WD 2006/ 072161 PCT/ CA2005/ 001951 1 DESCRI PTION [Para
11 This invention relates to nassage devices and in

articular to an apparatus for the treatnen
‘ﬁ)%q"ﬂ&ni‘ﬂnan body and specifically to an au%g%t‘go S/001951

massage therapy device for biomechanica

rehabilitation nmassage and nethod of use for the
stimulation of snmooth rnuscles and internal myofascia
in persons suffering fromcerebral palsy (CP) or other
di sorders that may result in the snooth nuscles of the
body suffering frompPESQRIPTHON t he genera
degradation of the nyofascia inside the body. [Para
21 Background of the Invention. [Para 31 Cerebra

Palsy (CP) is a termused to describe a group of

(PErg a7 der sTiRE iRGd Arich POYesRY PAERREga M VIRESCArR in particular to
co-ordi nation. The nedical definition of cerebral
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nmovenent an ture, to aninsult

a{u %g?%nﬁ?@mé’sst E’ tt“%r%?y?’ BE\‘? If&'er’fgr %ﬁ@rh@ch@? ¥l &q%”ﬁta?ifon

_ I n star pregnancy and contl nu
mifisabe %?}@“&psﬁ%?%éﬁh%% P%E@%?h*&aéaﬁa%%t“’ e‘%%%s and
iré“shn?al TEYORS Ry i Eer@@geéﬁfe?‘w”% iy “c%ae%gfpa&%&f’éj B bifier
to individu

ISBEETS Tk iRy FFUL U Fhe GiGott pSUEp o1 the Bady Juffering

*166166* 11111111 111 111 111! 11110 0211 1I1[! L1
from atrophy an dlthe gener]l d’L egra at]ion of the myo ascn%.l msllde the

body.
[Para 2] Background of the Invention.

[Para 3] Cerebral Palsy (CP) is a term used to describe a group of
disorders affecting body movement and muscle co-ordination. The
medical definition of cerebral palsy is a "non-progressive" but not
unchangiﬁg disorder of movement and/or posture, due to an insult to or
anomaly of the developing brain. Development of the brain starts in early
pregnancy and continues until about age three. Damage to the brain
during this time may result in CP. This damage interferes with messages
from the brain to the body and from the body to the brain. The effects of

CP vary widely from individual to individual. At its mildest, CP may result
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*(@00002* WD 2006/ 072161 PCT/ CA2005/ 001951 2 in a
sl i ght awkwar dness of novenent or hand control. At its
nost severe, CP may result in vittually no nuscle
V0O 2006472161pr of oundl y affecting novenent and FEEEAR005/001951
Dependi ng on which areas of2the brain have been
damaged, one or nore of the foll ow ng may occur:
nmuscl e tightness or spasns, involuntary novenent,
difficulty with "gross notor skills" such as wal ki ng
ino? sHgRhAW, %waddneﬁcgf movgnaent of Randsoptrodift jts masicsevere,
as witing or doing up buttons. [Para 4] These
CBfmay resuthin vistiallyane seisale goptrsh) prafoundly affecting
difficulties in feeding, poor bladder and bowel
moyemerit, and speddimPependihgron which preassofr theshmaés hatedeen:
brai n damage whi ch caused CP may al so | ead to ot her
dawradied] one cruniorasf theifaliowing hrear odowy: dnasdieltightassoor
devel opnental delay. [Para 5] CP is not a progressive
spasrds | involuntdayraaseindenth eifficailty with dgressemibotoeskifls” such

- event so it wll not get worse - and people with CP .
- adNatking avoruring] BEfipaiy with hﬁ’h@h’lét@? skfRdisticRMasi wrififlg or
progressive, the effects of CP may change over tine.

dSHEu ttowy ove: for exanmple, a child whose hands
aré affected may be able to gain enough hand control
to wite and to dress himherself. O hers nmay get

wor se: tight nuscles can cause problens in the hips

(P24l 4P nerr?ésegémtequ 'chﬂgeeasm.s&df&%ﬂléﬁxs suchas on

hopedi ¢ sur process can be H

d#ﬂgbﬁﬁes%tﬁaedﬁ%‘(ﬁgg}' blBSﬁEPESd‘How 'c%l?npoalVSreaQHl gtthe

eXEr CI se.
problems, and pressure sores. The brain damage which caused CP may

also lead to other conditions such as: seizures, learning disabilities or

developmental delay.

[Para 5] CP is not a progressive condition - damage to the brain is a
one-time CP event so it will not get worse - and people with' CP have a
ndrmlal lifespan. Although the cdndition is not 'progre'ssive, the effects of
CpP may:_change over time. Some may improve: for example, a child whose
hands are affected may be able to gain enough hand control to write and
to dress him/herself. Others may get worse: tight muscies can céuse
problems in the hips and spine of growing children which require
orthopedic surgery; the aging process can be harder on bodies With

abnormal posture or which have had little exercise.



‘WO 2006/ 072161 PCT/ CA2005/ 001951 3 [Para 6] Treat nent
prograns are tailored to individual needs and vary- as
new medi cal issues devel op. Miuscle stinulatin
BRYeEEIand occupational therapies are inpé’%if/&mz"“/““l”l
because they increase both huscle strength and tone
and prevent disuse atrophy A nunber of known art
devices exist to stinulate muscle action but these
devi ces and therapies alnost exclusively focus on the
skel etal mnuscles. Skeletal nuscles are also called
vol untary nuscl es because they can be controll ed
[Raca@l| es Trgatmant peoaeams pee Kailergd tanngividual nreds apyary
lifting an object. Voluntary nuscles may be
as nemumedécal bysuasmmjoané@mlﬂsemulanag pavsical and
Stimulation (TENS) or by noving the bones they are -
~ ocaupetiaral therapi@s aae impdriand dregasse tey mdrgaseghothemthiéle
- snooth -nuscles of the body also called the
strangthuahdntpnewsa peevend disiese atrephpl Anpofrderiaf known art
surroundi ng these nuscles. The nyofascia covers,
deviepslelksstandstiraaae ahasclaugtivasbuttihele desddes dndeerapies
wr apped with myofascia, bundles of those fibers are
alhaHPELcIusivBly o3 Son the Skéletdlamubeles. Siueta mescied are
wrapped in nyofascia. Myofascial tissue is dynam c:

a%d@anle'at VAluRtdry mh@@l’ég%%%ﬁuté‘ tR@Nean be%tr&héﬁ | ERamples
rigidity, giving the -nuscles nore support. [Para 7]

V\M%néf indlubBeRE ﬂf Sre/S6d Whlent I?ﬁﬁr;guéﬂ objéctP98untary

require no thou in daily |i ch a
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Stimulation (TENS) or by moving the bones they are connected to.

Treatment programs generally ignore the smooth muscles of the body
also called the involuntary muscles and the internal myofascia
surrounding these muscles. The myofascia covers, supports_and '
separates muscles. Each muscle fiber is wrapped with myofascia, bundles
of those fibers are wrapped with myofascia, and the whole muscle is
also wrapped in myofascia. Myofascial tis.sue is dynamic: under strain it
increases in density and r_elative rigidity, giving the muscles more

support.

[Para 7] Many of these muscles are used for tasks in the body that

require no thought in daily life such as digestion and focusing your eyes.



A nunber of these nuscles are also used to stabilize -
the body. Wien these smooth stabilization. nuscles

beconme weak, the posture, formand nobility of the
woadgosaraeiconpr om sed and the skel etal struct BCE/GARSSI0P1951
may -begin to coll apse. Thest nuscles are often deep

i nside the body and are therefore inpossible to reach

wi t h. conventional TENS or joint-action based '

A Hﬁﬁf'ﬁ@r‘%ﬁ-th@ﬁ@ﬁu@dle#ﬂré -agb_vuir.?éba{é stttz @boag.”Wh%h
t es

pll sorders, e snoot stabi |1 zat1on nusc an
th kS Rtk RS el i PEC Be WRR WRSK MHRE Do SAUFY, B and

gl ' ild - ntyol . gver his hac
ORI 8RS bofy 18 a3 R TAE kPl FncBaee
ck stapiligation muscles and associ ated, of asci a
WY BRI EPAEAS nes mISHER arf Rbtkar dreie inslie 1S bisdly and
str ct¥re.. Para, 91 Advanced Bionechanifﬁ% L )
e faEReT P MBRS RIS FeAhDNEh qtwgntiogal TENS oriigintaaction
decgde to .coax the snooth stabilization nuscles,
base Fﬁﬁﬁ““ﬁiofascia and related structures to react to
forces applied to the body by - a care-giver's
massage. This therapeutic massage is perforned by
~.applying force to specific regions of the body using
[Rara $landsin mnglividyals wisthi Cher similar diserderse thessapth
are: [Para 10] The force nust be applied evenly over

statylinative susdles andfintarhal heyedasdia may betgimearedlobecause
pressure points using a notion that.is WO 2006/ 072161

tRETARAROOBhalldreged ob dixestlgraddrieesddhint Hally life. ROt axashiple, a
into the body and be withdrawn fromthe

child who has no control over his back muscies may also suffer from

improperly developed back stabilization muscles and associated

myofascia Which in turn leads to a weakening of the entire body '

structure.

| [Para 9] - Advanced Biomechanical Rehabilitation (ABR) has been used
for -moré than a decade to coax the smooth stabilization muscles, internal
m;/ofascia and related structures to react to forces applied to the body by .
a care-giver’'s massage. This therapeutic massage is performed by
applying force to specific regions of the body using the hands. Four

~ critical parameters of the massage are:

[Para’10]  The force must be applied evenly over the whole surface of

the hand with no high or low pressure points using a motion that is



body in snoothly controll ed novenents. [Para 11 ] The

force nust be applied very gradually, increasing

slowy to a peak, hold the pressure, then gradually

We2wWel721kle pressure. This ensures the forcePEBEARIS/001951
~ the snooth nuscles and intetnal nyofascia deep within
the body and gives themtine to react. Applying the
massage inproperly will cause the contraction of the

plﬁﬁfll—ﬁﬁe M thdrEit %&heﬁds‘w mtéQBé YdyPand BR WRRNraWh Efdm the

therefore absorb part of the forces being

b?ﬁg h%%b&%f@gn |I§h|rﬂ hpsemto pass deeper into

|mn|s € effectiveness of the

Ao, R EPRE mRst %ﬁ%ﬁ@d%ﬁfa@f S sl
1, g Bhe MBS Ui PRl R e d”%§5Uﬁe—hJ his

nmassa therefore, effective fromthe ver
ehppiesahe DO FesnHBs e mBgHL ThIgand, 'mﬁfv‘)!'omxﬁasc'a
. effects are very smnall, Iar e numnber ress '
dgpemathinathe bpdy éf‘ga giveuthem msaotr@astee‘*n Wingetfier magsage
of the mmssage. is the sumTatlon of the effects of
irproperdy W'EQHF% tbs/ gpetracHan ofsthepausciesipthe exteripe
overal | nunber, duration and application of the:
regions wfahedyedewhistywik therefere lsarbepar ofahe forces being
progresses to ensure the appropriate application for
appliedinsieadesfi allowingsthem tagpass ideependntagthe bpdy. Tas
applied for thousands of hours over the course of . :
djraiiishes theeffectiversssssoft the masadg eriesame nt |srm:enlﬂme foeces
only a few hundred hours. WD 2006/ 072161

aRCEIGELD 05 00 2QbekiorBmiuBeles aril] nijiafas@asage will be
applied at various |ocations around the
[Para 12] The massage is made up of pressure cycles. Each individual
pressure cycle will have an effect on the body. The massage is the;eforé
effective from the very first app!icat.io_n of pressure. However, the
| individual effects are very small, a large number of pressure cycles may
therefore be required to see the' be_neﬁts of the .rr.lassage. it is the
summation of the effects of all the pressure cycle.s that is most
important, the overéll number, duration and épplication of the pressure
cycles may be varied as the massage progresses to ensure the
appropriate application for maximum benefit. In some cases. the massage

will be applied for thousands of hours over the course of years, in other

cases the total massage'time may be only a few hundred hours.



body. Those areas in need of treatment are accessed by
the professional at a clinic. There are no specific
~areas of -the body that will always require treatnent,

A a0os0ratbarity there are no areas of the body’CtTH%ttZOOS/“Ol%l
never require treatnent. The effects of CP vary from
person to person, and so too will the application of
the massage. [Para 14] It is extrenely difficult for

[Para13i] verFhe malssage wil benampliad at artiow st atdndRitbYind the
the ABR massage and to find the tinme to consistently

logpady yThdse ameasadgamded ohtradtment amﬂaé&@eéd tﬁe onal
mechani ze

of hours over the course of treatnent.

ated bRdicoTheed had AbNpeifid E%ﬁ%e%&@\fﬁ?ﬁ%wsalways require |

therefore desired. [Para 15] One exa
sdesone T A 5 5 by e
t?@ﬁ’@ﬁé’tw? he éﬁé&g}?%ft@P r8§1 §| nggncgbnnﬁgﬁg%n gfl%g 56 fop will

The 263" patent escri bes 'a C c pris
t he chest of the :
ty‘%?‘tﬁ%%?'l and rrera?(r\tagggéé nignfl ating and defl atji ng the
I t :
aR 14T or RILekERIM uffiol feireSetntn Rarnahe proper
dto b ck and
t@fﬁﬁﬁgfefw”atéﬁit&%ﬁvﬁﬁr&éﬁsm‘a Hefing e Hmadeansisiently
reC|s n over pressure di stribution
Y&E’ Jeﬁﬁit“%{feﬁﬁ 88 sametjmesshonsardsof hours over
Xa e of the known art is described in United
tgsﬁgs«pgf drRaterents Agpgchariged methosl ohpedodmigae on

Oct ober 29, 2002 and entitled "Chest conpression WO

thepapeuticiprassagy satsosfoeidesiredz vest with connect | ng
"belt. The 663 patent includes an inflatable bladder

[Para 15] On_e-example of a therapeutic' massage device is described in
United States Pat_ent 4,838,263 entitled “Chest Compression Apparatus”
issued to Warwick et al on June 13, 1989. The 263 patent.describes a
device comprising a vest-type bladder covering the chest of the
individual and means for inflating atnd deflating the vest. The application
of pressure pulses artd the pulse rate is controlled by the individual. The
- pressure pulses are designed to be very quick and strong to dislodge
mucus from the lungs. Therte is no need for precise control over pressure,
distribution of force, or number of pressure cycles. Another example of
the known art is described in United States Patent 6,471,663 issued to

Brunt and Gagne on October 29, 2002 and entitled “Chest compression



that is wapped around the chest.of the individual.

