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therapies to the body spaces using the least invasive means possible.

[0003] As used herein, the term "body space,” including derivatives thereof, is
intended to mean any cavity within the body which is defined at least in part by a
tissue wall. For example, the cardiac chambers, the uterus, the regions of the
gastrointestinal tract, and the arterial or venous vessels are all considered

illustrative examples of body spaces within the intended meaning.

[0004] The term "vessel," including derivatives thereof, is herein intended to
mean any body space which is circumscribed along a length by a tubular tissue
wall and which terminates at each of two ends in at least one opening that
communicates externally of the body space. For example, the large and small

intestines, the vas deferens, the trachea, and the fallopian tubes are all illustrative
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Prefera a_sensor coil is
Haim, WE osc’disclosures are incorporated herein by reference, describe systems

wherein the coordinates of an intrabody probe are determined using one or more
field sensors, such as a Hall effect device, coils, or other antennae carried on the
probe. Such systems are used for generating three-dimensional location
information regarding a medical probe or catheter. Preferably, a sensor coil is
placed in the catheter and generates signals in response to externally applied
magnetic fields. The magnetic fields are generated by three radiator coils, fixed to
an external reference frame in known, mutually spaced locations. The amplitudes
of the signals generated in response to each of the radiator coil fields are detected
and used to compute the location of the sensor coil. Each radiator coil is
preferably driven by driver circuitry to generate a field at a known frequency,

distinct from that of other radiator coils, so that the signals generated by the



pl aced in the catheter and generates signals in

response to externally applied magnetic fields. The
woregnees7te f i el ds are generated by three radi at BET/U8100%048026

fixed to an external reference frame in known,

nmutual |y spaced | ocations. The anplitudes of the

signals generated in response to each of the radiator

a0 R BFy PRETEHEGPY CBRISTeEARR PRMRATRY wgpopdng to the

pagfesmbBldyatgf doygN by driver circuitry to generate a
field at a known frequency, distinct fromthat of

other radiator coils, so that the signals generated by
t 992 hdwitnged StanayPalxat A@phcamibamdnyowi/emﬁ@ﬁ@ ﬁlécm}oGovari
conponents c grres ondi the diff.erent.radiata

o BeSTPETHEA epsin Felbtiet Srudhagoaion ﬁ\%ﬁmgéaftﬁmﬁ%des a
29&% QQHQ0H Yol 1h@9dde¥d {20y 8 bbd e ityHFarspecat @He pRbE i ludes

by reference, a d position sénsing system
i abloagelser ham@b elagdeztm feadd trensdecérrand @dl@@%@nﬁ ntabezldstrdges.
f robe..i ncl or .
A oliollniBs Rtk &5 i HS PR oBRolRiud QT uBSEBE R hsine
prehfagalkecfitlddRssdudcEMthE BloseHibt. The coMPdlivailagd heusures an
nmeasure position coordi nates of the probe using the

nHprrsenes totwean the alseil eae pigbe elestredes sad gbe or mAEe points on a
CB&ES{ s%lrfaldé‘bfthg 3@ &?@?ﬁig fre Ak h{éﬁgo%%ﬁ CQ&IdY%ﬁ?eQ b ‘801%01
e Fec ro 3

| ea one es an points

bﬁﬁycﬁ{fﬁrét@s‘:ﬁeg&ea&n@dﬁ‘}'i'%qd%ﬁée Using the ”Ea.sured

position coordi nates control unit calibrates the
measur ed i npedance. [0008] Thus, in such a hybrid

ic and i eda ce ased s stens, a, bi osenspr and
2?@5?1 B s 890 el £ #95h SMBEHaRES ot HEStHgy 2
sHiobaker &d El'%@trd&tﬂlﬁﬁtbe ﬁ%‘e@ua‘% %ﬁlﬂﬁlet}io‘ﬁﬁ? B3R AhS b& dudr® of
el ectrical cabling connecting themto the EP mapping

sy@tp@twmr Bacelsatthy blogersgpeamdi the cleptrichlscabbieg tornieating them to
sors and. the associated cable.be re
R b Bt o RO VR SRa: Brgrisht JRRe Bissahpe and
t hRr Riifed dalilé SPAs@RALR, PRCHortion REE@SE a6 ¥hd Sin is preferably
affixing the reusabl e bi osensor and possibly a portion

oflisperablel drereforte at spasabls kiatchots nagesspan fasmftixing the reusable

biosensor and possibly a portion of the electrode to the skin of the patient.

[0009] Existing patches comprises one or more stainless steel studs, foam and a
conductive adhesive gel that is in contact with the skin of the patient. The
matching patch cable in existing systems primarily comprise one ore more
matching stainless steel snaps into which the studs of the patch mate, a biosensor
and the associated electrical cable all housed in an epoxy shell. Existing
biosensor cable and patch mechanisms are radiopaque, i.c., the stainless steel
snaps and studs appear on fluoroscopy. When multiple snaps are used which is
often the case in order to provide a secure and non-rotating connection between

the patch and the sensor cable, the multiple snaps do not allow the patch to take
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[0013] U.S. Patent No. 5,615,674 relates to a clamping contact connection for

contacting a fetal scalp probe.

[0014] U.S. Patent No. 5,782,761 relates to a molded electrode one-piece and
two-piece constructions for a molded electrode made of a conductive material

such as a carbon-filled plastic.

[0015] U.S. Patent No. 6,650,922 relates to an electrode element made of an

electrode made of a biodegradable material that is also electro conductive.



resilient nonmetallic conposition such as

pol ypropyl ene bl ended wth carbon fiber. [0013] U S.
we11e/0087No. 5, 615, 674 rel ates to a cl anpi ng coPCEHUS$2009/048026

connection for contacting a fetal scalp probe. [0014]

U S. Patent No. 5,782,761 relates to a nol ded

el ectrode one-pi ece and two-piece constructions for a

nol ded el ectrode nmade of a conductive material such as

a carbon-filled plastic. [0015] U S. Patent No.

6[@5@] D22 PaedrahRS 6l R0 5 aLREL 10 ded iR BNEIBRES @hnédtion of
el ectrode nade of a bi odegradable nmaterial that is

athepomice tsd to aoeldeinadevier [B@NGhe tkis, Pat ent No.
6, 780,065 relates to a device for electrica
connection of the power lead to an el ectrode for use

o[oOt e (B IS. Patdn@WNo/7,206,28 rélateend aNdrchlad 28cc22R1 cehl®$ that
to a circular electrical connector that, enagges t he

sergages dic sockenafl @ oKt coIccton dhatngpy jipelpdri@ lgcking device
| pek] ' i i |ient . [0018] Desi
R&%ﬁ%gﬁﬁ%¥%@§nggV|ng resilient prongs. [ ] si gn

Pat e lates to a nedical electrode with a
rectangul ar cube portion. [0019] U. S. Patent

lication Publication No. 2006/0167354 relates to a
?ﬁfﬂ[léhﬂeélgn doHfmé Sﬁsg AFfaieh de @r@ﬂg‘c%loe?i%“t@éﬁd’ﬂ&l} Aectangular
CalGorfiQP20] U. S. Patent Application Publication No.
2006/°0149146 rel ates to a device having an el ectrode

for contact with the patient and a pressure sensor.
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to provide a patch that is generally not visible under

fluoroscopy. [0023] It is a further object of the
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having an electrode for contact with the patient and a pressure sensor.

