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WOUND EXUDATE REMOVAL AND | SOLATI ON SYSTEM CROSS

REFERENCE TO RELATED APPLI CATI ONS Thi s appli cation
waeb@os7eshe benefit of U S. Provisional Appli ceCT/O82000046667

60/ 742, 755, filed Decenber 6, 2005, which is hereby

i ncorporated by reference. BACKGROUND OF THE | NVENTI ON

1. Field of the Invention The present invention

pertains to wound nmanagenent. More particularly, the

present invention pertains to a wound nmanagenent

system that enpl oys reduced pressure to renove wound

exudaWORND EXWDAIE) REMOVAL AND d8OLATION SYESTEM:

t he wound where the dressing nust remain on the wound

for a pGROBGBEFERENCE TO RELATEDARPLICATIONS

Rel ated Art The recent protracted conbat operations of

tliis apglicationeelairos tees beprefiefil) &. g?r@msmraai Apdicatiaq No.
60/742, #ﬂ?& 'hd&IMbERE) dfctroé‘ WwiEn TR tﬁ} inY:S orlrar ﬂj&%gré?ﬁce.

I'es compare o ot her con I"ct
Arrred Forces, such as the conbat o&eratr ons |n \/ et

Nam The reas@\AQKGRQ!JUQn@ErHﬂE\J MENTIONevel of

fatalities is because of the dramatic inprovenents

aha#,elya\@:thgqugﬁggnr n protective body arnor and
rre Ical care. Significant inprovenents have been made

procedures and techniques for stabilizin
gnt Wventian perainm i Worpeh maBagemenky e nasheﬂarly. the

presenft Wéritfo‘h Mé‘r‘?érﬁs'i@%' \Ff@hné ff‘rﬁ@néﬁérnéﬁt ﬁfgﬂaﬁr‘ thaf E%IQ s reduced

per sonnel with Cgr oper rrent t here
pressuge & FeROVe RIT asedatﬁ% anréarddegsmg that will qqréa@ em% @olate the

woundR@ReREfR @re%gfﬁmﬁﬂggrﬂgrd &5 HA/Buh fEEE 6{{}8% doﬁerrod of time.

servi ce nenber I'n many at'ron

a frequent_injury to those in ground conbat operati ons
s Begedption efifelatedBtind. Many nilitary trauma
wounds are inherently contam nated and can becone

?I'Wé%%bﬁt bﬂft?é‘dt@é’ cBﬁWQ%e‘Pétrd’r@bpﬁ@eg S Win3Ed F\Uréé’s in both

ground on the battl eld or |engthy periods:
Afghanrfteﬁ@nd traedtaverheerrreénarme #sthe eompatativeholow level of fatalities

compakéd t&arr?er%mrfm .ﬁv&@n M@%Hjﬁo?c% s0en a%%erc&rnsat

wound W th sone woun
operations in Viet Nam The reason for the comparatively low level of fatahtres is

because of the dramatic improvements that have been made in protective body armor
and medical care. Significant improvements have been made to procedures and
techniques for stabilizing and removing injured personnel from the battlefield to a
facility where medical care may be administered by personnel with proper equipment.
While there has been a dramatic decrease in the loss of life, there also has been a
corresponding increase in the number of service members wounded. As in many
combat situations, a frequent injury to those in ground combat operations is a deep,
traumatic wound. Many military trauma wounds are inherently contaminated and can
become severely infected because of prolonged contact with the ground on the
battlefield or lengthy periods without treatment. Field medics are taught how to irrigate
and/or clean deep wounds and then cover the wound with some type of wound
dressing. The wound dressing performs several functions. A dressing often includes
a powder, an ointment, or a salve, which may kill some of the toxic bacteria that have
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dressing. The wound dressing perforns severa

functions. A dressing often includes a powder, an
woe@emwroensy or a salve, which may kill sone of PCBEUSIRG/EI6667

bacteria that haveentered the wound. Second, the

dressing covers the wound to help prevent entry of

additional toxic bacteria. Third, the dressing

decreases the chance of crosscontani nating ot her

wounds on a patient's body. Fourth, the dressing

enteredtBenbsund.uSésond, mwdr@seirfg @:mérb ehavwuhd tolteeip woenerst entry of

are | ar or . de howe . eral tr tmsnt bl enrs
additiogya) W'C%ée ?ergtﬂ?*c @éé‘ﬂ‘&t HUNePBTR %%2?@%’833‘

contarhm.ﬁgrtﬂﬁe%o%ki%n hipatient®bod{C FHRh, tmé dmmdbsorbs fluids
diers to experience several days in the nedical

orexuéab&trammewpyaéss Whi | e wounded personnel are in
tWﬁBﬁR/?éﬁndé gr érb‘f'rd@eby hB%VQP%?-:‘v@‘:ﬂ tFéétHé?ﬁ'p‘i'@blbh?s arise.
woun tre fment care avai'lable in a hospif
Becau/&egaad@adev@@matgonmutﬂ@pan@@em;fhmaa@ds af ngiles, it is not
[ i
uncorrgrﬁéﬁg{: e&gpgraneacéﬁy %édtogéﬁ%*a%g@egsén%?&be cﬁl ih t@% tnhaglcal evacuation
process.t Whileudaurdedpeosenred ade mstrrangsomaly isngenérally aot mssuble to

provisB 398 1 B e B R - FRSRTF 2 SOBH08, Gl rossi

may nbt an@m‘f‘or@iitl fllié setehtiby wapakitynto atieqgately abgerbeall of the exudate
5 i cal trans ort / evacuation velaf i cles invol V%aé dd
rom SQF&%WOH& ﬁaﬁ‘!" e ’5’&9’3@?9"%%?%%" fedrith expgate. oRatyrated dressings

may ndfBé ré%tsug;\ exehbhngéd ot hmatur&&dwd@s@m@s’muﬂfg fHediealevacuation
ting wounds, of those tie

