22 February 2006 VACUUM ASSI STED Tl SSUE TREATMENT SYSTEM TECHNI CAL FI ELD
This invention relates generally to tissue treatnent systens. Mre
particularly this invention relates to vacuum assisted treatsmahrySNHEENs
that aid in the healing of open wounds. 5 BACKGROUND ART Vacuum i nduced
heal i ng of open wounds has recently been popul ari zed by Kinetic Concepts,
Inc. of San Antonio, Texas, by its commercially available V.A C (r) product
line. The vacuum i nduc&aCtiEM ASSISTIEICESS UFSERPATMENESVSBENM i n conmonl y
assi gned U. S.TEGHEICAL&IB6D, 880 i ssued on Novenber 13, 1990 to Zam er owski,
as well as its continuations and 10 _continuations in ? rt, U.S. ahent
5,100, 396, i ssued G P rglftei%lff,aﬂuogw%a’temen@y%ﬁ,-g\ﬁgf,e paigyBhis
Novenber, 16,ink8%3 relddéioWaunPatiRd tréathehl sy8Ras tHabSd aothd MABnd&opdiPP&unds. he
di scl osures of which are incorporated herein by this reference, Further
i mpr ovenent s BMKEBAUNR aRIons of the vacuum i nduced heal i ng process are

al so described in-k). : : i . 955’19’1

Zani er owski and U.'S. ‘ﬁg%ﬁngﬁ%egﬂéllgég?%jﬁéQléﬁlgjsé?%ﬁ%zng‘ggeeﬂgg@% Tzf% “Ar Sétﬁct a et
15 al . on Jur@nddis, hOVf sanAntdkibyTcRas, &ﬁﬁs?coh@ﬁd@@atfyl N@laple L AT Bipsgduargmees of
whi ch are incorporated %ref erence as thoug}p ully set forth herein.

Addi tional i nfpe syapBmdcKkhealing psesetsdanbecn daseribed decqmimenlgssightddhd.- e 2, 982,
i ssued on May, 9%588(9‘@3?1§d619NMber ?}, IQdO’tOZ.Luﬂie v&%ﬁit,h ellefs%c@}ﬁﬂﬁdtﬁﬁ’gdngn to a
wound of negative gauge pressure, ‘conmercialized by Assignee or its parent
under t haodespgmastioonin"peaddSnpatest?,s006196 GhusdioreMaich 1 1902AUG. patyrit $,260893,

t herapy, typi.cally inyal he hani shike cantract] f .t he wound
W th ol § aiesuRerr BB VY Ssr B EREaR G 2 h RS ERH LS. bl

t her apy augnentviich ke idvofbytasedhadeinr gl this refrémenitolicy ipprocasats\whd medifitdtierd at i ng

many of the kpnown intripsic side effectg, such as e r tion of edemm
caused by in(’i’lrtJ agggulgpqgglaedfl}egw%gcg?ﬁaretaﬁ@ ‘ﬁ@é@%@%"i{g\%@&ﬁ?@ig%fﬁﬁ? for
proper venouSyde&t 2600-to AfmiroeRidhd U.SVPatbnts 5,534 448 APy, 64568 10886 tBiAGFNA et
successful in the 25 pronotion of wound cl osure, healin y. wounds

. : .many.
previ ouslly t Bbagfine 18rI§&T andfpkyiSe B9 Besecctivatydhg digdnsuige of valtichie BRoRedEL i ve
pressure is Ly AR or R Berh! W ddiondl fuprbvRRHE ALK 20D bEdie Pressure
change over ?P%%r%ﬁg%&&&@r ect ?r?{)tac%r\é\%n t eoraat ep][ofe wound ﬁeal ing. A
vari ati on of dpscebslin .5 hatery 6,143,832, issued on Moty 181 998 theldurbyet alur r ent vacuum
assi sted therapy ,device i s.thought t b anifi tly incre ‘ te of
wound heal ing. Si rlﬁl %crtﬁcng,%heaapplécﬁg (c)img e %?%&g%lvﬁggu%gpyegél{eﬁ \C/?I}%?'grglta?%?%?he
patient receiiinge Wil rdhNGlaeR%e ddiR%ath SQadtiR A%Rtch 0fosliRt for “0fa Q@M
heal i ng, as increased physical activity is often acconpanied by increased
vascul ar 20 ci thetipmttimenlly wivblyhs themechanichldikd sontigctiomyd the euid witlisimubiapeeus t he

wound site. One barrier to a . ®
removal of excess fluid. In this manner, V.A.C."™ therapy augments the body’s natural

inflammatory process while alleviating many of the known intrinsic side effects, such as the

production of edema caused by increased blood flow absent the necessary vascular structure

for proper venous return. As a result, V.A.C.® therapy has been highly successful in the

25  promotion of wound closure, healing many wounds previously thought largely untreatable.

The frequency at which negative pressure is applied to the wound, as well as the

frequency of the pressure change over time, has a direct impact on the rate of wound healing.
A variation of pressure change over time, not provided by current vacuum assisted therapy
devices, is thought to significantly increase the rate of wound healing. Similarly, a rapid

30  return to normal activities for the patient receiving wound therapy, may also improve the rate
of wound healing, as increased physical activity is often accompanied by increased vascular

circulation, which in turn leads to improved blood flow at the wound site. One barrier to a




1 22 February 2006 return to normal activities is limted battery life,
which is aresult of the electrical power required to power existing
vacuum assi sted wound therapy systenms. Additionally, frequenFebiRSEEOLI ON
of the wound site is required in order to ensure the wound is not becom ng
i nfected. However, a rapid return to normal activities nust not preclude
the precautions that 5 nust be utilized during use of vacuum assi sted

t herapy to prrev@nd normathcavitieris limjied Yaage lied whish isndesak bfitht elsctficad powdre

cani ster, or entry of wound exudates into t unpi n 1ani sm..

Addi ti onal | reAted jomye%ﬂ_a%w%ﬁweamﬁn{] ﬁ@w@“&&?ﬁ@&nﬁﬁ%&ﬁ@ﬁ&y
oscillating paBsSioh Bf thO@oRld sRE is@éduired RWedRr tol dibulr@thi KBEndAE RotbB&niigsul t of the
size of the punp required to maintain the desired negative pressure at the

wound site, amfegtet Hpweseruerepigrctim thpermalagtiyifigsanysteot pregludethe pecaygorsythat
required to t e i lat il atl - own in
the art, are Tor iRy ATE e Rdn SRS i RO rflen IR iRE ol L0
exanpl e, to maxhdrexdatbsfiom feessuereorfehoywivatued exudates infoglk funggngemenhanism.

Typically the nass d/qr. stiffness of varjqus ents are.altered to
change the resonaﬁyﬁﬁpg GBHa m%?”@ﬁ?“ﬁﬁ%ﬁ”hﬁﬁé?e@ﬁ%ggﬁgwﬁ%W“%%%?QEing

condi tions. Iplmb$i thy RS stk ESuRE listidnk &re HeTRsult OCThe sisest thd pienpstqifedess of t he
systemis 15 increased_bé back pressure acraqgss the diq@ﬁragngof tpé

osci |l ating PPN fe8esiisd Brraiye Pressue ey OB sthandemg ety B SRy e e i xed
frequencyodr iiye bewa¥bquitd t_\S'oE&I’at% AR R IRInd burhPE Qs@iﬂlﬁﬁr%ﬁbﬂ]niﬁ, QEKRINGYin tHRS @
result, flow rate droFs qui ckly and the capability of the punp to_ drive
air at high priessiypiallysesigradtferdimitedepesptiigsghdjtions.nF @ cganple, & PryYizgdow
increased flqy ' u [ j agtdukice in
flowrate at?%%ﬁﬁ%@gggﬂ?gg?Qﬁiﬁ%ﬁgézbfgﬁa@gﬁ%f%ﬁ??@%%ﬁ??ﬁgﬁgeatgr sSi ze,
when utili zi egmporkitx aw afteredjioehange twcesbhant freqyepymbthe pump undvethedesegoi ng
reasons, there is a need fgr. a vacuum assi sted wound, t reat ne S m t hat
o capabl o ofratigraraEs: Bri i AR AR R SRR sRLEE | 2%
need fonsa nmtdsadblyibaikeéssitaadionntiasitdphiagil o petillatiegpurem t Tieyssoeant t hat
allows the patient nore nobility, while _reduci the risk of exudate

spi | | age or ﬁ‘ﬁﬂ‘ﬁn%‘?ftﬂéﬁﬁ“ﬁ’é’t‘i‘b‘m%?s 32’51 the é’ieg fregHepef ‘g’g’g 15419t %Bi‘ ° By ‘thepr esent
invention topfiRvh #8qRnMA AR S R MEH4Eicky hRBhEIBPhbIRY S eiMpuRBto
provides a neans for increasing the stimulation of cellular growth by a
vari ati on of dpyeaiiaihighpyesyure is fmitedy Aqgprdingly, iisirdse to nrevidegngrpased 8oV stes3fst em