The bl adder is inflated using conpressed air and then
defl ated. The 663 patent describes an unconfortable

a9 dooeM72nelsi ve device. It does not address. t h&CT/CA2005/001951
requi rement for follow ng a preci se and therapeutic
application of nassage that could be used to

strengthen nuscles. [Para 161 Therefore there exists

veeSt With (St egltb@r& THEGET paRehCit|u &{%Véﬁ‘?rﬁlatable bladder

shortcomngs rélating to the size o e appar at

tﬁﬁ‘lersa\pra{ﬂpL Qfouﬁdqfr}]eagﬁ@srta&flﬁe |ﬂ&f\ﬁ55?l°t+l¥e %PaEJ&’er r?e

nmassage thera € require hods™ an
t

@?%%@Fﬁﬁbﬁg?“"#&@aﬁ%"%%ﬁ tﬁ%ntd%?@?ﬁfaﬁ R L
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h
PSS iRad 1Br bl as precse 2nd theragpulc SBBlcatiomgt
unski | | d car vers who are,sonetines of the belief
'?‘-I‘r%ﬁageft qt FPFF“Q be%Q&@eStf?‘fégt@ﬁ\F MYSEI8sd, then nore
nmust be better. [Para 17] Summary of the Invention

[Para 18] In a preferred enbodi nent' of the invention
there is provi an autonmat ed nassage t herapy device
[Rarapt6lsi nﬁh@reégrﬁetlsereaemeuwnftbﬁ knovie angotimaskagel therapy
t he bl adders next to the body, bladder inflation WO
degiyes Grergpmopsceladty 00 1S sizeSohttenappaatusiethe ability of
defl ati on neans, a control consol and a progranmabl e

the appatdtes toﬁwremw applythdanagsegt frerappwitneheiseguived
an unskilled care- giver. As well, the device is

noethiogs exhd patan etreog aadrohd domeort of the apparatus and the

trouble that an individual or care-giver may have in the self-application

of a precise therapeutic regime as prescribed by a professional. There

also exists a need to monitor the massage therapy to ensure that it is

being properly applied and not over-applied by unskilled ceregivers who

“are sometimes of the belief that if a little massage therapy is good, then

. more must.be better.
[Para 17] Summary of the Invention
[Para 18]  In a preferred embodiment of the invention there is provided

an automated massage therapy device comprising bladders, a belt for

placing and holding the bladders next to the body, bladder inflation



prof essional on a dynam c prescriptive basis. [Para

19] The bl adder inflation nmeans, bl adder deflation
means and programmabl e control |l er are contai ned

WP ee672d6kc| oseabl e case adagted for easy tr X6FE2005/001951
and conveni ent use. In use,®the bl adders are

connected to the inflation and defl ation neans by

flexi ble conduits. The bladders. are rennvably flxed

| rr‘ae%[n'ihﬁl RS st Q%o@ﬂ?&ﬁ dd?lsoiaﬁ FHdrS?ArJnXbIe
&t m ne prescribed positions i'n use,
eIl e g e

I f t. of. il h tt th LEDs
oBEa AW, T AR R e ORFTE el il be RSB
|ntruct the are-qiver V\hereto Iace-the bladders on

PofespionR! o %Naang%aﬁ%ﬁﬁf “parts to receive

t he massage. As well the control consol includes a
vi sual display. capable to relaying witten
i nstructions and pr ts to the ¢ er,.to ensure
[Ratatl 9he Bh@@é@d%dnﬁgg@ag'aeags l@%é@u sﬁaypa;mﬁws ang
anot her enbodi rent of the invention audible
pregraraewabim sontiellse ape sgntathed withio a ﬁl@ssébﬁecfeasemda)med
anot her enbodi nent of the invention the human body
fer eamyuaneporicindicenvaniantuse r dmusantheohtadders sogly
sil houette or may be shown on a graphical display
cenpéctasd @ theginfiviomyandidefiatiphayeamObyFisrible2d@iduits. The
PCT/ CA2005/ 001951 9 [Para 201 More specifically the
bitedders arempnicably firedito thetideand dgairsdt thedsddycin at e
filter, a pressurizing punp, a first solenoid operated
tN@da\pQuu@allﬁ deentnipRrdtarli ppd stribdd posidibhs|. OWHerfnfﬂrat inngse,

a first bladder and a second -
the bladders, belt and conduits can be stored in the case. The control
consol includes visual displays including a front of human body
silhouette with LEDs located in therapeuticall.y effectfve positions to
instruct the care-giver where to place the blad.ders on. the body and the
sequence 6f body parts to receive the massage. .As well the control
" consol includes a visual display capable to relaying written instructions
and prompts to the care-giver to ensure that the prescribed massage is.
executed properly. in another embodiment of t'he invention audible
instructions can be programmed into the device. In yet another
embodiment of the i_nvention the human body silhouette includes both a

front and back of body silhouette or may be shown on a graphical display

such as a liquid~crystal display.



bl adder. To defl ate bl adders there is: a needle

orifice, a vacuum punp and an optional second

sol enoi d operated val ve. A pressure gauge nonitors -
WO 2q06/4723¢lessure to avoi d over pressure ‘sit uat iPEBEA2008801951
bl adders are cored with foam and are designed to be

pl aced next to the body of . the individual during
massage treatnment and apply pressure to the body by
inflating and maintaining an inflated state for a
predeterm ned period of tinme. During inflation and

AR R0 B AR 1 Pl i 8 e o
oRF5UEs bl o Brasliaiia BP0 0O oB¥eq vaive, o
sgeans PR CHIBIeSReB Al o6 ol 2 Bncleratly 53sRng

f fhe _géeviﬁe. The, emsrgen_cy_ shut ovvn.fs%/stemvvi | | cut
blastar- (1P getiats bladdess L€ 15,1 hgee gAY Tre. AYRRHH AP
AORATDBUBNR A GO SUENSIhGPEFAIRR Yalve i PTER TSGR LOR

first solenoid valve is closed to prevent |eakage '
MORILORSHY SER MAIESSU EentDLAYPId: PerpiRRsUrasiiugpensnaine bladders

second sol enoid valve is opened and the vacuum purgp '
are cared withefpano andaavetdesianed e e placed mexgdetbe body of

t hrough the needle orifice. The needle orifice has a
tiseririd ividD a2 QOBITR AE6 S aRETY eRAOGOB/aD0HLa3ly [Hre s siirents: the body

0.026 inches and a length of 0.75 inches. The needle
bgrinflatiag vl malifmaimingi an inflitad deatediefrl apredeteahinesperiod

if the vacuum punpis swtched off. [Para 22] During
- ofitkne ! MurbA@ilteitfornafd Rl edRRibrothd bRideledy miintedn their shape
tb ensure an effective application of pressure to the body. The needle
orifice acts as protection against over pressurization. There is also a
manual emergency shutdown system that can be activated by the care-
giver by a push button mounted to the control consol of the device. The
emergency shutdown system will cut power to either the pressurizing

pump or vacuum pump as appropriate.

[Paré 21] When the bladders are being deflated, the pressurizing
pump is shut off and the first solenoid valve is closed to prevent leakage
into the bladders through the pump. The optional second solenoid valve
is opened and the vacuum pump is activated to draw the air from the

bladders through the needle orifice. The needle orifice has a small



directions froma body sil houette on the control pane

of the device. The body silhouette contains LEDs

which illumnate in sequence to deternine the body
wareeR1ple treated and the sequence of body FEFICA2005/001951
be treated during a coursd®f massage therapy. Once

the bl adders are placed on the body by the care-giver
in the proper place as identified by the body ‘

si |l houette on the consol e e-giver is pronpte
diaymeies of (502P inrap A94 2 lsnGHBE Cbr  NachisssBhe NGedis arifice

During the program the bladders are inflated to a
setsxtheumingrutretiadderdetiaton sata evenpifdbewaguus pymp is
specific pressure profile, and held for a
switebled @ffii ned time both of  which are prescribed by a
prof essional. The bl adders nay be repeatedly inflated
and deflated during a course .of the nassage (pressure
cycles) to create a stimulating and strengthening

[Rafrh@2] on Bpdagfuse, shebldddersdreplacattoashedbalyedsing
myof ascia. The number of prescribed pressure cycles at

direcGORS fidrA HBOYy sIAsLEAR drfthy @@mﬁmdnelrﬁfotﬁef@ewce The
device by way of a programable controller. The.

bQGV'sﬂﬁobétt@mtﬁﬁ!stCEDéi%lél‘Pﬂldrﬁrrﬁ% sé‘&ﬁéﬁ&etd BSfeﬂfﬁ?Yine
by a non- profeSS|ona care-giver such as a parent

tﬁé%SBdP 'b“arf’ &EErt'r ’H%?c?ﬂgées l?&‘i&“&ihﬁéd{/ tgﬁ'rt%hl‘gadlz)e thated

Vi ce ren ered |no rative so

SHESP A 7, e TR SO v
B B R SO B P AL 8
SLSs %31 e é%‘»e R By s BeGERid T B ety disptay
tc?)&gpute the masgage program. During the program, the bladders are
inflated to a maximum predetermined therapeutic presﬁure using a
specific pressure profile, and held for a predetermined time both of
_which are prescribed by a professional. The bladders may be repéatedly
inflated and deflated during a course of the massage (pressure cycles) to
create a stimulating and strengthening effect on specific smooth muscles
and associated myofascia. The number of prescribed pressure cycles at a
specific body location is programmed into the device by way of a
programmable c.ontroller. The device is adapted for use for in~home
massage therapy by a non-professional care-giver such as a parent.
When the prescribed massage program has finished, the device will be

rendered inoperative so that the care-giver is not able to provide more



~follow ng the prescribed program After the
prescription is conpleted, the device will also
npt the care-giver to return the individual with
‘ﬂ@%“é/é”ﬂ@ the prescri bing prof essi-onal for  PCT/CA2005/001951
reassessnent and a revi sedprescribed nmassage
program As well, the device nonitors the application
.of the prescri bed nmassage program’so that on
‘reassessnent the profes can. det er,m ne whet her
MasSAGR t'PW@ert@éerFPrBéﬁ”B?‘ig i dm'%@f karesribed
situations where the prescribed nassage program can
massag PEGGWRMay bewaysle baseshithat i thectatabnambay of
prescription electronically over the tel ephone or an
massage eyclesappliedomapynotexceed anpreseripedtnumber, i it may
the device is able to be programmed by a flash. nenory
be¢ime dasedaridveet foy expity. aff@asay 8t exampdle) 30 ldays af
variety of. lengths to suit the placenent of the
fdllwidgrthegrelscribed prdgtams oafteMttee pedstcripnicinuidecompleted,
| abel with a linear strip of sequential nunbers on

tHndegiod williso pPhempithe icaré-agiventsi rétarh the ihdididual veith
opposite end of the belt will indicate a specific

deuieben thB prascribingepfofeédibRal 10t redk Sesvmyent dnd Bevised
care-giver wishes to tighten the belt to a desired

p?@&l‘r%d%a@séqés%@@n@ PASKEll M ARRECPROMtSsnaber on
the linear rip s aligned W th the opposite end of

%ﬁ? 470 pr Y% BPORIRGA! asEEdé RSP IHAR onlréakbrsinent
g['cﬁ’ye'é?% gl mn}f@ﬁ@ﬂ%rwhgﬂe?t&%&r th%e%#ezi{:ﬁged éﬂogram

the ~“invention

' Wé%é@%ﬁf gl Phe BfePreiirochiabida BB Ein
belrgggated the device is able to receive a new prescription electronically
over the telephone or an Internet connection by way of an USB port. As

~ well, the device is able to be programmed by a flash- memory device
received by mail. |

[Para 23] The belt has a variety of lengths to suit the placement of
the. bladders on limbs and torsos. The belt includes a label with a linear
strip of sequentiai numbers on one end. When the belt is fastened to the
body, the opposite end of the bélt will indicate a specific number on the
linear strip. In this way, if the care-giver Wishes to tighten the belt to a

desired degree on a repeatable basis the appropriate number on the

linear strip is aligned with t.he opposite end of the belt.-



adhered to the side of the bladder having the denser
foam for better support and stability during repeated
pressure cycles. The foamcores are sealed within an
vepomb/orzaclof an air tight material. To fit. theCVEAR@®E/001951
shapes and | ocations on thé2human body the bl adders

may address several conplex geonetric configurations

i ncl udi ng shapes which are flat, ridged and curved to

[Pdrh 2S€CI ThE pRidRAS s :ﬂvg%gfcﬂﬁﬁ)éoré_ .tﬂ@.qegé"??%ariﬂt'r‘%géiwbrgferred

such conpl ex shaped- ers is simle -

sRESL QiHeflor [itathalor UTRALa PIIAUIG el Bhfiboifrrf W had

N~ This docunent for sinplicity. Tt I's expected at

flat. bl h i [ -feed, . anbodi t

rhiePiod §€ Sbarfto Rk elRet A RuE 8l SHEL IR TR foam
i fi | ex, sh iy.ed f i fj ’

o RS T I LB e TR YREEHCIE B 06 TRRS )

aBBRtachfo D Stk O HBAeBdaUnG Uiz FRGSerolopen 401 Deltsr

[ Para 26] In _another enbodi nent of the invention, the

SUBDPHANG, Sahilty Guripg EpeRted Brasau e eYCles, The-igass cores

acting inﬁependently. These bl adders may be placed in

amp sealpdwithvcan esmelope efan pydjghtomatersyl. ray be

stacked on top of each other to allow the force from

Toditdthel varird shapevanddpciminenr1be earackzoyshediadders
13 nodul at ed and focused using the conbination of

may adgbless sevathl momplaztdeamevgetbrfigoratoms isghdihgshapes
~ location of the body. [Para 27] A nethod of using an
wduittoard Edt,midged andhwrrepy tdditi specifioardasafetizabodyal The

rehabilitation conprises the steps of: providing a
construction of such complex shaped bladders is similar to the preferred
regular shaped bladders which are outlined in this document for |
simplicify. It is expeéted that flat bladders aé shown in this préferréd
embodimer_ft will address the most common massage I_ocations but
spécific complex shapes may be required for specific individuals or
massage locations.

[Para 25] In one embodiment of fhe invention, the device is able to
control one set of two bladders acting cooperatively.