[0021] U.S. Patent No. 5,978,693 relates to an electrode having a deformation

sensor such as a strain gauge.

[0022] It is an object of the present invention to provide a patch that is generally

not visible under fluoroscopy.

[0023] It is a further object of the present invention that the patch be capable of
being smaller than currently used patches so as to minimize the amount of space

used on the skin of the patient and reduce potential conflict with other patches.

[0024] Additionally, it is an object of the present invention to provide a patch and

sensor cable that will not rotate as would previous designs utilizing a single snap.
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[0029] More specifically the present invention discloses a patch and sensor
assembly for use in a device mapping system used to map the location of a device
within the body of a patient comprising a reusable portion and a disposable
portion. The reusable portion includes a magnetic-based biosensor for providing
location information about the location of the device within the body of the
patient to the device mapping system, a housing adapted to house the biosensor
and a first electrical lead for communicating an electrical signal from the
biosensor to the device mapping system. The disposable portion comprises an
adhesive hydrogel layer for adhering the electrode to the body of the patient, an
electrode layer disposed on the adhesive hydrogel layer, a foam layer disposed on
a portion of the electrode layer, a second electrical lead for communicating an

electrical signal from the electrode layer to the device mapping system and an
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comprises a plurality of wires having a distal end and a proximal end and the
distal ends of the plurality of wires are arrayed in a fan and positioned between

the electrode layer and the foam layer.

[0033] The first foam layer is comprised of polyethylene foam with a medical
grade acrylic pressure sensitive adhesive on the patient facing side. The first
foam layer has an opening for receiving a portion of the sensor engagement

element.

[0034] The reusable portion of the patch and sensor assembly further comprises a
strain relief element for reducing mechanical strain on the connection between the

biosensor and the sensor cable.
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[0040] FIG "3 1s a perspective view of the strai'n
r &d thefCagtb@mystenf. or use in patch and sensor cable
assenbly of FIG 1. [0041] FIG 4 is a perspective
view of a second enbodi nent of a patch and sensor
cabl e connector in accordance with the present
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of a further e diment of a patch and sensor cable
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accordance with a first embodiment of the present invention.

[0039] FIG. 2 is a partial cross-sectional view of the patch and sensor cable

assembly of FIG. 1 through line A-A.

[0040] FIG. 3 is a perspective view of the strain relief element for use in patch

and sensor cable assembly of FIG. 1.

[0041] FIG. 4 is a perspective view of a second embodiment of a patch and sensor

cable connector in accordance with the present invention.

[0042] FIG. 5 is a planar view of the top of a further embodiment of a patch and

sensor cable assembly in accordance with the present invention.

[0043] FIG. 6 is a cross-sectional view of the embodiment of the patch and

sensor cable assembly of FIG. 5.
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invention. [0045] FIG 8 is an exploded view of the
enbodi ment of the di sposable portion of the patch and
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and the |ip of engagenent el enent 114 of patch
aHB)éﬁblF)PG-lﬁ]Ol.S apgesstscetsmehbicy of 1ite wusAdld ssasorgabloanscaibdk
112 having Lty of indentations 113 adapted to
ré%%lf'%/ehqerﬁe'%sgthﬁgﬁlgabl e 124. The patch assenbly in
FIG 1 is showm with three such indentations enabling
a user to attach the sensor cable assenbly in one of

t Braa e bESORIEMON AFBIE NP ENTION

[0049] Referring to the drawings, FIG. 1 depicts a planar view of an embodiment
of the patch and sensor cable assembly in accordance with the present invention.
As shown in FIG. 1, the patch and sensor assembly 100 comprises two major
components: a patch assembly 110 and a sensor cable assembly 130. Sensor
cable assembly 130 comprises a sensor housing 122 that is adapted to connect to
the patch assembly 110 and a sensor cable 124. In FIG. 1 the connection between
the sensor housing 122 and patch assembly 110 is a snap-fit based on the
engagement of ridge 123 of sensor housing 122 and the lip of engagement
clement 114 of patch assembly 110. Patch assembly 110 comprises a foam disk
112 having a plurality of indentations 113 adapted to receive the sensor cable 124.
The patch assembly in FIG. 1 is shown with three such indentations enabling a
user to attach the sensor cable assembly in one of three positions even after the

disposable patch assembly has been placed on the patient. One or more such



di sposabl e patch assenbly has been placed on the

patient. One or nore suchindentations 113 nay be used
wowaih/0ed126 upper |imt constrai ned by the abiliPgI/U820091€48026

remai ni ng engagenent element 114 to securely engage

the ridge 123 of sensor housing 122. Engagenent

el ement 114 contains indentations that match those in

f oam dj.sk 2. The foa ed to farmfoamdjsk 112. ma
bR Mg Hewed Sl 86 ERp i B BR R b fheblic B e
el asdi B bSgdgel@nt UBRERM14 wmceﬁn&e&%ag@mewé%etm%e s@ks6r
and is preferably thernofoam [005 FI G depicts a
phousing 122r dingagandnt glemeht 1 Wecqnégichinderdatyms dlaat nzaschethbsoyin

of. FI en through dine A-A. m di,sk 112 sts
ofpely Gk Bk RSO0 fal Sy ot TPR RS o5 o Sy
Shiaweial silth @k kitemefdahQbhly slhgemersTeREbbYet, | sBtdpeke, 116 s
approximately 0.5 nmin thickness and the |ayer of

i

sPolyaicthang gici end i prafpgblysthermodeam.0. 1 nm i n t hi ckness.

O her thicknesses of carbon filmdisk 116 and sil ver
chloride coating may be used w thout departing from

t [0O58PFIG.12 depidtdrepartiviennbddsasactidcdoftthepgeal arehdenf@cissegnbly of

TSR BT S g
ey iR SRy laf ﬁPvePaﬁoﬁé@féthtﬁ Sﬁf‘eg.pe,ﬁltb.bﬁf%lﬁl(&gm6 is

I
skin, preferably a hydroge eing amx o
SupprexihBidly 615 rdnl iothideess 4l thaiayer blaskdr ddogdrusd and

i i mtely | ' hi ck : 051 1 di
o BB O i i ER e QG TRy GRrDd G Br Oy §T6
I8REdi Rkl YhiBANERBRE Saly REUBLY witheutTRpRtif: AORE BE syt 6 the
shoul d be |arge enough to provide a secure attachnment

t ;ivenieonh doy thepatiendawng side opearbemfilnadigk 146 praehwdragsl Jayer
b n,4 an 6 cm Th nly other conponent, .of

DT AR e R 1B Mt OEa Rk eI RERRRE i atso
PRiscdiihasisepiobyrtidd (b BORRR] Sreferably ¥ hh @ogeldgingtomposent s
in order to increase the disposability of the patch
aggmlqu Ghlopde wathiysdeirhRasgd compound  and 1s approximately Imm

mm in thickness.

