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ABSTRACT

A Wearable maintenance therapy device (10, 12, 14) imparts
vibratory stimuli to appendicular muscles of a patient’s limb
during daily life activity of the patient to reduce symptomatic
relapse of spasticity. A vibrator actuator (20) contained in a
sup port housing (24) and con?gured for placement in opera
tional contact With appendicular muscles of a limb (28) of a
patient imparts localized vibration to one or more of the
patient’s appendicular muscles. The localized v1brat1on pro
.
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.
duces proprioceptive mput from the v1brated muscle or
muscles (90t) to activate sensory areas of the patient’s central
.
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nervous system. Programmable electrical control circuitry
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(50) controls vibration characteristics of the localized vibra
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tion and includes memory sites for storing operating values of
the vibration characteristics. The vibration characteristics
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include pattern and timing of vibration speci?ed to produce
the proprioceptive input during the patient’ s daily life activity
to mitigate any symptomatic relapse of spasticity.
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METHOD AND DEVICE FOR REDUCING
SYMPTOMATIC RELAPSE OF SPASTICITY

traction, reduces the degree of post-therapy relapse With
maintenance therapy generated by a Wearable device. The

Wearable maintenance therapy device imparts vibratory
RELATED APPLICATION

[0001]

This application claims bene?t of US. patent appli

cation Ser. No. 61/363,571, ?led Jul. 12, 2010.
COPYRIGHT NOTICE

stimuli to appendicular muscles of a patient’s limb during

daily life activity of the patient to reduce symptomatic relapse
of spasticity. A vibrator actuator contained in a support hous

ing and con?gured for placement in operational contact With
appendicular muscles of a limb of a patient imparts localiZed
vibration to one or more of the patient’s appendicular

[0002] © 2011 Oregon Health & Science University. A
portion of the disclosure of this patent document contains
material that is subject to copyright protection. The copyright

muscles. The localiZed vibration produces proprioceptive

oWner has no objection to the facsimile reproduction by any
one of the patent document or the patent disclosure, as it
appears in the Patent and Trademark O?ice patent ?le or

device operatively connected to the support housing secures
the vibrator actuator in place on the patient’s limb. Program
mable electrical control circuitry operatively connected to the

records, but otherWise reserves all copyright rights Whatso

vibrator actuator controls vibration characteristics of the

ever. 37 CFR §1.71(d).

localiZed vibration. The programmable electrical control cir

input from the vibrated muscle or muscles to activate sensory
areas of the patient’s central nervous system. An attachment

cuitry includes memory sites for storing operating values of
TECHNICAL FIELD

[0003] This disclosure pertains to the use of a therapy and a
device to treat motor disorders that produce dysfunctional
patterns of muscle contraction. A Wearable device vibrates

appendicular muscles of a patient’s limb during normal daily
life activity to reduce symptomatic relapse of spasticity.
BACKGROUND INFORMATION

the vibration characteristics. The vibration characteristics

include pattern and timing of vibration speci?ed to produce
the proprioceptive input and thereby activate the sensory
areas of the patient’s central nervous system during the

patient’s daily life activity to mitigate any symptomatic
relapse of spasticity.
[0008] Preferred embodiments of the Wearable device are
in the form of a bracelet. The Wearable device is composed of
one or more vibrators that deliver vibration to the patient’s

[0004] Among the various injuries and disorders affecting

skin in contact With the bracelet, or more speci?cally, to the

volitional movement, a subset of these conditions produces

tissues underlying the skin (i.e., muscles or tendons). The

dysfunctional patterns of muscle contraction, including too
much involuntary postural muscle tone (i.e., “hypertonia”)

bracelet is positioned on the patient’s arm or leg such that the

and contraction of the Wrong muscles during intentional
movement (i.e., “dyssynergia”). Symptoms such as these can

muscles, or tendons connected to those muscles. The bracelet

occur folloWing stroke, traumatic brain injury, cerebral palsy,
focal dystonia, spastic paraparesis, and several other disor
ders. Collectively, this type of motor disorder and the result
ing disability affects over 15 million US. citiZens With annual
health care costs over $100 billion.

