CRYSTALLI NE FORM OF (2S)40- N- (6- CHLORO- 2, 3- DI RYDRO

BENZ( 1, 41Dl OXI N- 2- YLMETHYL) - SULFAMEDE FI ELD OF THE | NVENTI ON [ 0001]
The present invention relates to nechanisns for the attaching a
reusabl e cabl e and housing containing a bi osensor for magnetic field
based | ocal W30 a conductive and adhesive patch BEEBIBINMHEVI ng
at an el ectrode used for electrical and nmechanical contact wth the
body surface of a patient. Mdre particularly, the invention rel ates
to a patch and cabl e attachnent rrechani sm opti m zed for use in an

el ect r ophysi ol ogy, ﬁggﬁxﬂ Eq? ﬂ'i ggt NSReNsor s
and el ectrodes for ng%i % %{gﬂ
| ocal i zati on and napplng unan ody.

BACKGROUND OF THE | NVENTI ON [0002] Many abnormal nedical conditions
in hunmans and ot her manmal s have been associated with di sease and

ot her aberrat FBAS QF JFFE NVENTIANNG or wal I's that define several
di fferent bOdg)SﬁpjaP%spre%e ALH8bn %eq’at%s‘r £ 3hecithsIB RE %ch&%&&ie&éaﬂf&s of

t he body spac evi ce ol ogies a pte Ivering
various ther aﬁﬁbl?saﬂﬂdlovﬂ@ tratjninga biesensmiforgmagnetid Bedd based logslizedomteans

i bl e. [0003], " y I
possiol e, 000y 85 S YLD 1oyl i, 00K A B HACRI
which is defi ¢ledid ahdaMhanrcabamttacbymﬁa the sbsdbe swikdct of laopatientanp¥ere t he

cardi ac Chanber't?du%agl?'i ﬁvéﬁ%bn rctlgtee ogl é)rltsch am‘j:‘ cglfei? %ﬁgctlnrn%fl nltngcglallugma !

tract, and thg or “venous vessel's ar CEREFHPE
illustrative @mana:ﬂdefsr cm";e imodyelsq:ja:(phmmgyhmmm’fgeandnammﬂed;ymaambm.

[ 0004] The tfrs%r’? Y d g]l ng deri \4at| \ées t her eof lger&i n

i ntended to nEah 2a°r§;)‘58‘8cﬁ'/‘ “‘Eeaé% SRhi°c ATEREHE T UMBET B8 5‘#‘6% ¥t engt h
by a tubul ar btadisatenwal mapyick sdmalical devizeniatieshuatan @adyh of two ends in
at | east one opening that communi cates externally of the body space.

{rachen, " and ARE<PRORGUTER THIRAVAPEBR | "1 et rative  exam os. of
I ith ded d | [
cons dor od vAB SoandlBROITE BERBY ORGP T AT OReRIA FRRRebd N Een

their branch teei msSciatbdivith paEdsk and aﬂhlalydbefrhtem@uloﬁg)ﬂﬁriyung&irw&uamm
vessels wit h| the i nlté:ﬁ ded an| | udi n i.on

re
T onary ve G ALt e o ri e HEaP gt pior Pl gapdors O g
left ventriclige body spasks, hﬂddlg:hl H&ch/\/&bhnolldg&fstﬁaldai ifoH Adiveivg @fious

typi call resents uni eredq lunenal, shape
yp y P Iseraptles to H‘leq) gy gi)aceb sing the Ieagtﬁmvaswe me£ ns 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

iltustrative 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 trachca, and the fallopian tubces are all illustrative



[ 0005] One neans of treating body spaces in a mnimally invasive
manner is through the use of catheters to reach internal organs and
vessel s ‘M.%}izﬂw oPpgy space. Electrode or el ectrophysi ql&ﬁYsz&tgﬁ)})tsozs
cat heters have been in conmon use in nedical practice for nany years.
They are used to stinulate and map el ectrical activity in the heart
and to ablate sites of aberrant electrical activity. In use, the

el ectrode catheter is inserted into a major vein or artery, e.g., the
f enor al art ereyamplpglof hespelgy witbmdthe mtended enhmgbBloodfvesshls duieals¢ heteat i s
of concern in_order,to _perfqrm mappin d_abl ation.procedures. It is
"portant t o RAGh§ SRS hAE HHR b AR S BR AE R0 pRLRER I ranct ey
Iporti ons of @uiﬁﬂm. gdlgetﬁaﬁdﬁlaelgl et gilsomiry Riins tahe vasess elithiro theohiRaded
ocations in the bo space. [ 0006 .S.  Pat. Nos. 5,391, 199,

