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THE INVENTION 1. Field of the Invention [00011 The
present invention relates generally to nedical devices
and nore specifically to detection nethods and
systens for determning a fill status of a canister of
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sores such as decubitis ulcers and those ulcers found

on the feet of diabetics is problematic.. Proper

treat nent of suBAGKGROUND OF THRINVENEIONy

infected with bacterial pathogens is nmultifactorial.

Surgery is usually required to renove dead and

1. nemidliliof thée howatiofnt i bi otics are used to inhibit the
grow h or kill the pathogenic bacteria, if possible.
At the sane time, proper nutrition is necessary to
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i mportantly, proper. wound care is essential to healing
specifically o detgptdoryme angd gpgigps farglstgrmipins @ flbstatus of a canister of fluid

used"BRN heBfak88REQY the wound clean and dry. \Wen the
wound is infected, the underlying tissue expresses

serous fluids and possibly a purulent exudate, both

of LR renoved to pronote wound heal i ng.
2. Tr£%$?ﬁ@%§?xﬁg%ﬁg%§Ag? removi ng the af orenenti oned

fluids required a nechani cal scrubbing of the wound

an [ nd wi th sponges. ., Thi,s precedure

"< Todbal A relem e UBP ol R G ik B A Gfebfsand those
ulcersfourshse thet feet gfalsbdick id yrobensatipe Prroyet ¢icatiien of sich wounds which
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to refioive dbadgndihedrbitc 856, \WRKIBIbtCS afe MRERS intibit BXSSOWHE or kill the

This negative pressure wound

wound, cl osure deyj ce, ) ..
pathogeniq bacteyia, i‘fgé)sé%ﬁ’s i At hegpmg tmqu, BRSA &UM}‘%‘HS fECq§py dg maintain
the h@XIe sthh ot ShtfeRt b Mofe InSpdHdn¥§! Yropbd whid'Ear8 edsEfifal to healing

proof seal around the wound. Thé negative pressure
of thasigyad or 8efgr e devi ce al so has a vacuum punp fluidly
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wourp} isdnigctedi theomdetpigitissuaiexpréssespeetowsowids amyd pdrsiblp aparulent
exud%%gbétg%ﬁ%ﬁﬁ&ﬁ?}%ﬁgﬁé?/%go \Arfo)xémg)g% ?véﬁré §QB¥neg‘?' 'ltrg(rii?féggll methods of
removing the aforementioned fluids required a mechanical scrubbing of the wound and drying
of the wound with sponges. This procedure is not only painful for the patient but also
increases the possibility of superinfection of the wound by bacteria introduced into the wound
during treatment.

[0004] An alternative to this mechanical scrubbing of the open wound is a negative
pressure wound closure device. This negative pressure wound closure device consists of a
foam pad which is placed over the wound to form a relatively air tight and leak proof seal
around the wound. The negative pressure wound closure device also has a vacuum pump
fluidly coupled to the pad which is seated over the patient’s wound. When the vacuum pump
is activated, a negative pressure is created inside the pad covering the wound. The fluids
expressed by the wound are removed through the foam pad by the negative pressure and

transported through a tube connecting the foam pad to a canister. The canister collects the
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transported through a tube connecting the foampad to
a canister. The canister collects the 1 WD 2008/ 036360
WEORIE30 7/ 020374 fluids renoved fromthe wopemUSAh®oR0374
the canister is full of fluid renoved fromthe wound,
the canister is enptied and reengaged to the vacuum
system Atterrpts have been made to alert the user
of wound
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nmet hod of the present invention. In accordance with
one enbodi nent of the present invention, a nethod for
detecting a fill stSMARY OF 9% INVERTIONI d in a
tissue-treatnment systemis provided. The nethod
i ncl udes creating a reduced pressure in a fluid
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appl yi ng the reduced pressure to a |ss e site.
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tissué ane SFRiid {d delldbeed (fﬂiﬁﬂﬂféttﬁﬁué ﬁte’ilntth§ satfistet.t Ehérdduced pressure is
d to.recejve fluid _drawn fromthe tissue
releagc?x{1 d’%

Fay pEthe fequred presspreds megsired; Aridld stapus of ghe canister is

detern@fle® BOnPe Hfddk@redPRbAe IS configured to provide the
reduced pressure and i's fluidly connected to the

t i 090 &p pro Wrequ@ieat idherrseritinvntion; ;redpged pragsuse treatment
systePIHTHHeE & {chfiteP Aufltl SEAMIES B ast%‘éﬁé: St&mntﬁgu}é@to receive fluid

cani ster, and a target conduit e cani ster

drawpdeqm temtéssup ettweedﬁrtthemfbm@fe@f Ppreduesst RrESULE- ce redamd pressure
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reduce ressure source € source
by a fuid csnmnunsamrspatm mhdlﬂ,m@ ommenmmatlom pathdncludevie s@irceconduit, the
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her Tnc des a se S|ng vice
and the)trsﬂlumsuatand is flmitdly connected to the reduced pressure source by the source

conduit. The canister is also fluidly connected to the tissue site by the target conduit. The

reduced pressure treatment system further includes a sensing device in communication with
the source conduit and configured to sense a pressure in the source conduit. A valve is
provided in communication with the source conduit to selectively vent the reduced pressure.
A processing unit is in communication with the sensing device and the valve. The processing

unit is configured to open the valve for a selected amount of time, receive sensing data from



t he source conduit and configured to sense a pressure
in the source conduit. A valve is provided in
W@ oossi3e@t i on with the source conduit to sel er€T/US1097/020374
vent the reduced pressure. A processing unit is in
conmuni cation with the sensing device and the val ve.
The processing wunit is configured to open the valve
for, a selected amount of time, receive sensing dat a
€
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ecay of reduced pressure, and determne a
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. ) . th
oS50 LB oS LG SR . oo
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be en th r ous d and the, redugced,pressure soutce
coniGled i psopaut BoFep i AR et EHDo el PERGS sopge: Means is
provédesl oFdbterhtifhg h Pedskiie dedaysil tAB @bAlduiAHEN iHRAb]dndid valve is opened.

