WO 03/ 018098 PCT/ US02/ 27070 VACUUM ASSI STED Tl SSUE TREATMENT SYSTEM

TECHNI CAL FI ELD This invention relates generally to tissue treatnent
systens. Worog/opspg i cul arly this invention relates to vackremasy2rred
treatment systens that aid in the healing of open 5 wounds. BACKGROUND ART
Vacuum i nduced heal i ng of open wounds has recently been popul ari zed by
Kinetic Concepts, Inc. of San Ant oni o, Texas by its comercially

avai lable V. A C (r)¥g T\ 3 BSUESICRENT T SYSHEM i ng process has
been desd?E(HéHICALdﬂEirﬁnly aSSI gned U S. patent 10 4,969, 880 i ssued on
Novenber 13, Za rowski. .a as it inuation n

Cont 1 maat i ons TP nec G By S BslBlstadin S dufR bR Mt 00, U s
pat ent 5,idGhtidéOB]ates its sddaan hiweditatnldt sybRhS thatlhid idkhS heglilg@fibpém, 527, 293,

i ssued June 18, 1996, the disclosures of which are incorporated herein by
this ref f¥At. Further inprovenents and nodifications of the vacuum

i nduced EatkoRouvpaegsrare al so described in U S, patent 6,071, 267, issued
on 15 June 6, 2000 to Zam erowski and U.S. patents 5,636,643 and 5, 645, 081
i ssued to Arg¥acwmeinduced healing of pren FUNdgy r%ﬁ’éfllet?ng/P@méf%dibY Buptiet i vel y,

t he di sclosur es of |ch are rat t ed ref ce h fully set
forth horSrrertalt ot 1sO SRR Aol RUEIEV BT pholB s, 1) &
pat ent 6,Thé 2aQ8a, indsdl E@hhﬁglpﬂ&fbgss hs bed® 88 ciilied ik bémmeily absignked UgS. patehtce, t he

application tg a moun of pe e pr ssur commer.ci alized by 20
A55|gWee4é%98ggwﬁﬁpéﬁ &Fqs §§géﬂﬁﬁFW6 ‘a%ﬁ LSS ASuHLEHORS @b s ur e (or
"V. A. C. (IepntinuafidiR idpatt, Uyrplat@alsl wommkéae&oﬁ Nﬁrqunam aak:-patdaes.gonggsact i on
of the wound with similtaneous . removal of excess fluid, |n this manner,

V. A C. (r ysseefeheysinbautfmd s andie-Sopaignt 3. 5R %2 atsued Jupe Kt o e ditclpswss whi | e

al | evi at 'o@g/h{?iﬁ'&}'e 19$0r§J}§te5H&¥YH bly i fé?ébrﬁes'ﬂﬁh&flﬁlﬁ%%eﬁy% ASdifi&l€ions
production of edema caused by increased blood flow absent the necessary

vascul ar oftheyeeuyreingseefl ealing @wpss\a@weﬁ@tbed . U Aspagent €U 1,267, \espedOn( r )
therapy has. $os @ AR s ﬁfsuhatérﬁ Pfﬁ 43 AEB648 08 Pls q&%ﬂﬁ%m%w e
heallng many “wounds preV|ous tTargely (htteat ab e frequency
at which ah@gaumwlél P smdidy i83199|55p¢spmﬂ1velg, thé disglosuna, of adichelrd ineg@porhed
frequenc t he press gver ,tine. has d|re ct on the rate
of woun d%l){ efFrence t%u@ﬁ ;uel\la/tsetatnlq Perelrne é'&sddlrtlgh%l r%rélﬂroveme l(fatve aﬁ?%eneélt pr ovi ded
by curr embscwaedjmrw Sgsakehit e,d4:t9ﬂ2r amed oBCMaj'el\m 998, to Hant, biolght to significantly

th t f d t t |
activities 1ol PREEAT ERIERS DA DR ey oty APEENHGP0E  he
rate 200 WouAd H5abRk s dAEEEAIRT RANTKF Rlidl k¥ foS-piteP-Foconpani ed

by |ncrease vascu
therapy, typically involves the mechanical-like contraction of the wound with simultaneous

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

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

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

30  devices, is thought to significantly increase the rate of wound healing. Similarly, a rapid -
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
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circulation, which in turn leads to inproved blood flow at the wound site.
One barrier to a -1 W 03/018098 PCT/US02/27070 return to nornal
activitiewoios/oisopsted battery life, which is a result of tla/whzetore cal
power required to power existing vacuum assisted wound therapy systens.
Additionally, frequent inspection of the wound site is required in order
to ensure the wound is not becomng infected. However, a rapid return to
nor mal acdtimité hemahasivitiests ljpried battkey tifep whick ceauteswdinef thdaecticahpeterbe utili zed

during use of.vacuum assisted therapy to brevent inaquerte illage of
Woundex FMTELTPPHRT PRETE ST Lrp Gl el Jogh R auphafdly, Fhis{he

punpi ng ie&AIcHh 5Mhe woded §itedNRuikddrih badet REBsIRE the@smad isafoebecomlidy t he use of
fixed frequency oscill ati.&tgeﬂvgrllmps i n the . prior art. Such limtations are
the resuftegsd tHRveypy & rapy ISUIEP R Y Hesdm o ROt RERSAgith RIAE s that g

negat isv e nsesesidlieddurind @sa\oruackusi dsSisted DY tdpreshd GlalivittehtkpliREé 6ry i fe due
10 to the power required to operate the oscillating punps., Gscjllating

punps, a¥orpbandatss trera the qanisigr, ot erfpf Afayqupd geaigh Ege Thg PUMPiRE eghaisst-at | ng

condi tions. FapqigX&Mhfitatid aPPEdElafd vilWhe RESTSHECHERHEY Abatdlg @ f1xed
frequency. Typically the mass and/or stiffness of various conponents are

al tered pemphiatbgepndierty Ssdnlimitationsare dgagsubiof thesize giiepnanerequired Besi gn
operating. ¢ kit i I r Wale i

of1 11 nes ARy BHRe depahBGRR 2R KA RHIRE b PHARAoRSH EARE R HIP

di aphiwagh bt power reguiiel taoperae thanpillafing puepso rRssillatifig paupsnasknofvntimthepunp
changes and the.fixed.freguency drive is t deivin h unm. t he

opti mum r’e‘ﬁfﬁugﬁgf}hy g\esmgéle(r?g)srglﬂlt,gd P ?%%mlgé: ré(ﬂg?ng‘pg Orq?Jxl C Fey%arﬁa qlgzgﬁ%%pabi lity
of the pprpsurOflow ity &t afixed dteqiingh Pypdafiy e mas hididrtséfnesdo€aarbungl y, in

order to grovi de in regseq}flo rate aé hig,hetzr ressur.es.r %uires either a
sacri fi c&MACHERS A AerEdde chaggs B BSAIpPLEequgheyp unéef@?g 1% cantly
greater spa&fingddaditivhs, |1t te Peksdurd Aok te R EIpaNGYase:S telstiEFhdsp of e ByxtentRr t he

foregoing reasons, there is a need for a vacuum assisted wound treat nent
syst efh t sreaped bydpalopressyre atnss g deahpses theosaHatge ugpe L he resgnant