‘('-: Bf‘ﬁ ein f ¢ apa%lgﬁerg)frﬁs%és%g&ﬁgs glg{ef"‘sraj:ﬂﬂe ii\{]%(;vbﬁite a@wgs,%u@{ ol & Nating
power “supply. n additTonal object of the présent invention is
to provide asigaificandy greatedsizeowhen wilifieg b fivel fragaersy dwillagagpinimg f | ui ds dr awn
fromthe wound si thr tm: %o?e%lcjntng rr]eea(s:(%%, - érg‘ }siar}lged’ 5P \\//a%{lum assisted wound treatment
system that is capable of automated pressure change over time. Additionally, there is a need
for a more efficient vacuum assisted wound treatment system, that allows the patient more
mobility, while reducing the risk of exudate spillage or pump contamination.
25 It is therefore an object of the present invention to provide a vacuum assisted wound
treatment system that provides a means for increasing the stimulation of cellular growth by a
variation of pressure over time.
A further object is to provide a system that is capable of extended operation in the
absence of an alternating current power supply.
30 An additional object of the present invention is to provide a sanitary and cost

effective means for sampling fluids drawn from the wound site without necessitating removal

of the canister, or disturbing of the wound site.




of the canister, or disturbing of the wound site 2 22 February 2006 Still
anot her object of the present invention is to provide a vacuum assi sted
wound therapy device that can be secured to an object so #BRéQui§do0e t he
| i kel i hood of disturbance to the device, while still allow ng conveni ent
pl acement for its operation. DI SCLOSURE OF THE I NVENTION 5 I n accordance
with the foregoi ng objects, the present invention generally conprises a
porous pad for i nskiltah@herobjesttod i ipadsdny iniverttion & tovpromtle 8 iveaumrassisiedwoannd dr ape
for air-tight, sealing, enclosure of the pad at the nd, site.. A.distal end
of a tube o WSROI Hetrboet AgRa Brne e PEURd FsRinE e
pressure at tihedeomeRehils ktilBallofvidd ddhebniaiMckient Bl op&atidar ovi ded on the tube
to allow for sanpling of wound fluids being drawn through the tube 10 from

t he wound si tBISCLO F BHEJNYENTONr essure is in conmunication with a
i mal d ft y 1 : j | dt
proxi nma n Y IHQCCBMQ&:}CC vﬁhﬁ?&! Cfoﬁggi&%ébé%q{hék%eﬂt ﬁlvérﬁﬁﬁ‘éagkaﬂly%&ﬁ%gs%@ 0

the tube for collection o d fromthe wound during t

appl i cati on gbroneppltfprviesepionsshstagtiall it p stouhd diteend & wouridrisape porradttight | nt o an
openi ng of the.canister, .and econd . f.ilter. i I, t t he
cani ster and TH&S %’?fﬁ"é%% o§ eﬁ%%lae{t%?ev“éouﬁg Séll'[s&s%r%és .ta{l ?ﬁoﬁ@e%ﬁ%@%&i?@ﬁ%gat ive
pressure may deRsiadlinbadeetogedvidenepative pressufait the dvobyd sifet Arfhad sangliog pati is ect

current, a power nagenent devjice, and jts s§oci.at ed wer nagenent
protocol, is W%Hg%%‘ﬁ tq %ﬁj f $Pe" t“foé‘w_ﬁ?la?l_éelw{gw_ Oug}ﬁlﬁiglm%lgs bei ng
suppl i ed {9y Giohfift wokHd'sROL A sédhr&d FHBIAGe SRGNB I i§ BdrhSukitdtioh #6H alpeoxsRaUhi® the
systemto a stationary object, such as a bed rail, or po such as t hat

| e _
used to suspefithegibecdirpbctien cagister rerarably Gannested G.th%bel‘ﬁq’écogléﬁ{on%ﬂ?jﬁi sed of
a foam havi qemeahloéﬁ%afwéﬁwdeg@r}gg li&tibﬂoﬁ%gétgzsge‘é‘éu}é? A Bge ik gas upon

n
which cell growmh is to be enc so as t d unwant ed adhesi ons,

but havi ng sagbfporiedritb yn ppeming ofithe opastercal  seosnd fikeats msitiprrddetwepmithaegat i ve

pressure thera ma conti nue uni npai re i . | Ui i cation
N th & vacuui BSTrBY T SR DGO gher fy s SRt el e el BTRMR, 20
The porous paticwit pirhig, spiptiséby aliemasng dralirecrayrdng apbwerongagswsait dfvicpoing s ny |

al cohol foam The fluid communi cati on.may be established by . .connecting a

tube to a dr ééseflﬁfaé PYRE Hlaage’f“ﬁ%lttp“a‘é"é’g i IB%’H’OF%@ tﬂ%ﬁ&?ﬁ%ﬁ?f{' h/g?p‘ﬁ%ngg?i on WO
99/ 13793, entyhi |sing SpltrHy difdsRfeNA chufpingahechiemmsisglizeibdreourd eat nent , "
the disclosure of which is incorporated _herein. Upon placenent of the pad,

an airtight SEHm jod stagprasyioRigebsughis aRed i s pple, stigh ¢5ikaf ased to SsPspdeuum

| eakage, Such,g.i583kFinBVenb& APV ded by placing a drape over the wound,
such t hat '
20 The pad, comprised of a foam having relatively few open cells in contact with the

areas upon which cell growth is to be encouraged so as to avoid unwanted adhesions, but
having sufficiently numerous open cells so that drainage and negative pressure therapy may
continue unimpaired, is placed in fluid communication with a vacuum source for promotion
of fluid drainage, as known in the art. The porous pad of the present invention may be
25  comprised of polyvinyl alcohol foam. The fluid communication may be established by
connecting a tube to a dressing, such as that described in International Application WO
99/13793, entitled “Surgical Drape and Suction Heads for Wound Treatment,” the disclosure
of which is incorporated herein.
Upon placement of the pad, an airtight seal is formed over the wound site to prevent
30  vacuum leakage. Such a seal may be provided by placing a drape over the wound, such that
the drape adheres to the healthy skin surrounding the wound site, while maintaining an

airtight seal over the wound itself.



the drape adheres to the healthy skin surrounding the wound site, while
mai ntai ning an airtight seal over the wound itself. 3 22 February 2006 A
conduit or tube is placed in fluid communication with the DBR&Brpag,2006S
distal end comunicating with a fluid drai nage canister which is in fluid
conmuni cation with a vacuum source. A constant or intermtant negative
pressure therapy is conducted as described in the prior art.

Al ternatively, the\ cagat dreebeps gsed irefliidconanirgchtioveith the fiem md, isssdistd ehdir t her

stimulate 5 cell growh,. jch.in turn may.shorten the heal.i ng..process. .
The negat i ve CPPEYEIGHES i“ﬂ@\ggié‘ﬂp Binage RIS J%W%dﬁﬁntfg‘ldscof%“%bcééﬂo%‘g\t}g? ARY"
target pressyggee. WidnaRos intdrdltas nhativasasae thafgets contfediideadtibed ar et

m ni nrum pressure. Flow rate of a variable displacenment punp, used in

accor dance wiPtifr arhehlisraghy, theinagaditie PISTUICISVAEX P YR 508 sgelo fartlist 8By range
by varying t E!?l%/g{) € whic ﬂﬁt@ﬂ%aﬁﬁoﬁeﬁ?heq{égiﬂté é)rc_;'cgss:rlcfﬁe ARhiivopRsAit wRuddeguency

i's continuou adj uste y a systemthat riodically or continuously
moni t or s t he thervessd rdusctn osst & \aeying tagget poesslat, evhidhrpecitldies bopraenatarghti ve
frequency for_that pressure.. Punp performance is thereby inproved over
variabl e di SHFEL tarﬁ%}r%gmﬂlpﬁ%? 980 in the prior art, w thout increasing
punp size or wei glFow rafel ok vaidble, displat@ngnepinay, nEeddeacobrdanct yyith ¢l presamti abl e