flujdl onnected to a conduit between the canister
an qu(}?ﬁ Qé@ﬁ%‘@&“ﬁ#%é‘é‘{ﬁsea%ﬂﬂ‘@&ta% ghthengesept inyeatien will become
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the sol enoid val ve is opened. [0009] her objects,

features, and advantages of the present invention wll

becone appar i i;oga & Qgs and

detail ed descl?%ltﬂwg}%?gt&p?g?ﬁgﬁ Pg)-ﬂ% | ON OF

THE DRAW NGS [0010] Figure 1 depicts a reduced

pr . t ek ' ni r. .

e RN 3k ARl 1430 B deblohor 30y Hauin fyt canister
detectivm qapebidities acnoeding oo an etbbdimdrit of the: Frestapimieation;bl ock

di f a processi it of the reduced, pressure

¢ r T riewrs 2t depicty 2 blog Gloerpmipfaybrecesng vaitRs e fedtiged pressure
treatgieaps)istamh of EPGERENt ati on of the results of a test
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withesyehn&nploging HanPéRsea detdtvion h@Rod 1QBIdhe B SvfiRistrative

ngE{eCt S @'ﬁgrapm cal representation of the results of a
embedigient gf the dresent iHVERioN; syst em enpl oyi ng a ful |l
CaiaBEFiglet Aucp R MBiDAaPRPALE | '

13 1%&01: Q{eﬁ TBlpAitaPrpPdsehtdfonh ch') gflé i%id&&#a@&%\bﬁnducted

.., empodi nen e_present invention; 1] Figure S5
with gspstermseraplgyingn 48] canistarslotaction mnthed aqchuding tnjan Hlustrative
embddiftlenE OPBY GE&Hnt i Edligh, Syt em enpl oying a Tl |

cani ster detection nethod according to an illustrative
[0014] Figure 5 depicts a graphical representation of the results of a test conducted

f=1

with a system employing a full canister detection method according to an illustrative
embodiment of the present invention; and

[0015] Figure 6 depicts a graphical representation of the results of a test conducted
with a system employing a full canister detection method according to an illustrative

embodiment of the present invention.



enbodi nent of the present invention; and [0015] Figure

6 depicts a graphical representation of the results of
w@240888636onducted w th a system enpl oyi ng a feECT/US2007/020374

cani ster detection nethod according to an illustrative

enbodi nent of the present invention. 3 WO 2008/ 036360

PCT/ US2007/ 020374 DETAI LED DESCRI PTI ON OF THE

PREFERRED ENBQODI MVENT 0016%}14 n.the follow ng detailed

descPEFABEBDERCRIPTION QF {HERBE, P EMBODIMENT

is made to the acconpanyi ng drawi ngs that forma part

hereof. The invention nma gr acticed using these

i | 110@%6] dnithe follavang deteilsc d*mé'@ op ob the iHestradivgresnbodiments, reference
s A Sy B G A5 A RrCRIE Aoy o
practintsbuiing titese dh;stlbt;ve qmbbdmmts artese hmbotlmgﬁmaare described in sufficient

I
Y O CNE T T —
utilived, andbﬂmt Mgtdlﬁsﬂdctural, metchmﬁc:ﬂnﬁechﬁemhﬁd cHemiz¥ndthnges may be made

not,. necessary to en hose skillged in e . .
withigh Sopgrele froPaBE SRET rotne B e LRI Ptz fia o avoid detal not
nece@mry to éﬁﬁbﬂ@tha)se Eﬁlﬂémthliq tHerarkio@itictice éhdtﬁ‘lﬁﬁz@nﬁ&i Ith€descHption may omit

c c

Therefore follown
Ceft%é‘tta tiQTkngya faithess sigtled mder aas Thergforenthe foHawingdrtailed
descibtibA §hdd111 wot B@fa'k\éﬁ a@ﬁ1 GhIEThSs do@e ofteld 1ﬂﬁ§¥:r£iiﬁleté?x?ood1ments is
appended clains. [0 The term "reduced pressure" as
definpdchy %@PW@}@N&@S} y r efers to a pr essure less than
th t e >
fo0A tetdh Srealbéd essi&hré L cases E&?ﬁ j é?%s '?(98pressure less

subj ec e to treatnen
thanghearshicst piessurb et 4 tissuetsitathatiebeingeshibeted o easmnt. elnanost cases,
0 hough th e
this %'118&1 L#nljégsgg% wﬂﬁ g%é s?&ﬂéanpt%% ?gﬂ?sﬁl ﬁ_ayre% ggimtcglniﬁe patient is located.
Althdag[:thehexmifé/apumng ané “negative peeskwre? hmytbe&xsaé t@ déseribt ltige pressure

r ess a ied to the ti,ssue site ..
appi v B Py ad B es Pttt 8 18 Ghohhaf] oy e sigmificantly ess
than alsesmmtredomdlty @s6E1aRUGYiEh ¥ B6MpIRte NGNS t@dHsistbritRvith this
this nonenclature, an_ increase in reduced pressure or