Addi ti onglehYency HEHE phriip Bhan8&%ind fiRrfixdd MRy RnéYf drivelie Rt dYidmyUie Ass) stied wound
treat nent system tﬁat allows the patient nore nobility, while reducing
t he ri skopfimedteguancygpAp p syult.dlovpatesirensuisidyraad thsreapabgity of the ppmetef ore an

obj ect ofythg, arh?grﬁ&tasshmgei o Aé&oﬁﬁn%Y;i @lﬁoaer\f@g%wmem'a%&@ﬂomg_

treat nent system at ‘pr O\/I es a_ mez_in for 1 ncreasi ng the sti nmul ati on of
cel | ul ar highevprbsstwgs requivesrcither asacrifice pr Bew mateatdow prassures, oye pump ¢fer obj ect i s

(0 PUBY! MR SO0k R RPARL  FL BSh SRR 7 L 20"
present i nventFbrahe fBedoingpeaunsthes is antdddonya eacaum assisteiiwamtl itte@ment

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.



means for sanpling fluids drawn fromthe wound site w thout necessitating
renoval of the canister, or disturbing of the wound site. -2 WO 03/018098
PCT/ USO2/®o@30180%% i | | anot her obj ect of the present i nventPiCaruS0%21000 provi de
a vacuum assi sted wound t herapy device that can be secured to an object so
as to reduce the likelihood of disturbance to the device, while stil
all ow ng conveni ent placenent for its operation. DI SCLOSURE OF THE

| NVENTI ON 5 | 8tilhemotiet abjeet ofiiitetpréshie ifiventguois mgprobide e vaquumtessipiedewemtd | nvent i on

gener al | rise

CO a orous pad for insertion substantially into a wound

I re andheraRs B ciafian PEsefeaE Rypifber sEEP kigtEr BEBRUPROAF! Bl B, "The
wound si tie deficelivatiRlstii allowdihg sortvekientipfacenamneatigdpt@tistie dressing in order
ressure at _the wound site. A fluid sanpling port is

to provide negative
orovi ded BISGLESYREO% SHE INENBION anpl i ng of wound f1ui ds bei ng dr awn

through the tpbRcdiarfce MihtthefoysRumd oBjets, thdpre @t ©i@erdion REEALIIy\BMPHESIUr € 'S
in comruni cation with a proximl en of the tube. A collection canister is

r enovabl PosnPReiPEdserton fibstaptisdly fnte a weppdtiteiapdh a ground diape fof airiglld from t he

wound  dutddiigle ERGosARAI Rl ANthe wolle@tel X @ishli 8RS8 Subdiscbhirdbted td hér 1S
incorporated into an opening of the canister, and a second filter is

posi t | ondtstieg wesder thprovide negative pragsdretadh thegwund siteofA Aidaemplngnosidsure. As

t he sour t r . i i ed by
al ¢ er nat Py SRR BIST T b AR HigEL AL falim BT SUREL
assocloat éonptbevoumibni@g dnsenice pf n¢gatd pressereiisiogpponaicatibn withapiominee elght t er y
life when,.th unit i s. being suppli by direct. current. A.clappi.ng
mechan <ot 8 el 1) o8 Seler s M Bl SHpEHET | uS bRaT by Sa BB
a bed r airdmoved fipal the wotihdwam g theadpplicaeion binegatbpendswae. Adhnétdiltaets of

intravengus fluid. 20 The pad, conprised of oam having.rel atively few
open col REOHSSHraaR RATRE e SRRt B oR oML PP RERerLtF o be
encour ageghiser g thekodite bendgatm Prédure A Hie@Bsice bitegati@\prétgurs ufalibeagnt | y
nuner ous open cells so that drai na%_e and negative pressure therapy may
cont i Hue ClfRirigpampetipriicd by adfematineg prdirest QUEsinARICAIREETrRHeXCoH 8¢ tin sour ce

for promytdo@ibted Phwér i g hdit PRERo0], ASndoRDMied B hiEmBE batteFPBleR@AAUs: pad of
t he present invention may be 25 conprised of polyvinyl alcohol foam The

fluid conmiibedesepplivd Py ldecd st Alstanping mecharian g Hiized togs@ire ieq dr essi ng,
such as 9%;*”] e i [ r L I L L 3, entitled
" Sur gi cafs a%eégﬁw%%c*ﬁgdﬁ%gggk?ﬁgﬂ\/ﬁ?’ %’L{r%gtg% erlgtnl%/égi wgﬁé&egiagcl osure of

whi ch i s comeioepgiigtazenduefleidn. Upon pl acement of the pad, an airtight seal
Is f O{Omsd Ove&hé Fa , gcpnlljpr}%eg E)} & fota.t% hQ\rllg\g/ ?eﬁlgtively few open cells in contact with the

areas upon which cell growth is to be encouraged so as to avoid unwanted adhesions, but

such as

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.



30 vacuum | eakage. 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 sitwp oatoigoes mai ntai ning an airtight seal over the woansoze®medf -3 WO
03/018098 PCT/ US02/ 27070 A conduit or tube is placed in fluid

comuni cation with the foampad, its distal end communicating with a fluid
drai nage canister which is in fluid comunication with a vacuum source. A
constant or imc@ndtiitarttlberiegh‘céd\n'eﬂp'rdss»mmwidatier‘amytlie%mpmm didtabenddescri bed
in the prior art eg gtlve gb th ne ativ Qressuretls varied over
tinmne, o Cquugicat ‘%gt‘ﬁ‘él% P GHAIRe s Cate %r‘ébﬁ ' GRTERTER AP R Y "CRor t en

t he heal |sagc¢3rmeemant dihiatennigmt nag&;w]ﬁsmtreelﬁrmu@agmuaéﬂ dshdesomtbedith thelj usts to
neet a vary ressure ich . oscillates betwee tar maxi mum
Tra t ar orioite: AR SiveBLER bRl e et B oy rah Fe i B SHEREC purm
used isn 6K Goda) GhioM ih furh ARy BRRERAMhe hehMESTbead, THe&hegﬁWeliﬂe%ﬁﬂe Md@deda
pressure range by varying t%e drive frequency .of the .10 The optinmum

drive frgden¥grndadiyststq MeedyPymedpige e Sy, %hlglygqcémeﬁ hétf"eﬁ‘éﬁ‘ fag¥st cal |y or

cont i NUOWSI YR Bhd Afget MBmBR§SSWE across the punp to determne the optinmum
drive frequency for that pressure. Punp performance is thereby inproved

over vari abl eFlog »fsicf@ensahle Genigpsmant numpewsefl i aagerdpirdegyithethe pregdnt hout

i ncreasi typi cal
Var | ab o TR ik mbied W A Bbessur Sl B bokvinPHERRE QIR Gy O CR1
turn Ived J@espmmwnsdnzefrmnm gminoéustyfveijluwél’oalalsyss;mtﬂ@trpe'rrtodtnaﬂheor to inprove