[0051] Foam disk 112, carbon film disk 116 and the hydrogel layer 117 generally
have approximately the same diameter which should be large enough to provide a
secure attachment to the body surface of the patient and is preferably between 4
cm and 16 cm. The only other component of patch assembly 110 is the
engagement element 114. Patch assembly 110 comprises only low-cost
components in order to increase the disposability of the patch assembly in this

embodiment.

[0052] The other component of the patch and sensor assembly 100 depicted in
FIGS. 1 and 2 is the reusable sensor cable assembly 130. The reusable sensor
cable assembly 130 comprises the aforementioned sensor housing 122. Sensor

housing 122 is a two-piece design in which upper housing portion 122a is design
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[ 0052] The ot her conponent of the patch and sensor
assenbly 100 depicted in FIGS. 1 and 2 is the reusable
w3 2nsoes7tabl e assenbly 130. The reusabl e sensoPCT/HRI089/048026

assenbly 130 conprises the aforenenti oned sensor
housi ng 122. Sensor housing 122 is a two-piece design
i n which upper housing portion 122a is designto fit

toget her. with ] ower housin [ 122b. .Lower

B AGpB ol 5 bponeating Pt Sntig BowE Prkion 122b
ePYALARS HRNIERY DT Mat CAEIBNEnchddn &t cldhenP#1 £5f @ pIR! ¥
al though thi's ridge could be dlagosed on the upper

hawsinhly ahbpugothissidgeconlddephisnaseyort thempperehaziping iportesi

the, present. i nvention.. Sepsaor._housi ng. 122 1S _conpr i .
ol TuB R et B s 3P &F R Bl i S5 2 SRR FEs
otdaprisediol aPoBmitd lsidieds ABOWY 1) pbirédylenddd oth®r suitable
preferably nade from pol ypropyl ene. Sensor housin% 122
c Belyeepknqyghisrthe a apd 1sselerablamadomaiolyrontlensut Sensor
d ' t g ' t -
SRRt 0, ColRthe ligh Bl HER HEE b ol from
ctialspirit 24 thatihedntioanpri ses a conductive ACL cabl e made
of a conductive and flexible material, preferably 28
gauge brai ded copper wire, three twisted pair

CRMAYELE QsSr éagie 406Dy A36 M er RERp ARG Wnkdt LBR 8RR
de& str de a pol t

fibers for a ngt h insi pol ynmeric outer
s baapiises @venductiee AT seabdomadcado] aacoh@dctive and ifideitlcomaterial,

b ' dyct i t 0 .bi 126.
BBl i E SRR SR s PiehBT EORFDeer the
aBlokMBoLhsa8Hg WiRERfd RBvIEAEIrs tHraldddBdrenbihGRsia®Y pbSmeric

made of a suitably conductive material and is
peefeshebthy Qneywirenmbingo¢abloul 24ris patdsdor iprdedasmged
MA&P gﬁlvgr C?'Q{iQF-r d or platinummmy al so be
u%egulﬁgiégéyd? SPTVE “hl oride for the coati ng and
the carbon di sk could be replaced with a pol yner such
as ABS or polycarbonate with or w thout carbon fibers
eH9edbidenspheabls Fssempldy 188 Bwgher sgmpysasrchehedranplosaion

; f/gk?g); %i%l? 334;%&2 F%agl&%lg@ec?fa Cﬁx)ﬁ/‘t%‘l?ztcio}{&c‘ﬁ%’ ¥ohterial and is
preferably a generally circular carbon disk coated with silver chloride. Gold or
platinum may also be used instead of silver chloride for the coating and the
carbon disk could be replaced with a polymer such as ABS or polycarbonate with
or without carbon fibers embedded therein. ACL cable 136 is attached to ACL
sensor 134 using a suitable conductive epoxy, preferably any epoxy preferably
embedded silver particles. In use, current flowing through the patient is
conducted through the hydrogel layer 117, carbon film disk 116 to ACL sensor
134 and through ACL cable 136 to the localization and mapping system that uses
the ACL information to perform localization and mapping functions in

accordance with United States Patent Application No. 2007/0016007 filed by

Govari and incorporated herein by reference or other such similar system.
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enbedded silver particles. In use, current flow ng
through the patient is conducted through the hydrogel

WO 201040087167, carbon filmdi sk 116 to ACL sensorPQBUS202048026
t hrough ACL cable 136 to the |ocalization and mappi ng
system that uses the ACL information to perform
| ocal i zati on and mappi ng functions in accordance with

Upi & St at e Paten tion No. 2007/0016007.
THosSF st s ahF SssmroinE R eRt SiiereFR o Bt e s
O0bioQ¢MI8F in§H&herftédNn RboRMSdaMt SRR mSRBTY. S G2k ¢os.
assenbly 130 further conprises biosensor 126 which is

a> 3P b4 8hseH43, 48(9I, eMBRPEE anh6,68¢.86 3 tnBen-Tiainh vormse drsclosures

arggle)cs%%(gg{eg hgr Hl %fei%reﬁ 193@21%1@@1% ?8@% é%(fs 12? a%grz fr%pnd
| Bloo¢mser BIeEd ahelceirltabiurfeaf RideS ey tMagnghétk fidle Iudwlaﬁﬁe@h
i nformati on from bi osensor 126 is an electrical

chtieshis nlargd aadisgiped Hea maprasirgllarite that pypdvip therCargpd™ EP
pﬁwtat)ﬁ‘ﬂg e%&erﬁé @%ﬁ&f&gﬂ%a‘ ?1 %8@%;) ﬁo?en@@%%f rte§ AL Bhe &i8trical

maunudna €lott leidsemnek 126 isl C&I)duaedslﬁﬂﬁgl Wﬁhﬁt&&s’ted j)anf:con'ﬂhetors of
el ectri cal curreng{from bi osensaor %6 i s conduct
bef

t Micotier e e asseRp st B tpbigscrosn athle yhichgnpests @@ﬁgéﬂ’
fgﬁgﬁng%ﬁ@ BRLN748R s %&erﬁ'v@ﬁ%@ Lo 6ARL M L&D cmag&ﬁﬁc;rsl% is

EP mapping a l'ocal i zati on system where
i héwedat bioseniser hesisitlg 1BBosehgion 14526 13% isttbugecteiof plastic

o PRRSAER T ek b b Bk by e v
A@é‘?‘l&ﬂlaﬁ@h ?ﬁl@é hehah el Whikctd thsBloddRsr tde 4KV

defibrillation pulse fromACL wire to the biosensor
126 [0056] As can be seen fromFIGS. 1 and 2, it is

ageau to h n sSensor
1 X)%EL Cﬁm%g #or° caFg{jg ﬁ?lfisf 1§1tsﬁgvan§%gse8%% ha@%sor
CBk&sas BRI YL Lot M Pirdethe éhsbeehibie1 34 tkotusadic ddnsor
di sposabl e patch assenbly 110. The sensor cabl e

asahiqpisgmbhyol 304n eEien &Eéﬂcet tHe epd 05&1@&\8})&@,@&%4@11 HsPmly
o1 E2R P AREDE SRR I b RARGREb A ol e R fsing an
seass 00 opableangsfiecdingctioay Thes foos Wwillohvddl thenre-angblofo the
S i\ggors%lble part. The sensor cable assembly may be positioned in one of several
orientations around the central axis of the patch assembly but rotation is
prohibited by the combination of the engagement element 114 and the matching

indentations in the foam disk 112.