5,443, 489, 6%8BINg6 C&W&gﬁ&@g%g@aslftge BOHORIR Y S Sbvegn o ?g?gﬂm%d are
i ncor por at ed pBRf0aS Bf M¥ir befLNGRCLIARRSEIIcRRIS ¥RRRER thhedIBlRud &ining
coordi nates of an intrabody probe are determ ned using one or nore
field sensor $he astie bypipglla pragents wiqusdty tapesod banenglohings. or ot her ant ennae
carried on the probe. Such systens are used for generating

t hree-di nensi onal |ocation information regarding a nedical probe or
cat heter. Pr¢ddshbOys neaseoSteatiogilody sppeaded minimdlly icetshet mannands

t i | s. ] t t er.nal | lied tic fjelds.
e aonet e SRR €SP BB dn Bl F R pRBPLE B B { bl
an external ggicer Eregodd dleRectropliveioWry (BEIf dattlcteys 5pa0esh iheeatioanse inThe

anplitudes of the signals generated I n response to each of the .,

radi at or coi P8} BRECHEESOHEPRY VEYS abRfY SR BSYIdOo i @ anhap Glegiricah of
the sensor cqidvityGAGh KRR AH a61Rle! stk oPIRESE AN MiAl bRy PYn d8d, VR
circuitry to genérate a field at a known frequency, distinct from

t hat of ot hecleetetcarathetes dy inscried gnipHamajphecis iog A, gandedemerabyrierie

sensor coil r b i.nt .
cor r espondi et A AFERL e the ¥habiiE PN hiahl Bl BERORSRLS i, rdey o
St at es Pat entperippl megiingmdNdlatd0 @vdcddiréQ Y isfimpedarbyo Bowaand anable to
i ncor por at ed_her gi ref.erence,. a hybrid.position sensjn ist.em
o udes. & pPOBRLRaieadt i fioon otk atticanof e BBy HR e
subj ect. Thevggselber bthed logivnginbhOsRISPicehavi ng a magnetic field
transducer and at | east one probe electrodes. A control unit is
configured to neasure position coordinates of the probe using the
magnetic fiefghok] @NSdmeeNo@fs 1918190 3aBIRY - 6, TEOFOMA Bbodioéd 1ARER
measures an i npedance between the at | east one probe el ectrodes and
one or nore peimtwhesa disclpgergs axerinearporeted thiesins bip Feferenceldessgbe pistems
measur ed posi kil j i i

p ggkf%ﬂwx ﬁﬁgﬁégﬂgg)?{eg%f al ﬂﬁraﬁ&{}; Clﬁ]rgge F’lir?/ dete n%? Eﬁb? Bnd 919 ore

measur ed i npedance. hus, 1Tn's brid nmagnetrc an
i npedance basield systssech @& aHds efficd dednd cellg ot phdeamemite baripd acdat at

multiple points on, the boy surface,of the patient. Because the .
bi osensors aﬂﬁ’%?hgguépe@fsf alfe P9 n rcgﬂﬁga??gn&l?eﬁgmefl%oqaﬁegﬁﬁmn
mappi ng syst @ifo@iaGof eb@idiNE lhymeH Qe PPoBeCor ¢dthote. PRERALIY,hAkershecoil is

bi osensors and the associ ated cabl e be reusable. The portion attached
to the skin PLaC‘fﬂr &f &ea%ﬁﬂiﬁt‘?ﬂi %’So%e&ﬁlla?,s fEBlsemoegonse i §15¢6§13]é}’ épblaetdch

i S necessary Al f; hé ) hi
por i on of { Rees R el T e AR I REET B BRSO Bt g

pat ches conpei ssmakrsfegencendiamedn hhowm seutstlyeipacsd dektionsodhe amplitades
conductive a IV |t 1S 1n contac L th.the i N, af the
pat i ont . Thooha D Ceb iR b BTER: it kot ol Bt B e
conpri se oneamf es¢dIE combetdi thy BtAion| &S thestepsdr iR PBach Nfadiawhi @il ishe

studs of the tch mate, .a biosensor and the a i ated el ectrical
cabl e all hoﬁg‘g‘ﬁa'?qﬁ IENeE BB Ey VEhEUIER B4 B?%ﬁfﬁﬁts% N [TEIARGY-
pat ch mechanygfifct afdn i SIRARRIEradiatoR -coild, B Hh@ing! s@gﬁﬁlssge%@ﬂateﬂnlﬁpﬂleand



[0010] Prior art mechani sms do not provide an adequate solution. For
exanple, U S. Patent No. 3,606,881, relates to a di sposable patch

havi ng a i rmnal with an enl arged head which ]

squeeze aﬁb@g{"feﬂ@”&ﬁ p to be secured around the netall i@@?@ﬂ%ﬁogﬁ
U S. Patent No. 3,829,826 provides a nechani cal nechani sm for
attaching to the standard male netallic snap of the standard ECG
patch. [0011] U. S. Patent No. 4,490,005 relates to a patch in which
the central st¢nsdr¢cal mayrbt sdpacatat lydirsypanayahial doimposentstar@sgneing tovthec h
permts rotati#gen?ng%ﬂLqe sensor cable while reducing the effect of
rotation on CHEFELAHA NSt al connection. U S. Patent No. 4,635, 642
relates to a disposable pad in which a conductive, preferably, silver

coat ed net al [4d7$ tindnitsd SRS PhBAL ApliRHHANG. 200BHE 660 ERIcH b Wova@nduct
with a gel matrix that is in contact with the skin of the patient.

