illustrates, when the sound therapy
session ends, the local device 8 can be synchronized with the
remote device 6, as shown by 94. The local device 8 can
signal that it should be synchronized with the remote device
6. The user can also synchronize the local device 8 without
a signal to synchronize.

[0093] During use of the local device 8, the local device 8
can perform a sensory threshold test. The sensory threshold
test can be initiated by the user or the local device 8. The
sensory threshold test can be performed on a frequency (e.g.,
before every therapy session, every morning, once per week)
assigned by the execution therapy report.

[0094] During the sensory threshold test, the local device
8 can emit the user’s tinnitus tones to the user. The local
device 8 can then adjust the amplitude of the produced tones
(¢.g., trying higher and lower amplitudes, using the method
of limits). The user can send feedback to the local device 8
regarding the user’s ability to match the amplitudes of the
user’s natural tinnitus tones to the amplitudes of the local
device-generated tones. The local device 8 can then store the
resulting amplitudes in the executed session report. The user
and/or the local device 8 can adjust the local device-
generated tones individually (e.g., with a manually-con-
trolled mixer on the local device and/or to account for
ambient sounds).

[0095] After a therapy session ends, the local device 8 can
produce an executed session report. The executed session
report can include all executed session data that has occurred
since the last synchronization 94 between the local device 8
and the remote device 6. The session data can include the
usage (e.g., number of times used, length of time used, time
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of day used, date used, volume at which it was used), patient
feedback (e.g., qualitative rating of the therapy, verbal or
text notes, biometric feedback or combinations thereof),
prior therapy reports, including the immediately prior
therapy report. Subjective feedback from the user can be
solicited by the local device 8 by use of interactive enter-
tainment (e.g., a game).

[0096] FIG. 16 illustrates that the local device 8 can be
placed in communication with the remote device 6. The
local device 8 can then send the executed session report 95
to the remote device 6, as shown by 96 in FIG. 17. The
executed session report 95 can be encrypted. The executed
session report 95 can be compressed.

[0097] The remote device 6 can retrieve from the database
10 the execution therapy report 98 to be executed next by the
local device 8, as shown by 100 in FIG. 17. The remote
device 6 can analyze the executed session report 95, the
to-be-executed-next execution therapy report 98, and data
from the database (including data from the patient). The
remote device 6 can produce an analyzed session report 106.

[0098] Statistical methods and algorithms can be used to
compare expected patient progress with actual patient
progress. Changes in the patient protocol can be generated,
at least in-part, based on this analysis. Changes can include,
for example, lengthening or shortening the amount of treat-
ment time, changes in tone volume, recommendation for
reevaluation.

[0099] The analyzed session report 106 can include the
session data, an analysis including a new recommended
therapy report. The new recommended therapy report can be
modified based, at least in-part, on the analysis of session
data,. For example, if the patient’s progress is not as
predicted or expected, the amplitude of the treatment tone
can be increased, the duration of the treatment can be
increased, a new treatment may be added or combinations
thereof.

[0100] As shown by 103 in FIG. 16, the remote device 6
can analyze the recommended therapy report, the physi-
cian’s therapy report and the analyzed session report and
produce a new execution therapy report. The new execution
therapy report can include the same categories of data as the
initial execution therapy report.

[0101] The remote device 6 can send the to-be-executed-
next execution therapy report 98 to the local device 8, as
shown by 104 in FIG. 18. The local device 8 can signal to
the patient and the remote device 6 that synchronization was
successful. The success of the synchronization can be logged
in the analyzed session report. The local device 8 can display
any urgent messages.