di spl acenent punp can be achieved with a 15 snal | er . punp, whi in turn
reduces the $TERIORNE TAETYFR] OFFT AFHRSSUG BRG] BY ‘éa%‘fgeth‘? fl%‘%%‘é‘?mi’ 8Ptﬂ? RpPBve ease

of use ang Pamnt ahinnin ¥rifelfeqhdiBy RRbAMAbusyHA Bl BY B &stewBhaparddicatly Bf essur e
source, such as a fixed displacenent punp, sonetines referred to as a

posi tive di sgprmseushtmeniters,the prgsyure pasess e Pump|te d&gminerile PHIWM HRagement
systemis utig L0 bd £ MABY ith BV RS&Atabi€0 1 nvention
is being supgeh%g%%o?ﬁg@%%%?%&?@éﬁ%ﬁndert di ?é_c ‘(f:ur rent .laThe power
managenent  sisplhemmentpprs sekzed getbe pricaiaitovithofit increasipigh size or veeightspl ay

termnal, or touch screen. |iqui crystal . di.spl

after a predSt™® aﬁ]iyr%lglﬂpr?%wgfe'&@ﬁpf ea?‘f/anla}lﬂg g%f?lg 5%{%%3%0 C%gg% %Cﬁlk é’p en the
power manager@aller piyisip,evhihrie Wemicdudel te bizé mdpaight of thooveralagiemdn ader tel ectri c
notor until the targeted power setti is actually |large.enough to activate
the notor. ZWPTHV"S"(‘?E%O%‘!%C ?Iﬂﬁﬁﬂ’élgy %‘{rﬂg_pﬁ{ﬁ%r‘&? gltef}%/aflw @?‘@e@reﬁgﬁwo&ge’
negative pressiiaga BY¥edllidptichberPurlh, 86rhétinges réTetidd t@8s dpiRitRe difpliddtedtipumpThe

foregoi ng has outlined some of the nore pertinent objects of the present
i nvention. Thegelspbfeidized.shoul d be construed to be nerely illustrative of

i/gge of the more g f}é;(l}é? agfgﬁl%ﬁt%%én aAngiiAaRd e AR QY lifReheh MepdstAN. -
y other beneficial results can’ be
20  invention is being supplied with electric power under direct current. The power management
system comprises deactivation of a backlight to a display terminal, or touch screen liquid
crystal display (LCD) control panel, after a predetermined interval. Battery life is further
extended when the power management system prevents electric power from reaching an
electric motor until the targeted power setting is actually large enough to activate the motor.
25 Insuch an instance, the motor is utilized to provide negative pressure by driving an electric
pump as known in the art.

The foregoing has outlined some of the more pertinent objects of the present
invention. These objects should be construed to be merely illustrative of some of the more
prominent features and applications of the invention. Many other beneficial results can be

30  attained by applying the disclosed invention in a different manner or by modifying the
invention as will be described. Accordingly, other objects and a fuller understanding of the

invention may be had by referring to the following Detailed Description of the Invention,

which includes the preferred embodiment



30 attained by applying the disclosed invention in a different manner or by
nodi fying the invention as will be described, Accordingly, other, objects
and a fuller understanding of the invention may be had by27 etgukiyoko the
follow ng Detailed Description of the Invention, which includes the

preferred enbodi nent -4 22 February 2006 BRI EF DESCRI PTI ON OF THE DRAW NGS

These and ot her features and advantages of the invention will now be
descri bed wi tBRIEFDIESERIPTION OhTHI BRANGENGS certain preferred enbodi nents,
which are intended to illustrate nd not tg limt the invention, .an
wherein |ike refer@fEenhy g?aéur%ﬁ"glag‘faff}tag‘?sl? the grrseinel ,nowg’e deverited "Wg‘i ch:

Figure 1 is 3eSeh@M&in arabifs b Qi pARRE cAbbdiSeME WHidatdBRhdAXsliasmau i | | zed
in accordance with the present invention. Figure 2a is a perspective view

of a fluid sanphatiylipithe nyentionzand whereandike referaecs nmpers refgyéo wipenents,

i nventiong 1gn&:1'n -8 2b is a perspective view of an alternative enbodi nent
of a fluid sanpling port wutilized in accordance with the present

i nvention.. Figur&ige §isaachematspdadki diegran efw tofuettivatnisaiciystpoutiiasd imf a punp
housing utilized in ."cgordance i.th the present invention.. Figure 3b is a
per spective JPB%dante il FPEHROUBE DN of a punp housing utilized in 15
accordance W th t IFgupyRSeNperipdstBBliedrvf a fidguhsimgdartatiized n acerdidcowitahar t s
representing the preferred steps in the inplenentation of a power
management sWSEHFRITVEIYBd i n accordance with the present invention.

Figure 54ps a f'O‘Pfig%ﬂeaibtisé%ér%fiﬁ&tfv@tvie%ffaﬁ‘%tePﬁaﬁfz@érﬁ%irﬁén@@iSa fiudd §a%ﬁ>ling port

i mpl enentation of pulse 2 erapy utilized in accordance with the present

invention.. NIDESIGRCEARRYVNGHOOTSHEVEINYENTI ON and | NDUSTRI AL

APPLI CABI LI TY Al't : . ' T e il L ily
recogni ze many al ? %ﬂ%r;taitl%]/%&?sg%lggi(’%{g&? gh)é bg(? é)(k:tlldgl%%pﬁrﬁgp(?ugsﬁﬂ? ulSlf\iretg %g

i |1 ustrati onacoordandedeth theepredent intention. det ai | ed description 25 is exenplary

of the preferred enbodjnent of the. present jnvention the sco f_ which is
i ted only byt BV enpemse s ebe BionbEEg o Hmb BB R dmn on | <
a vacuumass a&brin@yaithane freventShientidnat i ng t he heal i ng of

Figures 4a and 4b are flow charts representing the preferred steps in the
implementation of a power management system utilized in accordance with the present
invention.

Figure 5 is a flow chart illustrating the preferred steps in the implementation of pulse

20 therapy utilized in accordance with the present invention.
MODES OF CARRYING OUT THE INVENTION and INDUSTRIAL
APPLICABILITY

Although those of ordinary skill in the art will readily recognize many alternative

embodiments, especially in light of the illustrations provided herein, this detailed description
25  is exemplary of the preferred embodiment of the present invention, the scope of which 1s
limited only by the claims that are drawn hereto.

The present invention is a vacuum assisted system for stimulating the healing of
tissue.

Referring now to Figure 1 in particular, there is illustrated the primary components of

30 asystem that operates in accordance with the present invention. The present invention 10
includes a foam pad 11 for insertion substantially into a wound site 12 and a wound drape 13
for sealing enclosure of the foam pad 11 at the wound site 12. The foam pad 11 may be

comprised of a polyvinyl alcohol (PVA) open cell polymer material, or other similar material

-5-




tissue.. Referring nowto Figure 1 in particular, there is illustrated the
primary conponents of 30 a systemthat operates in accordance wth the
present invention The present invention 10 includes a foampadrldyh006
insertion substantially into a wound site 12 and a wound drape 13 for
seal ing encl osure of the foampad 11 at the wound site 12. The foam pad 11
may be conprised of a polyvinyl alcohol (PVA) open cell polynmer material,
or ot her si mhhdang arrpdiresik«adufﬁ:ieﬁhﬂtoﬁeﬁiwawurﬂi}%liﬂga\ﬁi wuge denpior e g&iatz:ethsmBSi ci ent

to facilitate wound. heal it er tha per
Tnear T nen. Poepariale aich Mhehale §ene ey e asbiaan st Baed ek o S
inch and 50 ppRE B liREH idch NGAdTe plRERableS ABYTEdRKEf ET48RbRSs p LR ﬁlcﬂ%ﬁﬁd)s'ty Of 45
pores per linear inch is nost preferable. Such a pore density transl ates

to a pore si PEBrblapprb2 poradensyy Beslales Ey2oise siz oAdRRr e BACHOJAIGPRE cat i ng
agent, sugh as cr ¥5§1HR1|011 Xf A n%lcatlﬁg 5%){! Glh ap(lzryﬁal vitflet %éﬁ}h@h‘é b3t RfngilakNOWN i N