nomgielailre, AR LAEsS 1R EFduced PEPSIIIE OF YATUND PregHe Fefers tgfa relative reduction
of atRBRA pleSsiRE,OFBIlE £ dediBhdeSn RedlREH PARSurkdr VEAHISE Pressure refers to a
pressure or vacuum pressure refers to a relative
relativigdp@rgase offaba@luts RressUR-essure. [0018] The term "ti ssue
S' [ 18AThE & th ht‘?srsﬁé Gitdedalsed bhlreth M&Q% d?ﬁg%?tdefect located on or

| ocated on or wthin any tissue, Incl u
withinj anyttisgue, snclding buk selkémitediiqbone tlsaslsua;hpmsnsls@e, muscle tissue,
i vV
demitali E:’lgslglg vagglﬁlttappgsute é@ﬂn%a%\ynegt?s%% a({alr%lg%é g(?l%d.oﬁ%qf%ahxwms. The term
“tissti¢ it meaysfitriher mfyr fourredsaof angftissud thatcare ast nécessayily wosnéed or

defecgtlhv%t it ate thatead Arcas in r\xlll‘ll(Y/h 1o’ Heds%%d % add or promote the growth of

additional tissue. For example, reduced pressure tissue treatment may be used in certain tissue
areas to grow additional tissue that may be harvested and transplanted to another tissue
location.

[0019] Referring to FIG. 1, a reduced pressure treatment system 11 includes a porous
pad 20, or other distribution manifold positioned at a tissue site 15. The porous pad 20 is
fluidly connected to a canister 17 by a target conduit 21. A reduced pressure source 19 is
fluidly connected to the canister 17 by a source conduit 24. In operation, the reduced pressure

source 19 delivers a reduced pressure to the tissue site through a fluid communication path,

4



defective, but are instead areas in which it is

desired to add or pronote the gromh of additional
WO c@ssa36d-or exanpl e, reduced pressure tissue PCEHHBIPBTI020374

may be used in certain tissue areas to grow

additional tissue that may be harvested and

transpl anted to another tissue |ocation. [0019]

_Referring to FIG, 1, a reduced pressure treatnent
whichyisrcofieativelyeqmprdsed0fihe sepgce perduii24, e eanisder 17, and the target
condllifd{.i bution mani fold positioned at a tissue site 15.

The porous pad 20 is fluidly connected to a canister

17 [9820] A selgaeidogodhrisuitable xalveddde fitisd ée Srersoumsiropduit 24 and
servasito r%leagé ﬁg&%%'uc%g %Q?s@ﬁxee%ﬁ{xtd?g ﬂﬁ?ﬂmgﬂ%é%@% Pﬁh to the atmosphere

source con n operation ere essure
wheg opemnasl. Tthegsollénpéd valye 1@doayecbmmusisatecvitip andbe tomtsalked by a

eeochiy A 88 S AR5 AT oBOH i M Besing it 26 may
furthep cpminatdcadd wither sasihg@leoizs @8ithatdd uséde debdthihes prefsure in source

ﬁd%‘{ahe target conduit 21. [0020] A solenoid or other
condutf 44hl e valve 18 is fitted to the source conduit 24

anqo021¢ MRTedcedPrenar: rERmeRSRE PI RSHPABIeWFt&lidbly B&termining the
fluid comunication path to the atnosphere when

fill siptesele camgterGretbetier tiecenister snfillcamat falk of Buid)+ Fhesystem 11
relied 8n SR S10heF thY f18id & I ﬁ%gflﬁg\%l Hsil_thtbegx? MY 4l hids relief é)f the

described in nore detail e processing unift

vacuggy from thistmowanyatumesheuldgicenr withinrasset meeaftar shoalve a8 is opened.

When thilpRietin g €58 gRkeR J¥I6GEIE Sl SRR okt path by any

reliablggdotkage deteetipmbiethadle ther prooéssipgtunit 26 sighals thet vabveof 8 t open for a
' i t can st is full not .

seledi@f uhbfite i infs (R AEbnDIE VERIYS ek phdtitreJfarf e gpia

comingichtion gathamatmospdiete rTpaprocéxsingguniit d6ekceivds sdnditg, data from the

mfromthis knomg.vial une .shaqu

reljef the vacu l, d
sensig oo 2 T B S e e VIR 14500 SRR the pressure
decayhhqmifcrlye gmnq;@m@;ingtm&izs c%t‘ﬁ?]rﬁﬂﬁmhét the b%nﬁﬁﬂg?gﬁ‘ E’)s}/\ﬁ.ﬂlfkﬁsrthe volume of
e ui.d co ni catjon pa an rel|iable ockage .
the cliember FRE NERHO L Sall ﬁF&'é’é’gm PEBOpESEIAL Wik pighal an alarm if
a canigtbvVRilllstath@isARedIndiféd. @ sel ected anount of tine (e.g.
1 second) to vent the reduced pressure fromthe fluid

coMifaR) &iathe dacayaisislavy vehigh iptecser that e ther osesend periedhthat the solenoid
. . : censi o _ )
e A
26 wikeonsdude that the cpmistss 117 és netdolly Thepredessing uhigwill then assume that the

o ESRB it A USRI LI SATHEly B ks contic
and notralcanisier fali domdjtign. The pprcossimg imig26i i thiPpartichlar Zisgnat may signal
a sep%t@&l%& Indicate the presence of a blockage. Preferably, the alarms used to notify a
user of a canister full of wound fluid and a blockage in the target conduit 21 through which the
wound fluid flows are separate and distinct.