[0057] FIG. 3 depicts a perspective view of the sensor housing 122 showing the
upper sensor housing 122a, the lower sensor housing 122b and the ridge 123.
Sensor assembly 122 preferably includes the strain relief element 125 but may
also be substantial circular without such element. Strain relief element 125 may
be integral with sensor housing 122 or may comprise a separate polymeric sleeve

that covers a portion of sensor cable 124.
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orientations around the central axis of the patch

assenbly but rotation is prohibited by the conbination
w@Roes7ethgagenent el enment 114 and t he mat chi NBCT/US2009/048026

i ndentations in the foamdisk 112. [0057] FIG 3

depi cts a perspective view of the sensor housing 122

showi ng the upper sensor housing 122a, the | ower

S using 122b and.the r sor seml
TERR8T 0 Shiger AobuRedieni L o aRtEd bR Bt A Gthd
bitnsHBabR! RAnQRorSHRSERM B wifhi the gk@ént hvichAsH. §éifé,8r housing
element. Strain relief el enent may be integra

\/\mhhmglrahhmfsmd@tqms 323 W@}ch@@maps@ ta caggearatler flexible

nmer.i ¢ sI vers ortd on of sensor
%glg] \éf%lcg gm};‘a 8rt gten%agemegw 1}1615[(‘2?? %s
f i thb Bfevediig Qﬁibﬂ&ﬁﬁen@ﬂes@rlb@d ﬂhwa N@nseMS0sing 202 forms a part of a
connector in accordance with the present 1 nvention.

Samse cahisuashareple 230 ad ersgasprnerweulqngﬁnéﬂl‘i Frasvh part ofrige paigh
‘“ngéﬁg@@f @fgd%éaggm%ﬁ SA9899 14 dGhqd f&! gJ g,rﬁg}qgaqqyent

orma portion of eng ment el enent
23T iciBatly fletibk tpesatilo ﬂ6x1bmgagmretnt dféﬁtbétsms tabopeshed
sensor housi 2 forms p nsaor cabl e
alowwid thy @@Bﬂ%{’ﬁdﬁ%‘%%%‘?ﬁca@ e@ﬁmblﬂi 0 1sgpsartgd e theof
hy le® li$h
¢ DRREhCh] AERETRLY, Hh s PRIRORIRALLC % FUFRpR i hlf ding
f h exiitiibrer boaatpb®ht dnpmﬂabbqaaﬂlﬁllthavb thegersdn e\dnd:lmm}edts

t he.pe pher whi | senso cable assenbl 230
AR ST P e et s BT b e s TopR e g
I Bedh$ BOIAhEsdap télictiResabl e part is held using a

cantil ever beamtab. The di sposable part will have the

| ever which deflects during the snappi ng operation

nlea0F RECS i BRI A bt S By B pther

pbabédinicaPofid Iﬁiﬂélﬁd’iﬂl Sehs asseably DnRbordhey vith @i pdert
enbodi nent of patch and sensor assenbly in
aBYBREN detel) atnld SeReT BreReht 300 kasHirisentwoRarEpnsa Agateh cable

ig%ﬁrglﬁlyaﬁ%ea%'ayseﬁs%g CFATRLLRBR, AP L daBRSss AiAPBED

comprises a foam disk 312 having indentation 313 (with portions 313a and 313b)
to accommodate the sensor housing 322 and engagement element 314. Two
separate cables are used to connect the biosensor and ACL sensor to the mapping
and localization system. ACL cable 334 is used to connect the ACL sensor layer
316 to the system for transmittal of current information to the localization system.
Alternatively, the ACL cable 334 can be substantially shorter than the length
necessary to reach to the mapping and localization system and can be adapted to
have a fitting that is designed to connect to a mated fitting on a cable that is
collinear with the sensor cable. In the configuration, the fitting on the ACL cable
is attached to the fitting on the additional cable that forms part of the sensor cable.
In this manner, a substantial length of the ACL cable becomes part of the reusable
sensor cable assembly. ACL cable 334 is stranded 28 gauge wire that is
sandwiched between the foam disk 312 and the ACL sensor layer 316. ACL

13



assenbly 310 and a sensor cable assenbly 330. Patch
cabl e assenbly 310 conprises a foam di sk 312 havi ng
W0 pdenesiré on 313 (with portions 313a and 313b)PEDUS2009/048026
accommodat e the sensor housing 322 and engagenent
el enent 314. Two separate cables are used to connect
t he bi osensor and ACL sensor to the mappi ng and

| ocal i zat i . 334 used to connect
¢ RidE B FGEE e Sedr Sy ino T B rovaReH Hr
ofyith W diIQat clﬂld}fd%fd@iﬁﬁ /g)@f Jp%rdxhﬁaﬂegp(ﬂlj %Al BeRwSHhE AN sensor
Alternatively, the ACL cable 334 can be substantially

shoet 246 is hamdrogel laperGtlA snstantiolly yhetsemeaa dlie ans deferibed
tion sten1and can be adapted to
l@] éﬁh¥?mﬁg&ﬁhg éwgmag%¥5ﬁ%d to connect to a nated
flttlng on a cable that is collinear with the sensor

cable. In the configuration, the flttlnP on the ACL
cm%e] Figugn ¥ hasribeisneg featurerin the fagm of threrelcas dihes satre also

C%h{% s‘irﬂﬁ‘&r tg %hp'glﬁfeacﬁ{ca tflle&{;l 1?%?% lg. Acﬁhgleg% He%&lt 3n the

manner, a su ecomes

pesubatdd parheorfemsiap keths @psing oaleadigrssbibbide. WEkn sraipped the
4 is stranded 28 auge re t |s sandmnched

bg?%efpapﬁ%pwmgdﬁhg RoRnY Ta5vg 9 R@ WORRES fOgeifEr

316. ACLsensor |layer 316 is a silver chloride coated

carbon filmof approximately mmwith a silver

c 1061 | d&ns«nactabwgassﬁmlﬂp ﬁB@xdnmmti@ls yhd)e@agametﬁeleuwnt Bk,

P SR ine Y it WSSy DB S i el Caplg izt s ve

I @SdRGkct iR &Bg%n@&fm tRATREN 3R Mhagnk Q0 65d FdaHsRion has
S

the snap feature in the form of %hree | egs. Thi
f BAOITAE0A e BLevyptRI. ﬁemqr&ablt: 6215 kS 1l pauge draideshgoppensgire

ef | ect n, t he bl art
SRk ot Wi Ry B S B SR B e
Sﬁ@ﬁﬁﬁﬂyfu@lﬁg heanlexipa egcsxyptb aNd ﬁsz&ﬂ‘lﬂm Stiaed refief demém
hold the two parts together 0061] Sensor cable

a3 eRyicys aputien abihe seror pbledehigarasitto sdugp mechpnical stress

B B S P D b

t Batsemoo 9826l SSSuhﬂg[t&lﬂlly(Slrh)ﬂ?e&ed bloseabrt k26 fooithe embodiment
described above. Engagement element 314 is a mechanical snap designed to
engage patch cable assembly 310. Engagement element 314 has moveable
clements 314a and 314b that are depressed in order to release and/or engage the

engagement element onto the patch assembly.