[0012] A si niehdhincempaipsthicredn Yy edrrencs. ehdbeid position sensing s elugpeist i c
is provided i . : i , t B Ss
fit into at g%%gﬁ%ptﬁg?gg?%u?%g I ﬁ%%e]%ta § ﬁ%ﬁwe%?g??ﬁlﬁ%:&c%ﬁe osble!tllﬁ((:)lﬁ&eguch
as pol ypr opy kémseisoehder avnegnetiafibldrirahsdneer.anfl @012} ohd: [BobdPdeamileNo.

5,615,674 relates 10.a cl i contact connect.ion f contacting a
Tetal seal p fopgol tifs ertheddo SRAFS hosttl togindfes of e ke Mgl
mol ded el ect iRdRagaBee fitld G@nsanckr bR diddetsof AMS tonted uoinslsd aicasurst@hded
el ectrode made of a conductia'\age mat eri al such. as carbon-fill ed

plastic. [001BIedancs bepygeaitc Aastng S ogsciredes FRSONGPTAPTRPYESEde
el ement madepgdy a8l HGhE a%gcggrg%ﬁlﬁqrée AcllRASELAGRAAITRLE ticdonkhal |

al so el ectro conducti ve. Pat ent 780,065 relates to

a devi ce for ugi egdividtesthe BRiMAE inpBdate.t he power | ead to an el ectrode
for use on the skin. [0017] U S. Patent No 7,226,299 relates to a
circular electrical connector that engages the socket of a fenale

connect or  t hggooBRYhiks)GhUSiRh a | IBBKH NBaGRYik CedN BMpdAandce Bhdell CEYksteRIE 0TS -

[0018] Design Patent 240,166 rélates to a medical electrodé with a

rectangul ar bigsnsplognd ¢ectrode must be placed at multiple points on the boy surface of
the patient. Because the biosensors and the electrical cabling connecting them to
the EP mapping system are relatively expensive, it is ideal that the biosensors and
the associated cable be reusable. The portion attached to the skin is preferably
disposable, therefore, a disposable patch is necessary for affixing the reusable

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

[0009] Existing patchcs compriscs 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



[0019] U.S. Patent Application Publication No. 2006/0167354 rel ates
to a systemfor connecting an electrode to a conductive cable. [0020]

U S. Pat e%ﬂ%&?’h'bé:’%i on Publication No. 2006/ 0149146 reﬂ&%&%@%‘@%
g a a

devi ce havi el ectrode for contact with the patient an

pressure sensor. [0021] U S. Patent No. 5,978,693 relates to an

el ectrode having a deformation sensor such as a strain gauge. [0022]
It is an object of the present invention to provide a patch that is
gener al | y nothevshepbbEtharbady. Alwothespatghes afe0dza]large ang cenflicir witke pther
object of the present inventipn t, th ch b i bei ng
smal | er than p@%ﬁ?séﬁfcf A {315 gﬂa)b%f g?g'gd%%brgglpot%%%%aﬁ%ﬁ(ﬁ %g&? h%r a%ﬁmcgﬁt of
space used on the skin of the patient and reduce potential conflict
with other patches. [0024] Additionally, it is an obl' ect of the
present i nven?®I8h frigr grtanschanismban Bof Piftids e adsaiele PR, A or AT plgor

rotate as woy}d mi&YNSUS 6O 19RFate tblal FdpBEibR: patdAHa@ing AdRbtallil RPRRbI
Furthernore, it is an object of the present invention to have a patch

and sensor catitheamenlatdenehend redeanPrrist hagudese aetiptadoclin {abh sequaghe]
Addi tional | y’arduﬂld 'tﬁ%ﬁg‘taggj tgl%inz%l];]a@.@?g%@%@&%ﬁ@‘é@?mﬂ% e Qféy nftal

pat ch and sensor ca esi gn C be use or ot her

i nstrunent sysdchadsm f@@QRZ¢hitd taht ytandard insleametelbic sodp off the higngare €46t
invention to have a patch and sensor cable attachnent nmechani smt hat
enabl es repeé’f’"&g‘ reuse of the biosensor and sensor cable w thout any
degradation in perfornmance.

[0011] U.S. Patent No. 4,490,005 relates to a patch in which the central stud is a
metal coated non-metallic substrate and which permits rotation of the sensor cable
while reducing the effect of rotation on the metal to metal connection. U.S.
Patent No. 4,635,642 relates to a disposable pad in which a conductive,
preferably, silver coated metallic stud is inserted in order to make electrical

conduct with a gel matrix that is in contact with the skin of the patient.

[0012] A similar conductively coated electrically conductive plastic is provided
in U.S. Patent No. 5,499,628 as an cyelet that is press fit into a tcrminal made of a
resilient nonmetallic composition such as polypropylene blended with carbon

fiber.

[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 relatcs to a molded clectrode one-picce and
two-picce 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.



