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often afflicts diabetic haifi@RRYSHRE i Hisr Bensliy pflfaR Brovisional Application No. 61/036,433,

filed March 13, 2008, which is hereby incorporated by reference.

10
BACKGROUND
I Field
15 The illustrative embodiments relate generally to medical treatment systems and, more
particularly, to pressure switches, transmitters, systems, and methods for monitoring a pressure
at a tissue site,
2. Description of Related Art
20

Tissue sites on a patient’s body often experience varying levels of pressure due to the
position or behavior of the patient. A patient or caretaker may desire to know whether the
pressure exerted on a particular tissue site is excessive. By way of example, the foot ulcers
experienced by a diabetic patient may undergo varying levels of pressure due to certain

25  behaviors, such as walking. Off-loading shoes or boots may be used to alleviate pressure on
the foot ulcer, but do not always effectively reduce the pressure on the foot ulcers. In addition,
more than 82 percent of diabetic patients may also lack the protective sensation to determine
whether excessive amounts of pressure are being exerted on the ulcer. This lack of protective

sensation may be caused by peripheral neuropathy, which often afflicts diabetic patients

30 having ulcers.



According to an illustrative embodiment, an apparatus for monitoring a pressure exerted on a tissue site
includes a pressure switch adapted for placement adjacent the tissue site. The pressure switch includes
an antenna operable to receive a first signal, a diode 5 disposed adjacent the antenna, and a membrane
covering the antenna and the diode. The membrane is movable from an unpressed position to a pressed
position when a force is exerted on the membran8ididdad'electrical communication between the

antenna and the diode. The antenna is operable to send a second signal when the membrane is in the
pressed position. Th&GEPHPEHPAMBFERBYH BRI FH ndhRRT B pefabRO SRR HEFEtSignal to the

antenna. The 1QfrrRasmiftesRanOwLan pleshivwherhaismasmitpicesaivegifasesenssignal.  In
another embod,lmeﬂt a method for morl}lg%rln%ﬁgpressure g(erted on a tissue S|te[‘ mglg&jﬁes receiving a first

signal from a trifisIEEFREE G s AT AR R LR SR deSE GG S SIE35hE S1898) to the
transmittef in réispendediacdetdotingdine fandew membimanothengethbodimsipd theethod. fdibenonitoring a
pressure exerigd,qn.aJis5H6, i Mainclidas seningiadiy siaoaliomadammiiahend.uytting an

alert in response to receiving a second signa a pressure switch adjacent the tissue site. Other

objects, featurds thraeaivantigen s e mea wampaiaicmsiogisereniir Batarie s dntwit feference to
the drawings apg dletallecAescrintian thatdalQwnA0BRARR RESEHRIPTE IR Mo JlEpBRAW NG S

FIGURE IA illustrates a fronftview of a system for indi%ating a prgg\?ure exerted.on a tissue site according
to an illustrativPRARESIIFEAERTE U TR ARG LIRS IRSHR I IBG/ BT HE RIS BT WEIGISRE 1A;
FIGURE Rillustzaiest@itopwienpafa pressike switcnohiire systess thé BGDRESIA 25and 1B according to

an illustrative embodjment; FIGLURE, 3A illustrates -secti i ' - ssure switch
o1 FIGURE 2 taken c et o B B e
pressure switchi#dEraRE DA fing peaskirmaninstibisierg dsirsiingin Rreped devitiseastiiin; 2d 30FIGURE 4

illustrates a pelSRREHY MW GhmIBNEMILRLRLR mohFl 1 ageerding to an illustrative
embodiment. DETAILED DESCRIPTION In the following detailed description of the illustrative

embodiments, referelfE ISP R REL B! YRR RIFSEYOT YT EL ARSI Fifese
embodiments arghdesesiaiein Sutliciant et tamnaie thaseriskiiied #n thetdn iepnaetioe the invention,
and it is understood Sthat othgr.emp%diments_mag be tili(%ed and.that logical structural, mechanical,
electrical, and recerving a second signal Irom a preéssure’ switch adjacent the ussuc site.

Other objects, features, and advantages of the illustrative embodiments will become

apparent with reference to the drawings and detailed description that follow.

20 BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1A illustrates a front view of a system for indicating a pressure exertedon a
tissue site according to an illustrative embodiment;
FIGURE 1B illustrates a bottom view of the foot shown in FIGURE 1A;
FIGURE 2 illustrates a top view of a pressure switch of the system of FIGURES 1A
25  and 1B according to an illustrative embodiment;
FIGURE 3A illustrates a cross-sectional side view of the pressure switch of FIGURE 2
taken along line 3A-3A;
FIGURE 3B illustrates a cross-sectional side view of the pressure switch of FIGURE
3A, the pressure switch being shown in a pressed position; and
30 FIGURE 4 illustrates & perspective view of a transmitter of the system of FIGURE 1A

according to an illustrative embodiment.



chemical changes may be made without departing from die spirit or scope of the invention. To avoid detalil
not necessary to enable those skilled in the art to practice the embodiments described herein, 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 10scope of the illustrative :
embodiments are defined only by the appBRded GIRAMRESCRIEIM g to FIGURES IA and 1B, a system
100 for indicating a pressure exerted on a tissue site according to an illustrative embodiment includes a

transmitter 106 and &t [Ba &R d8iird desERtpneTibetbuaimtsE rERTIMTStatEl TRea SURES 1A and li,
two tissue site® 2 ctOd s incaiedion thioohaf apatientdDThEressumiawiichdlddsrpesitioned at the
tissue 15site 102, and a second pressure switch 112 is positioned at the tissue site. 104, In system 100,
the transmite? DL L ST ) TRt R e e A e i S SRR 10
112 receive thisdirgthsignetotidgeftmatidtrafisradttend 106 Eaichl sfrtanipiewsaharsvelicientritaband 2 is

