SYSTEM AND METHOD FOR LOCATI NG FLUI D LEAKS AT A DRAPE
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[0002] Tissue growth and wound healing of patients has been shown to be accelerated
through the use of applying reduced pressure to a tissue site. Reduced pressure delivery systems
operate to form such a reduced pressure at a tissue site of a patient. This form of wound healing
can be readily integrated into a clinician’s wound healing procedures. Reduced pressure tissue
therapy optimizes patient care and decreases costs associated with treatment of patients having
traumatic and chronic wounds. Reduced pressure therapy can be administered in hospitals,
community settings, such as assisted living complexes and convalescences homes, or homes of

patients.

[0003] Reduced pressure delivery to a wound or tissue site promotes wound healing and/or
tissue growth, in part, by removing infectious materials and other fluids from the wound or tissue
site. Reduced pressure treatment further promotes tissue growth by imposing forces on the tissue,
thereby causing micro-deformation of the tissue, which is believed to contribute to the
development of granulation tissue at the tissue site. The forces imposed on the tissue site by the
delivery of reduced pressure further encourages improved blood flow at the tissue site, which

further assists in the growth of new tissue.

[0004] Reduced pressure delivery systems generally use a vacuum pump to apply a
reduced pressure via a reduced pressure conduit to a tissue site. A manifold is often used at the
tissue site to help evenly distribute the reduced pressure. A drape is typically used to cover the
manifold and form a seal with surrounding tissue of the tissue site to which the reduced pressure is
being applied. So that the reduced pressure remains constant and accurate, thereby providing

optimum tissue growth and/or therapy, the drape is to be interfaced and maintained with the
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[0010] A nore conpl ete understandi ng of the nethod and
apparatus of the present invention may be obtai ned by
reference to the follow ng Detail ed Description when
taken in conjunction with the acconpanyi ng Draw ngs

wher ei n: [0011] FIG | is an illustration of an
exenpl ary configuration of a patient being treated
usi ng a reduced pressure delivery system [ 0012]
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to determ ne whether any fluid | eaks exist at the
dr f0A4)] FIG. 4 is a block diagram of an exemplary reduced pressure delivery system

configured to apply reduced pressure to a tissue site and notify a clinician that a fluid leak is

occurring at the drape;

[0015] FIG. 5 is a screen shot of an exemplary graphical user interface that enables a

clinician to select a “seal check” function to locate fluid leaks that exist at the drape;

[0016] FIG. 6A is a screen shot of another exemplary graphical user interface of a reduced
pressure delivery system showing an embodiment for enabling a clinician to select a mode for the

reduced pressure delivery system to determine whether any fluid leaks exist at the drape;

[0017] FIGS. 6B-6I are depictions of exemplary indicators for display on the graphical

user interface of FIG. 6A to enable a clinician to view while locating a fluid leak at a drape;

[0018] FIG. 7 is a flow chart of an exemplary process for generating an audible fluid leak

location sound to notify a user that a fluid leak exist at the drape;

[0019] FIG. 8 is a flow chart of an exemplary process for a user to locate a fluid leak at the

drape; and

[0020] FIG. 9 is a flow chart of an exemplary process for locating and correcting a fluid

leak in accordance with the principles of the present invention.



[0017] FIGS. 6B-61 are depictions of exenplary

i ndicators for display on the graphical user interface
of FIG 6A to enable a clinician to view while

| ocating a fluid | eak at a drape; [0018] FIG 7

is a flow chart of an exenplary process for generating
an audi ble fluid |leak | ocation sound to notify a user
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106. The reduced pressure delivery system 106 may include a reduced pressure conduit 108 that
extends from the reduced pressure delivery system 106 to the tissue site 104. At the tissue site
104, a reduced pressure dressing or distribution manifold 110 may be fluidly connected to the
reduced pressure conduit 108. In addition, a drape 112 may be placed over the tissue site 104 and
distribution manifold 110. The drape 112 may be a flexible material that is impermeable to gases
to prevent air or other fluids from entering or exiting the tissue site 104 during reduced pressure

treatment.

[0022] As used herein, the term “flexible” refers to an object or material that is able to be
bent or flexed. Elastomer materials are typically flexible, but reference to flexible materials
herein does not necessarily limit material selection to only elastomers. The use of the term
“flexible” in connection with a material or reduced préssure delivery apparatus in accordance with
the principles of the present invention generally refers to the material’s ability to conform to or
closely match the shape of a tissue site. For example, the flexible nature of a reduced pressure
delivery apparatus used to treat a bone defect may allow the apparatus to be wrapped or folded
around the portion of the bone having the defect.

[0023] The term “fluid” as used herein generally refers to a gas or liquid, but may also
include any other flowable material, including but not limited to gels, colloids, and foams. One

example of a gas is air.

[0024] The term “impermeable” as used herein generally refers to the ability of a
membrane, cover, sheet, or other substance to block or slow the transmission of either liquids or
gas. Impermeable may be used to refer to covers, sheets, or other membranes that are resistant to
the transmission of liquids, while allowing gases to transmit through the membrane. While an
impermeable membrane may be liquid type, the membrane may simply reduce the transmission
rate of all or only certain liquids. The use of the term “impermeable” is not meant to imply that an
impermeable membrane is above or below any particular industry standard measurement for

impermeability, such as a particular value of water vapor transfer rate (WVTR).



