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System and Method for Treating a Wund Usi ng

U trasoni c Debribenent Technical Field The invention
woebeossogeneral |y to wound treatment systens aaQ@/US2007/001771

nmet hods, and nore specifically to a system and net hod

of treating a wound by conbining ultrasonic

debri denent and reduced pressure therapy. Background

Art Wunds to the skin typically fall into two
CakeaRIh S IR WOl 08hH 1 RralAtd 19

cl osing the wound, filling in lost tissue, and

covering the wound with a new | ayer of skin. Those

havi ng observed wound healing in children often
Teobbiosl Feldhe heal ing of small acute wounds in a few

days. Chronic unds are often wounds . in which the

nat Ui /PEBEPN 6 31t BERPEY th VUL ERAITEA! Fetiemerang,methods,
and'RbRE %pb}éﬁibﬁﬁ\} to/ alsyseen ah@rméﬂ{dﬂqgﬁﬁeﬁﬁ’rﬁg 84%oid by ®Bmbining

nd may never® heal ” Such wounds are often observed :
ultragsarig idementiapdoiedyeed InsessHedhErRPY-r om di abet es.

Anot her probl em associ ated with wounds is infection.

Infection is the invasion of a wound by pat hogenic
Badkiacownd dahi sns or bacteri.a that grow within the wound,

pr i+AS . Ly i 0 . i

LSR8 R SRR 3o b ol RGeSyt acute. The
natural éeniing noéclranismrid anirmalsvepairsi acute medundsequiekly thy closing the

e 0 1. CroQr ' Lia,t .
wourit g [PRSH Bile Hrer e e ethe G0 A4 Wig.g Pew R Bt fn. Those
ha\ﬂng)b_bstilv,edi wodrd hiedting @1 children c;bjfmﬂob@:_anverthe thealing of small acute

no abl.e or necgotic tissye and_.any ni croorganis or
WO (53 TV SaV o ke MRNIGVRUBHS A5 GHEM WA I Whichae natural
hedliRg rh&é6RaNBRs RAverbden fiphired O GHIBhIE Wodh&S §ipicalhdinger for
cover the wound and pronote its healing wt

| | h 't he
exteffd pafiPgR Sblimpand sidoRevaeeale Ry WeuBHs arqsffsa qbserved
améhgd Bhe BfRGPb? We‘@u‘“@riﬂ??ﬁﬂ'cﬁéﬁet@gf %rﬁﬁheﬁ?ﬁ&h@é’rﬁ’associated
_referred to as sharps debridenent. Specifically, the .
witmyeunidsis infectierpdntadtiontis She invasianef ammtnchey pethagenic
mi%w Igraﬁ ?%gg’r' bt§ E?@o%@’%é’%{orﬁ@g“‘%o an agt?d;j%\%tl?n a%&‘ d
subskquentiy ihjurd thehtisdue surrounding the wound. To reduce the chance for

infection of a wound, the wound is first cleaned to remove those microorganisms or
bacteria that may have invaded the wound when it was created. Next, the wound
typically is debrided or sterilized to remove nonviable or necrotic tissue and any
microorganisms or bacteria resident within the wound. The third step in the
treatment of a wound is to apply a dressing to cover the wound and promote its
healing with the application of medication.

The debriding of a wound is often accomplished with mechanical s.urgical
methods, referred to as sharps debridement. Specifically, the non-viable or necrotic
tissue is cut from the wound and removed. Sometimes, surgical treatment of a
wound will trigger the body's response to an acute wound and the wound will heal.

While the debridement process often involves cutting away tissue within the
wound, recent efforts have involved the use of ultrasonic energy. A description of
the use of ultrasonic energy and its use on skin appears in the following U.S.
patents: Suroff , 4,040,414 (Ultrasonic Personal Care Instrument and Method),
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Wil e the debridenent process often involves cutting
away tissue within the wound, recent efforts have

Wo enologese t he use of ultrasonic energy. A descPCpUBIINT/001771
of the use of ultrasonic energy and its use on skin
appears in the followng U S é)atents Surof f ,
4,040,414 (U trasonic Personal™ Care |Instrunent and
Met hod) ; Beaty, et al., 5,312,329 (Piezo Utrasonic and

Bedtycet al05|B8IR3HO (fH8LH 'LRﬁ@éom@%hH@l'ectr‘é&u%cal l-'iﬂar?@pﬁe?e)- Sakurai,

1 U t T t ment ar at us
et% %ﬁébéé‘aasom ; r&égf?%tmquﬁg) rﬁtL@)MNQvalwntai 06A71,265

g 8 SRS e . r
theépllgﬁngwu@:shes € R application: UBabaesg nWWO RFM m?pib(Method of
Spr’a:ay rfghR rSkﬂ?aﬁ%L g?fH&Oﬂgfa%Bﬂ% %ﬂda{}?ﬁ) e t0ke & egprﬂ)@gns are found in
thewlbwn(m@ebtlcldasnent ¢findRustral \\BumAsS, Vb, lzzahramgln“galsm (Debridement

°f%7hr‘@§F IS%&!"A@E% V)a‘V nderbxﬁg"a'ﬂfs% Vepdesburgh, et al.

Gyr{dasio d@mm Veni3eaPgRads 4469 Fig Hﬁérﬁ%f | Radiati
yr(Surﬂglgclal ?gflom c Asplgr at os 0)gb‘é@,r'tg et %I%m adiation

S PEng tBP il Ui HHEOTP!S&W@&W)MQHQM@‘&;@ aby Anm.nSociety of
a0 04 Koty oHUCl SAQUD I ML 4708 Qoo i
Hea@gu ipAnima) S %@ﬁﬁé«#ﬁlngﬁm Cawitrpre Blitraswstic Suegical Aspirator vs.

d U S Patent No. 6,916, 296
Cofwﬂlgﬁﬁkgh@|E§F|ﬁ$?rhmérﬁ)[5l”:d System for Antiseptic

Su Fgléﬁhﬁl‘ ia regentiyniassiedd) 8. tRatsotiNG. 6:8516)296 ¢s Sbrihg( et al., entitled

Sy A48 STRSGH S BN ReT 5 fraposror vouna

heabngoﬁpaw" aﬁyeaaie&mmd:alreﬂs@ anottbbéaé plm:aed&{ida hthd wnthln the

wmﬁﬁl\e/ '[; Iggoggltqheglelrl lﬂ’frt gcgrtnpy ?j@%g Iaéﬁsqaré(l;t%pibgg in the liquid

thatdeadg;o Ueisarasmln oﬂtnéwbaétbnad:elnsl Igpédm:dm?t:fr%r h@hqsbél%f energy
¥ u h Felr gell wal | s. While U S Patent

releg¥ed ¥ big RIS e, Bertgriraata iy Tpiiing Bielr pelpeete. While U.S.