ease of use and port l ity for the atl ent An .al Ji&rn tive negative
10 1nuousl§) monitors he p¥es ure ac aosa e um 0 det rmme hé o g ulin rive
pressure SOUI’CG, Suc I Xe 'S enen ines referred to

as a p05|fteqw@cyl'fcﬁ~plhampfcmm mmmerfomancaisshnr&@ 1t11tpl‘dvleded:r vitigblpower

managenent stemis utili to.maxi mze battery |life when.the present 20
vent | oRsPELaRI B SeEpilEh i B PECTHIG BOERT R S8 FEur fent - The

power NmasagRBNpump YetRMahRIBDE typasl deRbleidisplacéher®budp baclkd dcilved witlaa di spl ay
termnal, or touch screen liquid crystal display (LCD) control panel,
af t er'®a ﬁ@é&%tpém Yaigh imtflmr@%nces %afv%ﬁryd Veight Qlefwrtaﬂéyster%m%%ré?j when t he

power Fl%% Blse 9Y Sdc @l P6@MAIN for BheSfatitd1C ARANEhatVeQREARAPRIsOBe &rcee! €CtTi C
not or untl the targeted power setting is actually |arge enough to activate

t he not osuchxs ajfixed d@hla@ﬁmqnh@tr%m S@metimgs Tefpirest tojag a ppsitivesbeplacemeriaymite
negative ?s%‘bre%um’eddr iving an electric punp as known in the art. The
foregoing has outlined sone of the more pertinent objects of the present
i nventi on. Thdbepokirarmagasirotdydtends sialfred fumaximizetbattery tiéd when| theipreseat | ve of
Some Z(Bf ti#\%nggl{ & 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



prom nent features and applications of the invention. Many ot her beneficial
results can be 30 attained by applying the disclosed invention in a
di f f er entwoanesosor by nodi fying the invention as will beciasorehed.
Accordi ngly, other objects and a fuller understanding of the invention may
be had by referring to the follow ng Detailed Description of the Invention,
whi ch includes the preferred enbodi nent -4 WO 03/018098 PCT/ US02/ 27070
BRI EF DEBBREFDENCKIPTION ORAHBORAWENESand ot her features and advant ages
of the inventipn will n be d ribed with. referepce to .the. draw ngs of
certarn pr of e Bs b unEs SRty Bl pufBie P S bR Mot <o
limt theeferd@tb ki@nirawings ottetiath prefdricd emBbdimens eviicidre irierided &rilltigratd ke
conponent s i n.which: Figure jkgi s.a schematic_bl ggi(g di agram of a
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5 and {
tissue t%%??fé?\ﬁmé‘)}'%et‘@ﬁ?‘ﬁf’%lain?& erefp Iike celgrepeEfmbgs et 19156 CORBME Snvent i on.

Fi gure 2and & whiper spective view of a fluid sanpling port utilized in
accordance with the present invention. 10 Figure 2b is a_perspective view
of an al t er naFigve ldgBselicHse blork diagrpgiod 2 Sissys eagrepiowstemyiiipsdzd i n

accor danggeopdanbe $IE tHRHRIEM /RSNt i On. Figure 3a is a perspective view of
the back portion of a punp housing utilized in accordance with the present

i nvention. Fi §ighe 234s # pergpeplévesyieve of a/Buid sapplol poratitlizedrin agsordapesvigt a punp
housi ng ‘ﬂ’;eiﬂrr%:s%ﬁtqn{(]éﬂtiorﬁ accordance with the present invention. Figures 4a
and 4b are ow charts representing the preferred steps in the

i npl ewent at i oRigofe 2h ipepespecveagenefiin diggiatya entbddiment of nfleid sonplingperivi t h t he

pr esent u%iﬁ%e%mi on. lr?f ure 5 i s ltej.flqw chart illustrating the preferred

steps in ilﬂﬁ?cgﬁig ) 1ithotr}l1e 8?65%1 iyt

€™ %0 therapy utilized in accordance

wi th the preseigurd JaveapérspectiNESo he CARRYHNG oDu/pumhbiholsihghiTizéNnand

| NDUSTRI AL PPL| CQE’I;‘?LI TY Al t hough those of ordinary skill in the art wll
readi |y PEOSHRFSEINERPSFEMTETIVe enbodi nents, especially in light of the

i |1 ustrati onsrpuavIbded phiepeRiive viéw bsthe ot JoebndFapuinpthotding @fizedinexenpl ary
of the preferred enbodi nent of the present invention, the scope of which is
limted Arfopdange Vitle thepEgse MY§BHOMar e dr awn her et 0.

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 is
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
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The present invention is a vacuum assi sted systemfor stinmulating the
healing of tissue. Referring nowto Figure 1 in particular, there is
illustratwo wsloesops i mary conponents of 30 a systemthat operatses2iomo
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 foampad 11 at the wound site 12.
The f oamhpeadg iﬂ)omyzebﬁ'ﬁcmmfmfdcﬂede obuad lpaliyy/ | Apbreaksitpof gn(eE’chﬂt)lamman cell

pol ymer materi ar .ot her teri -5 03/ 018098 P /27070
havi ng a PRY? & F’f@r aghyp PEFiff‘é%l' t‘%ﬂpf’rﬁ Pﬁ“s‘/é’? ke%ﬂh\/@ HERIRH “eaA‘“ﬁ ensity

of great gbrek parindsr indOik @forPgrefetabe pdraaéhsitﬁsomseﬁ&ésqia} BaeaAin@R [sanekensi ty of
bet ween 40 pores per linear, inch and 50 pores l'inear inch is nore

pr ef er abIPE erﬂblﬁoﬁ'éphd’é?%‘i Yapsipr ranslajse ferpR pizg ?fr?QBIiOX}“F?é‘HY Q0 misEens. pr ef er abl e.

Such g pore deRgitb¥ of £rANgikAIg el R @ystll 7RI mARRERYINBLLLN1400 m crons.
5 Addition of an indicating agént, such as crystal violet, nethylene blue,

or sim | @eentglnemmgn fieciirranses ¢ prlonghangsan dredoam d bpden brihppresanee ofife f oam 11
when in thgeRig i C&s chhaa us@@&‘th%ﬁlhfaéarea}ggﬂher ea%H? Qnd ﬁa&%ﬁisc&tramh?gﬂ th care

provider can easily and readily ascertain if i nfecti IS present at

t he woundnfsétion 1s:LQresent atithe womd elipl 4t edlt 1srmntetnnbltqdrthhtéf&-tmdx\gatmg@mnt may also
be pl ace f t apd t he
can ster Qfg Be kiag%i f hnE Eﬁtg%‘ g@%ﬁlt 18’}"26 vlyéé%ﬁttwt{hnh D& Y%)Hfaqheséatnrﬁteggﬁ th

bact eloi alsudmnoaﬁgmamgnotmhb‘hm) themrﬂﬂerstebébacleﬁ,al mtﬂndndms ipdls Woundmide r ead| |y

ascert ai thout di stur e nearly
med at d2cs e hgst s et DU S et MR A drera T efdr aan
from thﬁewuzmir 1&1nﬁﬁ1aie?co@d}dhiﬂgé asipdetdriay thddtebdiviouh exlidaten grealpgwd £@hi on of
negative ress a cont enpl at.ed t hat th foa ad 11 may be
coat ed wit EhW%P E?ééi‘?ﬁjls‘g%“ &ESOI&’Q‘H% d“%\%?ﬁpPWOBP ¢¥Yént, would
serve to lim tnfaralsbeslmsrﬁplmfa@ﬂﬁa@l% @?Laddqnﬁdﬁaé c@ﬁt@@@nhabaéteﬁdmuwound site
12. The agent may be coated or nd to the foampad 11 priaor to

i nser'i ogent AH&taROHwCk pp @genfswehldégwumliﬂﬁlg opredycsihg kacisealdsgtiyPrpsedicess.

