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& (57) Abstract: A patient programmer can have a progress module, wherein the progress module may obtain progress input from a

patient in which the generator is implanted. The progress module may include sensors that are able to obtain progress input based on

patient interactions with sensors coupled to the patient programmer. The progress module may also include an interface that poses

progress-related questions to the patient and obtains responses to the questions from the patient. The patient programmer is also able
a to store the progress input for reporting purposes.
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PATIENT PROGRAMMER WITH INPUT AND SENSING CAPABILITIES

BACKGROUND
Technical Field
[0001] This disclosure generally relates to the treatment and rehabilitation of

patients having implanted medical devices. More particularly, the disclosure relates

to patient programmers used with implantable neuro-stimulators.

Discussion

[0002] Implantable neuro-stimulators have begun to demonstrate clinical
usefulness for a wide variety of conditions such as spinal cord injury, traumatic brain
injury (TBI), stroke, Parkinson's disease and Parkinson's tremor. For example, deep
brain stimulation (DBS) systems have been used to successfully improve motor
control in Parkinson’s patients by delivering electrical pulses to selected areas of the
brain. While certain developments in neuro-stimulators have advanced rehabilitation
and treatment in a number of areas, certain challenges remain.

[0003] For example, when a patient having an implanted device is discharged from
a medical facility, the patient is often provided with a patient programmer, which
gives the patient limited control over the implanted device. Indeed, early patient
programmers often only provided the patient with the ability to turn the implanted
device on and off. While more recent patient programmers have given patients
slightly more control over the functionality of the implanted device, there still remains

considerable room for improvement.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004] The various advantages of the embodiments of the present invention will

become apparent to one skilled in the art by reading the following specification and
appended claims, and by referencing the following drawings, in which:

[0005] FIG. 1 is a block diagram of an example of a patient programmer according
to an embodiment of the invention;

[0006] FIG. 2 is a block diagram of an example of a progress module according to
an embodiment of the invention;

[0007] FIG. 3A is a front view of an example of a patient programmer having a

pressure bar according to an embodiment of the invention;
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[0008] FIG. 3B is a front view of an example of a patient programmer having a
plurality of pressure sensors according to an embodiment of the invention;

[0009] FIG. 4 is a flowchart of an example of a method of operating a patient
programmer according to an embodiment of the invention;

[0010] FIG. 5A is a flowchart of an example of a process of obtaining progress
input from a sensor according to an embodiment of the invention; and

[0011] FIG. 5B is a flowchart of an example of a process of obtaining answers that

define progress input according to an embodiment of the invention.

DETAILED DESCRIPTION

[0012] Embodiments of the present invention provide for a patient programmer
having a control module, a communication interface, and a progress module. The
control module may generate a control signal and the communication interface can
transmit the control signal to a generator of a stimulation signal. The progress
module can obtain progress input from a patient in which the generator is implanted.
[0013] In another embodiment of the invention, a deep brain stimulation (DBS)
patient programmer includes a control module that generates a switching signal,
wherein the switching signal instructs a generator of a brain stimulation signal to
transition between an on-state and an off-state. A short range wireless interface
may transmit the switching signal to the generator. The patient programmer may
also include a progress module having a sensor mounted to the patient programmer
to obtain a first set of progress inputs from a patient in which the generator is
implanted. The progress module can also include a display or other output device
that presents a plurality of questions to the patient, and an input device to receive
answers to the plurality of questions from the patient. The answers can therefore
define a second set of progress inputs. The progress module may further include a
memory location to store the first and second sets of progress inputs, wherein the
patient programmer can include a wired or wireless interface to transmit report data
representing the first and second sets of progress inputs to a clinician programmer.
[0014] In yet another embodiment of the invention, a method of operating a patient
programmer can provide for generating a switching signal and transmitting the
switching signal from the patient programmer to a generator of a brain stimulation
signal. The switching signal can instruct the generator to transition between an on-

state and an off-state. The method may also provide for using a progress module of
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the patient programmer to obtain progress input from a patient in which the
generator is implanted.