[Para 26] In another embodiment of the invention, the device is ab|é to
control two sets of two bladders acting independently. These bladders

may be placed in different locations on the body, or they may be stacked

on top of each other to aliow the force from said bladders to be



medi cal facility including professionals skilled in

t herapeuti c massage therapy; placing an individual in
need of therapeutic nassage therapy in association

WP R#60RR6Hr of essi onal s; assessi ng t he t her ap@Gi{(A2005/001951
massage therapy needs of t#e individual by the

prof essionals; determning the sites of therapeutic
massage on the body of the individual with reference

to a body silhouefte haying a plurali f. geperalized
megiatRd 308 decusaripsingotne sinbbratiarbob MlHpfkbladders

nunber of massage cycles to be applied at each of the
agting 4geetharan onetspesififi logating ofuhehody. massage

cycle sets to be applied at each of the nmassage sites;
[Rerae2 #li ni nd mhﬁwodseguein@eamﬂmmamﬂjm@isags therapy device
t herapeuti c massage to recei ve nassage therapy
fombicrhgcltardadli rebabilitadeagempris eetha stegsnofni propvidingex

of repetitions of said massage regime per day thereby
ntegdieal fagilag incloding puafeiszkmhalnskitlgd iprthgrapgutic massage |

determ ning the duration of the individualized
th@&apy9 platiog dnmdividayisint hesd by tisdrapeutig rhassage therapy in

prescription; disabling the device at the expiry of

a5 E6ciBEiBA Wit the Brofdidiondls d45e5sing thagther e idHlsshge
. return with the device to the nedical facility for

NGF tHeSinRfiTHaE b?f@ﬁe %TrSfd%rsRﬂ{Mehﬁ'hﬂnbrtﬁe

device as a prescription for execution by the

S8 ALy S 0 0 B B e
S8 STrBleP IS UGB T st YRR, b e
Ropehani el nehabll it Al OB R9Rab e GRLE HEO
applied at each of the massage s.ites; determining the number of massage
cycle sets to be applied at each of the massage sites; determining the
sequence of the body sites of therapeutic massége to receive massage
théf_apy thereby creating a massage regime; determining number of
repetitions of said massage regime per day thereby creating an
individualized massage program; determining the duration of the
individualized massage prograim in days thereby creating a prescription;
disabling th.é device at the expiry of the prescription; and, instructing the
individua[y%;) return with the device to the medical facility for
réassessment. Determinations are prbgrammed into the device as a

prescription for exchtion by the care-giver.

[Pafa 28] Objects and Advantages of the Invention.



[ Para 301 Anot her object of the present invention is

to provide an automated nmassage therapy device for

bi omechani cal rehabilitation nassage that can be used
WO 2806007061 gi ver with little technical or nedPERICA2005/001951
training. [Para 311 Still dAother object of the

“present invention is to provide an autonmated massage
therapy device for biomechanical rehabilitation

PRASAAE t hRts sﬁrbtg@gp&,g&r@af@s@nwimrﬁa&magoﬂﬁe an -

massage t herapy o dynam ¢ prescription basis.

albgaf\gte%%a gﬁg@'@ﬂégﬁy &é\h?&?oPBio‘n‘i‘@cﬁrﬁéﬁ%thMﬁﬂfibﬁgr,

provi-dean onat ed namssage therapy device
- _bionechan] cal \rehabjlitat] that prevents an
W@%ggﬁﬁ* gg’? ibgnu%er% %%@ﬁ“@ﬁ%ﬁ@gﬁ?g% of massage
hergpy by.the care-ai Ver. ra.33] A.furthe '
AR o abBfher it PEine bi¥Rsate ot REhraE Sl
devi ce for bionechani cal .rehabjlitat.ion ssage..t hat
AL atah A BAGS IPE FARRAFE faL biseetRATIsHdRbgpaatiah
[Para 34] Still further objects an dyant ages ,of our,.
maﬁﬁ@a@itb%t AN be Wi by aaﬁfsr-emerw'ﬂ?ﬁﬂ% Muicalar pgdical
of the follow ng diagrans and detailed description.
trapag. 35] Description of the Draw ngs. WO 2006/ 072161
PCT/ CA2065/ 001951 15 [Para 36] Figure 1 is a . '
[ i ¢ Shilgnether objest af the peesestt ipuention e e Psevide an
[Para 37] Figures 2A to 2C show cross-sections of a .
autbiratedmatdage therapy device for biomechanical rehabilitation
massage that can be programmed with a course of massage therapy on a
dynamic prescription basis. |
[Para 32] Yet another object of the present invention is to provide an
automated massage therapy device for biomechanical rehabilitation
massage that prevents an over application or under application of
massage therapy by the care-giver.
[Para 33] A further object of the present invention is'to provide an
automated device for biomechanical rehabilitation massage that is
compatible with manual massage methodologies.
~ [Para 34] Still further objects and advantages of our invention will
become apparent from a consideration of the following diagrams and

detailed description.

[Para 35] Description of the Drawings.



of a previous enbodi nent of the present invention.

[Para 38] Figure 3A to 3C show cross-sections of the
preferred |am nated bl adder of the present invention.
WP060B81 Fi gure 4 shows the force distribut PERCARN0&001951
body by the rubber bl addedsof Figure 2B. [Para 40]
Figure 5 shows the force distribution on a body by the

| ami nated bl adder of Figure 3B. [Para 41 ] Figure 6

shows the force distribution ,on a body by e
[PaeaB Rkt ed Figuredbis arschegatic diagram qfr%'eb%aﬁﬁév ofRH"

- body wapped in a towel. [Para 42] Figures 7A and 7B
ingéotwon. preferred enbodi nent of the bladder of the .
present invention. [Para 43]. Figure 8 shows a bl adder
[Pafa @Dt herFigutesd2 Ata2 bshowerops-sestions mfentuklreri bladder
cross-section. [Para 44] Figures 9A to 9C show the

ofbglprevibus fenbodfrmentedf thenpradient imveritidrhe present
invention. [Para 45] Figure 10 shows the control

[Pae3@] of RgpreBAartoe3C showochioserseatiortshef fhreesraferred
invention. [Para 46] Detailed Description. [Para 47]

lafinh&sH BRiidET of\WRe251@8AT RIVeRtIBART/ CA2005/ 001951 16
[Para 48] Nowreferring to Figure 1 there is shown a

“’%ﬁ%gﬁm ﬁtFigifj??ﬁ?ﬁsoysst ieﬁr%efgﬁir;é didPiutidrPoR aBEdy B the
rubber bladder of Figure 2B. '

[Para 40] - .Figur_e 5 shows the force distribution on a body 'by the
I‘am'inated bladder of Figure 3B.

[Para 41] - Figure 6 shows the force distribution on a body by the
laminated bladder of Figure 3 with the bladder and body wrapped in a
towel.

[Para 42] Figures 7A and 7B show a preferred embodiment of the
bladder of the present invention. .

[Para 43] Figure 8 shows a bladder of another embodiment of the
present invention in cross-section. .

[Para 44] Figures 9A to 9C show the belt of the preferred
embodiment of the preeent invention..

'[Para 45] Figure 10 shows the control consol of a preferred
embediment of the present invention.

[Para 46] Detailed Description.

[Para 47] System Design.



invention (10). Qur invention is designed to exercise
and strengthen snooth. nuscles and their associ ated
‘nyofascia by the application of at |east one _
Woaeeapedel cal ly effective pressure cycle on ZCTICAZ5/001951
one area of the human body®usi ng at |east one
‘actuat or which provides a piston-like action against
the body by pressing into the body with an evenly
“di stributed fo%ce,'then,mﬁthdramﬁn Lronlthe bod¥ in a
[ParadBll y NewdefIringitabignes 1uderg 'gﬁ gyn.3 sehematic
bl adder as the actuator. The follow ng conponents of
diagsagyef the airdlowénma; preéerrad erapedifrent:pf thensyatem our
(12), first particulate filter (14), pressurizing punp
invedrionpil€3s Qurzinvgntiparip designest taexengise eucr)srrefngrtge n
sol enoi d operated valve (18), first solenoid valve
soeiotktmusddsiiand(thejr, afsocsated myofastiaopy {10 pppboation of at
(21), second particulate filter (22), conduit (23),
lsscond therapoutidably ¢ffabtive pr@sdurd cya38on. atf least obé adelz of
- (26), conduit (41), second bl adder (28), conduit ‘
the€Bumdmbody Tsinglat 1ea’t 04@)actaamstuvhichlpnovidyses pisten-like
sensor (31), conduit (33), needle orifice (32),

a€666 WighidstThe BERUBYPPESEING Ido tHODEYY Wil Zh evanty

opti onal second sol enoid operated val ve (36). The

di&ﬁbﬁ&é&g?rc%m%ﬂ WrtHdraWi ¢ PR hatbsrlydh 4 siddehRnd a

current 2A but other Vvoltages and currents are

cBH%HEnggg)ﬂ/_ﬁ@r leﬁggdifﬁ girafigﬁgﬁﬂgagé’r L9 uhe achlAspdThEx!

tot of t ndi vi uring a prescribed

8P BB RRRRE LPHRLIRE NG SRS Sl
R R
pﬁzqﬁég_g(hg&stt icgr?d&?% ﬁ)h?lr}std (secf) e%toiié] %be;—ﬂ%db\/la yedﬁrsc), first '
sohnbkivdveouﬂetcondun(IQLfnstTﬂuncﬁon(ZOLconduH(le»
second particulate filter (22), conduit (23), second T-junction (24),
conduit (39), first bladder (26), conduit (41), second bladdgr (28), conduit
» (29), third T-junction (30), conduit (11), pressure sensor (31 ),.condUit
(33), needle orifice (32), conduit (35), vacuum pump (34), conduit (37)
and optional second solenoid operated valve (36). The preferred
embodiment system operates at 12VDC and a current of 2.A but other
voltages and currents are possible. The bladders are adapted to be
placed next to the body of the individual during a prescﬁbed course of
massage therapy and apply pressure cycles to a specific area of the body

by repeatedly inflating, holding at a maximum inflation pressure for a



agai nst the body by a belt as further described

herein. In operation, all conponents of the device
except for the bladders and connecting conduits (39)

V¥ aoeA12i6kar e contai ned within a case adapt ed PCa/CA2005/001951
protect the conponents as Mell as be light and easily
stored. When not in operation, the bladders, belt and
connecting conduits can al so be stored within the

'~ case. [Para 49] Wen the bl ers ar '

prasssthed; perdod & time amdathen e tinge T, gygtﬁ e\gats ey held
intake (12) through first particulate filter (14) and .
against thebedytw) a beltras tuntheredesqrikad hergini dn @psirgtien, all
to trap dust and other debris that could reduce the
componentp ofth¢ deyicerexqept foy the biadterptandgronnrating
driven by an electric notor. Punp (16) provides
cendeits €39) amdi4 bl areofontamed within anmsdadapted do tpyotdat the
first and second bl adders (26) and (28). The .
comgycateinitg ac lveelhas dei lightcandtagiyptaoréd) Wheea ridtosssperation,
that the maximum pressure in.the systemis restricted
theoblastfdert hbelt 3nd ¢Bhrdtktingtdhduies ess abjo BekEsred Within the
TORR). In this manner there is no need for a safety
c¥ed ve as such pressures are well bel ow the burst :
pressure of the bladder and conduits. The therapeutic

| [P%frﬁeﬂg]' Ve(Wh)SﬁStHE%IQHdéFEGa@/Eélﬁg‘ brésshAzed 1Rk 4PAvAThto

can deliver air af a rate of l1ters
RSB 3y AR a5 G AR
oA PR i PBERBH p B, per

dRBERABRE oL iz vl IR S bR o)y, PRI B 6105 agjaphragm

p%(r)nop6 {:I?K/%% 1y Eg{e%%%g Orrslcl)tooor_.lgPSump](E?G) provides excellent control -

of the air volume delivered to the first and second bladders (26) and (28).
The operating characteristics of pump (16) are chosen so 'that the
rﬁaximum pressure in the system is restricted to less than 350 mm Hg
(millimeters of mercufy or TORR). in this manner there is no need for a
safety valve as such pressures are well below the burstv.pressure of fhe
bladder and conduits. The therapeutic effective pressure of the system is
less than 100 mm Hg. Pump (16) can deliver air at a rate of 4 liters per
minute. Pressurized air exhausted from pump (16) is delivered by way of
| conduit (17) to first solenoid valve (18) which has a first open‘position
and a second closed position. Valve (18) is in its first open position when

pump (16) is inflating the bladders (26) and (28) as more fully explained



bel ow. Val ve (18) adopts a second cl osed position when

the bl adders are being deflated as nore fully. '

expl ai ned bel ow. Pressurized air flows from valve

V(’QS‘)OG/QX/?lﬂay of conduit (19) to T -junction (ZOY/CAZ§#01951
T -junction (20) pressuriZ®d air flows through

conduit (21) to a second particulate filter (22).