capable of detgehing NG RISHIS %&8@&&&%‘?&%&%&?&%&}@ sga%oJ he R ERRY Ruiich. 1D may emit

a second signal 114 when the pressure exerted on the tissue site 20102 exceeds an amount that
changes the sExfadRE prsssreaenRemable thossitlsd indhsratkupssstintchermbriigr it a second
signal 116 whessthiedaressuiaiex@iagie tssuamsiteedrd axeapsisna aoadns thaihangas the slate of the

pressure switch 112. n receiving either. or bath ft%e second signals. 114, 116, the trangmitter 106
may alert the ﬁ'gti;Ir%fe%ﬁ/%l‘ﬁmégvaent‘leﬂgdo(#e\ﬁ%ip§f°§d%ﬁ%§e V%iﬁ?&%?n%eo%kgtrhﬁ%%%lﬁm T |%S%ra\f}|%sqdngl alert. The
first and $@cordo2b sitpthaldliQ8ivd 4mbdGinrans be: dafined ety bsihnahperelediniajmwithout limitation,

electromagnetc, radig, g1 uelpgi RESAIR JTHS SPUR lIeR0% ANHCI0M, NS GIARIECLFICURES 1A
and IB, are foot ulcers 103, 105. The alert emitte bg transmitter 106 in reSponse to pressure at the foot

ulcers 103, 1083tHay S18seeFEsalostolive sRokins iiedydrsa Hrasairsrd Peredableart ek 103, 105.

30Such an alegtama heiused whenibenpaiprtdQiunay-aeathenrise unableite, prenesiedatermine the
pressure beinq(@(ir%%d orr the foot ujcers 103, 105, such as when the ﬁ?tient 107 s tffetés from peripheral
neuropathy. By Aterting the patest7 W dRatizeb il d FPSUE S E NG ApTi e €0 FHEF 88 icers 103,
105, the patienitd 072may talceombpsuras tovate Vidtés theijireskatrtiotistne foot (dcdrss¥88n 10, such as by

%ftrmg;rsel%%ﬁ%ﬁé%%%%%{égb%%gﬁ% i?‘x@?%ﬂ&@nt%'?‘%‘{!aéﬂl%‘ta S AYO Y 4P RLay@rsening of the
switches 110, 112 receive the first signal 108 from the transmitter 106. Each of the pressure
switches 110, 112 is capable of detecting the pressure exerted on the tissue sites 102, 104. The
pressure switch 110 may emit a second signal 114 when the pressure exerted on the tissue site

20 102 exceeds an amount that changes the state of the pressure switch 110. Similarly, the
pressure switch 112 may emit a second signal 116 when the pressure exerted the tissue site
104 exceeds a amount that changes the state of the pressure switch 112. Upon receiving either
or both of the second signals 114, 116, the transmitter 106 may alert the patient 107 in a
variety of ways, such as by vibrating or emitting an audio or visual alert. The first and second

25  signals 108, 114, 116 may be any wireless signal, including, without limitation,
electromagnetic, radio, or Bluetooth signals.

The tissue sites 102 and 104, in the example of FIGURES 1A and 1B, are foot ulcers

103, 105, The alert emitted by transmitter 106 in responsc to pressure at the foot ulcers 103,
105 may alert the patient 107 when there is excessive pressure on the foot ulcers 103, 105,

30 Such an alert may be used when the patient 107 may be otherwise unable to properly
determine the pressure being exerted on the foot uleers 103, 105, such as when the patient 107
suffers from peripheral neuropathy. By alerting the patient 107 when excessive pressure i3

being applied to the foot ulcers 103, 105, the patient 107 may take measures to alleviate the

3



While the pressure switches 110, 112 have been described as being used with foot 5Sulcers 103, 105, the
pressure switches 110, 112 may instead be placed on or adjacent to any part of the patient's 107 body,
including those parts where ulcers or other wounds may be subjected to prolonged pressure. For
example, the pressure switches 110, 112 may be placed on or adjacent the patient's 107 heel, shoulder
blades, or buteiasuéromduiton, Wesysnlihds ofysheasshir eltwiite Hespatontlsiositanbesighted on the patient's

10107 body, dgpeBging, Wb IR AMMPRICJFsHRiSHES &%&&mgaﬁ%%@w&b@réyﬁgmﬂ%Imeone.

embodiment, when more than one pressure Switch is placed on the patient's 107 body, the transmitter
106 may outp@f‘%‘(?ﬂﬁérent alert depending on the pressure switch from which the second signal is
received. For examplghikeatizprsmitiarmeaeoutput i diferernalscioaie dsde pendinwoth fdoether the

transmitteg 106.recej SH}E econd signal 114 f l%e ressure 15switch 110 or. the second signal 116
from the presSUfE e L2 POTHS BSLtTd ShBEA T By B B S A e teaues
sites 102 and p@tdfyhadiateirits tHE prdssindusivigahess paos whercarlouationthethautigmeetssue sites 102,

104 themselvesy Theatessue A ieesd Puldzmay he AdlGRdALAUIeIWISERIAGesk Afan aricle of

clothes worn by the patient 10 ]nc,udii?i;;, wit mitation, a shoe, off-loading 20boot/shoe, shirt, or
sock, such thatitife Jshacsay thehptienes Wrdeeh sharddaplidsit thEWiske sites 102, 104 when the article is

worn. For example, thepaassi @ switehasot plsdule shaynbeadhersehte Bapnsetesomhinpaieatisface, of an
off-loading, bo EiiﬂtjeEQe to glleviate pressure from the f(%ottulﬁers 10t3, 1de5%10£1 thﬁant1 pfessure
switches 0,% 247 8?58 Higtﬁﬁof%)é’ted’l%'é‘}? g Stfsil(‘)e‘:f’%/v reh thEBBot S W{')rneb"ysthe pa ient 107. 25In
one embodiment, ¢hbddamsmitided 8is thecwrebtesthe patientspleged 18 hy pasivels 190 bhdntﬁ’gr _
embodiments. (i HANSTUN G Ak BSREHIRA @ AR P LG ARIR G A THhachheR detice being