[0023] The decay of the reduced pressure may be determined in several ways. For

example, the decay may be determined by measuring a reduction in the reduced pressure (i.e.
increase in absolute pressure) over a selected amount of time after opening valve 18. As
another example, the decay may be determined by measuring the amount of time that is
required for the reduced pressure to drop to a threshold pressure. The decay in reduced

pressure may also be determined by measuring the reduction in the flow rate in the source
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a canister full status is determned. [0022] If the

decay is slow, which is to say that in the 1 second
w@eoososbsshat t he sol enoid valve 18 is opened, PCTES2007/020374

vacuum does not decay to a pre-determ ned |evel, the

processing unit 26 will conclude that the canister 17

is not full. The processing unit wll then assune that

t he bl ockage condition originally detected i s caused

condt 24 vz thpatelentest angntiof timeafterapepingsialie 13- 2dthenmethods of
measif tgf]lpe B3 G re{iﬁﬂeh.p?%gfetﬂlgy alsd BE uQéacF &5 siiifr Hinheldnd are

S pa t1cular |nstance may Sign a Separate
contethplatad withindhe acapetdi¢hgilluswatives exhbaditentskage.

g 530y e

embaodingats todrettar det@rnihe toekilh stahisadf cahister WAL Fdr Exathplef thewsrget conduit

21 cloRiRSH B 171 HlbElie LA BBl S v, ey i

optidnal valex asplRosihg ealdte 28t tHetihe oﬂe&rﬁrn(g t6 QEmEYpheRSthvdigtOvalve 18
. €. I NCrease 1n

a r.educgtion in the reduced pressure (i . e In, .
may Hté%ﬂqﬁﬁée %}?ri%owg)m BRecranisterdhalds emphfrodpducing frpmethis indication of
empt3Vobime BRD kNGwHR thE gdSmettS of HEUaARter KA MAT defeRRifdGR8 Yevel of fluid
. may be determned by neasuring the anount of tine that
in the eanipter, gpd glsormpy deferming faidifipwagta fremithe tssup site 14 if periodically
monitdye@shol d pressure. The decay in reduced pressure may

al so _be determ ned b¥ measuring the reduction in the
f | E2Ph Reforring siill s HIG el , Dun\glso 0o BI1G3% Sw@processing unit 26 may be

14 . j
contdfped WARH Y igsiby hie KRG o 1 B Fhlch HOuSEHE Thlkel BlRhre source
- 19, thasengingrigvide8d enditheofalveelfi Bk proessingaunit36 alay betwonfigured with
[ Ll ar . _.cont | at ed, Wi;t hi n . .

one dffibte dlofbsid e ord A 3ne 8P BirfG s G50k ARE cRpglsh e Brdcessing uni
26 méﬁti;kiqivildn'mil e QONPrRITeE ntnegsmf_aylogib, &mlb%;t@ﬂpbmd loem_watlfe; electronics

t il.lustragive . odi ments t tter determine the |
that qpable siglils ioehdins nferpiony such s Huud piseae ot oyt degations in the
systeantothé fleceizdd.connect i ng cani ster 17 to the porous pad

20 h whi ¢ch wound fluids flow, pay include .

0 pl't"."_éﬁéﬁlﬁg BYQressyg usf %g PREFUen SPEWAEe 208 agbmay farthgr be in
commi@iitatich with ) HRAGRAEHE 107op Ydhing MakankiSoftWRiYe b&YH, ¢8) £ input/output

the volunme within the canister that is enpty. Dégum ng )
VO upg A 8ok compruaiating with otherrsyices endsyems.«uehang valves or sensing
devicdgAPREIEKIR A BifeBi &L, i
oSSR i 15201 el TR ASHEL 415 gl B 222 it may
store ppg pgmfore data aerositories 226a-226ns(gelledtivelyl226) such as a database having

one 521 ap TS5 aTERFEE B 8 b, s
(v) ongeor rooretalames2 38 thhi are gapdble absigoaling dnmes pfithe4edudedtpressure
treatnfeh¥ s%tgﬁ): Jlﬂ%ﬁs&dti&%igu%ﬂ S %ghé? r51egsn%ijst The¥dh%are 208 may be configured to
interface with each of the other devices (e.g., electronic display 234) to allow management and
observation of the reduced pressure treatment.

[0027] TEST DATA .

[0028] With reference to FIG. 3, this figure depicts a graphical representation of the

results of a test conducted with a system similar to reduced pressure treatment system 11. In

this test, variation in decay time was noted against fill level at 125 mmHg for a closed canister.
The canister was filled with various levels of water from empty to 500 ml in 50 ml increments.
Negative pressure for the wound therapy was set to 125 mmHg and the system run until the
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19, the sensing device 28, and the valve 18. The
processing unit 26 may be configured with one or nore
wWQe@sesser s that are the sanme or different typrGT/URZINT/020374
exanpl e, the processing unit 26 may include one or

nore processors, |ogic, anal og conponents, or any
ot her electronics that enable signals including

information, such as fluid pressure at varjous
Pumlpo%%ngaﬁé, S#l%ht_fm%vef?}%iaésﬁt pEesprer dherapy gvasitherp gimerheff and natural
leak REOHAS BpB1EAUB ibringRhE YRS MIE dowalth ‘g@g Sk, 24niTHbint, %hervalve was

further be in_ comunication with (i) a nenory 210 fo

opergied tp Ygnidhe sanister iopimasphereodbe peessyrepiofilepuas tgoerded at 10 samples

per dekbfl. ¥ Sarded fiost ﬁ/%g Qﬁ%ﬂ({l&?&d With a‘@dtﬁlﬂaﬂf lgféev\?cgt\érgd: &fached to the

and systens, such as a valVes or sensi ng
systegp pad sewlltgd iy the graphisaf, FIG: 6vi a a nenory i nput devi ce,