Second particulate filter (22) is optlonal and is

i nten t r rt t ha
ity Patves ByaaPot Forcand slbssi Bhafish whs”‘*ﬁsﬁﬁ?es are
Ieadlgr}?tgthe bI ﬁers urln%eﬁlefl tion. (%
ga.gtqi latad 3s moge Tufly 2xpigined e eTiriAed e'rf !W%from
(12) is intended to protect_the punps and val
valwe (1;§)sb¥é wayrefncerayig(£9) 1o driude I@no(ZQéw fFrem Bﬂenct'on (20)
filter (22) air flows to T unction (24) through
prassurized @sflowsethsopah dondiudt élr)é@taeﬂecazn pafiiqulate filter
pressures into conduits (39) and (41) and hence to
(aa)eSsmnci partiaiflate fibkee (2)dddmtion@endaisdntagied t trap any
-therapeutically effective pressures. [Para 50] During
dint addiebrisrtas may abmenfroai theabkalderstkefmselved-grunsidedine
(20) through conduit (29) to T-junction (30) and air

cpridsiss eadirg sortheladdess dasingfdedlanidn. t Sécbhd paitizular filter
- T-junction (30) air. flows towards the needle orifice

(2B ke fireysfitieandeifiiterI3R) isTinte need k6 ppbiddt ¢Re \Wurhps and

restrict the air flow and prevent. air from|l eaving

vall8s @fthé Sysieny FtarmBRIIdRL.T FroMtsticohd pdrtirdReE filter (22) air
pressurization. [Para 51 ] Duri ng bl adder

flgﬁBrt% ﬁh%ﬂbh ((g 4; ?Puro ﬁ 3 Pdhe ré.FHBWIttls Q:S?@ctéd’ at

vacuu aust om vacuum punp

?xglle%égfgso@ﬁé nc%t%ﬁ%w 3@gé}\dt(9f 25{\82‘#&&%@& ﬁr%‘sgﬂﬂze
s M el RNy
[I‘ara)SOl]y V&%RB g%re’ %)reps%/nza |%%5£19'0ajlso %Iows from T-junction
(20) through conduit (29) to T-junction (30) and air pressure sensor (31)
by Way of conduit (11). From T-junction (30) air flows towards the needle
orifice (32) through conduit (33). The needie orifice will restrict the air
flow and prevent air from Ieaving the device in volumes detrimental to
bladder pressunzatlon
[Para 51] During bladder depressurization, air travels through
conduit (35) to a vacuum pump (34). Exhaust from vacuum pump (34)
travels through conduit (37) to an optlonal second valve (36). When the
. bladders (26) and (28) are at posmve pressures greater than ambient

pressure there will be some Ieakage of air through vacuum pump (34) by



19 way of needle orifice (32). This | eakage airflowis
normal |y conpensated by the air from punp (16).
Needl e orifice (32) will restrict air |eakage so that
wooogaRtelmaj ority of the air frompunp (16) WRCIICAR@®S/001951
directed into the bladderd?(26) and (28). Optional
second valve (36) may be added to the system Inits
cl osed position, optional second valve (36) wll
elimnate any air | eakalge and therefore marginally
way of siesdie pnlélcef(BZbu Fhisylegkaga airfloy isspprmplly aomensated
Needl e orifice (32) also acts as_protection agai nst
bytke air fsoos pump Gi6)oNeedia orifige t(&gbnghremnat air leakage so
restriction, such as an orifice, tube or needle wll. .
thaathe vapbsdjovity oélthé¢ bcrrfsshirppu:’rtm(ls@smiélrb@ diaesteckintd Iﬂae
hi gher the pressure differential across the

blagielers ¢26)ind (28D sticnal secbhd vahven(36)rmag betduried to the:
restriction up to the point wherein l'am nar flow

systemiiomn its Rtogerbposicionpbplienanescdnd baiver(86) Will afindihate
restriction device such as a needle orifice the flow

anvlmrheakag@ AR, thievéfowé Wrgc@illyﬂtr{t@éﬁﬁe@&we%ﬁﬁfeﬁcb%f the

two. Lamihar flow occurs fromzero air flow up to sone
bpl. determined. by a nunber of factors .including
type of gas being pressurized, humdity, terrperature

R SN Bt PSP R spEler
pgérsesgl'sri{jzraf:lo ﬁflaﬁpﬁ%fabﬁ%ﬂ ajf Qe%ttrpi?loq\' sLEﬁ%@tér?‘bBiﬁce tube
o R ST PSR RS, ;ﬂ?%s
R e S Pk adBeS e SPEEERS 1 Aore Wl
flow through the restriction up to the point wherein laminar flow through
the restriction becomes turbulent. In an air restriction device such as a
needle orifice the flow may be laminar, turbulent, or a combination of the
two. Laminar flow occurs from zero air flow up to some point determi.ned .
by a number of factors including type of gas being pressurized, humidity,
ltemperature and geometric description of the réstriction. The principle
feature of laminar flow is that the amount of air flow is proportional to
the differential pressure. The onset of turbulent flow is marked by a
de'parture from a strictly proportional change in flow rates. When

turbulent flow occurs, an increase in gas pressure does not result in an

increase in air flow volume.



20 [Para 53] Airflow through the system punps has an
inverse relationship to systempressure. The higher

the pressure differential across the punp the |ess

VEQ R00pAZRA6I | | f| ow t hrough the punp. |n thisPaELA2Q05801951
exact di nensions and perforfance of a restriction
orifice can be chosen so that an insignificant anpunt

of air will be |ost through the orifice at nornal

t herapeutic essure | ess than 1 Pr oper
[Para Bale. cAGTEW SHoUBBSNeriIETam POMPETASAD HlsrESer od
by the punp will escape - through the orifice |n t he
reladonsiip tensysvemppressure $hetghenthapersgurs d e@y%taém

failure, for exanple, the pressurizing punp failin
aciss ¢he qflfmpdhelleﬁ'salmfthabmﬂ dlovbihr ngleﬁhecmhmpollm t%@ way

resulting in unsafe system pressures. [Para 54]
the exsatradinsenssons a8d)parforrnande af adesuwiciion erificecander e
upon start-up and has an accuracy of typically 5%
cAbsentes shaean fesignifidant nod weobf airowillrtees |ose throughl tiee
~increases in pressure.. Therefore, the pressure

- ofifice @it rivimal Qh&rafpe@lllcr;eﬂe&tsuveis of gk ahyn ddyeivira HY. Proper
nmeasuring pressure steps smaller than 0.25 nm Hg.

ofiReE &hoe dHAIRsithathl @faheBNHakligaRHISNEYe POHIPIANM escape
system (43) that can be activated by the care-giver

W@ﬁfléé’fﬁ) tﬁ@@@éﬁtdopﬂntcfi@rﬁﬁe%fsﬁ?% S|t6@l"'§|5)|ca§§1@d\ﬂby a

igure b5. e, enmergency shutdown system w |
zé;%g%@p@; b R4 R o A i
o BT B SO s e

Condui ts (29) (35) and (33) are 85A pol yurethane V\/ith
- PEERMBS neh

[Para 54] Pressure sensor (31) is calibrated to ambient pressure updn
start-up and has an accuracy of typically 5%. _The massage treatment
p_rotocol requires very gradual increases in pressure. . Therefore, the
pressure sensor has very high relative accﬁracy capablé of measuring
pressure steps smaller than 0.25 mm Hg. |

~[Para 55]  There is also a manual emergency shutdown system (43) that
can be activated by the care-giver by a button (45) located on the control
- . consol shown in Figure 5. The emergency shutdown system will cut
power to either the pressurizing pumb or vacuum pump as. appropriate.
[Para 56] In the preferred embodiment of the invention conduits (11),
(37), (17) and (19) are 85A polyurethane with a diameter of 0.25 inches.

Conduits (29), (35) and (33) are 85A polyurethane with a 5/16 inch |
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Conduits (21), (23), (39 and (41) are 70A

pol yurethane with a 3/8 inch dianeter. [Para 57]
Bo20@wrdper at i on. [ Para 58] Wen the bl adder POTRGA2065001951
(28) are being deflated, pitp (16) is shut off and
first solenoid valve (18) is closed to prevent |eakage
into the systemthrough punp (16). The optional second

diahtiei.d Conldvats <Q$§)(z|3§ Gmed @y aY@WTbBWeﬂw%ﬁ)a with a

activated to draw the air from the bladders and N
P m@,tdigmetgr—omthe device through the needle orifice
(pg by way of conduits (29), (33), (35) and conduit

The ce has a small dianeter of
[()5@227] s angjpé}ﬁgégth of 0.75 |nches The needl e

se r '

Patd 58 um%énﬁﬂz%%%&rﬁﬁﬂﬁ@ 3Pt 'ngr%cffﬂrﬁr‘fpawp
r crease
q gissu'ﬁ“éfs Qfgrﬁt 'ea%rﬁo\gaév r@ Sedpsed By Prevant (egage
ﬁﬂ# IhESERRM Pl iR 8 ncts S6RahalL ehpraadiencid Vave
i mum defI atjion rate is therefore limted either by
1) I58REARRWECUUS BusR §34) 8)activated (o dramnthamy from
'?f? hand] e or by.the flow rate at which
tf’ﬁgg'ﬁﬂaw @KgaHéteélrré‘r@mr Yhecdevier Bweughitheunesdle orifice
%Para 59] ressure c%/cle it is desirable to
(a1 byoray of Ganavis 49). §3514B6) AnAcondud @7asdebaesdle

t herapeutic pressures representing naxi nrum and
afifigenhas prsésallidéarnetes|of @026hiacbyslaed d fertdik dfi0.35 inches.
val ve (18) and optional second valve (36) are present
Tihe needleyarificy setsaheumanimaym bladder deflation rate even if
vacuum pump (34) is switched off. When vacuum bump (34) is switched .
on it will create an increased pressure differential across the needle
orifice (32). This pressure differential will generally increase as more
power is fed to the vacuum pump (34). The maximum deflation rate is
therefore limited either by the maximum power (and pressure) that
vacuum pump (34) is rated to handle or by the flow rate at which the flow
~ in the needle orifice becomes turbulent.
[Para 59] During a pressure _cycle it is desirable to hold the bladders at
predetermined and prescribed therapeutic pressures representing
maximum and minimum pressure levels of the cycle. If the first valve (18)

and optional second valve (36) are present in the system, pressure may

be held steady by simply closing both valves and switching off



- be held steady by sinply closing both valves and
swi tching off WO 2006/072161 PCT/ CA2005/ 001951 22
pressurizing punp (16) and vacuum punp (34) In the
Q2060 T¢E opti onal second valve (36) is no?CEKéé%ﬁ@WU5l.
or in the case where a smal®? leak exists in the
system (such as a pin-hole in one of the bl adders),
punp (16) may be operated to cycle autonatically with
val ve (18) open.to c ensate for he pressure

RS SUREARG YD (| SIS GCHT g, G B Thyceeent that Sptional
autoratically in the case where the systemis at

serut valwe §BBL isun@t areseatyor instheceagenyhers a sl lgadk: exipts
[Para 601 The bl adders may be repeatedly cycled froma

imthe system (saichpesua ipinthale dnraner of the b &3k Pyl Gumay
pressure at a predeterm ned frequency and for a

bp ropeeatednioeycld auso matically withavalve {&8) dpsinrtedompensate for

~ massagi ng effect and hence stinul ate deep snooth

thhaprdssutre $ssseor vaclnim purapd8dy mayhbe mpebatedoto pyadssur e
cycles at a given position on the body and the

adtornaticalhyoin thecasy whdse the pystemiin anlegativerprassure and air
pressure during each cycle are predeterm ned by a

isPreakrfepitbahe A4Rcemas nore fully explai ned below, are
progranmmed into a progranmable controller that is

[RHAB0Y0 [Phe Bddlrsanhy BRteBbaREY c7EREFFEMOL niififmum

device in accordance with the prescription.

r%i%hhet r@E‘sw‘% t%aa°"thé’rg‘b@ﬁﬁ@erﬁamnuﬁﬂbltes*sh?e H?Sds of

e massage therapy and so the prescription I's

&gﬁnﬂf%ﬂ VR YIS or LB BB Bt e
d'éE%g rﬁ&sssatb?w elﬁ%c‘f 2Bd%ence stimulate deep smooth muscle tissue
within the body. The number of pressure cycles at a given position on
the body and the duration of the periods of maximum and minimum-
pressure during each cycle are predetermined by a professional, and, as
more fully explained below, are programmed into a programmable
controller that is adapted to control all operational aspects of the devnce
in accordance with the prescription. The prescription is easily changed to
suit the needs of the massage therapy and so the prescription is
deteﬁnined to be dynamic.
| [Para 61] Bladder and Belt Design.

[Para 62] Referring now to Figures 2A to 2C, there is shown in cross-
section a standard rubber bladder profile (50) having a first deflated

profile (Figure 2A) unlder a negative pressure (vacuum), a second inflated



section a standard rubber bl adder profile (50) having

a first deflated profile (Figure 2A) under a negative
ressure (vacuum), a second inflated WD 2006/ 072161

¢&§WW@K@G®5/001951 23 profile (Figure 2B) an&CEGARPH5{01951

profile under ambient presgare (Figure 2C). The

standard rubber bl adder (50) is one which is typically

used in bl ood pressure cuffs and has. a flat shape

ot B A 2% SIRIH il gper 3moidhy B?‘ﬁ?b‘éﬂ GBERE 20,
TS U R NELE L LG MR S R N r‘?.fueie in blood

- herer n. The present_invention overconmes th
pressurecusissand has aflates hapenwhgndef Hée%raéfshow imFigure 2A
Figure 2A and Figure 2C are the sane and therefore

andea lenarhane whendnflaegoares hewadn figurea?B. Tihietype of
capacity to retain a desired shape when either under

b rihas been ased émia prewious desigiad theaquresent invengionagith
2A-2C is therefore either pressing against the body

limitdticnpas deserdbdd heecinorThe presestfihvgmibrapdercomes these
therefore not pressing against the body with a force

libdgvarichd. hitcadxiss te€eh tivat theepilufiles wFijurg A ahd Mgae2C
[Para 63] Referring to Figures 3A to 3C.there is shown

ardtise 9ame &ed thereférel the stahddrd ralbber bladaer lddesfndtiifave
bl adder of the present invention (52). Figures 3Ato

tﬁ@céﬁ@érﬂsﬁf‘retﬁhﬁa'o@ﬁr‘é@t%d@ AfdRTeitdainder MRRMVe VS

pressure, inflation pressure and ambient pressure

agﬁgt@ﬁﬁgré@%'uhs. THe BRRYR? rﬁ‘l‘-‘?@aﬁe@aﬁAlf@ th r%f@fe either

I mprovenent 1 n t nner 1 n I C

S AI APy AR 18,205 e
tﬂré\’%‘.f’et ﬁgt B eas%ijr?d a‘gagr‘?]lﬂ e B%%Kl \X/Hﬁ 'Eforce beyond t'hat exerted
by the belt holding it in place.