worn by the patient 107, or coupled to one or more of the pressure‘switches 110,112, Also, in lieu of or
addition to thess¢eid ignakisaepaiverhifier eoemieylsdanrybeapanEmyeHEsshridiametly or indirectly
attach to the padjpRtis 3 0 RRGKSURR-ASABRPURKIS A0 B 30taanana hopkom arpassur@r any other

attachment device. In another‘e‘mbdogjiment the trapsmitter 106. ma r}ot be secured to the patient's 107
body, but hste XA SPAES P EARH LK WP B RESIEHENEY0 uch as a pocket or purse. The
location and attachmé&int prastranisitchised by thetzahspitted 20Gomaydepard areithéoutpud4hat is emitted

by the transmifter, 100 WHED MNSRRQRELRINS LitholdOabas SHEMEsh FRSAAIRIS 102} 104
themselves. The pressure switches 110, 112 may be adhered, or otherwise placed, on an
article of clothes worn by the patient 107, including, without limitation, a shoe, off-lcading

20 boot/shoe, shirt, or sock, such that the pressure switches 110, 112 are adjacent the tissue sites
102, 104 when the article is worn. For example, the pressure switches 110, 112 may be
adhered to an insole, or inner surface, of an off-loading boot intended to alleviate pressure
from the foot ulcers 103, 105 such that the pressure switches 110, 112 are adjacent the foot
ulcers 103, 105 when the boot is worn by the patient 107,

25 In one embodiment, the transmitter 106 is secured to the patient’s leg 118 by a strap
120. In other embodiments, the transmitter 106 may be secured to any part of the patient’s
107 body, an article being worn by the patient 107, or coupled to one or more of the pressure
switches 110,112, Also, in licu of or addition to the strap 120, the transmitter 106 may use

- any attachment mechanism to directly or indirectly attach to the patient’s 107 body, such as a

30  buckle, velcro, a magnet, a hook, a harness, or any other attachment device. In another
embodiment, the transmitter 106 may not be secured to the patient’s 107 body, but instead
held or placed in an article worn by the patient 107, such as a pocket or purse. The location
and attachment mechanism used by the transmitter 106 may depend on the output that is

emitted by the transmitter 106 when the second signals 114, 116 are received. For example, if
4



the transmitter 106 emits an audio, visual, or vibrational output, the transmitter 106 may be located where
the transmitter 106 may be heard, seen, or felt by the patient 107, respectively. In another embodiment, a
tactile feedback device (not shown) may be coupled to, adjacent, or inside one or both of the pressure
switches 110, 112. In one example, the pressure 5switches 110, 112 and one or more tactile feedback
devices may Hedgeasedtiprsldé snanaarmedéo of fuehwe aibuiichabswprbibokeingineot gumenbeither or both

of the pressurg,sydtehas:d 42 taha-~gteatod frse. e tastils feedhaskdeyiermay ot A tagtile alert to

the patient 107. The tactile alert may include vibration, including one or more taps, or electrical
stimulation. Referrind*B oSt gepedine, ajygidplepdbaskalavire Rt AL PrIER BN Stenna 122
10and a diodeadjddethadrimsidpatatettisam e prisnnssidehby 1d @ap 2l 26. ohbepiepkyBeitelrd 10 also
includes amemprane 15 (12l s mavable Betwsen. s unpiesced posiian 430 anda pressegpositon
132 based on 3 force 134 exerted on the membrane . en the orce‘f& , which may be a pressure,
is exerted on thicfppevabranch BR8N hid- ivrstinbrzone. 198emoitkss fropthined thepresved positienl180 to the

pressed pOSiti‘Pszcﬁ?e«ipa%%%‘?ﬁ@&gﬂﬁ@%&qmgﬁg%g’%‘%@?@ oS ANeHRR batAnthinergiode 124.

The electrical communication between the antenna 122 and the diode 124 causes the antenna 122 to
emit the secorftf4i§AKIEAY RtedpmRyPEerdearinempt s RardAntir H56MHHY LHBYaPR transmitter 106
to output an alert. Thus:aipatieniGamrise alelefdsbehihinpiessiwadarfiyeenaa issHrbitel epllapses the

membrane 128 into.th :?%i. osition. 20The antenna iLZ,ZBma be formed from a conducting conduit
136, The Dondiii) Mo e S HE R By J2AOARHD el Lok 2 Tt T one
embodiment, tHeormetadesseddnform 138 bentductividledrtuitd 36 wprgdedgtaiilesd Mesllar any resilient

material that is,capahi6. ol Fe14iRG I,A AGINAShAREANISRINS JArse.d 3945 FRIBR RS, TAq Senducting

conduit 136 m‘%‘also form a spiral, such as that shown in Figure 2. An inner 25 portion 137 of the spiral
1

may terminatetigbBaY e desitare 3gcseisd phrdbs nrendyatet A% chamampi Bttt bomrics 139 ethe spiral
may terminateyappedipheiyn #0) e the pressuressiah 21EQalRoneemhedimentichpouiarpartion 139

may ter ig}gte just Peefg)r ,}reacéﬂg_ éh C!L?éie 24i0 form the ga 1261.1Theré)re4t sure swit I22110 may be a
passive ddvicdNa s A IEEE S I afep M dLr A SRR GDGFE: SSEKHS RS 17 e
emhodiment, tivel firstigidn aP4 08ufkorththettransiRitteremit the second signal {14, which may be

received by the transmitter 106 and cause the transmitter 106 to oulput an alert. Thus, a

patient may be alerted when the pressure or force on a tissue site collapses the membrane 128

into the pressed position.