[0062] An alternative embodiment for a patch and sensor cable assembly in
accordance with the present invention is depicted in FIGS. 7-11. FIGS. 7-9 depict
the disposable patch cable assembly 410 comprising hydrogel layer 417 which is
exposed for adhesion to the patient after removal of release liner 411. Hydrogel
layer 417 is preferably a hydrogel such as Amgel AG603 and is approximately
0.025 inch in thickness. Release liner 411 is approximately 4.5 inches square and

is comprised of 0.005 inch thick polyethylene terephthalate (PET) with a silicone
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information to the system Sensor cable 324 is a 48

gauge brai ded copper wire coated with a protective
w@oliymes77eM t h an exposed end wel ded or bonded, PCT/US2009/048026

preferably using a conductive epoxy to the biosensor

326. Strain relief elenment 325 covers a portion of the

sensor cable 324 in order to reduce nmechani cal stress

th t he
o origg s8R it b e hefiand URRE4E7 ABal ol L RAEA
SIAUL @hsdrayRi 336 ARt id 4 Carfheh sfite cﬁI&S‘Pl‘aQ RN visle %ﬁéchﬁ@ﬂy,
above. Engagenent elenent 314 is a nechanical sna

déﬁlgs%@brﬂ@yee Hiabes pbasematerbil ef ewslpativecagioam and mecf cal grade

St ERE R R o SRR PN B 46“&@1“[@&%86&%} Afent

efh@a@e(bbmn)emagg BESitveeLRIGERE afhi opt doatiBabdClilvassanbl y.
[0062] An alternative enbodi nent for a patch and

séorimaty 8084 snchn phiplneae cor dance with the present

invention is depicted in FIGS. 7-1 1. FIGS. 7-9 depict

t he di sposabl e patch cable assenbly 410 conpri sing

hyded PRl cltayer cditdctwhittc ACLsersop dsed4fois teddisal anl dfahe
vaI of release |iner

*@%}I%S%%r%&é(ygf‘t‘%ﬁh I8P iﬁeéfuéii%’fﬁ@gﬁoé CRSASFTIGRY eﬁgrggﬁ 414. Cable
o Ckn@%g afwi i d P RNk B Hind 1&85ca;g§gr;§ﬂazvhéch are

se I'tner 411 is approxi
i sticihps] gdiadistaberd 433lacodharinsd duoto od0S comtadt withi thk top side

Pt e . S5y Lo Blofis’ ity 8 bl peaysend v,
mﬁ@ketﬁﬁ@%eﬁ%@ﬁf?%&n& YAl AXET slafd A r3RAPRI cabRY €1 fiddical

ich is a carbon silver chloride disk. Mre

S é@@«pef& dak Ipyoximdiengled sl Cﬂbiﬂ/@ﬁGMQ 434k shoubd beverpatoskétal

C ﬁSS uc}t& I&Kl/%) a%%f)t% B%sogn%e tfeymﬁﬂﬂade (ﬁ??ﬁé/hzap Xn system or
t ﬁiﬁé‘tﬁﬁzé cublt forasupiah k@yidm ffcacwmh (thoidaprad. avaiove@lldéngth of
silver-chloride and a top coating of silver both

approassARblI 47405 BRRTOXIMAFlY AO frehes niegsor gagapent plement 414
SR B BBl Do MOl RE 4R 3
urdeive $1&ndasxal anlgd genentorehblvastentblyl whichhé edapted to fit under

lip 414a and be secured by prongs 414b. Foam disk 412a is a circular disk of

approximately 0.005 inch thick white polyethylene foam with a medical grade
acrylic pressure sensitive adhesive on its patient facing side and adheres to sensor
engagement element 414, the distal end of the cable assembly 434 and a portion

of the ACL sensor layer 416. Foam disk 412b is a circular foam disk with a

plurality of indentations for structural integrity and one for placement of the

sensor cable 424. Foam disk 412b has an adhesive on its patient facing side that
causes it to adhere to the top side of foam disk 412a. Foam disk 412b is

comprised of white volara type-A closed cell polyethylene foam or an equivalent.

[0064] FIGS. 10-11 depict the reusable sensor cable assembly 430 for use with
the patch cable assembly of FIGS. 7-9. Sensor cable assembly 430 comprises the
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assenbly 434 is conprised of a 19 strands of tin

pl at ed copper wire which are stripped at the distal
werdoa®szc and fanned out to provide contact w RPET/UR09/048026

top side of the ACL sensor |ayer 416. Cable assenbly

434 shoul d be covered wth a jacket and neet

requi renents of all ANSI standards related to cabl es

for nedica devi . FOXI end cabl e

L Sl e SOR nd AT a2 B SRE B i) Bigi e s
agRphed ifst< SBNBE tatl©41 8 UIBPRI ddendt thd MEehidrak2e MMt
systemor an interface cable for such a systemfor

whiioy kel malggetwdaap@de@cahm@om udorhdtion ém étehn@rfpm&mdelocahzation

R TR el B TP B TR Sk DDt R WRbsssqr s

ORerRbhedbl P46 arztgogmag@bﬂmtearcbpiberaﬂﬁb doateddApt £frot&tive
receive the distal end of the sensor cable assenbly

waPlymer with@a skpescd 6nd peldgAgepondeg. prefraabinusipe age@dméae

D930 BT GRR R RipieReer R 4B F LR Fhofst e
WsdnRoracabyci 2dah ogﬁeadEreﬂucfeylhbdlaprcﬁBﬁwSQmSEhl@&btnilaoaon of the

adhesive on its patient facing side and adheres to
s &S CaBlda nRIRTenaTeRd HENSRT hous e Riosanser Hods étﬂb%@aﬂy

C allifr A58 Ek o l‘igdfo%g eﬁleHﬁﬁénQ Hes‘aflbfch@oﬁg- m]*ﬁ%%%ﬁﬁent

| ayer 416. Foa isk 412b 1s a circu foa
aclpmgnted lideys of indedetdrami thmts)pfaf thestensmothensihg Bulisegtinlly

and o for pl.acenent, of the sensor, cabl.e 424. Foa

G PowRd thsis ouRAST T he RSB 4Rd S Hach i QRY SR LR e i
t hpda GRMBRS chiadeMeRCNEHEt P tHWRutdHORbRI Agenedly hpam di sk
412a. Foam di Sk 412b is conprised of white volara

t ¥peagamehiodedcitc b poan/adentiteaneinftbaprosimal gné qﬁth@éuoénm of

064] F b
a3y B2 SRR o Ak R0 TR b e
Fh@&nblzrcﬁo iPaRaYs- ﬁc@ah@erassenbl y 430 conprises

t heengagenent el enents 414c and 414d, sensor housi ng
422 with bi osensor 426 nounted inside. Sensor cable

A6k PTH § o AR ¥
e ETHE e R hor 1S HR B ENR SR e PR R TRD
apﬁférm@edmtmatmmS sfytht @mcsarc WaketshskillEd it therayt sylgtehmology
desc Eed herei.n) through a connector 428.
to which this inventiont pertains will appreciate that alterations and changes in the
described structure may be practiced without meaningfully departing from the

principal, spirit and scope of this invention.

