REDUCED PRESSURE TREATMENT SYSTEM HAVI NG BLOCKAGE
CLEARI NG AND DUAL- ZONE PRESSURE PROTECTI ON
CAPABI LI TI ES BACKGROUND OF THE I NVENTION 1. Field of
the I nvention [ 0001) The present invention
rel ates generally to tissue treatnent devices and in
particular to a reduced pressure treatnent system
havi ng bl ockage cl eari ng and dual - zone pressure
PREDBECED PRESSURETREATMENI SYSTEM HBA VRNG BEOCKAGE
dIOARING AN BUALZOMNE RRESSURE PROTHCTIONGAPABILITIES
providing a reduced pressure in proximty to a tissue
site augnents and accel erates the growth of new tissue
at the tissue BACKGROUNDRD FEHEINYENTION
phenonmenon are nunerous, but one particul ar
application of reduced pressure has involved treating
1. wp% ﬂ&hh%eﬁﬁgﬂtnEnt (frequently referred to in the
|ca conmunity as "negative pressure wound
therapy," "reduced pressure therapy,"” or "vacuum
ol e P S el 85 U e Yo befand i
parncularpomductﬂdqn'dsshrmamdt wsmhmn@bimkamlm ansi dual-zone
Toget her these benefits result in

pressuf%ﬁpgegggac 2$’é11t<5%smsnt of granul ation tissue and faster

heal i ng ti mes. [ 0003] Wil e reduced pressure
( eat | enefjt wound care and ot her instances
2. \Aﬁ@? 'l?tfﬂf’réfagﬁﬁa’t‘*é%e growt h is indicated, the anount
of reduced pressure applied to a tissue site must be
control | ed revent da tis .t he .
0002 Chinicpl gmbies sad eraphion by et vidinghrghoed pressure in

proxin¥igFiér a[ 8548 sfté’ huBhesk a8 scdefersiey ﬂi owth 65:5dve BBsuelh@the tissue site.
provi de reduced pressure therapy. The usual nethod, for

The anpligntéansi ofghis PRSROTHERAKEE BFTIEFRHNS) YEOne ARG apRIIFRipnopf reduced
pressure has involved treating wounds. This treatment (frequently referred to in the medical

community as “negative pressure wound therapy,” “reduced pressure therapy,” or “vacuum
therapy”) provides a number of benefits, including migration of epithelial and subcutaneous
tissues, improved blood flow, and micro-deformation of tissue at the wound site. To gether
these benefits result in increased development of granulation tissue and faster healing times.
[0003} While reduced pressure can greatly benefit wound care and other instances
where increased tissue growth is indicated, the amount of reduced pressure applied to a tissue
site must be controlled to prevent damage to tissue and the possibility of excessive bleeding.
It is a common occurrence for blockages to develop in systems that provide reduced pressure
therapy. The usual method for addressing these blockages involves the application of
additional negative pressure. This additional negative pressure can present a hazard to the safe
use of these devices. A need therefore exists for a reduced pressure treatment system and
method that is capable of balancing the application of reduced pressure to encourage tissue

growth, yet prevent over application of reduced pressure that may cause damage to the tissue.



addi ti onal negative pressure. This additional negative
pressure can present a hazard to the safe use of these
devices. A need therefore exists for a reduced
pressure treatnent system and nethod that is capable
of bal ancing the application of reduced pressure to
encourage tissue growth, yet prevent over application
of reduced pressure that nmay cause damage to the

ti ssue. BR EBRIEWABMNMIARYOF WERINMENTION 100041
The probl ens presented in controlling the pressures
applied by a tissue treatnent systemare solved by the

S )80 IETmnprobRinOsiesanted inoptrol@ptthé preefireOdpplied b9NEtissue

treatmiE SYHEE A SIVE Y (RS Al R hoALADF Brefonh BRention. Tn one

emboﬂirﬂebrﬁ |y rdﬂ@ﬂ&ﬁﬁk@ﬁné &eﬁ’txﬁelnﬁ §jtb@en$ iig Srovitled R iRAluE& %Ruced pressure
aﬂ({%ow ded in communication with the reduced pressure
soureg Hipqly copnerkiordisue sitg: o sprungdevdcas nrawded i eegmunication with

the reBh ERIPHoRUPOIT R Ee to MBIRRES SdBEe prabduré 5t thB rERITEH Pr&aldeQBurce. A

wi th the sensing device and is configured to determ ne
procegsigg fpis iseifjommppisation with theweaping device and és gandigyradeto determine a

differ&hl ?:r%@t?x‘u :Ht% eEénStiH%oﬁ‘r'cE rd36@2 314 G:de %@ﬁﬂsﬁ‘égﬁé gg:gsure The

uni t rlncormulcat on Wt
procesning yuit & Bwthecm commugightivrewith ¢hewmdnesl pressiseismirce to regulate the