Al ter nat iy gk Yuouhd§ite BIGRE aﬁ@Ym%bé D8R e Horndel & thbSoahPHA A58 d af ter
insertion in the wound site . After insertion into the wound site 12 and

seal i ng wiseriion frethaoirad ateawh assc,iurmg@ sfenidgpaciagingaptockss. i Altaghativeld, the 1 ui d
conmin C%F&]Qﬂla\yb%ﬂﬁgcté/da(ﬁf{& Hé%%lr Sﬁgﬂé‘ﬁé 9ﬁseﬂi%8ﬂ£ﬁqF%u8J ifelyl d drainage and
a as tosgo oré S|I|n%

wound heaFT1 ng, nown i nary e art. The vacuum
source 14 nayAmer mseprmrtlatmltbewbmmltsitbdalaﬂwsepmwiddthpwmpndmapm thesfamhi on as

cormapt P TS RER S RS R ol o o
drainage and wound healing, as known to those of ordinary sklll 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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25 wound drape 13, and vacuum source 14 are inplenented as known in the
prior art, with the exception of those nodifications detailed further

herei n. Twe mBoswpad 11 preferably conprises a highly retipcahabzeo70
open-cel |l pol yurethane or polyether foamfor effective perneability of
wound fluids while under suction. The pad 11 is preferably placed in fluid
comuni cation, via a plastic or like material conduit 16, with a 30

cani st er ca@ingittoghwalownmIbewousl drape 14 iréfersblylepuipossh ob elostmmntis materifliat t er 20

is interposed . between the.cani r 18.. r in order
Lo breveneRinpREINEERebd Syl AALEL sk Rl ikl XA SMEARN ber 0 O <
first filvwonhd 2 I2ayuchltisada saduvm sas ismbintained enadlic Wound sttah2.sTiercohduit s f 1 ui d

contacts the first. filter 20, .a.signal,is sent to the vacuum sour 14, -6
W 03/ 01 0Pl iagh S trramunicsen Riithe Bundiay TralneT AtAePiotard T e 13
pr ef ersablcyn BOsBEIS @Sthadrapt ast oneric material at |east peripherally covered

with a pressure sensitive adhesive fqr sealing applicati over the wound
Site 12, suchACHARNG (o lig arsHkred teliod ohiherespdi el  SHONQBYHRPISPe 12, The

condui t  fiter PR iRGpHedbESlcbihk It dilter 0N vasiunPSburdet 1. trine add@en dfl by
means of an appendage 17 that 5 can be adhered to the drape 13. According

to the prsereddilivelhisadumtagreusyhes dhedfirgt AlEni s also ysadeas 3t s99s9F B5Mesbi ¢
filter 2%a1'(1}§teﬂ ¥ 8h ?M%%itt?ﬁ{o\?@tﬁg ﬁ#stfI lﬁlt@r‘ 2'()31%@!:2!0{ 48l il PQna Gwhiltany @cbdm sour ce

14. The addition of the second filter i's advantageous when the first
filter 2dilies2Zhfustherishubitssopntamingtion gbweund ekudatqstinto theanrrwmesout® 14| Fhsuch a
situatio fi filter . f S. . i second
T0 111t orenssttn of fbidus il s 6%y WMol ABador bl I EERGce Wb € drdBrp PO
vacuum salavicetobs.indEpersienthepamaticdnAo bddrvapdrifites2, mhochamayafest ohateali ce and a

control r o limti devi ce | l.ows.. f each device .be .i ndependent |y
engi neer gﬁ@&ﬁ‘yé’aéﬁ%&sﬁg\ﬁeweﬁ% @F ﬁﬁ%,ﬂt{%%ocaﬂg efe%oé’\éﬁtgﬁéiﬁ érb%rfierq?i lter, may
bedi nt er pos@erahigiasweductibieof hilsdordisl viapsrs pdsemn th thi@oseiandatéd. [Thed 22, in

order to _counteract the production of odgr ous, vapors esent_in the

wound!Sex GsiaE emp “&‘ﬁntiBOta??‘?‘@iL‘SnéF Qg%‘rﬂﬂ?ﬁii Wﬁﬁg PAYPe FFﬁWﬁ?‘,E){;ettﬁ%endB%r vapor
filter 23c40Y hp@opHibr! MRS 28 alPh¥eRNuh Reurcs BE 0N dedBi@baR Hit 15 iy 6er 23 and
t he vacuum source 14. A second odor filter 15 may be interposed between

t he vacuumePetrddstwean fisyaanesetse 44 rndanatanal geiaustpert 25pingrdes o fugh¢tyr t her
reduce theqRsaRREpE of‘iﬁ%lQ&j&B&‘éﬁpM@%&ﬁhé B5redBnt KSR &5 RittherSholiFhentr furt her

enbodi rent  allows for first 20 and second filters 22 to be incorporated as
an i nt egrailbwp for firsh 20 piresegent [dtees 2220 be Sicomoraied @6 an tieeral pag of the caysier20, 22,

at | ebet 181§ el%fu e‘%‘i 91’% Alefs d 5",! aYletaQ H@&f%cl’? DR . 'f@ﬁe%gme gb‘r{térﬂlq fag" mal use,
are automat!call y dl spose C)F inorder tor e%uce he exposure o? t he
syst em t aluging naromat @wej aramitsmaticatly dmyosbdoftin aplsetd rbjuct e dxpéuerd tik0 and 22.
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 1s 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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A nmeans for sanpling fluids may al so be utilized by providing a reseal abl e
access port 24 fromthe conduit 16. The port 24 is positioned between the
di stal emaobBaiswhbst he 25 conduit 16 and the proxi mal endPprtalUsot/2tohe
conduit 16. The port 24, as further detailed in Figures 2a and 2b, is
utilized to allow for sanmpling of fluids being suctioned fromthe wound
site 12. Although the port 24 is shown as an appendage protruding fromthe
condui t bbsyringe.i The damplee 28 isdavestdihebuigh dte raerfihrasel26rand nite theportt24 @nok it shown)