|mt access to eXU
and trijnenart By aimEst OF GEALIRAHE SR RSIO L Usbialese A SYRIER Mounting

arrandeM& inrRadicay trhR8Po it ? e%@éﬁﬁcﬂ%eﬁi&le?ﬂhv@h@@ Istacking patient
equi pnent _used to protect wounds. During parts. of

gurneysirae @rdaur bighe eliensigaingcewall qrwéﬂ@eaéd aSHé’éétQkag of gurneys
may Ilﬁﬁto%é&e%s"l’e%g%ﬂ\ﬁ%gu aﬂﬁ%etpa"li‘é?'lté"’BH e tg’ij?lllé\}é 8llch that

woun t al |n .a cl'osed protective
medicahpensonnehoftergannot readilytend ¢o dressings or aoywihkerseguipment used
und exudate so that the wound exudate, a
to prot'g%?kv% ous material, can be collected and properly

dDgriragy au cpar&mﬂtheenedm:lal aevacuatimngpriooessf theoel isda eveaeddbeprovide

wound bkt B HERaSEARIR A 0% e S Ao oo Renea m
closed:lprrdtagi\zd‘lenvlrmmpnt t Fafthénjtereds sphdéd te rembee andsisalate wound
exudapee Sg trt'lgt t%reov%gﬁd %xf’: g{eerg tgloﬁazardous material, can be collected and
properly discarded. Such removal and isolation of wound exudate will reduce cross-
contamination, reduce the risk of infection, and facilitate effective wound management
during the transport of injured soldiers. There is a need to provide a system that is
compact so that it may be easily carried and is not dependent on any external source
of energy for operation. Finally, there is a need to provide a system that will be U.S.

Military Flight Certified, a non-capital level asset, and disposable.
BRIEF SUMMARY OF THE INVENTION

The problems presented by existing wound isolation systems and methods are
solved by the systems and methods of the present invention. A wound exudate
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conpact so that it may be easily carried and is not

dependent on any external source of energy for
woepwraciceh. Finally, there is a need to provi dBCHUS2006/046667

systemthat will be U S Mlitary Flight Certified, a

non-capital |evel asset, and di sposable. BRI EF SUMVARY

OF THE | NVENTI ON The probl ens presented by existing

wound i sol ati on systens and net hods are sol ved by the

systens and net hods of the present invention. A wound

removakaaa issianey alystentlin actardanoe with eme iembudigeme o€ the\pidsent
odi ment of theH{)resent |nveﬁt| on i ncludes a

. one e
Invent3RyBELAgRE BPTRS STt Buraner T CCaNAIOS, Wit the porous

dressiMb! énd BEIrBPVAVE pHsRictidibetiénathl gerbuy Qiré@slﬁgsdrb eeshnister.
bet ween the porous dressing and the canister.

The first valves pesitionabis in a8 eRENPAsHihtwLalaw Hid f"PWr?rtdoa closed
posmo?'i ﬂoofz}‘efv}aH‘tﬂ il oW BREvEery Itﬁ@ﬁ&cﬁ%éﬂéﬁe‘s@ﬁdéh@ﬂ%’@é‘ﬁnster A disposal

etmeen the poro sin
line is #aisly cennegted, tg;ibea:amstaré angl a sgreang VQW@&RQ!I&'H& pasitioned

within HE H%:?%%ﬁe Fhnd %V\?Ah‘ﬁ éé é%ggﬁw@fn %%Sdééér?BSQmon to allow

sposa I ne
fluid flpesnd acidded position dp ereyerdifluic flowdhed ughwthid disposaldine. A pump

s poscd E HREEF RRAUAEARL R XS AbL 8 Bl Brawwoune
exudat@fl'an‘nihea%bngi)l(u:vnir‘ebsmentlﬁthieﬂtaﬁnsm tvheh thedirabl/alveds open and the

h
secondlyale Bielansd e purmBugte B Etpk SR ekl sffate from the

canist&ginys thes dispesabiind Wwhepitfie first vdlee is sloepd At e sedodidowalve is
wound exudate fromthe canister into the disposal |ine

opeén. when the first valve is closed and the second valve is

qRfkcoldaRseCRitAAHRN Y EMbBARhERY oftRBGSHe8BAL in0ENTidE, a wound

present invention, a wound treatnent apparat us
treatmient pppatatys ireludes grmgpes forrdreasingumwouhdyaangans for drawing

exudafrrge gﬁhﬂ?\ee%%ﬁfﬁnﬂtor QE?ﬁ ?emﬁé"%#ﬁgahé‘g& |§oféﬁﬂg§?\ Lf‘hd and a means

_ or 1solatin a nean
forfor@mgm@amﬁwmtiEcamst&rer In accordance with anot her

SRRt Yo B2 6o YA e BB Bh5H 2 wouno
stasis aatli lsullaabachp‘pmam_&nasmdeg dreopery-cal, etieutaded foara dressing having
an avd§58 SR A B 788 it B0 mReSHEDR £ 3n g HoSlohto cover e
foam dressingaaradithenwbunidd A pompisgadsitioned IMfidid €ommunication with the
foam dressing to draw wound exudate from the wound at a pressure less than about
125 mmHg to maintain wound drainage and moisture control at the wound but
minimize tissue in-growth into the foam dressing.

In accordance with another embodiment of the present invention, a method of
providing stasis and isolation to a wound is provided. The method includes positioning
an open-cell, reticulated foam dressing adjacent the wound, the foam dressing having
an average pore size less than about 200 microns. A drape is positioned over the
foam dressing and the wound, and a reduced pressure of less than about 100 mmHg
is applied to the foam dressing.

