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_ _ The present invention relates to a new and improved wearable 

(22) Flled' Jan‘ 13’ 2014 (or fastenable, or adhearable) vibration massage system 
. . directly localized, focused and engaged upon or overlying a 

Related U's' Apphcatlon Data selected target artery of a user. The vibration massage waves 
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cation No. 11/036,386, ?led on Jan. 18, 2005, now 
abandoned, Which is a continuation-in-part of applica 
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“cognitively meaningful” soundtrack, of preferably music, 
whereby a user can simultaneously listen to the soundtrack in 
real time, thereby providing a synchronized, harmonized tac 
tile and auditory experience. The provided system is essen 
tially MUSical vibration applied upon a target ARTteryi 
hence is hereinafter described as the “MUSART” therapy 
system. Various modes of application of the tactile vibratory 
stimulus, as well as modes for invasive delivery of acoustic 
stimulation directly in contact With a target artery, are pre 
sented. 
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MUSICAL VIBRATION SYSTEM LOCALIZED 
PROXIMATE A TARGET ARTERY 

CLAIM OF PRIORITY 

[0001] The present application is a continuation in part of 
co-pending US. patent application Ser. No. 13/986,252 ?led 
Apr. 17, 2013 which claims priority to co-pending US. patent 
application Ser. No. 12/798,437 ?led Apr. 5, 2010, which 
claims priority to co-pending US. patent application Ser. No. 
12/291,128 ?led Nov. 5, 2008 which claims priority to co 
pending US. patent application Ser. No. 12/218,054 ?led on 
Jul. 11, 2008 which claims priority to US. patent application 
Ser. No. 11/036,386 ?led on Jan. 18, 2005 which claims 
priority to US. patent Ser. No. 10/902,122 ?led Jul. 30, 2004, 
which claims priority to Canadian Patent Application No. 
2439667 A1 ?led Sep. 4, 2003. The contents of these appli 
cations are incorporated herein by reference in their entirety. 

FIELD OF THE INVENTION 

[0002] This invention relates to non-invasive systems for 
imparting vibration, and more particularly mentally or cog 
nitively stimulating, and preferably musically derived tactile 
vibration massage applied locally proximate a target artery or 
arterial vasculature of an individual with synchronized listen 
ing. The invention provides improved athletic and mental 
(including sexual) performance, cardio and neurologic pro 
tection, pain management, treatment for ischemic conditions, 
arthritis, and expedited anti-in?ammatory, healing and regen 
erative effects. 

BACKGROUND OF THE INVENTION 

[0003] Musical Vibration Therapy (MVT) is a recently rec 
ognized technology that uses music (for listening), coordi 
nated with tactile vibration massage (with oscillation rhythms 
and/ or waveform frequencies which match and/ or are harmo 
niously coordinated to some degree with the musical rhythm 
and/ or waveform frequencies), that are applied directly to the 
body. The technology has historically employed speakers or 
transducers placed within mats, mattresses, chairs, recliners, 
tables, or soft fumiture, generally taken together with an 
audio speaker for correlated, in synch listening (provided by 
head phones for example) to provide a combined, synchro 
nized tactile and auditory experience. Established bene?ts 
include pain management, relaxation and anxiety relief, 
improvedblood ?ow, musculoskeletal physical therapy, treat 
ment for arthritic conditions, and general health improve 
ment. 

[0004] Various vibration/sound properties can be manipu 
lated to attain speci?c physiologic and psychological experi 
ences. 

[0005] A patient’ s enjoyment of music (or alternatively any 
other cognitively meaningful, or mentally stimulating audio 
waveform), in addition to correlated (or derived) tactile vibra 
tion massage, plays a key role in motivating use of MVT. The 
majority of patients are interested in using MVT because it is 
a treatment modality that is pleasant, entertaining, distract 
ing, and comforting, unlike many invasive and potentially 
unpleasant medical procedures. 
[0006] From a biomedical standpoint infrasonic to sonic, or 
“audible” frequency mechanical vibration massage is a 
known potent blood ?ow stimulator, largely because the 
transmitted vibrations induce sheer stresses within the vascu 
lature which lead to an endogenous liberation of bene?cial 
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mediators such as endothelial Nitric Oxide (NO) which is a 
potent vasodilator, and Tissue PlasminongenActivator (TPA) 
which prevents abnormal clotting. Vibration coupled with 
enhanced NO release in turn leads to a synergistic relaxation 
of the smooth muscles within the lining of arteries and arte 
rioles (through promoted actin-myosin sarcomere decou 
pling), which decreases arterial spasm (common in many 
ischemic conditions) and generally diminishes vascular tone 
which promotes blood circulation. Low frequency, tactile 
audio stimulation also importantly provides enhanced endot 
helial Nitric Oxide Synthase (eNOS) bioavailability through 
elevated expression of eNOS mRNA which can warrant sus 
tained enhanced blood ?ow to select organs as a lasting effect. 
Moreover, vibration is known to induce other bene?cial mol 
ecules, thereby promoting development of new collateral cir 
culation to ischemic areas, or even healthy areas which may 
bene?t from additional blood ?ow. 

