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WOUND EXUDATE REMOVAL AND | SOLATI ON SYSTEM CRGCSS
REFERENCE TO RELATED APPLI CATI ONS Thi s application
clainms the benefit of U S. Provisional Application No.
601742, 755, filed Decenber 6, 2005, which is hereby

i ncorporated by reference. 5BACKGROUND CF THE
INVENTION 1. Field of the Invention The present
i nvention pertains to wound managenment. More
particularly, the present invention pertains to a
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he conparatively |low |level of fatalities conpared to
other conflict such as
the conbat 15 %Q@#%Eﬁiﬁgmw%eason for
the conparatively low |l evel of fatalities is because

of Fietd dfthetlhventipnovenents t hat have been made in
protective body arnor and nedical care. Significant
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2. Description of Related Art

The recent protracted combat operations of the U.S. Armed Forces in both
Afghanistan and Iraq have been remarkable in the comparatively low revel of fatalities
compared to other conflict involving U.S. Armed Forces, such as the combat
operations in Viet Nam. The reason for the comparatively low level of fatalfties is
because of the dramatic improvements that have been made in protective bod'y 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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is a deep, traumatic wound. Many mlitary traunma
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compa S0iInGLH 5oy b Gasis CaHIEtiaRas NPt SeasmIon 2 Btaraal source
of enefgyRGVIPRration. 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 s§}stems and methods are
solved by the systems and methods of the present invention. A wound exudate
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25 during the transport of injured soldiers. There is

a need to provide a systemthat is conpact 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 systemthat will be U S.
MIlitary Flight Certified, a non-capital |evel asset,
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is posifiBRed §f A0/ dehrfuriSatiRPivithana RbAistér amy RPSPerdfd td @aw wound

low fluird flow and a cl osed position to preven

to_ al t

exudatq fipen thegpronesligesingdnigy esanister whenAhg figgt yalve is open and the
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second Vaive BTIsacs) Thi gl e g cfatii 10 /2/tp, Wallnd ekldate from the
canistgioint theydispesallinenwbeniibe dissl valee isgleped gaditheseceadwalve is
open is open and the second valve is closed. The punp

“further is operable to force wound exudate fromthe
daracsordanaos with lmothepermbbdinment ofitbe présertiingentian, \eewound

[ | nd .S .0 n C :
treatrmight A BAEIHE Meleele TERE s Ioh drBspPadEiPunty 2 iFghe Rl Frawing
exudatwfrom the woenad intota epnistert amemed fordsolating dns wound, and a means

dr essi a,woupd, a .nFans for drawi ng exudate fromthe
for for%glg&ug%f%frgnbg]ﬁ SRUP®Ta neans for isolating the

VA dedordiitedwitR Ahbthér erBbainientOf4H8 pRedéitThiéstion, a wound

ccordance with another Fn‘ood

stasts G0 HISPR FORErANFIRE LGRS 3 GRRTER L RIPYaiER Qa8 s e having
an avegfragg;pi@ri;g %azéd\jli‘éﬁgdﬁén ABoRP 2005 Rictons. A idrapa i€ Brdvidéd to cover the
foam dressing and the wound. A pump is positioned in fluid communication 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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20 an average pore size |less than about 200 mcrons. A
drape is provided to cover the foam dressing and the
wound. A punp is positioned in fluid conmunication
with the foam dressing to draw wound exudate fromthe
wound at a pressure |ess than about 125 mHg to

mai nt ai n wound dr ai nage and noi sture control at the
wound but mnimze tissue in-growh into the foam
dressing. 251 n accordance wth anot her enbodi ment of

t he present BRIEEFTDESERIRTHIONOF THEDRBAWINGSst asi s
and isolation to a wound is provided. The nethod
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jects, feat . and t .of t

B8 AR s A ISR oS B3 B gouns
exudat®l RMOES a%ﬂ%dl%ti@h'%gtfiﬁﬁﬁ WHGH 8valviis ddtiviated by Fotalihg the

DESCRI PTI ON OF THE W NGS FIG 1 is a sinple

canisten | ystrati on of one enbodi ment of the disclosed
conpact, self-powered, wound exudate renoval and

i sol BETHILEDSDESCRIPTION OF AFPREFERRED ENIBODIMENT
di agram of the wound exudate renoval and isolation 5

TS RS B ot 5 Resforied ErBoRSHE Fforence i
made ®xtdodccompanihg anawirgel that fomsa paenheéreoffdrchinawhiehve shown by
way ogﬁﬁétig\ﬁa%ge@dc@ RF%%EEM@@%% iﬁz}%ﬁaich%gﬁ%gr%on 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.