20 The antenna 122 may be formed from a conducting conduit 136. The conducting
conduit 136 may be made from any conducting material, such as metal. In one embodiment,
the metal used to form the conducting conduit 136 may be stainless steel or any resilient.
material that is capable of returning to an original shape after the force 134 is removed. The
conducting conduit 136 may also form a spiral, such as that shown in Figure 2. An inner

25 portion 137 of the spiral may terminate at about the center 138 of the pressure switch 110, and
an outer portion 139 of the spiral may terminate at a periphery 140 of the pressure switch 110.
In one embodiment, the outer portion 139 may terminate just before reaching the diode 124 to
form the gap 126.

The pressure switch 110 may be a passive device that does not require an independent

30 power source, such as a battery. In one embodiment, the first signal 108 from the transmitter
106 may cause the diode 124 to agitate or have a current. In the pressed position 132, the
membrane 128 may directly or indirectly touch both the antenna 122 and the diode 124 to

electrically bridge the gap 126, or close the circuit, between the antenma 122 and the diode



106 may cause the diode 124 to agitate or have a current. In the pressed position 132, the membrane
128 may directly or indirectly touch both the antenna 122 and the diode 124 to electrically bridge the gap
126, or close the circuit, between the antenna 122 and the diode 124. In this manner, any agitation or
current from the diode 124 is communicated to the antenna 122, thereby causing the antenna 122 to emit
the second sigdd In4hiTmenmieralabriwmictntratiomithadéod2 82k iforenadunietfdtilitate electrical

communication-Refygen e anfenant2R-antihe @9%&%@%@@&%@%@6 128 touches 5 both the

antenna 122 and the diode 124. In one embodiment, the membrane 128 may be formed from a
conducting material, Sfchagidiam whifohmensatiiehts Samd e EAREF’E membrane 128
may be coatedppnaitieiaedactidehasamndycingrmaiedalddn yeasethe rrmbadinestoatysa portion
144 of thednner surface 142 of the membrane 128 may be coated, or otherwise jnglude, a conducting
matorial, oMU B MR B TaL Bl 5 oA DO SRa e e T AT AR 26 may have
any shape thafcatiew & thearpemirtmemn 280, lsasteas npreb skckaetticp ressstimoditionsndEondxample, the

membrane 12§ mayhe:-Huion PahED REESPRd (ARAIRAS Q%HQQQ'CQQMH@B%%P%Y?%‘?” the
antenna 122 and the diode 124 by electrically brldglng the gap 126. Theéﬁressure switch 110 also has a

low-profile, wHERRRESEIRTHPEE présamatianiidd ol the Baspairsotfaaial prebasdad smydsissue site

or hide the pressw® smitsh-dik Whedklacaiethnganasatticle of clothes worn by a patient. For example,
the Iow-p{8flle of the Rrgssyr switch 110 E(élllta es thte Placer%ent of the %{essur SW'E% 110ona

patient's foot while thée pg‘ff%n WeA A 8fosor 8 -%%&n%r%oao e o rrf?fy 8I‘|3)lff%lrrea§'ﬁce dis&dmfort
experienced biatiteugasient: B8lalhdditionmalthoangH 2ecpermmeatpreist aidipe:prabporigewit€lrl 10 has an

approximately sguaie ahanGm HEPIHMGL L 46, MAY BAYS/ADY SDaRE. SUED anagiisular, ellitical

rectangular, polygonal, or customized shdpe. In the embodiment in which the perimeter 146 of the

pressure switclPRICeigndeiea dheapana idemeiy dindot s sirssieibyduideiagiessiite switch 110

to adapt to thejtissuasiesuRtherabieotadacentda-pish thaidPRIasuE e awilnB:dule willdae applied.
The amount of force ]ﬁﬁ re% ired to mgve the membrane 128 from the unp,resse§ posllmon 130 to the
pressed positSh T ITESHeReHEFEh ARSEmL e BFIBGHE: SRR A A e 0 BKH nitation, the

shape of the medebraneitRSfttiettirickinessyof thdame MbrarenpRBHh e watefikl dfahe prhelrédhe membrane
128 is formed (e pyivpiR.ak i nambiane a8 and e gardusivitnel g mempiqne 128 One
134 that i§ required &

may desire to adjust the amount of force guired to move the membrane 128 from the
unpressed posi#iiTsaHa R B SEPpYskibrrt 3ndoras belrdoyrotfusalisnss ogrearamapted #ie force 134
may be variedipagggqn the location of the tissue site adjacent to which the pressure switch 110 is to be
placed to take account of the varying amounts of pressure normally experienced by different parts of the

body. “vhen all o HEHIInAIPINE ShedTmeier LR Qb dhe REHTHHE MBI 8SS, the membrane 128
may move fromppinexprierse shpasititipd, 374 Pethinctsrirassad pesition shafs, such as a circular,
clliptical, rectangular, polygonal, or customized shape. In the embodiment in which the
- perimeter 146 of the pressure switch 110 is a customized shape, a uscr may cut, or otherwise
shape, the pressure switch 110 to adapt to the tissue site or other object adjacent to which the
25  pressure switch 110 will be applied.