T ORI T -
differergial pressed doay nat diceed (Dwtimtimutinfuine diffdremtial presswerifa blockage is

i.f bl ocka resent bet the reduc pressure .
presert el et Pooed PREsTE Spuge i trasjeste SEC B serng maximum
differetitidl pregiiredl np bRekbgeisipkestat BitRekdgR redudet Pe&Rtire source and the

bet ween the reduced pressure source and the tissue
tissuesites [ 0005] In accordance with another enbodi ment of

t pE00%) 98 ABErHAYRNHP BnotBer BABREMEAt dfftﬁ@bfeagnﬁn%ﬁ,ﬁea method of
site is provided. The nethod includes applying

treatingcytissug spe ésprgvidedo Themethedinsludes applying a@du@@opressure to a tissue
site with %ﬁ%&'ﬁ&d%&’é’sﬁfe soir&0 Y S6urBL sﬁﬁg.[ E ]gé Exofm&lefi%"t At Rltudddressure

reduced ressure source, and erentl a pressure
source; andachiieien slm;p@@rq)b@wsm thegourdetpressus anddhe idesited tissue site

press é ‘isedéaér%ﬁ 9(5 ey Sblgg& ge gentlb t\:@‘eegltﬁ?% JSF%IQE%& ?ﬁegéugé §8rce and the

tween t e reduce ure source
tissue sntc,ethe diféerctial @r@auneak hpnted solpdirstandiinnediffererttial pressure. If no

ff
blockd X BTN b E e Sea et B e solesP and s U885 S the ctifforential
pressulré iaﬂumted teea sédoad @héyﬁmuﬁfuxﬁafenﬁaﬁaem is limted to a

S R LSt Bt o Mentor B SrospRGaKentiony & RIAS Prpsaure

treaunmdsg,fs&dn fichsdes aGnédrS FoNBMlyify SéRided Prossife o a tiRRR Witeld a means
ying reduced pressure to_a tissue site and a neans

for m%‘?’“ﬁﬁrﬁ SPBF‘?%"'%?“E"O‘EH emsrRsfog paplytng mdusRdpressE;. The system

furthePiilided @ nhSGY FHAINERRAMER: diflBRnEXSIRButhEthREn HRCIUARSpressure
a means for determning a differential pressure

and the degigd fissue sisopresBirpr Asaeans isprpvided faplimitieg thegifferential pressure
to a firsh ﬁﬁxﬁﬁ@xﬁ?iﬁf@rg?es 8ird ﬁ’a 3 S?@%?%Unh]b?&‘éfeﬂé?%%ﬁk? P site and the

fterent ureto a
meanS;fpé applying reduced|nessurge The systesefirthpeingbules &mecans ferlamiting the

dlfferethgsx %’?ﬁ% P:ﬁ 0&30a rﬁ%&mﬁﬂlpélﬁef@m o&%%%ge af ?sﬁ'g%ﬁer ﬂIeﬂaeme first

sy er 1 nclu a nmeans
maximgin ﬂﬁf@rﬂmtnzdlprcpsswsﬂ ne btaskagesis WWWMM| tfshee gitet drad the means

hi gher than the first maxi mum
forap;ﬁ&%%ér‘ééﬁ%ed sps}’lgessure if no bl ockage is present

between the tissue site and the nmeans for applying
reduced pressure.
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[0007] Ot her objects, features, and advantages of the

present invention will becone apparent with reference
to the drawi ngs and detail ed description that follow
BRI EF DESCRI PTI ON OF THE DRAW NGS [0008] FIG 1

illustrates a schematic of a reduced pressure

treatnment system having a reduced pressure therapy

unit according to an enbodi nent of the present

i (9007} Odrer obiHe9Teahirss, and adpansages of ithepresetit anyeapipn will become

the.reduced prassure.ther 4Nt of . ;
appmeflgﬁi%]m}éf @Cego ﬁ?ﬁ ‘ﬁ?ﬂ"aﬁsé‘é’ gg% gl\}vh?:%P t't:l l)g‘fth% gogé}ghpl ary
nmet hod of treating a tissue site according to an

Croe o S o B R

[0008] FIG. 1 illustrates a schematic of a reduced pressure treatment system having a

reduced pressure therapy unit according to an embodiment of the present invention;

[0009] FIG. 2 depicts a block diagram of the reduced pressure therapy unit of FIG. 1;
and

[0010] FIG. 3 illustrates a flow chart of an exemplary method of treating a tissue site

according to an embodiment of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0011] In the following detailed description of the preferred embodiments, reference 1s
made to the accompanying drawings that form a part hereof, and in which is shown by way of
illustration specific preferred embodiments in which ﬁle invention may be practiced. These
embodiments are described in sufficient detail to enable those skilled in the art to practice the
invention, and it is understood that other embodiments may be utilized and that logical
structural, mechanical, electrical, and chemical changes may be made without departing from
the spirit or scope of the invention. To avoid detail not necessary to enable those skilled in the
art to practice the invention, the description may omit certain information known to those
skilled in the art. The following detailed description is, therefore, not to be taken in a limiting
sense, and the scope of the present invention is defined only by the appended claims.