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
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10In the followi ng detail ed description of the
preferred enbodi nents, reference is nmade to the
acconmpanyi ng drawi ngs that forma part hereof, and in
whi ch is shown by way of illustration specific
preferred enbodi nents in which the invention may be
practi ced. These enbodi nents are described in
sufficient detail to enable those skilled in the art
to practice the invention, and it is understood that
of reduced pressuseiatiine woupdraile I5dised toj ngpusade NRW tissyg grgwth. The
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and be e typl cal dressing

. manifaldinggereissueg aarassthe woungd,gRouexameles e solid sheptafimaterial (e.g. a

sheet % Sﬁ’H?é%gﬂ?p Bg&ﬁﬁ%ctléﬁg ¥n dtkﬁhg éw’\ﬁo I{r}%géﬁ? %Scﬁgtrﬂlﬁbﬁ@rf pressure
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at the annmemsougmmél flowechameds formibdobétveen ih\eqbromtlons Instead of or

. imty. . .. Th d
in adaflef i projacions, sel BUFS rEV58 PRRGSRE Vi ing Heet of material to
allow m&namﬁbldim%oﬂgmur@myvmwvewwmmd n sl'nlglcimUS_bel , thmudrkssing 1.0
ves.the ate exudate, coll egtion
shoulya s SR IS AIsTIE SiseIceRATERe e to WRpa(N P wound
exudateé QWr&h&ﬁéUMﬁmdN While' thiél dysesial 10@%M$d@gi‘fé‘dlfcﬁencourage
delivery systens, the distributjon

granulgfiga digsie growla studies havefougd JQ@HWPH"Qﬁ @esepaa% toggduced
pressdﬁe%ﬁé? diaRiale stibStanBHd irfas fiftfeCas 285Tetrs. 28 Asstah tRE eventual

i/s em 100 1s preferably used to isolate, protect, and
removg} aod deplacesiential drassingsthesveund sentact surfgee oéaressing 1.0 is

desngr@d {o ﬁm iz& tigEG ﬁﬁlwﬂ‘haﬁl'e'rél?xf%ﬁﬁéﬁng‘? U&ﬁ\tE&waﬁ beyond

reated. e syste ore
typucab@mmwwmssmmmesnmqme wound dral nage and

%}%m’é Eoég'ﬁ 'Hﬁé%lpg?@ﬁgéb,n{ﬁo e@ﬁs%gl £ O'Hrakgihé'nq&uhgg pores of a

ssue’ |
size that allow wound exudate to pass from a wound mto tubmg 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 um. 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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FIG 2 is a schematic diagram of the wound exudate
renmoval and isolation system 100 according to an
enbodi ment of the present invention. As FIG 2
illustrates, a porous dressing 1.0 is used to create a
protective environnment over the 10 wound. Dressing 1.0
is preferably formed froman open-cell, reticul ated
foam Alternatively, the dressing nmay be fornmed by
other materials that are suitable for manifol ding
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continURBUE 8FbW BRESHEETOM ROt tittbagh e febisyg Ud2t ﬂn‘ﬁ%)ted uced
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wound! $1&8rit3R) gﬂ@m@ CHRESHH 6Pis BIsI8E 2Rd %ﬁ%‘iﬁ %J@é and
ubstanti al |
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the drefsamg 1.0aitiis grefemed tbahtrm:pressure applindita thei watmd@eﬂess than

about {28 ufiS” I pEraREr b sdyp Ry elnsABE A g iR hum

pressu%aisvvm:rt hew t‘mlsbe\gmmcs ame:lenaiaed n waaadé;f ioence, \msrtﬂaswed to
tot bing 1.2., but, minimze h of ,ti u
remain RIGWHIE Bisgure ta itiplze pewiiauedgrolis Mg deferabiy. the
pressuhehppﬁéu ebthe wélndtHroligh e dressingvafl eedthi twediptatioldt®b and 75
pm The pore sizes associated with .dressing 1.0 are

mmHg'(ypl cally smaller than the pore sizes associated with

Agaﬁﬁréfsmwr@ PiorTRISrain e dieekivadre 2Revent8Uhe backflow
dressi al so have anti-m crobi al propert| es.