[0005] While a number of rehabilitation therapies for these
motor disorders are effective at reducing dysfunctional pat

terns of muscle contraction during the therapy session, these
symptoms relapse over hours-to-days betWeen therapy ses
sions. Post-therapy relapse may not cause the patient’ s symp
toms to return to their original levels, but the recovery from

therapy sessions is incremental, at best, and inef?cient in that
all or most of the gains achieved during a therapy session are
lost before the patient returns to the clinic for the next session.
[0006] Muscle vibration is a potent stimulus for la affer
ents, Which are the nerve processes emanating from muscle

spindle sensory receptors located in all skeletal muscles.
Muscle spindles are a major source of somatic sensory feed

back to the brain Which feedback provides the sense of body

position and movement (i.e., proprioception). Recent studies

vibration produced by the bracelet stimulates speci?c

is electrically poWered, preferably by a rechargeable battery,
and controlled by an electrical circuit that determines the

timing of vibration (e.g., time of day, duration); pattern and
frequency of vibration; and, if multiple vibrators are used,
coordination of stimulation betWeen or among the different
vibrators. The vibration is delivered automatically and on a

prescribed schedule betWeen therapy sessions, thereby main
taining more completely the improved level of motor function
achieved during the last rehabilitation session. Maintenance
therapy may also be performed to sustain motor function

upon the patient’s completion of regularly scheduled therapy
sessions. The maintenance therapy may require the conscious
participation of the patient, depending on Which embodi
ments of the methodology and the device are being used for

that patient’s maintenance therapy.
[0009]

As a result of the maintenance therapy, one or both

of decreased muscle tone and inappropriate muscle recruit
ment during volitional movement achieved during a rehabili
tation session is better sustained over a longer time. In addi
tion, the application of maintenance vibration to a disabled
limb in betWeen rehabilitation sessions may produce addi

indicate that muscle vibration, by itself or in combination
With speci?c types of volitional movement, can mitigate the
effects of dysfunctional patterns of muscle contraction

tional remittance of hypertonia and dyssynergia above and
beyond that achieved from the rehabilitation sessions them

including hypertonia and dyssynergia. HoWever, like other
from muscle vibration is not fully sustained after vibration

[0010] Additional aspects and advantages Will be apparent
from the folloWing detailed description of preferred embodi
ments, Which proceeds With reference to the accompanying

treatment.

draWings.

forms of rehabilitation therapy, the mitigation of symptoms

selves.

SUMMARY OF THE DISCLOSURE

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Improved ef?ciency of patient rehabilitation

[0011] FIG. 1 is a fragmentary perspective vieW of a
patient’s right arm Wearing an embodiment of the mainte

therapy, at least Where it concerns dysfunctional muscle con
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nance therapy device in Which a rechargeable battery and a
vibrator actuator are located in the same assembly.

[0012] FIG. 2 is a fragmentary perspective vieW of a
patient’s right arm Wearing an embodiment of the mainte
nance therapy device in Which the rechargeable battery is
located remotely (e.g., on the upper arm) from the vibrator
actuator.

ing 24. Therapy device 12 of FIG. 2 is constructed With
support member 22 provided in tWo remotely located com

ponents 221 and 222, With support housing 24 being a portion
of component 222. Therapy device 12 provides by a battery
cable 46 electrical connection to electrical poWer supplied by
rechargeable battery pack 44 contained Within support com
ponent 221, Which is positioned on the patient’s upper arm as
shoWn or positioned elseWhere such as attached to a belt (not