SUMVARY COF THE | NVENTI ON [ 0028] The present invention generally
relates to a patch and sensor assenbly for use in an

el ectrophysiol o ppi ng and abl ati on system More specjfical he
pr esent '@éﬁ?W@ﬁ”5§|ates to a patch and sensor assenbﬁ%hWhﬁﬁﬁ%%wm%
nagnetic based bi osensor is housed in a reusable portion that
connects to the mapping and | ocalization system whereas at |east a

portion of the electrode is in a disposable patch assenbly. [0029]
More specifically the present invention discloses a patch and sensor

assenbly for I devj ce i ste use the | ocatjion
of "o devi co. WALA) B RalBh N 6 PLOpmiH o Golfis g ecie qamspEdn of
portion and gheJowRPRadtFanRIEckibiifor 1o BYSiaR! € portion includes a
magnet i c- based bi osensor for providing | ocation information about the

| ocation of the device within the body of the patient to the device
Tappi Ng SYSt il 7AUNGUPhAG: RYALIRDOO GRS of (Rt SREARAI ccBlict b St
el ectrical of communi cafing an e ectrlcaP signal from

bi osensor t oengneescléml snequmtpfpa rigmaly soamctoT Hbatdingy dsdisleea papkingodevice
conprises an adheS| “¥drogel | ayer for adhering the electrode to

t he body of Pﬁ%n%ﬁ?lﬁﬁ O3 el ect r ode | ayer di sposed on the adhesive
hydr ogel | ayer, a foan1|ayer di sposed on a portion of the el ectrode
| ayer, a sec ectr caI ad fo conmuni atl ctrical
signal from P sEpesiet g Jelos glaiasdo domedical AR EPTR §satepﬁaasiﬁaran
engagenment ekgy@pttigdapted to detachably receive at l[east a portion
of the housing of the reusable portion. [0030] In a preferred

enbodi ment the sensor engagenent el enent adapted to detachably
recei ve at | r

whorei n the DaaLE DR et B RN b R B e
f or engagi ngfaronmdeng ait ¢letrodata dedntlogivpoalilé.on of t he housi ng of the
reusabl e portion and a second engagenent el enent for engaging an
indentation in the proximal end of the bottom portion of said

housi ng. [ OORIROTTUSS. eh@ﬁmp}deaﬁ@yhrbheﬂmmﬂ@eeosfat@o% ENNPODI 4 device
preferably Cﬁ%bon flber h%chlorl e (PVO) coated on at

| east one di ABH BelGHo faHW1 PRIMANC A EESHSE SEPyer chl ori de.
Preferably, an addltlonal Iayer of silver is disposed on the silver

chl ori de. [00321 The di sposabl e portion of the patch and sensor
assenbly fur {0811 UrtIRatras Ne- S678A0° refalas Iage eleaiadsoveringon defremationst

foam | ayer a ast one indentation adapted to receive
R ALl i i

the first electri second el ectrical |ead conprises a
plurality of wircs having a distal end and a proxinmal end and the

di stal ends .pluralit ar.e rayed in n_ and

post 11 oned bElARR PHESErd el s ehTRY a4 RS AR AVAR™S B6 e
first foam | ayetsibls vadsrplubecbp9f pol yet hyl ene foamwith a medica
grade acrylic pressure sensitive adhesive on the patient facing side.
The first foam |l ayer has an opening for receiving a portion of the

sensor engagpyesf1td £Maier 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.



[ 0034] The reusabl e portion of the patch and sensor assenbly further
conprises a strain relief elenent for reducing nmechanical strain on

t he connecév'?%w%g%en t he bi osensor and the sensor cablL&/PSZL]@%%QM
€,

The sensor "engagenent el enment nay be nmade of a pol ycarbona

preferably Lexan(r) polycarbonate. [0036] The di sposable portion of
the patch and sensor assenbly further includes a release |liner on

whi ch the hydrogel layer is disposed. The release liner is preferably
made of pol yd00Rs] efeticemaphit mimogedt RPET)e prietecht mveitiondoheve o attcmgndn

e 5o et RN e PR B Bhec L coL e of
connected to a device mapping and | ocalization system such as the
Carto0 system BRI EF ,DESCERI PTI ON OF TH@1 DRAW NGS [0038] FIG 1 isda
planar vi ew dP04oheAddionsilys #eés neliret 9A dhespssest Ivgioa tadaun pyich An

accordance WigtikoRednld &siphMRR douTRBE uQl HNECE LRSMBY inbtRinRR bfems| 0039]
FIG 2 is a partial cross-sectional view of the patch and sensor

cable assenbly of FIG 1 through line A-A [0040] FIG 3 is a

i . _ _ . o ' .
ensor cabl e L AriBEk hEbleh Gy e EngoRlo A% 4 Ak d R
of a second enatiedithEimtenofmezhpadie hhandalslen sapeatedi e ob rthe biosenson and

accordance w s&?so% cr:]a%lep \51%%06{\1? gn)} e\é?arclitatli(?nnih performance.

SUMMARY OF THE INVENTION

[0028] The present invention generally relates to a patch and sensor assembly for
use in an ¢lectrophysiology mapping and ablation system. More specifically, the
present invention relates to a patch and sensor assembly in which a magnetic-
based biosensor is housed in a reusable portion that connects to the mapping and
localization system whereas at least a portion of the electrode is in a disposable

patch assembly.