Other objects, features, and advantages of the present invention will become
apparent with reference to the drawings and detailed description that follow.
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foam dressing to draw wound exudate fromthe wound at

a pressure |ess than about 125 nmmHg to mai ntai n wound
wale@i7neryes and noi sture control at the wound buPCT/US2006/046667

mnimze tissue in-growmh into the foamdressing. In

accordance wi th anot her enbodi nent of the present

i nvention, a nethod of providing stasis and isol ation

to a wound is provided. The nethod includes

positioning an open-cell, reticul ated foam dressi ng

adj acent t hBRIEMDESCRIFTION ORTHEDRAWINGSn

average pore size |ess than about 200 microns. A drape

16" aiie JlEbetiP deta BRIt It s RiR compact, seit-
power@&@PivbaAd lekutibe: faraovall asbisotatiod sistemb] ect s, f eat ures,
Eﬁid advant ages of the ntion Wi II

Gardn@ SeBmALE diake FoP PO frdates e aniaigolation

systenﬁigéééﬂdm? Q-thdgai Adi | ow. BRI EF DESCRI PTI ON OF THE
is a sinple illustration of

one
EXBodi lﬁ@fﬁcf@m@% digasamoekan alamative apabedigigntaf the wound
exudamé?ﬁo RolRioh RVSYs ém%'vml:ﬁ%i wvéyssasmatéh %y r%tét§1g the
schemati c

|agram of the wound exudate renoval” and
canistérsol ati on system according to FIG 1; and FIG 3 is a
schemati ¢ di agram of an alternative enbodi nent of the

munﬁﬁqwﬂﬁtﬁnmgbrm OF A PREFERRETFEMBOBIMENT

val ve 1s activated rotating the canister. DETAILED
DESCRLPTI ON OF A PREFERRED ENMBODI MENT In the fol |l ow ntg ]
dn the fllowiag detaileddessrintion of bedretairedgahadinests, reference is

made f&{r@" S8E&SmbanyiRg erémﬁdsetmwmarbémae%mna% Wh?f’éh is shown by
forma part hereof, and in which is shown

way of vllwsatm sRECIHP @ceﬁerr@dpe@b@ﬂm@ntérm mn-m the lnwer%aﬁndﬁay be
pracicsl 1S AR Gk e RSO TE Rt Bpoe
skillediim théartdotpractie e inventibe, and dris iunderstaddithat ether embodiments
may oY 251398 shECia S AL R B e b6 LR
changes emaybé ntdde gdthout departmyiffom thesgiritdenscdpenof thednvention. To
avoid é&%ilsr{%t rn'etcegéa%l 8p§na%e tlﬁgsé QI‘(’: ectl H*ie glq 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.

FIG. 1 is a simple illustration of one embodiment of the disclosed compact, self-
powered, wound exudate removal and isolation system 100 of the present invention.
As shown in FIG. 1, system 100 provides for the collection and disposal of wound
exudate through a dressing, which can remain on a wound and be effective well
beyond typical dressing change intervals and throughout the entire medical evacuation
process. Accordingly, the disclosed system 100 protects the person with a wound,
those caring for the person with the wound, and others in close proximity.

The wound exudate removal and isolation system 100 provides a dressing and
a cover 110 over the wound, which draws exudate from the wound and moves the
exudate to an exudate collection system 120 through the application of a vacuum, or
reduced pressure. With traditional reduced pressure delivery systems, the distribution

4



10

15

20

25

30

avoi d detail not necessary to enable those skilled in

the art to practice the invention, the description my
wW@Ppdor/06¢m83 ai n i nformati on known to those skil | BAI/US20Dé1@16667

art. The follow ng detail ed description is, therefore,

not to be taken in a limting sense, and the scope of

the present invention is defined only by the appended

claims. FIG 1 is a sinple illustration of one

enbodi nent of the disclosed conpact, selfpowered,

of reduﬁéwdré@@dﬁéfaﬁ thiee wovad s&tﬁdsﬂ%ﬁd&bl @m:cﬁu*age ImeShDﬁtsm.fe givth. The
sSNo stem 1

wound G gidtlesemval REJ BPIREED YR 400 e peiardol Uasihig isolate, protect,

and pr%&aé@stswoomlweum SRS Ium thﬁ"péﬁbrﬁ%ﬁw@@at B raBdigal facility where
wound and be effective well yond typical dressing

the waussh@ayibe erargry taweﬂhr%ﬁw?nt ﬁ@ i tharefare goaatired to provide
adequ%Yé‘Wé%hH%aﬁfé%éﬁd SSRITe 'c%glkrbl céﬁ‘%mlésc AR ﬁ'hfiﬁb the in-

rotects person w th a wound, those caring f
growth nfenpwﬁmwmtmtheh@raaﬁmm and others in close

RIGK s A etlcthatl ik Bl BRi WBITRY 2 BB teifio Rl il isolation

system h@Ovmnm‘dlng"nocan émbesiiment af thef prsenhnveotiod. HsIFIG. 2
t he exudat e an exudat olle
ilustraly 2 phRTLERARITG b B Bl B Balien Fiétdcile BE|BAMEN over the
wounddr Bsessing 1\4&5 lsﬂptefemtﬂy fmede?d frdm:md opeassll; eetttnllat‘edrfpam
e 1 Stri tl ono re Ies e at t
Alterngihiicti Bie, dressgliogy b e g etiRe M eteges et aie Sultahie for
manifol@ @Elédaé éci(‘jc%%ttt M@Iw@mdjl t | Fet @{@mtm@xess@lm él@@etl@rmatenal (e.g. a
ra Se O 1.SOl at e, rotec

sheet gf ﬁ@Pgn%%@ﬁegmm tions o PR P'dﬂ{@apsaaé @%ﬁ“ﬁr@é@oatof pressure
at the Wdﬂﬁﬂ% Rehé oW MirRId ﬂﬁrﬂ%@é’tﬁéﬁh%ﬂbﬁ&&i@n&é Instead of or

treat ed e system 100 is therefore confiqured

in addﬁmmodeearuelﬁfélpesmmﬁlu holes mayebeppvided iny §Ia¢>@tr<aﬂ material to
allow t‘ﬁ%”f?\ghlfbfdlﬁé oﬁé@c#s%ré" Wﬂété'v%gt)yé fcﬂe@éﬁylg Ued" 8% dressing 1.0