The amount of force 134 required to move the membrane 128 from the unpressed
position 130 to the pressed position 132 may depend on a variety of factors. Such factors may
include, without limitation, the shape of the membrane 128, the thickness of the membrane
128, the material from which the membrane 128 is formed, the curvature of the membrane

30 128, and the conductivity of the membrane 128, One may desire to adjust the amount of force
134 that is required {0 move the membrane 128 from the unpressed position 130 to the pressed
position 132 for a variety of reasons. For example, the force 134 may be varied based on the

location of the tissue site adjacent to which the pressure swiich 110 is to be placed to take



5including any position intermediate between the pressed position 132 and the unpressed position 130.
En the unpressed position 130, the membrane 128 does not electrically bridge the gap 126 between the
antenna 122 and the diode 124. Little or no electrical communication may occur across the gap 126 when
the membrane 128 is in the unpressed position 130. Referring now specifically to FIGURES 3A and 3B,
the pressure switintdhnagridinsucea phudingdayen iSe e anedrhyaliffzeahpatisetitbele 124 are
disposed bet ‘the padding layer 148 and at least a portion of the membrane 128. The pressure
switch 110 may also include an adhesive layer 150 that is adapted to adhere thei)ressure switch 110

adjacent or onto a tis¥heIsHECTHRO i 1Eyes 10 sdqBextddiom e srabimy dith 182 of the pressure
switch 110, whieh b adbersy siootTesmisR partaghaitisaussiteiey apebjeshadiasersomr near 15the
tissue siteS Also, th padqling Jtaa/er 148, tcpe a#t%anna 22, orggg} di.(%de 332)4 r;aar\éebe dgggosqied between the
adhesive fayef 158 Brd" At TEASTA PoHHOH BItRE WEMBrAHE 12 ™ hie patiding Tagjer 148 may buffer, or
otherwise prowidetsepdiationhbetweesetheatitaniia, 122mdintent 22 Saiomaeminiacteice haiddethe surface

onto which the gﬁgﬁ%%&%ﬁ‘fﬂe%%&ﬁ%éﬁ@ aRYNEY Bherample 06 ARG lRvehEdS.may prevent

the antenna 122 and the 20diode 124, which may be formed from metal, from irritating or touching a
tissue site to WHIEIPERE prEcss e swwiteld rhomtigapankemerbdd i thatenirg 126/ BS1H8 miy be composed of

any cushioning or shpgk:ahs QkAINGBRENIB! L SHRIN 53 98l 13 IPeEpbadinantitihe nrgding layer 148

may have adhesive characteristics such that the padding layey. 148 may incorporate the fynction of the
adhesive%l yer'f °d’i§'|8§ %&Wﬁﬁ‘{%’e @t’]‘?&?ﬁé%%@n @gﬁ%‘é’fé%?{éﬁ{?@%@#&%@i@b&‘e The force
134 that causgadiimnieyabléhend28 itxamrmpmﬂt_:mnﬂtig wiapriesse d23ositio pd3Quosthigc prdsedyposition 132
may be from apy, SQue ,aa%%amgga 9?&%155?8‘?&% RIESRORLO RIGHRES I0:iRR fP.d e example in

which the contacting side 152 of membrane contacts a tissue site, the force 134 may be from contact
with an object #haie pessedtagiivsiibotie trysnd Kb nsaiefadin GnApssitdeh Brohbednsentsf the

patient. For example; @ l0ecRLBHeRHBRY RIGRS AaRIDSIHRE MeneaRLaBARa KafmiRbvlgng when
the pressure switch 110 is adhered to a plantar region of the patient's foat. In the example in which the

contactingPsid& 5558t & Adifghs @%gclf’}‘fﬁﬁ}:‘ilg’éhﬁéiﬁféﬁ‘f‘,aé?rghOéglﬁrﬁi‘gﬂ?c}g“o'fl@olfﬁéiéﬁpgﬁﬁfﬁcent the

tissue site, thettaveedld4 mbysoydinate Soomico kact\pihithafidruacsiferitselR#or example, if the 7
ressure swich 11 e ISP LA 95 DR AP Bl my vty
antenna 122, diode 124, or membrane 128, and the surface onto which the pressure switch 110
is adhered. By way of example, the padding layer 148 may prevent the antenna 122 and the
20 diode 124, which may be formed from metal, from irritating or touching a tissue site to which
the pressure switch 110 may be adhered. The padding layer 148 may be composed of any
cushioning or shock-absorbing material, such as a gel. In one embodiment, the padding layer
148 may have adhesive characteristics such that the padding layer 148 may incorporate the
function of the adhesive layer 150, dispensing with the need to include a separate adhesive
25  layer 150.
The force 134 that causes the membrane 128 to move from the unpressed position 130
to the pressed position 132 may be from any source, such as those deseribed with respect to
FIGURES 1A and 1B. In the example in which the contacting side 152 of membrane 128
contacts a tissue site, the force 134 may be from contact with an object that is pressed against
30 the tissue site as a result of the position or movement of the patient. For example, a floor or
shoe may press against the membrane 128 as a result of walking when the pressure switch 110
is adhered to a plantar region of the patient’s foot. In the example in which the contacting side
152 of the membrane 128 contacts an object, such as an article of clothes, adjacent the tissue

site, the force 134 may originate from contact with the tissue site itself. For example, if the
7



In one embodiment, while the pressure switch 110 is receiving a first signal, such as the first signal 108 in
FIGURES IA and 1B, from a transmitter, the membrane 128 may 5 collapse into the pressed position 132
due to the force 134 on the membrane 128, and cause electrical communication between the antenna

122 and the diode 124. The antenna 122 may emit the second signal 114 in response to this electrical
communicatioftbEtisy idhel 4h fe afkerdioihe iteldifoeshoy teHdasenerion ABR PAULRRAYISE received by

the transmitter, Refaeing {PiRIGUREsthe dranamitientAfds shawnassdingite. an illustrative 10

embodiment. The transmitter 106 outputs an alert to a patient upon re,c_eiving%a second siﬁnal from a
pessure switch, such B&¥hE ReARErLi Lk e Bretbein e its U HES T a P8 8 IiErEB0laT8Ag a patient
that pressure idbBiagigxertdd onFid iEsse sieddjatent theaprassurehswitaibriielfifsmsignal 108 emitted
by the transmigter 106. serve as the.po ource that s the pressure switches, which may be
assive. The Ha D T R ot
signals back t¢lgsaind semisenaatien betwidinidir, aenran e theoBasml2do rihsusimiyeorZimmdmittently emit
the first signal %@th@'l@c%@d‘ﬁ@ﬂ&ﬁeﬁmﬁ MAMH%ﬁs@ﬂ@c&fe&?%ﬁx%ﬁ%ﬂﬁ%@%&%@ﬂ%ﬁl@ transmitter