n
of exudate 3@06%8 Vé‘?%l Aeptish-taraper dx-ine yalygy3 isindiied egnypunication
with cthFR NaBR2S efoditibhed Ho@)?wtsh@bﬁi ﬁ@hﬁiheﬂ&%ﬁd S ristream from the

lver. A drape 1. pl aced over e foam
PUSh-thPl?@Ql 'ﬂ@'nﬁ \alye3jis & rm@r¢mevabiendraam@bla|qamtﬁba i flgid

comm‘ﬁﬁé&tid?ﬁ\‘)vktﬂ %Ne éﬁ %%%Bb&ﬁ%éﬂ(}ecérﬂs{e‘i‘% w&aﬁ\f@& and_

rou t ubi n one enbodi ment, tubin

constrygted fruqm autgm gnatmel dAgtisposgl iine 14 i érumln penmemtedawola dralnage
outlet 1k§J§’l" rﬁstgg%ﬁ g/g I?;éqgg&tlgng%a he idﬁ%dé%%ti Qﬁ%gﬂtlg fluid
commmycétmwntj thé lcanistgr Memod&la valvest3; 4 éne&seleclw&iyi positionable in

either %8838' rp%sﬁ%%l reg cfo%ed posqtrlo“ai’? t% ngovi'( or p'rc?ver\trfl(aﬁ]cgJ ﬂS@vC{H%hgh 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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conti nuously draw exudate fromthe wound through the

tubing 1.2. Unlike reduced pressure systens that are

used to pronote the growth of granulation tissue at

the wound, the primary purpose of system 100 is to

I sol ate and contain wounds and 10 renove exudate.

Wil e the reduced pressure applied to the wound

through the dressing 1.0 may be adjusted dependi ng on

the size of the wound and the porosity of the dressing
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from Wﬁppm {H@WHOWHHB%@ %P@nir@' Pgdlvé & Alidves waling exudate in

non-renovabl e, drai nable canister Bin flu

the caam& ite alfalarthmugh tha dispasallinegit OpbieaahyR dlspogab'e container
7 may‘:l?é1 béﬁ ctég tgltﬂé%&fg%a? IIﬁEQ4C@Q§;"§HPﬂ“@jWB[Jﬁmé(qu% drained from

I ne I's fluidly connected to a
the cadlISiEh&g Jramrsposa@emorttwaec armay be gflexiblesvpater disposal bag.

wherfFE 4 A8 Rohfid, 89D, haF o felylet ks Riacag wit an
emptysedriaineyel y positi onabl e in either an ope_n posi tion or
RPN PR FokSded B URLoRGRIE) (S kit pnister by

pumpvlal that & mmagmmsﬁbt'e@%tdh@eamemﬂ ﬂﬁ one émbodimhent pump 11is a
Cl 0se OoSIL.t.I on.

I
et eSS Ao Bhsh8 e 21y e manany

operatéﬁi P rﬁa)P BhyPbiep puib §u:tétné "forpiﬁaubir@ﬂheppr‘ééﬁumecﬁhclosed
30 operably connected to both val ves

herelﬂ*feéﬁgﬁ@ eamy 1¢ shnlies & educedfrassyrededhs q58§$‘f‘901n9 ﬁ@rough the
carust@f 8t Wgu}‘:ﬁl ééﬁ:eﬁa%e |élgrav§'| Rof iHEewauAl @ﬁdl@é)pc?@béd)ﬁ canister 8. This

g wound for extended periods
operation osgursawhentthe valep3diis in an opgp m@ltwsawéah@ yalyes4 i in a closed
poah6$e canister 8 while IeaV|ng the remai nder of the

system 100 in place. Valves 3, 4 are provided to allow

dAsiprerjeusly deseribedi theecagstandhmayibe drained By qositianing valve 3 in
a closBY ddbfidiFaRE Valld £ aRbdch HodR | Ihild e Ginage 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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5 the application of reduced pressure to the wound,
valve 3 is open to provide fluid conmuni cati on between
the dressing 1.0 and the canister 8. In this
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

selectﬁégﬁﬁééi ibRabie Héiﬁeéﬁ@tﬁé&ivegpéﬂtn&ﬁ ahd 4 Yestysdsitidre In the active