I ssue Into t ressin IS a SC
shoulcUhaw the abilithto dxsmmitemm@edmsawmopmperlmdrew wound
g t
exuaf BT AR 6B I RESIRRER 5o RSP Rl Encourage
granulmtlen |tssue egtowm cstadies haver fouedtthatwennds expesed do eed uced

pres SRS STbPr bl Lo URRFAE Tl BT R eventua

removdl aadireglateyndr d‘f@rﬁﬁﬂngs(, th"eh%uﬂﬁlbehtadt SUHbaé oaldeessmg 1.0is
desigrsﬁdrtﬁwgﬁﬁ{lgé tlgglg%fg?cleﬁtlgﬂ ? &@ Fép?\/sc)(si@%ggo act v\j/ell beyond
typical 48-72 hour dressing-change mtervals.

When a foam dressing is used, the dressing 1.0 dressing includes pores of a
size that allow wound exudate to pass from a wound into tubing 1.2., but minimize the
in-growth of tissue into the pores. The average pore size is typically between about 40
and 200 um, and preferably about 100 uym. The pore sizes associated with dressing
1.0 are typically smaller than the pore sizes associated with dressings used to promote
wound healing. The porous dressing 1.0 may also have anti-microbial properties. In
one embodiment, the dressing may be coated or impregnated with an antimicrobial
agent such as silver.
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sheet of silicone) having projections on one side may
allow the distribution of pressure at the wound

wa boooigtess he fl ow channel s forned between t he PCT/US2006/046667
projections. Instead of or in addition to the
projections, small holes may be provided in the sheet
of material to allow the manifol ding of pressure.
What ever type of dressing is used, the dressing 1.0
shoul d have the ability to distribute a reduced

pr @@w 13 1t:e placgrboler thesfoamodressing 84 o isoke thewdume and allow
ed to

t d
for the &bl Gaticn of Aardres areeede e Surd Lodhraughining 1.2, none
embodireAtl thBﬁ\fg wua@splésﬁ@&ﬁdngomﬁddk@ednr@rﬁesmeedr@e1 1 and a

ranul ate substantially | e as, 48 hours
tubing 352 mAY ba CORAIBGR R aaﬁm@'érkgﬁswelgﬁ?a k%\ﬁht&b&@hbe aasﬂy deployed

with arff 8&2kBE8 Dy ESvABUNKtHYMadicapUnitace of dressing 1.0
IS designéd to mnimzé tissue grow h thereby

Thei neduger myespirnerRrRiedder thp ressisg dn@ is Wpemenwghzto
conthHUérl% ﬁﬁ%}%&@g?@ﬁﬁﬂ?ﬁ%@ﬁﬁ&'tﬁm etﬂeal Qr a9afk¥reduced
s used, the a

, ressi ng ressil |nc pores 0

pressuse gestehm thatlaye ueegdrto prrowtedhe @r@aﬁsof g@m%atmmmsue at the
| t o) f

wound) ot Butadse, aPUIBHTA 66 £01d MBI B ol whlyid¥ Ena

remové)ebmdate aWhile the reddcad pressurerappliedfte rthb Ivyowtui)tlm'oagl the

dressirf 3, 58 Refisfed dRRARGNE G o B8 Wit Sd e porosity of
the dredsiesi 0yt luiméfdrﬂacDWM@ préssite Replied do tHd evaumidobis less than
about 155 5o i PR o SRSy e e 1ot

pressuh'é"ﬁt QHIGH ﬁéwm@dm@@omhu@h@é@hmbdaﬁ NHurisS heRse, it is desired to
ilver. A drape 1.1 is placed ogver the f oam dr ess| n

remalnlb%iowdhl% pregssire ﬁ@ mipimige ey Hesusarawvth: Hdoesp prefesd gnlysnthe
pressugé %ﬁpilé&%% Wotirtihfolidh h%(eng 1“‘%} willbd g RH&I-?h LHBLPY5 and 75

I'n one enbodi nent, IS a
mmHgt ubi ng. The dressing 1.0, the drape 1.1 , and a t ubi ng

PR ERS %) 1 SrafBh o oL b e backion
of exudaieviatodthe\ wouady A\/bds}m-m-ouentls hnéhealve&usmiﬂpmbwnnwmcatlon

it cHBERe 2B HESS A b S TR B rom e

push-tm-lmlmengnélhrﬁa valué iXie a rdnrethovabls urainapid easisterad inefileid
commtfngatlor? with> M\tlg 3t t*\e reoym%o%flmgnﬁ Q:%ln?s er |st arsaslgaebl% and
constructed from a rigid material. A disposal line 14 is fluidly connected to a drainage
outlet 15 of the canister 8. A valve 4 is positioned on the disposal line 14 in fluid
communication with the canister 8. Both vaives 3, 4 are selectively positionable in
either an open position or a closed position to allow or prevent fluid flow through the
valve 3, 4. Preferably, the placing of valve 3 in an open position results in the valve 4
being placed in a closed position. Similarly, the placing of valve 3 in a closed position
results in the valve 4 being placed in an open position. A cam wheel 5 may be
operably connected to both valves 3, 4 to mechanically coordinate the simultaneous

positioning of the valves 3, 4.
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wound, the primary purpose of system 100 is to isolate
and contain wounds and renove exudate. While the