[0021] Wth regard to FIG 1, a setup 100 for treating

a patient 102 is shown. The patient is receiving

reduced pressure treatnent at a tissue site 104 by a

reduced pressure delivery system 106. The reduced

pressure delivery system 106 may include a reduced

pressure conduit 108 that extends fromthe reduced
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[0028] The term “tissue site” as used herein refers to a wound or defect located on or
within any tissue, including but not limited to, bone tissue, adipose tissue, muscle tissue, neuro
tissue, dermal tissue, vascular tissue, connective tissue, cartilage, tendons, or ligaments. The term
“tissue site” may further refer to areas of any tissue that are not necessarily wounded or defective,

but are instead areas in which it is desired to add or promote the growth of additional tissue. For
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[0030] Wth regard to FIG 2, a tissue site 200 on a

person's body 202 is receiving reduced pressure

therapy froma reduced pressure delivery system (not
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dispf;ag% 16! thstUéhableb ‘ﬁhesﬁse} hetintéeatledRith ShiE B;ééi%te"’lhé redu@8d) Blessure delivery
e t the ds

ter or exi tissue site. By preventing flui
systdni 8308.entering or exiting the tissue site 200, the
tissue site 200 may recei ve nmaxi mum benefit of the
r 0038 ThE &lrspy 208 fiai aik¥ends H&/kt tienbeatthyi tissae 392 dbanca seal at an
for additional infection and inproving growth of

intersgationd18 where the bealtiy tissuesiP2eaniidsgner98 Lontegtanergothp; g fluid leak
devegﬁa\é tah gl%lti}ft%?se&@o flgé@élo ?f%é nguggﬂé E@d)dth?/ﬁ‘ g 6’%]{@1%{9% é&éor (not shown)

I Ssué si I ni CI an “hm

may @eféraicngd 2bfnanitaie Aflbidnesk signal. MEheflwif deakGBgreliman e indicative of a
~operation of the reduced pressure delivery system B

fluidpasanpetenindicatiyeef onrevrgnsive & thedhwdleak crosging P&ﬁ%d%@}%d threshold

h | inkGiar ' . . | At .
vl BB TRy B MBS G it
and/StVisaliidnie. Fbeexahfpls)a bazdef, beDGecdrded tessayes bt othbredudibiesound may

seal is not completely faormed or a fl ui Ieakgvl ps .
be generatehtoplerprclimgan thata Byiddeakihan osrred ptbe digpe 2 §. Toldcate the fluid

' I {4
ek I8 3053 UG s oS b oLl o BB
redued pressiird éeliven system 308apEheXDBd leak dfdacion diddeincayl tie used to enable the

N OGO TR RO T T ——
. . lwid | . 3 d ' Y .
g3y 1 4 BB 3o s PR O ipype e

the 18catian o8 thefluid leaky thé rédneed pressuee dulivery2§stems3 08moayi ghmeratean audible
show t he dr%g% 208 . ext endi ng o%er healthy. tiss

. 3
soungthatoangetg kheeudible spundimay brogecrepsied iRy taygﬂg%gﬁfd%’mme’ to
e B TR B S, kB S CPATH TER dcxis

r conduj .t i s f - [ ' '
o LSRR 0.3 oDt AL 2y syt
402 RISB&WH Ecbd dpRfAidg _t@ﬂ%ﬂ?ﬁta’&ﬁ&dﬁi&ssﬁfwb tiskuedity 404 UTheradgred pressure
310 and el ectronic 312. The electronjc disp

. C i splay 31 lay .
delivgrpsysteyn #0may inciderarnsinted Giresitbeard 794 thak inghades a processing unit 408.

col |l ective 314. 1se
The biE8essifint 408 mafitnchul@ spdBYmB 3o, 1Bgolaloe compopents, or any
othePél8dtidn®iR tRit eRdB1EEiBRd1S eludingliMforahias suehiasilaid ppdsure athissue site, to
may include a touch-screen el ectronjc display, 31g t.hat
be raspivpd.c Ehe processing unig 408 meayrpreeesthernigrmatinmarrayided iy the signals. For

eSS 5t 0By s T o

and/b0fliE 1éak6édtioatprédesd mhgbe davemby Bt Prodessing thieddeal t hy
ti ssue 302 and drape 208 contact one another. If a

1 viods) TRK redavad HBsuR delibarylstéh 62 b furthéSintlud€a purdp 410, such as
the tissue site 200), then"a fluid | eak sensor (not .
a vasiomvpumpghayenayr he drizen by ormotor e Bhe motar 412amay be in electrical

signal.. The flui ak, si gnal. ma e. 1 ndi [V
compficarisnEhSietCR 46 Bt RRgro el SgoSiEbinsFuflbsthe pCB 406,

fluid leak crossing a predetdrnined threshold level. A

processing unit (not shown) may respond by generating

a fluid leak alarmin an audi bl e and/ or visual manner.