[0007] Vibration massage in the sub-audible to audible fre 
quency ranges has therefore enormous potential applications 
in treating ischemic pathology (acute or chronic), as well as 
bolstering the vascular system in normal subjects for 
increased mental and physical (including sexual) perfor 
mance, whereby MVT with correlated listening plays an 
important role in promoting use of the therapy by making it 
fun, pleasurable and entertaining. 
[0008] Olav Skille, in US. Pat. No. 5,101,810 disclose a 
MVT system, however the provided therapeutic equipment 
for applying tactile therapy (speakers) are in all cases embed 
ded with a bench, bed or chair, which cannot importantly 
focus the musical vibration with high ef?ciency, towards or 
directly into a patient’ s vascular system (which is preferred to 
maximize vascular sheer stresses which lead to endogenous 
liberation of bene?cial mediators to optimize blood ?ow 
stimulation effects). Moreover, it would be most desirable to 
provide an MVT system which couldbe made portable and be 
worn as a garment (or alternatively underneath or alongside 
ones clothing, or disposed as jewelry) or adhered onto the skin 
surface to expedite use of the therapy during normal everyday 
activities. Also, the ’810 patent’s disclosed modes of down 
loading selected musical tracks (for both listening and corre 
lated vibration massage) are outdated, and require a more 
accessible modern framework including network, social app 
ecosystem and wearable device integration. 
[0009] Vulfson in US patent application US 20090180646 
disclose a wearable musical system comprising a “tactile 
subwoofer for accurate reproduction of sound waves” which 
may be applied as a “part of a garment of clothing, or a 
clothing accessory, or a personal accessory or jewelry” with 
correlated listening. However the ’ 646 application is not pre 
scribed for therapy (i.e. the device is only designed to pro 
mote and accentuate listening appreciation of a user) and 
hence has no provisions to enable targeted focusing of the 
therapy with correct positioning and engagement force 
located towards and upon an arterial system of a user, which 
is required to provide and ensure therapeutic and perfor 
mance enhancing blood ?ow stimulation effects 

[0010] The prior art has therefore failed to provide a wear 
able network integrated MVT system which can with a high 
con?dence and ef?ciency target and focus therapy directly 
into the arterial vasculature of a user to provide optimized 
systemic and localized therapeutic blood ?ow stimulation 
effects. Furthermore, the prior art has failed to describe means 
for locating and maintaining (as well as providing appropriate 
engagement force upon) a tactile vibration site on a body 
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surface generally overlying a target artery to enable such 
therapy, nor biofeedback or instrumental means for verifying 
or ensuring a target blood vessel is being effectively oscil 
lated. Moreover, the prior art has not considered variations of 
imparting MVT therapy invasively, directly within the human 
body. 

SUMMARY OF THE INVENTION 

[0011] The present invention relates to a new and improved 
wearable or fasten-able system for delivery of MVT therapy 
whereby the musically derived tactile massaging component 
is directly localized, focused and engaged (with appropriate 
engagement force) upon a selected target artery of a user. The 
provided MVT system is essentially MUSical vibration 
applied upon a target ARTteryihence is hereinafter 
described as the “MUSART” therapy system. 
[0012] The preferred embodiment comprises a small por 
table and wearable (i.e. fasten able and/or adhere able) thera 
peutic mechanical oscillation transducer (hereinafter 
“MUSART therapeutic transducer”) con?gured to enable tar 
geted, localized placement upon a selected “target” artery or 
arterial system of a user, which once placed provides a cog 
nitively meaningful, emotionally and/or intellectually (or 
otherwise “mentally”) stimulating oscillation waveform, 
such as derived from a musical audio track or optionally other 
cognitively stimulating acoustic sound sources (hereinafter 
MUSART sound source), directly, and with a high degree of 
ef?ciency towards and into the target artery. 
[0013] The MUSART therapeutic transducer obtains a 
“mentally stimulating” input waveform with distinct fre 
quency, wave- shape and amplitude characteristics, preferably 
derived from music, to emit a corresponding (i.e. with match 
ing, in-synch rhythm, wave-shape and frequency) mentally 
stimulating tactile oscillation to the body surface. The men 
tally stimulating oscillation (or percussive or vibratory mas 
sage waves by other name) thereby oscillate, and preferably 
to some degree compress and decompress the target artery, to 
provide an optimized pleasurable and entertaining tactile 
response, as well as a sheer producing, bene?cial vascular 
response to a user. 