[0015] FIG. 1 shows a patient programmer 10 that can generally be used to
enhance the treatment and rehabilitation of a patient 12 having an implanted medical
device such as a neuro-stimulation generator 14. The generator 14 may be used to
deliver electrical pulses to areas of the patient's body such as, for example, the
brain, spinal cord, or other parts of the nervous system, via one or more suitable
electrical leads (not shown), which may also be implanted in the patient 12. For
example, the generator 14 may be implanted by placing the generator 14 in a sub-
cutaneous pocket created by making a blunt dissection in the subclavicular region,
wherein the generator 14 can include one or more suture holes for securing the
generator 14 to the muscle facia. In addition, the corresponding electrical leads may
be tunneled to the distal end of an extension (not shown), and the extension may be
tunneled to the generator 14 using well-known implantation procedures.

[0016] In this regard, the generator 14 may have a wide range of non-invasively
programmable parameters and stimulation modes, and can exchange parameter
information, via telemetry, with a clinician programmer 16 and the patient
programmer 10. Communication with the illustrated patient programmer 10 is
implemented through a communication interface 20 of the patient programmer 10.
The stimulation pulses delivered to each lead can be determined by a parameter
called a program, wherein a program can be a specific combination of amplitude,
rate and pulse width parameters acting on a specific lead electrode set. For the
stimulation signals, example amplitudes might range from 0.0-20.0 mA, example
pulse widths may range from 10-1000 psec per phase, example frequencies may
range from 1-1200 Hz, and the waveform shape might be square, sine, or triangle
wave. Other parameter ranges and characteristics may also be used.

[0017] In one embodiment, the clinician programmer 16, which typically runs as an
application on a laptop- or PC-based platform, can be used to determine which
programs are o be run on the generator 14 and may display instruction prompts for
the clinician and show parameter data. The clinician programmer 16 can also be
used to provide stimulation parameters and patient programmer adjustment limits for
multiple programs, collect measurements and diagnostic data from the generator 14

and may be used to switch the generator 14 on and off, and obtain the battery status
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of the generator 14, which may be powered by a hermetically sealed silver vanadium
oxide cell, a lithium ion cell, or other state of the art battery chemistries. In particular,
upon interrogation by the clinician programmer 16, the generator 14 might transmit
via an RF link to the clinician programmer 16 for display or printing: patient progress
reports received from the patient programmer 10, model and serial number
identification, programmed parameters and values, generator battery status, number
of patient activations (since last reset), total stimulation time (since last reset),
elapsed time (since last reset) and verification of program changes. After a program
entry, the clinician programmer 16 can compare stimulation signal parameters, via
telemetry, with the entries made during programming.

[0018] The illustrated patient programmer 10, which may be a relatively small
handheld device, has a control module 18 that generates a control signal such as a
switching signal to instruct the generator 14 to transition between the on and off state
based on control input 28 from the patient 12. Thus, the patient 12 can use the
patient programmer 10 to power the generator 14 on and off. Other control input 28
such as selection of program parameters and stimulation modes may also be
obtained from the patient 12, although it may be desirable to limit such control by the
patient 12 for safety concerns. Likewise, other control signals, such as program
parameter and stimulation mode selection signals, may aiso be generated based on
the control input 28 and transmitted to the generator 14. Such control input 28 may
be obtained from the patient 12 via an appropriate user interface such as a touch
screen display, keypad and/or button. A processor 26 may use the communication
interface 20 to transmit the switching signal to the generator 14 wirelessly, using a
short range wireless interface such as a WPAN (Wireless Personal Area Network;
e.g., IEEE 802.15. 4) module, a Bluetooth (e.g., IEEE 802.15.1) module, a WiFi
(Wireless Fidelity; e.g., IEEE 802.11) module, or an RF (Radio Frequency) module
using the MICS (Medical Implant Communication Service; e.g., 47 CFR 95.601-
956.673 Subpart E), for example.

[0019] The patient programmer 10 may also include a progress module 22 that can
obtain progress input 24 from the patient 12. Enabling the patient to provide
progress input 24 through the patient programmer 10 represents a substantial
improvement over conventional approaches. For example, the patient programmer
10 is typically much more accessible to the patient 12 than other devices such as the

clinician programmer 16, and the patient programmer 10 tends to be much more
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“personal” to the patient.
Accordingly, the illustrated patient programmer 10 can collect progress input 24
more frequently (e.g., daily) and is more likely to obtain accurate results and/or
truthful responses from the patient 12. In addition, while the patient programmer 10
may have substantially more functionality than traditional patient programmers, the
programmer 10 can maintain a desired level of safety by limiting control input 28 to
only certain features such as on/off control and predefined parameter set selection.
Meanwhile, the illustrated patient programmer 10 is able to provide robust progress
input 24 collection and reporting functionality that may significantly enhance patient
recovery.