[Para 63] Referring to Figures 3A to 3C there is shown in cross- .
section a laminated bladder profile of the bladder of the present
invention (52). Figures 3A to 3C represent the laminated bladder under a
negative pressure, inflation pressure and ambient pressure respectively.
It can be seen that there |s a distinct improvement in the manner in which
the bladder of the present invention retains a desired shape over the
standard bladder. The shape of the I‘aminated bladder ensures that there
is an equal application of pressure against the adjacent body across the
entire contact surface (55) of the bladder whereas the contact surface of

the standard bladder (57), as illustrated in Figure 2B, will exert an uneven



~i1s an equal application:of pressure agai nst the

adj acent body across the entire contact surface (55)

of the bl adder whereas the contact surface of the

WO aedAQ72a6D| adder (57), as illustrated in Fi giCa/CARI0S/001951
will exert an uneven WO 2004/ 072161 PCT/ CA2005/ 001951

24 force profile against the adjacent body with a

maxi mnum pressure exerted in the nmddle of the cont act

surfac [ mu re sur s exerted towa
faThE PO agHineh Ehe PIRRET DR WiHR e eI BT 35 e exerted
maxi mum pressure the | am nated bl adder of the present
in theemidgle ohthe gertachsutiace é» bl andmawimym pressies exerted
wi t hout any bul ging, stretching or other gross
towardsnihea¢ dgesaolythe bladderdbBl inflaged &0 @empximume
agai nst the adjacent body to be uneven. This is
prddsuse the damimated hladdeiBof The presemtinvention upterdgres a
| am nated bl adder is detailed |ater. Under anbient
upifessucleandein titkmdssdvithadtany fmilging, ssreachihgtor other
profile. If the bladder were pressed against a

gf@sAR¢hanival ahengecthaswbbil ches thef foxcd prafile dyeipst the
it would conformto the rounded surface, yet still

H?ic@h@'b‘od@t toad Litevari TioisTs tilh stkaredsinaigass 38hertrpan
the bl adder. Applying negative pressure to the

cbﬂﬁ{rueirsﬁ dFtAddgminAYasS alitiel i HEGORE MEITY URAE: amplent
still h a uniformprofile. This allows the entire

ﬁé/%fagie g%&%nét@dtmd Qrﬁs’ﬂﬁ{arhblaqifa&e&%fﬂ@ Pehe bladder

I'S provi es a plStOﬂ- Ke notion agal nst

WD pt88¥ed dBRinSka BGRdRH SuMfack és ERE cRESY Of & huRHE

Ses eeper nto

L A At YAt (PR
u&r@m f{hr?@éﬁ%cnrg% itﬁe tsr;])'aﬁkoqet?rsé l§1ad8r o | A | %Iytmgenregatrve
pressure to the laminated bladder causes it to become very thin, yet still
with a uniform profile. This_all-ov_vs the entire v'dynamic range of the
bladder thickness to be exploited. This orovides a piston-like mbtion
against the .body. The surface of the bladder can exert an even force as it
presses dee'per into the ‘body, and by deflation the bladder will withdraw
from the body in an even fashion. The standard rubber bladder shows no
significant change in thickness or profile under ambient (Figure 2C) or
negative pressure (Figure 2A) situations.

For parts of rhe body with an irregular profile, a bladder with a similar

irregular profile would be constructed. The foam core would be shaped to



negative pressure (Figure 2A) situations. For parts of
the body with an irregular profile, a bladder wwth a
simlar irregular profile would be constructed. The
WO eie woul d be shaped to WO 2006/ 072161 PCT/CA2005/001951
PCT/ CA2005/ 001951 25 fit t?fe desired body contour and
the bl adder woul d then provide a relatively even
force. profile to this irregular area of the body.

% Referrin ndar

fif HigoapSised BeY (asBipur andgicBadder ol shEE RRAVids

) shown in cross-section. Bl adder 0 W |l press
rq(lm\tf-'lv [f¥e ey REY: élgttonfﬁ"-‘c reeawlan %%égﬂ??ee PREYbI adder
bul ges (60). The forces exerted by the standard o
.[Ham%éﬂ aeingiito IFiguver 4f ibthe stanflarde ubler hiaddem&0) is
bl adder |nto t he body as shown by the force |lines
plasey .agrimst x hemarnsbady (h8\showhdnaross-isestion. fBladderss0)
the adj acent surface of the body which causes the
wilb pre sscinito the fbadyed eegest iin thenmsicldée witere the bdadgeribrilgis
Wl therefore absorb part of the force instead of

(60)| Thefgrds exertediby theestiandard cubber bladger Will sherefore
di m ni shes the effectiveness of the nmassage

rddiast o8O fron fiee bidddsr iate thd bodyett, stews ibyvehetfpridfines
shortened force lines (63) in the exterior region of

(80e Tngxrédés ahiaEvaPdistiiBationkst fored ofiLthel fijacent surface

exterior nyofascia, whereas the object of the
of BHEBbU %hl%htc%uﬁﬁf,‘%ﬁé 2bALALEBNI dT thel e Bt Ml RePBEvhe

region (59) to act upon snooth nuscles and i nternal

-bgl}ﬂgm%f@vﬂlr’thﬁ%‘?e %]'gﬁeﬁb Ptaéfa MOTB@ ﬁ§t'éh89)fta‘?lowmg it to

there i Slm ar application of

ohSBERLEF e rRsAeeTae bR e
| mba%%ng Qge?atmmﬁ I'Iane c‘;"rtcg égggg’:bed, as shown by the shortened
force lines (63) in the exterior region of the .body (57) which contains
skeletal muscles and exterior myofascia, Whereas the object of the
invention is to penetrate deep.into the interior body region (59)to act
upon smooth muscles and internal myofascia in these areas.
[Para 65] Referring to Figure 5, there is shown a similar application of
a laminated bladder (52) of the present invention inflated and applying
force against an adjacent human body (69). The laminated bladder
presses into the body in a more even manner. By conforming to the curvé
of the body the forces exerted (66) by the bladder on the body are more

focused and penetrate through the exterior region of the body (68) deep

into the interior regions (67) which contain the mesh of smooth muscles



presses into the body in a nore even manner. By

conformng to the curve. of the body the forces

exerted (66) by the bladder on the body are nore
womsediand penetrate through the exterior reQi/aa25/001951

the body (68) deep into the interior regions (67)

whi ch contain the nmesh of snmooth nuscles WO

2006/ 072161 PCT/ CA2005/ 001951 26 and interior

nmyof ascia which is responsible for the core strength
anch intesioa iy ofiagciaf whidh isadgpomsibie fassthiet eorierstrangsh and

t herapeutic force being applied to the .deeper snooth
stabity et the bduy.bTHis meisulteun rhare therapeutic fereebeihg applied

total force pressure applied to the bl adder and the
tosthd de€p@f sinbotthy palyscladbf thevbold wiclsouit havinditedaofease the

and possibly bruising or other damage iif the forces

tOMBI forke prag Qe ap faicPitle Rrideleraad the Sugaceofthd Body
manual or hand applied massage therapy towels or '

wRIdEWoRIP Faii1E i HEs BhifRRt MRARRRIIFY BHDRind &r RRAYr H8mage
provi de additional cushioning and to help focus the

ifItﬂF%’égs Wwhfke {@cpgz?at(jeeper w thin the body. Applying

S sane princi to our invention, adding towels

[P%?Q)ssigogﬂﬁgt%mPfBj@tﬂﬁé‘)&v‘M hmgggs htggd‘; R fhlage

exert e lam nated bl adder | I'nue to
Py B b SR OB R Dol A ey o
o SR RSB RS e e s B e hanos
dRgRH TN EhergHvt ARV @IBSS Saier BEGERaL i Piimegtion
g KBRIS 6701 AESUTHS B RO o BhuTbRAY e TR fbPel7 P
eiggfedtb@ethlealrgrr?i?\g&dd_glla%%%?r(SiZ)stc? SS,E’SLLE ljtg pass t'hfough the
exterior regions of the Body (68) and will be even more focused on the
mesh of smooth muscles and internal myofaschia deep within the interior
regions of the body (67) With imprerd therapeutic results. The focus of
the forces works much like a magnifying glass can focus sunlight by
varying the distance from the target. Therefore, one advahtage of the
present invention is satisfied in thét the laminated bladder is compatible
with the traditional manual or hand applied ABR treatment regimes.
[Para 67] Referring to Figures 7A and-7B, there is shown the
construction of a typical bladder (80) of the present inyention in a large

size format. The view is of the bladder back face (Figuré 7A) and bladder

cross-section at AA-AA (Figure 7B). The bladder is available in three |



with the traditional manual or hand applied ABR
treatnent regines. [Para 67] Referring to Figures 7A
and 7B, there is shown the construction of a typical

Wb 2667216:80) of the present invention in a | argRA26566951
format. The view is of thezbl adder back face (Figure

7A) and bl adder cross-section at AA-AA (Figure 7B).
The bl adder is available in three WD 2006/ 072161
PCT/ CA2005/ 001951 27 sizes: large, nmedium and snall.

siz8¢: llaigee rhedideeandasman Theriargerblaiderinascapagptoxinfate
100 M. at 10 mMm Hg. W thout the internal foam core

ait tapachy dFAY0 WRLLT 0 pAK HE. WITHGUE thRtiatern@Pfodrh @re this
air. Inthis way the foam core increases the

b%fedf o VEAIAY 2B reCRRRBRIMERAY SO nil B a3y Ih ROV ay the ffoa_m

ucing the air required to change the thickness o
e r [ ape _
ARSI URSES R RARTSL N e Qo 0
. . o _ . g
rddUEifg dhe Al iRy s Ehatife INE hicRAL: OB Be Bl Bladders
0si tion.the bl.adder ,and fogus force. of, t .
off Bensbsintind 1B 2B9shARE A b ule P gL ieiizR o i particular
treatment, Th referre di nent of _t rLesent o
aieas it g boduaT s ThPhinidy R 20F e dtinr of piaBdfE R varying
shown in Figure 7A and Figure 7B.as jt kA .can be ed
. thigknessunerdei toangraacayalelyRasitian she Hadderand facys the
is easy to nmanufacture. The bl adder has a | eft side
fqrge)of theblagddesppdhe gapct musgle ggpuRindsit raayises om
side (88), a front surface (92) and a back surface
tregtment.THhegpreferred @mbegisment ehtheppegseat invention uses a
subst anti al Ig. rectangul ar although upon inflation the
btaddesr havimgtBe simpleeshapedskowndn)FiguesYAang Fig@ye B as it
take a rounded configuration. The air connector plug
cdnl bR) usadifan a widdeariety of body sizes and locations and it is easy
to manufacture. The bladder has a left side (82), a right side (84), a top
side'(86), a bottom side (88), a front surface (92) and a back surface (90).
' The preferred shape of the bladder is substantially rectangular afthough
upon inflation the three corners of the bladder (94), (96) and (98) will
take a rounded configuration. The air connector plug (100) and air tube .
fitting (102) give the bladder a slightly polygonal appearance. In the
preferred embodiment shown there is a single air tube fitting used to
inflate and deflate the bladder. Pressure is sensed remotely. As the
pressure in the bladder approaches the desired set point the flow rate of
air being transferred to/from the bladder is reduced such that the

pressure inaccuracy generated by the pressure drop in the connecting



fitting (102) give the bladder a slightly pol ygona
appearance. In the preferred enbodi nent shown there
is asingle air tube fitting used to inflate and :
wiebdogoiéihe bl adder. Pressure is sensed renptrelrycA20¥5/001951
the pressure in the bl addes appr.oaches the desired :
set point the flowrate of air being transferred
to/fromthe bladder is reduced such that the pressure
i naccuracy generated by the pressure drop in the.
hosm(Riguiend |Wng 30640y 218 Wilt@pposadio zeom 29%dr i or out of
hose. (Figure 1 Items 39 and 41) will approach zero as
flewr dfigpsataozeroulin @hothidroambiodiraenb thereomal rbeatves fietings
enbodi nent there may be two fittings installed the

uﬁwléa e bR plagitol fadliRafes@pahte imand duattir-dlow khdw
and -pressure sensing tubes. This allows swfter

prd¥shipé 's@ﬂsﬁ@dnﬂﬁfs' ThisCallOWs sAefte Pl iFiRIrS ah@ GRiREIoNNG the

pressure d rential inside the tubes feeding the

%d;&?egs heth %e Bl prddRrk differdtRd SHEiBePRSUBES 386ding the'

ore owrate into or out of the bladders does

- bﬂﬁ)‘derr‘%ﬂ A& e%‘-ﬂ%ﬁﬁ%sk‘@% L@ﬁﬁg%%} {RFefdte FToW F fteSifito

I'S reache referring to Figure

E f&i‘%“’ thh Bder R oS RoPAER s9TR AllucRd R anefiRits,
ol sione SR BPICE BRERA"OD) 4 1"T150) S anda thi ckneos

téalr%fﬁ%lh%ﬁ refeTHR3 10 Tiue L Tidpre e BaAgar s an

ofitge denau BOR) ans anoinaisoencah ¢ DBt e, dferefie made

hybrid cloth _and plastic material which can
uprlay Hee seRmAl Aase T here ipAlseca sutsidemidsh gl 08), 3R inide

~ non-abrasive cloth-1ike .
width (110), and a thickness (112). The bladders have a nominal working

pressure of minus 100 mm Hg to plus 100 mm Hg. and a burst pressure
of about 300 mm Hg The front (92) and back (90) surfaces of the bladder
are constructed from a hybrid cloth and plastic material which can trap
air inside the bladder but presents a soft and non-abrasive cloth-like
surface on the outside. The material is heat sealed around the perimeter
of the bladder forming an overlapping sealed edge (105) which formé an
airtight edge-boundary for the bladder. Within the bladder is a
rectangular block of foam (118) that is able to accept pressurized air into
its voids. The bladder is formed by taking two pieces of outer material
an.d a suitably dimensioned block of foam and then covering the front

and back surfaces of the foam block with the pieces of material. A



surface on the outside. The material is heat seal ed
around the perineter of the bladder formng an
over | appi ng seal ed edge (105) which forms an airtight
werges/iaghdary for the bladder. Wthin the blRIKIEA20p5003951
rectangul ar bl ock of foam?%1 18) that is able to
accept pressurized air into its voids. The bl adder is
formed by taking two pieces of outer material and a
sui tably di mepsi oned bl ock of foam and then coverin
sufiicienHyhot SHRtRGSA8RNENNYS2Ec0 52l he edlgent 15) dRd fhis diso
the pieces of material. A WO 2006/072161
sersTIhermabsigdaedhe foagn dselfi Advantaoeeuslyuthefeam subhen
used to seal the edge (105) and this also seals the
comaipéthalbladderhis sufficientlyaligid dmaintaie bt byeralhshdpmof
rubber core of the bladder is sufficiently rigid to
thewladde mwhbe inflavead Andlismpliable endugihkaddeformhdn the body
inflated and is pliable enough to conformto the body
ofahetvieareeaDae .cother obtinerectfingbiar bdad devgisl the nbdutdder
is then cut diagonally to insert the air plug (100)
diagenally td nbettl e aprqsiag@o0Pand Fireingal1l02)lcegnisindtion. The
frtting are then air-seal ed using a suitabl e adhesive

aif By ARd -fittiggtaﬁ‘é%tthaﬁH’setaT@i BkingPd YditABle HhdsN ¢ athterial.

into the bl adders when they are first heat seal ed.

Alg}ﬁgﬁwﬂ the &F ?)fl j Fybe fP@FcQ‘dlt s tﬂé’%ﬁad&lér&@ﬁeﬁ BRdy are

ws the use attach any | engt ose of suitable

fir%gggf §LaiB F’gﬁ?'br'rgéni g%ﬁsigsvﬁ,a%ggrg-n pEBRARGR Y that

ug Its elTtm repl aced™w

o R S RO sy oSSR g b
th%thlgtlfldgrle%rga E{wg éﬁés?%’e.rlirﬁigeﬁ%% Y:)?lea itsieﬁ ,%S{) tbiena}rﬁ{nsa;teé Ja)nd
replaced with a hose of fixed length that is permanently attached to the
bladder. The dimensions for the large, medium and small bladders are, .
réspectively, in centimeters: |

(1) Outer length: 25, 20, and 15;

(2) Outer width: 16, 14and 12

(3) Thickness: 2 for all sizes. |

[Para 69] _ However, in o\ther embodiments of the present invention
othér dimensions can be used. Muitiple shapes and sizes ;an_alsq be
used in various combinations to provide exactly the right focus and effect
of the massage.