wi |l serve an equi.yal en ose. The ort 4 includes a r al.abl e
menbr ane 28 PHAT VK unﬁé’u%ﬁé%ﬁm@t‘ﬁ? ﬁrzl Ele‘bgb Bpfgﬁc?ﬂ%ﬁggr f'c needl e,
the seal ihsuh@d HEEGEdb, M Filr e dds bR fir UIS<Bat€ﬁt6€1l’4l2€9|8§ iksnedvd Flunttdngl. art for
mai nt ai ni ngéaa seal after puncture can be utjli zed, The process by whi ch

wound f | 8f ya1r3e1%9§nﬁ}de"tﬂhosﬁqu?rFri’F iginequeerpied hergin as fough fubly set forthnihs ses

penet at i}y flfen 0 g%e@u@&mue& éhelok Hiofk SdFINiBEns38, TR GRerdEmandBIPOder i ¢
needle -7 WO 03/018098 PCT/ US02/ 27070 or syringe. The sanpler 28 is

i nsert ed MaAYSHYE RS PESUreleisetenecopduits{or Soptig YaRations i preasuggatithe weundjsige j
contact Wht i WoHRdafil didiRdih (o9 HwoWh Yook furh SH R Turh HEBR 30 28f astiile condui t
16. As illustrat eé& n%lﬁ)gure\fvg : ? further descri bed H?s%as asPatent

6, 142, 982¢gitiys prsssuracopdwit, whale t@lmner bmemi@ may, act|g9Be pragsurewdetssieon ef erence i s
i ncor por h I 30 may be
surroundgg’i&glf/t' %Elgje fe%%g%le]\%gtu érh[éldﬁl}r?e E)glié) 5#{?4 E&ﬁmﬁmlc%?rsgénnsly ggﬁﬂle serve
as pri®ssumer teteae D) oras cnotrtd intergeré with pesslren@ptacaom am mawsbd conpuatskhyrthe at t he
wound site at i di.nent t he guter |unmen
or Iunené’uE?fL&ll%?i)S glcff?la?g Q(e ﬁ%lg nq%b?tgg%mnr) 1r‘f(?iwt FATL & hner

| unen 30 ape nagdtivaprebiues wneﬁls, whiecluid sagiling pozwmd@mmmbmcstm the esent

i nventio the fluid sanpling port 24, communicates only with the 10 inner
|l umen 30,8 Hs not to interfere with pressure detection that may be

conduct ed by trH@vacea&h%urwmasy Sohsis oF aqortablé SR heusedrRasinmeRhLsih 92, a6 hown)
in which the outer lunmen 31 serves _as the negative pressure conduit, the

f 1 ui diSsarsiraigd Hbﬁlgurza%c%%hn Achendls 3yinia be ﬁmﬁé pesttachqgrie thedousingd? Pacuum
source 14;58B¥% ye@1skally %Ias@axﬁ%&%%@ho%ﬁﬂgﬁ‘oused w thin a housing 32, as 15
illustrated in Figures 3a and . A handle 33 may be formed or attached to
t he housi ng 3Aceadingld beprefansd embedimgnt df fheqrressps inyration penganeion eeeyiing 32.
Accordin e ans for
seour i ng g R Sty WGP LERAL af ok ol ARE Rl AKE Bl R O
fluid supppmidedpmtm f(DIUI ofeaxciarm 3. Tle clapmpodd, dfhd;hlmaytbhe G-olampes kzoved iartee 34. The
cl anp, 34, whi as_known, i ctabl e,
cuch PnaievnatreBb oo Ba TR uBe 54 st b Bef Wifarede®s U S T the
housing 32. A hinging mechanism 38 18 pr0v1ded to allow the clamp 34 to extend outward

qUIg

from the housing 32, to up to a 90 degree angle from its stored position. 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
25  extended, it is locked in position, such that the housing 32 is suspended by the clamp 34. A
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
30  pin, that is capable of automatically adjusting to various objects, such as intravenous fluid
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
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housi ng 32. A hinging mechanism 38 is provided to allow the clanp 34 to
extend outward fromthe housing 32, to up to a 90 degree angle fromits
stored poeptisomosAn alternative enbodi nent (not shown) alpricavissor/em7el anp 34
to be positioned at up to a 180 degree angle fromits stored position. The
hi ngi ng mechani sm 38 is such that when the clanp 34 is fully 25 extended,
it is locked in position, such that the housing 32 is suspended by the

cl anp 34 .curent aeitsisaweg supply. de thk(hrefsuatensin dandnh rae dthsiattxbintthe fen ehartdfes

t hrough an aperture 42 of e clanmp. .34, to allow.the cla 4 to be

bl st anitEEE L et 5oy 8 e r ATIoHA A8 By Sure el b A A Biefbss.

Al t er nat ipy®hite 46.NE tizQctiAl fiessGievd 188 tHo, théRygebfre0rah tehedivetnotor 8Avd NQ
actuated bolt or 30 pin, that is capable of automatically adjusting to
vari ous GBFECEaUired (R Fragithp Frgeh PERBRS FHleHTgred 48 S dietepafediontiiVig var yi ng

Cr 0SS 3SeGhiveNRhuitdlit€ KAGSHE fargel PRFES BRthtel HVeRRALIE hedtaliGodlet HVehef OF o
managenent of a power supply to the vacuum source 14, in order  to maxim ze

battery [entaivimereridrise povessaimctyay apitlicd tp the metar PPz Ihile setedl peesire isg WO
03/ 01809%{@%“%@%48 %9gpgeesaﬁwtﬁgﬁhtaﬁ§e thb®Sr AGIoweHRREN easkMatdle Preferred

enbodi ne as illu inthe flowchart of Figure 4a, a notor control
44 det er nictegginatfontinmadeasiia Whethersdditiend] powerss neead togrversquig thetséalleponar get
pressure 46y fg dgééﬁni%& HE mPLERT SouleP isifRE &aﬂeat@ o AEohlSlanRLRIS HeE: 2
tentative motor (drive  power requiTed to Teach the target pressure is

cal culoat echtatie pbivertiheottsepylizt tosthe mptop 54 dHithetetiafpevpewer sqdequet teo reach t he

target pressure.is, greate r ual to the,stall .power 49, 1 tentative
ot or - v e Sl PR e Pt bt RRiaRO U et 3o APl

pr essur e cbfitrol ¢4 Eaictdnstab arR1dséilobms grin, puoksisdt the  actubleprésiread ¢onénwonklyr dri ve
power is decreased apnd a, determnation is de as t et her addi t.i onal
pover i s Hfédt a&aB‘SHS%PrGB‘ﬁEm’c“PFéI t%“ﬁ%‘lﬂresf)‘ﬁ%erg‘?@f?mf‘ge qc%ts‘\?‘/?q’sa %’étte’élrlf‘rgﬁte‘a t hat
t he tent ghdvéfts BB fronSbdi RS ANERLS QYO KATELs hBEneSéstdrl tdPW@fain thee 10
tentative power is not supplied to the notor 54. If the tentative power is