PatemuNg. 6,918,388 Ashorts als‘ﬁgrﬂf&ﬁ\ttréaa&‘ioﬁ I?@en‘hh %Bub??heé Wound, it is

rgy .can be used for very short 1ods o
a‘s%ﬁaueﬁéfh%dlm levale of eperaveany emdkf@rugedslﬂm peginds of time, or

thatlewePRsvel of ERBrgy ¢dh ba L%%H%F‘l NG Yetidds!dt t{ﬁr\é‘Ct W50 several

t he use of ultrasound to debride™wounds 1 nvol ves
MiNWESat i vel y hi gh amounts of ultrasonic energy typi cally

aPR pAfticB, thed G54 SF HitfBNNIRH th UM RIeAvbands involves relatively high
amounts of ultrasonic energy typiéally applied in a focused manner to energize a
relatively small area of a wound for a short period of time. The area over which
ultrasonic energy is broadcast at any given time is typically less than about 5 cm?.
Since the treatment is focused, the ultrasonic energy is typically only applied for less
than about 60 seconds to any specific area.

Following debridement, wounds are dressed to cover the wound and promote
healing. In recent years, it has been found that the application of reduced pressure
to a wound promotes healing in many cases. This is particularly evident in chronic
wounds, such as those that develop in elderly patients, but may also occur in any
type of wound. Studies have also revealed that frequent ifrigation of a wound helps
promote healing by aiding in the removal of wound exudate, unwanted bioburden,
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relatively small area of a wound for a short period of

time. The area over which ultrasonic energy is
whe@atssas:r at any given tine is typically | essP€hEs2007/001771

about 5 cnR. Since the treatnment is focused, the

ul'trasonic energy is typically;only applied for |less

t han about 60 seconds to any speC|f|c area. Foll ow ng

debri dement, wounds are dressed to cover the wound and

ancpoptmmalw sehmm@ aslan eﬁéewe VEimtR folr théapphestior &Ldtﬁlvery of
? |II catl on reduced pressure to a wound
F@#B A PRSP YR YTeakaeRt sysierisiamplayina seme of these
ecﬁMiq@:%Btaré'foGr'i’d Mire mawﬁg LﬁSCPa%?'\té @aﬁﬁuéra%kﬂﬂvgé%go (Wound

in elderly patients, but SO occur I n any 't

Dr%mgjan@t lierterentMethod)o Zamlém\&%lt 500, 396G, (iélmdlc Connectron
Syélt%Ht ﬁﬁa 'M%S{h&}& Woung 8 ﬁ,gﬁﬁﬁﬂgﬁﬁwgy%rﬁkﬂdqﬂewod)

ennva
Zamiesbwskie B, &mzeat(Faamlrilr}g Systen apddiethod)f Asgdritdcet al., 5,636,643

hi f t del f nedi cat
WG Treahint B RBM e, BRuRpa B esareS sy 52835, 081
(Méthed @f treating Ctlse&ea:fai‘négel 3‘2‘8' agpsﬁdia%sofog oygrmé) l2a$mer%wskn
I OWS un essi n
6,087 S8 Qe Fatant Lid Uapagamens InnAgoESYate @ Method); Vogel,
et dL0B38,196 @éﬂ\%@f@ﬁd'ré@ﬁﬁb)@)oerzﬁ'ﬁn@ QURK 'eta'i’ §6|]7422§§§ (Portable

wong Fast eni ng stem and Meth am er ows

nhtrealinagt apRAr@éSInd Met hod); Argent a, et aI
D danie Ui debagHERT haS TRehaNgnt e 4y ofjntally ciearing a

woyne gf nagvieblssoreneeretigdisand, theprrosedurd bas satrgpined acceptance as
I
oo AL AES o o0 eI SRNSIE GhhE. ngare oo
laber-intsnsiva prgcassHodolved Witte traditipnil atraspnicdéebiitierhentt A need
und t r eat.nent at u
oy B 358 B AR ST TS Sty fves ovr
a paflonged patiby of ha'aa(fj tcﬂdeﬁnd@ lanflo@‘ﬁd anV eabé Q)tf UseHd Phprovement in
i ssue rocedure has not gained acceptance as
Pe’f& iﬂ%ﬂﬁ‘"ﬁﬁi@'@&‘ %ffét%\fﬁrf‘fm'gaé'a% HEFasqnig SAEEIY i§pRlied should
be @Ianldlrge BoRdared 46 ekﬁsth@%rb@@@urésnm Y8l Bdio% ﬁ?c?re focused

i nvol ved with traditional ul trasoni ¢ debri dement

beam. fsq peeded i5 asystam that employsamendecused, |l@wsanergy
deb‘#fdbh%ﬁﬁ%réc@dlﬁ’é%c?i as ArNEMHAY V\}ltg)vr%hﬁcé?& E}Eeé%lre therapy, and

prol onged peri od time to debr
optignally avithha SYﬁtﬁrB\Rrﬁvmng fluiddrrigatiemrand remevalpl detaideshtissue.

zagﬁﬂ (g\{ﬁé P\M@éﬁg bQFerH latprpﬂé%r‘ljs, i &Kel‘ f‘)ugﬁgéf o%% referenced

herein are incorporated by reference to the maximum extent allowable by law.

Disclosure of Invention

The problems presented by wound treatment systems tissue dressings are
solved by the systems and methods of the present invention. In accordance with
one embodiment of the present invention, a wound treatment system is provided that
includes a distribution manifold, a reduced pressure source, and an ultrasonic
energy transducer. The reduced pressure source is fluidly connected to the
distribution manifold to deliver reduced pressure to a tissue site, and the ultrasonic
energy transducer is positioned adjacent to the distribution manifold.
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be rel ative |large conpared to existing procedures,

which call for a nore focused beam Al so needed is a
wayaresadhat enpl oys a non-focused, | ow ener gyPCT/US2007/001771

debri denent procedure such as ultrasound, with reduced

pressure therapy, and optlonauiy, with a system

providing fluid irrigation and renoval of debrided

tissue. Al of the patents, patent applications, and

Ot haramaaﬁ@é WatRsarcther éﬁib%@lrﬁéﬁ?bﬂhéf;ﬁeb@ﬁphﬂehﬁbﬁda wound
reference to the maxi num extent all

treamaat&yateén dor dekriding @rdhralinga Mmmdm@s@ﬁt@@sw dlstrrbutnon
maH@MBd alrbBaLE® E“e %%gﬁrééf ﬁéi'agy 88 to ﬁﬁeed%?.l.ly&forpkhamfom an
met hods th