[0102] The remote device 6 can send and store the ana-
lyzed session report 106 in the database 10, as shown by 108
in FIG. 19. The remote device 6 can send the analyzed
session report 106 to the physician’s device 4, as shown by
107 in FIG. 19. The physician can review the analyzed
session report 106 and produce a new physician’s therapy
report, if desired. If the physician produces a new physi-
cian’s therapy report, the physician’s device 4 can send the
new physician’s therapy report 109 to the remote device 6,
as shown by 110 in FIG. 20. The remote device 6 can send
urgent alerts to the physician’s device (i.e., including por-
table phones, pagers, facsimile machines, e-mail accounts),
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for example, by text messaging, fax, e-mail, paging or
combinations thereof. The remote device 6 can send and
store the new physician’s therapy report 109 in the database
10, as shown by 112 in FIG. 20.

[0103] FIG. 21 illustrates analyzing the session report and
the recommended and physician’s therapy reports and pro-
ducing the analyzed session report 106 and the execution
therapy report, as shown by 103 in FIG. 16. The executed
session report can be analyzed and an analyzed session
report can be produced, as described supra. The execution
therapy report can be produced as described supra, for
example, in FIG. 11.

[0104] An Application Service Provider (ASP) can be
used in conjunction with the system and/or method. The ASP
can enable any of the devices 4, 6 and/or 8, the patient and/or
the doctor, access over the Internet (e.g., by any of the
devices 4, 6 and/or 8) or by telephone to applications and
related services regarding the system 2 and use thereof. For
example, the ASP can perform or assist in performing the
sensory threshold test. In another example, the ASP can
include a forum where patients can pose questions or other
comments to trained professionals and/or other patients. In
yet another example, the ASP can monitor and analyze the
database 10, and the ASP can make suggestions therefrom to
physicians and/or health monitoring organizations.

[0105] Methods and parts of methods are disclosed herein
as being performed on one device 4, 6 and/or 8 for exem-
plary purposes only. As understood by one having ordinary
skill in the art with this disclosure, any method or part of a
method can be performed on any device 4, 6 and/or 8.

[0106] Tt is apparent to one skilled in the art that various
changes and modifications can be made to this disclosure,
and equivalents employed, without departing from the spirit
and scope of the invention. Elements of systems, devices
and methods shown with any embodiment are exemplary for
the specific embodiment and can be used on other embodi-
ments within this disclosure.

We claim:

1. A system for applying sound to a neurological process
amenable to treatment or augmentation by sound, the system
comprising:

a first device, and

a second device communicating over a network to the first
device, wherein the second device is configured to
evaluate and treat the neurological deficiency.

2. The system of claim 1, wherein the second device treats
the neurological deficiency according to a treatment proto-
col.

3. The system of claim 2, wherein the first device sends
a treatment protocol to the second device.

4. The system of claim 3, further comprising a database
readable by the first device, wherein the database comprises
data regarding the neurological deficiency.

5. The system of claim 4, wherein the first device com-
putes the treatment protocol with a computation, and
wherein the computation comprises the data.

6. The system of claim 3, further comprising a third
device communicating over a network to the first device.

7. The system of claim 6, wherein the third device can
control the treatment protocol.
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8. A system for applying sound to a neurological process
amenable to treatment or augmentation by sound, the system
comprising;

a first device configured to access a database comprising
data, and

a second device configured to network with the first
device, wherein the second device is configured to
create therapy tones, and wherein the therapy tones are
determined from a function comprising the data.

9. A first device for applying sound to a neurological

process amenable to treatment or augmentation by sound,
the system comprising, the device comprising:

a data transfer device, wherein the data transfer device is
configured to communicate with a second device, and

an acoustic transducer,

wherein the data transfer device receives the therapeutic
protocol from the second device.
10. A device for delivering sound to a user, the device
comprising:

an acoustic transducer configured to deliver the sound,

a biometric sensor configured to receive feedback from
the user.

11. The device of claim 10, further comprising an ear-
piece.

12. The device of claim 11, wherein the biometric sensor
comprises an electric sensor

13. The device of claim 11, Wherein the biometric sensor
comprises an optical sensor.

14. The device of claim 11, Wherein the biometric sensor
comprises a pressure Sensor.

15. The device of claim 11, further comprising an ambient
SEnSOr.

16. The device of claim 11, further comprising an ambient
channel.

17. A device for transmission and reception of signals,
comprising:

an earpiece comprising an acoustic transducer and an
ambient sensor.
18. The device of claim 17, further comprising an ambient
channel.
19. A method for applying sound to a neurological process
amenable to treatment or augmentation by sound, the
method comprising:

transferring a treatment protocol from a remote device to
a local device comprising an acoustic transducer, and

performing the treatment protocol on the local device.