adequit e tareet pevsaie enpeilieh ot A1G theamerAcqorbinglebatieny $ée issrisrdaldeaivial | y
appl i ed t3wkig nBHedlesausddi® pERePihe nfoRtHeh it4¢éhndt WBGEdaB)S as a closed | oop

system such that the actual pressure is continuously " neasured against the
pr edet er m ned Betgry éife ip fustheuexéendsh @s dlastsatedig sheoflovs chart showy srldgregbitiyat it
prevents bei Nl [ ecessary to
mai nt ai n I’?ﬁé\a&%g En ggﬂgsé Cgrgsea;ﬁsjlﬁ{r% agegeséw‘%?‘%%“?{? %@ﬁtuhegpg%ﬁ&tﬁggor di ngly,
battery lanfomaticalkyxisenghgohgadreklight ofjpavasual display 1heftt pesdny inyewntld (ower t he

oL S e, DEFSHAR A bt WA SR,
such as afftliefdpgOcataes 55af Badkdight pff theviauml didplay CD sipwinan Fipuects ddser inpatr
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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automati cal ly di sengagi ng a backlight of the visual display 19 of the
present invention 10 (as 20 seen in Figure 3b). User input of information
55, such we w3aigpet pressure desired, or duration of theraoy/usazeiovat es 57
a backlight of the visual display 19 shown in Figure 3b. User input 55 may
al so be sinply touching the visual display 19, which may be a touch
activated or a pressure sensitive screen as known in the art. Activation
of an al arcontbd system 84,s0d awhriiabit fteqgh@ncytdhiee bismk!86g M the prefiresddindptiiayent9. An

al arm may, be aut omat i alg‘% activated if anlbeair Ieglk IS fS (fitett cteg at t he
wound si tR PFSSUrEFeRon4 MefRutss Pe BECSPRATULT S0 BIPa WHICB 5 §IRYFEG R To8HC n

pressur e shaénng4. delieewheol sgiteih3e deethidessthé eptidum dhee fagkhdygbi the purap 14 acti ve
until a determnation is nade as to whether a Elirjgezs time ingterval has
ot

el apsed $&/en fiye pressure Measurge aad yelpyedpy dhepsessye sens BHERMENE r emai ns
active Stfeqhdncy IR td gilp 1R g)g’lﬁzl deRagingd BPaRonttd) 8ystdha 8k bikt@h tepbiedly or

4
automati cal ly ‘extingui shed , until such tine as the user .inputs
addi t i on&PNtBwoRshY. cFheerontsel sysem &t adings the ivariabls frepuanaysirivrer @it §6dg dH¥w back to

Figure 1’theg%\%%e%meldgtiﬁluhlsfré;%%ﬁcg}%%teﬁ%ihgdﬂ'@ﬁlﬂe Byntfe@REenPE4.2 variabl e

frequency rive system 80, when the punp 14,” used in accordance wth
t he present iTheesstof $1s, varisblefre@rsndy fuap ditye satgm S0 AkowsUthppigssutecofdiest em 80

conSI St's 0f. 44 RE ESSHE B AT IS0 s MO AMOIANBHPETL MR 24070 @

control gys and a varia equency Ive circu

pr ef err eccledzd dwasdotbled thevapyies the deveiepieoncyd®y omba¥it.edddihenally gbs systemacr 0ss
the pump,,which is.relayed to the ntrol _system84... Th r system 84
determ négg I?aﬁfgmé?)stqo%%?%vle{/%‘e f %tgﬁdﬁé(rﬁrg?uefl% rafl%ee‘ ‘%ijanrﬁ's%tﬁf perg?r\%lgﬁéet%ethepr essure
measur ed pamng 1464 ayeficdayly ihgopsdesstexéstiag fised fr@Renchiieive pystaru paroiys wichobt
frequency for. the punp.14 may.be detern ned by.the . control system 84 either
r epeat ed|'JFIEFNSE %ﬁw&&m V’.e}/gi* ec%?ﬂ“fﬂgﬂy’ E@}Eﬁf%“r{egﬁﬁlggfﬁfé(fegdfﬁdﬁam@ari abl e

f requencysidiid e usdr brdick m3Bilityobytiot Weving 13 ®e éiaReBto alshBonRy bowensbieguency
determ ned by the control system 84. The use of the variable frequency punp
dr i velSsy slEspagucl sl a spdarpreomaacsiayd tofhe prer artifiived freauangsy BEVGRRERIEWS | n

tests on sapPlfictsfivith lein_@lger BHAPS As b Ruiepationd m&an&/ﬁ RUBroled @ﬁﬂﬁ;ﬁaﬁ?%]was
0 e

doubl ed by varying the drive frequency by only 30% Additionally,

system 80 pratebility,dfshdundiy r at e over the extended frequency range. As a
L Do TR B BRI SRRV BA v o 179
wei ght . Goecidaopgeint pryssuteatverginge, b$ fllastiatedfin thelflow ehatterfiHiggre §-hSish agi vi ng t he
T R R
fixed fregiliesdy coljiunctios With arompinpisproczasindeniafohéaireingitiehfuacteonal ther punp. As
a result 'va uafltrri sEE\)%cercT)Ir)Blilrlnri).t ¥hei psroéra & i\{lﬁgli%{i vi\d%ra%\éier?glch 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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the portability of the unit. The preferred enbodi nent al so increases the
stinulation of cellular gromh by oscillating the pressure over tine, as
illustratwo osmoigobe fl ow chart of Figure 5. Such an 20 oscipdratSona7ocd
pressure is acconplished through a series of algorithns of a software
program utilized in conjunction with a conputer processing unit for
controlling the function of the vacuum source or punp. The programis

i nitiali zedalynessura hassepaled thescesdiag taegek plessuar df thp vadbdetargenmeisyathes t he

pul si ng nod the pu 60. The .user th a_target essur maxi num
peak val ﬁ%acg?ﬁggmta’g@&npafﬁﬁg%rgﬁ}lrg s iter?hﬁfbg%cg‘k%\?% %ogf%‘v ége Seﬁﬁrée %%%]SP f\ie/ar e then
25 initi alreats té "decfrassg woand itHeaaitihtla tat gt piesburectiging ¢ m63 infohtke sof t war e t hen
enters a software ?ontrﬁg | oop, In this control |oop, the software first
det er ni nd@¥AYadpart oF HE eSGHIECYSlRer easing  64. If the actual pressure is

i ncreasi ng i NThefterfA mad bd AleBSumddia iy bSank/oHer BHARORENit 6f prdi@eher a
variable target pressure is still less than the maxi rrumtargggtd ressure 70.