t he art causes a color ch ange I nt foam 11 when in the presence of a
bacteri al agemnTsmgwswcmq: aracausmla colpr dhegetii the dpam blrwhﬂndeﬁie@wﬁer@agfd y and

readily ascertain,if a resent. at th %
Cont empl ot oa Cte bt gt sk Sy B iec B 18 MR fabileng 2

conduit 16, hetoweris ptd@altwhmdomdtsee ILQItambnteh@lamlnhﬁ t}enndlc&tmg :igenﬁmy'am 10
configuratio not s 0 presence of bacterial  contam in the
wound site 1% §’]ti‘?fiﬂll’&l n t@efQF‘f‘&V én‘%?“?f‘éﬁéhel“ffmaéé‘@rltzéf‘%&'& Ci’zﬂlﬁtﬂggt Ertﬁ”%’% Urbi ng
t he woundo bedon@arah&e(rnet SHORHh thE BrefenBESH Hadterid] BEMRAhiAd s i6 @leGrous ARAL, @uild
bacterially infected wound exudates are drawn fromthe wound sSi te 12 and

t hrough t he Eeesily indreaddy pscagpingdsitheuiidishrbing the sgued Red, gsithessyipdd be g peafly 51 so
cont enpl at ed 1&1%@&1?& BSlorf c‘ﬂ?ri?e B@gacgeﬁalm}{fea@ Glgﬁ'IdeeQuMets Qre%rm&ﬁ 't}fe%\tr(ﬁhél ¢ 15

agent. Addition of such agent serve to limt or reduce the
bacteri al depnitd ¥2yangd theeeghthe canduutHé dwangrpphdatien diegativhpressyent may be coat ed

or honded to_the. ipaipath bRl 8l i fem LPATALAR L0 UG, JBUIA e, Such

as during a sterile ernat 1 ve
i nj ect ed 15 nt agdnheAdditwmop acth dd ageht, @buld Rare¢ foilmrit orme@b@thmbamtmllabdehﬁtyﬁeseﬂf t er

insertion into, the e 12 and seal.i drape 13, the
foam 20 pad aijthe Wg‘mgo g?ds]:hﬁ agqnt gy g% ng]tome{}ﬁa%p%ﬂ ource 14
for promoti oms@fiod inthevousltl Sikd) ARE aSMFnY 'dt@ﬂle heabingprodss. k&l%ﬁﬁhtf&/élﬁ tthose of

ordinary skill in the art. The vacuum  source 14 may be a paortabl

el ectrical | yagsaiieiee pasked mES’rth‘?/@PIPP%Ut?fES’ﬁm&%ﬁQ}Hﬁﬂ%ﬁY%n pitcd¢i ded i n nedi cal
care facilities. Aggap h{bg1ﬁt9t}fe%uﬁ’<§ A réﬁcflsegﬁﬁéqgi't}f‘fﬁ@%oﬁ{d drBR 1Br RS

i nvention, the foam pa 5 wound drape 13,” and vacuum source 14 are
i npl emeng@ed psi Krisplacedin ﬂlhécgmnmncaapm withi Mh?utnmource 14 for promotion of fluid

drainage and wound healing, as known to those of ordinary skill in the art. The vacuum
source 14 may be a portable electrically powered pump, or wall suction as commonly
provided in medical care facilities.

According to the preferred embodiment of the present invention, the foam pad 11,

25  wound drape 13, and vacuum source 14 are implemented as known in the prior art, with the
exception of those modifications detailed further herein.

The foam pad 11 preferably comprises a highly reticulated, open-cell polyurethane or
polyether foam for effective permeability of wound fluids while under suction. The pad 11 is
preferably placed in fluid communication, via a plastic or like material conduit 16, with a

30  canister 18 and a vacuum source 14. A first hydrophobic membrane filter 20 is interposed
between the canister 18 and the vacuum source 14, in order to prevent wound exudates from
contaminating the vacuum source 14. The first filter 20 may also serve as a fill-sensor for

canister 18. As fluid contacts the first filter 20, a signal is sent to the vacuum source 14,
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exception of those nodifications detailed further herein.. The foam pad 11
preferably conprises a highly reticul ated, open-cell pol yurethane or

pol yether foam for effective permeability of wound fluids yhibigusydene
suction.. The pad 11 is preferably placed in fluid comunication, via a
plastic or like material conduit 16, with a 30 canister 18 and a vacuum
source 14. A first hydrophobic nenbrane filter 20 is interposed between

t he cani st er ca@imgrido the dwac ulhnivennd depelid, préferalily denprisos preasenteriovmatedal at
exudates from contam nating the vacuum sour ce 14. The. fi St fil ter, 20 may
al so serve adeastpepphierally pavspedpvth a Rressirg segpitm e dngrtvedpn jegjing ApRlGAIOR OV FdNG ¢ g
filter 20, ayghugddle 12SusElht atvactulfseaCbiitaso8 6 ¢ thb4voufd 41 1Behlaniui2(6
causing it to shut down" The wound drape 13 preferably conprises an

el astomeri ¢ meaydeplareddn fluidis semmyaicatipn aviththe fow | &Py aeys ohanappeidags i /dhat

sensi tive adhegsive,for, sealingsapplication over the wound site 12, such
. t 3
that a vaéuuQm sltgaeaﬁ %IgJ r?al ntrzi{%ned over the wound site 12. The conduit 16

may be placed in fAcuérding teotberprefriredinetbod afithdpreseet ifveanen] 4 sdsgndhvdrophafic an

appendage 17 that . 5 can he adher the ape. 13 Accordi 1
preferred netﬁhSI?ZdT InfeRes 3%68?%%\%5«35#?29 ?n‘gﬁlg 8%(;8%’ Shy dt %%ﬁ?}gﬁ%ﬁu%rﬁ?t er 22
i s inter posedhdreione @ert2D s ddviBdgebislviten the Gira fitlert206s alawaigethassdiilrsessod for th€he
addition of the second filter 22 is gdvant ageous %len t he '{eiﬂSt filter 20

i s al so used causte 1B o sughoisityptignethe fisbiilicr 20, may aqt ay gitll popser whilegheseeqnds i on,

the firstofilgigro30HPhBiE cABinfndibh bf WEAS SXudatéhintEihé RRusS seunsk 140 Thisl ter 22
further inhibits contam nati on of wound exudates into the vacuum source 14,

This separ ats¢norption offfunstipnsapte aissfety daviesand eyorfeo) (@ dmiig) devicsrllpysp for gich
limting) dey ﬁgﬁ-{g gex] : L b &arbaeer ed”
An odor vapo?gﬁ%’t? g!r: Jn%i%m\i/a%fbé rra%g' éﬁgﬁéﬁ%@gﬁk& I ﬁ?@??ﬁ%y abe I nt er posed
bet ween t he filterstay¥ bd interpogd batvaet the fisse Gltan 30 find thesecRl filfen22 ijerdertte

count eract the Pr_ogglctig Or ous_vapor.s

n  of |.0 ‘ pr.esent ;i h nd
exudat ea. 1 noanrerst e peffpn bR BT EY A RCR R b s WO 11 ter
23 may besi nararmdsatbddticne@ot shben), the odvrdafvy dita@3aiybefinttrpexed BEweandhd he
vacuum source 14, A second odor filter 15 may be interposed between the
vacuum sour cé&cend ]é}ﬁlEPpg?Pl"eg]F‘é °n él“llCI %?(YP&H"EP SHBTt 142%‘, SeFWdé’fig‘etﬁte’E m%PfV\[?% er
reduce the esfapRc@betNEhAORLOH S RRL NS afd MBxichAl heKEpdrt By Sl @ tofufthirt her
enbodiment allows for first 20 and second filters 22 to be incorporated as

an integral pesbee the eseane of maloderays vapore om ghegriesgntayignat A digiher gmiodinacndg - 22,
at | east one ' r Ik ed . ' | FRY. QMg use,
e automati AN DR Bk bl el PRORRARRLER kR st LMoL

syst em t @0 anyo asnt thai thafiltess 2(h a2, anlegsbenctaf b dredikelytiebdcoint eomgar@igatethd 22. A

g‘éggz Sf or s agprlillgr}%rr}cle{l lljl_i;e?gre i) ma%c%ﬁy agpogé[cf olf iinz c?rgerl%g re@ﬁc%\ﬁledéxggsu?e dr ?r?eeal abl e
system to any contaminants that may be trapped by the filters 20 and 22.
A means for sampling fluids may also be utilized by providing a resealable access

port 24 from the conduit 16. The port 24 is positioned between the distal end 16a of the

25  conduit 16 and the proximal end 16b of the conduit 16. The port 24, as further detailed in
Figures 2a and 2b, is utilized to allow for sampling of fluids being suctioned from the wound
site 12. Although the port 24 is shown as an appendage protruding from the conduit 16, it is
to be understood that a flush mounted port (not shown) will serve an equivalent purpose. The
port 24 includes a resealable membrane 26 that after being punctured, such as by a

30 hypodermic needle, the seal is maintained. Various rubber-like materials known in the art for
maintaining a seal after puncture can be utilized.

