wo 2213/625997 [N 0F 0RO O 00O

(43) International Publication

(12) INTERNATIONAL APPLICATION
(19) World Intellectual Property ~
Organization

International Bureau

Date

21 February 2013 (21.02.2013)

PUBLISHED UNDER THE PATENT COOPERATION

Wipo lprPcT

TREATY (PCT)

(10) International Publication Number

W O 2013/025997 A4

(51)

)

(22)

(25)
(26)
(30)

(T

(72)
(79)

(74)

(81)

Patent Classification:
AB1N 2/06 (2006.01)
A61N 1/05 (2006.01)

International
A61N 1/18 (2006.01)
A61N 1/36 (2006.01)
AB61N 2/02 (2006.01)

International  Application Number:
PCT/US2012/051359

International  Filing Date:

17 August 2012 (17.08.2012)
Filing Language: English
Publication Language: English
Priority Data:
13/212,642 18 August 201 1(18.08.201 1) us
Applicant  (for all designated States except US): CERE-

PHEX CORPORATION [US/US]; 3001 East Miller

Road, Bancroft, M| 48414 (US).

Inventor; and

Inventor/Applicant  (for US only): HARGROVE, Jeffrey,
B. [US/US]; 3001 E. Miller Raod, Bancroft, MI 48414
Us).

Agent: JONES, Eric T.; Reising Ethington P.C., P.O. Box
4390, Troy, M1 48099-4390 (US).

Designated  States (unless otherwise indicated, for every
kind d national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, est, IS, JP, KE, KG, KM, KN, KP,

KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind d regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, Sz, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17 :

— asto applicant's entitlement to applyfor and be granted a
patent (Rule 4.17(H))

— asto the applicant's entitlement to claim thepriority d the
earlier application (Rule 4.17(in))

Published:

— with international search report (Art. 21(3))

— with amended claims (Art. 19(1))

(88) Date of publication of the international search report:

10 May 2013
Date of publication of the amended claims: 11 July 2013

(54) Titlee BRAIN STIMULATION METHODS FOR TREATING CENTRAL SENSITIVITY

Figure 4

(57) Abstract: Methods are disclosed for stimulating targeted regions of abrain to alleviate symptoms, treat conditions and/or modi -
fy brain activities associated with central sensitivity in a subject. The methods may include selecting a subject suffering from central
sensitivity, identifying regions of the brain involved in central sensitivity, and stimulating one or more of these regions of the brain.



WO 2013/025997 PCT/US2012/051359

10

15

20

25

30

AMENDED CLAIMS
received by the International Bureau on 26 April 2013 (26.04.13)

What isclaimed is;

1. A method for alleviating symptoms associated with central sensitivity in a subject,
the method including the steps of:

selecting a subject suffering from pathological brain activity associated with
central sensitivity in atarget region of the brain of a subject; and

aleviating one or more symptoms associated with the central sensitivity by

stimulating the target region of the brain of the subject.

2. The method of claim 1, in which:

the one or more symptoms associated with central sensitivity include one or
more symptoms from the group of such symptoms consisting of pain, muscul oskel etal
pain, pain a multiple sites, generalized hyperalgesia, stiffness, swollen feeling in soft
tissues, fatigue, poor dSleep, paresthesia, anxiety, chronic headaches, tension
headaches, dysmenorrhes, irritable bowel syndrome, periodic limb movements,
symptoms of restless leg syndrome, depression, symptoms of Sjogren's syndrome,
symptoms of Raynaud's Phenomenon, symptoms of female urethral syndrome,
impaired memory, impaired concentration, cognitive impairment, tender cervical
lymph nodes, tender axillary lymph nodes, post-exertion malaise, tender points,
sensory hypersensitivity, sleep disturbances, immune dysfunction, history of viral
illness, neurohormona dysfunction, neuroendocrine dysfunction, or a lack of
macroscopic or microscopic pathological findings in peripheral tissues; and

the alleviating step includes alleviating one or more of the symptoms of the

group of symptoms by stimulating the target region of the brain.

3. The method of clam 1, wherein the stimulating step includes at least one
administration of electrical stimulation to atarget region of the brain of the subject.

4. The method of clam 1, wherein the stimulating step includes at least one
administration of magnetic stimulation to the target region of the brain of the subject.
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5. The method of claim 1, wherein the stimulating step is performed in a noninvasive

manner.

6. The method of claim 5, wherein the noninvasive manner includes stimulation
applied to the target region of the brain from outside the subject and transmitted

through intervening tissues.