S stens a present 1 nvention
acoa&sb@a aerdudting meskrabedand @n lmltrasbelcmrwgvlttransducer The

acclBHEAh Eona Rt SR TE Bl BegRE e bl manic
andstherweundrsdeaand lthe: atrasionie eneny traﬁsmmm% coﬁbl%d to the

% uced pressure source is fluidly connected to the
X8P®fhution manifold to deliver reduced pressure to a

ti smstnllsartcﬂheaédxbbaenaht ofthebreseAting¥ntionNs WHRId fréatment
nt to the distribution manifold.In

si.tioned adj
sysIRTBIRGIdEs TFATF R THESING R BRRAE eI AEeslusiag pressure at the

woliY,24Hd mbar@wuasnarngéths&n&uﬁdstemfor debri ding and
healing a wound site includes a distribution manifold,

a riBRessIdpnes vithyet another embarimenrofdbe agesent inwention, an
uItrSé&ﬁ:E'Mﬁ@ﬁ Hﬁﬁéﬁﬁoéﬁterﬁr‘fo?fr‘éﬁﬁhg%bﬁnﬁ ﬁ@%&lhﬁi&g an ultrasonic

nbr ane, an ul trasoni c energy transducer.
ene&gm mlansdabeyemﬁglued ita glefiwabulinasonic mm'gyltorwlbstmtmlyrall of the

w1 3 PSR EEBAA rg B985 U oy
deliverdd doeng Ia"]selecﬂeg duratlbnrsuehhbdi smimtam{’ aIWI pf thewbund site is
t !
expgRgLb iPas it ook kTR Tt (R e Pet8F (TEARRIES).
munq;etthmbbsrm@iﬂthbﬂ tderrg‘e‘shal_et W?ﬁﬁt?n {aﬂhwound treattment
ccar anot her. enhodi ment. o e presen
sysfiTG AREDBRS afistiotB R G, SANTOUEAH Fobe PSSR Fof

corfirm@fidatidnanite u“ﬁo@ﬁd eA' ﬂlﬁh %@ﬁ%@& Wid ANt SN &5 the distribution
transducer conf |%ure to deliver ultrasonic ene

magifipidiand canfigurad to gelivea fivithte Hier woynd gupipgcs fi rsgﬁelected
durbfiSs. PreiitabeHic enefhf Tanstttek s ESFYUrSd 89 BePlated in ultrasonic

communication with and deliver ultrasonic energy to the wound during a second
selected duration. A reduced pressure source is fluidly connected to the distribution
manifold and configured to deliver a reduced pressure to the wound during a third
selected duration.

In accordance with another embodiment of the present invention, a method
for treating a wound includes simultaneously applying reduced pressure and
ultrasonic energy to the wound to debride and heal the wound.

In still another embodiment of the present invention, a method for treating a
wound includes delivering a fluid to the wound and allowing the fluid to dwell at the
wound for a selected duration. Ultrasonic energy is applied to the wound during the
selected duration, and a reduced pressure is applied to the wound following the
selected duration to remove the fluid and any debrided tissue.
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delivered during a selected duration such that

substantially all of the wound site is exposed to
wabkdrasont c energy for at |east ten m nutes pepCTEF2002L®1771

m n/day). In yet another enbodi ment of the present

i nvention, a wound treatnent gystem i ncludes a

distri butl on mani fold configuPed to be placed in fluid

communi cation with a wound. A fluid source is fluidly

Comen ﬁsie#éhppam%.&taf' ﬁatdrgéb {,é.%csh aé“?mtfhgiﬁrbg% @bund

tod I ver evvou ur|n
dressing nalddels padistoibution manifeld titds eoefi gyretdr tondigtrieite asreduced

presiPk 1 AREuPA 58 P RfsRic eIERR AP fRET W hEGHLAR agiacent to
the distritautivh saindfolcetb pravide oltrasénicedetsiddementtuthe wound site.
oMt VBh PoitieS Srabedment of e pissentdREmion, 3 mHBingeRke wound
dres¥iid iHtladéd bl distFipLBsH %’arﬁi&@bbﬁﬁ?uﬁé’a REGiISHRAS & réldliBed pressure
anot her enbodi ment of the present invention, a nethod

to apwipund site; AR ACAKivAlY-conHEENG MEMPEANRISNGsIERRY PR tissue

con%a‘ig Iﬁgéej' a,ﬁ‘?ﬁ'égfﬁ“ﬂﬁﬁ ry\%ﬁ n@é‘ﬁ’H&us‘E&ﬂf@hréé’ﬁé ?Snfél%’tjﬂfé #Bund site.

An dirssdhigeenergy transduces isnepénatdivalyi eoupled ke thedcoustically-conducting
ng a wound includes delivering a fluid to the
me%ﬁé%:’land allowing the fluid to dwell at the wound for
a <athecpbjeds,febtoes, ahd adsaniagesrm‘rtgg presemtphventidrowill become

aprp e BT o€ 1o, B8 GBS Al Htbletnp S e P feow.

selected duration to renove the fluid and any debri ded

. issue. .n_a her. enbodi nent of the present invention,
Brie dressing includes a distribution
meIFi§oled ihitratss BqRirt arv6eslsbatichAtidw oF & systaRFeeEpplying
pressure to a wound site. An ultrasonic energ

redyash BERRSHFe PO HITABIRIAETCRaY 1R BKOURH PFBSeHa Bite BoEoriing to an
emiSBHfiiricht Bf e PFééérﬂ@n\}&r\ttkﬁ\SQHHC debri dement to the

wound site. et anot hef embodi ment of the present
i nragkiliend depicts |atfrcquasgs%smtmaldﬂ@ysnfmgsvsiemgaé@palymg reduced

preéry,é%% ?g@i"ﬁl‘tr‘é@o%rﬁ g t§m %'l}&gggfl t%g.tis%\ng'sﬁyé&ﬁ}cﬁna to an

ressur
emlmdimitmm@/pmmﬂcmvmmmenbrane is positioned on a
ti ssue contact side of the distribution manifold and
is configured to contact the wound site. An ultrasonic
Bese Modey fdrr ngadui thedpeentiorvel y coupl ed to the

acon ?lt1|e ?&HVXIH %qe%lfed Hgscnptlon of the preferred embodiments, reference
is.made to the accompanying drawings that form a part hereof, and in which is
shown by way of illustration specific preferred embodiments in which the invention
may be practiced. These embodiments are described in sufficient detail to enable
those skilled in the art to practice the invention, and it is understood that other
embodiments may be utilized and that logical structural, mechanical, electrical, and
chemical changes may be made without departing from the spirit or scope of the
invention. To avoid detail not necessary' to enable those skilled in the art to practice
the invention, the description may omit certain information known to those skilled in
the art. The following detailed description is, therefore, not to be taken in a limiting
sense, and the scope of the present invention is defined only by the appended
claims.
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menbrane. O her objects, features, and advantages of
the present invention will becone apparent with