If the 3Jeragdpmen| dhe magtudgpidhe vyl & raeferably|ip the rangg of pprut m t ar get
pressure,ﬁrgﬁg,sdgggrmggoﬂﬂgig;efé;gﬁcglbmh@%%y\het her the actual pressure has
equal ed (risen to) The ascending target pressure 66. |f the actual
pressure has &ithepqteadi preprairgis deqierising in @ﬁb@t a getergypation ig then WaderaRde e

i ncremen id P4t RNRidiRbR Yk Py hefwi se, it
ot vt ne Rl 8;6?1’%4}’2%5‘%%{‘?F£?{?e@&- S%%v%ﬂ%é/ R S 75 TS
pressur e theawrigbja&dred preseras séihgicagr thar the miprawstargst pressurcbe sodivagdiiest t ar get
pressure d@f%?ming <& htﬁeg tI;[ehaectugP)%s i .htaggt%?r}ed?{aﬁérﬁggﬁle 'dQscEll&ffné tg%tetaﬁr%sspxlﬁ()(:k 70
the software Sets the preseure  direction to creasing e

vari abl e 7aifybt aquiab pessuee s gyueded the dBsvandingttagétipecsswto irewaiteatarpdedreroénts t s

oscil | at cygcl e. The interval measured .in . or_an t her
comon u%‘%lv%'%&ﬁ?aégegﬁfeésm?r@é%[lﬁl tﬁ’é’gf%' ‘tltﬁtger%s@ NERIGS 8%8“&5%8‘?{‘\}5? i's

pr ef er ablagtublprédsere ha @Raled thaliestending QrgkOprestuidg If the eaiabiataretiprésigre paef er ence
of the user, |f the actual pressure is d%?roﬁgsi ng cihfgq'teSt 4, a

det er Ri ndf3cBs the MIMHENM{AEE! piessrg In (R LashRfblqofd 4 soffiyaze sely e Preptssure i s
still goremb@iontth 8cleiigndM iRl Retvahi S8 talleBH8d0LR bédins Idf movkdnfollie WAkabI e
target pressure is still greater than the mninumtarget pressure the

sof t war e Paef itglescilatprmessiaditeseilipiery peeesatongnressntildhepser de-tdictidle (fal | en
to) the &ggﬁﬁqggdég target pressure 76. If the actual pressure has equal ed
the descendi ng target pressure the software decrenents the variable target
pressure by oNéhilefhesinveritior Bas t@em deswiilsd hetein with weiference toenrdi mefesed unti | t he
act u(antO pre?n%%hlirmgen{}lgtzles%%ﬂl%logi%ehg%ageet?e(él? thé?lgedtb%rvga@tof @{(ﬁ%ﬁy Bﬁy, aIn]Zi n%lhtg variabl e

target pressur
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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15 reached the mnimumtarget pressure in the test of block 74, the
software sets the pressure direction to "increasing" 73 and the variable
target prwednesobegi ns to nove into the upward part of i tPETOS02/R10a4 Ory
cycle. This oscillatory process continues until the user de-selects the

pul sing node. Wile the invention has been described herein with reference
to certain preferred 20 enbodinents, these enbodi nents have been presented
by way ofWhetasgdimedisty, and not to linit the scope of the invention

Accordingly, the scaope.of t i.pvention should be identified only in
accor dande Avxﬁytsﬁmtfﬁreggﬂ“ﬁ?% t{‘]‘?i:‘é"ta PP B <PPTB03/ 018098 PCT/ USD2/ 27070
VWhat i s clai me@oross pad; A system for stinulating the healing of tissue,

i Si f d irtight d i 5 f ti
conprising: a porous pad; an airtig ressi ng; a neans for connecting a
di stal end ofm%ggﬁﬁﬂaﬁ’ﬁm%rough the dressing; a canister renovably

connegt ed to @ npafXoNEdnneditlg @fdistdlenconishuit @rdiBRNR dr&EingPpP! yi Nng negative
pressure to a wound site; a first filter positioned between said canister
and sai d meand cEBterpRPYAPhOCoRReFiRdto @ Proximal spd ef thasepdis a second fil ter

posi tioned behweah Balsplfind Mgafivd fre&kurdila 8l sians for applying negative
pressure. 2. The system™of claim1 wherein said first filter and said
second filt er adis filtprcresisiones kegveen spid camstey e is#g mepnssfar ppbarg kagative 3. The
syst em of Clﬁ%ﬂ%&n{%ﬁ&her conprising a neans for sanpling wound fluids. 15
4. The systemof claim1 further conprising a neans for securing said
systemto a stedohdfilierposibpestitbetvien Thé fissy Giterrand faid ngimwe (01 apipbrieg n sai d neans

for applying I ressure to the wound site conprises an electric
punp housed mﬁ%%ﬁ%éé%%ﬁg?able housi ng. 6. The systemof claimb5 further

conpri sing 22 Mhasnsteirost aamagiingein sgpd st fiberppd yaid &osdfitte ard iocqypweted sai d

electric punp. 7. The.systemof claim1 wherein said porous pad is
conpri sed of 5ﬁ°8b@ﬁmg§f38%§}§wﬁ?; 8. The systemof claim6 wherein said
means for nRnage BGteddd fblfm\ViefurthdtRPmyriSOLd Sears Jor se@Phiid wechddfuidieact i vating a

backl 1| Sg ht té(lj. aI‘hg Isyss elmac))/f c Jirgqelrﬁlgheercgrgg}lsenggn; r?lggnsifg]rtsgéu\{'l%lg said system to a
stationary object.
5. The system of claim 1 wherein said means for applying negative pressure to the
wound site comprises an electric pump housed within a portable housing.
6. The system of claim S further comprising a means for managing a power supply
20 source to power said electric pump.
7. The system of claim 1 wherein said porous pad is comprised of an open cell polymer.
8. The system of claim 6 wherein said means for managing said power supply source is
comprised of deactivating a backlight to a display after a predetermined interval.
9. The system of claim 6 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.
10. The system of claim 1 wherein said conduit is comprised of longitudinal partitions
that form a drainage conduit and a pressure detection conduit.
11. The system of claim 10 wherein a plurality of said detection conduits are arranged
30 about said drainage conduit.
12. The system of claim 10 wherein said means for sampling fluids is comprised of a
resealable access port to said drainage conduit.

13. A system for stimulating the healing of tissue, comprising:
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9. The system of claim6 wherein said nmeans for managi ng said power supply

source is 25 conprised of preventing electric power fromreaching an

el ectric wotoan18epg i | sufficient power has been gener at ed PCO/US0/2WaM e sai d

nmotor. 10. The systemof claim 1l wherein said conduit is conprised of

| ongi tudi nal partitions that forma drainage conduit and a pressure

detection conduit. 11. The systemof claim 10 wherein a plurality of said

det ecti on condpoross pade arranged 30 about said drainage conduit. 12. The
erein said means for sanpling fluids is conprised of a

system of cl ai miélo %\@} reir

reseal abl e acFe¥TELIESS sai d drai nage conduit. 13. A system for

stimul ati ng t henel®abi cvdnédting b Atad endcaMiirditdge Gube thrdb@ghA DEERLEN 98