For exanple, a buzzer, bell, recorded nessage, or

ot her audi bl e sound may be generated to alert a

clinician that a fluid | eak has occurred at the drape

NN N — T T . o, " S NN N




8 The punp 410 may be fluidly connected to a reduced

pressure conduit 416. The reduced pressure conduit 416

may i nclude an orifice 418 that operates as a relief

valve. In parallel with the orifice is a flow

transducer 420 that may be configured to determ ne

flow rate of fluid passing through the reduced

[

The B30 faf 80 iy ffloct 5 it ARSAY ERia TG, Thorpfioed pressure
condaitd 16 adyi igeluéelar arifieerdd Bathat operbiesns 1 melief wilyndh pdﬁﬂel w1th the orifice

i ncl udi.ng i nfaqrmati [

i ndi cative of, flow rate_af a .
is a fjqw; fransgdpes 430 fl}ﬁ‘ém%g%%fag o iftemigg 00V rats 9EATgpEssing through the
reduf:%?@(’gfﬁi@ cﬁﬁapﬁhlézg‘hmw& Hgéetratzo% R @¥nnected to the reduced

punp pressure transducer 424 may be connected
presgude cemtinitedl qomelsmmﬁgutedrtd \geherdtet ﬂ«wv catn\segnal ﬁﬂZemchxdmg mformation

t he redquced pres uit, 416 and co [
indiqgiip b RS 8e! & THks BT FRAGEH PGSLHS GRHHHAIR. The flow rate signal

§ddli d pressure in the reduced pressure
422%\%238?%@%%10{1%(%%6 PCB 406. The punp pressure signal

42 b i qi | .
B BB Ao 1
to coflért preésudeinahefddgeydgsiessarercohdit4] Gamdsomninicatea pdmp pressure signal

reduced pressure conduit 416 in ca of an ene
426 wicluding 1ptformation ndicativeof fluid preSflgggyt}em condult 416 to the

O U 5 Y ok P e

may lalto b @bsh ek bl tHegdaduced pissure tdrrluitedd6 a&@lb@c(mfgnred to release pressure
conduit 416. The filters 430 nmay be in fluid
fromtheresducedipiesnrerandui A6 an pase Oﬁslz emgFgensy sitatiqrar ptherwise.

collect fluids fromtissue site 404. The filters 430
mawﬂBé] dbe fedgmdauessgrqdebverytsystmwg magy|futleer durlude anger more filters

N

416. CH{E‘WEE@MO @dy Bé iffliig @élﬁﬂﬂmﬂfaﬁﬁﬁ Wwith comaihet 4321}341,1ch is used to collect
Al t hough shown as separate conduits, the reduce

fluids feoss tissae st deﬁ t Eherfikiera 430 52y besgniguredito prayent @Plds collected in the

consi L PG B Ko 0000RAB T 40 2y v

in fhfi@ BHBRTunication with réducéd presbufuondiit 434 tAlHough §H@m&1rhs separate conduits,
adapter 416, which may he connected to A distribution

the raduvef pressursgonduitsAd il apd 434 mmaythe the swae erdiffsrens matenial and have the

samd P iereo i, The Eogloch e BREdRs 430 D SHAGRRGor be in fuid

cominflichfisib Weth ahtada dﬁ%%ewnﬂ:htm@aﬁmnhyctédlﬁ) 4 éigtibation mamfold 438 to
ressure is used to forma seal to form and nminta

eve k@g@@@tegp@wd PECSSUTe RETess the swesite 4041 Jarape 440, Wlpeio%fnds over the

s S TSP B OB TR e rouce

presfife BARBE €3 REmtasehie fome alb@lintA6l valRdedpressury & thotishue site 404.
444 to enable pressure to be released at the tissue

S' [@3@% feBdBRRAEARSI {p?esaue%mnﬂm 3 paddthraipedontAer 432. A

he” processi ng uni . The command S|gnal 448 may
tlssub eelgtsa ealat 446 tmay bé eomleoteé tsthe pedback radged pres%gqa@mslnltw to enable

ocessi.ng. unit peeiving a sensor ;s
PresE 5 BRdeIeRaT B Do e 0435 3s0nP R8P RGPGop gt g eoneraed by the
procbs%}{'g unit¥08e "Rt dotBhahd s‘iélﬁl 495HRY Be Sefkrated H4 Bhd scdeing unit 408 in

enerated in response 9
response to the processing unit 408 receiving a sensor signal, such as flow rate signal 422,
crossing a threshold level. Alternatively, the command signal 448 may be generated in response

9



to a clinician selectively stopping the reduced
pressure delivery system 402 via a user interface (not
shown). Other events, such as a treatnment cycle
conpl eting, may cause the processing unit to generate
the command signal 448 to activate the tissue rel ease
val ve 446. In another exanple, a tissue pressure

toadl I‘H{laﬁl H@?(étisvaégpst% %@2 lfgcﬁ%ea ?re@ ée’ Qéaﬁ\?egy‘ég;%gégxf( @glls giqué;aelﬁer interface

(not ﬂﬁﬁvrt)oOlﬂkm epens; ssch 3@ tncmlrrlenaé);&lmmpieimmay G@ise the processing unit to
response to the ceSS|n |I 408, det e i n

genegge the pomand; famal M Gactre st arleass ‘B@V"t 446" fher example, a

tissul hﬁ%%é ?rahscﬁﬁ&%%af'ﬁ@useﬁ tGBMRt e B SBNed ai’ﬁﬂel!ﬁsue site 404 and

processing unit 408 may communi cate command si gnal
provt%& feodbdvk sigmabdf2 teethe psecessing enid 4068 porthe BCBANS. dﬂ response to the