WO e@aoedspr essure applied to the wound throughP€®S2006/046667
dressing 1.0 may be adjusted dependi ng on the size of
the wound and the porosity of the dressing 1.0, it is
preferred that the pressure applied to the wound be
| ess than about 125 nmHg. This particular pressure is
typically considered the m ni mum pressure at which new

t&mesend rs(y\é{é?nlﬂ)oaﬁl'é?'t% plagdd it the wolsid foeexesnddd périods of time
desired to remain below this pressgqre t o,

during patas EAMSROR DAY B9 GRUTRSLI ST FRSiStRrS Whiisi Gavng the
remautlgert mgg%?%i’eﬁ)hﬂﬁyﬂhplbﬁs W/hvsd 894 Wird |pr@ﬁd€6tté9%ﬁ6w drainage of

Again referring to FIG for
the cainistes8whernfull or whea lde\saredd)yztrprwwﬂ@mﬁ@mtqmebweﬂd During

the apl‘ffélﬂlgﬁérslot Féd&l.(l:% ey D%L\?/Euhﬁ,e g8 3 iy ddé??tovﬁ'vlo‘(/ﬁjegﬂwd

n| catl on val ve
commuinigatiooreetwientherdressingohOtans theweanistesdn slnrtbmdnﬂgwatlon

valve %cﬁo%&% ttoo %P/%B%{j(%élh%@g Prme\égaﬁis{é g ‘FQ eréﬂ"fﬂ%é@\l;\zsrtslé 8, valve 3

communi'cat i on
is clos®d amd valvestrizodpemad., Thertlosing of vabvedB prendits raddced pressure

rom 55 b e e B e B Sl B PR GBlqhb pubh vt
the Cmesﬁzb cﬁa;nlﬂthvmgietrﬁe tisppseal lineon4d Gtidriztlyda mable container
ne in flu

onmu cat he cani ster, 8. .
7 maydhe opapeie t this iRkl ibey 14 ol ke wiliBiPfiqate crained from
the ca?ilétlaea FheP@zpoBablel ¢stitaier 7 rﬁbgfﬁéda Pesible, orerited didppsal bag.
prevent fluid flow_ through the valve

Whe“ﬁh@f‘ﬁmﬂﬁ*”}b e crBtainak 7 g fulk itymay begerpvad %53 Fepjased with an
empt)f&%’tlaf el N the valve 4 being placed in a closed
03|t|on Simlarly, the placing of valve 3 in a
cReggdeqb@sessta i® esrwlded itp thendraasing: 14 thwough phe caaister by a

pump f} RERATBY (el JEUHEERisper N o BRBI0RRhEnt pump 11 is 2
battergarpettateat vaclheniressurarmaonp. mtamamralygghefpump Mainagde manually
4, Si th t 100
overafes. o Todl Bel RSV B B9 BuFIaFr FAREY Bln bRalRctoseo
hereir.t Agtlye lmnmtes'n requlbe adr?itimﬁﬂfm'esauneSMe&imbsdng 1. 0 through the
er o

canistlgggl A t he ng&gg%ﬁudqs%lﬁ 7 1chgiaao%*e%ﬁ\'ecanister 8. This
operatiéh iosars &hbhethefvdwe Blis Whan opedl rﬁcﬁﬂtlch‘y ahbighpeap@M is in a closed

posntugrtmt endi ng to the wound. During

As previously described, the canister 8 may be drained by positioning valve 3 in
a closed position and valve 4 in an open position. While the drainage operation may
be facilitated by gravitational force, the wound exudate may alternatively be forced out
of the canister 8 into the disposal line 14 by the pump 11. To facilitate forced drainage
of the canister 8, a three-way valve 9 is fluidly connected between the canister 8 and
an inlet of the pump 11. The valve 9 is selectively positionable between an active
position and a vent position. In the active position, the valve 9 allows fluid
communication between the canister and the inlet of the pump 11. In the vent
bosition, the inlet of the pump 11 is vented. Another three-way valve 10 is fluidly

connected between the canister 8 and an outlet of the pump 11. The valve 10 is
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the application of reduced pressure to the wound,

valve 3 is open to provide fluid conmuni cati on between
wo b@76678%i ng 1.0 and the canister . In this PCT/US2006/046667

configuration, valve 4 is closed to prevent drainage

of the canister 8. To drain the canister 8, valve 3 is

cl osed and valve 4 is opened. The closing of valve 3

prevents reduced pressure from being applied to the

wound, while the opening of valve 4 allows wound

select@égpﬁéﬁ |bﬁa$IE%é%%bﬁtaﬁ{ a@tl\kppéélﬁbﬁ dnldlr #Veht pbsition. In the active

Ine 14. Optionally, a disposable container
posmqmyh@aatm‘rféaﬂ@wsﬂbnd reMEMUEatoNn bekween thecapisterand the outlet

of the hnﬁ}ﬁ‘g KNG, g g?h?ﬁgélﬁgﬂ eﬁ’\efc%&iﬁt'o?? ?(?E}wﬁﬁ ¢4 i$ vegrﬂﬁi The

abl'e con vent e
positictiisg of tie alyes Bhdn is tiaked guobetbataa positening Oﬁthesvaluelg in the

cctve g B TR SR 35 Bl AU hpostion. Siitary o

posmdiﬁegs:f the faRetthinthehvartposititrstesultsyn a positoriiagtdidbe ivalve 10 in
ui dly, connected to the canister. In one enbodi nent
the ac Iﬁ?qﬁmf 9" 4 battery-operated vacuunt pressure punp.