The process by which wound fluids are sampled, utilizing the present invention,

comprises penetrating the membrane 26 with a fluid sampler 28, such as a hypodermic needle
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port 24 fromthe conduit 16. The port 24 is positioned between the distal
end 16a of the 25 conduit 16 and the proximal end 16b of the conduit 16.
The port 24, as further detailed in Figures 2a and 2b, is 20 Fébsrags 2006 al | ow
for sanpling of fluids being suctioned fromthe wound site 12. Although
the port 24 is shown as an appendage protruding fromthe conduit 16, it is
to be understood that a flush nmounted port (not shown) w Il serve an

equi val ent pur posge. Tﬁlaeammarzlx 1s214seir1ﬁ@thud1g5 the nicshedleab bel martbaf;amez@ﬁnhhat
after being punctured, a 30 hy oderm c

mai nt ai ned. \‘}h“rointﬁ‘ﬁ‘sWIF‘h‘ﬁ%Jé‘F’ ﬂpﬁﬁgowsgvmhé megﬁﬁ&hﬁmﬂ%ﬂg |nt ai ni ng

a seal after jjRuURALIEH FigaRPLPA AUk e dQ6Hbed REURT PR&S 8, 10Y980hisiRRd Womi, o hiui ds
are sanpled, utilizing the present invention, conprises penet rati ng the

menbrane 26 whMayd3£1998.and wheseasieroge I%m@qm%te@hwmﬁbwahéulweséﬁmh he?
February Eoogﬁ&f Tumh¥d kd“lggy beTéaﬁoa%Q&’tﬂne%ﬁ rdofe dul nﬁe‘ﬁﬁsf hﬁfégﬂg pnbrane
24 unt woun

26 and into t port I'n contact wt OW ng
t hrough t he mayeerrvd axnmssxﬂé)d@efctwm@ndmtsdm sensii, vaations irllpm@maatehb wwnﬁlsgfur e 2b
and further scrib Pat ent 982 ssued to

vhy 15, 169817 sl Aicuse EradRtE Cos Honad e LERHSF wrfe s ol e 3"
set forth, tReabvdgieeiire coltamn, wiflle FRYRRr Riich Q0 AGS dcthy the peesaife creosrceormmam

| umens 31. The outer |umens 31 may serve as pressure dete tion conduits
for sensing %ﬁlfaqefea%vqnﬁmpﬂ@sfw@%m&w%W@}%@S ogly With{hejAneE {4t i ve

enbodi meny (AQLy, §M intebfYe vsi?tH?Fe"ssuHﬁE?éEn&{ thht WS cubBYbPhb oer thfens
negative pressure conduit, e the inner |umen 30 nay act as the pressure

detection coAbulntan altqmety ¢nabodinesnempt shawenin wish therputer fumed 34 sersiandiepor t 24,
conmmuni cat es %ﬁhye S%lﬁ‘e E(rh%uft MEAuid %9% oﬁﬂnﬁﬁ:a@?fvﬂﬁ fhe oﬂtteg%f‘n%fli gl .\é\‘nt h

pressure dete ’be” con e outer nmens
al ternate enbodi néh¢ va(cmm scmlva)naymom ofn mdnbble utrep héuserbwitlfd a barsings2as t he

outr | umen S1FRES Yt edts cb AR Pabnardbn S ORI M Ronsed

W t hi n aihous dgw3Aser td&asily grisplandb@ele the hbusgigr3es 3a and 3b. A handl e 33
maybe forned or attached to the hou5|H 32 15 to allow a user to easily

grasp and nove th&<esdiag lghesyefenedcaphgfiment of thefuesshtdpvaptiotye BEHSJPTTETH NS ~ t he

present i nvepkihoing®3 282 R8tdnSty oBREUSCRSs anliEavBRIAS HiNE sdpolt Pold f&t&ﬁmﬂ@ag y
obj ect, such as an‘intravenous f ul d support pole for exanple, provi ded

in the for m W@eémahﬁﬁomofm@nmiﬂa@eshmpm ‘Elﬁchmyylki‘ea(éc@ﬂaah@%m@?ovm in
the art, Sart gstlgg)%ﬁhﬂ%l gh F\bhetnri']ﬁfmwglgg i ¥ orlad.'?(}éﬁl%n kv?thﬁlr& r@cegﬁr(ﬁ%epos' tion

within a reces’ housi ng ng nmechani sm 38 1s provided
to all owza heh@ismgﬁ23Ahlngngxm69hajlm1ﬁ&mpnbwdéd wrmllbW@erviaum Hgo 8@¢ndawtwipdt 0 a 90

degree angl eﬁI)rI;l né‘hlo'{lssmgs %20 {oeu% & Ogb Eiégcr)e% angle ﬁ%ll’lt &St ?‘é[d p\c/)seltlon An alternative
embodiment (not shown) allows the clamp 34 to be positioned at up to a 180 degree angle
from its stored position. The hinging mechanism 38 is such that when the clamp 34 is fully
extended, it is locked in position, such that the housing 32 is suspended by the clamp 34. A
25  securing device 40, such as a threaded bolt, penetrates through an aperture 42 of the clamp 34,
to allow the clamp 34 to be adjustably secured to various stationary objects of varying
thickness.
Alternatively, the securing device 40, may be comprised of a spring actuated bolt or
pin, that is capable of automatically adjusting to various objects, such as intravenous fluid
30  support poles, having varying cross-sectional thicknesses.
The present invention also allows for management of a power supply to the vacuum

source 14, in order to maximize battery life when the present invention is utilizing a direct




enbodi mrent (not shown) allows the clanp 34 to be positioned at up to a 180
degree angle fromits stored position. The hinging nmechanism 38 is such
that when the clanp 34 is fully extended, it is |ocked i mpBsirtiagrz006uch
that the housing 32 is suspended by the clanp 34. A 25 securing device 40,
such as a threaded bolt, penetrates through an aperture 42 of the clanp 34,
to allow the clanp 34 to be adjustably secured to various stationary

obj ects of Vapydndgs itstpbivedepsis. Indhd @efaid enttofliment) es iledatell ingthel 8w cleardd, nay
be conprised of a spring actuated bolt _or pin, that is capable of

aut omat i cal | Y1 4st MAGT ¢ B okt dstramig 1&@‘? actual piepsu S}eﬁsttp%f\/gﬁﬂa‘t? O B 30
support pol es; e HavidGr theh D Pre &R S ekl R @lgelfiésskiB ISR Aive Hofr Bivsent
invention also allows for managenent of a power su&g‘lé%é to the vacuum

source 14, i mowerdequiredtorreach fHezaed aroswig/is Faludateghin 1 prdsamtordiyent i on i s
utilizing.a direc Jolld ASudl lShP N owe R ke, 1 n the
preferred'Sen‘38‘§igrr¥%%"?r?£§srél%ﬁFh%g%rggﬁgeg%erc#%{?gt%?rg%c art %@50 Fi gdre 4a, a
nmot or cont r olenddiveimber diveesweris hdiellzeppiatl toghemsior 80.i I§the egfsal preasireds equal to
a target pressure 46. If the actual pressure.is |ess.than.the target
pressure, a tgéeﬁieér?‘?‘%/@e F?B%%Pre?ﬂ“ievti]e %B@%éerm?tgrqﬁvﬁ RO A JSSARIEHE? t ar get
pressure i s GakeihAbd e ad o Wiltiet RIAtBhHA] powEns tededrtd veerGnpaiestalipoepei r ed t o
reach the target pressure is greater or equal to the stall Igg[)agg)r 49, the

T

tentative motér s deerpaipd that Be ey noyeris gafepate & PYFEORS s owpr the e

actual prgssys ovidk %glbfi‘sfupﬁﬁk%@o B SotRBELlf tRIGRANE BowdriEadeqidteab i ve not or