[0029] More specifically the present invention discloscs 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 ¢lectrical lead for communicating an

electrical signal from the electrode layer to the device mapping system and an



[0042] FIG 5 is a planar view of the top of a further enbodi nent of
a patch and sensor cable assenbly in accordance with the present

of " the pat ¥R MIRUEBhsor cabl 6 assenbly of PG 5. [oBRHORENH

a planar view of another enbodi ment of the di sposable portion of a
pat ch and sensor cable assenbly in accordance with the present
invention. [0045] FIG 8 is an expl oded view of the enbodi nent of

t he di sposablkeggpemtit@ienadt ddaptefad ddtachably serbent kabheoanaeftley of FI G
7. [0046] FI cros -sectional view of the enbodi nent of the

9is
di sposabl e p???ﬁl%(’f&?‘”fcﬂ? REHP%and sensor cable assenbly of FIG 7

through line L-L. [0047] FIG 10 is a planar top view of the reusable
sensor cable assenbly for use in the enbodi nent of patch assenbly of
FIG 7 [0048[0B0GIn 8 prefegred empbgdignegiibe seyar engrgamest clement pdapsedipe

sensor cabl e ja3seaR! e 2498 4 Odaa?llgtirf%éfg}%é)ﬁougllngbf 44 T%lgﬁ)gf‘g&'ﬁ&

DESCRI PTI ON OF THE"I NVENTI ON [ erring tot W ngs, FIG 1
depi cts a pl arharcin/iheengsizement gleinsdi eommtrisesfa filyeengagamenteidmedsior cabl e
assenbly in accordance, wi t.h t resent i-.nventi.on, sh in FIG
T the. pat oh e et ifc PRGER Tt Rs 8 rar N heltine o
a patch assemid ysctdfld anpdganaeasmentdabdngagiag emntildyntdtdo. in Benserimabdide
assenbly 130 g ngri ses a. SePSO‘i housi ng 122 that is adapted to
connect to tR 8’{3 OEPM HEUIOROF A1 AHSW8Y a sensor cable 124. In FIG 1

t he connection between the sensor housing 122 and patch assenbly 110
is a snap-fit based on the engagenent of ridge 123 of sensor housing

122 and the [8031bTheslerargderianer comprisqstcarben compesite aefamblyragrbpn fibgrs
Patch assemb Ii&’po]&v%ﬁ QHRHS B5v & o2RE AL SKast one dimension with a metallic

material such as silver chloride. Preferably, an additional layer of silver is

disposed on the silver chloride.

[0032] The disposable portion of the patch and sensor assembly further includes a
second foam layer disposed on the first foam layer and comprising at least one
indentation adapted to receive the first electrical lead. The second electrical lead
compriscs a plurality of wircs having a distal cnd 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 polyethylenc 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

clement.

[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,



112 having a plurality of indentations 113 adapted to receive the
sensor cable 124. The patch assenbly in FIG 1 is shown with three
such inde t.i abling a user to attach the sensor |y
in one ofn%ﬁﬁg@ﬂﬁ%ﬁgtions even after the disposable patc 5%?%@% y
has been placed on the patient. One or nore such indentations 113
may be used with the upper limt constrained by the ability of the
remai ni ng engagenent clenent 114 to securely engage the ridge 123 of
sensor housi n0362 ZThe Emgergogegemend dement mby be owde af apolyereanatst | ons t hat
mat ch those in ﬁ@gl%is%@l&Z}Hjﬂﬁ foamused to form foamdi sk 112 may
be any suit aB 2o RRY &FH® R R4S er nof oam  any el ast oners | i ke
rubbber, santoprene, polyurethane etc. and is preferably thernofoam

[0050] FIG 2 depicts, a partial crgss-section of th tch .and, sensor
asserbl y of 6 The disansablpatig of Medeiah And segsphogiembly, B licss o
carbon film diisdse k& dnOmkie thwinkBroBell id}els dipoSdd| YRS refdablined® on bot h
sides. Carbon filmdisk 116 is approXimately O 5 mmin thickness and

the | ayer of psifergbly neade of pelacthylcngisrephthatated PETDWith ailicope qepting s s .

O her thickn . ' isk 116 and silver chloride coating
may be used &?? SE@&ngggﬁﬁﬁ%bp%%%ithe spirit of the invention. On
the patient facing side of carbon filmdisk 116 is a hydrogel | ayer

117. Hydrogel 17.is.cC ised of. a conductive | medium

o en oot E The %ﬁ‘ﬁnﬁaﬁ A5t B8 APpoNe g pigh assCipblyansihe rolsabielh o)
bei ng a m x Qénsdi dsd@tiblPiatevnnédiddat adievivé nbppiag end bedesticsypenndetand
is approximately I mmnun in thickness. [0051] Foam di sk 112, carbon
filmdisk 118sHkdaR® By@ogel | ayer 117 general |y have approxi nately
the sane dianeter which should be | arge enough to provide a secure
attachnent to the body surface of the patient and is preferably
between 4 cmand 16 cm The only ot her conponent of patch assenbly
110 is the emHEEMIRCRIPEHINOFITHE DRAWINGSsenbl y 110 conprises only
| ow- cost conmponents in order to increase the disposability of the