[0020] The progress input 24 may also be used in a closed-loop fashion by the
patient programmer 10 to select and/or modify program parameters and/or
stimulation modes in real-time, wherein the patient programmer 10 can generate the
appropriate control signals and transmit them to the generator 14. In such a case,
certain precautions such as patient authentication features can be implemented in
order to better ensure patient safety. Examples of such precautions are described in
greater detail below.

[0021] The progress input 24 can include measurements taken from sensors
mounted on or otherwise coupled to the patient programmer 10, answers to
rehabilitation related questions, and so on. The processor 26 can store the progress
input 24 to a memory location in read only memory (ROM) 30, random access
memory (RAM) 32, or any other suitable memory structure. The progress input 24
can also be transmitted, via the communication interface 20, to the generator 14 as
report data, wherein the clinician programmer 16 may obtain the report data from the
generator 14 over a long range wireless interface such as an RF telemetry module or
a WIMAX (Worldwide Interoperability for Microwave Access; e.g., |IEEE 802.16)
module, or a short range wireless interface. The clinician programmer 16 may also
obtain the report data directly from the patient programmer 10 via a short range
wireless interface, wired interface such as a USB (Universal Serial Bus) connection
or an Ethernet (e.g., IEEE 802.3) connection, or long range wireless interface,
depending upon the circumstances. The short and long range wireless interfaces
would be suited for communications that take place during office visits, whereas the
long range wireless interface could permit more frequent transmissions of data

between the generator 14, patient programmer 10 and the clinician programmer 16.
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In addition, the report data may be transmitted to a home monitor and/or Internet
connection.

[0022] Turning now to FIG. 2, one example of progress input 24 being obtained
from the patient’s interaction with a plurality of sensors 34 (34a-34e) is shown. The
illustrated sensors 34 may be mounted on the patient programmer, wired to the
patient programmer or linked to the patient programmer through a wireless
connection, and may be used to assess the progress of the patient. In particular, the
patient could perform a task with the patient programmer, wherein the sensors 34
may take measurements associated with the task. For example, the patient could be
instructed to manipulate one or more pressure sensors 34a so that the amount of
pressure exerted by the patient could be measured and tracked over time to show
improvement. In another task, the patient could be asked to pull on a strain gauge
(not shown) in order to measure the strength of the patient. A temperature sensor
34b may be used to measure body and/or ambient temperature associated with
particular tasks and a motion sensor 34c could be used for a motor skills task such
as lifting the patient programmer off of a table and raising it above one’s head. The
motion sensor 34c may therefore track the speed and duration of the task and output
this information for storage on the patient programmer and reporting purposes.
[0023] The illustrated progress module 22 also interacts with sensors external to
the patient programmer to give a more complete view of the patient recovery. For
example, the motion sensor 34c could interact with a sensor held by the patient
during rehabilitation tasks. This interaction could indicate the distance traveled by
the patient's extremity during the course of a specific rehabilitation task. Another
example is that the motion sensor 34c could interact with a sensor implanted in the
patient as part of the implantable therapeutic system. One possibility is that the
interaction of these sensors could indicate overall movement of the patient in both
body and head movement, which could be informative as to the overall rehabilitation
status of the patient. Another possibility is that each of the sensors could generate
independent readings, wherein the patient programmer conducts an analysis of the
readings to obtain information regarding the patient's progress. The illustrated
progress module 22 also includes a heart rate sensor link 34d and an EEG sensor
link 34e, which can receive measurement signals from heart rate and EEG sensors
coupled to the patient, respectively. Based on the progress input from the EEG

sensors, for example (which could detect brain activity, sleep cycles, etc.), the
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patient programmer can instruct the patient to perform different tasks. Other
sensors, such as chemical pH sensors, may also be used.