[0013] FIG. 3 is a fragmentary perspective vieW of a
patient’s right arm Wearing an embodiment of the mainte
nance therapy device in Which there is no attached battery and
the device connects directly into a poWer outlet.
[0014] FIG. 4 is a perspective vieW of an embodiment ofa

trical poWer supplied by an external poWer outlet (not shoWn).
[0021] In each oftherapy devices 10, 12, and 14, program

vibrator actuator that includes a DC rotary motor having a
motor shaft to each end of Which is mounted a cam carrying

mable electrical control circuitry 50 contained in or electri
cally connected to support member 22 controls the vibration

an eccentrically mounted Weight.

characteristics of the localiZed vibration imparted by vibrator
actuator 20. Circuitry 50 receives electrical poWer by

[0015] FIG. 5 is a perspective vieW of one embodiment of a
vibrator actuator that includes a DC rotary motor having a
motor shaft to one end of Which is mounted a single cam that

drives an orthogonally oriented probe shaft by operation of a
cam-folloWer.
[0016] FIG. 6 is a perspective vieW of an embodiment ofa
vibrator actuator implemented With a voice coil and a drive

shaft terminating in and causing linear displacement of an

attached probe.
[0017] FIGS. 7A, 7B, 7C, and 7D are pictorial diagrams

shoWn) around the patient’s Waist. Therapy device 14 of FIG.
3 provides by a poWer cord 48 electrical connection to elec

rechargeable battery pack 44 or an external poWer outlet as
described above. Circuitry 50 preferably includes a processor

or an application speci?c integrated circuit (ASIC) cooperat
ing With memory sites in Which medical practitioner-pre
scribed operating values of the vibration characteristics are
stored. The processor or ASIC provides operational control
signals to vibrator actuator 20 to vibrate the patient’s muscle
in accordance With the stored operating values. The vibration
characteristics stored include pattern and timing of vibration

illustrating in cross section a muscle belly or tendons of a

speci?ed to produce the proprioceptive input and thereby

patient’s limb stimulated by, respectively, one vibrator actua
tor probe operating on one tendon, tWo independent vibrator

activate the sensory areas of the patient’s central nervous

actuator probes operating on different ones of tWo tendons,
one vibrator actuator probe operating on tWo dependent ten
dons, and one vibrator actuator probe operating on the belly
of one muscle.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

system during the patient’s daily life activity to mitigate any
symptomatic relapse of spasticity. The timing of vibration
includes duration of a period of vibration and temporal spac

ing betWeen periods of vibration, resulting in establishing
frequency of vibration and a number of vibration periods
taking place in one day. For example, episodes of severe
spasticity Would be treated With a longer total time of vibra

FIGS. 1, 2, and 3 shoW three portable maintenance

tion each day.
[0022] Preferred implementations of devices 10, 12, and 14

therapy device embodiments in the form of bracelets that are
capable of imparting vibratory stimuli to the muscles of a

and the therapy method differ in terms of the pattern and
frequency of vibration, Which muscles are vibrated, and What

patient’s limbs. FIGS. 4, 5, and 6 shoW three alternative
embodiments of a vibrator actuator that can be incorporated

the patient does during the vibration. During the maintenance
therapy With the device, the pattern of vibration may be either

in any of the therapy device embodiments of FIGS. 1, 2, and

continuous or intermittent (e.g., 3 seconds on and 3 seconds

3.

off). The frequency of vibration may be set to values betWeen
20-80 pulses/ second, although most commonly to a fre
quency of 60 pulses/ second. Vibration may be applied indi

[0018]

[0019]