. ntathS
drive power is ctilec%?ease and a determnation is made as to whet her

addi ti onal poweronsthngalbimver.shavantiepewertivacsialy prabiedisrthe motor 3G: The mogor
det ermined { Dak s RELENLEM N SoROUBH ol URABALAL forld pRUBKACHRGARASS! Al |
not” suppli e 54. 1f the

power, the 16t Entative p%wer 'S to the notor ' ]
tentative powensursl agsied drtpeedeermioadmgetpeessine Bteakivangageef such heystearis i ive

power is actual %}%&é{%hﬁ%&%@ﬁ tsl?pﬁ)gc%g) t%)ﬁ%e rgcg?ruvgl}%g Fi)tqglgo heceSR gla{nffﬁh dynctions

as a cl osed IPBY ressure 1s continuously

nmeasur ed 1agaidisd pleb@rdapeIRIdgsV AEd theAp g eAccprdatpby batteryllite isadteadiddgauef such a
systemis that it prevents power from bein s,ugpl ied to the notor when it
i s not neces®AVS i Bt pesdlesshy yoed Faporst the Mok WHFBY SICENSEEEE Y fi ed for V. A C

therapy. Accordi ngla¥ery RALE RitherlekfeRdddSasehisatelei tRefodkirt s Figareidf by
needl essly used to power the notor when it is not necessary. Battery life

i s further eptoiigh messs isidhuas pr ifegttddsotvise mogvenblnamm@ﬁefmqem:#ﬁur e 4b,
o o A0 O NGRS S Py R PR LGSR S RSB BBy TP 0
19 of theopr esari Fignre8hyt ilisar ifut pmf@asmen, suoh 4 targetepr@pire dagised; of dypaiton of
I nformation %?fher%g}(/:, gctglgteg ?’f gl?z}cklri)grh?gfs thlé %su%?c%isﬂ’laeydw sg(l;wr(l:I }‘rllrﬁédrg 8. User input 55
may also be simply touching the visual display 19, which may be a touch activated or a
pressure sensitive screen as known in the art. Activation of an alarm 55 may also activate 57
the backlight of the display 19. An alarm may be automatically activated if an air leak is
25  detected at the wound site 12. Such a leak may be indicated by a drop or reduction in
pressure being detected at the wound site 12. The backlight remains active until a
determination is made as to whether a preset time interval has elapsed 58. If the time interval
has not elapsed, the backlight remains active 57. If the time interval has elapsed, the
backlight is automatically extinguished 59, until such time as the user inputs additional
30  information, or an alarm is sounded 55.
Referring now back to Figure 1, battery life is further extended by means of a variable
frequency pump drive system 80, when the pump 14, used in accordance with the present

invention, is an oscillating pump. The pump drive system 80 consists of a pressure sensor 82,
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of therapy, activates 57 a backlight of the visual display 19 shown in
Figure 3b. User input 55 may also be sinply touching the visual display
19, which may be a touch activated or a pressure senmhvxggé}ﬁ@ﬁpze% known
in the art. Activation of an alarm 55 nay al so activate 57 the backllght
of the display 19. An alarm may be automatically activated if an air |eak
is 25 detected at the wound site 12. Such a |leak nay be indicated by a drop
or reducti on aicontrod B&RaISeake ngallefreptey dave titveit 8o uindhesiréferrdRimbbieent

backl i ght renai ns actlve ntil a_ determination is eth

preset time iHIETFSTUF ST 3o mgpuEy thygrespyre i‘cﬁ%ssf}ier?ﬁmpn‘{ﬁga\féfe?ayﬁggowﬂ%‘fong Plapsed,
the backl i ghts S EBd. nﬁe%@ﬁdo‘l’@ys@% 84l cfetehﬁﬁeith@@thﬁ%ﬁdr%'ﬁe@@ﬁcﬁfoﬁ%@dmp tthe
backlight is autorratl cally extinguished 59, until such tine as the user

i nput's addi t igbaathepeessurd weasered and relayeddyy tha RapsAyIE 8en8Qs §Ad EF SEMUREBEr i ng now
back to Figurg %nc;bfi’){ ﬁl@ %anl %glaﬂl %&éﬂgxﬁqﬁﬁﬁ bgfh% @&gx%fisygt\ém@%ﬂﬁer Qépegted'lf?‘f)ﬂ abl e

frequency punp drive sy 4, used In accordance with
the present comtinemtslyofThe pmnarsyslsm|8l4ladgustm§1;te pmaple fiEheenpyidnvedntuied6sy dtiesm 80

consi sts of press sens 2006 ontrol system 84,
and a vari abl?hfl[’l”fnf‘é?(ﬁl i‘ﬁ8§/m’&‘fni‘58 ugfl‘?yc(% efmlggﬁ) goks er%ed embodi nent  t he
pressure sensor 8ZhewrasytRIatidve: f&rqeaf@‘ypﬁn@drﬁmystéﬂ‘neo gﬂwm,tha/m«:mnebﬁthe el ayed
to the control %stem 84, The control ystlgm 84 det m nes the optinmum

drive frequeREyPAHio hefraxipize JI.WGS@P’R’/ HRsHpEE YIRS, é’%*lﬁné‘ﬁfnaﬁ‘as %l ayed by

the pressyr eaaﬁa/%@cvaﬁ&ubﬁb% gu{@d@i% ﬂ%u&c@%?QMQGO% facuitiohlyPlBByskfh may
be determ ned by the contro system 84 either repeatedly or continuously"

The control $)swrsimiss flawjrae pxsr theextgrded disnueney @egee A ¢ et st fernages f s t o
d th t { t
o 2 4R SRS R, B oo o

84" The use he v system l ows the
pressure of frvesasipgiie pdrp sizne drvavenghx | Gonseientlynbatteytlide lgﬁlr@amee}d@is thub | ati ng

punps, the maxi ress ubl . i drive
frequency by S6Hl réaﬁn%%% & |nf° glrt?'alf}i HO?K?VI%%%G E%ered g(ba sﬁr%ﬂ)? ?{%&?g‘g& })%\% rate
over the 1ext eneeativelyea siglaypetfamgce ]éﬁel ® themdrtm fipat fianempn davodysteingumpsinp 14

is significantly inproved over existing fixed fre ncy. driv st em punps
wi thout i ncFaHSiaRgeYen Grifass PEmBy F§HE PatsgHEe Et@ IWIO"B%W é‘l‘@o‘fni‘é) eis
further extepdedratitysrin@li.ng the user greater mobility by not having to
be tethered to a stationary power source. 15 Alternativel a simlar

per f or mance | evel Theprefaedembndiragnt alsq 1%@6%?5(@%1@?@%%}106Pf?f‘@ué&g?‘é%tﬁ(urrps can

be- achi eved Wiyt SOBILGF RUThe, fnuRaH by 1RFELPOICHIAR S 1duin o | Tor Oved
y inproving the por e unit fie preferred enmbodi nent al so
i ncr easegot hescitationubigtrgseme mfacqpaiphdieéthrgxgbwtsmdayf algorithms of a software program,
utilized in conjunction with a computer processing unit for controlling the function of the
vacuum source or pump. The program is initialized when a user, such as a health care
provider, activates the pulsing mode of the pump 60. The user then sets a target pressure
maximum peak value and a target pressure minimum peak value 62. The software then
25  initializes the pressure direction to “increasing” 63. The software then enters a software
control loop. In this control loop, the software first determines if the pressure is increasing
64.
If the actual pressure is increasing in test 64, a determination is then made as to
whether a variable target pressure is still less than the maximum target pressure 70. If the
30  variable target pressure is still less than the maximum target pressure the software next
determines whether the actual pressure has equaled (risen to) the ascending target pressure

66. If the actual pressure has attained the ascending target pressure, the software increments

the variable target pressure by one interval 68. Otherwise, it refrains from doing so until the
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oscillating the pressure over tine, as illustrated in the flow chart of
Figure 5. Such an 20 oscillation of pressure is acconplished through a
series of algorithms of a software program utilized in conpapedd,enosith a
conput er processing unit for controlling the function of the vacuum source
or punp. The programis initialized when a user, such as a health care
provi der, activates the pul sing node of the punp 60. The user then sets a
target pressuétgal pfettdMABLRARK theakdtadiagtirgt fravsgel Ifpliecasisbletarperpreasne peak

val ue 62. The software then 25 initializes the Br ssui_[t‘ee6 di reﬁtion to

"i ncreasi ng" rgghedtramagpymiect prigsredhhe test of blagk v Qe SOIEBREFIPC PIEBPE 1 n thi s
control | oopgitdign ROUEMBERLT 69 sl 1SLAIIRE BRSt ﬂr‘éssﬁrgg?%s3§ fldl€intoShe NCreasi ng
64. If the actual pressure is increasing intest 64, a determnation is

t hen nmade as dpwnwathparhedrits gsajifatarmbycde- t ar get pressure is still less than the
maxi mum t arget pr . i 88hm LS. Still

| ess thangt he nnxi%ﬁnigjﬁe?\g?g%}’{%rpé%gﬁ?gl%{Iﬁgggg% V\(;tél?eé nex?ﬁﬁgﬁféfeﬁéluiees whet her
t he actual phessithenhdtheeggaibed of the Swmval B )prdfdvablaschkewcngepfabougéto B essur e

66" If the actual pressure has. attaiped the ascending target pressure, the
software inc tagcor o Ve afFeee E‘&BTer"pr essure by one interval 68.