NW\%hr\?ﬁH/é’ oli¥ positoriedin thé dokve positoriahd yalveet Gisgositioned in
sui table for uci

b h
the vem F BOSHBs the BumBs Ll 'Sﬁ%?n@’qwe%o Hﬁ%wwfffxaﬁgﬁ fj@%"hthe dressing

1.0 intb@ABCRHIRELSS llh‘%h"&;QeHh@e@ preSdUre cbrifighPatg WalRes is positioned in
cani ster 8, wound exudate is drawn fromthe wound and

the opgageasitien and valve 4tispogitiongddn dpe claseshPRsition s valve 9 is
positidriddl irethiSeht! sitﬂ)naéh@ RENEPRPIS pEHltioMmed H‘ﬂlé’é&t%hﬂoztlﬁon the

I n a osed tion. As previously described
pump dansgmf-ggr ;o b@m%amﬁlw pressure i the canisterdo fercg wound

exudaﬁ%q ﬂ%g? 1RO EhhisR} sango e &%p%sbw@ 18PSH tngs%agm piishife

rai hage opera

confi ggra{wrt aﬁal\cﬁnalls posmenedhe th@amedemM@ and valve 4 is positioned in
altern tlvely be forced out of the canister 8 into the

theoP&%%%%ﬁ 1ine 14 by the punp 11. To facilitate forced
dpahydrephobid filter@nizlse meﬁ/ bamdhmdmﬂ imﬂuMaiomnﬂmutlon with the

canistfglf gltt%g%sg%gtn u_Llc_:J"?d betnge anl 3 ?Fgeeql pump W and valves 9
and 1@0si tionabl e between an acti ve p03| t ion and a vent

Pt SRR e s Ba S hCe s Ssid Ah S gonister 510
detectOvhERehe aRistdr 8 ifdINeF Weiihd exudate. The sensor may be operably
connected to the valves 3, 4, 9, 10 to automatically adjust the operation of the system
100 from a reduced pressure system to a positive pressure system so that exudate is
moved from the canister 8 to the disposable container 7 when the canister 8 is full.

The system may further include a safety alarm system that provides either an
audio signal or a visual signal if the system is not operating properly. The safety alarm
system is configured to avoid producing false alarms in response to typical patient
conditions that may occur during the medical evacuation process. However, some
events that may be detected by the safety alarm system include, but are not limited to,
leak detection events, blockage events, full canister events, low pressure events, high
pressure events, and low battery events.



position, the inlet of the punp 11 is vented. Another
three-way valve 10 is fluidly connected between the
we@2w786%85 8 and an outlet of the punp 11. The REI/US2006046667

i ssel ectively positionable between an active position

and a vent position. In the active position, the valve

10 allows fluid conmunication between the cani ster and

the outlet of the punp 11. In the vent position, the

outlet of the punp 11 is vented. The positioning of

i YRy A ifcibdd bRPYERCIOA SeRSBASI bRieRe Of

e active position results in a
exsanmmatlon mmge sémoval o’émmoqs) or inpRalthy aMeisYs of fipod from a
t imlarly, a positioning of the valve 9 in the vent

pa'engosmlon results in a positioning of the valve 10 in

tAeshownie FiGs 3 tenvavefirecting éhe flow phexudatpdaaay hetmanually

active Siti e 10 is positioned in the vent
activated by r%tﬁg é%p]%%ﬁﬂ'f}llearjlés/ configured to draw wound

KgHatle Be appalrent fioes mmg:régﬁmgrthat ahdnventicst bavigg significant

acvarisise SnbSSn ArosEed, HAIE g ARRR o $PbUR A d a ew or s
forms, NP hdtg08EIiRed it ¢4 S9ssbptible to OahouH\elﬁbN@és/anB madifications
positioned in the vent p éltlon and valve 10 is

wnthoqé@gnarm@&omthq@p'&&tharso osition, the punp 11 is
configured to provide a positive pressure to the
canister to force wound exudate fromthe canister 8
into the disposal line 14. In this positive pressure
configuration, valve 3 is positioned in the closed
position and valve 4 is positioned in the open
position. A hydrophobic filter 8.1 also may be
included in fluid comunication with the canister 8 to
prevent fluid fromentering the tubing attached to
punp 11 and valves 9 and 10. In one enbodi nent, a
sensor may be operably associated with the canister 8
to detect when the canister 8 is full of wound
exudate. The sensor may be operably connected to the
valves 3, 4, 9, 10 to automatically adjust the
operation of the system 100 froma reduced pressure
systemto a positive pressure systemso that exudate
is noved fromthe canister 8 to the di sposable
contai ner 7 when the canister 8 is full. The system
may further include a safety al arm systemthat
provi des either an



5

10

15

20

25

audi o signal or a visual signal if the systemis not
operating properly. The safety alarmsystemis
waeonfiogesed to avoi d produci ng fal se al arns | NPCEERING@16667
to typical patient conditions that may occur during
the nedi cal evacuation process. However, sonme events
that nmay be detected by the safety al arm system
include, but are not limted to, |eak detection
events, bl ockage events, full canister events, |ow
pressure events, high pressure events, and | ow battery
events. The system may al sCLAIMSiIde bl ood detection
sensors to prevent exsanguination or the renoval of
I(:o_i ous or unheal thy anobunts of blood froma patient.
'shown in FIG 3, the valve directing the flow of
exudate may be manual ly activated by rotation of the

1. A\f nﬁc?'tr‘é%tr‘ﬁen{%Fggr%ﬂbgcgﬁlp‘?@gﬁ:em from the foregoing

an i nven avi ng s ficant advantages has
Eeparqusodiessihg; Whi |l e the invention is shown in only a

St o104 Serv leSigi b A ool Epecbibor

v filst walviepositibngd bebtneds thes pordus diessigf al fe/Baister and

a 1. A wound trea t
posfisPighie i a8 AR PSR Bbw ARRT A nd TGS BB to provent
fluidlow Eéthwm@Sp&bassirégsmg dnidrtbie osalister;posi ti oned
bet ween LET? Hor us dr essi 8 and thgecanl ster and
oaispesahline fiuidhy ropnected 4Qithe SANMSIET| | ow fluid f1ow
a1deforrd Y8R &&e%bwbéuﬁorﬁé&mmn fHé'dl@pBéQNﬁr@éM@PBsmonable in
t he porous dressing and the canister di sposal

an open gegitiosriecaiiov fiuid love apgm slospd posiianviaupreyent fluid flow
thrdlg.)‘?{ﬁ‘@ a'SEP%‘t“@% g thin the disposal line and

Ionable in an open position to allow fluid flow
@aumn:lrtﬂwd q@mnunmatrpo threthmcamst@ir@rﬁ eperebieteydraw wound

exutt:ll‘jﬂ?(?1 ?r'o h dqsedreigﬂ'\ggl gig‘ﬂ'v%é??fﬂ@"ﬂ‘s‘f Jhiv@Ns open and
e ca er era e
the second valve is closed the pump further being operable to force wound exudate

from the canister into the disposal line when the first valve is closed and the second
valve is open.