WO edogiogd1ee to the drawi ngs and detail ed descriptT/o82007/001771
that follow Brief Description of Drawings Figure 1
illustrates a front cross-sectjonal view of a system
for applying reduced pressure™@and ultrasonic energy to
a wound or tissue site according to an enbodi nent of

t heR@f&'ﬁﬁptto' EIR GRq ?aé; Woﬁngl%g?t?néﬁpgﬁiémald 5(2&‘rdmg to an

cross-sectional” View 0 syst
empodinsantofthe present imvieotiem naydesaanulbipotase wosadaressing 11

naihdng ESRBBURL! R FEARTRG a8 beliphdtt % ik novpe. preduced
prdsberé sbles T8 teldehvdraeddess or gu?gﬂ?ﬁipg% ﬁl{)?;sgfé esithe wound,

oG PRAPRAD . Wic AR ER) Baveet Pl ORThPOIG WG fuid. A
corfpaidt sty @fncldd:%brﬁbb@&&pﬁﬁhﬁﬂ% ﬁé@rf iffdrBfte 18 may be

enbodi mrents in which i nvention may practi ced.

proyigiect Oe@%mlr?éh@fsthﬁr%/SMJHD@mﬁ of ef rfedelpeduorqsstaeltherapy,
deﬁ,ﬁhéﬂ@ﬁ{ %,Hlm_ﬁgdgﬁ Hfd inthe art to practice the. .
an

I nvent i on i S ‘Understood that other enbodi nents
rrabe'éerunglm@eei spadficaliyt to bl§ .chithe wawnditreatment system 10 is

pre?é@@%ﬁ%%% ltR ﬁ%ﬁ%é'eﬁﬂ Mectﬁs 'ﬂe%ﬂhg%?iamgggg?tggﬁqﬁ eWound site

eparti ng romtné spir
100 isvsurrounded byatnssué 102 aht least apectisis af the woendldite 100 includes a

| | d h h
oo R isBEN S ot B 10 bR RS b AR Sy, and non-
viableolp@ cdis, ldeddi ¢=e|lsh andarying %nﬁ@urht@vuf%rﬁ&hmdrﬂg such as micro-
descripti not to aken in

f
organsirys Agd Sl@gef'aaﬁp%ﬁg%e%%@ Bﬁst'ﬁléeﬁ'ﬁéstléﬁ’f this\cempremised layer
of i s%m.@%b?% Q@ lthi@hstfhﬁmaWg%r&‘eﬁhﬂﬁaﬁ%ﬁﬁﬁéﬂ’t%ftﬁe surface of

GS. a wound treat nent systen1 accord
th%ﬁ@%ﬁmxﬁmow deré Ysstieand bmt@nauqmthawrimoﬁthe wound the

baé‘ﬂéhé 'b@ﬁb%l o %‘?Hﬁgcg afe ﬁgf‘% év&ﬁ“é'nﬁ%&? %oﬁﬂﬂﬁglct‘é: hhYbor infections.

provi trasoni c enment
Deb@d@m@ot pf theswosindassisis i theoratadvalaf thischidden dnactena

S O ATRABRAD Y SaHA S bl R s Y st o 20, an
ultraséhigiehergy transducer 50, a tube 42 for ﬂwdly communicating with the
distribution manifold, and, optionally, a drape 30.- The distribution manifold 20 is
configured to be placed adjacent to the wound site 100. The distribution manifold 20
includes a plurality of flow channels or pathways to facilitate the distribution of
reduced pressure or fluids to or from the wound site. In one embodiment the
distribution manifold 20 is a porous foam and includes a plurality of interconnected
cells or pores that act as flow channels. The porous foam may be a polyurethane,
open-cell, reticulated foam such as GranuFoam manufactured by Kinetic Concepts,
Inc. of San Arrtonio, Texas. If an open-cell foam is used, the porosity may vary, but
is preferably about 400 to 600 microns.

The drape 30 is positioned over the distribution manifold 20 when an open
wound site is treated to seal and isolate the wound site. If the wound site being
treated is a subcutaneous or deep tissue wound site, drape 30 may not be
necessary to maintain reduced pressure at the wound site. Drape 30 may be any
biocompatible, flexible material. Drape 30 may be impermeable or semi-permeable
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conmput er system 16 including a processor 17 and a user

interface 18 may be provided to control all of the
wayaresa7huncti ons of the reduced pressure therB@yDS2007/001771

debridement, and fluid delivery. Referring nore

specifically to FIG 1, the wound treatment system 10

is preferably used to debride and pronote the healing

of a wound site 100. Wund site 100 is surrounded by

to Ihltm‘,lgaslﬁﬁ bofit dependi lmm’i agiver abbﬁbaWdAaﬁﬁﬁcé@ngressure

aPRIRBIND is hifRed BT TheelTaie, 30 2 s Lo itebition manifold 20.
The fibes42 HendidRetdinedtad at %rdf bfé@ eRdRYthe a‘ﬁ%hﬁ%ﬁ'@ %ch“ssﬂundly
erimenta

such as mcro organi sns and bacteri a.

corestedaka Peexifal enddothedrguend peessug souste ﬂstmchmy be a
purfp o4l Stiofion Bet, eGP 1 PUARELBIRE st SRR 1A e tube 4215

schiematinaily represeatedias aeducéd pressue déhvérlyetubéat;ﬁf | The reduced

proBSRd b S4b0E Y Bl BETRSE A PE e P binatrough the
rediced lpeesseme delivefy tubies4 24 delddistABUESH Parfiftid 20. While the
11 includes a distribution

PRl UL PN O FHSon P TRRUPEYG e edceiessore fiom the reduced

pressire delivesy tdei424 ty gFIBUTOIE Ad @I \2b habﬁﬁ‘cator 4% fnay be omitted
di strl bution manifold, and, optionally,

if therredyced pregrurs Haliyrry Bike 42a Isplesadiig allr@@t ﬂuldmmmumcatlon with

distAbatsd nshiffi@nb. to the wound site 100. The
di stribution manifold 20 includes a plurality of flow

chahfbidsdelivesu tulr¢2biroay bei provisted tordelivies ar luid to ume afound and
may SHERH, B BB SoRbeled EinbRfnlfiafifraf 4y tng dicator 4o