106 to output an alert when a signal is received from a pressure switch. For example, the transmitter 106
may include a VibEHoREFREGi& n SRS RS Htateld HBf tHEFRRSIHET TBFB6tHat causes the
transmitter 106 to vilRatarihpusFaoREEert fReting:thieadboatioshohvihacteadsimiden IGmadyebe alerted to the
presence, of excess press t a tisspe site. The transmitter 106 may also include a light emitting device
156 that e TORCER L. A6 DS DR R SR S PR PR A R 0,
transmitter 106romay piksourscivdieha wpbakdreEentidtigmitd Hsolth id QUGBS lated ptweritwhen a- signal

is received froges;22 PEESSMIRAPHE n LRENARSIIHET J06 MAkAISRNAKR AR BleGlicalanipLt device (not
shown) that electrically stimulates a patient when a signal is received from a pressure switch. Other types
of output devicE® firslsigag) bESRETEdPIR WHaskiiRmitaraDwsTve s thaRo e Rt WS also have
any shape or sigenEQuesampies, oiadbIiaon: pHstacesTat heavtihseridarokd hetayike el rvegitaycontour a
patient's body, such as when the. 30transmitter 106 is worn on the body of atient.. In another
seding tadh T SRS R M e S T S A et
transmitter loﬁrmwmﬁqepaﬂémay COIi_tiram&Btgmlat@mitbmdmaﬁt,thhéiit_ﬁamgmitﬂé]éimG may output an alert_
only when the transmier, 106 [e6eM8$:2,SIRNRLIOI & RIGSIHS.PUIROnA RISHRIR RiRgHRgriod of time,

8 such as one second, five seconds, or ten seconds. In this embodiment, the patient would not be alerted

by the transmie® OB R alatprbes ardsarbitderaiiothE Preserausiviteicls Sor menplifitsnt, momentary,

or for a very shekspefiad ®f Hmeinclude a vibrational device (not shown) located inside the transmitter 106

20 that causes the transmitter 106 to vibrate. Thus, a patient feeling the vibration of the
transmitter 106 may be alerted to the presence of excess pressure at a tissue site. The
transmitter 106 may also include a light emitting device 156 that emits light to visually alert a
patient when a signal is received from a pressure switch. The transmitter 106 may also include
a speaker 158 that emits a sound to audibly alert a patient when a signal is received from a

25  pressure switch, The transmitter 106 may also have an electrical output device (not shown)
that electrically stimulates a patient when a signal is received from a pressure switch, Other
types of output devices may also be included with the transmitier 106.

The transmitter 106 may also have any shape or size. For example, one or more
surfaces of the transmitter 106 may be curved to contour a patient’s body, such as when the

30 transmitter 106 is worn on the body of the patient. In another example, the ransmitter 106
may be small in size to permit convenient and unobtrusive carrving of the transmitter 106 by
the patient.

In an alternate embodiment, the transmitter 106 may output an alert only when the

transmitter 106 receives a signal from a pressure switch for a predetermined period of time,
8



Although the illustrative embodiments described herein have been disclosed in the 5context of certain
illustrative, non-limiting embodiments, it should be understood that various changes, substitutions,
permutations, and alterations can be made without departing from the scope of the invention as defined
by the appended claims. It will be appreciated that any feature that is described in a connection to any
one embodimentimayrelsectisl afipdisadoladsocamsn stiendsmbodisembodBhdaiie: \wianisvoldimetitis: Claim
1.A system for, MOIVQriRg RRSRL ¢R}GHEL LA LSSUESHE TRy SIEMLMRLR YRR transmitter

operable to emit a first signal, wherein the transmitter outputs an alert when the transmitter receives a
second signaliiEHE YR sBIGrRCBlH RO R PA B SR At W8facent the tissue site, the pressure switch
comprising: an aMecne dpenableltn seaaiveithefiigissignal Rrdemiiba: sasendaignal: 1 Oa diode
disposed adjacent the antenna and electrically connected to the antenna to form a circuit; and a _
membrand coVay ﬁ@ F Wgﬁzhgsgﬁt&‘ﬁﬂgoﬁi’géflﬂ%e% HHe %g\?gﬁ#]eg?r rf?%%%ﬁ‘fﬁi%%’s%%o Position to a
pressed positicmngeersebfontois gxenethidmihentembiane tndiosedhevihouitbeiwieerfrthetantenna
L5and the diodgs yPIROLIIRARIGNIAENAP S, SR500d Sighg! Wial BISBRINGNRSIR the pressed

position. Claim 2.The system of claim 1, whérein the transmitter vibrates when the transmitter receives
the second Sigtﬁgﬂm that is described in a connection to any one embodiment may also be applicable to any

other embodiment.



20 Claim 3.The system of claim 1, wherein the antenna is formed from a conducting conduit, and wherein
the conducting conduit forms a spiral. Claim 4. The system of claim 1, wherein the membrane includes a
conductive material on an antenna-facing side of the membrane. Claim 5.The system of claim 1, wherein
the membrane moves from the pressed position 25to theunpressed position when at least a portion of the
force is removed from the membrane. Claim G.ﬂ@éﬁi@m of claim 1, wherein the membrane is shaped to
form a doey &aimnfedhe system of claim 1, wherein the pressure switch is a passive device. 10 Claim
8.The system of claim 1, wherein the pressure switch further comprises: an adhesive layer adapted to

adhere the pressure switch adjacent the tissue site, and wherein the antenna is disposed between the
adhesive(ﬁi%}g} bnd thgﬁgﬁﬁ% % 9Bl ﬁé’@%‘féﬁ%‘%‘?&iﬂ?ﬁ%ﬁ‘éerémstﬁléeﬁﬁlégeéﬂre switch further