AT MLt
transﬂﬁ@er%@O%ﬁlﬁfv@tth&Ehcﬂd‘ Jaihé %éﬁﬂé@&sm@ﬁmﬁth&% @H@‘Uonirﬁﬁhcate command

e processing unit 408 detefm nes that a fluid
signgl 348 ne thertisssencteases valve 446 foe releast o€ tissus prasswet e 404 or
flowrate of fluid through the reduced pressure

CO3} Ahlfoctrohies @ﬁcemﬂhﬂ@eﬂmh eledteital @omunicgtien wﬁh’;ﬁle PCB 406 to
may be generat ed the PCB 406 and conmuni cated t

generaie anlasdibiapusd sﬂ@ath@ﬁvexszth%tdh% pEagess L A0 cpipR that a fluid
il TR A3 BESEERLAOND B EN 8 vt rsr

conduitUd 1®, cijssesi md&%@ldﬁgala@m\/ﬁgmlfﬁﬁvma)abe geieratet dblycthe PCB 406 and

| evel. In response to determ ning that ﬁhgefltgarlgte le. th
commggpispted dasthel e&ytramﬂ SPRRKeEF 474 da CErate anAHdiR or example, the
proc%s{sﬁ&zﬂﬁ'@f% Iilég des Hiiin Bkt easfﬁh{f el Uxlists Q%@ﬁé@é@ &[1€4d4 By a fluid rate

as an alert sig
increaSiffiguubbeed flowliste alhxesltoldslegalallntreSpbm te kleuetmmmg:thsqaha Kow rate level

ensé—ilgy ;O p&%ﬁ%\pc‘gr ngclzlgm tags?lfyﬁgéﬁotq ggngg;%%glnzgtsérm ZL(% may generate
the si aPBISR <{h a%%B Ele?lBsnglﬁﬁ AR c@mfﬂuﬂicgteﬁﬁé ﬁ@ﬁ rs@lalacb tﬁehé?ectromc speaker

ssue’SI e processing unit -too may
454 Yo rotifiyat cliriciapties aupreblein éexistst ils anethei examide, a sensor such as tissue

decreases. Still yet, rather than dir.ectl nsi '{‘19 a ) .
Pres§ure, rensguFes Aap.apay Sefioq aAiie BRI AR fisshe Slﬁf‘a@e d thfe processing unit
408 Q@gﬁ@% fle hat iR @?éé%ﬂn@ gt @i h&&%ﬁé S0 hecRANR] sah yet) atRéttRan directly

eterm ne approxi mate urd f
sensingadhid pargmeter, tandiireceyedserenenemay bepgrfqnmg bamaasnrmg duty cycle or
conmanded i nto g fluid | eak, | ocatl o&hrmg.g to enabl e it 408 be
powenf the pampi44f to detepige apprqringate, flyid foy.  he pracespmg it 408 may
selec‘m'/gl)?f é Qmﬁ-d)ailggd 2 4 HEidEAa8 cffonnhiedb BR&IEHHR clinician to
rotessi ng unit may generate a continuous or
locawdithe finid Jenlousth|duapt 440ty Apptying arfoce gnahe adgtsdxf itheedtape 440. The
el ectroni c speaker 454 tq enabI?1 t he. cllnhjzl g) " al and
procas&tr@rtmlh@%mpws@%ﬁ a fonfipgous o discprtinpoys Tl leg; logation sign
dnve electro % OREU 54Ab ERMIORe thiRiclah ¥ Getbi@iilie  RealiorPo¥ the fluid leak at
elslﬁelS for locating a fluid leak at the
thechiamp@O it shoul d be understood that the fluid | eak
| ocati on node may enable the clinician or technician
t OI[OUZIONAchauﬁH theddié il?éak&t)caltlbﬁ nicldlis helpful deslocating a ﬂuid leak at the
delivery system For exa shoul d a | eak occ

drapecihshould dnderiosd et e TRiG lask. loggien mede mag gqable the Stinician or
technlg%giiél),rgo%a \{18 Ilé?ik'a? qu {Tgre%lﬁ dauseﬁ'*rgysg%ﬁ EPRér exIaFlee should a

an a ot s e provide

leak becizatis eoﬂdadlw&ﬁhcnbﬁ esmraaeﬂothd fiuidsleslolosation ragehelp in locatmg sucha

operation with a conplete drape seal to enable

| ocating a fluid | eak at or thin the reduced

pressure delivery system [0041] Wth respect to

FIG 5, a reduced pressure delivery system 500 may

i nclude an electronic display 502 that is configured

to display a graphical user interface (GJ) 504. The

GUI 504 may |nclude a nunber of selectable gr aphi ca

o T oy g Y R . . NS




[0042] An information region 516 on the GU 504 may

i ncl ude sel ectabl e graphical el enents and di spl ay
other information in which the user nay be interested.
For exanple, a "hel p" soft-button 518 may be di spl ayed
to enable the user to receive help about the reduced
pressure delivery system 500 or particular functions