[Para 70]  Still referring to Figures 7A and 7B, a pair of parallel

VELCRO® hook strips (120 and 122) is horizontally fixed to the back



(2) Quter width: 16, 14 and 12 (3) Thickness: 2 for
all sizes. [Para 69] However, in other enbodi nents of
the present invention other dinensions can be used.
wdHobé@hesishapes and sizes can al so be used POT/REA0SHAEIS
conmbi nations to provide exactly the right focus and.
effect of the massage. [Para 70] Still referring to
Figures 7A and 7B, a pair of parallel -VELCRO(r) hook
strips (120 and 122) is horizontally fixed to the back
sUMAR0OD) @F 2he biRTdeCAPhE 5tipd 8k enfloged tafix theobladtier
the bl adder. The strips are enployed to fix the

" rePA@AERY to aSpalY alvatypdsitienbehént batthpdsidy. The Vdlero®strips
the body. The Velcro(r) strips -could be replaced by

- cdily HerEtace blianyiumiBansf Fiking hesansabbth embvatsle such as

snaps or hooks, or permanent nethods such as gl ue,

sr{/%h@r&ahogﬁﬁd%l g%rg'gané'ttc{%hﬁds L e a8 kfttie, pt'h‘é@'#ﬁ! E@hdmg or

umes t r and belt thensel ves coul

st t%??dlnqgghgf' ﬁ?&ﬁ?@é’ﬁ vBRIREL fhe bAsd dearitP BEEQH@H'%eres |

rring to Figure 8 there i s shown

| coeg.ﬂgt efpergrtq@cggh%htthg amtehr‘?\a?%ﬁgq s&ﬂéﬂ%ﬁdgkﬁdﬂssumt.

enS| t oam

AT, 2 e R T o o
ths: Biacdet 130 ol S BB kA %f{‘q's%ﬂfvéc%?é?hi Va»fe??“?m
hinebed i ot RIS SnfB R R
fixed to as _descri ow. The

VEI'eG%@t”)ﬁtf@érﬁ] m ?“F’é&lég)eobl%'@%fr%sé‘%@"@du%@s B&e fiunted.

belt and the
The higher density foam provides a stable area over which the VELCRO®

strips or other fastening means are mounted therleby improving the
stability of the bladder once it is fixed to the belt as described below. The
higher density foam will reduce distortions caused by the belt and the

| adjacent body and will serve to improve the focus of the pressure deeper
into the body to reach smooth muscles. The high density layer (132) may
also be made of other materials that hrave a significantly higher -
durometer than thé foam layer (134) which bresses against thé body.
[Para 72] Referring how to F-igure 9A and Figure QB; there is shown a
belt (140) adapted to be wrapped_around-the body of the individual and
receive a first (142) and a second (144) bladder in therapeutically
effective positions. 'fhe belt (140) has an inside §urface (146) and an

outside surface (148) and generally varies in length between 30 and 150



adj acent body and will serve to inprove the focus of

the pressure deeper into the body to reach snooth

nmuscl es. The high density layer (132) may also be
WaeReaf214t her material s that have a signifi caotloaz005001951
hi gher duroneter than thesfoam | ayer (134) which
presses agai nst the body. [Para 72] Referring nowto
‘Figure 9A and Figure ‘9B, . there is shown a belt (140)
adapted to be wapped around the body of the _ :
céntietetsandimwidthc@isge frorhi 6 to 301lckentimatera. sdoweer,

- (144) Dbl adder in therapeutically -effective positions.
whif malelssaiAdthehaengthsi amrl dedthgrdaache Ubéd) Fwalbeh inside
out si de surface (148) and generally varies in length
sPFRYE N adfprddiol pOLWHR 3GeSistinglfokc@CH Ha26&1B/sIHBLADR) of

31l centineters and in wdth (150) from6 to 30

the fidﬂj’f%bﬁaddé‘?"é%vﬁfat alWratheNS1e38 67 ¥ Qirb&ted! @igddaly
an t

W s can be used. The belt inside surface is

tc?/i%%selg\fet Q?Wé 8?“rt] ir?di(/gﬁﬁl".t oM AQVERa8P dritfie BRIf 09é1d8 vest

. . ating bl adder so that all of the
YRS BEGk DA AR vy SIS RS IO oy such
i s th . j .
o} SebBE b Brorid oEallgR, M RBE P HRLS YAf4sRHS 1p specic
id h i scl : i fi .

el e AR Avatodn Phate Bl ret S aRak g ety g
that the belt is nore confortable than a.vest, .| ess
mqtersRmtRrTalg thand Yestplassi B ushsand e USRS age

t her apy t? t he bo%. [ Para 73]D The belt has a first
apRHCaUG P P SATEOEFRRPKIRItA DOFY. The inside (146)
and outside (148) surfaces of the belt are made froma
[Paraet3lal t Hlae biell kast 2 figpt end (kb A) atchaasasond epd (156). The

stretch. Surfaces -(146;
inside (146) and outside (148) surfaces of the belt are made from a

material that is soft with a minimum amount of stretch. Surfaces (146)
and (148) are covered with VELCRO® loops. To fix the belt into a loop
around the torso or limb of an individual there is a pair of VELCRO® hook
'patches (160) and (162) proximate to outside surface first end and-inside
surface se_cond'end respectively. The hook pa'tches are rectangular and
have a similar width to the belt. They are about 4 centimeters in length.

~ The hook patches are adapted to engagé the loop surfaces on th-e inside
and outside surfaces of the belt in order to fix the belt in any desired
position around the individual. - |

[Para 74] Referring to Figures 9B and 9C, a label (164) is affixed to the

belt (140) proximate to thé second_end of the belt (154). The label has a



and (148) are covered with VELCRO(r) |oops. To fix the
belt into a loop around the torso or linb of an

i ndividual there is a pair of VELCRO(r) hook patches
wd gsoaned (162) proximate to outsi de surfacepErcatoosnros:
and inside surface second3znd respectively. The hook
pat ches are rectangul ar -and have a simlar width to
the belt. They are about 4 centineters in length. The
hook patches are adapted to engage the | oop surfaces '
. saried beseqental ramdbers €iat. Mhémeke beft isrepiiieidt to the body
order to fix the belt in any desired position around
tHehfirstetidvofitiad belt Bvealapsd]thedabelr atng specificdocatio® Bhdcld can
9C, a label (164) is affixed to the belt (140)

b@ i@ tifid € by ahk Rijaeaansumber oly hhfay)@&iltgr(iﬁg‘the bEeend with
| abel has a WD 2006/ 072161 PCT/ CA2005/ 001951 32

thePédrRe rﬁme@ﬂH?é‘bbR'mﬁﬁ'&%&cé&@@beat‘éﬁ%oh e R@ie idtation
applied to the body the first end of the belt

off YRE WA WitR iRl fBFcelbeiBCidiifed RFAABAVIOR brdfery
e 1dentified by

t he adj acént nunber. By al ways

a;ggf’ya&gw msmégﬁker%gegpgaqe&yé@ npl%Egnéﬂ%fQHmﬁd&m WEht

€ place sane | ocation on the

<G e DR e
eent of, the adaer s

B SRR P leaae el hips XBNERT Bbrle B fers
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pl acenent on the inner sur (146) of the, belt

th?sgﬁts Usieg FR?'&E%E%W@ ‘6@&%@? rfyoqib%tw-pét meaﬁmewnm@e
"~ with the loops on the ingide surface belt. To _
lqans on the ingide spriacemrsit. dp fariitats thedelaseaent ipf the t

for maxi num t herapeutic effectiveness the bl adders

bladders on the belt for maximum therapeutic effectiveness the bladders
may be easily removed and repositioned on the belt so that they press
against the same place on the body each time a massage is carried out.
| Figure 9C illustrates different lengths of the same embodiment for either
placement around the torso or limbs of individuals.
[Para 75] System Control
[Para 76] Referring to Figufe 10 there is illustrated the contro! consol
(180) of the preferred embodiment of the present invention. The
preferred embodiment of the invention is designed to operate in a home-
care situation by a non-professional care giver with minimal training.

Therefore, there are no programming inputs into the control consol by

the care giver. The consol is designed to provide sufficient information



may be easily renoved and repositioned on the belt so
that they press against the sane place on the body
each tine a nassage is carried out. Figure 9C
- WO tmeemmies different |engths of the sane enPOHCARIGE001951
for either placenent aroud¥ the torso or |inbs of
i ndi viduals. [Para 75] System Control [Para 76]
‘Referring to Figure 10 there is illustrated the
control consol (180) of the preferred enbodi ment of
totthe garesgiveridelivatingrtheTmassagecteac@irately gaeruta the
the invention is designed to operate in a hone- care
preisttiptioan Bhezprogrammoingssi theatontaobe pwitbrthei massage
mnimal training. Therefore, there are no progranm ng
proyrairsis ddwe biyea poofessionahsah dsya thérapist; engd dgnaniihe
consol is designed to provide sufficient information
pNBCABBIOhT 16 bt BGUitA100aCilifl 9Fhe p3dgtamiiing qrarar@items:
delivering the massage to accurately execute the

inRTARC AL RiaisPBhe THROWIRD! RITELIBES Of rhAssayenén thé dodyt hamber
the massage programis done by a professional, such

' oiaéré%sh'i‘@ 'i:?ﬂie_§tat AR ho BN maxtha kT BhAtrhMimas ibladde @
suitable facility. The programm ng paraneters include

p@éoséy?é’szﬂﬁ_bgs Ja‘gﬂ QUIE%hel AFALLANST AaxiMBFRARd Hiriffim

of pressure cycles at each |ocation;

p%PMQQQgEﬂWIQ (ﬁﬂgﬁ{ati@']ﬁst?lléﬁisgéﬁé PRbf8Uied to

_ ifation af " maxi mum and nmum - pressures
05 PR B Th PR oo RRnBSE S5 Rena
A L A g
| p%sce,s;l?g gﬁclggcérgzo%?ég@@tﬁ t6 %pslple%?ﬁct 'Poc%ti%%egril ftfllé: body; the
sequ'ence of body~locations that are to receive massage in a given set; the
number of repeated sets in a massage session; the number of sessioné in
a day; the number of days in a given prescription. For example, a
prescribed massage regime might comprise the following instructions to
be programmed into the device:
[Para 77] Day: Monday;
[Para 78] Set body locations: neck, shoulders, elbows, wrists in
sequence; "
e Number of cycles per set: 4 at each location. Hold max pressure at
90 mm Hg. for 30 seconds. Hold min pressure at 10 mm Hg. for 10

seconds;

e Four sets per session;



sequence of body locations that are to recei ve nassage
in a given set; the nunber of repeated sets in a
massage session; the nunber of sessions in a day; the
waordeen72061 days in a given prescription. For exagakesoei9s:
prescri bed nmassage regi ne Atght conprise the follow ng
instructions to be programmed into the device: [Para
77] Day: Monday; [Para 78] Set body |ocations: neck,
shoul ders, el bows, wists in:. sequence; Nunber of-
* cfolesepsionsgrer dayawitbdeur hevain@ivalspl d nax pressure
at 90 mmHg. for 30 seconds. Hold mn pressure at 10
o MRTesgrigtion 1d have domation of 30 days.s per session; WO
2006/ 072161 PCT/ CA2005/ 001951 34 Four sessions per - -
[Pdey 78]t h Oner alprascriptien parieod is tBredratedttherdevicehpregram
duration of 30 days. [Para 79] Once a prescription

wHEldckCotStHeeEdfiengived anliewHENOT pe ffoegy &y furithér haskageit
the care-giver and will not perform any further

reaFERES of HESHPLES tnMfts Byt @iEnt Hd-fer! Wien the prescription
care-giver. Wien the prescription expires the

ef@g@s e eareddiveMRilPHOMRERIPER thbTetiirh tHiedElavé &6 the

originating facility and, if necessary, schedule

e t ; '

oRGUEHTREFRIRG al f HecoLapL AN Bl of e
h : . .