Thepenseseritation mﬁumes:nzdoza,aarm 42hlin FYGEL 1i e dmusietéehat a

corr?rﬁéh} Sarpg{)'cgg)r gﬁ% F)%fﬂs}f fé’ﬁ éie I{S%r\gpé: na cheel(f EE%TSg@r%?ea l#des to the
distfibatiors oemitadd S0antHis mm&la‘o%@»h@@ﬁeb)bﬁélﬁgltﬁe tube 42 for only -
exas an open-cel

ong MWE@ atﬁ?é‘éfc‘"?‘ﬁe “E%Iﬁo%?w iGally. the tuberds may bws@fiég |a}temately
deligdordduted gres&He ahd foRs. Iﬁ%diﬁélp&n%Qd'irﬁeﬁpsthé ‘t@é@gz may be a

ver the djstribution manifold when an open wo
dua |yraen ubq havieg 4 w@@aﬂowwupgdlme@summm apiltaelumen for fluid

deli&&. AW a‘-‘ddtﬁexbé dﬁrﬁéﬁ%@'ﬁ)t llﬁxs"l'rat? %63?&%%8&5 A66Pbe used to
ti ssue wound S|te rape
fluidly communicate with the dlstnbutlon manlfold 20 If separate tubes are used, the

use of an applicator 40 is optional. .

The ultrasonic energy transducer 50 may ipclude_ a frequency generator and
an amplifier and is used to transmit ultrasonic energy to the wound site 100. The
ultrasonic energy transducer may be a piezoelectric transducer or a surface wave
acoustic device. In FIG. 1, the ultrasonic energy transducer 50 is placed between
the applicator 40 and distribution manifold 20 to emit a low level of ultrasonic energy.
The ultrasonic energy transducer 50 may be connected to one or both of the
applicator 40 and the distribution manifold 20, or alternatively may be placed
between the applicator 40 and distribution manifold 20 without physical connection ;to
either. In one embodiment, the ultrasonic energy transducer 50 may be embedded
within the distribution manifold 20.
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necessary to maintain reduced pressure at the wound
site. Drape 30 may be any bi oconpatible, flexible
woraioes€b2 Drape 30 may be inperneabl e or PCT/US2007/001771
sem -perneableto Iiquid, gas, or both depending upon a
gi ven application. A reduced Ryessure applicator 40 is
pl aced under the drape 30 and over the distribution
mani fold 20. The tube 42 is fluidly connected at a
di Tl déstebtitiort freanifold anatdt)é ad@ @assmissidriiir@dium to relay ultrasonic

nne ted at a._pr end tQ the reduced pressure
enaigy,fo gh Q_E'ORM s ﬁ@r%@ﬂ Busficdlated {gam is ysed oihe transmission

effi ﬁiéhb?bf thefark hﬁ’a){ Bé l&%rﬁélibé”ﬁﬁné W ?lﬁldlaglrl\éél’g sotPe to infuse

is schematically represen as“reduced
the deamwith walee agmigousiand sulraguepus solutionsoor gelsi. sThe presence of

i B oW BEL YRR TS TGS Mol Pl rasoni snroy

In thiissegabditthe mistebution maiﬂfow\bieffe_nhbdacap the éatction$f a manifold and

= rBpSisHien PGB 0] nBtadarid BbEIchi Y shEblE 5RE B2 Mt that gels or
othel Bhnsrhtﬁsmneﬁﬁ@mémb Gubtarfie mﬁ?ib@a;)plé%gﬁ%itmﬁ ldg?ﬁﬁﬁahlstrlbutlon
ube 42a is

d d del
mapiolicD. | FoF SxaBhifs SehmeX b inbes DeFwaan tom b wigmmaniiold 20
andbe wolihdistle GII‘Giol M%ﬁ’tottHEQré’t@m@@%nQﬁ W8 ?ﬁﬁ%ﬁﬁgy through the

deliver a fluid t he wound sim
d'Stf'PuF'awn%wfq%@Pete enhanece we'gmttﬁnsrmﬁsmm fol d by the

gﬁpﬁ*heg Ehﬁ]ur'@?f Gg??é‘isc%rﬁ%’égéﬁ‘qv Bélhprh heﬁ‘{gqgegont%étﬁﬁy the ultrasonic

enesgy trangdueen® islesa dban toat ofdraditonalgilirasoniedighricesere

varih e, 16 AL B0 camcoor

usedythEopewar applied tartthe tvanedseeds faboat Y0 W/em?2t vhe n48re preferably

aboflE S PR 1 Gl o o BN el e o, ne

pomﬁarch.miheﬂttﬁﬁheltmb\%dhaér peefardbimabit 0.8ANFAH?, pélft? mdré preferably

v gnd a lumen for fluid delivery. In sti |
abogﬁ 11§Y)/€hbod| ment {not illustrated), separate tubes

MR &S tb Flei Lth@' Mtrﬁ@ﬂﬁ’é"ér@é? tiinsButdeso may b be a)osmoned

di stribution manif separate tu%es are
remofely feam die M%‘ﬂrﬁ't&:&@@ ranqionay b@p@lp@'ﬁQVermnected to an

acolbtiEARRE IR QMeHb'i‘Q osﬁﬁon?@d’e bé%%é’r@wé&‘glggn?uﬂon manifold

frequéncy generat or an ran
20 anq updisitestii). chﬂéngmbr@'-e 78 meyvbe corneciéd to Heedistribution

mar‘ﬁ}fdlﬁ @?0 BF %lt@ﬂgtge{)f @%?wmg%rcertlp&tacoWn%%ﬂSh Be ttwegn the

transducer or a s
distribution manifold 20 and wound site 100 prior to admlmstratlon of reduced

pressure and ultrasonic therapies. In this embodiment, the low level of ultrasonic
energy produced by the ultrasonic energy transducer 50 is transmitted across the
membrane 70 and radiates into the compromised tissue layer 104. The proximity of
the membrane 70 to the wound site 100 ih some circumstances may improve the
debridement performance of the wound treatment system 10. Since the ultrasonic
energy is typically produced at low power, the ultrasonic energy transducer 50 may
be positioned at or near the periphery of the wound site 100. Positioning of the
membrane 70 between the distribution manifold 20 and the wound site 100 should
not interfere with the capability of the distribution manifold to deliver reduced
pressure or fluids to the wound site 100. In this regard, the membrane 70 is |
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acoustic device. In FIG 1, the ultrasonic energy

transducer 50 is placed between the applicator 40 and
wale@vns4iati on manifold 20 to emt a | ow | evel PET/US2007/001771