. QUL ent | ' ' : . " On- '
i Y cRBAIR L PARURE i oy iy PR Olbpndpresur
conduiits té ewhided opertisn wathdetanysiete dysdt sea) hable lacutingfaf fluid leak at or
and information 522 may notify the user of current

withig the meduged pressure delivery $ystamapy del i very system 500. For
exanple, the status information 522 nmay indicate that
t hE004d H Wit reshent ap¥1G@led, iavreduced peseure Solhvary systym 500 may include an

ctec 55 Fb g DB AL S AR Db nok bR Glpsos. Thecu
504 Rbhy ARAMAHIMbRY afs‘éfelléf'ag%%ﬁ'%p‘n@dl d16fems, tdiRindrabitiagd ¥6ft-button 506,

user to lock the GU 0 prevent an inadvertent
“woensHype’t sofi-buttont$8 Giskal Sherkt’ soft-huttan S1AcandéHistosy!” soRrutton 512. A user

may S5 R PR 0N 8. R vme AT, B o), o caue e
reduddBPresurL1vEY stei!58Y tdPlesddP the@Bertwith RlogHer gﬁﬁhiéal user interface for
di splay 502 in fesponse to a user selecting the "se

al
perfarimang thesselected fenation 5 Irpadstitiorh en wit’mﬁ-b;mom%@ﬂ ngy berpvailable to the

| .602 ma ' y.a.graphi cal indi.catar .
user B C0e e 0 U R U ufBorsoB TR G g s exemplary and tha
othePAIRPSIHIRnidivE ficlohd M seRicBon HlemBsits %ﬂﬁé&?rb\)ﬁdéd foeths Qer.
of the reduced pressure delivery system 500. As shown,

th i _PT eSS | em SV \ .
PSSR 53585 A 0850 e S i
elemgn@pinid atisplaydiheninfornGdién i whidhothe aiselymayrbe ipteresiedn Fop@xample, a

BTG S YO T DRI ARV S —

i UI 504.
sl 8 BT R By B on e

An “orgifBrsofdfutiva s 20 mikyomiabletahsemtosalettiely furnithe reduded pressure delivery
currently being .sensed af..a tissu ite. t hough, th

sysicgp AP afd pamdniomaton A mELney SR et of SHrEpY Hr 4 the reduced

therag)gvdgﬁ/ﬁré/r@ggﬁnl 966t FoP efmple,f thelisfindsSatorRltién 992 Ry indicate that the

t1sSue site, depending upon the arrangement
reducdd therapy delireeylsysteas SO0 is (i) epératingingyoontimons theaapyamode, (ii) is on, and

0 4S8 e A g Bl bihon 524 may
enab?’éo%lggf’érita thckqhd BERBE4 B previr ah BRlvértent Béhtslt 3t the GUI 504 to cause

So that the clinician may nore easily locate
the redeced therapy dediventsystem HW0apagspond reduced pressure
delivery system 500 may generate an audi bl e sound
I NPO0A3} With ffgard toEl. 64f the reduded ppassurseleliverg apstend 309 may display
sensor. of the reduced pressure delivery syste

. 7 y c[n O p ”
GUItA2 op theflestrenicisplayel (2dn resporse 40 a uisd sectinigithe Bedlichpek” soft-button

510§ L RBRTs LTS Qi B i sbocarveots
fluidapaskinbdter, Suchiad fluhpressareadriftuid fownate; tringrensadtbyrassénsar of the reduced

response to the fluid, parapeter bejng.sen .chanai ng. .
presqes QeRems PB1T POy ASSUPENADe errohiieLORisSEF 0% i PRgBgator having

' iufth,| 48H Gi D ' iAdichide 664 MREsh d i
e RuAEFARRRS iy % L ARSI THEE5R10 ABCAGE oGt 7w admamic
portion 606 that alceeabes and decrkases based on bt fluidh parhingterd beingkensed by the sensor

bei ng or has been seal e d, therefore, , located. .
(e ol B Sanighx DRSPS OL e Seniet pesyeoct S ishitem S0, The height

frequency, volune, or pitch. 1A ternatively, a "Geiger

counter." sound may be produced during the seal check-

where a tone speed increases or decreases dependi ng

upon the change of fluid paraneter. For exanple, if

the clinician is "cold" with respect to the |ocation

of the fluid |eak, the Geiger counter sound nmay beep

o o,



12 shown to be within a "low' fluid | eakage eve and
have a corresponding pattern (e.g., lightly shaded) or
color (e.g., green). A threshold level indicia 614 nay
be representative of a threshold level that may be
preset by a clinician or manufacturer of the reduced
pressure delivery system 500 of FIG 6A, where an

o g T G BRI B SPGB OBt i

site. | At&Jugh Ase gehshical trdidabe 604 malybe ihelpfidto Hdliticiamtordet@rmii; location of a
t he d¥nam c region 612b increases above the threshol

fluid legl jat preiraRe eovsTing 2 HssPeBije, depenshing BpgRY, Hrenaefrﬂnge@aﬁ's?%e reduced
pres ? ﬂlal?\;e?} Egﬁt&?ﬁ‘ 5@@ 885 ?Ltf‘e%t aBdd tahalnﬁﬁﬁ'rfélgg OFO %f Be ablg to view the