With reference to FIGS. 1, 2, and 3, in each of

respective portable maintenance therapy devices 10, 12, and
14, a vibrator actuator 20 mounted to a support member 22

and contained Within a support housing 24 is con?gured for
operational contact With appendicular muscles of a limb 28 of
a patient. Vibrator actuator 20 is positioned over the desired
tendon or muscle in limb 28 and secured in place by an
attachment device 40, such as the strap or straps shoWn pass

ing through slots 42 in support member 22 and Wrapping
around the patient’s limb 28. Vibrator actuator 20 imparts

rectly to a muscle via its tendon or directly to a muscle, but
preferably to a hypertonic muscle or to the muscle function

ally antagonistic to a hypertonic muscle. In one implementa
tion of the device, a single vibrator is positioned over a single
muscle or group of closely associated muscles, either directly
or via their tendons, and in another implementation, tWo or
more vibrators contained in a bracelet are positioned over and
deliver mechanical vibration to muscles or their tendons on

muscles in limb 28 and produces proprioceptive input from

different sides of a j oint. In a further implementation, multiple
bracelets stimulate muscles or their tendons at different joints

the vibrated muscle or muscles to activate sensory areas of the

of a limb in a coordinated manner (e.g., simultaneously or

patient’s central nervous system. Although they are shoWn

housing 24, therapy devices 10, 12, and 14 can be imple

separately). In one implementation of the therapy method, the
patient keeps the limb relaxed during a continuous pattern of
vibration, or in another implementation of the therapy

mented With tWo or more vibrator actuators 20 contained

method, the patient volitionally moves the appendicular joint

Within a single support housing.
[0020] Therapy devices 10, 12, and 14 receive electrical
poWer in different Ways. Therapy device 10 of FIG. 1 provides

pattern of vibration delivered to one or more muscles or

localiZed vibration to one or more of the appendicular

With a single vibrator actuator 20 contained Within support

associated With vibrated muscles in time to an intermittent

muscle groups.

electrical connection to electrical poWer supplied by a

[0023]

rechargeable battery pack 44 contained Within support hous

ments of vibrator actuator 20. Vibrator actuator 20 1 of FIG. 4

FIGS. 4, 5, and 6 shoW three alternative embodi
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shows a DC rotary motor 60 having a cylindrical motor body

[0026]

62 and a motor shaft 64 that is rotatable about an axis of

rations of probes 76 and 76' and vibrator actuators 20 by

rotation 66. Motor shaft 64 has opposite ends 68 and 70, and

Which vibration can be imparted in either a localiZed manner
to one or more target tendons 802 (FIG. 7A, 7B, and 7C) or a

a cam 72 is attached to at least one of them. One or both of

cams 72 carry a Weight 74 (tWo Weight-carrying cams 72

shoWn in FIG. 4) attached eccentrically such that rotation of
cams 72 by operation of rotary motor 60 causes motor body
62 to vibrate at a frequency equal to the speed of rotation (i.e.,
revolutions per second) of cams 72. Weights 74 provide a
rotationally nonuniform Weight distribution that causes
motor body 62 to vibrate as motor shaft 64 rotates. A probe 76
attached to the side of motor body 62 can be placed in contact
With the surface of skin 78 overlying a patient’s tendon 80 to
reduce localiZed vibration of only a target tendon 802, as
shoWn in FIG. 7A. If the vibration is intended to be distributed
more generally around the contact point of vibrator actuator

201 and the skin, probe 76 may not be required. The energiZ
ing signal developed by circuitry 50 to produce a constant
frequency vibratory motion of vibrator actuator 201 is a con

stant voltage, and the magnitude of voltage characterizing the
energiZing signal determines the frequency of vibration
imparted to target tendon 802 (or to attached muscle).
[0024]

Vibrator actuator 202 of FIG. 5 includes DC rotary

motor 60 having motor body 62 and motor shaft 64. A cam 82
is mounted to end 70 of motor shaft 64. A cam folloWer 84 is
seated in cam 82, from Which projects a probe shaft 86 of
probe 76. Cam folloWer 84 is set in offset relationship to axis
of rotation 66 and thereby forms an eccentric cam arrange
ment. When motor shaft 64 rotates about axis of rotation 66,
cam 82 correspondingly rotates and thereby causes probe
shaft 86 to move repetitively in alternate directions along a

path orthogonal to axis of rotation 66. In the con?guration
shoWn in FIG. 5, probe shaft 86 moves repetitively to the right

FIGS. 7A, 7B, 7C, and 7D present several con?gu

localiZed manner to the belly of muscle 90! (FIG. 7D). With
reference to FIGS. 7A, 7B, and 7C, applying vibration to one
or more tendons 802 entails transmitting localiZed vibration to

only the muscle or muscles (not shoWn) attached to target
tendons 802 but transmitting no vibration to any other muscle
or muscles not attached to the target tendons 802 (e.g., FIG.

