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Mail Stop Amendment
Commissioner for Patents . \/
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Examiner Nile: \/
This Amendment is in response to the Office Action mailed April 10, 2020. This
Amendment is tiri171y because it is being submitted within the period for reply which

expires July 10, 2020. Please enter and consider the following:

AW
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AMENDMENTS TO THE CLAIMS
This listing of claims will replace all prior versions, and listings, of claims in the

application:

LISTING OF CLAIMS
1. (Currently Amended) A system for Vagus nerve stimulation, said system

including:

a sensor unit, wherein said sensor unit detects heart beats in a user-and-generates

beats to determine a heart rate variability (HRV) data, wherein said HRV data represents

a HRV value; \/OJ‘W /A J\D M %ﬂ \)Q@h?

a mobile device, wherein said mobile device receives said-RR-interval-data—from

K_L)ﬁ.«\’ Séld HRV dj)t:rl) f;r:);l? ,«:Sgalﬁorﬂ ,éu l
unit, wherein said mobile device retrieves Qaselinw ﬁdtagm a memory, wherein
said baseline HRV data represents a previously \a!gulai@nd stored baseline HRV
value, wherein said mobile device compares said HRV value to said baseline HRV value
and transmits a signal when said mobile device detects that said HRV value is below said

baseline HRV value; and
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a stimulator, wherein said stimulator receives said signal from said mobile device
and emits an electrical impulse in response to said signal gnd-stimulated the Vagus nerve
in said user.

2. (Original) The system of claim 1, wherein said stimulator is external to said
user and stimulates the Vagus nerve in said user when said user causes said stimulator to
contact said user’s skin.

3. (Original) The system of claim 1, wherein said mobile device is a smart
phone.

4. (Original) The system of claim 1, wherein said mobile device determines an
intensity for said electrical impulse emitted by said stimulator.

5. (Original) The system of claim 1, wherein said mobile device determines a
duration for said electrical impulse emitted by said stimulator.

6. (Original) The system of claim 1, wherein said stimulator transmits data
pertaining to duration of said electrical impulse emitted by said stimulator to said mobile
device.

7. (Original) The system of claim 1, wherein said stimulator transmits data
pertaining to intensity of said electrical impulse emitted by said stimulator to said mobile
device.

8. (Original) The system of claim 1, wherein said memory is a server external to

said mobile device.
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9. (Currently Amended) A method for determining a change in a user’s heart

rate variability and generating a stimulation signal in response determining-a—baseline

, said method including:

detecting, by a sensor unit, intervals et%;a s in.a user as interyval data
M;&D\Q}N STy o-g ,éov(p (e

and using said interval data to calculate a HRV data. wherein“said HRV data represents a

HRYV value for said user;

transmitting said interval-data HRV data from said sensor unit to a mobile device,

wherein said mobile device includes a processor and a user interface;

y A

baselme\HRV data represents an average/ HRV value, wherein said average HRV value is

~.

calculated bv averagmg, by said processm,] steEl) HRV data, wherein said adjusted

retrieving, by said processor. a baseline HRV data from a memory. wherein said 2 N,

¥

HRYV data is calculated, by sa1d processor, by increasing- omiecreasmg% baselme HRV?
reading in response to a user input data, wherein said baseline HRV reaﬁmg represents an f i

wherein said user input data is entered by said user in said user interface, wherein said

HRV value for said user obtained for the purpose of calculating said baseline HRV data, -5 ?%’

_~user input data represents a perceived emotional state for said user chosen by said user, O W N|

M ﬁ .
H* (, wherein said user input data is transmittedlfrom said user interface to said processor:

determining. by said rocessorbisaid HRYV data is below said baseline HRV data 7

J )

by determining the difference between said HRV value and said average HRV value:

retrieving, in response to said HRV value being below said average HRV value,

by said processor. stimulation instructions stored on said memory: and
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generating., by said processor, a stimulation signal. said stimulation signal

containing informatiod related t 'ntmi/t; and duration for a stimulation.

10. (Currently Amended) The method of claim 9, wherein said memory is a

adjusted HRV-data-is-stored-en-a server external to said mobile device.