[0024] FIG. 3A shows an external view of an example of a patient programmer 36.
In particular, the patient programmer 36 may be able to obtain progress input from a
patient having an implanted medical device such as a DBS neuro-stimulation
generator, store the progress input, and report the progress input to another device
such as the generator or a clinician programmer. In the illustrated example, the
patient programmer 36 has a display 38, an input device including a plurality of
buttons 40 (40a, 40b), and a pressure bar 42. The patient programmer 36 can use
the display 38 and/or other output device such as a speaker to provide instructions
and information to the patient. The instructions could be output periodically, such as
daily, and/or in a closed-loop fashion in response to progress input already obtained
from the patient. For example, the patient programmer 36 may use the display 38 to
instruct the patient to press on the pressure bar for a certain amount of time, wherein
the pressure bar 42 measures the amount of pressure applied by the patient. This
progress input may be registered and time stamped by a processor 26 and/or
progress module 22 (FIG. 1), and stored to a memory location within the patient
programmer 36. Tracking such progress input over time and reporting the
information back to the clinician programmer enables the medical professional to
more readily ascertain the progress of the patient and the effectiveness of the
underlying medical treatment. The progress input from the pressure bar 42 may also
be used to select subsequent instructions to be presented to the patient. Examples
of instructions include, but are not limited to, instructions to squeeze sensors on the
patient programmer 36, press down on sensors on the patient programmer 36,
perform range of motion exercises with the patient programmer 36 in hand, pick up
and put down the patient programmer 36, and manipulate a button on the patient
programmer 36 when an object on the display 38 disappears/appears as part of a
reaction time test.

[0025] The display 38 may also be used to present questions to the patient that are
tailored to the patient’s progress, wherein the patient can provide answers to the
questions via the illustrated buttons 40. Thus, the progress input may be obtained
from the patient through the illustrated buttons 40 as well as the illustrated pressure
bar 42. The questions could be related to the patient’s perception of improvement,

the patient's psychological state, objective yes/no issues, or anything else related to
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the patient’'s well-being or state of recbvery. In general, questions may be related to
quality of life (e.g., physical, emotional, task oriented), object recognition (e.g.,
display and apple, plane, basketball, etc., and have the patient choose from a
multiple choice list what the object is), diary input (e.g., time/date stamp for eating,
bathing, voiding), and cognitive state (e.g., 1Q).

[0026] For example, Table 1 shows a plurality of Barthel Index questions, which
may be presented to the patient on display 38 of the patient programmer 36.

Barthel Index Activity Score

FEEDING

0 = unable

5 = needs help cutting, spreading butter, etc., or requires modified diet
10 = independent

BATHING
0 = dependent
5 = independent (or in shower)

GROOMING
0 = needs to help with personal care
5 = independent face/hair/teeth/shaving (implements provided)

DRESSING

0 = dependent

5 = needs help but can do about half unaided

10 = independent (including buttons, zips, laces, etc.)

BOWELS

0 = incontinent (or needs to be given enemas)
5 = occasional accident

10 = continent

BLADDER

0 = incontinent, or catheterized and unable to manage alone
5 = occasional accident

10 = continent

TOILET USE

0 = dependent

5 = needs some help, but can do something alone
10 = independent (on and off, dressing, wiping)

TRANSFERS (BED TO CHAIR AND BACK)

0 = unable, no sitting balance

5 = major help (one or two people, physical), can sit
10 = minor help (verbal or physical)

15 = independent

MOBILITY (ON LEVEL SURFACES)

0 = immobile or < 50 yards

5 = wheelchair independent, including corners, > 50 yards

10 = walks with help of one person (verbal or physical) > 50 yards

15 = independent (but may use any aid; for example, stick) > 50 yards

STAIRS

0 = unable

5 = needs help (verbal, physical, carrying aid)
10 = independent

Table 1
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[0027] Table 2 shows a plurality of Short Form 36 (SF-36) Health Survey questions,

which may be presented to the patient on display 38 of the patient programmer 36.