comprises: Samadbegive layer adapted to adhere the pressure switch to the tissue site, and wherein the
antenna is disposed between the a%éhesive layer and the membrane. Claim 10.The S¥Stem of claim 1,

wherein the pressdrE M RHAPRTER UG AGTRES Urfghal Wheieia e transmitigrauiaitsan Al na and the
diode are disposed betwegieth@padaingttayescaiddhaecond signal; and

a pressure switch adapted for placement adjacent the tissue site, the pressure switch
comprising:
an antenna operable to receive the first signal and emit the second signal;
10 a diode disposed adjacent the antenna and electrically connected to the
antenna to form a circuit; and
a membrane covering the antenna and the diode, the membrane movable
from an unpressed position to a pressed position when a force is
exerted on the membrane to close the circuit between the antenna
15 and the diode;
whereby the antenna sends the second signal when the membrane is in the

pressed position.

Claim 2. The system of claim 1, wherein the transmitter vibrates when the transmitter

receives the second signal.

20 Claim 3. The system of claim 1, wherein the antenna is formed from a conducting

conduit, and wherein the conducting conduit forms a spiral.

Claim 4. The system of claim 1, wherein the membrane includes a conductive material

on an antenna-facing side of the membrane.

Claim 5. The system of claim 1, wherein the membrane moves from the pressed position
25 to the unpressed position when at least a portion of the force is removed from the

membrane.
Claim 6. The system of claim 1, wherein the membrane is shaped to form a dome.

Claim 7. The system of claim 1, wherein the pressure switch is a passive device.

10



10membrane. Claim 11.The system of claim 1, wherein the pressure switch further comprises: a padding
layer formed from a gel, and wherein the antenna and the diode are disposed between the padding layer
and the membrane. 15Claim 12.The system of claim 1, wherein the pressure switch further comprises: an
adhesive layer adapted to adhere the pressure switch adjacent the tissue site, wherein the antenna is
disposed hetween the adhesive layer and.the membrane; and a padding layer disposed between the
chesiveTLy8l St the AT HERR L3 MR G R s 1 W BRI S gnat an the
second signal are rmadidhsignalayé&ilaitupiedl Thedbystahe pialain dwindiendjacte tiodesie Spacadiapart from

the antenna by a 9ap and 1\{\/herein the Enembrg e electr'&clzgllg bri%%qs the {qg\;ghwhen Eglrenmembrane isin

i 1nthe an 15 disposed between hesive layer a € membrane.
the pressed pOSItIOﬂ.éig né alm Témlahe sygtem of claim 1, wherein: the antenna |seforme(§: from a

conducting conduit, the conducting conduit forms a spiral, the membrane includes a conductive material
on an anféatta-facing sitie sifsthe Sind oy dne harsdntHee pressures wilkitb Ut hdregosepipeises:

5 an adhesive layer adapted to adhere the pressure switch to the tissue site, and

wherein the antenna is disposed between the adhesive layer and the membrane.

Claim 10. The system of claim 1, wherein the pressure switch further comprises:
a padding layer, and
wherein the antenna and the diode are disposed between the padding layer and the

10 membrane.

Claim 11. The system of claim 1, wherein the pressure switch further comprises:
a padding layer formed from a gel, and
wherein the antenna and the diode are disposed between the padding layer and the

membrane.

15 Claim 12. The system of claim 1, wherein the pressure switch further comprises:
an adhesive layer adapted to adhere the pressure switch adjacent the tissue site,
wherein the antenna is disposed between the adhesive layer and the
membrane; and

a padding layer disposed between the adhesive layer and the antenna.

20 Claim 13. The system of claim 1, wherein the first signal and the second signal are radio
signals.
Claim 14. The system of claim 1, wherein the diode is spaced apart from the antenna by a

gap, and wherein the membrane electrically bridges the gap when the membrane is in the
pressed position.

25
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an adhesive layer adapted to adhere the pressure switch adjacent the tissue site, wherein the antenna is
disposed between the adhesive layer and the membrane; and 10a padding layer disposed between the
adhesive layer and the antenna. Claim 16.A pressure switch for monitoring a pressure exerted on a tissue
site and adapted for placement adjacent the tissue site, comprising: an antenna operable to receive
a first siggrl.ar:f emit a_.second si$£all'.a c{iodr%:dis osed adjacent the antenna and electrically connected
to the 15anten g a gaag SWUEER Thé %It]ﬁler’év {9t the diode and the antenna, and operable to form a
circuit when closedhaamenmiaranfercaxefinghthecdiening aoadilie diode, the membrane movable from an
unpressed positiorh_tlto aﬁ)éestsedgoajtin%r} when a fo?;]ce is 20exerted on the membrane to bridge the gap
and close the circuit between the antenna and the diode; whereby the antenna sends a second signal
when the membraiie iméniihanerasdedepasitindud@ilamatéridheappanatusofaciaigsitie, dfittker comprising:
25a gransmitter operable }ge?n ita Hée afri{&t signal to the antenna, wherein the transmitter outputs an alert
when the transmitter receives the second signal. Claim 18.The apparatus of claim 17, wherein the
transmitter vibrateshwhess dhe traitsnitteheeceivpsstiye second signal. Claim 19.The apparatus of claim 16,
wherein the antenna s formgg, iR 2. S0 e 5 208k REGASTE Dhe QRS IR SRug forme &

site, wherein the antenna is disposed between the adhesive layer

and the membrane; and

10 a padding layer disposed between the adhesive layer and the antenna.