osa ['1ne 14. Optionally, a di s&;abl e cont ai ner

eprthecanisteg and tl?xe outlet
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posmommogme palyes W dM is lisked §p@g sl positigning-oftheyalyg 9 in the
active é’ ﬁf@f’h fsJ tggr%\égéjoﬁ% h§ B A7E Gallbifd Al g@'@ﬁf position. Similarly, a

ssure I's provided t
positiating of tige ﬂzal@etgmdhgh/em postiongesulthin a nmsitpmmg pﬁﬁte valve 10 in
J ui dl connected to the canister. In one enbodi nent
the ac Vﬁ}? a battery-operated vacuuni pressure punp.
N\Mémﬁlvaf olig poshiienpdrin thd actiye pesitionusid yaluediGtisqubsitioned in

e v BB S P IEAE b G A i e aossi

1.0 ;ntbqﬂé%.ﬂbsss Uh eh“tscreah@ed:l pASSSUNG cbnﬁgnmnonghames Rpositioned in
cani ster

the opgaRAgiHieR e alfg 4% pogtionad 4t @?ﬁwfg@%? Pasiiont SWhiesfVelve o s

positidrie’y Yﬁhé&/é’nt 'p%siti@naédeélVemﬁlbtpdE’tldﬁéﬂ inthe\attive pbsition, the
in a closed JJOSItI on. prevj ouslﬁg escr

pump i ds comfiguead to n@y%amﬂw&oprsysb@sﬁqm& aﬁ’gS%Fq/EJfée wound
exudaﬁfr@nﬂlﬁ@ iRt in%‘tt?é‘élsbébéﬁnfb W thﬂ@%sﬁ%'ﬁrb@@ure

ral nage operation may facilitated by

configyratian, aaivendlis pgslaene@ mthﬁ)glﬁaedmam ang valve 4 is positioned in
theop%lsﬁ ver be forced out of the canister 8 into the
posa 1|ne 14 by the punp 11. To facilitate forced

dAaInydxgphobldﬁiter&h iadscemay, beainchudasl indfiuid gbramonication with the

camstgf g'tt% é%s U%E\nf&& ?’%ﬁ‘i 3@% %\Qﬁgﬁw ﬁféhégq 5B 11'hAY vaives 9
and 1@osi tionabl e between an active position and a vent
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detect whéh thé cbhistwts full.of Iwouﬁtﬁexmatep?metsemor triay bebperably
connepted {1t VAgs Aed Sal O aula ety atiGeLetonatalio of the system
100 fromt & féd@ded PrRosaur® systenThira pasitivelfteksure 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.




sel ectively positionable between an active position
and a vent position. In the active position, the valve
10 all-ows fluid communi cati on 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
the valves 9, 10 is linked such that a positioning of
the valve 9 in the 5 active position results in a
positioning of the valve 10 in the vent position.

Fingl dyastém mayReso incudenloot! detection sendorsrto trrevenint

position results in ositioning of the valy [
exsanduigation oy S GmYeKRY cdpious ofHaRShy AMEuRE §Eelpe s =
patient,n the active position and valve 10 is positioned in

the vent position, the 11.is.configured to dra
B eROURIBEIG. B Gin valee BIEBUIG IS BGw T skiate by b8 thanually

activat&é%fﬁogéﬁ&n of the Bafistep@:ced pressure configuration,
val Ve 'S

positioned in the open position and val ve 4
iltsshasid hieoapparent frae thesaogipgithalan ineakopd1ayng sigpificant
ity j e ida ; ' it
acvarRBHAEGoh R e RIS raBnaSe s Bt o ot
forms, dbisfriad justdiniteq but iscsusseptible towaripushanges@andymodifications

. ni ster farce. udate fromthe canister 8

WIthou:fﬁfagapmg %8%@?a§p'ﬁf%§qi?< In this positive pressure
15 configuration, valve 3 is positioned in the cl osed
position and valve 4 is positioned in the open
position. A hydrophobic filter 8.1 also nmay be
included in fluid conmunication wth the canister 8 to
prevent fluid fromentering the tubing attached to
punp 11 and valves 9 and 10. 20l n one enbodi nent, a
sensor nmay 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 from a reduced pressure
systemto a positive pressure system so that exudate
is noved fromthe canister 8 to the disposable
contai ner 7 when the canister 8 is full. 26The system
may further include a safety al arm systemthat
provides either an audio signal or a visual signal if
the systemis not operating properly. The safety alarm
systemis configured to avoid producing false alarns
in response to typical patient conditions that my
occur during the nedical evacuation process. However,
some events that may be detected by the safety alarm
systeminclude, but are not limted to,