SF-36 Health Survey Question

1. In general, would you say your health is:
__Excellent

__Very Good

__Good

__Fair

__Poor

2. Compared to one year ago, how would you rate your health in general now?
___Much better now than a year ago

__Somewhat better now than a year ago

__About the same as one year ago

___Somewhat worse now than one year ago

__Much worse now than one year ago

11. How TRUE or FALSE is each of the following statements for you?
a. | seem to get sick a little easier than other people
__Definitely true
__Mosily true
__Don't know
__Mostly faise
__Definitely false
b. | am as healthy as anybody | know
__Definitely true
__Mostly true
__Don't know
__Mostly false
__Definitely false
c. | expect my health to get worse
__Definitely true
__Mostly true
__Don't know
__Mostly false
__Definitely false
d. My health is excellent
__Definitely true
__Mostly True
__Don't know
__Mostly false
__Definitely false

Table 2

[0028] Table 3 shows a plurality of Stroke Specific Quality of Life Scale (SS-QOL)
questions, which may be presented to the patient on the display 38 of the patient
programmer 36.

SS-QOL ltem Score

Energy
1. 1 felt tired most of the time.
2. I had to stop and rest during the day.
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S$S-QOL Item Score

3. I was too tired to do what | wanted to do.

Family Roles

1. 1didn’t join in activities just for fun with my family.

2. 1 felt | was a burden to my family.

3. My physical condition interfered with my personal life.

Language

1. Did you have trouble speaking? For example, get stuck, stutter, stammer, or slur your
words?

2. Did you have trouble speaking clearly enough to use the telephone?

3. Did other people have trouble in understanding what you said?

4. Did you have trouble finding the word you wanted to say?

5. Did you have to repeat yourself so others could understand you?

Work Productivity

1. Did you have trouble doing daily work around the house?
2. Did you have trouble finishing jobs that you started?

3. Did you have trouble doing the work you used to do?

Table 3
Copyright © 1997-2007 — Internet Stroke Center

[0029] The patient programmer 36 may also provide instructions for tasks to be
performed with other objects, wherein the patient and/or rehab technician may enter
performance scores into to the patient programmer. Table 4 shows a plurality of
Action Research Arm Test instructions/questions, which may be presented to the
patient on the display 38 of the patient programmer 36.

Action Research Arm Test Activity Score

Grasp
1. Block, wood, 10 cm cube (If score = 3, total = 18 and go to Grip)
Pick up a 10 cm block
2. Block, wood, 2.5 cm cube (If score = 0, total = 0 and go to Grip)
Pick up 2.5 cm block
3. Block, wood, 5 cm cube
4. Block, wood, 7.5 cm cube
5. Ball {Cricket), 7.5 cm diameter
6. Stone 10 x2.5x 1 cm
Coefficient of reproducibility = 0.98
Coefficient of scalability = 0.94

Grip
1. Pour water from glass to glass (If score = 3, total = 12, and go to Pinch)
2. Tube 2.25 cm (If score = 0, total = 0 and go to Pinch)
3. Tube 1x 16 cm
4. Washer (3.5 cm diameter) over bolt
Cosfficient of reproducibility = 0.99
Coefficient of scalability = 0.98

Pinch

10
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Action Research Arm Test Activity Score

1. Ball bearing, 6 mm, 3™ finger and thumb (If score = 3, total = 18 and go to Grossmt)
2. Marble, 1.5 cm, index finger and thumb (If score = 0, total = 0 and go to Grossmt)
3. Ball bearing 2™ finger and thumb

4. Ball bearing 1* finger and thumb

5. Marble 3" finger and thumb

6. Marble 2™ finger and thumb

Coefficient of reproducibility = 0.99

Coefficient of scalability = 0.98

Grossmt (Gross Movement)
1. Place hand behind head (If score = 3, total = 9 and finish)
2. (If score = 0, total = 0 and finish
3. Place hand on top of head
4. Hand to mouth
Coefficient of reproducibility = 0.98
Coefficient of scalability = 0.97

Table 4

[0030] The Action Research Arm Test is ordered so that if the patient passes the
first task in a subtest, no more tasks need to be administered and the patient scores
top marks for that subtest. [f the patient fails the first task and fails the second task,
the patient scores zero, and again no more tests need to be performed in that
subtest. Otherwise, the patient is instructed to complete all tasks within the subtest.
[0031] The illustrated patient programmer 36 also includes a patient authentication
interface such as a fingerprint identification pad 43 to verify that the individual
performing tasks, answering questions, and/or otherwise using the patient
programmer 36 is in fact the patient. Such a solution is particularly advantageous in
closed loop situations wherein real-time modification of simulation signal parameters
may be possible. Other biometric authentication solutions such as retinal scans and
hair follicle analysis may also be used. To further address safety concerns, the
patient programmer 36 may require the patient programmer 36 and the pulse
generator to be maintained in proximity to one another, as well as the maintenance
of constant communication between the patient programmer 36 and the pulse
generator while patient progress input is being obtained.