[0014] The MUSART system is also fundamentally 
equipped with means for a user to “listen” and be entertained 
by the correlating, or coordinated musical (or otherwise men 
tally/cognitively stimulating) waveform which serves as the 
template for the derived vibratory tactile massage. To this end 
the MUSART system also comprises a set of head phone 
speakersihereinafter MUSART headphonesi(although if 
discretion is desired, ear buds, or an external speaker may 
alternatively be used) operable with the MUSART therapeu 
tic transducer for added temporally in-synch listening of the 
contents of the mentally stimulating MUSART sound source 
waveform in combination with the tactile sensation. To be 
clear, “in-synch” listening means that the emitted “audible” 
waveform emitted by the MUSART headphones (for listen 
ing) is temporally matched in frequency, tempo and wave 
shape with the massaging oscillation waveform (for tactile 
response) emitted from the MUSART therapeutic transducer. 
[0015] A selected target artery to receive MUSART therapy 
is preferably palpably super?cial relative to a skin surface of 
a user (e. g. radial artery, brachial artery, femoral artery, 
abdominal aorta, popliteal artery, pedal artery, tibial artery, or 
carotid artery) but in some applications may also be relatively 
“deep” (e.g. coronary artery, cerebral arteryiincluding the 
temporal arteries), however in all cases the selected target 
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artery must be anatomically locatable to a reasonable degree 
of accuracy beneath a selected external body surface by 
means of non-invasive inspection, to enable targeted, local 
ized placement of the MUSART therapeutic transducer over 
or generally proximate the target artery. 
[0016] Methods for locating a body surface position over 
lying a target artery for positioning of the MUSART thera 
peutic transducer comprise at least one of; arterial palpation 
(e.g. by use of a ?nger of a user), arterial heat, Doppler ?ow, 
arterial derived motion (detectable by at least one of a heat 
sensor or anemometer, Doppler ?ow sensor, or force sensor 
respectively), or simply by observation of an external body 
surface anatomic landmark which is known to correlate with 
a target arterial position. Palpation of a selected target artery 
(when available, such as with relatively super?cial target 
vessel) is generally the preferred method, as it is easiest and 
cheapest. 
[0017] Methods for maintaining a body surface position 
overlying a target artery in the MUSART method comprise 
simple visual inspection that the MUSART therapeutic trans 
ducer has not migrated from its original position. This is 
easily accomplished in most cases as an engagement face of 
the MUSART therapeutic transducer (or alternatively an 
“applicator face” which acoustically couples the MUSART 
therapeutic transducer to the selected body surface, described 
later) has a strategic surface dimension orient able with 
respect to the short axis of a selected target artery which is at 
least 1.5 times a typical diameter of the selected target artery 
Thereby, maintained acoustic coupling of the MUSART 
therapeutic transducer upon or proximate a target artery is 
ensured regardless of slight movements or migration of the 
MUSART therapeutic transducer during use. Alternatively, 
an arterial “sensor” (such as arterial heatipreferably an 
anemometer, Doppler ?ow, or accelerometer) may be non 
invasively disposed alongside the MUSART therapeutic 
transducer (i.e. whereby both the MUSART therapeutic 
transducer and the “sensor” are orient able along the long axis 
of the target artery) to provide a more exacting means for 
monitoring that the MUSART therapeutic transducer is 
remaining upon the target artery during the course of therapy. 
[0018] The MUSART therapeutic transducer preferably 
comprises an audio speaker emitting mechanical oscillations 
within the infrasonic to sonic range (i.e. 1 Hz to 20 kHz), 
being housed within a resilient sound case having a circular 
oscillation emission face of about 1.5 cm in diameter (which 
is greater than or equal to 1.5x the diameter of most palpable 
peripheral arteries while being advantageously small 
enoughiie. less than about 1A”’ a length of the applied body 
surfaceito enable focussed directed arterial compressions 
rather than, and somewhat less effectively, a nonspeci?c 
shaking of the target artery with the surrounding tissue). A 
variety of acoustic transmission engagement face “applica 
tors” (which are in acoustic contact with the emission face of 
the speaker and enable transmission of vibrations generated 
by the speaker to a body surface of a user), are also detachably 
and interchangeably provided in a range of shapes and tex 
tures with varying elasticity and malleability to enable con 
toured and comfortable seating against a variety of selected 
body surfaces. Alternatively, the oscillation emission face of 
the speaker may also be used directly on a patient’s body 
surface without an applicator. 

[0019] lntellectually and emotionally (or mentally) stimu 
lating sound waveform signals are stored within a plurality of 
selectable MUSART sound source audio tracks, with each 
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sound track having a particular value for treating a differing 
pathology or effecting a variety of therapy goals. Each 
MUSART sound source audio track contains the required 
audible waveform for processing to enable tactile massage by 
the MUSART therapeutic transducer co-ordinated with in 
synch listening by MUSART headphones. Audio track infor 
mation is stored (and is modi?able by a physician or quali?ed 
staff) on the lntemet or social media network, for easy down 
loading and streaming to/via either tablet or smart-phone 
using cellular, WiFi or NFC technology, providing easy 
access. 