7. The method of claim 1, wherein the stimulating step is performed in an invasive

manner.

8. The method of claim 3, wherein the step of administering electrical stimulation
includes administration of an AMPWM signal.

9. A method for treating a condition associated with central sensitivity in a subject,
the method including the steps of:

selecting a subject suffering from pathological brain activity associated with
central sensitivity in atarget region of the brain; and

treating one or more conditions associated with the central sensitivity by

stimulating the target region of the brain of the subject.

10. The method of claim 9, in which:

the one or more conditions associated with central sensitivity include one or
more conditions from the group of such conditions consisting of chronic pain of
unknown origin, fibromyalgia, osteoarthritis, depression, complex regiona pain
syndrome, phantom pain, chronic fatigue syndrome, irritable bowel syndrome,
functional dyspepsia, migraine headaches, tension-type headaches,
temporomandibular disorder, myofascial pain syndrome, regiona soft-tissue pain
syndrome, restless leg syndrome, periodic limb movements, multiple chemical
sensitivity, primary dysmenorrhea, female urethral syndrome, interstitial cystitis,
premenstrual tension syndrome, vulvodynia, Sjogren's syndrome, Raynaud's
Phenomenon, post-traumatic stress disorder, Gulf War Syndrome, chronic low back

pain, or mild traumatic brain injury; and
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the treating step includes treating the one or more conditions of the group of

conditions by stimulating the target region of the brain.

11. The method of claim 9, wherein the stimulating step includes at least one
administration of electrical stimulation tothe target region of the brain of the subject.

12. The method of claim 9, wherein the stimulating step includes at least one
administration of magnetic stimulation to the target region of the brain of the subject.

13. The method of claim 9, wherein the stimulating step is performed in anoninvasive

manner.

14. The method of claim 13, wherein the noninvasive manner includes stimulation
applied to the target region of the brain from outside the subject and transmitted

through intervening tissues.

15. The method of claim 9, wherein the stimulating step is performed in an invasive

manner.

16. The method of claim 11, wherein the step of administering electrical stimulation
includes administration of an AMPWM signal.

17. A method for altering brain activity associated with central sensitivity in a subject,
the method including the steps of:

selecting a subject suffering from pathological brain activity associated with
central sensitivity in atarget region of the brain of the subject; and

stimulating the target region of the brain of the subject.

18. The method of claim 17, in which:

the selecting step includes selecting a subject exhibiting, in one or more
regions of the subject's brain in response to one or more periphera stimuli, one or
more brain activities from the group of brain activities consisting of abnormal

function, abnormal response, abnormal regions of activation, abnormal network
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connectivity, abnormal release of neurochemicals, abnormal uptake of
neurochemicals, abnormal electrical activity or abnormal metabolism; and
the stimulating step includes altering the one or more brain activities exhibited

by the subject's brain by stimulating the target region of the brain.

19. The method of claim 17, wherein the stimulating step includes at least one
administration of electrical stimulation tothe target region of the brain of the subject.

20. The method of claim 17, wherein the stimulating step includes a least one
administration of magnetic stimulation to the target region of the brain of the subject.

21. The method of clam 17, wherein the stimulating step is performed in a

noninvasive manner.

22. The method of claim 21, wherein the noninvasive manner includes stimulation
applied to the target region of the brain from outside the subject and transmitted

through intervening tissues.

23. The method of claim 17, wherein the stimulating step is performed in an invasive

manner.

24. The method of claim 19, wherein the step of administering electrical stimulation
includes administration of an AMPWM signal.

25. A tissue stimulation apparatus for use in alleviating symptoms associated with
central sensitivity in a subject, the apparatus comprising:

a neuroimaging device configured to obtain neurcimaging data from tissues in
a target region of a brain of a subject suffering from pathological brain activity
associated with central sensitivity in the target region and exhibiting one or more
symptoms associated with central sensitivity;

a stimulation device including a stimulation signal generation circuit
configured to generate and deliver atissue stimulation signal to the target region of

the subject's brain; and
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a computing device configured to set one or more parametric values of the
electrical tissue stimulation signal in response to neuroimaging data obtained by the

neuroimaging device.