[0032] FIG. 3B shows an alternative design of a patient programmer 44. In the
illustrated example, the patient programmer 44 has a display 38, a plurality of
buttons 40 and a plurality of force transducers/pressure sensors 46 (46a, 46b), which
may be squeezed by the patient to determine, for example, the patient's hand
strength before, during, and/or after delivery of stimulation pulses to a desired

treatment site within the patient's body. Thus, the patient programmer 44 may use

11
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the display 38 to instruct the patient to squeeze the pressure sensors 46 for a certain
amount of time, wherein the pressure sensors 46 measure the amount of pressure
applied by the patient. This progress input may be registered and time stamped by a
processor 26 and/or progress module 22 (FIG. 1), and stored to a memory location
within the patient programmer 44.

[0033] Turning now to FIG. 4, a method 50 of operating a patient programmer is
shown. The method 50 may be implemented in a patient programmer as a set of
processor-executable instructions stored in ROM, RAM, electrically erasable
programmable ROM (EEPROM), flash memory, etc., as fixed functionality hardware
such as an embedded microcontroller, application specific integrated circuit (ASIC),
etc. using complementary metal oxide semiconductor (CMOS) technology or
transistor-transistor-logic (TTL), or any combination thereof. In the illustrated
processing block 52, a switching signal is generated and transmitted to a generator
of a stimulation signal, wherein the switching signal instructs the generator to
transition between an on state and an off state. Thus, in the illustrated example, the
patient programmer is able to power the generator on and off. Block 54 provides for
receiving progress input from the patient and block 56 provides for storing the
progress input to a memory location on the patient programmer.

[0034] If a link, such as a short range wireless link, to the generator is detected at
block 58, report data representing the progress input is transmitted to the generator
at block 60. Block 62 provides for determining whether a link to a clinician
programmer exists and, if so, report data representing the progress input is
transmitted to the clinician programmer at block 64. Once the report data is
uploaded to the clinician programmer, the data may be analyzed and displayed
graphically, and sorted by specific task and/or date. Graphical display of the data
could be used to show trends in improvement levels and gauge the amount of
patient recovery, and may lead the medical professional to a change in the
stimulation parameters.

[0035] FIG. 5A shows one approach to receiving progress input from the patient at
block 66, in which the progress input is obtained from a sensor of the patient
programmer. As already discussed, the sensor may be a wide variety of sensors
such as pressure sensors, temperature sensors, motion/acceleration sensors, heart

rate sensors EEG sensors, strain gauges, and so on.

12
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[0036] FIG. 5B shows an approach to receiving progress input from the patient,
wherein a question is displayed to the patient at block 68. As already discussed, the
question could be related to the patient’'s perception of improvement, the patient’s
psychological state, objective yes/no issues, or anything else regarding the patient's
well-being or state of recovery. Block 70 provides for receiving an answer to the
displayed question and block 72 provides for determining whether there are any
remaining questions. If so, the illustrated process steps through the questions until
the last question is completed.

[0037] The present invention also provides methods of monitoring the progress of a
patient who has been treated with neuromodulation using a patient programmer as
described herein. Such a patient programmer can be used to monitor the progress
of various different types of patients including those receiving neuromodulation for
treatment of stroke, traumatic brain injury, or other conditions.

[0038] The terms “connected”, “coupled” and “attached” are used herein to refer to
any type of relationship, direct or indirect, between the components in question, and
may apply to electrical, mechanical, RF, optical or other couplings, unless otherwise
indicated. In addition, the term “first”, “second”, and so on are used herein only to
facilitate discussion, and do not necessarily infer any type of temporal or
chronological relationship.