Q herwi se, it ref@hd@nhl HRsGRII B cRaingth tekt d4hLdetekthindBore fien afayle 106 act ual
pressure has equal ed the ascending target pressure. |If the varia%{)ei Fgflarget
pressure has Whetberdhrorriptle targskpraisiedssi calst ban e amipuiHar et @Essust 7pI160R 70
the softvgre sehR t&rgg REQPSIN A1 griltdr Fh iR mihPrunf @S BAedshE the@8rane nitie

vari abl e target pre sgre begins to nove into the ownward part of its

osci | | atory dstedanes svhther thevcgialpressug pasrstaineddallcn i) ithe deseerding targalpressyer
conmon uni t [ r 0N , ' . '
preferably i ?\gt %Eeh%?ag%élg)mgﬁg%gﬁ &E%%Et%e %g£n%£{ée glggscs)l?[ it}%eggithg% géeCY%JrlegSZr ence
of the user, tHefvatidbi tagttipadssype Bpenerinteival 7de Otleasisaig reifmins Esm deig s@until the

determnation is then nade to, whether the vari.able.target pressyure is
St or et ot BT RN i e e gl ate Ry By RS
target pnessidached theShihinlunOtafat @Essiirb anth R offblot U tHea6f@dre ptetispriesutehe
software next deternines whether the actual pressure has attained (df al | en
to) the descéiesiontor Hictating /d<ad i variaple tyrget prssuschegis (nedpp hefRey iy yal ed

the descendi gﬂt 6@&95‘&11&&&?@@% erniReiBRbL PYRcEss daamaRMmtiShe tRLdvRIBIMee tar get
pressure by " 72. OGherwise’it refrains fromdoing so until the

ne interva
actual pressowsinpmedequal ed the descending target pressure. If the variable

target pressure h %\gnilll: ﬁleri%ﬁg'(ﬁilgg Egen %Qhﬁ@ﬂrﬂg{eﬁ{\gﬁ{ r’eﬁa;e?lgéf’g&.r c@rteii@gr%ﬂﬁe& est of

bl ock 74, the software sets ressure ITectlon i ncreasi ng" 73 and
t he vari abl eembsdiatnty thessmbedibegishsvatsempeentichbpwanef expwple dnly, and not to

limit the scope of the invention. Accordingly, the scope of the invention should be identified

only in accordance with the claims that follow.
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part of its oscillatory cycle. This oscillatory process continues until the
user de-selects the pulsing node. Wiile the invention has been descri bed
herein with reference to certain preferred 20 enbodi nent s22 Fébesay 2006
enbodi mnents have been presented by way of exanple only, and not to Ilimt
the scope of the invention. Accordingly, the scope of the invention should
be identified only in accordance with the clainms that follow, 22 February
2006 What i syla@iskBenddSs: 1.. A systemfor stinmulating the healing of

tissue, conprising: a Porous ad; an airtight .dressing; 5 a neans for
connhect i ng aldﬁéwﬁﬁn@ﬁd“8ﬂ%§%d%ﬁﬁﬁﬁg@WW$& MPHEYr essing; a cani ster

r enovabl y connectggo&gsﬁmproxinal end of the conduit; an electric punp for
appl yi ng negative pressure to a wound site; a first filter positioned

bet ween sai d cani steirtighhdtessmgd neans for applyi ng negative pressure; 10 a
second filter positloned c%%xtléélﬁl?%a &&thidnd bf f&onﬁﬁi{ htligPid aRdith, means for
appl yi ng °negati v8 "BFessure: ard a neans for nanaging a power supply source
to power said el ealchiigerpemigrably conbleetedipsitpeoritodl eod afi the dondiisr ei n said first
filter and said second filter are.incor oratedtig%%um9§wopening of said
canister” 15 3. TABCESES BRI TP IEETHC BP T RET ¢onpri sing a neans for
sanpling wound fI yifes fiitd positiéhed Y&ivedh said camyterihd tdiempars cedppiging hedatise f ur t her
conprising a nmeans for securing said systemto a stationary object. 5. The
system of any of ©H8SUstecedi ng cl ainms wherein said electric punp i s housed

Wi thin a,,portabl ¢ hapshnpg pos%Q)n@d berEenSYid e HRdr afd¥hidhednd ®rRpsigiagdi ng cl ai s
wherein said porous pad Is conprised of an open cell polynmer. 7. The

system of cl ai m 1negeeivepresssiaddnmeans for nmanagi ng sai d power supply source

is conprised of deac“fé%%gm?a 'g@g?%&lsil so}u&_e% o LAY 180 Sfunth.

predet ermi ned i nt &VARS stemadf” claimd or 7 wherein said neans

f or managi ng2saité spaws bf daippl wheson sk fiissfiltepSdsaidpedosé Bltesfargipeoyramatedigto

el ectric power fromreaching.an electric notor until sufficient power, has
been gener at ed %Hﬁﬁ@?%@é%@c 9" notor ' .

15 3. The system of claim 1 or 2 further comprising a means for sampling wound fluids.
4. The system of any of the preceding claims further comprising a means for securing said
system to a stationary object.
5. The system of any of the preceding claims wherein said electric pump is housed within a
portable housing.
20 6. The system of any of the preceding claims wherein said porous pad is comprised of an
open cell polymer.
7. The system of claim 1 wherein said means for managing said power supply source 1s
comprised of deactivating a backlight to a display after a predetermined interval.
8. The system of claim 1 or 7 wherein said means for managing said power supply source is
25 comprised of preventing electric power from reaching an electric motor until sufficient
power has been generated to activate said motor.
9. The system of claim 1 wherein said conduit is comprised of longitudinal partitions that
form a drainage conduit and a pressure detection conduit.
10. The system of claim 9 wherein a plurality of said detection conduits are arranged about

30 said drainage conduit.
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9. The systemof claim1l wherein said conduit is conprised of |ongitudinal
partitions that forma drainage conduit and a pressure detection conduit.
10. The systemof claim9 wherein a plurality of said detegs remue9ndusts
are arranged about 30 said drainage conduit. 22 February 2006 11. The
systemof claim9 wherein said neans for sanpling fluids is conprised of a
reseal abl e access port to said drainage conduit. 12, A system for

stimlating t1h.€1m?it&ﬂgf&£imtg' $hiEn sEOMPdnk Sirignpling fRak eusmpeed oba an ai rti ght
dressing; a neans for connecting a distal_ end of a drainage tube through
sai d dressing; regalshiapesesPoptdoiNtBr)EsAMEEt ed to a proximal end of the

drai nage tubg) R.5Rh! P QRhAkAShMRERILRE BARARM,E or appl ying negat i ve
pressure to the und site; and 10 a neans for managi ng a power supply to
sai d sel f - cont ai negopuspidng nechani sm 13. The system of claim 12 wherein
said nmeang for managihn ai.d power supply conprises deactivating a