[0012] The term “reduced pressure” as used herein generally refers to a pressure less
than the ambient pressure at a tissue site that is being subjected to treatment. In most cases,
this reduced pressure will be less than the atmospheric pressure at which the patient is located.
Although the terms “vacuum” and “negative pressure” may be used to describe the pressure
applied to the tissue site, the actual pressure applied to the tissue site may be significantly less
than the pressure normally associated with a complete vacuum. Consistent with this
nomenclature, an increase in reduced pressure or vacuum pressﬁre refers to a relative reduction
of absolute pressure, while a decrease in reduced pressure or vacuum pressure refers to a

relative increase of absolute pressure.



[0011] In the follow ng detail ed description of the

preferred enbodi nents, reference is nade 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

t QOQU3] CThieqterrh FEissul \sRE aDilsed Metkin teftS tolBARMEIdARdefdbdlocated on or

....0t her. enboq? nt.s nag,bg@atilized and that | ogical )

within gy fssyppc ebfimited fo.thong fissue, pdippsftigstig muscle tissue,
derms} FRAGS $aé?5§1/ar@ﬁsﬁ@@@nﬂ&ﬁb@ﬁﬁsu@%ﬁfa%@,&eﬁd&m SNEea®fintd. t The term
w. Or scope of the invention. To avoid detail not
‘tissup site’ Ay Jurther aefep featerroalanyidisspethat premet ngeessarly wounded or

defectNebhf &8 ihdi€ad AEEHnI Wiich ﬁtht@ ggé 'tb BHE IQF Pfelgﬂotg md %rowth of

_certain information known 3 0S€e S In the art.
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connegled hyja gonduit 116 ta gsnaniteld adamter 1205 whichds incontyct gad fluid

commbhiHidh GARLd Jistr®oSioh Ramifolte 124, SO R KR ARiFMd 124 is placed in
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[0016] The reduced pressure treatnent system 100

further includes a first sensing device 132 in

communi cation with the tissue site 102 to neasure a
pressure at the tissue site 102. A second sensing

device 136 is in communication with the reduced

pressure source 104 to neasure a source pressure at

the reduced pressure source 104. The first and second

s df816] gikareiluced pressurel Béatment dystepn $8Q fiurthes ercdwudes adirst sensing

devmé“f%ZS %Wgﬁ*;? WE&“:?&Q grssue ﬁ?ﬁeagﬁ éo%} %g&:g%g%rgsl eﬁ the tissue site
102. ﬂl sesbn(hmhsﬁgcdmi:besléﬁss gcatriiunizatids #ith¥B6 rétiged Prssie source 104

rocessing units ot |II strated) to ayﬁrst LN .
to meBHF B 3p4TiE ProvNTE 2 FHB R ed RIS iFstyl0dor The first and second sensing
dev1cé§ m & Endwgadlkﬁb@surér DR Y0T 'aﬁ? thé? Wﬂs@ﬁ’s%&é&ﬁﬁf& éihzﬁetenmmng

srng gvrces 132, 136 and conponents of

a pressyfe Qfadiud A er & eagd e rétwﬂdéﬁ?%’cﬁ viges 132, 136 may
1nc1udé§ﬁ§&"slblﬁg ufits U&ﬁ iR « g&ﬁétg? ?lgécé'uﬁ 111?&{;@@? %J?ﬁﬁhomng, or

is used. Simlarly, thepysrc
transrpigting datms The physieal eonsztion betwesndhe sensingriavices ﬂézf 135 ahd the fluid

comp%%%ﬂ&omte Sedifced Bfesglﬁg lﬁ%ﬁ{i’%&{t S4hS é)b 6&%& 2%’9@6% on the type of

. may vary as srre
sensingyievine 1384 1 d61thah auseﬂ Simsilindy, ihe plegstcaiiavation Ihﬁhfchréit:h sensing