[0039] Those skilled in the art will appreciate from the foregoing description that the
broad techniques of the embodiments of the present invention can be implemented
in a variety of forms. Therefore, while the embodiments of this invention have been
described in connection with particular examples thereof, the true scope of the
embodiments of the invention should not be so limited since other modifications will
become apparent to the skilled practitioner upon a study of the drawings,

specifications, and following claims.
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CLAIMS

What is claimed is:

1. A deep brain stimulation patient programmer comprising:

a control module to generate a switching signal, the switching signal to
instruct a generator of a brain stimulation signal to transition between an on state
and an off state;

an authentication interface to verify that an individual using the patient
programmer is a patient in which the generator is implanted;

a short range wireless interface to transmit the switching signal to the
generator;

a wireless interface; and

a progress module having a sensor mounted to the patient programmer to
obtain a first set of progress inputs from the patient, a display to present a plurality of
questions to the patient, an input device to receive answers to the plurality of
questions from the patient, the answers to define a second set of progress inputs,
the progress module further including a memory location to store the first and second
sets of progress inputs, the wired interface to transmit report data representing the

first and second sets of progress inputs to a clinician programmer.

2. The patient programmer of claim 1, wherein the sensor is at least one
of a pressure sensor, a temperature sensor, a motion sensor, a heart rate sensor, a

chemical sensor and an electroencephalogram (EEG) sensor.

3. The patient programmer of claim 1, wherein the input device includes

at least one of a touch-screen component of the display and a plurality of buttons.
4. The patient programmer of claim 1, wherein the plurality questions
include at least one of quality of life questions, object recognition questions, diary

questions and cognitive questions.

5. The patient programmer of claim 1, wherein the short range wireless

interface includes at least one of a Wireless Personal Area Network (WPAN), a
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Bluetooth module, a Wireless Fidelity (WiFi) module and a radio frequency (RF)

module.

6. A patient programmer comprising:

a control module to generate a control signal;

a communication interface to transmit the control signal to a generator of a
stimulation signal; and

a progress module to obtain progress input from a patient in which the

generator is implanted.

7. The patient programmer of claim 6, wherein the progress module

includes a sensor.

8. The patient programmer of claim 7, wherein the sensor is at least one
of a pressure sensor, a temperature sensor, a motion sensor, a heart rate sensor

and an electroencephalogram (EEG) sensor.

9. The patient programmer of claim 6, wherein the progress module
includes:
a display to present a plurality of questions to the patient; and

an input device to receive answers to the plurality of questions.

10. The patient programmer of claim 9, wherein the input device includes

at least one of a touch-screen component of the display and a plurality of buttons.

11.  The patient programmer of claim 9, wherein the plurality questions
include questions from at least one of a Barthel Index, a Short Form 36 (SF-36)
Health Survey, an Action Research Arm Test and a Stroke Specific Quality of Life
Scale (SS-QOL).

12.  The patient programmer of claim 6, further including a memory location

to store the progress input.
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13. The patient programmer of claim 12, wherein the communication
interface includes a short range wireless interface, the communication interface to

transmit report data representing the progress input to the generator.

14. The patient programmer of claim 12, wherein the communication
interface includes at least one of a short range wireless interface, a long range
wireless interface and a wired interface, the communication interface to transmit

report data representing the progress input to a clinician programmer.

15.  The patient programmer of claim 6, further including an authentication

interface to verify that an individual using the patient programmer is the patient.

16. A method of operating a patient programmer comprising:

generating a switching signal;

transmitting the switching signal from the patient programmer to a generator
of a stimulation signal, the switching signal to instruct the generator to transition
between an on state and an off state; and v

using a progress module of the patient programmer to obtain progress input
from a patient in which the generator is implanted.

17. The method of claim 16, wherein the progress input is obtained from a

sensor of the patient programmer.
18. The method of claim 16, wherein the progress input is obtained by
displaying a plurality of questions to the patient and receiving answers to the plurality

of questions.

19.  The method of claim 16, further including storing the progress input to

a memory location on the patient programmer.

20. The method of claim 16, further including transmitting report data

representing the progress input to the generator.
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21. The method of claim 16, further including transmitting report data

representing the progress input to a clinician programmer.