R L i N T

: ngpe%sg%y'aﬁg thg@ety?cley reopvr%rgnq(?ned for prescription duration. New

' prescriptions can be programmed into the device remotely over the
telephone and Internet or through the mail using a flash memory device
that can be inserted into thé control panel USB port. This may also
facilitate remote examination and reassessment of the individuals by a
nufnber of virtual methods including video conferencing, family doctor or
care giver reports. |

[Para 80] Compliance with the pre-programmed and préscribed
treatment regime is critical to the success of the massage therapy. Care
givers may feel that extra massage time will improve the individual’s
health. The system protects against over zealous application of the
massage by disabling system functionality outside of the prescribed
duration, repetition and application period as determined by the

professional.



tel ephon'e and Internet or thrbugh the mail using a
flash nenory device that can be inserted into the
control panel USB port. This nmay also facilitate

v{)@g&g&ﬁg&am nation and reassessnent of the i pgip)iatesdbost
nunber of "virtual netbods i ncl uding video

conferenm ng, famly doctor or <care giver reports.
[Para 80] ' Conpliance with the pre-programed and
" prescribed treatnment regime’ is critical to the

[Pars ®a3S ‘ﬁor‘nbﬁaﬁ@éMﬂﬁtﬁ&ﬁ@ﬁﬂ%enﬂ%@m@t&ﬁh&d@t‘{ﬁéﬁﬂ‘om
that extra massage tinme will inprove the individual’

ufgé}! .tagygllwﬁoﬁy&fttﬁ@ ML R In AR e t‘h‘éeéaré‘ijl{/@ruﬁ\ay elect to
appl i cat :

cation of massage by disabling system
S B TS mRYE R Se Blihb RS horbiALic) skipped
sy {;g%@? ff'?@%l}’\? GRG0 9 BhetateCT) %f@ﬁ?p?rg%?ﬁ%rg
d

smgnzﬁ@%%h sl &1@2?%? @ﬁ‘&a%f% péﬁﬁag%%z’ rearly’
foigingp e ce Sesir%&%ah%f?e'bﬂﬁn"é‘ée 'augeia‘*ﬁ"asrgfe&%wna'
U ki f

IR B2l BAch proceey Wik FoRrelt a8,Ginbesas Beral BT Ak
caregiver to reveal their non-conpliance to,the
OHFQJ'flé%'ﬁluérigﬁnt'f'FF%F'@tE?Z]SUEﬁaﬁ‘|\§9§?’8Fﬁr\)\P¥'P"&ﬁﬂ%ﬁ‘ﬁegﬁcor
enbedded serial nunber and ot her unique |dent|f|ers

thatesystermunay it ipadegriste the sygRmicEhg Avstem nill alsoeqntain
system may be | oaded into tggﬁgstem The system wi ||

aaeab-tooatciock thatrcaanot besmol byahe cane givese The clock will
nodi fied by the care giver. The clock wll
be updated automatically during prescription loading and may be
checked to ensure an expiréd prescription is not reloaded into the unit.
~[Para 83] The system will also log a significant afnount of information
relating to the application of the massage, compliance to the program,
and may also record system parameters such as total operating time and
femperatur_e.
fPara 84] Still referring to Figure 10 the control panel (180) display
comprises a display screen (182) to display information to the care-giver
such as pressure within the bladders in p.s.i or mm Hg, a countdown
feature during various stages of the massage to inform the care-giver of
the time of maximum or minimum pressures for each Cycle, on/off

functions, self-test functions, instructional messages and massage

program selection such as head, torso or limbs, 6r Monday, Tuesday,



be updated automatically during preécription | oadi ng
and may be checked to ensure an expired prescription
is not reloaded into the unit. [Para 83] The system

wbhbosab5e | 0g a significant anmount of i nfor nelcir@A2005/001951
relating to the applicatiomneof the nmassage, conpliance
..to the program and may al so record system paraneters
such as total operating tine and tenperature. [Para -
84] Still referring to Figure 10 the control panel

WelipRsday ept.The dispday seen igiganenyllyarehne QDB arketer

display information to the care-giver such as

dRpESFHAE IYSTN thah EBe&ivdddERE displBy $s LEDrarnbakklitdn
countdown feature during various stages of the

yORSF A§RenC BEIbR tRel AR pf&/ Ecrébd Hre WcatbB&hiddBudh buttons

maxi nmum or m ni mum pressures for each cycle, on/off

fancCt | \ Chi j 4.anal
(LBA° 1 88 and €1 88) RlcH ARCHIAEFRnN NERS (REE qtRaganTi a

' 0, LQ7 : :

IRk Romatn bR gt HBRGethe UIHEY B G a1 nighg while the
.scr LS nerall 4 i 0. charact | 'S n i
GV ERR! 1S SHEPFIL prd aRetsior ARG GRS aF 23 HUELEY pPSibie

i el L ow green. Bel.ow the display screen are |ocatg
abfl A RgiAOR B8 natkligBind e na B iy oie Aoty & the

referably lit to facilitate opergtion in a dark_room

OB DSy VBB R ae 18 M PUTRRN T 8) GRBAAE 30 GRS 1 6.

the individual is sleeping and therefore all
funrdion. yrom (b8Bkcajy beta REOGER selestiogrutien and button 188

i ndi cators and backlighting tend to be dim The
canie: 2 pregEM executIbution ergn eamergepcy shuhefhbugton (ltem

button (184) can have an on/off function, button -
4518Bigucan )bdhe butdgnamasailse thieopragramoned ta respench td 88
instrqctions given to the care-giver on the LED display panel. For
example, the display may have the message “Bladders in place? Press 1
for YES and 2 for NO". The operator vs)ould then press the appropriate
button. The control consol also includes three LED-type displays: a
pressure display (190), an operational display (192) and a body silhouette
display (194). Pressure display (190) cdmprises a plurality of color_LEDs
(196) adapted to visually display the pressure in the bladders. The
display would, for example, show pressure from minimum to maximum
therapeutic.pressure as, for example, red LED (198) to yellow LED (200)
to green LED (202). In normal use only the green LED indicators should
light. If the bladders are abused such as the person rolling on them, or if

the conduits connecting the bladders to the device become blocked



can be a program execute button or an. energency
shut-of f button (Item 45 - Figure 1). The buttons can
al so be progranmed to respond to instructions given
WO 20de@7116x e- gi ver on the LED di splay panel. POT/CA2005/001951
exanpl e, the display may hale the nessage "Bl adders in
pl ace? Press 1 for YES and 2 for NO'. The operator
woul d then press the appropriate button. The contro
consol al so includes three LED-type displays:
dyringdnflations phery the 9gssusn indieatarsonay a@psmdytnelmljow or
and a body sil houette display (194). Pressure display
regdl eenioosripdicatingathereiisaikiprgbtémc AraudiEDslarifuseion may
adapted to visually display the pressure in the
akbabdavdudddieo afersphaycavetdider ffahegrasplre, display is not
pressure fromm ni nrumto maxi nrum therapeutic.

bpiresmoratared. fThe eparmianhal idéshblhiEll 92) 88hprigey al drowp 6D
(200) to green LED (202). In normal use only the

fcﬂ]rﬂ.@Dd—EﬂOMﬂ@ inelicite tohaeloberhiditthe dthtudef ﬂleaﬁ‘ﬁ@?,s?e

are abused such as the person rolli ng on them or

- cjdig, ﬁ@ﬁ\‘éw tthe IRAAEF % inPRAtPGAGYS émﬁ%i 'Greholdmg
econe bl ocked WO 2006/ 072161 PCT/ 005/ 951

aptﬂé.P%mHafsaee retfmhw% REGBSY r@rid&ﬁbf’ﬁh@@ﬂmy

approach the ye f'ow or regl ons I ndicating there

[Pa?afsuﬂgrObAtefH ﬁ'&trﬁpﬁh%i‘é d@gé{r}ﬂq Bfccthe e e pReSRILE

included to a e care-giver ssur e
T g L
B Sﬁ'gtﬁi’;reyt?e BRI AT e B R 30%5ne care-
R R MR AR
b‘a%%esrg %\r”h boef dgflar\rt‘ie?isg)g%ai(%u?r?%eggﬁ\?e tp?gss%rrgss.%rtlhg(te?hey are
easily placed on the body and fixed in place with the belt. Display (182)

-~ will give specifit written instructions to t.he pl_acement of the bladders.
Alternatively, the instructions can be given verbally. Once the bladders
~are placed the operator would push, for- example, button (188) in
response to a query on the display (182) confirming the bladders are
properly placed and the next phase of the treatment cycle can
commence. The set begins and the body silhouette LEDs (210) W|l| light
in a steady manner. Once the session of sets is finished for a particular

part of the body, the disp!ay (182) will indicate to the operator that a

particular session is completed and that the belt and bladders can be



‘program has been initialized by the care-giver, the
appropriate LED on the body sil houette display (194)
will illumnate and flash to cue the care- giver to

wb ame/nthel bl adders in the required | ocati ons Pom/alens/001951
body. The bladders will bé8deflated to maxi num

negati ve pressure so that they are easily placed on

the body and fixed in place with the belt. D splay
ri®2)to aidiffeesntebShERIChEION W ihldthBY | | Qs Lo the .
pl acenent of the bladders. Al ttgraﬁlgﬁm&e#@éqqﬁé)ftﬂe invention
ths bbH§tsiIABEeBRNIBEI ce,the bl adders .
are pl gced t he oﬁe??&o’?‘s%\éﬁéq@&éﬁp%@%iﬁﬂ‘pgg,&y orms.
fParh 86]( 18836 | yery on,the displa

(182) gonfirembgmgb({cﬁgﬁglﬁg)g&é?s&ﬁ'ﬁ SBLM '%rﬁc]éh¥lHﬁGEF

t . cycl an conmmence.

iR aucingnts @ (A LR, TPt 8 rein pa opoui 1 1
o ' t nner . ce the session of sets is
'h‘%?’éﬂgg% gF&agﬁg%P{é%a? gpch E;H"%?WQ R filGings. t Reerefore, on

.S A wi |l indicate-to the operator that a
lg'lgr ’?F@%F%#ﬁ%@s@dﬁ’?’s"%’lﬁ%ﬁ’@é&f £ Anveeuldke behnected to

dde an 2006/ 072161 PCT/ CA2005/ 001951 38

%@'@St@%ﬁ ﬁ"ﬁf@r]\é/ﬂ?tanﬁlo@'?dﬁéb fairdhwould diehaonnected to fittings
(gq‘ggdi 59(%? o{; the invention the body sil houette

i SHRY Inhlyis ‘M@E'Iﬁ' be tenmetha dueadr charehel fuotittsa single
&‘Para 86] The enbodi ment of the control consol in _

290ekuTE wakideerformconiyementriass agee ohsor e pait, of Febody at
(216) and (218) for up to two independent sets of

Pliged ér duabehanraliumt iswikeatonfbiningn@so siHyRs ehahRel BRits
the left side of the control panel, bladder pair A

togethermnd-whlhabioedkitier tid tomgteteRLAd P deAt %%g s to
s 216)

bl adder pair 8 would be connected to fitting

tzl::alg gl(aé‘,ja&)r it KainsalVew twoled ri lefsh @ H?ds‘sﬁaé‘g‘ 26 akdblace that
have different pressure profile requirements. For example it may be
desirable to place a large bladder_on the front of the chest and the back
of the individual; while placing two smaller bladders under each arm, but
all focused on the center of the body. These bladder pairs would require
different pressure profiles, but may require time synchronization of their |
actions. All sequences of two-channel operation are programmable.

[Para 87] There is no limit to the number of channels that could be
integrated into a single unit, or to the number of bladders thét each

channel would support. It is also conceived that multiple units could be

networked together to perform a synchronized massage on a single



channel . unit would performonly one massage on one

part of the body at a tine. A dual channel unit is

i ke conbi ning two single channel units together and

WP POYT28¢% ei t her two conpl etely independent mEISAGES/001951
to take place or it can al Bdw two conpl ementary

massages to take place that have different pressure

profile requirenents. For exanple it may be desirable
e bl adder on the front of the chest and

.tﬁ.\placle ahla?rg e f _
IPAYIdURLOENAT FeSTnlE Magsage uRit withomudiiple bladdenatoeld
bl adders_under each arm but all focused on the _
SLRPER BRSAGES SR Itangeysiypn differesdiindividuald. r equire
Eiffgr nt pressurezt%riqfiles, but may require tine
[Bara-BBbni 7438 BAMR20) d5 used doi program thesedaaprose ssor with
two- channel operation are progranmmmable. [Para 87] _,
thadreatmentopresafiption aithe rratrbaredialdaaiting sverhue leandt, or
be integrated into a single unit, or to the nunmber of
usiing asyothanstaragh amrhdowaloa/dmbdnédnnﬁﬁﬁclul:ﬂindf(%u@'n%@
'_co_nggi ved ;hat kaIti ple univts couI[éd be networked
inijed e wirelepe kbps,madiyy deibeondingk HEss Nr#HiS|
VO 2000/ Ov210e Por Gy oS oungr 86 SatAoR i fAdkifency
idéntificatiorn (RRIDIraAdagatili fantidrh atbédd RMletndh2d8R S idible
could perform massages sinmultaneously on different

alarei 2 2Ratay HePrichuddd té"ﬁﬁjﬂéﬁf%wﬁt%ﬁghteic}acté}g%tet finished or to

. program the microprocessor wt

idieated & PAuRMn ehé RGEteRh. A pﬁg&??ﬁﬁﬁ&%é&%%gﬁéﬂg& i the

Internet, or using any o st'or age

uppar ¢HHNSrHE} Bt [éoﬁ%l_giab?]ééé&#ﬁdwi rel ess keys,

medi a “drives, sing use _ i o frequency
[%%}f ! Znafgﬁgf’éﬁg’ll %.t%mu\églggt?'@Fc@&%@mﬂ\@?%gqmponents
of Bﬂiﬁﬁ\‘,&,ﬂg}?& \R/Qﬁ k%%\lme?n t reeafrti Qrin?rr]nggdonrott.t?é described here.
Our preference i; for the Téxas Instruments MSP430 programhable
microcontroller which is adapt_ed to receiVé and traﬁsmit operational data
from the various components of the system such as the pumps, valves,'
LEDs, alarms and pfessu're sensors. If necessary, the microprocessor will
interface With an A/D converter in order to receive data from an analog
pressure sensor.
fPara 90] System Programmiﬁg.
[Para_9]] .Programming'of the microprocerssor is done via a compufer
terminal that is attached to the microprocessor by way of the QSB port
(220). The steps undertaken to program the device are: (i) providing a

facility including professionals skilled in therapeutic massage; (ii) placing



indicate a fault in the system A power input

receptacle is located in the upper right corner of

the control panel at (224). [Para 89] The contro
wiysthEhkged to control the various conponent screh2dbibo19st
Invention is well known ingyhe art and need not be
descri bed here. Qur preference is for the Texas

I nstruments MSP430 progranmmabl e microcontroller which
is adapted to receive and transmt operational data

a fivivg ﬁ@ﬁaah%wﬁu ﬁ@awfemtaﬁapsa‘uttchmasysg@m asdtigson gth
punps, valves, al arns and pressure sensors. |f

th §?§|¥nafshﬁu§rh§§é(}%ﬁr9§ RS %eﬁéﬂp%htnc'rﬁ&ﬁafgicﬁeé’ést & ik

converter in or 0 receive data from an anal og

bcgqgﬁg%s psr‘aﬁés%.om;u?agé) 8&ler.%rﬁ.hgr@h%r§aeésammaeé gﬁg a

rogramm n € m Croprocessor 1s done

B q‘:e;sfacggﬁ%cigw AL B Sl
o A R S Yk s
AR RSl b AT e

.thera eutlc nassa in assoc
(ipr5ta ke PragE@mpIah scagy BF+ i) efmm'agé?}eiwmaggaae
" needs of the body by the professionals;

PYRSSHFeTYFIRg to the %pwle%d 1 e@ﬁéP&ﬁB@:tSFtGS %ggg@%w magsage;
body with reference to the body silhouette having a
(Vi) deterimipedhennaximgems and miniaiuda psessures dohea Pressure
- sequence.of the sites of to receive therapeutic
cyode aadethe(presputegpeofilies giseddorashievesthgsesprgs sudsy \viii)
into the programmble controller; (vi) determning the
.dewertréne ahe duration of maximum and minimum pressures for each.
bréssure cycle; (ix) programming the results of steps (vi), (vii) and (viii)
into the programmable controller; (x) determining the number of
pressure cycles comprising a set of pressure cycles at each of the sites of
therapeutic massage; (xi) determining the number of sets to be applied at
each of the sites of therapeutic massage; (xii) determining the number of
sets comprising a session of therapeutic massage; (xiii) determining the
number sessions per day to be applied to the body; (xiv) programming
the results of steps (x), (xi) and (xii) into the programmable controller;
(X\}) determining the number of days compﬁ_sing a prescription; (xvi)
programming the results of set (xv) into the programmable controller;