Ivery  Sys o enter 'into a catl on node

graphitakindiehtor 804 bs hé o1 she i¢ attdngutiaigeo dochteakiluit 1¢akent treajrepar
el sewhere. The dynam c regi on 612b may be changed in

PajgeA4] Soehad the RN TS RER)easily 166dtOthe fRiidlleak Mahé am@e the reduced
to represent that the fluid parameter is currently

pressure defivkirysystamg¥)0 iy geasratereanpidible seunds mdrcanmp&né@\@rl of a fluid

parafrifes SRR b & RS Of irorroera Brosmieny s Sy S% fpe;ginician may
sele@A36&2 dudib” B¥t-betdh 408 t6 togghdbr rHute @h@ inmote aﬁ%’u@lﬂ)le(ﬂmﬂ leak location

O her -graphical features rraﬁ be used, such as
sourlrdloaéandmg (be-, Duteandinmute).oThy avditde luiddeakylpeation serngimay be altered in

resp?%sg Eo Lhe fpuhcgp%f ol lstgpbemg g%k?doﬁrgggrﬁév f{% e?rggl ﬁ‘ﬁes&fgaﬂh@ tissue site

1ncr&5ks iA réspBRse6 eheadlineri fhlftassirfy cilthwdrape, theaudible ﬂafrumld:ﬁlb Rfcatlon sound
ic bars 618a-618n over a_tine period betwe

maythemgtem teriadivatedp Ashelinipian shag ﬂ@aﬂwﬂéﬁakr isdieng: & hqséaeen sealed and,
therqurgkg)égteaeve %ﬁ'ﬁ%ﬁe ﬂdla lesaic%’é 103@911:@1&?}&:&@% derg I]r]ency, volume, or

wever, as s
pitc Mlt&ﬂr&l@dﬁ ad'Gel dﬁEoﬁlt&”lsl‘i@{d&ﬁSﬁBe plbd\tcbdtdimghhﬂ ﬂeal check, where a

| evel 620. 0047] Wth regard to FI
tonegpeeddngreagesior @ﬁr@ag‘é dﬁa%r@mgsup@n fhh%%‘?’é‘ﬁier yFqrgxample, if

the cﬂh?cﬁ)z%;ﬁx“%;lﬁ? ﬁh pe%B ?J]tﬂl X a{?on ﬁﬁﬁ@%ﬁd' %a%l the & e?la&\ﬁ’ﬁer sound may

t epres s a
beepl shwlye When ﬁﬁkﬁt@ﬁnaﬂ pre$seSat érneanthe fhuid leakiof kthe drape, then the Geiger

represents a higher |evel Ieaka in Fl
coungersoundrEMY, inprapgeas the presue ot thes q%ﬁsraés%bﬁﬁ big JeiS Sealed until a

con 4L EEE 4 A L CHREREN AR B remyeor presr

abmﬂé&c‘s@al' preliredhrekiesid fgel avhie e s endther eﬁﬂfoﬂﬁﬁmnﬂe a@dlble fluid leak
flowrate or pressure |evel and the d| %ts ma

locatéen srundengy be grecondedomassgee, sueftiay &g éﬁmrn’éan@rf‘ ” In another
ex:milpl?,'t g‘r\&éa%}iiﬁ%ﬁlr{ég\é%d rhgy @gﬂe}a%dg@tr%ﬁf@seﬁmggé fifidbeak (e g., air leak)

exists O48duldibeundargtand thap nEir[ﬁny&bhmhﬂaﬁ e uphzedcth andicat&@4he clinician
and. 624b, respectively, e di ola

that p &huidh lsak lexists| of le§elag aiﬁ%le‘gg%eq theg) ﬂeﬁlhgaceﬁe% BpidYeak. Because a

hum%nﬁ1 gér‘i?hl ééﬂhl@ive spg're Ebf ik sGurd t§§ﬁ’cﬁcate status of a

tmen ystem eor reshol d | evels may
ﬂu1dhﬁrﬁﬁlawmaﬁd1ab&ﬂﬂe tlinicide tii mbne eatibrdeterfrling ldcdtmalodgltc fluid leak at the

exceeds the threshold, r ausrn a fl.
drapg than 3, graphical indigafor; éaun qrstﬁﬁq? %’i tE? atiga gsgma}l 1§ w@'rugkla e fluid that
lsle%{gggyﬁl%qhaleeech may represent a different |eakage |evel

[0045] With regard to FIG. 6B, a bar indicator 610a may display a dynamic region 612a