. [ . ' ' JJustrated | Fl b
e 5 R oy D e et
100 maumafsoisdoag aptterdebed pﬁlstxtre,ug’rant dppsorimatios fglib@é@ﬂ BltRing
oo 4 o DR 1 SRBALLER ik s gy o
to the comhﬁt:l Eindan ity iganidoldRAapice MBO AltHoBgh Bis 18 @AE PobsidiERonfiguration,

ace eat h drape 128, By providing nmultiple
in an"hﬁ’r@ﬂ’g’ ﬁﬁ“ n'g‘ﬁ %‘S‘ffem{l&flerléaéﬁ BrePIEsure| saTsand @fﬂmdly
connetted daBdoll b AshvhRnRA IRten &Se%hd@i@ e16% m&%géw &3?%% dthpe 128. By

the tissue site pressure% first sensing
providimpmyyfiple dnmensin canduibdl @(ap 1¢a6b<m€t foe delivayof sedused pRissure and at

least ohBFod bk éﬁ&ﬁ'o‘f O IEWNE S té'ﬁzesg{H'X) ﬁ? @ﬁ?ge%gméq}e%ce 132 may be
vari et ocati ons as i'ssue
locateg) r@g@taﬁ'efr the tissveditoyl 02h a"hre |ﬁrs1:tsessan,§ degcel 232 nmybea)laced ina
I t
vmetf?fs’fg)tﬁgt%ds?ies lé{rbé‘%gex%gesse pre ul%rfe% S eﬁ gjoﬁ{' fﬁrlste%eﬁl&(’lg device
132 sut:stanhélﬁmmnﬂnmwha graienre e whadh, the Imesmn@zse BSpoded.

dﬁbpsﬁﬁ’aq%p e}}%‘osg%er? aee%%gtdtﬁgl%gggggtyxlg fsec%;%% sepsing device 136
may bel eb@tentedao theca@uit IO NilREEHTed in TIGCT) 1Q6 HesaRRder 112 to determine

the soyg PR BT E oo LIRE GORBOTP FATPSH preseife Wb ANPYE R geduced

pressuftesouece 116 ARYmBEvdl, a8 Sedond GRHEMEIEGALd P36 iffag%e?gaced in

out put po of the reduced pressure source 1
commgipian Yithan Spmut pog o B0 RSO eEs e ditsetly measure the
amounp b UateReh sidﬂ@bélﬁ l;b?@(ﬂm@ﬂ %?Sth'é Fedﬁ@ ﬁ%ss]aQé]'source 5)4 )

[ﬁg ]]eE rr|n i1l to I'so to
9@@&%@ RIS do hrdb'ésqth Igh @, ﬂmreémﬂdsxressmmspmce 104 and

th |

c e 17, S90S Al RS, SRSty ot 150
The th%ﬂaﬁbu@éﬁf*ﬁ impeyf ﬂr%coram f'yetcmdd:esmmgng devices 13.32136 as well as a

Q. cut

proceséllﬁg unﬁ§1 ﬁ%é{ eﬁ%lﬁeﬂ;o%*gazg ?ﬂg E‘ﬁé i)rnf > i 1911165 \\] may%e configured
with omﬁmgmmdcwsom thatearc)ﬁlermim opdiff@resiciypest [Fadr eaampld) ¢he processing

fer For exa rocessrn
unit 2 lﬁ%qu )g)f]d] ong Io? (r:r?or%é oclg%soa, I%F,eag%io&cé)gép ts{ 8tg?né'
analog conponents or any ot her el ectronics t hat
enabl e signals including information, such as fluid
pressure at a tissue site, ;g be recei ved.
100191 The processing unit O may further be in
comuni cation with (i) a nenory 218 for storing data
and software code, (ii) an input/output (I/0O unit 222
for connunrcatrng mnth other devrces and systens, such




[ 0020] The processing unit 210 is in comunication

with the first and second sensing devices 132, 136 to

control the application of reduced pressure by the

reduced pressure source 104, In operation, a target

pressure is prescribed (preferably by a doctor or

ot her approved nedi cal personnel) for dellvery to the

tissue site 102. The target pressure is the "desired"
electronind v bnpble signals includinigihformetion.swgk as fluid prossush#a ssue site, to
b xposed. The desired tissue site pressure will vary

e 1‘8(.‘,?1}7%(ﬁ1

tissue site to tissue site, but will generally be
cioosenThapedessing dneit 2 y(pmap ffuttherdiesn wakinnpicationtvath (1) a memory
tissue site, e j.f s
218 for,3gripg Fia@d"ﬂélsPP‘B' l)ﬁgjtlf'% t%‘\#gf/ ?ﬂ é"“ﬁ ng?‘ Df%{enc sohfifinicating

with ofer B8 cét drﬂ@ht@ﬂlspml délaamvaé\foi' @énsﬁ% @é&ﬁd:d@gwﬁxh&ssly, via a wire, or
desired tissue site pressure, the reduced pressur

via a mepugry anmalevice dpetrshora) { BD A Tio@gR UpK 220 44t oAy e g or more data
repositdkibS2PE LSS @oftbothdfy Z‘Q)S“}nﬂlchla@ A RiMbaSERTng bR of RAEE RS, (iv) an

pressure source 104 W Il need to be operated at_a

electroniqisplay 332 that n;nfyecysm:enqn bedoughyprnsitivgs and £va apalagay 239 that is

t t
cpa 3 Qepl ] B nd UL B4 BRSO iy v, o
other sighfhlsa ribhe softwdre 2 nsaytbee b figuivdrte cmterfacet with eaclyof the other devices