[0066] Accordingly, the foregoing description should not be read as pertaining
only to the precise structures described and illustrated in the accompanying
drawings, but rather should be read consistent with and as support to the

following claims which are to have their fullest and fair scope.
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Sensor cable 424 is a 48 gauge brai ded copper wire

coated with a protective polyner with an exposed end
wowelideos7o¢ bonded, preferably using a conduct i RET/ERIRY 048026

427 to the biosensor 426. Strain relief elenent 425

covers a portion of the sensor cable 424 in order to

reduce nechani cal stress on the connection of the

Egé@&ggable to the biosensor and sensor housi ng.

B or 426 is substantially simlar to biosensor

126 for the enbodi nent descri bed above. Engagenent

eMdwbistclaimed is's an indentation in the top of the

sensor housing substantially around the circunference

of tlheAhmth ang samwbr wksenblyi ©r desingindeeice anappgegy steheuskd po

414a of s sor .en nt el enen f the patch cable
assenbl{P 60100%}?@13)3%%{06 &lﬁlﬁﬁlﬁtbﬁ& B{’ a Batgq]ilt[ comprising a
| ndent adighle bdﬂmbﬂ ndPh QishBRablcERARtiSH, tRuBId IR cdiftising:

sensor housi ng 2 that are adapted to engage prongs
414b of p ate maga@loebaas@ bwmrysomfp@ prcrvuhng heption inferaration .

[ 0065] crlpt S P

wi 1 8ty SROBEEEmP deERT hF 0 RaP D RRRTG Bcevice
t he i neRPpin@BystdMy ker s Skl||ed in the art and

technology to which this invention pertains wll

appr eci at e t haesing edaptedite heusgribe BRsEERS in t he

descri bed sf 'Eg,sgte}ér ﬁ &) for %{) %{dn?cedqng\%ﬁ Pf%yttrlcal 51%na{lﬂf1r8m

meani ngf ul |y par ft om the princ Sspiri

scope ﬂklﬁ@mﬁyﬁmy&mkkomen@@@ﬁ@byﬁ@@pmdingly, t he
foregO| descrl L%pn shoul d.not be read as pertaining
only tﬁn dispaeabisepartion, eQMiPEdngescr i bed and

11 ustrat eda fifdiee AEERIDARKY TS UBMADES clQbad RIEbody

shoul d be read consi th and as support to
f ol | owbhiye phia¢nts mhlch are to have their fullest and
fair scope. CLAl NE: is clainmed is:. 1 ch and
sensor  avseMBRyOTas THES oS uvhc BBt
used to map;Fden a96@d1§1ﬁﬁe@6n 8 peRNInGE ti d18dtRbde |1’®ep Qely,
of a patient conpr|5|n?

an engagement element adapted to detachably receive at least a

portion of the housing of the reusable portion.

2. The patch and sensor assembly of claim 1 wherein the reusable portion
further comprises an electrode element capable of making electrical

contact with the electrode layer of the disposable portion.

3. The patch and sensor assembly of claim 2 wherein the reusable portion
further comprises a second electrical lead for communicating an electrical

signal from the electrode element to the device mapping system.
4. The patch and sensor assembly of claim 2 wherein the electrode element

comprises carbon fiber coated on at least one dimension with a metallic

material.
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reusabl e portion and a di sposable portion, the

reusabl e portion conprising: a magnetic-based
wWherwseessos for providing |ocation informti on BODUS20091¢48026

| ocation of the device within the body of the patient

to the device mapping system a housing adapted to

house the biosensor; a first electrical |ead for

communi cating an electrical signal fromthe biosensor

to the device mapping system and, and the di sposable

porty, th@?m hifd M’sor%@se%‘i’d]f%f VIRirY HRESH tHeau&hllk Material is

adhering the el ectrode to the body of the patient ; an

el ect r sitisr chlpade.di sposed on the adhesi ve hydroge

| ayer; a foam | ayer disposed on a portion of the

el ectrode | ayer; and, an engagenent el enent adapted to

det ah@hé pattieeRd ¥s@tasb@@sy oficlpin Uivaieraih tHelBethiOd Shagrial is

of the reusable portion. 2. The patch and sensor )

assenbpsjecsed Eomiths groyp sprsisiingiod: silvesetorides gpldiagd platinum.

further conprises an el ectrode el ement capabl e of

meki ng el ectrical contact with the el ectrode | ayer of

t he i $hopabh endp@nkérarsendhly dhelajpal ehheadinl tirafigosable portion

assenbly of claim2 wherein the reysable portion ,

f ur t heFITHIShERTPRIESS & Second sireuicablend foxicomgulpigagpe an clectrical

communi;eat|ih e Vﬁ%%%@@g%§&9§&gnal fromthe el ectrode
el enent "to the device prng system 4. The patch and

sensor assenbly of claim2 wherein the el ectrode

el e conprises carbon. fiber .coated on. at.|east one
i ol TSP gt AT By i wBCrei{b Jap SO Lrgprion
sensor fagSLEhhYriRE afd fcBhdtcMbeicali18ad 38 coidhichéng an
material is silver chloride.
electrical signal to a third electrical lead in the reusable portion wherein
said third electrical lead communicates said electrical signal to the device

mapping system.

9. The patch and sensor assembly of claim 1 wherein the foam layer
comprises at least one indentation adapted to receive the sensor housing

and sensor cable.

10. The patch and sensor assembly of claim 1 wherein the sensor housing is

comprised of a polymer.
11. The patch and sensor assembly of claim 10 wherein the polymer is
selected from the group consisting of polyamide, polyurethane, nylon,

PEBAX and PEEK polymers and blends thercof,

12. The patch and sensor assembly of claim 1 wherein the foam layer is

comprised of thermofoam.
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6. The patch and sensor assenbly of claim4 wherein

the netallic material is selected fromthe group
wa@omsies7reqig of : silver chloride, gold and pl atPEIIES2089/048026

The patch and sensor assenbly of claim1 wherein the

di sposabl e portion further conprises a second

el ectrical lead for communicating an el ectrical signa

to the. device i ng syste 8. Th at ¢ch and, sensor
e el ¢ B T Sactssaai s of i QBB e tBEepaRy ton
furt heprgRPRshS8Rs aRHiREINTE LI RE fcfr'r@dﬂciﬂ%ﬁgchfaﬁlfcal strain on
communi cating an electrical signal to a third

el ect r theaonhesdidn betviche theduebbar apd ithd ssnsaiteeblei n sai d
third electrical |ead comruni cates said electrica
signal to the device mapping system 9. The patch and

sensjar Tas &b hiyd @hnséd Bédimbly Whelaih 1 wHeeih GRMBnkadeeient
conprises at | east one indentation adapted to receive
t he sefl§BentRfBe digpesable PerEwrcopymsises onppr mMYfe apaeteHipand

o o R REIB he e et tn QG Dl of MRl Ah in

assenbh gnapkfichaimer. 10 wherein the polyner is selected
fromthe group consisting of polyam de, polyurethane,
nyl on, PEBAX and PEEK pol yners and bl ends thereof 12.