ul trasoni c energy. The ultrasonic energy transducer 50

may be connected to one or botfi of the applicator 40

and the distribution manifold~™20, or alternatively may

be pl aced between the applicator 40 and distribution

prefﬁﬁbfy@oﬁnéa frérh EORAtUPANSH SRIUSGABRS ) &‘%Ifé?nﬁtn‘ié]?rls n{efhufactured
e ment, the ultrasonjic energy transducer

to "Pfﬂ dg g%i?ﬁb fnfes: Rolentionsis ather struciirafeatumnes hat promote flow

withéf); Jrrdﬁm‘@'l oF 'Ehl%%bh%e PREbPAk. ZQhé%énﬁﬁ‘aﬁe H&E@nﬁ&é’ from a

medi umto relay ultrasonic energy to
metajiig fowtmn sheets efll , boanyi cshe:smtemrﬂethat isrcapiabie of

con?PE{. g,lﬁlclyltrggo}ulaq”ef“;@m may be enhanced by using the

Ivery source to infuse the foamw th water,
aqUsmperation sthie-rag liiparposeod ressimsdesaritgs) lSereTrheomblnes reduced

d th
pre G R RS Fack e tonif g Bride et 47 e bR e &ﬁvw fofAgbriding,
cleah?ilgg,rahd hbahﬁg mé Whucﬁitemiﬂll bpttfesRehetions Ry bé hﬁegrated into a
uncti on nd,a transm ssi on medi um f or

comfiRe SYRTRE S IVices 6h A IFaTERST Op SORGULRNS easration of each
fu ncﬁﬁirﬁm@iw@@éﬁv ot élﬁ’flﬂ%%%h@l? WhouE bﬂgnﬁgﬁ%é rbgég%ﬁﬁﬁe%een

pl aced_w thi'n or on the drstribution .
fun°és€>é\$p| Qincg the(drassing ds jfitended ke remwein indadé forsevaraodays

bet\D@é’hfcﬂbﬂ 88, it §o¥\9%r§¥'ﬁ%n§89gﬁf fsoc%%cﬁﬁ%%g% provide

transmssron of UFTTason! nér gy
debaﬂgmermveoipngahmenm atdoenpawee ener gy

Sk RN B 298 RGO 2R

dellver@dsbwtlm flagid dalqussomrktemt: ttﬁthe()cﬂlstrltﬁdiohl raaaifold durmg a first

R N X N T SEG E IRy

Durlng thﬁseduratm my\ﬂmda@ @Ilbﬁvédtt@ piérﬂ'nédtéflﬁé’ w%ﬁbuﬁorﬁh@mfold 20 and
r ef erabl y about

.5 W
imigats, e gt e HBbuPEHGe fsaotndaplepier dumtionfolewing the firs
sele@@étﬂdufé‘tmrp%@ﬂuﬁp@'dll%ﬁléootot dReli 'é@p%%ﬁhg%ﬁt%f%{qmtﬁésomc

is about 0,5 Wc and npre Bree

enewvcﬁérammq gth?d’vqtt!f@ sife 10 @mﬂh@rldyaﬁomcmgy transducer. The
ultrdsWi@QHéFQ’y @@br@éé @\‘é \98@'13 o ‘Pﬂ%ﬂvfa%’?%ﬁ@ﬁefcrr&@ f&&ﬁ:e Preferably,

wound site 100 a e operative connec
the sgennd pelactsd d bfﬁi@@t i ra@omé ﬁﬁean exmmqm(sr&); onabotitthves times the

first SBReES WurABA. ORollBWingThE second selected duration, transmission of
ultrasonic energy is ceased, and reduced pressure is applied through the distribution
manifold by the reduced pressure source. The reduced pressure removes the
delivered fluid from the wound and distribution manifold, as well as wound exudate
and debrided tissue. The application of reduced pressure continues for a third
selected duration, which is preferably about forty (40) minutes, or about three times
the second selected duration. The exemplary time durations described above may
vary, and each of the procedures (i.e. fluid delivery, ultrasonic debridement, and
reduced pressure therapy) may be performed independently of one another, or

simultaneously with one or both of the other procedures.
It should be apparent from the foregoing that an invention having significant
advantages has been provided. While the invention is shown in only a few of its



20 and the wound site 100. The menbrane 70 may be
connected to the distribution manifold 20, or

wa@baogsebt vel y may be pl aced without connecti oPChEs2008001771
the distribution manifold 20 and wound site 100 prior
to adm nistration of reduced ?6essure and ul trasonic
therapies. In this enbodi mentf,Ythe |ow | evel of
ultrasoni ¢ energy produced by the ultrasonic energy

forrhg At ROwstgusBimited Uu@@éﬂléde%@b%:fﬁérléﬁ?cﬁﬁ%r ﬁ%ﬁ%dlﬁcatlons

ﬁgﬁ adlate into the conprom sed tissue

wit EPaLtng ?rQ"'b?hQ%“’hﬁ}%?%ifne 70 to the wound site 100
in sone circunstances nay inprove the debridenment
performance of the wound treatnent system 10. Since
the ultrasonic energy is typically produced at | ow
power, the ultrasonic energy transducer 50 may be
positioned at or near the periphery of the wound site
100. Positioning of the menbrane 70 between the
di stribution manifold 20 and the wound site 100 shoul d
not interfere with the capability of the distribution
mani fold to deliver reduced pressure or fluids to the
wound site 100. In this regard, the nmenbrane 70
ispreferably fornmed froma naturally porous material,
or alternatively is manufactured to include hol es,
pores, projections or other structural features that
pronote flow wi thin, around, or through the nenbrane.
The nenbrane may be made froma netallic foil, thin
sheets of Lexan(r), or any other material that is
capabl e of conducting an ultrasonic wave. In
operation, the nultipurpose dressing described herein
conbi nes reduced pressure therapy, ultrasonic
debridenent, and optional fluid delivery for
debri di ng, cleaning, and healing the wound site. Al
of these functions may be integrated into a conbi ned
systemthat provides for the intermttent or
conti nuous operation of each function individually or
si mul t aneously, w thout changi ng the dressing between
functions. Since the dressing is intended to remain in
pl ace for several days between changes, the ultrasonic
energy transducer is optim zed to provide debridenent
over long tine periods at |ow power. In one exenplary
operational exanple, an irrigation or nedicinal fluid
is delivered by the fluid delivery source 14 to the
distribution manifold during a first
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sel ected duration. Preferably, the first selected
duration is about five (5) mnutes. During this