Ssur t d [

(o2 R Sty 37 208 FRF e st bR o b ¥Bccd pressure
treatmait. t he tissue site 102. In FIG 1, the height, H of

P2 FhE et e 257 118 soriptedios i el yogond sensing

deviceb 133,UB 6StotcdnfkOPthB pplichtidniof rédiﬁed @f&és&nﬂe bi/lﬁe rddnced pressure source

exudates and fluids with a_densit ar, to wat
104. Ippertan. $iaEe Presswedsd e&ee%‘gpdg(%ée%g Yn?z% & fipgipg o7 eihcr approved
medic@ JBR®hn el foiadideryi0Be tikstledsie WO hdha W gét Iﬁ%shhﬁs&hé%n’ »
site may be heavier or nore viscous than wat

reducedipseestisyto Whivh the e sif Hiotheuldbeerrased. oﬁhﬁgé%%eart@m site
pressuie%%ﬁ?‘?ar@#&nq Bisddeii%o ﬁ%%u% si@2but will m&&ﬂ?ﬂe cﬁ%séHbased on the type

the potential |osSes caused by the weig
of tlssmrf mﬁkmgdm the nlsmewndﬂmettspe of ipjuey or Wouvnd (if agek ﬂmmg@gale:ondmon

r r 1 |
ot e Bk SRy SEVE 8L s LRRA BB e led oue
site pré&ssiue, tlmriddmfedtﬂressumsmrcte 104Gs bptm@rto tahhtevc;ﬂm desized tigshe site

102 is
pressufiCi it FUd It Fiapy SutrS GO FREES pibstitesoifse 10 il skpfio be
operatécD@t dihighier rediiéeal m@srsht&(i]aatom a‘rmiletermgssbte) ﬁmuychwtmﬁtbﬂ desired

tissye site is J]oca r extremty o
tssue i PES 10 e TS e BRAEE) DAY SOt APA gna the
tissue SIGAT0D MBSV er, thehgudt pleﬂshréoﬁ@@dat(ee afd othen flaidswithin klse conduits
when the_patient is in a wheelchair

L .
may rospl 4 AFelUSHOP Of VACIUR PHESES ALGEHSTY lseslogéﬁﬁgﬁﬁﬁ&tmmghn H, of

the cari®@r M2 fkbvedhé BYKuRRitR103 STl Qlefirmaithe wm%meﬁaﬁeMe nnposed
Hg woul d need to be applied to result $sue Si
: t

on the ﬁnsgses%#eel 03tby. flyiddn the ¢qgpduit 116

sxrmlzut Al atef thé REHAGRedsiR: inpoib®bs bhe fﬁt%?ﬁ%i&ls(dhﬁbéttzslxﬁni Hg Some
e source pressure) is a conduit bl ockage between the
fluids wutbémvmfr@@ the Aisseciteieay kalRRayier OF SXTBIVICeWUPER WA, and therefore
have afhGRHbFoulicbd BrEA!dnYreRE REs P hofsgae eI plied by
Uced pressure source e source
pi062$11As anamdmpleofithe potertiali losses caused byrthe weisht ehfuidsin the

nitor b t
conduiey) 3 FopERlopy BrritreBlr LR PRI lar SRSy by 5Bl g, 16t
canistd)l 12 ibpesitiagel fouf fert Hboakthgtswreisitesandi 1f thescoobmt di6 bgtween the

important to clear the bl ockage as soon as possible.

Bl ockages prevent applicatiog of prescribed target
pressures, which result in treatnent del ays and sl ower
healing. On the other hand, attenpting to clear a

bl ockage by applying additional pressure to the
condU|ts can be dangerous i f the dlfferentlal pressure
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nmonitor the tissue site 102 to determne if the
pressure at the tissue site 102 reaches the desired
ti ssue site pressure. [ 00241 The reduced
pressure source is not allowed to continue increasing
the source pressure indefinitely. Instead, the source
pressure is limted based on the differential pressure
bet ween the source pressure and the desired tissue
canistar 118 qdetsssug site 102 Breompidtelylfull offflaid, she hepdgerasspomnimiposed by that
.. 0 ati.on, differential. pressure will. not be PR
suid SR st L e TR ot SrAvRle Phavne Yo Sommon if a tissue
site is Mcﬁffeﬁttli(rﬁa ldvierfm&eb&?rbf_fa@aﬁﬁnﬁshah afla Fostdand thé e%ﬁ{tt&gl ¥ is mounted
a bl ockage . cap result in the squrce pressure. hein )
near op ghipviedhe gptients fgﬁaé de-nen g Vpals pben fhe patieph isia popiaeelchain). If

the hell® ?1%§§t,ﬁ"5 Y H8id ithé chitBiitPsOk dpSroxfHatel TERAYHS, 4 Sowdce pressure
safe differential above the desired ti'ssue site