30 |l eak detection events, blockage events, ful

cani ster events, |ow pressure events, high pressure

events, and |ow battery events. The system may al so

i ncl ude bl ood detection sensors to prevent

exsangui nation or the renoval of copious or unhealthy

anounts of blood froma patient. As shown in FIG 3,

the valve directing the fl ow of exudate may be

manual ly 5 activated by rotation of the canister 8. It

shoul d be apparent fr°”1t§§ h@%egoing that an

i nvention having signific 6 vant ages has been

provided While the invention is shown in only a few
W its fornms, it is not just limted but is

ﬂ prtlble to various changes and nodifications

W t hout departlng fromthe spirit thereof. CLAINS W

claim A wound treatnent apparatus conprisin
1. Awound treatment apparatus compnstlng PP P g

a porous dressing;

a canister in fluid communication with the porous dressing;

a first valve positioned between the porous dressing and the canister and
positionable in an open position to allow fluid flow and a closed position to prevent
fluid flow between the porous dressing and the canister;

a disposal line fluidly connected to the canister;

a second valve operably positioned within the disposal line and positionable in
an open position to allow fluid flow and a closed position to prevent fluid flow
through the disposal line; and

a pump in fluid communication with the canister and operable to draw wound
exudate fromthe porous dressing into the canister when the first valve is open and
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.

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

3. The apparatus of claim 1, wherein an average pore size of the porous dressing is
less than about 200 microns.

4. The apparatus of claim 1, wherein an average pore size of the porous dressing is
less than or equal to about 100 microns.

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

that minimizes tissue growth into the porous dressing.
10




a porous dressing; a canister in fluid communication
Wi th the porous dressing; a first valve positioned
bet ween the porous dressing and the canister and
positionable in an open position to allow fluid flow
and a closed position to prevent fluid fl ow between

t he porous dressing and the canister; a disposal line
fluidly connected to the canister; a second val ve
oper abl y positioned mﬁthin the di sposal |ine and

posi tionable in an EOSItIOﬂtO allow fluid flow
- dhe 2ppereEBiSe ClabBils Wbﬁfet rothp perpef drgssinodngludsg anpriimigrobial
ggmdl sposal |ine; and a punmp in fluid

nmuni cati on with the canister and operable to draw
vvound exudate fromthe porous dressing into the

Efatd@f}ﬁ@ an Ldrljhé a(.ﬁ)é is open and the second

|s cl ose her bei ng operable to
f ora:ﬂauruwalnel pexluuwobbd’tween mlae:aoatar ane aniimétof thespump, the third

g/'g@g ﬁgﬁg ﬁosﬁgn%w b e%nhfcéltle #ﬁétlorﬁbwﬁ\aémthg ggﬁngea féqmg ﬁlige

\wheirainicatiore wilo traeLisletiofths pagpiasid avenppositioel ih which the inlet of

ret| cul at ed gﬁam 3. The apparatus of claim1, wherein
Ba di ze of the porous dressing is |ess

t h«'mfoahl@ ualva POsitioregdErweeh th@lcameiep an@bu suthdt of tra pundp, the

re\{aﬂlgépn av@{fﬂ%paﬁloruggrila ﬁ/f%s by ﬁr'gﬁﬁedcgﬁ%ﬁ'er |sg|n ﬂ?JId

@@mﬁ’f@tda&o@fmtﬁll@ dutldt ofhe E@mﬁ ahB@ yeat okstionrie sMiohahé sutlet of
conprised of a materi al at mnimzes tissue growth

|ﬂFﬁEP"f'FP]l§VﬁGFe(§’us dressing. 10 6. The apparatus of

claim11l, wherein the porous dressing includes an

anti ni cr obi al agent.
. The apparatus of claim 7, wherein:

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 valve is in the
active position.