pat ch assenbl[§038hFithilsis e phdi viewb! the 06 6] thpeschodnidesensoo nabbnessemidy it he
patch and sensor . assenpl 00.depicted,in FIGS. |.and 2 is the
reusabl e senéﬁ‘“%%B?Eﬂﬁéfkéﬁﬁ&°%§E?E$ﬁ@3PE%?E@W@“&Ensor cabl e
assenbly 130 conprises the aforenentioned sensor housing 122. Sensor
housing 122 is a_ two-piece design in which upper, housing, portion. 122a
is design tBOFIF Igogelﬁ HePatiipk FFopHREHONRb YiEn B? s Partéh a‘%& SHSon_ Bkt
housi ng porti.eRmbR2ir raant airbssntife A-ndge 123 that engages engagement

el ement 114 of thé patch assenbly although this ridge could be

di sposed on the upper housing portion w thout departing fromthe
spirit of th tal i L Ng: | g f a
ol yrer such SRR 3 'Y BB @ve VERSH g ish Bt Serlch RETRE LSRR,
known i n t he aad tenamctable apseefbéy aflfil(. immde fr om pol ypr opyl ene. Sensor
housi ng 122 coul d be conprised of nore than two parts w thout
departing fromthe spirit of the invention. [0053] Sensor cable
assenbl y 130 [pou1] BRE. 4Cie apkispesive hewsemsesond abibeditdat s iicheadReisses a
conductive ACL cable made of a conductive and f]exible material,
preferably 282Q8GeRCHPRINASEOTEdSH S hhs RessnhingentioRi st ed pai r
conductors for the biosensor has along with two Kevlar fibers for
added strength inside a polyneric outer sheath. One wire in sensor

cabl e 124 i s [0R428 &G of isoraiead viesy pfgthe tapoafuierthereendipdiment of Bippsk anbr
126. [0054 : i ti
126 10054 SelSPlnfaRlaudpseribydl ot BELagRmides act e

conductive material and is preferably a generally circul ar carbon

di sk coated with silver.chloride.. Ggld or platinumna l.s0 used
Mot ead of st 1DRH B o 68 <Fose StaeT et g i aPREER) BDAPaR 8301 o
be replaced weiddr sabROIsydRSly SPEIG.3S ABS or pol ycarbonate with or



[ 0055] Sensor cable assenbly 130 further conprises biosensor 126
which is a biosensor inplenented in accordance with one or nore of

gen tarm WRGHMPER ocur es are’ i ncor porat ed her oin by HaRGPUR e

Magnetic field based information from bi osensor 126 is an el ectrical
current induced by the magnetic field in which the patient is placed
and is used in a manner simlar to that used in the CartoTM EP

mappi ng systens manufactured and sold by Biosense Webster, Inc. The

el ectrical r.am bj osensor duct roug thr ee

Dui st ed pai « (REEAEG-GATh BAFRANE b wigther S PEMEaR e p R P IS or
cabl e whi ch GgaReahe sdnSoraiable EReMBBMI R0t AARkHeZR e InFYESEM Wher e
the information is used. Biosensor 126 is housed in biosensor housing
138. Isolation layer 139 is thin piece of plastic nmaterial preferably
pol ypropy! engooABEIES @ KEARADEL A GhoddhRbA befe ol 5%4 ortion of
defibrillation pulse rom Wre bl osensor 056]

can be seen ﬁh@ﬁdhlmserﬁomblez,ssembly@fl:d@v&nt ageous to have the

bi osensor 126 , ACL sensor 114 and the sensor cable 124 in the
reusabl e sensor cable assenbly 130 in order to reduce the cost of the
di sposabl e p§d0eis] BEG.Onbh yrokd-Bectiding vRengalic @ﬁliﬂdﬁnassembldjspds’ﬁﬁlei S
connected to the patch assepbl an. ea ap-fit
connect  on. PHREnPEES=RR R poter e Sremn B FIb SRR e ot ¢
part. The sensor cable assenbly may be positioned in one of several
orientations around the central axis of the patch assenbly but
rotation i s PRI BIG.8 ipyplens teoripy wathesensable seisorisgle y ©r s¥tent
114 and the g[qﬁtp amdi sk 112. [0057] FIG 3
depicts a pe?@%ggftniggcgh@l ew gécht(aﬁ%m‘s)@né@?(}fhgum ng 122 show ng the
upper sensor housing 122a the | ower sensor housing 122b and the
ridge 123. S S referably. incl es the.strain relief
Gl eent 125 SRS TR ErobE BB FleRocknd Rl SGpoh Gl S8

el ement . Strﬂiraughd{ﬂeebf-AejfmnIOJZS may be integral with sensor

housi ng 122 or nay conprise a separate polyneric sleeve that covers a
portion of sensor cable 124. [0058] FIG 4 depicts a perspective
view of a further enbodi nent of a patch and sensor cable connector in
accor dance WOHETATHEDRRAGHETION Gt 18K INSERAddPNhousi ng 222 has a

plurality of indentations 223 which are adapted to engage under

flexible engﬂﬂﬂﬁfﬁéfc BRE IR d?ajvﬁn%@"ngﬁf' lfd%h{&sgx e@%ﬁ Bfeég Hfan SRYSGRITRN

el ement 214. "As e pr evi ous odi me above, sensor
housi ng 222 bﬁﬂlmpdtah pad gensyfr cabls esssiwblyam btoerdagsaewith ﬂlezﬁseramufemmn.