waleooasom the fluid is allowed to perneate theCT/US2007/001771

di stribution manifold 20 and irrigate the wound site
100. During a second selected duration follow ng the
first selected duration, the fluid is allowed to dwell
at the wound site and ultrasonic energy is transmtted
to the wound site 100 by theginkg asoni c ener gy
tra&sducer. The ultrasoni c energy debrides the wound
di MeYRHNLireatment ystem GorpESing: Preferably, the

secouktsshiRst RehrfifdIgt i on is about fifteen mnutes
(15), or about ‘three tines the first sel ected
durafedicedroressure gouree Bddiyrmonnected taithiudistribotions manifold to
tr 1.5 Sl LG r@y.Ls,ceased, and

re uc%ﬁ?@é@% B%%@%g??gggpgr%gﬁﬁphe di stribution

manrari oltchsonic @pergydinarst ynes positoneduadjaceriite thedlistebution
pressure, renoves the delivered fluid fromthe wound
ano'"&f‘&ff?'ndr bution manifold, as well as wound exudate
and debrided tissue. The application of reduced

ressure continues for a third sel ected duration, .
ahi LhF §¥StEP?ePJEP‘98F‘y{ RRIET B yliragonicprgroydransdussbis a
t hrsiezbélBBfid thenshisird sel ected duration. The

exenpl ary tinme durations descri bed above may vary, and

each of the procedures (i.e. fluid delivery,

It . . }

e etet BELIA e eA M Onk Gl rdrtGhi8BY s 2 surface
si rRgaustieave/derice. one or both of the other

procedures. It should be apparent fromthe foregoing
that an invention having significant advantages has
BeeThesysteredf cMiml £ wirereimthendistributionshawfoldris @poroas foam.
few of itsforms, it is not just limted but is

suscepti ble to vari ous changes and nodifications

Bi tTeaibystepfof clain{ 1, JorthEecsbfisingt A1 6F 58 pdcedidjdcerft to the
vvowd i'%r eat nent Sést em conprising:. a distribution .
marfli#5oytion manied Jogoves thedissikidions manifeld ang e uit@sonic
t 0 dri@gfitinsbekt.on mani fol d to deliver reduced

pressure to a tissue site; and an ultrasonic energy
transducer positioned adjacent to the distribution

BRSO Sstem of BRIAYE fathef cdinBliGing: Wherein the

ul trasoni c energy transducer I's a

a reduced pressure applicator fluidly coupled between the reduced pressure

source and the distribution manifold;

a drape positioned over the reduced pressure applicator and the distribution
manifold; and

wherein the ultrasonic energy transducer is positioned between the reduced
pressure applicator and the distribution manifold. |

7. The system of claim 1 further comprising a fluid delivery tube fluidly
connected to the distribution manifold.

8. The system of claim 7, wherein the fluid delivery tube is configured to deliver
a fluid and reduced pressure to the distribution manifold.
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pi ezoel ectric transducer. 3. The system of claim1,
wherein the ultrasonic energy transducer is a surface

w@ecwass47e2 wave device. 4. The system of cl ai m RCT/US2007/001771

wherein the distribution manifold is a porous foam 5.
The systemof claim1, further, conprising a drape

pl aced adj acent to the di striBétion manifold to cover
the distribution nmanifold and the ultrasonic energy

tgamaétg;efem@fcaw £)BHORY @bnigriifg: 1, further
g%! a reduced pressure ap ‘icator fluidly
cou |r§ u

RERSSW S @PPB%T@é@U!ﬂthupl@dshﬂIW@@nath@ reduced pressure
di Sééun@étérf&‘tﬁ@@bfrmlﬁlon%ghﬂl?ﬁ posi tioned over the

reduced pressure a icator and the distribution

rranaft@bel fl |U!§ﬂhd00\mé|ed|betWeenLtherraduoed pesssuyg applivattresid the
%%t he reduced pressure applicator

and e PrOatT On CRani fol d. 7. The system of claim

1 f ardrape poelmnedm@rahé Ireduceate pressuye tpphcdtorafitithe distribution
con&%ﬁrﬁf to the distribution manifold. 8. The system
d7 wherein the fluid delivery tube is

confhgreindhé alteddnie Enérdcy tthAsdiskbrie §6§Ei6nBHQ§él%%nttﬁe reduced
the di strlbut‘lon mani f ol d. 9. The system of claim

f ur PIRSSUEH ABPICdtagang ﬂ?%&hﬁ@'auwwﬁwf@ d@End cat or
f 1 uivHebein e sk, RedVRjuréd %o 3@%&@@@%@@%&" S)F@%ﬁﬁc%d pressure

and the distribution manifol atu cou

bet A fiUid to theweyngrsitesur e appl i cator and the

reduced pressure source; a drape positioned over the

reduced pressure applicator and the distribution

MM veuNd aatreent systeml for debridingeand pealingiassourd site comprising:

he reduced pressure applicator and
thegi L(iilb&ielon C?ﬂfold and wherein the tube is

Comd regﬂucmﬂ pessatesduncel f}’mdl?l ¢orfiectst tothd @tiRion manifold:
Press %E:Sustically—conducting membrane positioned between the distribution
manifold and the wound site; and

an ultrasonic energy transducer coupled to the membrane.

11.The system of claim 10, wherein the ultrasonic energy transducer is a
piezoelectric transducer.

12. The system of claim 10, wherein the ultrasonic energy transducer is a surface
acoustic wave device.

13.The system of claim 10, wherein the membrane is between and in contact

with the distribution manifold and the wound site when reduced pressure is
applied through the distribution manifold.

14.The system of clhaim 10, wherein the membrane allows fluid communication
between the distribution manifold and the wound site.

15. The system of claim 14, wherein the membrane is porous.
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and a fluid to the wound site. 10. A wound treat nent
system for debriding and healing a wound site

w@ompsedng: a distribution manifold; a reducepCT/US2007/001771

pressure source fluidly connected to the distribution
mani fol d; an acoustically-coqgggting menbr ane

positi oned between the distribltion manifold and the
wound site; and an ultrasoni c energy transducer

d6UPhedysient be clibItg Rtherdih tHeeussSbAI® &ergl ¥dRslibicer is located
wherein the ultrasoni¢c energy transducer iS a

pi EHRPIEl rom theavaupd gite. 12” The system of cl ai m 10,

wherein the ultrasonic energy transducer is a surface

acoustic wave device. 13.The system of claim 10,

Wheflke systesn péalsinid), wheareinthendistributionooanifield isipohous foam.

the distribution manifold and the wound site when

reduced pressure is applied through the distribution

A8nT e ksystebd ol blairmyk ferthelr cohsprisid® a dbpegositioned over the
onmuni %\%tahon bet ween t he

menmbr ane al | ows. fl ui d

o SRR PRI A BRI Rista Y, fosdv e menbrane.

system of claim 14, wherein the nenbrane is porous. 16.
e, system of, cl aim 10, wherein the ultrasonic energy

gpa‘hMrﬁ@m VEIETP SARRISINGY om t he wound si te.

