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A nmet hod and wearabl e system and for enhanci ng human

bal ance and gait and preventing foot

neur ol ogi cal

i njury through

stimul ati on of the foot and the ankle.

(IEIMERNEHbEAUAWWﬂQN PIGNLISHED UNDHR OHE RSIINY COPRERYIRONETREATY (PCT)

eIe trodes

(Safie Oéfg%e%ﬁe B

rganiza 21
wear Q?%r%u%na? %"%a{}lgg:’ne( sh)oe

;%{;emzz?,laﬁ ARG bt 2, P

rposes,

WA TSN

t her £Bfe=
-%LI?

such as

vi br ati onal

actuators

in or on a

sposed
sl ﬂIDIHIHIIII IlI|I|1I5HI¢|>IIIHI|||IIIIHI#IIIIIIIIIIHII#IIHI#III|I|| IR

, or applied

|O(rj mSt I Ineq‘nzﬁh)h Pﬁﬁfc&t@o%q\lumber
I nprovi /Tﬂ%%zﬁs Al

A61H 23/02,

al' s
(51) Internatlonal Patent Classification’:
A61N 1/08, 1/36

(21) International Application Number:
PCT/US2004/006864

(22) International Filing Date: 8 March 2004 (08.03.2004)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/452,044 6 March 2003 (06.03.2003) US

(71) Applicant (for all designated States except US): AFFER-
ENT CORPORATION [US/US]; 3 Davol Square, Suite
A205, Box 160, Providence, RI 02903-4710 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): HARRY, Jason,
D. [US/US]; 176 Wilson Avenue, Rumford, RI 02916
(US). COLLINS, James, J. [US/US]; 118 Glen Av-
enue, Newton, MA 02459 (US). NIEMI, James, B.
[US/US]; 295 Gardner Road, West Kingston, RI 02892

(74)

(81)

(34)

(US). PRIPLATA, Attila, A. [US/US]; 1148 Common-
wealth Avenue, Apartment 42, Allston, MA 02474 (US).
KILESHINSKI, Stephen, J. [US/US]; 599 Country Way,
Scituate, MA 02066 (US).

Agent: STUDEBAKER, Donald, R.; Nixon Peabody
LLP, 401 9th Street, N.W., Washington, DC 20004 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK,

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR IMPROVING HUMAN BALANCE AND GAIT AND PREVENTING FOOT IN-

JURY

@0 (57) Abstract: A method and wearable system and for enhancing human balance and gait and preventing foot injury through neu-
& rological stimulation of the foot and the ankle. Subthreshold stimulation for neurosensory enhancement is provided via electrodes
or vibrational actuators (23), or combination thereof, disposed in or on a wearable a platform (21), such as an insole (24), sock shoe
& (53), removable shoe insert (21), or applied without the support of a platform, to the skin surface of an individual. Suprathreshold
& stimulation for therapeutic purposes, such as improving blood flow, is also provided by the vibrational actuators. The actuators and
electrodes are driven by bias signals generated by a bias signal generator that is coupled to a controller (22). The signal generator
under the control of the controller (22) is adapted to generate a non-deterministic random signal, a repetitive pattern or series of pat-
terns. The controller optionally includes a communication port for interfacing with an external computer for purposes of optimizing
and programming the controller. The wearable system is powered by a power source.
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