[0020] MUSART tactile massage therapy is furtherparticu 
larly effective when administered at a displacement wave 
form frequency lying in or about the resonance frequency 
range of an underlying target tissue, organ or vasculature 
(which usually correlates to the 1 Hz to 300 Hz, or “bass” 
frequency pitch range)iwhich thereby maximizes the inter 
nal oscillatory responses to the non-invasively provided 
vibration. Lower frequency bass waveforms are also gener 
ally preferred as such lower toned frequencies can be emitted 
at relatively higher displacement amplitudes (or stroke 
lengths) relatively safely and comfortably to the human body, 
to provide a more forceful oscillation felt and transmitted to 
the body surface and thereby to the target artery. Higher 
frequency pitched tones (e.g. greater than about 300 Hz) if 
delivered at comparably high displacement amplitudes may 
for example cause unwanted tissue heating and likely pain to 
a user. The bass frequency vibration waves will likely also, as 
music comprises a broad range of varying bass frequency, 
occasionally directly engage an advantageous tissue or arte 
rial resonance frequency for added momentary synergistic 
internalized vibratory (and sheer producing) effects. 
[0021] Therefore it is preferable in MUSART therapy to 
accentuate the musically derived bass tones (i.e. <:300 Hz), 
versus the higher pitch tones of an inputted musical piece 
emanating from the MUSART therapeutic transducer, to pro 
mote tactile vibration massage emissions with waveforms 
which tend to match tissue or internal organ (or vascular) 
resonance, which commonly reside in the l Hz-300 Hz, and 
usually at least 8 Hz, and most commonly in the 20 Hz-120 Hz 
range. Hence it is a preferred feature in MUSART therapy that 
the bass frequency aspect of a utilized “mentally stimulating” 
audio source waveform for tactile massage applications, by 
use of a processor (hereinafter “MUSART processor”), may 
be utilized alone (whereby higher pitched tones are ?ltered 
out by a low pass ?lter), or most preferably in most applica 
tions be relatively ampli?ed or increased in amplitude with 
respect to the higher pitched tones as emanating from the 
MUSART therapeutic transducer. 
[0022] The MUSART therapeutic transducer by use the 
MUSART processor is also advantageously enabled to emit a 
complex vibratory tactile massage waveform, whereby the 
inputted musical or other mentally stimulating oscillation 
waveform from the MUSART sound source may be advan 
tageously blended with (or “amplitude modulated” by) a 
selected distinct “base frequency waveform”, preferably 
comprising a sine wave with a selected base frequency, 
although other wave-shapes such as squareior percussive 
wave, triangular or saw-tooth, or other programmable wave 
shapes may be used. Essentially, the user would, in this pre 
ferred embodiment, experience a smooth periodic increase 
and decrease of tactile massaging intensity (comparable to 
tactile “volume changes”iwhich might be felt to the skin 
surface like a ?uttering), at a frequency correlating to the 
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selected base frequency. The base frequency may, for tactile 
enjoyment reasons, be most preferably blended in synch with 
and matching (or alternatively comprising a multiple of) the 
cadence or rhythm (or tempo) of the musically derived input 
ted waveform, while also, for therapeutic reasons approxi 
mating an established resonance frequency of a target tissue 
or vasculature. 

[0023] Furthermore to ensure emission of a fairly continu 
ous stream of tactile vibration massage waves with emission 
waveform frequencies at or near tissue resonance even during 
moments of correlating “silence” or low volume during a 
musical piece, the oscillations derived from the base fre 
quency waveform (as discussed above) may also be delivered 
continuously or near continuously during times of such musi 
cal tone “silence” or low amplitude. From a user’s perspec 
tive, this generally preferred embodiment of MUSART 
therapy would feel like a gentle regular massaging effect 
during moments of musical silence (e.g. via an emitted sine 
wave, which has amplitude peaks which are preferably in 
synch withiand match or alternatively comprise a multiple 
ofithe rhythm frequencyior equivalently cadence, beat 
frequency or tempoiof the musical piece). So in this pre 
ferred embodiment of the invention, a user would feel a 
regular tactile massaging sensation with displacement ampli 
tude peaks which are temporally synchronized to the musical 
beat during times of musical silence (like a synchronized 
drum roll sensation), and then would feel the melodic musi 
cally derived waves of varying frequency and wave-shape 
(also preferably being amplitude modulated by the base fre 
quency waveform) during the moments when the music 
manifests. 