Claim 16. A pressure switch for monitoring a pressure exerted on a tissue site and adapted
for placement adjacent the tissue site, comprising:
an antenna operable to receive a first signal and emit a second signal;
a diode disposed adjacent the antenna and electrically connected to the
15 antenna;
a gap between the other ends of the diode and the antenna, and operable to
form a circuit when closed;
a membrane covering the antenna and the diode, the membrane movable
from an unpressed position to a pressed position when a force is
20 exerted on the membrane to bridge the gap and close the circuit
between the antenna and the diode;
whereby the antenna sends a second signal when the membrane is in the

pressed position.

Claim 17. The apparatus of claim 16, further comprising:
25 a transmitter operable to emit the first signal to the antenna, wherein the transmitter

outputs an alert when the transmitter receives the second signal.

Claim 18. The apparatus of claim 17, wherein the transmitter vibrates when the

transmitter receives the second signal.

Claim 19. The apparatus of claim 16, wherein the antenna is formed from a conducting

30 conduit, and wherein the conducting conduit forms a spiral.
12



Claim 20.The apparatus of claim 16, wherein the membrane includes a conductive material on an
antenna-facing side of the membrane. Claim 21.The apparatus of claim 16, wherein the membrane
moves from the pressed position to the unpressed position when at least a portion of the force is
removed from the Smembrane. Claim 22.The apparatus of claim 16, wherein the membrane is shaped to

form a déraMCli8im 23T RReRaRFSOE el YECtiHE G IR DARSIRAUER TR IS 98 Hi¥Sive device. Claim

24.The appataiies AfsHaimi@nwh eleinothia Db seeieesvwighefurther comprises: an adhesive layer
adapted to adhere the pressure switch adjacent the tissue site, and 1 Owherein the antenna is disposed

between the adﬂesive er and the mbrane. Claim 25.The aratus of claim 16, wherein the
h E el %% %Qg%ﬁquV S fromt (] I'CSSGE[

al . € apparatus oI clgim Crein e me .
pressure SWI{% urther co ISeS: an a&heswévrayer al ap{récmo adnere the pressure swi ch to the tissue

site, and wheusin dhecathtemmardéssdispasadibetwe anltast adhesive dayier fanck tiieamewdar &oen Glkaim 26.The

appa})ratus ofnclzéai a1{16, wherein the pressure switch further comprises: 1 5a padding layer, and wherein
the antenna ‘and the diode are disposed between the padding layer and the membrane. Claim 27.The

apparatus of claim 16, wherein the pressure switch further comprises: a padding layer formed from a gel,
and 20wkdaginRe antéhparmdthe diclenald didpasedivemesebrahe ipsbieingd tlayernandlemeemembrane.

Claim 23. The apparatus of claim 16, wherein the pressure switch is a passive device.

Claim 24. The apparatus of claim 16, wherein the pressure switch further comprises:
an adhesive layer adapted to adhere the pressure switch adjacent the tissue site, and

10 wherein the antenna is disposed between the adhesive layer and the membrane.

Claim 25. The apparatus of claim 16, wherein the pressure switch further comprises:
an adhesive layer adapted to adhere the pressure switch to the tissue site, and

wherein the antenna is disposed between the adhesive layer and the membrane.

Claim 26. The apparatus of claim 16, wherein the pressure switch further comprises:
15 a padding layer, and
wherein the antenna and the diode are disposed between the padding layer and the

membrane.

Claim 27. The apparatus of claim 16, wherein the pressure switch further comprises:
a padding layer formed from a gel, and
20 wherein the antenna and the diode are disposed between the padding layer and the

membrane.
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Claim 28.The apparatus of claim 16, wherein the pressure switch further comprises: an adhesive layer
adapted to adhere the pressure switch adjacent the tissue site, wherein the antenna is disposed between
the adhesive layer and the membrane; and 5a padding layer disposed between the adhesive layer and
the antenna. Claim 29.The apparatus of claim 16, wherein the first signal and the second signal are radio
signals. im:j .The z}ﬁ?aratus of clgir{n.m gvh rein the diode is s ac%d aé%rt from the antenna by
a gap, and WReTRin the' MetRBTHE SIbEHBAIN tHAGSIHE 855 WHan I MEHREr SRPRHSS othe pressed
position. Claim 31 ahalappecdtysafdapied tbadheioehepraprisingyiactradgrdtietheparableita emit the first
signal to the antenna, Wher}?in Ihftahtran mitter u%%)uts an alert V\ﬁhen f‘he. traﬂsmitteé]{ﬁ'ceives the second

. . . WNEerein anfenna 1s disposed between the ad Cflge ager.an (V] . .
signal; and wherein the antenna is formed Trom & conducting condui wherein the conducting conduit

forms a spiral, wherein thmenémipkanedncludes a conductive material on an antenna-facing side of the

membprane, and wherejn.the pressure switch further c rises: adhesive layer adapted to adhere
thenggrjessure switch %%leg%:né[&) i |15838%e\%’5| ‘é’??/v teFe?nW#évgﬁsfgﬁﬁgﬁq |%68?seé13 Petween the adhesive

layer and the membrane; and a padding layer disposed between the adhesive layer and the antenna.
Claim 29. The apparatus of claim 16, wherein the first signal and the second signal are

radio signals.

Claim 30. The apparatus of claim 16, wherein the diode is spaced apart from the antenna
by a gap, and wherein the membrane electrically bridges the gap when the membrane is in

10 the pressed position.

Claim 31. The apparatus of claim 16, further comprising:
a transmitter operable to emit the first signal to the antenna, wherein the transmitter
outputs an alert when the transmitter receives the second signal; and
wherein the antenna is formed from a conducting conduit,
15 wherein the conducting conduit forms a spiral,
wherein the membrane includes a conductive material on an antenna-facing side of
the membrane, and
wherein the pressure switch further comprises:
an adhesive layer adapted to adhere the pressure switch adjacent the tissue
20 site, wherein the antenna is disposed between the adhesive layer
and the membrane; and

a padding layer disposed between the adhesive layer and the antenna.
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