11.  (Cancelled)

12. (Cancelled)
13.  (Currently Amended) A method for Vagus nerve stimulation, said
method including:

detecting, by a sensor unit, the time intervals between heart beats of a user as

Ao°

/

heartbeat-data to determine a HRV data. wherein said HRV data represents a HRV value

for said user;

transmitting said heartbeat HRV data to a mobile device;
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retrieving a baseline HRV value from a memory, wherein said baseline HRV data
represents a previously calculated and stored baseline HRV value; M

comparing calculating the difference between said HRV value [[to]] and said

AT ININO a1 [2 ad1ia halo d haca ne [2
ot csge O aHc—od

baseline HRV value %ede%ermi;m#hégaid HRV value is below said baseline HRV value;
. K

generating¥by said mobile device, in response to said mobile device determinin UJU’W

said HRV value is below said baseline HRV value, a command signal, wherein said

command signal contains data representing Egd_u;gt_ipn and intensity for an electrical ,
B et Pia —prd /‘ﬁ%ﬂw A4
stimulus; and /\_QM’ clais
transmitting said command signal from said mobile device to a stimulator which
emits an electrical impulse to stimulate a Vagus nerve in said user in response to
receiving said signal.
14.  (Original) The method of claim 13, wherein duration data and intensity
data for said electrical impulse emitted by said stimulator is transmitted from said
stimulator to said mobile device.
15.  (Original) The method of claim 14, wherein said heart rate variability data,
said baseline heart rate variability data, said duration data, and said intensity data are

stored on a server external to said mobile device.

Page 6 of 16



Application No. 17/000,000
Attorney Docket No. 2228

REMARKS
The present application includes claims 1-15. Claims 1-15 were rejected by the /
examiner. By this Amendment, claims 11 and 12 have been canceled, claims 1, 9, 10 and

13 have been amended.

Claims 1-15 were rejected under 35 U.S.C. § 112(b) as being indefinite for failing
to particularly point out and distinctly claim the subject matter which the inventor or a
joint inventor regards as the invention. More specifically, claims 1-15 recited that HRV is
determined at the mobile device rather than at the sensor. Claims ], 9, and 13 have been

amended to correct the concerns identified by the Examiffer.’ First, claim 1 has been

amended to recite “said sensor unit detects heart beats in a user to determine a heart rate

variability (HRV) data” and “said mobile device receives said HRV data from said sensor

unit”. Next, claim 9 has been amended to recite “detecting, by a sensor unit, intervals

between heart beats in a user as interval data_and using said interval data to calculate a

HRV data” and “transmitting said HRV data from said sensor unit to a mobile device”.
Lastly, claim 13 has been amended to recite “detecting, by a sensor unit, the time

intervals between heart beats of a user to determine a HRV data” and “transmitting said

HRYV data to a mobile device”.

Next, clayn included the limitation “adjusting HRV value”, which the

Examiner found t0 be indefinite. Claim 9 has been amended to recite “adjusted HRV data
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is calculated. by said processor, by increasing or decreasing a baseline HRV reading in

response to a user input data”. Additionally, claims 9-12 recited “psychological

information”. Claim 9 has been amended to recite “wherein said user input data

represents a perceived emotional state for said user chosen by said user”.

Claims 13-15 recited the limitation “determining said HRV value is below said

st

baseline HVE value”, which the Examiner found to be indefinite. Claim 13 has been

amended to recite “calculating the difference between said HRV value and said baseline

HRV value to determine that said HRV value is below said baseline HRV value”.

Additionally, claim 13 was rejected by the Examiner due to the lack of functional
connection within the claim to the last two limitations of the claim. The lack of
connection from the original claim 13 was between a claim limitation reciting that HRV
value is determined to be below baseline HRV value and a claim limitation reciting that a
signal command is generated. Claim 13 has been amended to recite “generating, by said

mobile device. in response to said mobile device determining said HRV value is below

said baseline HRV value. a command signal”.

The remaining claims identified ejection were included due to their

dependence from claims 1, 9, and 13. Consequently, independent claims 1, 9, and 13, as
amended are respectfully submitted to be in compliance with 35 U.S.C. § 112(b), as are

their respective dependent claims 2-8, 10, and 14-15.
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Claims 9-12 were rejected under 35 U.S.C. § 101 as being directed to non-

statutory subject matter.

Claims 1-15 were rejected under 35 U.S.C. § 102(a)(1) as being anticipated by

Siegle, U.S. Pat. App. Pub. No. 2020/0061377.

Claims 1-15 were rejected under 35 U.S.C. § 102(a)(2) as being anticipated by

Osorio, U.S. Pat. App. Pub. No. 2019/0000378.