The IFS"?‘TEQPQEH aRE R0 ASSHIPLY c@fm @'v@{e%i&tﬁ@f_lbﬁqg | dhdnbe

foam |l ayer 1s conprised of” thernofoam 13. atch
and seslsoentsfsbatiisyoseble plogiom conyinseseone drmgore lesdbd e
portion further co [ strain relief elenment for

oduci TERELRE T TRPors paRT 1 AME4RS O06RBRYS BCHBtYsdR the

the bi gsResiusmed the sensor cable. 14. The patch and
sensor assenbly of claim1l wherein the engagenent
el enent of the disposable portion conprises one or

o1 € chfid Satltce:h laIll(P Sensor assembly of claim 1 wherein the reusable portion
comprises a second engagement element adapted to engage the

engagement element of the disposable portion.

17. The patch and sensor assembly of claim 16 wherein the second

engagement element is a mechanical snap.

18. A disposable patch assembly for use in a device mapping system used to

map the location of a device within the body of a patient comprising:

an adhesive hydrogel layer for adhering the disposable patch
assembly to the body of the patient;

an electrode layer disposed on the adhesive hydrogel layer;

a foam layer disposed on substantially all of the electrode layer;
and,

an engagement element adapted to detachably receive at least a

portion of the housing of the reusable sensor cable assembly.
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adapted to engage a ridge on the sensor housing of the

reusable portion in a snap-fit manner. 15. The patch
w@rdoses13or assenbly of claim 1 wherein the enPElyEN®N048026

el enent of the disposable portion conprises one or

nore flexi bl e engagenent nenbers adapted to engage one

or nore indentations in the sensor housing. 16. The

t d mbl y of _cl ai in.th
cudRon B pos B et reck o ol T flgEcenbrmet sHlA for
adapt egdorhMuBRERIEar H18:1RAIIATENcRIERBA hBody T the paticnt

di sposabl e portion. 17. The patch and sensor "assenbly
of cl atonthg @evibemepping Restgrcond engagenment el enent is a
mechani cal snap. 18. A di sposable patch assenbly for
use in a device mapping systemused to map the

| ocapi. oTh@disposaEie ﬁ@@hw&gehi bh@aibo 0y whkreth hath@dterminates
conpri sing: an adhesive hydrogel |ayer for adhering

t he di Byvsamihe cstrefc hysedthe fagm gethody of t he

patient; an electrode |ayer disposed on the adhesive

hydrQqgel | ayer;; a foam r disposed on substanti al

o PR s P 8y B By RS s SRRy A hL Ao
adapt eghap eholiet ahaiilayickRe & itén aik boERst a Patidk T:d)rﬁ?risﬁﬁg a
the housing of the reusable sensor cable assenbly. 19,
The di dpertignppdtha dispeseblopastions [thy iepsedla partigregomprising:

conpri sing § ' ' - [ -
comr {19 uaaRL A0k) SRETLEL G2 ARIAL ELES [iSlason
devi ceaboap ficrigcsipatofthe ®Oicc Wichidilepodalol encpaticft to the device

assenbly of claim 19 wherein the cable term nates
bet weeH2PHBZ YL ode | ayer and the foam | ayer.

a housing adapted to house the biosensor having a top portion and
a bottom portion; and,

a first electrical lead for communicating an electrical signal from
the biosensor to the device mapping system;
and the disposable portion comprising:

an adhesive hydrogel layer for adhering the electrode to the body
of the patient ;

an electrode layer disposed on the adhesive hydrogel layer;

a foam layer disposed on a portion of the electrode layer;

a second electrical lead for communicating an electrical signal
from the electrode layer to the device mapping system and,

a sensor engagement element adapted to detachably receive at least
a portion of the housing of the reusable portion wherein the engagement
element comprises a first engagement element for engaging an indentation
in the top portion of the housing of the reusable portion and a second
engagement element for engaging an indentation in the proximal end of

the bottom portion of said housing.
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2 1. A patch and sensor assenbly for use in a device

mappi ng systemused to map the | ocation of a device
waowalkoes7the body of a patient conprising a reuBEbUS2009/048026

portion and a di sposable portion, the reusable portion

conprising: a magnetic-based biosensor for providing

| ocation information about the |ocation of the device

wi t hj,n the body, of the tiept to.the devjce [
oy CenT DD HEREMhE SRRy 81 HALR ) PHE'EH BEGHEgPoe [er
havi ngc@inp@Rs BAbbA AR HcoRCl bRM RA%thOBim@Rn With a
first electrical |ead for comrunicating an el ectrical

si gnal mictadlm mhteripi. osensor to the devi ce mappi ng
system and the di sposable portion conprising: an
adhesi ve hydrogel |ayer for adhering the electrode to

t he 230WHe ﬁzitcm b fatoreRicnblabf Shie LI etherditiRmdhlsp agedial
on the adhesi ve hydrogel |ayer; a foam |l ayer disposed
on a pbrsilverchgridche el ectrode | ayer; a second

electrical |lead for comuni cating an el ectrical signa
fromthe electrode |ayer to the device nmappi ng system
and,24aThepsoli aehgagamBsimig) efrelaim at apiestn the cddioachalpbyite
receive at /| east a_portion of the housing of the

r eusabFPRMPHYE £9 onABFed HOH@VH@HQE@@H@m el ement
conprises a first engagenent el enent for engagi ng an
indentation in the top portion of the housing of the

r eusabTee parh amhscana aascedp nficlemya erercin tleenealtic horterial

engagi an indentation jn the proximl end gf the
bot t o BT FORPIGES & 154" Rbuilhgisbed phan Al enchiprde
sensor assenbly of claim20 wherein the el ectrode

| ayer conprises carbon conposite coated on at |east
one 2§ rdwiatsh anf sensar assembly of claim 21 wherein the disposable

portion further comprise a second foam layer disposed on the first foam
layer and comprising at least one indentation adapted to receive the first

electrical lead.

27. The patch and sensor assembly of claim 21 wherein the second electrical
lead comprises a plurality of wires having a distal end and a proximal end
and the distal ends of the plurality of wires are arrayed in a fan and

positioned between the electrode layer and the foam layer.
28. The patch and sensor assembly of claim 21 wherein the foam layer is
comprised of polyethylene foam with a medical grade acrylic pressure

sensitive adhesive on the patient facing side.