(1 i it 222 .that . .store,one_or no
(L 025t 5 S 0 2 b R4 BBy GEredion o o
resuhjsoﬁa that ababi: hhiliﬁ'mgg?dﬂ ﬁle&fy timeebétivees ful{ m%ﬂ né&irly full canisters at
.e|l ectronic di a t hat, may ,or, may, n e
variqs ek B Syifh FREE Wnfind plose hsgripe” i, MaRdARa lgre v fagm and
dressing was padpaedddn & iplHsdl bag SdURedd With kheddced pe&dure delivery pad to
11‘gressure I[ea}nent system usi ng audi 0, V|syal, or
allovp aS¥Tngs pinyect liqpid sogfsitqdilldho oaripter anfbeause aibloskage plgrm. Two sets

of curbésewékGRotied it the@py gfesﬁﬁ@s 68f ®fo 460/ inefi3e, (Ghe%t 450ml fluid level and
electropnic display 234) to all ow nmanagenent and

one Wi @rcpatstes illed yhwonndidiaingsp patibablocksgealampccyrg Ahe 450ml
valud &ad ch¥sER HeBMallas Wida GRS L0 ?oés?olg s ﬁgquiltéa' fﬁf {Hg%%%&ﬁc canister

depi cts a graphical representation of the" resu
usedgeqnsistent 3 blockpgenlarns gequeringi Fhisaftuation wesicentemplated to be the

o i S S B g e
two 51@la_tlan$:atCﬂ§E@thl\fﬂfL§t would (fﬁﬂE be zasiet &[th&?s/gf isl Ibélﬂbeglot h
i
L8 i L ATA R LR e
pressnaswae heduirell2 T hentdguand Guidpeway/ Sikedd ¢ffAndl BE 1dakadebrouk? the pressure

2008/ 036360 PCT/ US2007/ 020374 punp, st opped at
dowia i Rgelleush Mecvenh el o PBensicas drnemizd,base. Foethe blocked

famikylsmeeved| fheandistatwtsailed mﬁ%%‘@faﬁ&%itﬁg wtoﬁnﬁ b Gunning under
. | e

tE pressure down to 125 | S point, t
normg ﬁ\?éamndt}waﬁéau%owﬁtte& e FERrRdiG. 6.
at [p3 P With refaRnd OS¢ 8, REOHEIR dMBR ] £ %ﬂggﬁ:glo I tgn tion of the

sanpl es = per second. The sane test was onducte
resultgjof}e testip syhieh deqaydiffergnensdetweanciiliand wtherdluid Jevetant 350mmHg

with amﬁie Gemthl %%: Ebéélfecﬂ fﬂ@k@d&fd 12 wélind \ﬁ?{;gx%epﬁ%ﬁ% 6 B test of

to ure 4, I's figure depicts a grap
figureschprd ¢ and pressursfeurves plotesldt B50minHg farsivid hevels fom empty to 500

ml, ﬁ?img{ S@g@lﬁgﬁer § 'sgq%@é/du}é B8 abSS WERY alrdld coddt 2R hY tests described

above. The system was run under normal therapy at 200 mmHg and fluid injected into the

wound until a blockage alarm occurred. Direct control was resumed at 350 mmHg and the last
curve plotted.

[0032] TEST CONCLUSIONS

[0033] The plots obtained with a closed canister in Figure 3 show good linearity
between the fill level and the time for the pressure to fall to both zero and 5 mmHg. There is
some cross-over in the early stages of the decay, but the trend of the plots appears to indicate

that decay time is approximately proportional to fill level.
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various pressures with |arge wound were observed. A

standard | arge wound foam and dressing was prepared
WwWoRro0a/opi3ast i ¢ base and fitted with a reduced pPERES2087/020374

delivery pad to allow a syringe to inject liquid so

as to fill the canister and cause a bl ockage al arm

Two sets of curves were pl otted at therapy pressures

\(,)Vif t[ﬁ&“t] S%h;élosf‘ggg_&ﬂq(ge% ng%) 420 ge Fﬁé:go egﬁﬁuﬁte& XHSlnonal work as

reﬂdctedoh&@gnalmmaiﬂtﬂfat @lien 2ReoumdQsittachel e VRSB OVeS ffect is
S hlgh a fill level as possible was required

consf%im Hée gL fic canister used, consistent with no
bl kaﬁglel‘lﬂ @ﬁﬁﬂ RCEighfd 4‘91d155|f655th§t'théi@tlé 813tiNetSerou It)mg in the data. With

ont.e to be the. worst -case scenario w
a ﬁﬂﬁ FRpst: ‘é( a'il Yor pplusin mrboeygteénﬁhe orgsgugifell &9 endqrdtosman in less
h
£ anb)etli !%?:gfeidi gtgleseﬂrel’iggélt) t!ﬁ@ s ss‘;%té'%uce gln‘?.}(gé ?tgﬁgoaﬁbgoxnnately full
but %smsmnérad\mé ofeurresy themmg oorl 0 zmolHg wmahmseccsids@mmqre The
S
dlffegﬁﬁrr%?wag%tag? E}tggfov]g? ‘iﬁTﬁg lﬂi'ir?e \é@h egéégﬁ! o g af ﬁe}{ﬁerltﬂan to an absolute