[0024] From a biomedical perspective, upon entering the 
body the frequency components of a “base waveform” 
blended with a musically derived oscillation waveform 
become demodulated, so the tissue targets receiving vibration 
massage will experience and bene?t from the frequency com 
ponents of both waveforms (i.e. derived from music and 
distinct base waveforms) simultaneously. Sine waves as base 
waveforms (particularly for amplitude modulation of the 
musically derived waveforms) are generally preferred 
because they comprise pure tones with precisely matched 
increase and decrease of amplitude, and having a smoothly 
rising and falling curvature exactly replicated with each 
cycle. These pure tones are particularly useful because they 
do not produce overtones that could adversely affect the coor 
dinated musical vibration experience. 
[0025] To enable hands free engagement of the MUSART 
therapeutic transducer fasten-able (and preferably wearable) 
upon a selected body surface overlying a selected target 
artery, a series of MUSART in?atable sleeves (or bands, or 
rings by other name), available in varying sizes (to accom 
modate varying sized individuals) are provided, which 
encircle a limb, extremity, appendage or trunk of a user (e.g. 
arm, forearm, wrist, leg, foot, hand, hip, abdomen or penis). 
Each sleeve disposes and secures a MUSART therapeutic 
transducer to enable for targeted localized application upon at 
least one of the brachial, radial, femoral, aortic, popliteal, 
tibial, pedal or penile arteries. MUSART sleeves are prefer 
ably cosmetically ornamented to resemble jewelry, and/or 
may provide another useful function commonly required by a 
user, such as an arm band of a wrist watch for radial artery 
applications. 
[0026] MUSART sleeves are preferably automatically 
in?atable upon touch of a button to at least 40 mm Hg and up 
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to about 100 mm Hg (or nominally 80 mm Hg) of pressure 
such as to match a typical physiologic (i.e. life sustaining) 
arterial pressure, and preferably a diastolic arterial pressure of 
a user. Pressurized engagement force of the MUSART thera 
peutic transducer against a target artery, at or near diastolic 
pressure greatly accentuates the vibratory transmission and 
vascular oscillatory response (particularly enabling partial 
alternating compression to decompression of the target 
artery) when an applied MUSART therapeutic transducer 
begins to oscillate. MUSART sleeves are preferably equipped 
with an automated pres sure regulator, to automatically induce 
and maintain diastolic pressure (once activated) as sleeve 
pressures may be prone to change due to positioning changes 
on the body part applied (e.g. along the wrist or forearm), or 
due to morphologic or size changes to the body part treated 
during therapy (e.g. penile stimulationidiscussed later). 
[0027] To enable carotid arterial oscillations (which pro 
vide therapy to the carotid arteries, but also by transmission to 
the cerebral arteries and brain tissue), the MUSART thera 
peutic transducer is preferably in most cases simply placed 
over a carotid artery (within the “carotid triangle of the neck 
of a user) by use of a double sided adhesive tape, which is 
fairly inconspicuous and also works very effectively, particu 
larly if the user sits back or reclines (so the weight of the 
MUSART transducer can provide a degree of engagement 
force). Alternatively, a regular tape may be used to overly the 
MUSART transducer which assists engagement force of the 
unit against the carotid artery. In a more elaborate variation a 
specially adapted collar (resembling a neck brace) may be 
provided place-able about the neck of a user which enables 
disposition of a MUSART therapeutic transducer upon the 
anterior-lateral aspect of a patient’s neck (such as to overly a 
carotid artery) without adversely effecting the breathing of 
the user. 

[0028] MUSART therapy to the carotid artery is particu 
larly useful for the indications of; emergency treatment of 
acute ischemic stroke (whereby the vibration waves and pres 
sure ?uctuations are transmitted from the carotid artery to the 
cerebral arterial vasculature to help clear thrombus), physical 
and occupational therapy application to improve cerebral 
?ow in a recovering stroke victim (whereby the vibration 
waves stimulate vasodilation and induction of cerebral arte 
rial angiogenesis), and a vascular healing application of the 
carotid artery following vascular trauma, such as in a stent 
procedure (e.g. to limit in?ammation to reduce the risks of 
re-stenosis and late in-stent thrombosis). 
[0029] To enable therapeutic MUSART therapy to the coro 
nary arteries, which is particularly useful for the indications 
of treatment of refractory angina (by promoted coronary 
angiogenesis or arterio genesis), emergency treatment of heart 
attack (by assisted clot disruption), pre-ischemic condition 
ing prior to coronary stenting or bypass surgery (by enhanced 
NO bioavailability), and improved coronary artery healing 
post stent procedure (by reduced in?ammation in prevention 
of re-stenosis and late in-stent thrombosis), two methods may 
be considered. 