7A). FIG. 7A shoWs a single vibrator actuator 20 con?gured
to apply vibration to a single target tendon 802 underlying the
patient’s skin 78 in contact With probe 76. FIG. 7B shoWs tWo
vibrator actuators 20 con?gured to apply vibration indepen
dently to tWo independent target tendons 802, for example, so
that the tWo target tendons 802 can be vibrated at different
times or at the same time but at different frequencies. FIG. 7C

shoWs a single vibrator actuator 20 With a single probe 76' that
is shaped to contact skin 78 and more than one underlying
target tendon 802 but no other intervening tendons 80 so that

target tendons 802 underlying skin 78 in contact With probe
76' are vibrated dependently. Vibrator actuators 20 in FIGS.

7A, 7B, and 7C are preferably those depicted in FIG. 5 (vibra
tor actuator 202) and FIG. 6 (vibrator actuator 203). FIG. 7D
shoWs a single vibrator positioned so as to place probe 76 in
contact With skin 78 overlying the belly of target muscle 90!

and thereby impart vibration directly to it, rather than indi
rectly via an attached tendon (not shoWn). Vibrator actuator
20 employed in FIG. 7D is preferably that depicted in FIG. 4

(vibrator actuator 201) and is used preferably When target
muscle 90! has no distinct tendon or lies deep Within limb 28
underneath other muscles 1 02 such that the attached tendon is
not accessible.

and left. Vibrator actuator 202 of FIG. 5 is housed Within an

[0027] The folloWing tWo prophetic examples demonstrate

external enclosure 88 (shoWn in phantom lines), preferably of
cylindrical shape and constructed from a rigid material (e.g.,

practice of the disclosed method in tWo of many possible
situations.

plastic or metal). External enclosure 88 has tWo holes (not
shoWn) through Which probe shaft 86 passes so that it remains
properly aligned With motor shaft 64 While DC rotary motor
60 is energiZed and its motor shaft 64 rotates. Probe 76 is
attached to the free end of probe shaft 86 and is placed in

[0028] A 34 year-old female patient, 10 Weeks post-stroke,
With severe paresis and joint rigidity in her right Wrist and
?ngers, is treated by an occupational therapist With conven

contact With one or more target tendons 862 so as to impart

tional rehabilitation methods in the clinic as part of standard

localiZed vibration to that target tendon or to those target

outpatient therapy. The patient’ s Wrist and ?ngers are paretic
and spastic in the ?exion direction and clinically plegic in the
extensor direction. After 30 minutes ofj oint ranging, assisted

tendons 862. The energiZing signal required to produce a
constant-frequency vibrating motion of vibrator actuator 202
is a constant voltage, and the magnitude of voltage character

EXAMPLE 1

precisely the frequency of vibration imparted to target muscle

motion, and muscle stimulation With a physiotherapy vibra
tor, the affected arm and hand are looser and the patient is able
to open the hand slightly. The patient returns to the clinic 3
days later for her next therapy session Without having used the
affected hand for daily activities in the interim. The occupa
tional therapist ?nds the patient’s hand, once again, to be

90! or target tendon or tendons 802.

tightly clenched and the patient unable to extend her ?ngers.

iZing the energiZing signal determines the frequency of vibra
tion imparted to the target muscle 90! (FIG. 7D) or target
tendon or tendons 802. An optional tachometer (not shoWn)
may be attached to DC rotary motor 60 and used to control