. of appgerdmetely -225 mpm Hawend seedte heapplind ithresuliin abisiie silg prgpsure of -
125nE9H§§ a safe amount of differential pressure, and in
one~enbodi nent, the first maxinumdifferentia
p @923 Amother Sadtort thattrouredd@ thertibkpe siopressyredirdlativd toythe source

r. N [ [
e TEBh LR BRI AU GRS o
104. Alpeessinssliffersntial betwedenr themngsstite! suprbefby tictradudedpsessure source 104

. 50 nm or less.differeptial.pressure.,s. suffici .

Gie. g Gofie tesfhne) BRE i st BiBlsi B bFRSHR T 02T b el ¥ monitor

becauddl df&hﬁpessiﬂﬁlgﬁoﬂlacdﬂhe @g&dmb)difﬂiﬁeﬁti@lﬁ@ uﬂleaﬁtfpadiizﬂfyaraﬁmloo Iy a
ressufre, . the reduce ressure treatnent e

blockdgey 1, BockpasigoriE 1 GO HTRRELan 7 AT R BlOgHagE s9on as

possibie. MBlo¥kages Pr&nt hpjflidation Kﬂ?&scrlﬂ’bﬂtt&%@_t pleBgurey, WE&S1eRdlt in
unit 210 comruni cates an alarm condition indicatin

treatmgpifigiageandslawe heakingn 9ndheatherhand, atiewpting iphelesr 2 blockage by

applyih§ 4EREnR R EIUFL1ohé B R a0 bE BRAZLHE RIMSTRIFtial pressure across
(r.e. differential pressure not to exceed about 50 nm

the blqgkpge becomes tp@gma}. Whenndlagkage claars ialthp presengeof a high reduced
3 L j ) :

pressul SRR 0 o RN S Bl B A Aoy

communigated ¢ the tissuesips. €Ebamapid enseho fadslitierieh gaslured pressyre at the tissue

. erfor . en_a cha 1.0 _SOUr.G ressure at the
site mg EARE Mo gd U el BRI A RGOS RESRE £ 71 |
d{a023} Thaadduged presamp oredinment chergd O0rlekdribeili lesein psotides

ressure,, a bl ackage i sent . be en the tissue .
protecfib BEAhSH hafty U AF e ST SUSHY BY LUkl Regai g PIefulgs while
providihg theabilitgltd yvaosme ;sxi%m@&aﬂgagéﬂgmmfs endeasorfal o lgeclq:dge) conditions.
The sl 1 St s dRaeues o o i S g Foeween e
sourcelpi€ssiteOsidble desisdd it kitd pResurd afe Motitsied age theh dd@ipared to one of

present, and the tissye site pressure goe not yet
two maxjnym differential peessures menélmgeorbwﬁg@ls? a blockaeeis presgnt. More

specifith®y S£4 BedIRM tR8uS StprbsdubE FRAREHs RS sitB EOL hbSnbiDekh Het, the source
of sudden onset of additional pressure to the tissue

pressutg atdhe regluced presyusg souse 104 pall he inmreased and momitogssk hyggecond sensing
deviceP385 HY tﬁe?@ﬁg ce g)%ssllﬁ% bl %o b8 ifcresied, de A6FQRAtal pressure between
maxi mum di fferential pressure. In one enbodi nent, the
the souree pressuraandrthm diisired tisswei site ppeseursiis deteomingdy (The défferantial pressure
may b Sl Y e DR o 31 SR HeB0k A bR o sliong sonsing
devicell36. Faslongas thenditfetdntiabfressuce dods rivit ex¢eaddbe Hrst weimuime
. reduced pressure source 104 and the ti e S A
aitterchfi FiEpl S HsBe S HsRSre e Bl ivbfert 100 bl o fieve he
desiredtissuatsite pseswire me thextissss siteel 2. Ul firsasknsingstwiaes 32tcontipues to
tissue site cause the tissue site pressure to be nuch
| ower than the desired tissug site pressure despite
repeated increases in the source pressure.
[0027] While it is preferred that the first nmaxi mum
differential pressure be 50 mm Hg and the second
maxi mum di fferential pressure be 100 nm Hg, these