engagenent e nt 2 forma. part, of t assenbh 110.
Engagement ofSrinte B39G; &R BuBPly s8isol SRR S0p SPRFER e Pop 1
flexible to easraﬁﬂnentﬂ;i Eptdll Bsentdp yEEnta serivb edlde 24emble 188, Pested
toward the peri pher e the sensor cahle_gssenbly 230 is inserted
Pt the engSURSERTY dih Fempes & THeRARTG A2 Bet 1S atpatido Fopmott

di sposabl e paelpaich aEb%HB]Wﬁ'O%d@s@I%B{E tRVEY. BeRIs. tletia)e cobiiEctidh BRRaR! €
part will have the | ever which deflects during the sngﬁgpln

oper ati on. THE saepreeusiigridd sndpaiel assemily d 19 tSWé“’ﬂ@IaﬁtbﬂS et thseam hol d
the snap tog vi ew and
cross secti oﬁ%gérpce[&vggE%n@sﬁgfcr@r}r@gb&slﬁ%gtﬁ% "Qng ﬂ?g%%%-‘?sensor
assenbly in aewentdddoé paich bsséhelydd @.sBaich asserebly ildh corPaiseha &ach dignsor
assenbly 300 | ses : p h, cabl e senb 1 nd a
sensor vabl ol EER RS Blidehfitty Rattnpiouste Re R bade 12 oo
di sk 312 havirhgpatetdasémably @NFISL 3 if ot wieH thtc@REchdihdentAidds enkBlig 4 O
accommpdat e t he sensor housigﬁg 322 and eng@gerrent el emrent 314, Two

separate cabF¥s aHechdedenser ebifresamiing esiced drneorositiegs avep aleiber to
the mappi ng afpbshBE Bhick AlseMBIyTUS bE&MplAE: off HRlIpatiRA0hS othR6d shéh connect



[ 0061] Sensor cable assenbly 330 conprises the engagenent el enent

314, sensor housing 322 wth biosensor 326 nounted inside. Sensor
cabl e 324 connect the biosensor 326 that pr 'fﬁﬁ% iC
based Iocéhlzaﬁﬁ@ﬁ%?nfornatlon to the system Sensor cgﬁ?e gﬁﬁ?ﬂﬁé
48 gauge brai ded copper wire coated with a protective polynmer with an
exposed end wel ded or bonded, preferably using a conductive epoxy to
the bi osensor 326. Strain relief elenment 325 covers a portion of the
sensor cabl e i@:izmtaiinn&)lrléena)tlw wediwith thesppemlingia bonstrpined b the abidity of the
connection of_the. ns _ reh i ng.

Bi osensor 32678 &\ bs a§n¥n| a Cllcmcsn?%rH] (fugéﬁ o%agﬁgh%rm%ggi?gggﬁoz

enbodi ment de;sagmgam amrgugemdﬁngagemnu cehteine iridedddors shat maeh hizost dal

314" has movedBBIBr ARLTEE Sy A uiorAp bk L1 BB ARLSEaOFn or dor

to rel ease anghi@ial RAAG ehelhBfoBRIATARDMSY lﬂféﬁﬂbb&ﬂtsgntbﬁl%nd)at ch
assenbly. [0062] An alternative enbodi nent for a patch and sensor

cabl e assenblpphbiurethase sicdensde piafarebly erpefeaant i nvention is depi cted
in FIGS. 7-11. FIGS. 7-9 depict the disposable patch cable assenbly
410 conprising hydrogel |ayer 417 which is exposed for adhesion to
the patient a5 Fi@iodealictsof paréaleaxsasd:ctineof th&patclh-ly@ttmgmr absagnbly of17 i s

preferably a_ hyd such as A A nd. i s I 0 025
inch in thi clfﬂésg%)%ﬁbﬁhé%g h'n? ﬁ‘e‘gg %‘ﬁfn ?935€F68§?|°ﬁaat°§ﬁi? ﬁl n%l-h%c%i

squar ﬁ ﬁn? [ %oftgdéi_li:'ith &Q@rﬁﬁf)f ﬂlv&()cﬁll loritle lntbbthoddepo Cyﬂbﬁhiﬁllrﬁ Idﬁkfllﬁ is ]

t erepht hal ate with a silico oat.in n t side facing the
hydr ogel IayépmﬁiﬁmﬂﬁbgéémHQHﬂB %F§§ lﬂﬁg E ‘ﬁ&ﬁﬂ ddr |ayer 416

which is ac %f)p:%Qm%.'tély en rﬁllﬂllﬁ’ fHid@cdi @fher MaEInc§RE 61 Eahtsel fih didkGlgsensor
| ayer 416 has base material of conductive carbon and nedical grade

pol yvi nyl ch|abd pidtesr clP@e eptinpprpRe wedetithont dyparting £ the smicaiibs s
wth a aUe r A0
coating of - sieadtl;sh MRk S kRN cifboR S BI 16 R arfaer BF,