The Applicant now turns to the rejection of claims 9-12 under 35 U.S.C. § 101 as
being directed to non-statutory subject matter. The Examiner found that the claims were
directed toward the abstract idea of merely detecting, storing, and transmitting data.
Claim 9, as originally presented, recited collecting HRV data from a sensor and
psychological data from a user interface and using these data to calculate an adjusted
HRV data. Claim 9, as amended, now recites a method for determining a change in HRV
and generating a stimulation signal in response to a detected change. The claim recites, as
before, collecting HRV data and psychological data to calculate adjusted HRV data, but
continues to recite how the calculated adjusted HRV data is used to generate baseline
HRV data which is further used to compare with later HRV readings. Additionally,

amended claim 9 recites new limitations: “retrieving. in response to said HRV value
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being below said average HRV value, by said processor. stimulation instructions stored

on said memory: and generating, by said processor. a stimulation signal. said stimulation

sional containing information related to intensity and duration for a stimulation”. The

addition of the listed limitations specifies a use for the calculated data which is

- \
“51gn1ﬁcantly ore” than the abstract idea of detectm stormg, and trans 1tt1ng ata

Claims 11 and 12 have been cancelled. Dependent claim 10 is amended to reflect
the changes to claim 9, to identify that the “memory” described in claim 9 may be a
server external to the mobile device. Consequently, the Applicant respectfully submits
that independent claim 9 complies with the requirements of 35 U.S.C. § 101 and is

allowable, as is dependent claim 10.

The Applicant now turns to the rejection of claims 1-15 under 35 U.S.C. §
102(a)(1) as being anticipated by Siegle. Siegle teaches a regulatory device and
associated method for treating depression, wherein the regulatory device delivers
stimulation primarily in the form of vibration. Paragraphs [0016] — [0018] of the Siegle
reference specifically disclose the levels of vibration stimulation enabled, describing “a
first frequency that is in the range of 20-300 Hz and a second oscillation at a second
frequency that differs from the first frequency by 0.01-10 Hz”. This same vibration

limitation is again recited in paragraph [0030] and Claim 1 of the Siege reference.

Page 10 of 16



Application No. 17/000,000
Attorney Docket No. 2228

Siegle does not teach a system to compare an HRV reading within a user to a pre-
calculated baseline HRV. Siegle paragraphs [0044] — [0045] does teach a method for w@*’%
Vo g
detecting physiological stress, presenting a calculation for comparing galvanic skin /jﬂ)
response (GSR) data with HRV data, but no similar calculation for comparing HRV to M@

pre-calculated HRV. Additionally, Sielge does not teach to administer electrical

stimulation in response to a detected change in HRV value.

Claims 1-15 include independent claims 1, 9, and 13. Claim 1, as amended,
recites a mobile device, which receives an HRV data from a sensor unit and retrieves a
baseline HRV data from a memory, wherein the baseline HRV data represents a
previously calculated and stored baseline HRV value. Claim 1 further recites that the
mobile device compares the HRV value to the baseline HRV value and transmits a signal
when it detects that the HRV value is below the baseline HRV value. Siegle does not
teach comparing a currently measured HRV value to a previously-calculated baseline

HRYV. Siegle paragraph [0046] mentions a calibration operation which includes brief

exposures to stress induction to build a “stress profile” to be consequently stored. ‘ 0/
Although, as discussed above, Siegle briefly mentions consideration of HRV as part of a } M
W /(/9‘“-(

method for detecting psychological stress, all that Siegle discloses is a calculation in /"'I

— e
paragraph [0045] comparing GSR data and HRV data.Claim 1 does not consider GSR. >

Page 11 of 16



Application No. 17/000,000
Attorney Docket No. 2228

Claim 9, as amended, recites a method for taking a baseline HRV reading for a
user including wherein a mobile device receives a user input data, wherein the user input
data is entered by a u r_'gl a user interface, and the user input data represents a perceived

state for said user. Claim 9 additionally recites that the user input data is

transfﬁittéd to a mobile device processor, which increases a collected HRV value in
response to said user input data to create an adjusted HRV data. Siegle does teach a
method for obtaining calibration readings wherein a user obtains physiological readings
at rest and after a stimulus is administered to cause a stress response, as described in

paragraphs [0046] and [0075]. Siegle does not teach using a user-input chologlcal >

/ Z;Q,.p L).&QJ\
state to adjust a physiological reading as claimed in claim 9. ﬁ

Claim 13, as amended, recites, as part of a method féyl determining Eéhen to / W )

administer a Vagus nerve stimulation to a user, calculating the difference between said
HRYV value and said baseline HRV value to determine that said HRV value is below said
baseline HRV value. As discussed above, Siegle does not teach comparing a currently

measured HRV value to a previously-calculated baseline HRV.