) aviv




[0028] Referring to FIG 3, a nethod 300 of treating a
tissue site according to an enbodi nent of the present
i nvention includes nonitoring a source pressure at a
reduced pressure source 304, nonitoring a tissue site
pressure at a tissue site 308, and determ ning a
differential pressure between the source pressure and
the desired tissue site pressure. If a blockage is
monit@y the eistuduteivano dbermadif te: presasatéhs tissuesitan 62 répshes the desired
tissue site, the differential pressure is limted to a
tlssuef'ﬁt‘? BISSHHEXi mum di fferential pressure at 316. If no

blonR4p d@ecirsdieee pRdburb sbuke s adtarllodddae domhmuaeasmg the source

source and the tjssue site, the (jfferent
prossura indeRRRIgl. dRieads B SUNORBRF TR ks on SRR sl pressure
betwe@ﬂ th%%%urce pressurd %8¢ déglreahﬁ'dﬁéjsﬁlepﬁm ent arl n@iAl ¢ Me” or “green-
f or egoi that an i nventi on havi ng si i ficant

zone” gporahipachs diffeserfial prossargi villcnot hiaflewe éo PrReeR @i fst aximum
dlffer%lli]lgy\?reéﬁgg Nipha bE&Y¥odhd that af AGHEN clb&nﬂgqof“é’f)ldcldz’fée can result in the

i'S susceptible to various es and
sourcapessuire being apphivd dioectlyde ther wowmgd Sitenit tSHh reinecessary to limit the

absoh{t? %%%rﬁ%ﬁ{esgtggk g%]s%/}g d(i:ilf%e r'i!lal ]aboée {h% ggd Al iie Eressm'e Clinical

nmpris pressur e sour
practidd hﬂs(khywnahﬁt&bbedS(l ﬂmaHTgl 1s s lsefeﬂnhcmnt af diffegenitpl geosswre, and in one

oS B B Bl LGRS BCRMefy 0T o

speciffoally CRr nivsdtissue sites, an instantaneous change of about 50 mm Hg reduced '

pressure will not cause harm to the tissue site. Under many “blockage” situations, a 50 mm
Hg or less differential pressure is sufficient to clear the blockage. However, in the event that a
blockage is not cleared by this amount of differential pressure, the reduced pressure treatment
system 100 will not allow a further increase in reduced pressure simply to clear the blockage.
Instead, the processing unit 210 communicates an alarm condition indicating a blockage to the
alarm 236 and continues to apply reduced pressure within the green-zone parameters (i.e.
differential pressure not to exceed about 50 mm Hg).

[0025] If the differential pressure reaches the first maximum differential pressure (i.e.
about 50 mm Hg) and the target pressure still exceeds the tissue site pressure, then a blockage
test is performed. When a change in source pressure at the reduced pressure source 104 does
not result in a directionally corresponding change in the tissue site pressure, a blockage is
present between the tissue site 102 and the reduced pressure source 104. If a directionally
corresponding change does occur as the tissue site 102 as indicated by first sensing device
132, then a blockage is not present.

[0026] If the blockage test determines that a blockage is not present, and the tissue site
pressure does not yet equal the desired tissue site pressure, the source pressure may be safely
increased as there is no risk of sudden onset of additional pressure to the tissue site. In this
“red-zone” operation, the differential pressure will not be allowed to exceed a second
maximum differential pressure. In one embodiment, the second maximum differential
pressure is about 100 mm Hg. Red-zone operating parameters are provided for situations
when the reduced pressure treatment system 100 has confirmed the absence of blockages

between the reduced pressure source 104 and the tissue site 102, This mode of operation may
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a processing unit in comrunication with the sensing
devi ce and configured to determne a differentia
pressure between the source pressure and a desired
tissue site pressure, the processing unit further
being in communication with the reduced pressure
source to regul ate the source pressure applied by the
reduced pressure source such that the differentia

be partR@aRHER AR Sitialore varesleX hsite fluidsieattpressures at the tissue site cause
_differential Bressure if ahlo kagg.is present bg%yeQnmzede
the tissug site PERTSES to Pe sxishdower thag SR HPSUCE PLRSSRFe fgPIic rop
increas%F)m BaRRGraRYtIUM di fferential pressure if a no
oC

age i s present between the reducg ressure
4002 YeWehile it %@rﬁfes@é ¢hat meeﬁrwwwnm&e§@9ﬂrm eSTsa bRy mm He

and thidchid ﬁ{hgch? PEBE RN ArasskEBd 60 tidPigt HRsé presbure values could
X num difte

nma renti a essure. 2. The system accoragll ng
vary dépending an thefpartidubar tisswrpsitedieing treatechpndsingdividpa)ingdjc