[0030] First, as the coronary artery is a relatively deep, 
non-palpable vessel, an operator may place a variant, higher 
powered MUSART therapeutic transducer (in this case pref 
erably comprising a linear stepper motor which enables high 
?delity, controllable tactile MUSART vibratory waveform 
emissions at comparatively high stroke lengthsieg. 0.1 
mm-4 mm)4over at least one brachial artery of a user, 
whereby the oscillation induced compressions and decom 
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pressions of the brachial artery and vibrations along the arte 
rial wall provide a battery of hemodynamic ?uctuations (in 
cluding pressure, ?ow and volume waves) retrograde through 
the aorta to provide therapeutic sheer producing effects to the 
coronary vasculature. 
[0031] A specially adapted, preferably in?atable MUSART 
sleeve which enables engagement forces of the variant high 
powered MUSART therapeutic transducer upon the brachial 
artery in the 40 mm Hg to 100 mm Hg (nominally 80 mm Hg) 
range, is provided to enable hands free engagement of the 
transducer against the applied body surface of the arm. A 
biofeedback sensor which in this case preferably comprises a 
?nger plethysmograph (to sense propagating hemodynamic 
?uctuations in blood volume arising from the brachial artery), 
or alternatively at least one of an anemometer (e.g. Derma 
Flow differential thermal analysis technology), Doppler ?ow 
probe or force sensor (i.e. accelerometer) disposed upon a 
carotid artery of the user, is used co jointly with tactile bra 
chial arterial MUSART therapy to ensure the brachial artery 
is being therapeutically oscillated, and serially compressed 
and decompressed. 
[0032] Second, a similarly powered variant MUSART 
therapeutic transducer (again preferably comprising a linear 
stepper motor enabling generation of high ?delity tactile 
musically derived MUSART vibration massaging waves) 
may be placed directly to the chest wall (or alternatively upper 
back) overlying the heart of a user, for the same above 
described purposes, whereby in this case the tactile oscilla 
tion waves are transmitted transthoracically from the rib 
spaces of the chest wall (or alternatively upper back) directly 
to the coronary vasculature. Oscillation displacement ampli 
tudes of at least 1 mm, and preferably 2 mm to 6 mm are 
required, with signi?cant engagement force applied upon the 
variant MUSART therapeutic transducer upon the chest wall 
(e.g. at least 10 Newtons, preferably 20-50 Newtons) to 
enable su?icient vibratory penetration to effectively reach the 
coronary circulation. Again, ?nger plethysmography, or alter 
natively an anemometer, Doppler ?ow or force sensor dis 
posed upon a carotid artery (all of which can show propagat 
ing, vibration induced hemodynamic ?uctuations measurable 
from the carotid artery) can provide extra assurance that the 
provide tactile vibratory waves are effectively providing 
vibration to the myocardium and coronary arteries thereupon. 
[0033] Means for hands free engagement of MUSART tac 
tile therapy upon the rib-spaces of the chest wall include a 
wearable vestior more preferably a tighten able elastic belt 
assembly which attaches with the variant MUSART thera 
peutic transducer and once worn by the user provides the 
required engagement force of the device upon the chest wall, 
(while still allowing the freedom of the user to breath nor 
mally) during reception of MUSART tactile therapy. An 
optional means for applying MUSART tactile therapy to a 
chest wall surface is by the hands of the user (i.e. by self 
administration) or by an operator, as engagement force can be 
thereby controllediand preferably titrated to a maximal 
level of patient tolerance (which will vary markedly based on 
the constitution and sensitivity level of the patient). 
[0034] Engagement applicators for chest wall MUSART 
application targeted to the coronaries preferably comprise a 
plurality of contact nodes spaced relative to one another to 
enable seating upon the anatomic left and right stemal mar 
gins of the 3rd and 4th intercostal spaces (or to the left and right 
of the spine of a user)iwhich have been shown by the Appli 
cant to anatomically match and overly the location of the left 
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and right coronary arteries. Alternatively, and most prefer 
ably, the engagement applicator may comprise a pair of gel 
pads place-able to the left and right of the sternum including 
the ribs and intercostals spaces, which once compressed with 
suf?cient engagement force enable automatic countering of 
the chest wall surface and ef?cient transthoracic transmission 
of oscillatory energy. Direct vibration overlying the sternum 
(i.e. oscillation of the sternum) may also be employed (as 
bone is a particularly good acoustic transmitter), although this 
technique may be painful to some users. 

[0035] To enable therapeutic MUSART therapy targeted to 
the arteries of the male external genitalia, a specially designed 
elastic ring and optionally harness (both of which house a 
MUSART therapeutic transducer) is adapted for placement 
around in the ?rst case (ring) the penile shaft and in the second 
case (harness) the scrotum for targeted application (depend 
ing on the placement and orientation of the ring/harness) to at 
least one of the dorsal artery, deep central artery, cavernous 
artery, bulbo cavernous artery, internal pudic artery, inguinal 
or cremasteric arteries. Daily exposure of MUSART therapy 
to the penile and cremasteric arteries, particularly when base 
frequency musical amplitude modulation with a continuously 
applied base frequency tone is added, enhances penile and 
perineal blood ?ow potential (which provides over time a 
larger, maximum size of the penile head and shaft), and pro 
vides enhanced NO bioavailability stored within the penile 
tissue to promote lasting and sustained erections during inter 
course. 