Vibrator actuator 203 of FIG. 6 includes a voice coil

This process of recovery in the clinic and relapse at home

actuator and functions as a linear motor 100. Linear motor
100 has a motor body 102 and a motor shaft 104 that moves

repeats during the patient’ s period of outpatient therapy. The
physician, alerted to this occurrence, subsequently prescribes

along a longitudinal axis 106 in-and-out of motor body 102
When linear motor 100 is energiZed. To develop vibratory
action of motor shaft 104, the energiZing signal produced by
circuitry 50 contains the shape of the vibratory pattern (i.e., a
square-Wave or sinusoid) With repetition of that vibrator pat

the maintenance therapy device described above, Which is
programmed to vibrate, for 5 minutes each hour, the patient’ s
forearm ?exor tendons that originate from the spastic

[0025]

tern at the desired frequency of vibration. Probe 76 is attached
to the free end of motor shaft 104 and is placed in contact With
one or more target tendons 802 so as to impart localiZed

vibration to that tendon or to those tendons 802.

muscles. This maintenance therapeutic regimen is repeated
every hour from the time the patient straps on the mainte
nance therapy device in the morning until she removes it in
the evening before retiring to bed. When the patient returns to

the clinic for the next therapy session, the occupational thera
pist ?nds the patient’s hand to have remained loose and the
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?ngers still able to extend slightly. Therefore, by the end of
the current therapy session, the patient’s condition improves
to a neW high, because the starting point for the current
therapy session began from a higher level as a result of using

the maintenance therapy device betWeen therapy sessions.
The patient achieves a higher level of recovery than she Would

2. The maintenance therapy device of claim 1, further
comprising an electrical connection to provide electrical
poWer for operating the vibrator actuator and the program

mable electrical control circuitry.
3. The maintenance therapy device of claim 2, further
comprising a support member of Which the support housing is

have otherWise achieved because of the use of maintenance

a portion and Which holds a battery functioning as a source of

therapy supplemental to her outpatient therapy.

the electrical poWer, and in Which the electrical connection is
made on or Within the support.

EXAMPLE 2

[0029] A 48 year-old male individual has been diagnosed
With essential tremor, presumably inherited from his mother
Who had suffered from the disorder for the last 30 years of her
life. As With most sufferers of essential tremor, none of the

therapeutic approaches tried by clinicians, including antis
pasmodics or deep-brain stimulation, has been found to sig

ni?cantly mitigate the tremor. A physician prescribes the
maintenance therapy device described above for the indi
vidual, and the device is programmed to apply vibration to
both sides of the Wrist on a schedule of 5 minutes of ?exor

vibration folloWed by 5 minutes of extensor vibration. This

protocol is repeated every 90 minutes, and during each period
of vibration, the user need only relax the stimulated arm. After

8 Weeks of this daily regimen, the tremor abates in the

patient’s hand. The physician, upon observing this mitigation
of symptoms, changes the treatment regimen to one of main

tenance, Whereby stimulation takes place for 10 minutes (5
minutes ?exion, 5 minutes extension) as before, but only once
in the morning and once in the evening. The physician con
?rms that this maintenance regimen is suf?cient to hold the
tremor at loW levels; and the individual is noW able to use the
affected arm to eat, to type on a computer keyboard, and to
shoot accurately With a boW and arroW.

[0030] It Will be obvious to those having skill in the art that
many changes may be made to the details of the above

described embodiments Without departing from the underly
ing principles of the invention. The scope of the present
invention should, therefore, be determined only by the fol

loWing claims.
1. A Wearable maintenance therapy device adapted to
impart vibratory stimuli to appendicular muscles of a

patient’s limb during daily life activity of the patient to reduce

symptomatic relapse of spasticity, comprising:
a vibrator actuator contained in a support housing and

4. The maintenance therapy device of claim 2, further
comprising a ?rst support member component of Which the
support housing is a portion, a second support member com
ponent con?gured for attachment to the patient’s limb and
including a battery pack functioning as a source of the elec
trical poWer, and a battery cable forming the electrical con
nection.
5. The maintenance therapy device of claim 2, in Which the
electrical connection is a poWer cord adapted for connection
into a poWer outlet.