PCT/ US02/ 27070 a porous, pad; an airtight dressing:. a means for connecting
a distal end BFERTEmARSl cChREP B a PR o heGhiRgee 1A oy st or
renovably conpedtestdiddulipigi methafd fR bpplhiag degititep@ssutts thedvand

sel f-cont ai ned punpi ng nechani sm f or appfyi ng negative pressure to the
wound sis’ct‘é;an‘é_nd a means for nanaging a power supply to said self-contained
punpi ng mechanh{Ms forlftanablie aHoSeLBpPly 16 bl eonhilea 'pﬂm%ﬁi&%é&ﬁﬁﬁ‘s?n.f or

managi ng sai d power suppl’y conprises deactivating a backlight to a display
after a pre]d*eng‘P msﬁétpf{gﬁme}(i/‘ah@relm@ali&eaﬂﬁﬁfér woragEw Said POVAT WPRI0 wher ei n sai d

means for managi j, 0k i 1] ctric power
¥ om r eachi ng- ap ApSRebt BRAER sy o BRI LRGSR L ener at ed
t o actoi vat el Zhelsystemorf claiB 10 Preregysaideameans fag Inzinagin®sdidipaves suppdypri si ng a
means for sanplin nd .fl i . t . C {Q& 1 her
conpri si ng angn%rg%r%e%rrgve%gg %lie‘%éc E%‘g'% frs?y; %Csln%{ goa%ané|1 & Ihs?[g I ogg‘jrty&%%j ect. 18.
The syst em of pewaihas Bden whearsedtosaii chtquardoustopad is conpri sed of a pol yvi nyl

TN LA CAV ST EAE TR M R AL
negative pressHE §steth of clnd fisgtHeecomprising a means for securing said system to a
15 stationary object.
18. The system of claim 10 wherein said porous pad is comprised of a polyvinyl alcohol
foam.
19. 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 canister removably connected to said means for applying negative pressure;
a housing for containment of said canister and said means for applying
negative pressure; and
25 a means for securing said housing to a stationary object.
20. The system of claim 19 wherein said means for applying negative pressure to the
wound site is comprised of an electric pump.
21. The system of claim 20 wherein said electric pump includes a power supply supplied
by a portable power unit.
30 22. The system of claim 21 wherein said power supply is managed by a power
management means.
23. The system of claim 22 wherein said power management means is comprised of

deactivating a backlight to a display on said housing after a predetermined interval.
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a canister renovably connected to said neans for applying negative
pressure; a housing for containnment of said canister and said neans for
appl yi ng woegatdoye pressure; and 25 a neans for securing ®ardshpe®ing to a
stationary object. 20. The system of claim 19 wherein said neans for
appl yi ng negative pressure to the wound site is conprised of an electric
punp. 21. The systemof claim20 wherein said electric punp includes a
power suppl34. Shepisieacbf chym 22 pdeteiridaal ppowsemanagement30eagPis chimprisdof em of cl ai m
21 wherein said wer. supply i naged b . n ns. 23.
The system of prglv%l?%g Elfc%g ?%lernﬁos%n%gg}%%M%%%@éﬁné%?tﬁguegiggmﬁébf gﬁrra%ri sed of
deactivati ng bedngekdratgdto dctivae shidbay. on sai d housing after a predeterm ned

interval. - WO 03/018098 PCT/ US02/ 27070 ,24. The system of . ¢l aim 22
wher el p saidl DB RHA T AR ros e Samraresst apam il £ o
power sfrom regahing an el ectric notor until sufficient power has been
generated to activate said notor, 25 The syst?m of .claim19 wherein said

porous pad 40 Thenstemsf¢layn 18 vhgreinsamlmeans Egisanplying jahpqgabys Pregiwredy st em of

claim 19 wher gieRyoad Gt T8 88tipried oBHRRLN RE/iSA FloRAREIMRAIRIBSIUAE h® the
wound site is conprised of a conduit having a proximl end and a_ distal

end, and whePapraingaidPreimg] apgiis ©EMEvably cospesiadsp yaid samheertand said dist endcani st er
and sai d distal;. a0f cohSnunftafiddifh WAL §ation with the wound site. 10 27.
The system of %cl?apmcgg&vl\%e?ééf n salﬁlg_ conduﬁt is conprised of |ongitudinal
part i i ons 2% Rhe systsmmofalaim 26 ndgeeircwrienduitin dompried 9§ longituetabparfigenscondui t .
28. The syste & YRS e id detection conduits
are arranged mgg%)u agdgﬁmlda]ggrcal ngtgag@% r?g%llwt&ltéf %{n%lgﬁlgystem of claim 26
further conds: The sygtem ofedana 1D ovhesanpplurafjtywdsaid détectiodsondibits 3. arfihgedsy st em of
cl aim 29 wher etién sa%&t[arreans fog sanmpling wound fluids is conprised of a
reseal abl e ac®¥¥Ls nageCondUiky st em for stinulating the healing of tissue,
conpri si ng:29. ThPSsRusofttikn 28 Furttief torgptisingra@Bing fir sampling wound fluids.

15 30. The system of claim 29 wherein said means for sampling wound fluids is comprised
of a resealable access port.
31. A system for stimulating the healing of tissue, comprising:
a porous pad;
an airtight dressing;
20 a means for applying negative pressure to a wound site; and
a means for varying said negative pressure over a time interval.
32. The system of claim 31 wherein said means for varying said negative pressure
comprises adjusting actual pressure to meet a varying target pressure.
33. The system of claim 32 wherein said varying target pressure oscillates between a
25 target maximum and a target minimum pressure.
34. A system for stimulating the healing of tissue, comprising:
a porous pad;
an airtight dressing;
an oscillating pump for applying negative pressure to a wound site; and
30 a means for maximizing pump flow rate over a pressure range.
35. The system of claim 34 wherein said means for maximizing pump flow rate

comprises a means for varying a drive frequency.
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20 a neans for applying negative pressure to a wound site; and a neans for
varying said negative pressure over a tinme interval. 32. The system of

cl ai m 31 wbas®isndsai d means for varying said negative prePESEUS02/ZOMPr i Ses
adj usting actual pressure to nmeet a varying target pressure. 33. The system
of claim 32 wherein said varying target pressure oscillates between a 25
target maxi num and a target m ni num pressure. 34. A systemfor stinulating
t he heal i ng36oTh¢ sys®mef ctaomBb imdieregn saidameems 6wy agyag; saginirae fiefggnty dr essi ng; an
oscillating punp for applying negative pressure to a wound site; and 30 a
means for nmax MZ1°RY punp flow rate over a pressure range. 35. The system
of claim 34 wher ei fpsaiutt ssksan for hizasuiay préssird@rgde8gid papy rate conprises a
means for varying a drive freguency. .-14 WO 03/ 018098 PgT/U 02/ 27070 36.
The aystem of ol ai HoBEO RSB SR RS SR SRHGCY 4P RBALER {1 equency
CONPrisses: a pr essilfve e prékurt AbtesBRSYHEald e RURSEMOE af€r 0SS sai d punp; a
control systemfor determ ning optinmumdrive frequency for said punp 5
rel ative to pressut ergblediaemcp grvegiguib fadeying sglgﬁgfép at sichopdinyay s e
frequency drive ciggibtcfor driving said punp at said optinmumdrive
frequency. 10 15 2 5 30 -15
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