[0036] The MUSART therapeutic transducer (via ring and/ 
or harness assembly), may optionally also be worn by a user 
during intercourse, and when the therapeutic transducer is 
oriented on the superior aspect of the erect penis or scrotum 
provides excellent stimulation to the male dorsal, perineal 
and cremasteric artery (thereby promoting blood ?ow and 
sustained erection to the penis), while (in the ring embodi 
ment) simultaneously providing the potential for erogenous 
tactile stimulation to the female clitoris and G spot. It is 
thereby conceived as a preferred feature of this embodiment 
of the invention that both a male and female may co jointly 
listen to a selected musical piece which is harmonized and 
in-synch with and utilized as the sound source for the tactile 
massage emissions for the penile vasculature. 
[0037] The substantially circular nature of the penile 
MUSART applicator (transducer plus ring) enables vibration 
emission predominantly from the transducer, but also by 
transmission from the ring itself (which doubles as an 
engagement means from the transducer, and an engagement 
face applicator for the transducer), hence simultaneous expo 
sure of vibration to a number of the penile arteries occurs 
simultaneously regardless of exact position of the ring, which 
may be moved or shifted periodically from its resting loca 
tion, particularly during intercourse. In a deluxe variation, the 
penile ring is also made in?atable, and can be anatomically 
maintained at or near physiological pressure (i.e. in the 40 
mm Hg to 100 mm Hg range, nominally 80 mm Hg), via a 
microprocessor and pressure gauge regulator operable with 
the ring shaped applicator. Maintenance of engagement force 
of the penile MUSART therapeutic transducer against the 
shaft of the penis in approximation of a user’s diastolic blood 
pressure advantageously enhances penile blood retention 
while safely allowing systolic ?ow (for increased penile size 
during sexual performance) and also maximizes therapeutic 
vibratory response of the penile arteries emanating from the 
MUSART therapeutic transducer. 
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[0038] To enable therapeutic MUSART therapy to the 
female external genitalia a specially designed clip applicator 
which disposes the MUSART therapeutic transducer is pro 
vided, adapted for placement against the clitoris glans (or 
more preferably, for added comfort to the hood or prepuce of 
the clitoris) for targeted massage application to the clitoral 
arteries (i.e. the deep and dorsal clitoral arteries) as well as, by 
transmission, the pudendal and inguinal arteries. Daily expo 
sure of MUSART therapy to at least one of the clitoral arter 
ies, particularly when base frequency amplitude modulation 
and a continuously applied tone is added, enhances clitoral 
blood ?ow potential and NO bioavailability to promote 
enhanced sexual arousal, performance, and enjoyment (in 
cluding multiple orgasms) during intercourse. 
[0039] Due to the non-invasive application of the clitoral 
clip, the applicator may also be advantageously worn during 
intercourse or sexual foreplay, and may be worn discretely 
throughout the day or at parties per the discretion of its user. 
The clip is preferably manufactured in one size with a nomi 
nal clasping tension against the body surface which approxi 
mates a physiological pressure (i.e. again in the range of 40 
mm Hg- 1 00 mm Hg), with the body surface pressure varying 
depending on the size of the clitoral glans or hood of the user. 

[0040] To ensure and monitor appropriate and maintained 
positioning of a MUSART therapeutic transducer upon a 
selected super?cial, “palpable” target artery, a biofeedback 
arterial heat sensor (preferably an anemometer) is optionally 
provided being disposed alongside the therapeutic transducer 
(both therapeutic transducer and heat sensor being disposed 
along the long axis of the target artery), to enable con?rma 
tion that the therapeutic transducer is over the underlying 
artery. Alternatively, a Doppler ?ow or force sensor (e.g. an 
accelerometer) may be used, or coupled with the anemom 
eter, to con?rm arterial pulsatile ?ow or volume pulsations 
which also con?rm an artery’s location. In this variation, a 
visual or audio signal is advantageously displayed to alert a 
user that the MUSART therapeutic transducer is well placed, 
or has moved and hence is no longer transmitting vibration 
directly over and upon the target artery. Alternatively, the 
biofeedback sensor may be disposed within, or about the 
therapeutic transducer according to the invention, which 
while more expensive a con?guration may provide means for 
more exacting therapeutic arterial placement. In yet another 
variation, for applications where a stronger, higher displace 
ment amplitude massage transducer is utilized, at least one of; 
an anemometer, Doppler ?ow sensor, accelerometer or a 
plethysomograph disposed to an artery or body part remote 
from the target artery (to sense transmitted arterial hemody 
namic ?uctuations arising from the target artery) may also be 
employed to assess for appropriate target arterial acoustic 
stimulation. 
[0041] However it should be understood that the addition of 
such biofeedback arterial locator systems comprise a deluxe 
feature of the MUSART system which are not absolutely 
required to enable the MUSART method, as target arterial 
location by palpation and/or through simple inspection of 
anatomic landmarks usually provides reasonably accurate 
placement of the MUSART therapeutic transducer over a 
target artery, whereby maintained engagement may be infor 
mally con?rmed by the user, by periodic visual inspection. 
[0042] Finally, it is also conceived in the present invention 
that a MUSART therapeutic transducer may be surgically 
inserted invasively into the human body, placed to a location 
within the soft tissue generally proximate, and in acoustic 
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contact with a selected target artery. In this invasive variation, 
various arterial parameter sensors may be included disposed 
proximate and operable with the MUSART therapeutic trans 
ducer (such as described for the non-invasive applications) to 
ensure proper and safe function of the device in acoustically 
stimulating the selected artery. The invasive MUSART thera 
peutic transducer is preferably made non-invasively 
rechargeable with parallel electromagnetic coil technology (a 
commercially available technology, e.g. “Millar wireless 
charging system”), and is adapted to receive programming 
instructions by way of telemetry (similar to pacemaker tech 
nology). 
[0043] A ?rst, primary object of the invention is to provide 
a method and apparatus enabling the disposition of a wear 
able tactile therapeutic oscillation transducer, enabling gen 
eration of vibration derived from a cognitive, intellectually 
and/ or emotionally (or mentally) stimulating sound wave 
form such as preferably music, towards and upon or overlying 
(or generally proximate) a target artery of a user, to provide a 
means for promoting blood ?ow both locally and systemi 
cally, for both chronic and acute conditions, as well as to 
improve mental and physical (including sexual) performance 
in healthy subjects. 
[0044] A second primary object of the invention is to pro 
vide means for coupling use of the therapeutic oscillation 
transducer with an audio speaker4either by head phones, ear 
phones, ear buds or otherwiseito enable a harmonized, tem 
porally in- synch correlation of mentally stimulating listening 
pleasure to a user in accordance with the corresponding emis 
sion of tactile oscillation pulses emanating from the therapeu 
tic transducer. 