indicative of a level of fluid leakage parameter (e.g., pressure). The dynamic region 612a is
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l ow, nmedium or high) and may cause a different alarm
audi bl e and/or visual, to be initiated. Dependi ng on
the level of the fluid | eakage rate, the color or
pattern may change. In addition, an audi ble sound may
be altered jn r se t e fluid | eakage rate .
shown  bf atiliing &?de'BF‘gI}éﬁ%olgb‘gxﬁé‘do}Pavsé S STOHES gfegn (e-g. lightly
shadedj &V&ﬂor (e g gree[t@OAQilrerlﬁ‘ 1dvepafactid 81F hfay bzlre eﬁlarn%iﬁ/%%f a threshold
eterm ning location of a fluid le
level thpt o\aiyd@cpregﬂh éyplr(dmsn PoOasuiartuseratt the eqﬁuwhprw delavery system
500 of rﬁgu %% X&lee?essura armp%rr %tﬁ%rta gef %)(Iéngsg Or%elg)ya?egegggt%dtslhtree:spo'rbl‘ge to the fluid
leakagor}%ﬂ&tﬁ&ér plosssute theyhadsenseds sidven bh b pandiorbes 1 0mn FIG. 6C,
include a fluid flowrate, fluid pressure, or
the dymnneringie. 013 oiecispbabivyrefite, tirpdiotd 9ve! padisnet bt thereby. in one
I
embodlfi]%ﬂlé gq%sgiﬁgahﬂtglg?%fté l’bg e%éé%tednﬁgatﬁgg%@e gﬁgggg%@lﬁw& Ig?stem 500 to
enter inco@thak locaafiot hede edacdt: pelessun e dehte vetak & yist @npe bitelsewhere. The

shoul d ge under st ood that the fluid met er
aPgp e

y be
dynamig dreig §0 &ty teygengtd webdSm hat Me 2 %&gﬂro(?gﬁ yellow) to
represehOtHALARENGNANIGTetbNist Afrdnbyiid (RANANBEE ot RALF L example, the fluid
meani ngful to a clinician when attenpting to | ocate
paramegndnseats @ dabsh deldeakmicFegioradpd eutelamtd alih(ghfl’amge then the dynamic

. nsdu may .bhe configured t ense es in.f
region by DA piabe CBURSEAR HUEFoi braceie co Fi Faph g Hnbe eraphical
feature@Mehy2 b® Whsd e"sl%:hpﬁf L CoraBtheRANE B 'pﬁﬁ@demﬂieo@hﬁhhan with visual
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[0053] At step 910, the clinician may select a fluid

| eak | ocated tool or function of the tissue treatnent
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magni t ude maybe activated at step 912 to show a fluid

| eak | evel, or indication thereof fromflow rate or

pressure bei ng sensed in the ti ssue treatnent system
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cl f00%0] At siepF06 A Bulile MGA 16K TbdMEA s&iiidandy S gkrated in response to
conpri si ng:

sensing the fluid parameter. The audible fluid leak location sound may be one of a variety of

different sounds. Continuous tones with varying frequency, pitch or volume, for example, may be
utilized. Alternatively, discrete tones with varying length or frequency may be utilized. Still yet,
recorded messages, sounds, or otherwise may be utilized. It should be understood that any sound
or combination of sounds may be utilized as an audible fluid leak location sound. At step 708, the
audible fluid leak location sound may be altered in response to sensing fluid parameter changes.
The altered audible fluid leak location sound may be altered in frequency, pitch, volume, or
otherwise. By altering the audible fluid leak location sound, the clinician attempting to locate a
fluid leak at the drape may more easily determine the location of the fluid leak, thereby enabling
the fluid leak to be sealed.

[0051] With regard to FIG. 8, a process 800 for determining a location and reducing a
fluid leak at a drape may be performed. The process 800 may start at step 802, where a
determination that a fluid leak exists at a drape may be made. A fluid leak alarm may be
generated by a reduced pressure delivery system in response to a fluid parameter increasing above

or below a threshold level. At step 804, a clinician may listen to an audible sound. The audible
14



a processing unit; a reduced pressure source; a

conduit fluidly connected between said reduced

pressure source and a tissue site of a patient, said

conduit configured to apply a reduced pressure

produced by said reduced pressure source to the tissue

site; a drape configured for positioning over the
sou h!ﬁ@b% A ah&i_bieoﬂgp'léég%&tibﬁ‘ L%dhﬁ%ﬁi Rt A TPMSorRE tolthéfluid leak being
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ON state, said flujid sensor altering the fluid.sensor..
to thejdgaps)at §igp 8E3 Fhe flaneign gay canfippete @86‘9!&@ cf &0 ditfezeny zoca“ons on the
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L
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madspt A ) el 0 158 i GiF EanG R AT eAK s oE gelta it step 812
fluid sensor_sensing the fluid par ter,in said . . .
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al t.e he fluid | ' ' .
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according to claim1, wherein said processing u

whethenp ipgessiere thigshald devehiscrxspeded iegdnc i e Pmémﬁltﬁﬁieélgli level is not
excele{ie A }I&e&‘iﬁ% hrl%ges%'rgtﬂﬂ{s tb Qteh 2;6@.0 [Sifie hfasSufC fHrddhBRI 180l is exceeded, then

a sensor Sig ‘
the process continues at step 906, where an audible and visual fluid leak alarm is activated or

otherwise initiated. The process continues at step 908, where the fluid leak alarm is reset by a
clinician.