6. The maintenance therapy device of claim 1, in Which the
vibrator actuator comprises:
a rotary motor including a motor body and a motor shaft

rotatable about an axis of rotation and having an end;
a Weight operatively connected to the end and con?gured to

provide a rotationally nonuniform Weight distribution
that causes the motor body to vibrate as the motor shaft

rotates; and
a probe operatively connected to the motor body to impart
the localiZed vibration in response to rotation of the
motor shaft about the axis of rotation.

7. The maintenance therapy device of claim 6, in Which the
end is a ?rst end and the motor shaft has a second end posi

tioned opposite the ?rst end, in Which the Weight is a ?rst

Weight, and further comprising a second Weight operatively
connected to the second end and con?gured to contribute to

the rotationally nonuniform Weight distribution.
8. The maintenance therapy device of claim 1, in Which the
vibrator actuator comprises:
a rotary motor including a motor shaft rotatable about an

axis of rotation and having an end;
a cam mounted to the end of the motor shaft; and
a probe having a probe shaft attached to a cam folloWer

seated in the cam, the probe shaft positioned in trans
verse relation to the axis of rotation so that, in response

con?gured for placement in operational contact With

to rotation of the motor shaft, the probe moves repeti

appendicular muscles of a limb of a patient to impart

tively in alternate directions along a path that is orthogo

localiZed vibration to one or more of the patient’ s appen

dicular muscles, the localiZed vibration producing prop
rioceptive input from the vibrated muscle or muscles to
activate sensory areas of the patient’s central nervous

system;
an attachment device operatively connected to the support
housing to secure the vibrator actuator in place on the

patient’s limb; and

nal to the axis of rotation to impart the localiZed vibra
tion.
9. The maintenance therapy device of claim 1, in Which the

vibrator actuator comprises:
a linear motor including a motor shaft movable along a

longitudinal axis and having an end; and
a probe attached to the end of the motor shaft in a position

to move along the longitudinal axis to impart the local

programmable electrical control circuitry operatively con

iZed vibration in response to movement of the motor

nected to the vibrator actuator to control vibration char

shaft.
10. The maintenance therapy device of claim 9, in Which

acteristics of the localiZed vibration, the programmable
electrical control circuitry including memory sites for
storing operating values of the vibration characteristics
including pattern and timing of vibration speci?ed to

produce the proprioceptive input and thereby activate
the sensory areas of the patient’s central nervous system

during the patient’s daily life activity to mitigate any

symptomatic relapse of spasticity.

the linear motor includes a voice coil actuator.

11. A method of mitigating symptomatic relapse of spas
ticity experienced by a patient during daily life activity, com

prising:
mounting, in position for operational contact With appen
dicular muscles of a limb of a patient, a vibrator actuator
to impart localiZed vibration to one or more of the

US 2013/0116606 A1

patient’s appendicular muscles, the localized vibration
producing proprioceptive input from the vibrated
muscle or muscles to activate sensory areas of the

patient’s central nervous system; and

activating electrical control circuitry operatively con
nected to the vibrator actuator to control vibration char
acteristics of the localized vibration, the electrical con

trol circuitry including memory sites in Which are stored
operating values of the vibration characteristics includ

ing pattern and timing of vibration speci?ed to produce
the proprioceptive input and thereby activate sensory
areas of the patient’s central nervous system to mitigate

any symptomatic relapse of spasticity.
12. The method of claim 11, in Which the appendicular
muscles are attached to associated tendons, and in Which the

vibrator actuator imparts localiZed vibration indirectly to the
vibrated muscle or muscles via their associated tendon or

tendons.
13. The method of claim 11, in Which the vibrator actuator
imparts localiZed vibration directly to the vibrated muscle or
muscles.
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