3 it

backlight "to a digﬁ Br ey predeterm ned interval. 14. The system of

claim 12 or 13 whamngkuis fSadotdndvaansdistarendafadrhinggesahiedhpogiesaidsiogsphy  conpri ses
preventing electric power fromreaching an.electr] ptor until sufficient
15 power has beenaﬁ@ﬂ%@é?@ﬁmg@C&@FP@%P%*?E@BMﬁB%8#£Gggymaﬁgm%ysten1of cl ai m
12 further conpri §isfl8cchtdiRaPpEmbRE nieiiRlsmer AppIyig rebativelpressukbo thEeusy st em of
claim12 further conprising a neans for securing said systemto a

stationary objeerd 17. The system of claim 12 wherein said porous pad is

conpri seq p of a polyyl Ay, ﬁé&gﬁ%g L gox%g Lo 4 selfcshyateaPuinBing Slebiiisat i ng the

heal ing of tissue, conprising: porous’ pad; an airtight dressing;, an
el ectric punp3f Bie sapph yi dgmni@getcrairesapkrasass fop manrging seidipd Wl supply oBnpiisesani st er

YLy, ComeG SR LRIl AR LB ARG P eosur e 2 housi
pressure; a mearns siasm sdaim 12gr $ Aivtlerhiawaiil ngartsdoamataging smdpowenbjppbt ; and
comprises preventing electric power from reaching an electric motor until sufficient
15 power has been generated to activate said motor.
15. The system of claim 12 further comprising a means for sampling wound fluids.
16. The system of claim 12 further comprising a means for securing said system to a
stationary object.
17. The system of claim 12 wherein said porous pad is comprised of a polyvinyl alcohol
20 foam.
18. A system for stimulating the healing of tissue, comprising:
a porous pad;
an airtight dressing;
an electric pump for applying negative pressure to a wound site;
25 a canister removably connected to said means for applying negative pressure;
a housing for containment of said canister and said means for applying negative
pressure;
a means for securing said housing to a stationary object; and
a means for managing a power supply for said electric pump.

30 19. The system of claim 18 wherein said power supply for said electric pump comprises a

portable power unit.

-13 -



a neans for managing a power supply for said electric punp. 30 19. The
system of claim 18 wherein said power supply for said electric punp
conprises a portable power unit. 22 February 2006 20. The 1,00 pg! @l m
18 or 19 wherein said power managenent means is conprised %?yaﬁggktpvating
a backlight to a display on said housing after a predeterm ned interval.
21. The systemof any of clainms 18, 19, or 20 wherein said power managenent

means is  conprgedstah oPASKERL: 19wabeRIskil GoRQWRInaddnRM heasRicgpaed ef ectri c
motor until sufficient 5 power has been generated to activate said notor,

22" The syst em dhetptign breklighiete aidisplan prysaisbhaysiag piig apredelempreddearef a

pol yvi nyl al ! y - al iksing a
condui t havi (r%ﬁg)'hgﬁeﬁ?] %%?ﬁma?l&éﬁgagﬁdgh%&goﬁhe%@gﬁ %ﬁlgiﬁﬁ%r@%%&g%lir oxi mal
end i s renpvabl songoisnedpedertiog sladtde pawir fvmreahidg saelectdOmaostril swheerts i n
fluid conuni cation vvibt h t he t"\@!é)ndt'Sitt e. 24%. . The system of claim 23
wherein said cotfOis PasiPEngsAEprd 0w BiNgMYui nal partitions that form a
drai nage condpi theapsed opilamsi8rehetbat QK foatus pahid ubrhprise®of aifoyvirybilesiobf cl ai m
24 wherein a plurality of said detection conduits are arranged about said

dr ai nage ponduifoam-15 26. The systemof claim23 further conprising a nmeans
for sanpling 2%&%&{:& bgc‘ié{imZ%-ﬁthh_é‘oni)fﬁﬁlg MeBidust havifg 2Foxhar Sidansatidaneans
o

for sanpling wound fluids is conprised a reseal able access port. 28. A
system for sti nndamdnderchsaldesdximg eod isteraevally connggied igjspid canigergpt ik pad; 20
an airtigpt dresshings s ARA0SuhMicABR WL 08 BAALive pressure to a wound
site; a neans for managi ng a power supply to sal d means for appl yi ng said
negative pr @ssTiesystandf daime2arvehefenr saidaoyduitgs sampuliserbefddnigitedipnl partitions thover a
time interval, 25 29..The sgste? of cl‘a(%rtn 8 Whgrfi n said neans for varying
sai d negative p%’ggg UGB e 2 PESFHs elei‘féo%%otnu‘g " pressure to neet a

varyi ng tar ges. Theasseth 6f claidi®4 wieisysinahityof said ddtettidtcontidtsaiernnanged abautyi ng
target pressure oscillates between a target naximum and a target m ni num
pressure. 22 FeBidpigaee gopsuit

15  26. The system of claim 23 further comprising a means for sampling wound fluids.
27. The system of claim 26 wherein said means for sampling wound fluids is comprised of a
resealable access port.
28. A system for stimulating the healing of tissue, comprising:
a porous pad;
20 an airtight dressing;
a means for applying negative pressure to a wound site;
a means for managing a power supply to said means for applying said negative
pressure; and
a means for varying said negative pressure over a time interval.
25 29. The system of claim 28 wherein said means for varying said negative pressure comprises
adjusting actual pressure to meet a varying target pressure.
30. The system of claim 29 wherein said varying target pressure oscillates between a target

maximum and a target minimum pressure.
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31. The system of claim 28 wherein said neans of managi ng said power supply
is conprised of deactivating a backlight to a display of said systemafter
a predeternmined interval,, 32. The systemof claim28 or 33, ﬁ&k@o§gid
means for managi ng said power supply is conprised of preventing éelectric
power fromreaching an electric nmotor until sufficient 5 power has been
generated to activate said notor. 33. A systemfor stinulating the healing

of tissue, COIPIhSHRGn of RaiRPIOMErdRRid ABandbf thirBing @S R BippBIis asmprlstdt i ng
punp for applying negative pressure to a wound site; 10 a neans for

maxi m zi ng punpOﬂk@meHE@beﬁégmaobﬂ@@gﬂW@mﬁéﬁﬁﬁﬁmﬁﬁapﬁﬁaﬁ€5ﬁ§“fﬁWﬂnanaging
a power supply {p s%ﬁ%rgo?aglhl i%'??%h%maid‘?’n%angf&em%gﬁlg Qi@f)oﬁér@&ﬁﬂﬁg’ wher ei n
said nmeans for maxrm zing punp flow rate conprises ‘means for varying a
drive frequencycondbisedidferesyrsing miectfic powadrifo8Becashimgen plegaé whotepwms sytheicnfar yi ng
said drive frequenc onprises:.. 1 ressure sensor for nmeasuring
pressure écrossp%ﬁ?gmﬁﬁ%§¥m§a56HV?EW3%§§ﬁ8%¥¥or det er mi ni ng opti mum dri ve
frequency f or3zsaisgstdan iR stirfll@ing\ie: He@lingdT €issaelcempidiget ed by sai d pressure
sensor; and a variable frequency drive circuit for driving said punp at
sai d optimum dri véPofougpadency. 20 36.. The system of claim 33 wherein said
nmeans for nanagingngmﬂﬁmggﬁ§% ply is conprised of deactivating a backlight
to a display of said systemafter a predetermned interval. 37. The system
of claim 33 or 36 ankssilkiing paimiforepphdng tsgativa REEGIUFAC & WOBIRTCs uppl y i s
conprised of preventin | ectt ] LRYa58d- dhosci | I ating punp
unti | sﬂPficientaﬁ%ﬁ%rOﬁggﬁ%%%ﬁﬂgﬁﬁgﬁgﬁég%k%gggg?gg?eg%aid oscillating
punp. 25 38. A_syamﬁmnébfmamgmgh@pWagmmﬁguhadkbﬂ@mmgpthsue substantial l'y
one or mor e Of B Eg epHin g miiys By Mg Rling riRR) AR Bt 20

means for varying a drive frequency.

35. The system of claim 33 wherein said means for varying said drive frequency comprises:
15 a pressure sensor for measuring pressure across said pump;
a control system for determining optimum drive frequency for said pump relative to
pressure detected by said pressure sensor; and
a variable frequency drive circuit for driving said pump at said optimum drive
frequency.
20 36. The system of claim 33 wherein said means for managing a power supply is comprised of
deactivating a backlight to a display of said system after a predetermined interval.

37. The system of claim 33 or 36 wherein said means for managing a power supply is
comprised of preventing electric power from reaching said oscillating pump until
sufficient power has been generated to activate said oscillating pump.

25  38. A system for stimulating the healing of tissue substantially as described with reference to
Figure 1, alone or in combination with any one or more of Figures 2a, 2b, 3a, 3b, 4a or

4b.

30
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