. The apparatus of claim 1, wherein the porous dressing is an open-cell, reticulated

foam.

. The apparatus of claim 1, wherein an average pore size of the porous dressing is

less than about 200 microns.

. The apparatus of claim 1, wherein an average pore size of the porous dressing is

less than or equal to about 100 microns.

. The apparatus of claim 1, wherein the porous dressing is comprised of a material

that minimizes tissue growth into the porous dressing.

10



exudate fromthe porous dressing into the canister
when the first valve is open and the second valve is

W@ b@3ma68% he punp further being operable to foPCEHUSIINGAI6667
exudate fromthe canister into the disposal |ine when
the first valve is closed and the second valve is
open. 2. The apparatus of claim1, wherein the porous
dressing is an open-cell, reticulated foam 3. The
apparatus of claim1, wherein an average pore size of
t he porous dressing is less than about 200 m crons. 4.

The a ara claim.1. wherein ,an avera
6. Tho,AopAERHS 5 Gt boafri tnd R A s PRt pilfforobia
agerito mcrons 5. The apparatus of claim1, wherei n t he
porous dressing is conprised of a materi aI t hat
mnimzes tissue gromh into the porous dressing.. 6.
7. Thdappapatasasfetainf 1 clusther tomydrising:n t he porous dressing

o e oS i iveBh 48 s 0 3r0BRE R 148 g, the i
vahkebame hdditoriatie & ah dulide Positrein whichithemamistet Isein fluid

third val ve being positionable in an acti.ve position .
compmunlsabian i Bien U the BLATR AOF G SRhRATISR ROWHIA e inet of

thebﬁ%é@@én@& HAR& punp and a vent position in which the
inlet of the punp is vented; and. a fourth va

ol toyRue ResiiEed bRiwes bedEnisiar SRAAR PRYStAT the pump, the

foultH %ivé B@nthﬂ% ﬂ‘br\’é’dlé“h bRl 6ve GusttioimblvRichrtharcaatster & in fluid
position | he canister is in fluid

comypunigsitioatwitin tfw @htieth@f thetausep @ndtawserpm%slawa iy whigh the outlet of

whi ch the outlet of the punp is vented. 8.
the %@%Esgg?ﬂé‘?ﬁs of claim7, wherein: the punp is

configured to draw wound exudate from the porous

8. Thg[}%ﬁﬁg@ﬂls'&t&alm? oy tale nﬁher when the third valve is in

Ive position and the fourth valve is in
the pump is configured to draw wound exudate from the porous dressing into

the canister when the third valve is in the active position and the fourth valve is in
the vent position; and

the pump is configured to force wound exudate from the canister into the
disposal line when the third valve is in the vent position and the fourth vaive is in the
active position.

9. The apparatus of claim 1, further comprising a disposable container connectable to
the disposal line to collect wound exudate from the canister when the first valve is
closed and the second valve is open.

10. The apparatus of claim 1, further comprising a sensor operably connected to the
canister and the first and second valves to close the first valve and open the
second valve when the wound exudate in the canister reaches a predetermined
level.

1"
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the vent position; and the punp is configured to force
wound exudate fromthe canister into the disposal |ine
wob@n/octees t hird valve is in the vent position BEUS196/046667
fourth valve is in the active position. 9. The
apparatus of claim1, further conprising a disposable
contai ner connectable to the disposal line to collect
wound exudate fromthe cani ster when the first valve
is closed and the second valve is open. 10. The
apparatus of claim1, further conprising a sensor
operably connected, tq the cani.ster e first
1. Thgma Sgsin T fustherpeTaniag B efih lde poStiorfid between the
ﬁl‘és‘éﬁ'{ ¢/ Snies chhrterapfte fehtdBd ckfiow bhwoaadiexuelate from the
reac es a predetermned | evel.11l. The apparatus of
canilsmrrfpﬂhefnmphﬁldr%‘éﬁimu sing a check val ve positioned
bet ween the porous dressing and the canister to
prevent backf| ow of und exudate fr canister t
12, ThEIRPRAABIRORSIETS niriie? COMBSIBR & SATY BT & ek an bBerator i
anf drit ¢ defdtiEd ?r'\eﬂgnéiuaé.fs it Yeatt ¥n@ dfa M=k detebtionevehtra blockage
an event 1s detected that includes at |east one of
event, enfullcranister sxeel EloW pressuEsayRNte AdHEN PEeSSHIE event, and a low
event, a |l ow pressure event, a high pressure
ba@%&??gétnd a Iow battery event. 13. The appar at us of
claim1, further conprising a blood detection sensor.
13. Th@apﬁar‘éﬁb’é‘gf Elf TR h SPER N BFSIH g P BRIJdSdétg ctiom seasbnr
dressing a wound; neans for draw ng exudate fromthe
wound into a canister; nmeans for isolating the wound;
14.A %dnﬁﬁﬁéélnféﬁt dppecatug conmpkédingf rom the canister. 15.
The appar of claim 14, further conprising neans
f BleansdeE ‘?ﬁin%éc"ﬂ?‘l‘ of exudate to the means for

drRSEFS Yo r dhawitLelidaté frohh ehé moanat into afcasistern 14,

further conprising neans for sensing the |evel of
means for isolating the wound; an

means for forcing exudate from the canister.