Preswewm@eamm to the target Ievel the vent val ve was

' For ..t h
ves] ﬁ%’ggﬁ?t‘??‘g er ﬁP\/ra/g\st'lhef(Hc?é 8“&?3 f?r ?ﬂggﬁqﬁ‘@eﬁﬂﬁ’%‘?’f’mﬂy to 500ml
take A rstxbstadtezl voento falh do nedvrdenglevolddrom BSO i’f&hth ﬁrhalfﬁlstest decay rate

(50‘){"88%11 odpolt ﬁﬁl&r@%&@%%{]"&?@gt e 1 E“ﬁrpaneéaiwgeaﬁer 10

secondsa[By eahpartnegrBledkedtude fellfo v[rﬁﬁﬂl'ytz%rd){unﬂef S2inHA in less than a-
v@r ch decay differences between full and other flui
SeCORGyvel s at 350nmHg with a | arge wound were observed. A

st pude[ dhk §§1§@m%ﬁ'iﬂeﬂ’i@§ ditrfoBéd ﬁndth@%s‘t;ﬂlt E@l %é%%es upon
figures 3 and 4 and pressure curves plott
existingrnegpliyeipIessiEe reatmsmt systenys by ralipbly aﬂertlrigr the umg of the system that the
wourﬁf(flﬁﬁ"bﬁhtsi’er is ﬁilﬁaﬂﬁr ﬂﬁf 4 o‘%s%ﬁj@'fé% xeeﬁea%k{g%é prossyre in the fluid

control as in e tes escri
commpricatign path ghrongh mhlVlehﬁlrea‘»sycems afd tnetinddy chm]los‘ekilhecbm are able to

nt a bl cka e aI a
mess} 65166 0¥ b Bu WAL Dyl BASuB e a pui
comryrimai citicst patl de&agfs paidlye then[thOSAtent E&Enﬁ(ﬂ‘d@lﬂidﬁ;ltﬂ\&nster is full and

with, a ¢l d._cani ster. in

. 0033 The at s .obt ai ned
+ actividy Y Wom BTG i e B P14 comisr i DAl £ROWR HuldeuJbfbe nogative
pressm‘u:in‘o"lﬂe thid ﬂﬁdfd@hnhﬁﬁcﬁkﬁﬁﬁdﬂlﬁ Beda9s SRy e E{é"sy%féhpdé@ﬂmnes that
There is ross-over in the early sta
there g & bl e fYiter AEpksheid bsrennucd et o ¢ g5y activating an
alarmi. ndi cat e t hat decay tinme is approxi mtely

pzﬁ&%gti onal to fill |evel. 7 WO 2008/036360 o
JBvrer hovelymapy of the emamplesdisqusseddisreinage ppplications of the

preseEﬂ iaveftioh iRhE nleBicaP fiEldbTGEbafAdHt D WoundS Fhé pRRG: iNP&dtion also can

be apphed to other types of negative pressure applications including but not limited to suction

and fluid collection devices for other medical and non-medical uses.

[0039] One skilled in the art will see that the present invention can be applied in many
areas where there is a need to provide an indication of a fill status of a container containing
any substance. It should be apparent from the foregoing that an invention having significant
advantages has been provided. While the invention is shown in only a few of its forms, it is
not just limited but is susceptible to various changes and modifications without departing from

the spirit thereof.



reflected in Figure 6 reveal ed that when a wound is
attached, the cross-over effect is considerably
WO e@aoses0 [ 0035] The graph in Figure 4 indi catPGT/URENT/020374

there is distinct grouping in the data. Wth a ful
cani ster when filter occlusion had occurred, the
pressure fell to under 10 mHg in less than 0.8
seconds, irrespective of the therapy pressure. \Wen
the canister is approxi mat FLAINMIS but occl usion had
not occurred, the tine to 10 mMHg was three seconds or
nore. The differential may have inproved if the tine

We ¢laim: percentage of initial rather than to an absol ute
pressure were neasured. [0036] Figure 5 confirns that

A i o el Bl 31 Bedus o oahiEF O {5 BY b Bment system, the
thethedl sofmpoising50 nmHg. The fastest decay rate (500M)

fell to,about,20 af.ter,f.our seconds an still

b oustEABE e R B Gt e RS op AT O e s treatment
bl ocked cuistemfel | to virtually zero (under 3mmHg) in

|l ess than a, se 02&. 0037] The system and net hod

di scPRRYIS thereiiced pressyre P BItissua 16h i nproves upon

exi Stblectgumiid fonPIRIEHISsitd MhoBiHistey St €N by
reliahl rting the user of the systemthat the

.al
V\oun_ﬁef’%/séﬁ% 5ﬁ¢“ﬁeélpr?s§mfeﬂl,l and may .have to be
enpt nRAsurdig 4 3&&?%% FABCRT oStk €ad MherBiudel g)‘régsure is released; and
conmuni cation path through a valve, the systens anc}
met h@eterminieg Gouthp areasvred decat Sllstatunefibe cenistes
decay of the negative pressure. If the negative
2. THeQ56M6E of BRkHa, Wherdih Hetted Qs ik @ i
ruglj)i dly, then the s§/stem det er 'ngs tlha%leﬁgq%gﬁ%g%}rpommOfthe
fluid commugicationethyat es an al arm noti fying the user
that the canister is full of wound fluid. If the
3. TheGRthYE of BlafA I WvBetels il Bi8rak it ﬂ;ﬁP{q’ C3hist i i
decays slowy, then the systemgéigc%lgartgnsones hat Sp%}ﬁgg’gpormmt
a bl ockage in the systemthat should be renoved and
notifies the user by activating an alarm [0038] Even
4. ThBOMGRodBAYaRh 1! WheRrMRh&Sing! FuhRGE :
applicati ong of "t hg pr esentn%itiﬁgg%?‘?on |£r:1le‘l[°ﬁnea{rrsgal cal
fi el ¥etigng g prassure thresholddelosthetrbdnopd sasstre; nvent i on