Consequently, independent claims 1, 9, and 13 are respectfully submitted to be

free of the prior art and allowable, as are their respective dependent claims 2-8, 10, and

14-15.
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The Applicant now turns to the rejection of claims 1-15 under 35 U.S.C. §
102(a)(2) as being anticipated by Osorio. Osorio teaches a system and method for
assessing an epilepsy disease state. The Osorio reference shows a system comprising an
implantable medical device, with leads connecting the medical device to electrodes and a
physiological sensor, and a monitoring unit. This system is shown by Figures 4 and 5 in
the Osorio reference. In particular, the implantable signal generator is described in =~ |~
paragraphs [0107] — [0109] and paragraph [0121] describes the connection between the
physiological sensor and the implanted medical device by leads. Osorio does not teach
connecting a sensor to a mobile device through a wireless connection. Additionally,
Osorio paragraphs [0100] — [0103] disclose a method for comparing an index value, such
as heart rate variability, to a reference value. Osorio does not show how a system

determines to administer a stimulus in response to this comparison.

Claims 1-15 include independent claims 1, 9, and 13. Claim 1, as amended,
recites that a mobile device receives a HRV data from a sensor unit. As discussed above,
Osorio shows a system in which a sensor unit is connected to an implanted medical

device by leads, and does not show a system 7}‘6 n which a sensor unit 1s co nnecte to the :\
PM

extemab computing device, such as the ¢ device mm 1. IC!almhfurleD Q

recites a mobile device transmitting a signal to a stimulator when the mobile device
detects that a HRV value is below a baseline HRV value, and the stimulator emits an

electrical impulse in response to receiving that signal. Osorio does discuss comparing an
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index value to a reference value, but Osorio does not describe what the expected result of
this comparison should be. The Osorio reference shows that a HRV value can be
compared to a reference HRV value, but does not teach if or when a stimulus should be

administered in response to that comparison, as is claimed by claim 1.

Claim 9, as amended, recites a method for taking a baseline HRV reading for a
user including wherein a mobile device receives a user input data, wherein the user input
data is entered by a user in a user interface, and the user input data represents a perceived
psychological state for said user. Osorio paragraphs [0100] — [0103] show that a \\\
reference value may be determined from a patient’s history and may be an HRV )
calculated from data collected over a period time. Additionally, Osorio paragraphs [0085]

—[0087] discuss collecz'on of user psychological data. However, Osorio does not teach to

use collecte s/yé-hologlc ata to adjust an HRV reading to obtain a baseline HRV

reading as described in claim 9.

Claim 13, as amended, recites determining a HRV data in a sensor unit and
transmitting the HRV data to a mobile device. Osorio shows a system in which a sensor W
unit is connected to an implanted medical device by leads, and dogs not show a sys
which a sensor unit is connected to the@@f?@gdfeme such as the r:c?)%:%é

device claimed in claim 13. Claim 13 additionally recites generating, in response to the

mobile device determining the HRV value is below the baseline HRV value, a command
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signal, wherein the command signal contains data representing a duration and intensity
for an electrical stimulus. As previously discussed, Osorio shows that a HRV value can
be compared to a reference HRV value, but does not teach if or when a stimulus should

be administered in response to that comparison, as is claimed by claim 13.

Consequently, independent claims 1, 9, and 13 are respectfully submitted to be
free of the prior art and allowable, as are their respective dependent claims 2-8, 10, and

14-15.
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CONCLUSION

If the Examiner has any questions or the Applicant can be of any assistance, the \/
Examiner is invited and encouraged to contact the Applicant at the number below.

The Commissioner is authorized to charge any necessary fees or credit any
overpayment to the Deposit Account of 2228, Account No. 2228.

Respectfully submitted,

V

Date: 04/17/20 2228/
2228
Registration No. 2228

UNIVERSITY OF ILLINOIS COLLEGE OF LAW
504 E. Pennsylvania Ave.
Champaign, IL 61820

Telephone:  555-555-5555
Facsimile: 555-555-5555
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