15.The apparatus of claim 14, further comprising means for preventing backflow of

exudate to the means for dressing the wound.

16. The apparatus of claim 14, further comprising means for sensing the level of
exudate drawn from the wound and operating the means for forcing exudate into a
disposal container when the level reaches a predetermined level.

17. The apparatus of claim 14, further comprising means for alerting an operator if an
event is detected that includes at least one of a leak detection event, a blockage
event, a full canister event, a low pressure event, a high pressure event, and a low
battery event. '

18.The apparatus of claim 14, further comprising means for preventing
exsanguination.

12



exudate drawn fromthe wound and operating the neans
for forcing exudate into a di sposal container when the

wo eaeleToenches a predeterm ned | evel. 17. The BODHSADUGI6667
of claim 14, further conprising neans for alerting an
operator if an event is detected that includes at
| east one of a | eak detection event, a bl ockage event,
a full canister event, a | ow pressure event, a high
pressure event, and a |low battery event. 18. The

19. ThEBRPEALIS & Kol fffinet dohiiteif@MPY | ST g means for

I 'ng exsangui nat i on appar atus of claim
Iﬁeam farraneveotipg ibsicktiow e axudats iphev@eansdobdisssingthe wound;

?B?Sﬁéej ﬂcgrt %eﬂﬁcfrﬂé bi%e IE%FB;E ESRHaWAF SR NAANEEnd %ﬁ@'}g)eratmg the

['evel exudate drawn from the woun
meamlforrfercang exuthte mtaaddispesdl@optaigeewhenttbeileye rgaches a
posal on&alner when the | evel reaches a
5 Pfe%?@&@ﬂ%%ﬁﬂ’@ | evel ; means for alerting an operator if

trhean® fet Alerting an Werétum iftthe Eippgratusds med fisndtioning; and
preventing exsangui nation. .20. A wound stasis and
|T§SPB§|f%rn royERIng XsaBaAiPRy: an open-cel I,
reticul ated foam dressi ng having an average pore size
| ess .t han abqut 200 m crons m dr essi ng bei ng

20.A wound ispﬂﬂ%Iaggdﬁ?'éggﬂtap&)a\@ﬁ'ﬁd“‘o"ap%sﬁa%e to cover the
falﬁapdﬁflﬁﬂl, Rsticulstetifoampdred singitaving ampaveratepate size less than

onmuni cati o h t efoa dressin

10 aboi} AU BITPBM oL iEssabSosam oA adiht i ypund:

]a?éréﬁ’é‘% &@véfaﬂhetfatam digRthgand fteg wownd; apdst ur e
control the wound but ninimze tissue in

ihPEMME ﬂwarﬁmmrmonwi LitY oaaggr%%%gg & %gqng.vy,qw exudate
fror]’igﬁ ﬁch St a\ﬁéegﬁteneéguw 8bit ’fi!?nfrﬁﬂ@ tarmamtaa wéund

an or o0 about 100 m crons. .
drainager @mqh sn@sttwe somtrebat heewetRd e "EBF‘@'Z§|tt3§U8f'ntgﬁ@Wth into the

SI ng mnimzes tissue in-growth but allows
15 foaﬁ'Pgtltan%g ‘of fluids fromthe wound.
21.The apparatus of claim 20, wherein the average pore size of the foam dressing is
less than or equal to about 100 microns.

22.The apparatus of claim 20, wherein the pore size of the foam dressing minimizes
tissue in-growth but allows drainage of fluids from the wound.

20 23.The apparatus of claim 20, wherein the pressure is between about 25 and 75
mmHg.

24.The apparatus of claim 20, further comprising:
a canister positioned between the foam dressing and the pump to collect the
wound exudate, the canister having a drainage outlet; and
25 wherein the pump is selectively operable to force wound exudate from the
canister through the drainage outlet.

13
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23. The apparatus of claim 20, wherein the pressure is

bet ween about 25 and 75 mmHg. 24. The apparatus of
web@7nea85 further conprising: a canister posiPCDOBIN06/046667

bet ween the foam dressing and the punp to collect the

wound exudate, the canister having a drai nage outlet;

and wherein the punp is selectively operable to force

wound exudate fromthe cani ster through the drai nage

out | et. 25. The apparatus of claim 24, further

conprising a di sposabl e container positionable in

fluid conmmuni cation with the drainage outl et

25. The eppacatUAGH IR BX ALEEF SRMATGITE A sRI <ok cahfaipggositionable

in fRIId %ﬂYhGhl&tléh%{ﬁt@érdlﬁé&@bUﬂ@t foccaliespwodind exudate from the
rising: positioning an open-cell, reticulated foam
camism’& ng adj acent the wound, the foam dr essi ng havi ng
an average pore size |ess than about 200 m crons
positioning a drape over the foam dres and

26.A methed Ofalh@VéFbBQﬁ?fgs Anddgeigtan é‘s‘@’ﬁﬁ"é pég%nq han
Woarﬁﬂg aﬂ% Qe hetiaRedfRshidressiRg. adTé?@erﬂnhewmm the

erein the average pore size % e foam
foanr dressing havingsan avenagerpasg sife legsdhanarss RPdPlﬂﬁ%“S

38 S ABRAG RIS o i theAbairhes Y Shd thd RobpiPaRiize of

g mnimzes tissue I n- arovvth

but
aApplymgd reduasd pressute aklessdhan mbowd 1R mpdig te,the foam

ratus of claim 26, wherein the reduced pressure is
deﬁgﬁﬁeen about 25 and 75 nmhHg.

27.The apparatus of claim 26, wherein the average pore size of the foam dressing is
less than or equal to about 100 microns.

28.The apparatus of claim 26, wherein the pore size of the foam dressing minimizes
tissue in-growth but allows drainage of fluids from the wound.

29.The apparatus of claim 26, wherein the reduced pressure is between about 25 and
75 mmHg.
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