17



WO 2009/051963 PCT/US2008/078433

Progress A Patient 12
" ' -

Control
Input

I 5

<:j Gen. \\J
28 f \K r- 16

Progress | | Control Clinician
g Module Module Programmer
22 LI ~~ 3 ///ﬁl///

ROM
30 Processor — Irizrr?ar?:'e
26

=alp,
32 Patient Programmer

FIG. 1

/-24
( Progress Input )

34 Pressure Temp. Motion Heart SEEG
Sensor Sensor Sensor Rate ensor
\ Sensor Link

_/// ) Link
34av/// 34b 34c C \\\
34d 34e

Progress Module

22j |

Processor

26

FIG. 2

1/3



WO 2009/051963 PCT/US2008/078433

w ) w )
38 38

L J/40 \ J /40

() ()~ | (=) (=),

( ) N2 |/

[ e 9 M C,

43 43
FIG. 3A FIG. 3B

TN (B ) FIG. 4
;

Generate and transmit switching signal to generator based
on user input

N
54 v
N

Receive progress input from patient

56 v

Store progress input to patient programmer memory

60 58
\4 64
Transmit . j
progress Transmit
input report _progress
to generator InpU’g rfaport
to clinician
programmer

2/3



WO 2009/051963 PCT/US2008/078433

52

\ Generate and transmit switching signal to generator based
on user input

66 v

Receive progress input from patient programmer sensor

56 v

Store progress input to patient programmer memory

FIG. SA

52

\ Generate and transmit switching signal to generator based
on user input

>y 68

Display question J
! 70
Receive answer /

Store progress input to patient programmer memory

FIG. 5B

3/3



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 08/78433

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61B 5/00 (2008.04)
USPC - 600/300

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

USPC 600/300

Minimum documentation searched (classification system followed by classification symbols)

All USPC; USPC 600/300, 600/301; IPC A61B 5/00 (text search)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of

electroencephalogram; EEG; touch screen; button; etc.

data base and, where practicable, search terms used)

PubWEST(USPT,PGPB,EPAB,JPAB), Google; deep brain stim$; contro!l; module; switch; signal; generator; on; off; state; authenti$;
short range wireless; sensor; display; input; answer; memory; pressure; temperature; motion sensor; heart rate; chemical,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

[0083]

Category* Citation of document, with indication, where appropriate. of the relevant passages Relevant to claim No.
Y US 2004/0054297 A1 (Wingeier, et. al.) 18 March 2004 (18.03.2004); para [0107], [0121])- 1-21
[0122], [0125]-[0126], [0129]-[0136]
Y US 2006/0218007 A1 (Bjorner, et. al.) 28 September 2006 (28.09.2006); Abstract; para [0014], | 1-21
[0021], [0046], {0054], [0056), {0103}, [0125]
Y US 2004/0152957 A1 (Stivoric, et. al.) 05 August 2004 (05.08.2004); Abstract; para [0065], 1-5, 15

D Further documents are listed in the continuation of Box C.

[]

Special categories of cited documents:

“A" document defining the general state of the art which is not considered
to be of particular relevance

“E" earlier application or patent but published on or after the international
filing date

“L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O" document referring to an oral disclosure, use, exhibition or other
means

“P™ document published prior to the international filing date but later than

the priority date claimed

“T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X™ document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y™ document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&" document member of the same patent family

Date of the actual completion of the international search

11 November 2008 (11.11.2008)

Date of mailing of the international search report

05DEC 2008

Name and mailing address of the ISA/US

Mail Stop PCT, Attn; ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Lee W. Young

PCT Helpdask: 571-272-4300
PCT OSP: 6§71-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)




THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RHA

S EREEEE

BEX)

BEEBMANERBINGEN BEHER
EP2211691A4

EP2008838653

INTELECTEESY

INTELECT MEDICAL INC.
INTELECT MEDICAL INC.

KOKONES SCOTT
CARLTON KEITH

KOKONES, SCOTT
CARLTON, KEITH

A61B5/00 A61N1/08 A61N1/36 AG1N1/372
AG61N1/37235 A61N1/36082 A61N1/37247

11/873842 2007-10-17 US
EP2211691A1

Espacenet

BERFATUNERHERER , HOHERERTUMEARERNEE
REHRAA. HRERTUCERBETEEERAIBEEFAN

fERIBRNRE R

HERMANEGRR, #EERETUNGSEDRER

5 BEXNRBARENREBENNBNBNGRE. BEEF
RIEGEBFHEEMAUATREBEH,

2010-12-08

2008-10-01

patsnap


https://share-analytics.zhihuiya.com/view/1ff3e90f-e154-48f5-8e5f-447974963530
https://worldwide.espacenet.com/patent/search/family/040564260/publication/EP2211691A4?q=EP2211691A4