consid%rlggng ¢t ﬁﬂhg%h\é\%g rf)g%%&rﬁ#r&%{:‘ﬁoé %?tsf‘en"i‘ AesckiBed HBSHERE “dual-zone™

sure so erelrn tne sen_S| ng devi ce
systemyBashotkisbe dppasamt that a prgzone systern havingmeredhan gvo pressure

appr oxi mat e rLessure; o t of . reduced pressure
1”‘“‘“‘“’&?B roey %.em?ﬁ)é%gi%f’ﬁorﬁl%ec%ﬁtg?%?nﬁgp {oté@cgog?.m 1, wherein
t(0028] ReferAB i0RIG. &, hingsthod BEO oftremingratissse sitoatcobiinghe an
oclaiml, wherein

Hg. 4. The system accardi t the
cmbodp it oK PRI B EF oA e § S i roduced
nSohHoBL AQ el RGpreasued & diskue ¥ineB 68, mnd dbtermining a
P TN e N
iffereptink PrgsmuERibety oFh SiespyEce Y : -
blockalgs g&a I%tsﬂ{et beRedhi the Fedi®2d presnEl E5868 B Ble tREES Sitd, the differential

bl ockage. i ] ]
pressure is limited to a first maximum differential pressure at 316. If no blockage is present

between the reduced pressure source and the tissue site, the differential pressure is limited to a
second maximum differential pressure at 320.

[0029] 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.



6. The system according to claimb5, further
conprising: an alarmdevice in communication with the
processing unit to alert a user when a bl ockage is
unable to be cleared after reaching the first maxi mum

differential pressure. 7 ystem according to
claim1, wherein the proggggjﬁ‘?; unit is further

configured to change the source pressure, within the
Weclpifthi t s of one of the first and second maxi num
differential pressures, to cause a pressure at the
1. A rgdyserbpresspee tragt MW 6¥serh €0HBRESIAEd ti ssue site pressure.

8. ' LAl - el h
or of Lore R AR P P LR, o e

pr esedisiigakvide bl @bkagdcdipnehitnge rglutdiepreBufeGounet assdisare a
and nonitoring for a change in a pressure at the
tissue sPUESE messyRat SedPRPd PEPRIHPUS: aldi m 8,

whep E}&estslrhg Uit9F ESARHicHME w Hﬁrsgf.ls[lqlr%;(ileltvg}%tanﬁ REnfi gured to

bl ockage present en no directio
cor r espodeemgne hdrfpeentinl prisupresseenehatoutdeerésses aad a desired

site occurs b chan%i &% t he sour Ce, %e sure. 10. The. ih
syst em ZHoPEFHPIEDUEL D AFACrUpa WEF ToEBRFIS 1R gomipuniCition wi
second S@RSERBABNEESR sduR@ 18 BGANE: H8 E&lr@g@;fn‘é%\ﬁk&@plied by the
monitoring the tissue site to deternmne if a pressure

at the tieslyces presserersewrch eurchttha tokedifferdtialipsesswre dpgsenot exceed
pressur e(a) a first maximum differential pressure if a blockage is present between the
reduced pressure source and the tissue site and (b) a second maximum
differential pressure if a no blockage is present between the reduced pressure
source and the tissue site, wherein the second maximum differential pressure

is greater than the first maximum differential pressure.

2. The system according to claim 1 further comprising:
a canister fluidly connected between the tissue site and the reduced pressure source;
and
wherein the sensing device measures the source pressure at the canister to
approximate a pressure output of the reduced pressure source.
3. The system according to claim 1, wherein the first maximum differential pressure is about

50 mm Hg.

4. The system according to claim 1, wherein the first maximum differential pressure is about

100 mm Hg.

5. The system according to claim 1, wherein:
when a blockage is present, the processing unit is further configured to increase the
source pressure, within the limits of the first maximum differential pressure,
to clear the blockage.

6. The system according to claim 5, further comprising:
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an alarm device in communication with the processing unit to alert a user when a
blockage is unable to be cleared after reaching the first maximum

differential pressure.

7. The system according to claim 1, wherein the processing unit is further configured to
change the source pressure, within the limits of one of the first and second maximum
differential pressures, to cause a pressure at the tissue site to reach the desired tissue site

pressure.

8. The system according to claim 1, wherein the processing unit is further configured to
check for the presence of a blockage by changing the source pressure and monitoring for a

change in a pressure at the tissue site.

9. The system according to claim 8, wherein the processing unit determines that the
blockage is present when no directionally corresponding change in the pressure at the

tissue site occurs by changing the source pressure.

10. The system according to claim 1 further comprising: a second sensing device, the second
sensing device monitoring the tissue site to determine if a pressure at the tissue site

reaches the desired tissue site pressure.
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