(xvii) programming the programmable controller to cease device

operation at the expiry of the prescribed number of days; and, (xviii)



pressure cycles to be applied at each of the sites of
t herapeutic massage; (vii) determ ne the maxi num and
m ni mum pressures for each pressure cycle and the
praewsan7eiepr of i | es used to achieve those presSpEfEaz005/0019s1
(viii) determne the -durat#on of maxi rum and m ni mum
pressures for each. pressure cycle; (ix) progranm ng
the results of steps (vi), (vii) and (viii) into the
programmabl e controller; (x) determ ning the nunber of
PFP@ERInMing bk ¢y ogoammable goatssierad nofysthecogarat@stat
each of the sites of therapeutic nassage; (xi)
retrarthierdevice e saidfaeilitpf sets to be applied at each
of the sites of therapeutic massage; (xii) determ ning

[Rara 9RInbeAithbughethe deERiptiBInEh6veS ESHiaPis ﬁfuch specificity,
e n er

t herapeutic massage; (xiii) determning t )
tivesessowldnest BaY-ohstriedarMirfsh thé fi 3( ion
progranmm ng the regults o# ste gh%5§?8€g¥fhéﬁgyi¥¥W3bUt

ak mﬁ&eﬂﬂgr@ﬁai}@w}aﬁid‘r&%f il of th@xa.?esgﬁhgw%fgﬁ?d

t he nunber of days conprising a prescriptio

eﬁ'lB?ﬂ:ﬁﬁfé‘ﬁtQ?)fttH% frﬁ/%rlkigﬁ: Glfl'tlf‘se{he)( é%arpoééﬁgmﬁt ﬂ'glepﬁiéun should

programmabl e contro r, XVI
; ¢ I to_ . ' atj t
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progranmm ng the progranmabl e controller to notify the
operator to return the device to said facility. [Para
92] Although the description above contains nuch
specificity, these should not be construed as

limting the scope of the invention but as nerely
providing illustrations of sonme of the presently
preferred enbodinents of this invention. Thus the
scope of the invention should



be determ ned by the appended clains and their |ega
equi valents. 42 MCSLLP Cains: 1. A portable and
renotely programmabl e aut onmat ed massage t herapy device
for bionechanical rehabiligation nmassage of snooth  MCSLLP
nmuscl es and their related nyofascia of a cerebra
pal sy patient, said device conprising at |east one
CLH | at abl e bl adder for pressure application to said
—paﬁﬁént, said at | east one inflatable bladder having a
single inflation/deflation port, wherein the at |east
1one infiat bl e bl adder is qdapted to be tenporarily
1 i“XBFtAbY TiFemataly Rrogammakle aptgpmetadiraassage therapy device for
predeterm ned massage | ocation by an adjustable belt
bigagchagicahrebpbitation apaseatetof sweeth missles end their refateslangbofascia
t herapeutically predeterm ned nassage | ocation, a
ofr eeschuali mrisygaientpsdid detiteeconemrivingodtl@dt @rednflatabllddiadder for
inflation of the at |east one bl adder over a first ,
prebsufedppliyatdn to Sgid@atent! Gidat 1edst bnd AARABRWIAGR] hiving a single
effective pressure, a needle orifice for maintaining
in®iaiich/Bdilafbn HBR! RRGUH thahd léas? Bg@ ﬁltﬂaiéaﬁle%lg%c%% qs]?aélias{ed % be

second plurality of seconds, vacuu
I radual deflation of .the at |east one,
ik hEEL B FERALR apt?*a‘iﬁgﬂ“wﬂ% PredeeEpiied FiSsee decatien
t herapeutically effective pressure, said needle
by, ?fﬁ@%égl%lgah%n%aéiarﬁhﬁ@e adgptedde meaithe Kentapeeftseidal | y
effective pressure for a fourth plurality of seconds,
thgrapeutiseBY pregeterminadabissage dovation, lagressuriziag plyiprfor thai d

automated massage therapy, said controller having a

capapiedand gradual irtasion ofi thedit Sabtedne W dEASVEr AdirstiHiraBty of
treatnment protocol prescribed by a renote nedica

seR6Is @S 8 ifPfl FherdMHRkiBAIR, SRdctve PleBiukélla MREQY AT B rhefintaining

delivered to the pat’ient by comruni cati-on neans,

[ | d data port and
AR PRPR Bk CBeciPeRle BRL%PR) PPl o Gans g
rendering. the device,in rative upon conpl etion_ of
eSS Bypibor FouTIeR Ao ERRe 5PERLY! he A Igdene blgdder over a
preyent over treatnment of the patient and a contro
third plurality of seconds to a second therapeutically effective pressure, said needle

orifice for maintaining said second therapeutically effective pressure for a fourth
plurality of seconds, a remotely programmable controller for applying said automated
massage therapy, said controller having a data port for receiving digital programming
for a treatment protocol prescribed by a remote medical professional wherein said
digital programming is delivered to the patient by communication means,
downloaded to the device by said data port and executed by the controller, the digital
programming rendering the device inoperative upon completion of said prescribed

treatment protocol in order to prevent over treatment of the patient and a control



43 MCSLLP consol for displaying a plurality of

operating paraneters and operating instructions to an
operator for execution of the treatnment protocol. 2.

The device as claimed in clggm 1, wherein the MCSLLP
treatment protocol conprises a therapeutically

determ ned plurality of controlled and gradua

i nflati.on and deflatio cycles of the at |east one
C‘%‘flgid‘f?éf‘%‘@é‘gtaf@}m& Eevu(tfjiq ®s1hpe premstes prdentrpingiastivctions to
of nmmssage |l ocations -on the patient for a '
an pRralpelor Freautign of Bgdreatminhptbtagmbunt of tine. 3. The
device as clainmed in claim2, wherein the at |east one
i nfl atabl e bl adder conprises a set of two inflatable
bl adders for simultaneous nassage at two nmassage
2| athaidenios as dlaindddtin @B qe 7k ' | -
wherein the at | east oné“?ﬁ?%gﬁggﬁgﬁgﬁggggé&ﬁg%n €8s
theMBefRLB ' rs faqr .sipgyltaneous .
rri;hg sage %te ét? %%‘?ed Erfaug%ggg% foggll A ?g %%égrg u#ﬂ%ﬁ%’é’@i aﬁ‘g dﬁéatlon
[ ' ' erein said pressurizing punp is
AR TR o Tl e Bl L Boinp i Eoredh opied aieslay of
first solenoighopefated inflation control valve
MAHFIGCAlons BB Aesdiens foR2 irmaneuti sallyededreeininainntisip ob e,
bet ween the pressurizing punp and the
inflation/deflation port, wherein the operation of the
pressurizing punp and the first solenoid is

3.cdht detitess dsinsdiinl chimgl wherel @e a0Rh Oht ﬁfﬂatdﬁ@%}%&’derdfdf
6. The device as clained in claim5 wherein sa

congridéses @t of ivieinfistadicNARRE Ewgﬁﬁg l.east one

bl adder inflation port and tEe1 a %u?%aaggqggta?&o Pripee

loWieghei N said orifice acts as a flowlimting valve to
al l ow pressurized air to escape the at |east one

bl adder at a rate that is I ess than the rated out put
of the pressurizing punp during

4. The device as claimed in claim 3, wherein the at least one inflatable bladder
comprises two sets of two inflatable bladders for simultaneous massage at four

massage locations.

5. The device as claimed in claim 1, wherein said pressurizing pump is connected to
said inflation/deflation port and a first solenoid operated inflation control valve
having an open position and a closed position disposed between the pressurizing
pump and the inflation/deflation port, wherein the operation of the pressurizing pump

and the first solenoid is controlled by said programmable controller.



normal operation, but is greater than the rated output
of the pressurizing punp during overpressure
situations and where such escape rate i s dependent MCSLLP
upon turbulent flow being ﬁeated within the orifice.
7. The device as clainmed in claim®6 wherein said
vacuum punp includes an intake connected to the
igfl tion/def|atjon port, and wherein operation of the
6. A& drYige Ahclagmeddn siais| S wherpip seidenesdlegrifivmishdisposed between
~controller. 8 The device as clained in claim?7
thafkleast one hiadder infatiin pemeanidriht aladbéralchbastoSimp, GANREh 353
an internal foamcore sealed within and uniformy
orcfimersetstaed flow Hititiig vdl\?egtbtallo%&sgﬁ?édoiihoaég%ag@ltﬁegét'lg’ast one
- material thereby causing the bladder to undergo a
bludtiet 8 MatCAANG Fedl ' |4 L.re operating
area as it isg?ﬁ§Pg?gg&§hg ﬂéﬁﬁgﬁgﬁ?ﬁsgﬁﬁhggg 'é@mgg
i ' L m erein idinternal foam core )
il Rl B el b oo i hof inersviooae amadring
Iﬁ%er of .foam so.that the at | east -one bl adder
OVSHAEPYGS L atQnsiapd herasusb esqare e tidependeatupon tirbuleat Sew
to a positive working pressure of plus 100mm Hg and
being qredted withinghe egfies.ve wor ki ng pressure of m nus 100mm
Hg thereby providing a piston-like notion for
focusing pressure deep within the patient MCSLLP 45
in order to act against snooth nuscle and nyof asci a,
7. ik deRe ek Blaimed §Qfidin i ' ' '
confort and placed to ?gggreﬂ]gll%g%gmg}d& sﬂai?lgiuﬁgsf’r %{elrn take
f s : fac aid insi.de rface of
con AR P BB i o B BXEy BB poPRUER af the 36 0unt pump
. ] 1 d renotel r ammabl e controller
s g&%ﬁlﬁ%‘?t eepraé’i?f%a% ?qp?rghgr_. prescri ption-based
massage protocol and executing the prescription-based
massage protocol. 11. The device as clained in claim
10, wherein the programmable controller
8. The device as claimed in claim 7 wherein the at least one inflatable bladder

comprises an internal foam core sealed within and uniformly connected to an air-tight
hybrid cloth and plastic material thereby causing the bladder to undergo a uniform

change in thickness over its entire operating area as it is inflated and deflated.

9. The device as claimed in claim 8 wherein said internal foam core comprises a soft
layer of foam laminated to a harder layer of foam so that the at least one bladder
undergoes a uniform change in thickness as it inflates to a positive working pressure
of plus 100mm Hg and deflates to a negative working pressure of minus 100mm Hg

thereby providing a piston-like motion for focusing pressure deep within the patient



i ncl udes an enbedded and uni que patient identifier
adapted to ensure that only a prescription designated
for that patient may be | oaded into the progranmmable pCSLLP
controller of the device. 1 The device as clainmed in
claim 11l wherein the progranmmable controller further
includes a real -tinme-clock adapted to render the
. devi ce inoperable outside of the operating tinmne
In Qreriie agfergamshanoqth mpsple aad mysfassis. brdswbersmgba st layer of
protocol ; and, further wherein said real-tine clock
foagnisiphiell e ipr demzforrand rpjaged ol acs théisodyennid caidilaedee 18/t 6f foam
" when a prescribed amount of therapy during a
isplade faerhidansids s@ipeol 0d eks been exceed t hereby
preventing a therapeutic overdose. 13. The device as
clainmed in claim 12 wherein the progranmmbl e
controller further includes a nenory for recording
107 M QURNes SHRAUA B LP 2RO RE 80l 5, SQ.LAAE e

MCSLLP 46 p essional  can re
ol s for. conpliance to a-

e ted tre nt. pr C
COﬁTZ’@g??TB%f&mF%%&%%{) W%ﬁ??‘?fﬁ%ﬂ@@%‘ aseqdnaspagepaeforq] and
claim 13 wherein the programmable controller is
- OB RARIFSEIRI MDA A& MEFBES REYIRCOPr ot ocol  conpri sing at
| east the following paraneters: |ocations of nmassage
‘on the patient's body, sequence of |ocations for
massage, nunber of pressure cycles at each |ocation,
1 maghedevienss dthifiedufclabh a00@herR{rAHS Bf @farRhai@ebntroller
| ocation, duration of each maxi nrum and m ni num
inBRASSAH &n ] | defi eagh i mm
Bl o LA e U AR TR T
j . [.on_.and th unber of, therapy
P2 Bioh GRS B1P Bl e 0BT e e a b i m

Céﬁnmgsg%hn sai d control consol is adapted for

of the device.

12. The device as claimed in claim 11 wherein the programmable controller further
includes a real-time-clock adapted to render the device inoperéble outside of the
operating time limits described in a prescription-based massage protocol; and, further
wherein said real-time clock combined With a memory renders the device inoperable

when a prescribed amount of therapy during a predetermined time period has been

exceed thereby preventing a therapeutic overdose.

'13.7 The device as claimed in claim 12 wherein the programmable controller further

includes a memory for recording previously executed treatment protocols so that a



providing the. care giver with instructions on the

proper nmassage |location of the at |east one MCSLLP
i nflatabl e bladder during execution of the treatnent :
protocol by including a_.huggn sil houette having a
plurality of light emtting diodes for displaying

massage |ocations in a sequential manner in

accordance with the programed massage protocol. 16.
meRlica Lo OBl Ca BRI ST cscaitan tiegtmeth @rasocsds for complimice to
consol includes a speaker for providing audible
ajprestmbeshtieatrsentto t he care-giver, wherein said audible

i nstructions MCSLLP 47 are coordi nated with massage

| ocation displays on said human sil houette.

14. The device as claimed in claim 13 wherein the programmable controller is
programmable with the treatment protocol comprising at least the following
parameters: locations of massage on the patient’s body, sequence of locations for
massage, number of pressure cycles at each location, maximum and minimum
‘bladder pressures at each location, duration of each maximum and minimum
pressure, the pressure profile uéed to reach maximum and minﬁnum pressure, the

number of sequences in a given therapy session and the number of therapy sessions in

a day.

15. The device as claimed in claim 1, wherein said control consol is adapted for
providing the care giver with instructions on the proper massage location of the at
least one inflatable bladder during execution of the treatment protocol by including a
human silhouette having a plurality of light emitting diodes for displaying massage
locations in a sequential manner in accordance with the programmed massage

protocol.

- 16. The device as claimed in claim 15, where said control consol includes a speaker

for providing audible instructions to the care-giver, wherein said audible instructions
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are coordinated with massage location displays on said human silhouette.