als i es. of . negati v . .
pr egu ST € eé%g? ?ﬁ@teirgﬂécte? R g‘%sg‘g{eh%%gwnﬁé{le tlf”é ﬁ’et Gguuster to attain
suction thedrédsurakhosshbkicandn devi ces for ot her
medi ¢al _a di.cal ~uses.. [ 0039 skilledq.,in
e Etprnfffhe RO BTG 1 Shoictep bacet o 1he Frasunfd gate.
applied in many areas where there is a need to
5. The mathnd efrclainl cathéroin refeasingithe regnedd ressuraandmicasuriarg the decay
ﬂﬁﬁg}?&g Ages. 2Ny substance. It should be apparent from
the tor ggm ng that an invention having significant
releasing the reduced pressure for a selected amount of time;

measuring a pressure attained within the at least a portion of the fluid
communication path following the selected amount of time; and

determining the fill status of the canister based on the pressure attained.



advant ages has been provided. While the invention is
shown in only a few of its fornms, it is not just
wo povstadebut i s susceptible to vari ous changesPemnus2007/020374

nodi ficati ons wi thout departing from the spirit

t hereof. 8 WD 2008/ 036360 PCT/ US2007/ 020374 CLAI M5

W claim 1. A nethod for detecting a fill status of a

canister of fluid in a tissue treatnment system the

mﬂmﬂmﬁﬁla@ hgvhereimaeleasing thertduesd pressuseiand insasuring the decay

Lcation path of the tissue treatnent

system pplying the reduced pressure to a tissue

si t e;releasihg dla¢ redgcéd priesbute ﬁmal’%hsctdd&ﬁnmlm bf eimen t he

docay ropne SRR e SRt el Semfivaiaat palf Grineff adtuced

i s rel easegkessunélreledepdnd ni ng from t he nmeasured decay
a fil] status i%lthe(: ster. 2h e(r t hod of claim
1, FEMRIpES éataee&gr eanifter Gased e fHeat

| east a portion of the fluid communication path. 3.

. Txemettodarf didinc] ,aviterdin dof@méning i thtub irfdl@ddsdetermining a fill level.
i ndi cates that the canister is full or is not full.

im1 .wherein neasuring the decay
' %r?ﬁ@‘r"ggghﬁg Lp&hegg? PPHYRE pressure threshol d bel ow
t he ﬁﬁdned‘flﬂlepéle@ﬁhé eanistepihdicatedasfllGanishe, d18@imeeuser that the

pressure urlﬁ‘ﬁthetlrrefor the canister to
attain E8HL threshol d; and deternining the
fill st at us of t he cani ster based on the nmeasured

. Thenaethbd oflekaintel, Ivisbreih thd fbid chmntideation path arkidig thd\@anister, a

reduced re and neasuring the decay further

<08 oeall TRAtY Soffieutn 0 N0 redusipr e pource, and a arget
cdadeit fledilgeephdctial the fMister PBABSiss1E sfte Pr ESSUr €

attained within the at least a portion of the fluid

comuni cation path foll ow ng the sel ected anount of

time; and
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determining the fill status of the canister based on
the pressure attained. 9 WO 2008/ 036360

wWEROBAE3e07/ 020374 6. The nethod of claiml, wWhET/E52907/020374
rel easing the reduced pressure and neasuring the decay
further conprises: releasing the reduced pressure for
a sel ected anount of tine; nmeasuring a flow rate from
the fluid comuni cation path during the reduced

10. rreducef presspesdseatmspicsygtsreeemprisinga fill status of t he

cani st h
cl ai %&Eu aﬂer el ﬁ'kgﬁwﬂgcrt%l %g%gfmgﬁn%?g @l %g Trggiye fluid drawn
det er m ni rigom the tiSSdeesueIundeﬂhe iitftuenect bbalrafuced ﬁremni'e

furt he fi | evel, of ni ste

i ndi cg{ e'g Kuﬂu cé)r?‘ r% ‘E’aorn% °é‘rtf’ |pﬁ%wge§§e 9\‘?’%‘? rF?‘?E"e and fluidly
cani ster |®nhe|¢thd tdthe tesuaditdnoa filiddotdiudicatibiepsth) nthe fluid

the fluid communi cati on bﬁ*ﬁih i ncl udes the cani ster,

source corf@FPUpCaon path inpluding g goyace conduit thy camister, and a target

reduced prodaguitahs ewiisRr baing g@sﬁ@ﬁélf—‘ﬁetw%@l@ thy Itedi‘nl:éd' pessure source
connecti ng th canister to the tissue site. 10 WD

2008/ 03636 dpeahssyssite 209 boing luidly canpesterd tathp rednegd pressure source
treat ment b3\ht 8Hhee EBhd L, ik c&s‘i&%&’h&r beﬁﬁ%‘ﬂg{(ﬂy connected to the
connected fo a tissue site and confi gured To recelve

fluid draki¥sus sitky the tarestenndyits o under the infl uence

of agf d ﬁ&@ﬁ?

coni P o A HoRLe ek 688 e SARLE ol £ confieyred to sense
connect ed atpyessyee injthg geurse tendwt; a 1 ui d conmmuni cat i on

path vtaﬂ% lcUﬁQnu:ﬁ?M%?ﬁqﬂe c%éct%nhélgﬂxa%wrgﬁ gc? {6 vent the

condU|t e canl's and
cani st er be;iumgdpossnneomaﬂ between t he reduced pressure

sour nd the.tissue site and_ being fl uidl
conné?foc S8 PRI 19 SompRipt lggé‘ﬂp’etggégﬂsé‘ég d‘?)‘S}Z?ﬂeithe valve and
sour ce coednfiguredd i cani ster further being fluidly

connected tg th i ssue site by the target conduit; a
sensi ng B‘é‘b&‘f *W%BWF@QWW#WFhe sour ce

condui t re’t@ij/e(‘st@ﬁ&hg dbRTA IRERRSing ePcB IRHNE thd'sdi&®ed amount of time
source condui
to determine a decay of reduced pressure; and

determine a fill status of the canister based on the decay of reduced pressure.