[0045] A third object of the invention is to equip the thera 
peutic oscillation transducer with processing means enabling 
a relative accentuation of amplitude for the lower bass fre 
quencies (versus higher pitched frequencies) of an emitted 
musically derived (or more generally mentally stimulating) 
tactile vibration waveform. 

[0046] A fourth object of the invention is to equip the thera 
peutic transducer with processing means enabling blending 
of a base frequency oscillation waveform (preferably sinusoi 
dal with a frequency at or near target tissue resonance, and 
having a frequency, or amplitude peaks, matching the 
cadence or tempo of the correlating musical piece) which 
preferably serves as an amplitude modulator to the emitted 
musical tactile vibration waveform (to effect periodic inten 
sity changes), and is also most preferably utilized as a distinct 
continuously applied massaging tone (particularly during 
times of musical silence) to ensure vibration emissions are 
occurring continuously throughout therapy. 
[0047] A ?fth obj ect of the invention is to provide means for 
hands free engagement and fastening of the therapeutic trans 
ducer upon a selected target artery, preferably via at least one 
of: a series of in?atable sleeves (equivalently bands, rings or 
belts) available in varying sizesifor the arteries of the limbs, 
extremities, trunk, hip region and male genitalia of the 
bodyi; an adhesive tape or collar (for the neck region over 
lying the carotid artery), a rib-space chest wall (or upper 
back) interface with elastic tighten-able belt for coronary 
arterial applications (along with a special applicator which 
enables contouring of a chest wall surface and multi-ribspace 
engagement to the anatomic left and right of the sternum), and 
a clip or an adhesive (for the arteries of the female genitalia) 
of the body. 
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[0048] A sixth object of the invention is to provide at least 
one of a biofeedback sensing or instrumental means to con 

?rm and ensure correct positioning of a tactile therapeutic 
transducer upon a target artery, whereby the biofeedback 
sensing means comprises at least one of a heat sensor ipref 
erably an anemometer, a Doppler ?ow sensor or an acceler 
ometer disposed adjacent to the therapeutic transducer 
(whereby both the therapeutic transducer and biofeedback 
sensing means has an orientation disposable along the long 
axis of a selected artery to provide direct information on 
target arterial location relative to the position of the therapeu 
tic transducer), or at least one of; a Doppler ?ow sensor, an 
accelerometer or a plethysmograph disposed to an artery or 
body part remote from the target artery (to sense transmitted 
arterial hemodynamic ?uctuations arising from the target 
artery). The instrumental means preferably comprises a thera 
peutic transducer engagement face (or applicator surface) 
with a dimension sized at least 1.5 times the diameter of a 
target artery, and preferably less than or equal to about 1A a 
dimension of the applied body surface, to ensure focussed 
localized transducer contact is maintained in acoustic con 
nection with the target artery regardless of subtle movements 
of the transducer/applicator relative to the applied body sur 
face. 
[0049] A seventh object of the invention is to provide 
updated means for downloading or streaming selected musi 
cal or gaming tracks, applicable for selected types of therapy 
session, directly from a social media network via Internet, 
tablet, smartphone or gaming platform. 
[0050] An eighth object of the invention is to provide an 
invasive MUSART therapy solution, whereby a MUSART 
therapeutic transducer is surgically implanted proximate and 
in acoustic contact with a selected target artery. 
[0051] A ninth object of the invention is to provide a set of 
instructions enabling an optimized method of use of the 
MUSART therapy system, comprising a paraphrase of the 
methods described in the forthcoming detailed description. 
[0052] A tenth object of the invention is to provide a list of 
indications where MUSART therapy may be useful for either 
the cure or prevention of disease processes, or means of 
enhancing human performance, as well as information to 
which target artery should be utilized to achieve such results. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0053] The apparatus and method of the present invention 
will now be described with reference to the accompanying 
drawing ?gures, in which: 
[0054] FIG. 1 is a block diagram ?ow chart showing the 
basic constructs of the MUSART system, comprising a men 
tally stimulating audible waveform source which inputs men 
tally stimulating waveform information to a processor, which 
thereafter inputs processed mentally stimulating waveform 
information to a therapeutic transducer (for tactile adminis 
tration to a target artery) and unprocessed mentally stimulat 
ing waveform information to an audio speaker (for correlat 
ing listening to the ear of a user), according to the invention. 
[0055] FIG. 2 is a perspective view of a patient enjoying 
MUSART therapy with a therapeutic transducer fastened by 
an in?ate-able band of a wrist-watch directly upon the radial 
artery, with a gaming track selected for treatment of general 
ized arthritic pain, according to the invention. 
[0056] FIG. 3 is a perspective view of a patient enjoying 
MUSART therapy with a pair of therapeutic transducers fas 
tened by an in?ate-able pressure sock upon his pedal and 
