. 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.
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7. The apparatus of claim1, further conprising: a
third val ve positioned between the canister and an
inlet of the punp, the third val ve bei ng positionabl e
in an active position in which the canister.is in
fluid conmunication with the inlet of the punp and a
vent position in which the inlet of the punp is
vent ed; and a fourth val ve positioned between the
11.Jdweiapparatusnaf ciaimdufurier edmprisingoa aipgckivabyefpositiohed/étween the

: 1 . ti i . ;
BEIL8, PR AR ErdiPeb b b B BARlY driuhd e rbffine
tchristau tpthemdraus\deedsingosi ti on in whi ch the outl et of

the punp is vented. 8. The apparatus of claim7,

wher ei n: the punmp is configured to draw wound

12.Ghedipberatusosncldira 1pfuribescemprising g safetyaldrietocan s eperator if
when t he thi%% vaL%SH%E iﬂF{he active Eosition apd hi
eeGveRt 1y deipsteddnatindlyges Al igashang ofialgak gefgetion gvga =6L95&9 age
leFemoa flliianfebrievehtOs tdv PrRIg8Ge YBAtah Righ' RE3SURE e et Hidef low
into the disposal [ine when the third valve is in the
pareryig¥eik i on and the fourth valve is in the active
position. 9. The apparatus of claim1, further
conprising a disposabl e container connectable to the

13.dihepeparatys efelairg 1¢ biriheceorpprising 2 kigad detegtiamsanser.
cani ster when the first valve is closed and the second
val ve is open. 10. The apparatus of claim1, further
conprising a sensor operably connected to the canister
and the first and second valves to close the first
val ve and open the second val ve when the wound exudate
in the canister reaches a predetermned |evel. 11.
The apparatus of claim 1, further conprising a check
val ve positioned between the porous dressing and the

. cani ster to prevent backf |ow of wound exudate from

~the canister to the porous dressing. 12. The apparatus
of claiml1, further conprising a safety alarmto alert
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. 13. The
apparatus of claim1l, further conprising a blood
det ecti on sensor.
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14. The apparatus of claim?7, further conprising: a
check val ve positioned between the porous dressing and
the canister to prevent backf | ow of wound exudate
fromthe canister to the porous dressing. 15. The
apparatus of claim 14, wherein: the punp is
configured to draw wound exudate fromthe porous
dressing into the cani ster when the third valve is in

14.tTRB apphrai R dPeRirh vomrm@ldcdnlirmsfr@urth valve is in the
vent position; is configured to force

nd
\/\/()Lm%h%"i%ﬁ{a'&? aowﬂanﬁdtb%we%\%gtp@fwr%%twearwﬁ thp ganister ione
nt BeiiW bEwd@dSkudaitd flonh B dé%&ier@@ﬁietwéhmasé.ﬁua
ourt valve is in the active position.
apparatus of claim 14, further conprising a dlsposable
G @qng t .the disposal line to collect
13 m%%%%tg e '?‘o?ﬁpme%g.'am ster when the first valve
i s toe pemg ineanfighedse dmvdwouid/exudstedsm thelporoahdressing into the

SRR B AU g 10 oSBT R 0P p

gemqmsmoaknmb to close the first valve and open the

se val.v t
- ARt bl R B SR o e B 26 B
clisposal lide whelm tHeahird valpe issn thee \eens pbsition aldathefdusthalabsetis in the
0 tor if an event is detected that includes at
@géﬁf ﬁ Nof a | eak detection event, a bl ockage event,
a full canister event, a Iom1pressure event, a high
pressure event, and a |low battery event. 19. The
apparatus of claim 14, further conprising: a cam whee
coupled to the first valve and the second val ve, the
cam wheel nmechanically coordinating the sinultaneous
positioning of the first valve and the second val ve.
20. The apparatus of claim 11, further conprising: a
cam wheel coupled to the first valve and the second
val ve, the cam wheel nechanically coordinating the
si mul taneous positioning of the first valve and the
second val ve.
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16. The apparatus of claim 14, 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.

17. The apparatus of claim 14, 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.

18. The apparatus of claim 14, further comprising a safety alarm to alert 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.

19. The apparatus of claim 14, further comprising:
a cam wheel coupled to the first valve and the second valve, the cam wheel
mechanically coordinating the simultaneous positioning of the first valve and the

second valve.

20. The apparatus of claim 1, further comprising:
a cam wheel coupled to the first valve and the second valve, the cam wheel
mechanically coordinating the simultaneous positioning of the first valve and the
second valve.
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