29. The patch and sensor assembly of claim 27 wherein the foam layer has an

opening for receiving a portion of the sensor engagement element.
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metallic material. 23. The patch and sensor assenbly
of claim2 1 wherein the netallic material is silver
wa@liooisize 24. The patch and sensor assenbly oPCTIUS2009/@48026
1 wherein the carbon conposite conprises carbon fiber
and pol yvinyl chloride. 25. The patch and sensor
assenbly of claim22 wherein the netallic materi al
of .silv d on the

further, conprises a |ayer i Spose :
i1 v T PP i Sepfor ot fluh ! $BGDT e Bableyogion
cl ai m BrheWBRhSiRs b RBaidirSIRTS RS RRTEARM HEARTCal strain on
conprise a second foam | ayer disposed on the first

f oam | thgeonegetion begrees thegiatenswand thyrensargeblcat i on
adapted to receive the first electrical |ead. 27. The
pat ch and sensor assenbly of claim2 1 wherein the

sec@1dTRE paith hkbdenbsradsceUTP oL Sighn a1 Rihdfed thieYeor W T €S
having a distal end and a proxinal end and the distal
ends ofngagempntglenint s eomnasedef pelEcaabenaited in a fan
and positioned between the el ectrode |ayer and the

O BH e o RGPPSR Rl

pol yet Rytheneorh@ases wirélbase liedbic@hich tiadey @egal ldyer is disposed.
pressure sensitive adhesive on the patient facing
side. 29. The patch and sensor assenbly of claim27

whergl fpl Paﬁ @Qﬁd‘l&%‘%@s&ﬂﬁ éf‘clgf?x?@} %eie?ﬁ @%‘%8%5@1&% R
port1on o the sensor engagenent el ement. 30. e pa%ch
and seosoprised 9€pblyygthgfene kaephtZaldte WPIET ewith & hdicortisaibihg on

portion further conprises a strain relief elenent for
reduciﬁ@sﬁgégﬂﬁggﬁﬂggﬁﬁﬁfﬁwﬁh t he connection between
t he bi osensor and the sensor cable. 31. The patch and

sensor assenbly of claim2 1 wherein the sensor
engadeAshspositderpaith cable ayspmblyeidr ofe with y carsbldaatmsor cable

assembly in a device mapping system used to map the location of a device
within the body comprising;:

an adhesive hydrogel layer for adhering the electrode to the body
of the patient ;

an electrode layer disposed on the adhesive hydrogel layer;

a foam layer disposed on a portion of the electrode layer;

an electrical lead for communicating an electrical signal from the
electrode layer to the device mapping system and,

an engagement element adapted to detachably receive at least a
portion of the reusable sensor cable assembly wherein the engagement
element comprises a first engagement element for engaging an indentation
in the top portion of the sensor cable assembly and a second engagement
element for engaging an indentation in the proximal end of the sensor

cable assembly.
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32. The patch and sensor assenbly of claim2 1 wherein
t he di sposabl e portion further conprises a rel ease
wo pmewossme whi ch t he hydrogel |ayer is di sposedPCBBS20091@48026
pat ch and sensor assenbly of claim31 wherein the
rel ease liner is conprised of polyethylene
terephthalate (PET) with a silicone coating on the

i de, faci t he h | | : .. [ I tch
cabl s A0S EREP Y eahheR e elidust o sBREDT e alspaose
assenblayei dbnfpridey tBoBRRpIIe SYAEEHN HSI8Lkt bR MR nLBE with a
| ocation of a device within the body conprising: an

adhesi wetatyameigekl. | ayer for adhering the el ectrode to
the body of the patient ; an electrode | ayer di sposed
on the adhesive hydrogel |ayer; a foam |l ayer disposed
on B6PThE HiPosabletparhelaBlelas@debly Y Elhim 34 whbRGd the @ddtallic
| ead for conmunicating an electrical signal fromthe

el ect r Bateriabpsiverghligledeyi ce mappi ng system and, an

engagenent el enent adapted to detachably receive at

| east a portion of the reusable sensor cable assenbly
wher3¥i Th¢ ispevabegatrchriblelasseritly odeipint 34 s/harein ths tcarbon

engagenent el enent. for engagi ng an i.ndentatjon in the
top po?qmwtswmﬁese%%gb@fl%@gbw s ghﬁog -a second
engagenent el enent for engaging an indentation in the
proxi mal end of the sensor cabl e assenbly.35. The

di sp@sabt dispasable paahl ceblasisemidlly oOélaich 3 mha@imthe meitallic

Il N T e O

36. The di sposabl e patch cable assenbly of claim 34

wherein the nmetallic material is silver chloride.
39. The disposable patch cable assembly of claim 33 further comprising a

second foam layer disposed on the first foam layer and comprising at least

one indentation adapted to receive the first electrical lead.

40. The disposable patch cable assembly of claim 33 wherein the electrical
lead comprises a plurality of wires having a distal end and a proximal end
and the distal ends of the plurality of wires are arrayed in a fan and

positioned between the electrode layer and the foam layer.
41. The disposable patch cable assembly of claim 33 wherein the foam layer is
comprised of polyethylene foam with a medical grade acrylic pressure

sensitive adhesive on the patient facing side.

42. The disposable patch cable assembly of claim 40 wherein the foam layer

has an opening for receiving a portion of the sensor engagement element.

43. The disposable patch cable assembly of claim 33 further comprises a

release liner on which the hydrogel layer is disposed.
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37. The di sposabl e patch cable assenbly of claim 34
wherein the carbon conposite conprises carbon fiber
wa@edoped7yei nyl chl oride. 38. The di sposabl e pakChuszby/e48026
assenbly of claim35 wherein the netallic materia
further conprises a |layer of silver disposed on the
silver chloride. 39. The di sposabl e patch cable
assenbly of claim33 further conprising a second foam
| ayer disposed on the first foamlayer and conpri sing
at |@ashe ?zﬁ@h hﬁtﬂ&'ﬂ&&tds%@ﬁ BPLIBHN 4O Wheksh MR rélb&scllinesls
el ectrical |lead. 40. The di sposabl e patch cable
asse rrbbq;rnmsedmpcxiysthymé tesephthdlete ¢PIEEL witle alsilicengicoating on
conpri ses. l.ural it res having a distal end and
a proxﬁ1 <%gﬁgngﬁglpﬁg%ﬁ.§% ends of the plurality of
wWres are arrayed in a fan and positioned between the
el ectrode |l ayer and the foamlayer. 41. The di sposabl e
pat ch cabl e assenbly of claim 33 wherein the foam
| ayer is conprised of polyethylene foamw th a nedica
grade acrylic pressure sensitive adhesive on the
patient facing side. 42. The di sposabl e patch cable
assenbly of claim40 wherein the foam |l ayer has an
opening for receiving a portion of the sensor
engagenent el enent. 43. The di sposabl e patch cabl e
assenbly of claim33 further conprises a rel ease |iner
on which the hydrogel layer is disposed.4. The patch
and sensor assenbly of claim42 wherein the rel ease
liner is conprised of polyethylene terephthal ate (PET)
with a silicone coating on the side facing the
hydr ogel | ayer.
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