20. The method of claim 19, wherein the treatment
protocol is computed by the remote device.

21. The method of claim 19, wherein the treatment
protocol is the result of a computation comprising data from
a database.

22. The method of claim 19, wherein the treatment
protocol comprises a tone.

23. The method of claim 19, wherein the treatment
protocol comprises an amplitude.

24. The method of claim 19, wherein the treatment
protocol comprises a schedule.
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25. A method for applying sound to a neurological process
amenable to treatment or augmentation by sound, the
method comprising:

applying therapy for the symptoms using a portable
device, and

diagnosing the symptoms using the portable device.

26. The method of claim 25, wherein the portable device
weighs less than about 2 pounds.

27. The method of claim 26, wherein the portable device
weighs less than about 1 pound.

28. The method of claim 25, wherein diagnosing com-
prises receiving user feedback during therapy.

29. The method of claim 28, wherein user feedback
comprises a biometric.

30. The method of claim 28, wherein user feedback
comprises a qualitative user response.

31. The method of claim 25, wherein applying therapy
comprises broadcasting a tone.

32. Asystem for applying sound to a neurological process
amenable to treatment or augmentation by sound, the system
comprising:

a first device configured to emit a first sound to a user, and
wherein the first device senses electrical signals of the
user’s brain.

33. The system of claim 32, wherein the electrical signals
are used to determine a second sound to be emitted to the
user.

34. A method for applying sound to a neurological process
for a user, wherein the neurological process is amenable to
treatment or augmentation by sound, the method compris-
ing:

performing a sensory threshold test with a first device on
the user, wherein the sensory threshold test produces
results, and

applying sound with the first device, wherein the sound is

based on the results of the sensory threshold test.

35. A method for applying sound to a neurological process
for a user, wherein the neurological process is amenable to
treatment or augmentation by sound, the method compris-
ing:

emitting sound with a first device to the user,

sensing a biometric from the user,

displaying the biometric to the user.

36. The method of claim 35, wherein the biometric
comprises a brain signal.

37. The method of claim 35, wherein the biometric
comprises a heart rate.

38. The method of claim 35, wherein displaying com-
prises substantially constant display of the biometric to the
user.

39. Asystem for applying sound to a neurological process
amenable to treatment or augmentation by sound, the system
comprising:

a first device configured to emit a first sound to a user,
wherein the first device senses electrical signals of the
user’s brain, and wherein the electrical signals are used
to determine a second sound to be emitted to the user.
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40. A method for applying sound to a neurological process
for a user, wherein the neurological process is amenable to
treatment or augmentation by sound, the method compris-

ing:
emitting sound to the user,
retrieving biometric data from the user, and

coupling temporal data with the biometric data.

41. The method of claim 40, wherein the retrieving
comprises retrieving by a first device, and wherein coupling
comprises coupling by the first device.

42. A system for applying sound to a neurological process
amenable to treatment or augmentation by sound, the system
comprising;

a first device configured to emit a first sound to a user,
wherein the first device comprises a sound generating
processing unit.
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43. The system of claim 42, wherein the sound generating
processing unit is configured for efficient power consump-
tion.

44. The system of claim 42, wherein the first device
comprises more than one processing unit, and wherein the
sound generating processing unit is configured to consume
less power than the other processing units.

45. A method for applying sound to a neurological process
for a user, wherein the neurological process is amenable to
treatment or augmentation by sound, the method compris-
ing:

generating sound, wherein generating comprises sound

generating processing unit, and

emitting sound to the user.

46. The method of claim 45, wherein the sound generating
processing unit is configured for efficient power consump-
tion.
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