17. mé&hAs SsaRI8sg £ Wjumdl0, wherein the distribution

mani fold is porous foam 18. The system of claim 10

f urhgaps demadusingypresgres at theswoupdeandver t he
di %ébﬁg%p@emh%%éiwuq{mt_he acoustical l'y conducting
19. A wo

menbr ane. nd treatnment system conpri sing:
nmeans for dressing a wound; means for reducing

BOSRS Rind URu R SRR P Fe AL SHdhd e comprising

t r eant Uigasanioenergyittansducer cenfigureaintouddlives altiasopicegergy to

tr %%Vgﬁfal@oarﬁ ci)fgtHre%\(rjo&r?d gl Ieia %rpéjvlvérr I%%/gﬂle(s:s l’rl]aerrl g\ll)ohg 1 W/lcm?
and during a selected duration such that substantially all of the wound site is
exposed to ultrasonic energy for at least ten minutes per day (10 min/day).

21.The system of claim 20, wherein the selected duration is characterized by
periods when the ultrasonic energy transducer is turned off and periods when
the ultrasonic energy transducer is turned on. '

22.The system of claim 20, further comprising a fluid delivery line configured to
irrigate the wound with a fluid during the selected duration.

23. The system of claim 22, further comprising a reduced pressure delivery line

configured to apply a reduced pressure to the wound following the selected
duration.

24. The system of claim 23, wherein the fluid delivery line and the reduced
pressure delivery line are the same.

25.A wound treatment system comprising:
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substantially all of the wound site at a power |evel
| ess than about 1 WcnR and during a sel ected duration

w@oa/os419t substantially all of the wound siteP¢EHUS2007/001771

exposed to ultrasonic energy for at |east ten mnutes
per day (10 mi n/day). 2 1.The ﬁysten1of cl ai m 20,
wherein the sel ected duratiorilfs characterlzed by
peri ods when the ultrasonic energy transducer

t ur g eektabhtion %é?ﬂfdl@@énﬂ@%dtt?%éiéia’céa%' KFPal m Lémcatlon with a

transducer is turned on ystemo
f urWAERdconprising a fluid delivery line configured to

| rrj qﬁ](ps&.lg,%eWQQS rindci c?ec{ itﬂh‘é &Qﬁgﬂﬁ Pw}ﬁﬁﬁﬁcl)lﬁcén%dconf igured to

duration
congeliveir yfluidrtedbe mmmdeélsnmga adirbt s@egtdd dherationf i gur ed -

to tothe fol | pwi the
o SR BAAERHERS, BRRSIIR cobniiifes B PE plced W ltpbeie

t hecdrnmuhicetion with drichdelived wti‘@drﬁd m&b;pt(ﬁﬁﬁmmnd during a
delivery,line are the s . 25. A wound treat nment

sysTER ?&'PPQ‘?#@”@“&PS?P buti on mani fol d confi gured

to @@ecﬂljéétfdrésfsufré BbraeOMIY SoHrictledtd theddisfriBlifiondnanifold and
fluid source fluidly connected to the distribution

manfeyiared do @@H’F%% reduces passyEe tathe woyndduring a third selected
WOURGHaBiBhi Ng a first selected duration; an ultrasonic

energy transducer configured to be placed in

ul trasoni ¢ comuni cation with and deliver ultrasonic

SBET Y sggtuebg guf RG] %I‘l&%l@ﬂﬂfﬁ&? %e?b%n%lc Lad G %‘éie{%ﬁéed durations

and a r pressur'e source connected to

di seedusduring digtinétdirde pediodsnf i gured to deliver a .

reduced pressure to the wound during a third sel ected
duration. 26. The system of claim25, wherein the

2i7rEhe sysieomof clahe 28)iwhere ﬂ!ﬁmﬁidtﬂﬂlﬁé'rwauﬂﬁ e first selected

during.di stinct tinme system of claim )
oo dgBtpn i et daila e wddng HiRpSithe Serpad Sefected duration.
selected duration is allowed to dwell at the wound

ggr_l'_n the second sel ected duration.
. The system o c aim 27, wherein the reduced pressure removes the fluid and

any tissue debrided during the application of ultrasonic energy.

29. A method for treating a wound comprising simultaneously applying reduced

pressure and uitrasonic energy to the wound to debride and heal the wound.

30.A method for treating a wound comprising:
delivering a fluid to the wound and allowing the fluid to dwell at the wound for
a selected duration;
applying ultrasonic energy to the wound during the selected duration; and
applying a reduced pressure to the wound following the selected duration to
remove the fluid and any debrided tissue.

31. A multipurpose wound dressing comprising:

a distribution manifold configured to distribute a reduced pressure to a wound
site; and



28. The systemof claim 27, wherein the reduced

pressure renoves the fluid and any tissue debri ded
waleworgedhe application of ultrasonic energy. POI/BS2007/001771

method for treating a wound conprising sinultaneously

applyi ng reduced pressure and4gltrasonic energy to the

wound to debride and heal the wound. 30.A nethod for

treating a wound conprising: delivering a fluid to the

vvouan:d uﬁrasomicijd: em'tergy naesdnfodrqbdscticmwt adjatehh® fh@tqigtritbﬁﬁon
as uratjon: a i ng. rasoni c energy to the
wounaT el et S ineEBBi dnidaraeit @ ine mpmnd ke
reduced pressure to the wound foljow ng the sel ected
g¥h§fion to renove the fluid and any debrided tissue.
A MHIIPURASS YRUNE Ghessing Sempyisingipr i si ng: a
di s gidai i gl Bufll St
reduced plrng?s ﬁféeﬂlﬁogi govvo nrsggf)t%gs; thglr{%a%tr%{jﬁé%\cggﬂ?s@ ure to a wound
ene¥i®y transducer positioned adjacent to the

di stri ' ' ‘ ide ultrasqnic .. .
ett’ BRI b In BB AAE pBL AR sissue sontast side of
dr dbei digrigutipn Lrlpa'mi@_ﬂg andi Mnﬁggmd g:m coRtict #heél wound site; gnd

con [ to distribute a reduced pressure to a woun

S 40 B ROnl e Oe Rl 4R PPN GoaRled o dhe AsRugtcally-

on cordutting menibratesi de of the distribution manifold

and configured to contact the wound site; and an

ultrasoni ¢ energy transducer operatively coupled to
t he acoustical | yconducti ng nmenbr ane.