11. The system of claim 10, wherein the fill status indicates that the canister is full or is not
full.

12. The system of claim 10, wherein:
the valve selectively vents the reduced pressure from at least a portion of the fluid
communication path; and
the decay of reduced pressure is determined in the at least a portion f the fluid

communication path.

13. The system of claim 10, wherein the processing unit is further configured to:
upon opening the valve, determine the time required for the canister to attain a
pressure threshold; and

determine the fill status of the canister using the time.

11



a valve in commnication with the source conduit and
configured to vent the reduced pressure; and a
W@e@s®3EsHiNg unit in comunication with the senBCNyS2007/020374
device and the valve and configured to: open the
val ve for a selected anount of tine; receive sensing
data fromthe sensing device during the sel ected
anmount of tinme to determ ne a decay of reduced
14. Phreesystane of elaim d 64 whereirethe prodessing anitds Hirtheh confimired &:

b . d . gD .
oyt Qo PSR Ahah BN BleTid CEpadleatinhath falowing the

that the cslctedamdumnt bitimepand s not .- full. 12. The
syst . | erein. the valye selectively .
vent? egﬁé‘lr{rﬂé%ﬂ{ge%lpﬁtraé%so ° Y atfachng CPISHHTS 6%2“8?‘1'

the fluid communication path; and the decay of
15. Theystem of elsion 1@, Wherdint the provessingiuinés furthkeemtfigured to determine

| ' C nication.path. 13. The
‘@?/eg éer%%l;)c cﬁggiegrhlsfgdg%g“m@??’?‘ﬂ%%@ég ng unit is
further configured to: upon opening the val ve,
16. Thetsyrstetmef ¢cliien 10 fmthezguinpeidinor t he canister to attain

a p r hr | d; termne the fill status
sV LR R TN T —
PCT/ US200 THORB8Vdlve islopehhe system of claim 10, wherein

the processing unit is further configured to:

17, Tl , att ained within the fluid L

o ST Bl £ Mo h G vl s e #oret ol somprise clectrically
ot meshardcallydadttestad malvgs.t he fill status of the canister
based on the pressure attai ned. 15. The system of

18. Lk r E hh rocessing unit is further

T@%%l gur‘&f@% @e erreﬁgﬁ‘gmpﬂﬁggher a bl ockage exists in ‘
t he 41 alacn dwovmmubidation with the ptécessihg upit ahe BoRfigwkaditdhlert a user
10 further,conprisi rt1% ﬁafecond valve fluidly coupl ed
to the targs? HESBING is ‘configured to close when

the first valve is open.
19. A reduced pressure treatment system having full canister detection capabilities, the system

comprising:

a reduced pressure source to provide a reduced pressure;

a porous pad positioned at the tissue site and fluidly connected to the reduced
pressure source; |

a canister fluidly connected between the porous pad and the reduced pressure source
to collect fluid drawn from the tissue site;

a solenoid valve fluidly connected to a conduit between the canister and the reduced
pressure source; and '

means for determining a pressure decay in the conduit when the solenoid valve is

opened.

20. The system as defined in Claim 19, wherein the means for determining a pressure decay

further comprises a flow sensor in communication with the conduit.

21. The system as defined in Claim 19, wherein the means for determining a pressure decay

further comprises a pressure sensor in communication with the conduit.

12



17. The systemof claim 16, wherein the first valve
and the second val ve conprise electrically or
wore@lasize@l | y- act uat ed val ves. 18. The system BET/TEE0OM20374

10 further conprising: an alarmin conmunication wth
the processing unit and configured to alert a user
when the canister is full. 19. A reduced pressure
treatment system having full canister detection

22. Thgyawstam g definediia Glpin é8) whenepr thsinmgns forrdeteradning a pressure decay

I V|de a r

B o b e P 8 S 23 B aipage in the condit
toapanhos sxledted pressure threstdld.pr essure source; a cani ster
fluidly connected between the porous pad and the

col luid drawn fro

23. THREHR R B SERLn TS To ot Bpireiinntidps b At o plgom in

raspemsd to thelpressesnddcay beingideteemimsddtotibdicate AR Ganister condition.
pressure source; and neans for determ ning a pressure
decay in the conduit when the solenoid valve is
opened. 20. The systemas defined in Caim19, wherein
the neans for determ ning a pressure decay further
conprises a flow sensor in conmunication with the
conduit. 21. The system as defined in C aim 19,
wherein the neans for determ ning a pressure decay
further conprises a pressure sensor in contmunication
with the conduit. 12 WD 2008/ 036360 PCT/ US2007/ 020374
22. The system as defined in Claim19, wherein the
nmeans for determning a pressure decay further
conprises a tiner to neasure an anmount of tinme it
takes for pressure in the conduit to reach a selected
pressure threshold. 23. The systemas defined in C aim
19 further conprising neans to activate an alarmin
response to the pressure decay being deternmined to
indicate a full canister condition. 13
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