[0053] At step 910, the clinician may select a ﬂuid leak located tool or function of the
tissue treatment system. An audible and visual representation of leak magnitude may be activated
at step 912 to show a fluid leak level, or indication thereof from flow rate or pressure being sensed
in the tissue treatment system. At step 914, the clinician may use his or her hands or fingers to
cover possible fluid leak locations at a drape covering a tissue site. During this time, a time-out
determination may be performed at step 916. If the system is not timed-out, then the process
repeats step 914. Alternatively, if the system is determined to time-out, then the process continues
at step 918, where reduced pressure therapy is interrupted. The process continues at step 920 after
step 914 where the fluid leak is at least partially occluded or otherwise stopped. Inresponse to the
fluid leak being partially occluded, the audible and visual representation of the fluid leak is altered
to indicate the decreased fluid leak at step 922. At step 924, the fluid leak is fixed by the clinician
as he or she has been able to locate the fluid leak at the drape. At step 926, in response to the fluid
leak being fixed, the audible and visual representation is altered to indicate fluid leakage dropping
below a threshold level. At step 928, the reduced pressure therapy is continued.
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3. The system according to claim1, wherein said

processing unit is configured to alter duration of the

fluid | eak I ocation signal in response to receiving an

altered fluid sensor signal. 4. The system according

to claim1, wherein said processing unit is configured

to alter anplitude of the fluid |eak | ocation signha

o1 [ABRPTRE rlflol SEiHbith 37 o PAGFS! LrbAnpARCRE implementng the

1nveﬁt&tbnj apd deesopegf ﬂmaunvansoﬁ sincuhd: notcxma&ssgmﬂrydl!: lirpited by this description.

deternmine that the fluid sens rasse

The ¢ppe leg'ecprg%ﬂnhgwe iqnds g{séeagﬁ g?%f@??@‘ 6?1129‘“?% cfagg%o nse
to determ ning that the fluid sensor signal crossed to
the threshol d val ue; and conmmuni cate the al arm signa
to said speaker to generate an antlible al arm signa
6. The system according to claim1, further conprising
an electronic display in conmunication with said
processing unit, said processing unit configured to
di spl ay a graphical user interface that includes a
sel ectabl e el enent to cause said processing unit to
enter into a fluid |l eak | ocation detection node.
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1.

7. The system according to claim®6, wherein said
processing unit is further configured to generate a
graphi cal indicator indicative of the fluid paraneter
and changes of the fluid paraneter while in the fluid
| eak | ocation detection npgesyjs The system according
to claiml, further conprising a drape configured to
forma seal with tissue of the patient to cause said

We al@ouum punp to forma reduced pressure in said conduit

when in{nﬁJ uid.communi cation with the tissue site, said
pr OCYYEMIGT BATEMYRS 15U LW a b VPT o i gured by an

oper atRbcds@ng Ohii ate the fluid | eak |ocation signal.

9. The system according to claim1, wherein said

pr oc @gsdusgd prissuraaguib® sel ect ably configured to toggle

the fluid.|leak | tio .gnal..on.an ff..210 The. .. :
Syst SRt ARy ShRtaRb Rt AR RR ey e W aggpoesveofa
I's an apatfehgwaklesomatit cddfigule® tcs ¥sil ¢ M rad@ed Préxgueroduced by said

claim1, wherein said fluid sensor is a pressure
sensor . reduced pressure source to the tissue site;

adrape configured for positioning over the tissue site to maintain the reduced pressure
at the tissue site;

a fluid sensor in fluid communication with said conduit and electrical communication
with said processing unit, said fluid sensor configured to sense a fluid parameter
within said conduit and generate a fluid sensor signal in response to sensing the
fluid parameter, the fluid sensor signal having an ON state and an OFF state, and
being variable in the ON state, said fluid sensor altering the fluid sensor signal
while in the ON state in response to sensing that the fluid parameter within said
conduit changes; and

a speaker in communication with said processing unit, said processing unit configured
to communicate a fluid leak location signal to said speaker to generate an audible
fluid leak location sound based on said fluid sensor sensing the fluid parameter in
said conduit, said processing unit further configured to alter the fluid leak location
signal to change the audible fluid leak location sound in response to the fluid

sensor signal being altered.

The system according to claim 1, wherein said processing unit is configured to alter
audible frequency of the fluid leak location signal in response to receiving an altered fluid

sensor signal.

The system according to claim 1, wherein said processing unit is configured to alter
duration of the fluid leak location signal in response to receiving an altered fluid sensor

signal.

The system according to claim 1, wherein said processing unit is configured to alter
amplitude of the fluid leak location signal in response to receiving an altered fluid sensor

signal.
17



10.

11.

The system according to claim 1, wherein said processing unit is further configured to:
determine that the fluid sensor signal crosses a threshold value;
generate an alarm signal in response to determining that the fluid sensor signal crossed
to the threshold value; and

communicate the alarm signal to said speaker to generate an audible alarm signal.

The system according to claim 1, further comprising an electronic display in
communication with said processing unit, said processing unit configured to display a
graphical user interface that includes a selectable element to cause said processing unit to

enter into a fluid leak location detection mode.

The system according to claim 6, wherein said processing unit is further configured to
generate a graphical indicator indicative of the fluid parameter and changes of the fluid

parameter while in the fluid leak location detection mode.

The system according to claim 1, further comprising a drape configured to form a seal
with tissue of the patient to cause said vacuum pump to form a reduced pressure in said
conduit when in fluid communication with the tissue site, said processing unit being

selectably configured by an operator to initiate the fluid leak location signal.

The system according to claim 1, wherein said processing unit may be selectably

configured to toggle the fluid leak location signal on and off.
The system according to claim 1, wherein said fluid sensor is an airflow sensor.

The system according to claim 1, wherein said fluid sensor is a pressure sensor.
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