26. The apparatus of claim 25 for use in aleviating one or more of the following
symptoms associated with central sensitivity: pain, musculoskeletal pain, pain a
multiple sites, generalized hyperalgesia, stiffness, swollen feeling in soft tissues,
fatigue, poor sleep, paresthesia, anxiety, chronic headaches, tension headaches,
dysmenorrhea, irritable bowel syndrome, periodic limb movements, symptoms of
restless leg syndrome, depression, symptoms of Sjogren's syndrome, symptoms of
Raynaud's Phenomenon, symptoms of female urethral syndrome, impaired memory,
impaired concentration, cognitive impairment, tender cervical lymph nodes, tender
axillary lymph nodes, post-exertion malaise, tender points, sensory hypersensitivity,
sleep disturbances, immune dysfunction, history of viral illness, neurohormonal
dysfunction, neuroendocrine dysfunction, or a lack of macroscopic or microscopic

pathological findings in peripheral tissues.

27. The apparatus of claim 25, wherein the stimulation device is configured to

administer magnetic stimulation to atarget region of the brain of the subject.

28. The apparatus of claim 25, wherein the stimulation device is configured to deliver

an electrical stimulation signal to atarget region of the subject's brain.

29. The apparatus of clam 28, wherein the electrical stimulation signal is an
AMPWM signal.

30. The apparatus of claim 25, wherein the stimulation device is configured to deliver
the stimulation signal to atarget region of the brain from outside the subject and to

transmit the signal through intervening tissues.

31. The apparatus of claim 25 for use in alleviating one or more symptoms associated

with central sensitivity in a subject exhibiting, in one or more regions of the subject's
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brain in response to one or more periphera stimuli, one or more of the following brain
activities: abnormal function, abnormal response, abnormal regions of activation,
abnormal network connectivity, abnormal release of neurochemicals, abnormal uptake
of neurochemicals, abnormal electrical activity or abnormal metabolism; the
apparatus being configurable to alter the one or more brain activities exhibited by the

subject's brain by stimulating the target region of the brain.

32. A tissue stimulation signal comprising one or more parametric values tailored in
response to neuroimaging data obtained from tissues in atarget region of the brain of
a subject suffering from pathological brain activity associated with central sensitivity
in the target region and exhibiting one or more symptoms of central sensitivity, and

deliverable to the target region for use in aleviating the one or more symptoms.

33. A tissue stimulation signal as set forth in claim 32, wherein the stimulation signal
is adapted for use in aleviating symptoms associated with central sensitivity by

tailoring the signal to mitigate a central sensitivity condition causing the symptoms.

34. A tissue stimulation signal as set forth in claim 32, wherein the stimulation signal
is an amplitude modulated pulse width modulated (AMPWM) signal for use in
penetrating tissues between the signal source and the target region of the subject's

brain.

35. A tissue stimulation signal as set forth in any one of claims 32-34, wherein the
stimulation signal istailored in response to neurcimaging data obtained from tissues
in atarget region of the brain of a subject suffering from one or more of the following
central sensitivity symptoms. pain, musculoskeletal pain, pain a multiple sites,
generalized hyperalgesia, stiffness, swollen feeling in soft tissues, fatigue, poor sleep,
paresthesia, anxiety, chronic headaches, tension headaches, dysmenorrhea, irritable
bowel syndrome, periodic limb movements, symptoms of restless leg syndrome,
depression, symptoms of Sjogren's syndrome, symptoms of Raynaud's Phenomenon,

symptoms of female urethral syndrome, impaired memory, impaired concentration,
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cognitive impairment, tender cervical lymph nodes, tender axillary lymph nodes, post-
exertion malaise, tender points, sensory hypersensitivity, sleep disturbances, immune
dysfunction, history of vira illness, neurohormonal dysfunction, neuroendocrine
dysfunction, or a lack of macroscopic or microscopic pathological findings in

peripheral tissues.

36. A tissue stimulation signal as set forth in any one of claims 32-34, wherein;

the stimulation signal is tailored in response to neuroimaging data obtained
from the brain of a subject exhibiting, in one or more regions of the subject's brain in
response to one or more applied peripheral stimuli, any one or more of the following
abnormal brain activities. abnormal function, abnormal response, abnormal regions of
activation, abnormal network connectivity, abnormal release of neurochemicals,
abnormal uptake of neurochemicals, abnormal €electrical activity or abnormal
metabolism; and

the signal istailored for use in altering any one or more of the brain activities
exhibited by the subject's brain.

37. A tissue stimulation signal as set forth in any one of claims 32-34, wherein the
signal isacomposite signal comprising two or more components configured for use in
providing two or more frequency-dependent beneficial effects on tissues in a target

region of a subject's brain.
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