In electri calll@oﬂyémgelvlmteh 1KCis csmpsmd df ayendutice ged ntetlmrrdmdmcé:l dhond of

t he cabl e assenbly .434 whi.ch i ace der, r.en e

el enent 414.?%%%ﬁ%m§%98ﬁﬂ?y5%é§ @?1@§%BH@ &y@pggqug q?%n s of tin
pl at ed coppersSikrSilvehChlarias @ith twatdp pesdd @bmphiarddi idadd appickidaély landl
fanned out to prOV|ge contact with the top side of the ACL sensor

| ayer 416. iy 434 should be covered with a jacket and
neet requirenments of all ANSI standards related to cables for nedica
devices. The proxi mal end of the cable assenbly 434b shoul d have a

socket assenti¥§5 Ihiioam disk Haagarear file dignhidcnd thy hﬂ@gﬁhﬁﬁwl'rlé'? gpngrally
local i zati on gﬁy‘%@?ﬂx@ﬁm@ th{ B AR GAie §tB'hldeéClF'r>g§ R Rh BihloRfae ! €

it is adapted. overa engt assenb
approxinatelymﬁﬁamnchmsntﬁﬁmimdysn@&geﬁ@anBmEmﬂhspﬂmﬁMMgbﬂa@gldf

Lexan (r) materi or_ o ol carbonat ria adapted to
recei ve the st I16 Elits! toﬁl ost% STPeED aécgeﬁ%efn}’%(/\/ﬂlld E }}es adapt ed
to fit under chigperhtdiael@nsht B4, SRESH Bcknkbly prmmslar{a;aglm featasdi sk 412a

is a circular disk of approxinmate i.nch thic

pol yet hyl ene PEAPRSRISIA O eﬁ@dﬂ&fﬁ%@éﬁ%ﬁ@%& W.orﬁthﬁrpégcga?%vé@rfg.ﬂvﬁve
adhesi ve on igpolidatchent faci ng side and adheres to sensor engagenent
el enent 414, the distal end of the cable assenbly 434 and a portion
of the ACL sensor |ayer 416. Foam di sk 412b is a circul ar foam di sk

bl acenont o (2 Shs LAERLARh 1 e paEh LG polRETOT aBRERVE o

its patient fRAGEBNQasiXis thehatsabusmsr cdbld satite il 80.t Bhet rhesablepersbre of

f dk412 F 412h | dfwht t
chased ool | ons avrgp Bt o R e S ie bt PR P s i1
depi ct the reusahl £22588%06-piabtieig@sis smdhyuphathdusihg Yseiowi1 2 i kiesigat ch
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[ 0066] Accordingly, the foregoing description should not be read as
pertaining only to the precise structures described and illustrated

in the acg i drawi ngs, but rather should be read consistent

wi th and a@ggﬁ{%'g#}?ﬂo the follow ng clainms which are tP&Tl&%@S'{Df‘?g?ﬁr
fullest and fair scope. W claim 1. Cystalline form (IS VlI) of a
conmpound of forrmula (IS) O ,NH2 (s) 0 G 2. Acrystalline formof a

conpound of formula (1S)
to fit together with lower housing portion 122b. Lower housing portion 122b

contains the ridge 123 that engages cngagement clement 114 of the patch
assembly although this ridge could be disposed on the upper housing portion
without departing from the spirit of the present invention. Sensor housing 122 is
comprised of a polymer such as ABS, nylon, polypropylene or other suitable
polymer known in the art and is preferably made from polypropylene. Sensor
housing 122 could be comprised of more than two parts without departing from

the spirit of the invention.

[0053] Sensor cable assembly 130 further comprises the sensor cable 124 which
comprises a conductive ACL cable made of a conductive and flexible material,
preferably 28 gauge braided copper wire, three twisted pair conductors for the
biosensor has along with two Kevlar fibers for added strength inside a polymeric
outer sheath. One wire in sensor cable 124 is welded or bonded using a

conductive epoxy to biosensor 126,

[0054] Sensor cable assembly 130 further comprises active current location
{ACL) disk 134 which may be made of a suitably conductive material 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 uscs
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.

11



O NH2 (s) 0 O(1'S) conmprising the follow ng powder X-ray diffraction
peaks: Pos.[ 20.] d-spacing[A]1 13.07 6.78

WO 2010/008776 PCT/US2009/048026

[0055] Sensor cable assembly 130 further comprises biosensor 126 which is a
biosensor implemented in accordance with one or more of U.S. Pat. Nos.
5,391,199, 5,443,489, 6,788,967 and 6,690,963 to Ben-Haim, whose disclosures
are incorporated herein by reference. Magnetic field based information from
biosensor 126 is an electrical current induced by the magnetic field in which the
patient is placed and is used in a manner similar to that used in the Carto™ EP
mapping systems manufactured and sold by Biosense Webster, Inc. The electrical
current from biosensor 126 is conducted through three twisted pair conductors of
the sensor cable assembly 130 to biosensor cable which connects to and EP
mapping and localization system where the information is used. Biosensor 126 is
housed in biosensor housing 138. Isolation layer 139 is thin piece of plastic
material preferably polypropylene, ABS or polycarbonate which isolates the 4KV

defibrillation pulse from ACL wire to the biosensor 126.

[0056] As can be seen from FIGS. 1 and 2, it is advantageous to have the
biosensor 126 , ACL sensor 114 and the sensor cable 124 in the reusable sensor
cable assembly 130 in order to reduce the cost of the disposable patch assembly
110. The sensor cable assembly 130 is connected to the patch assembly using an
casy to operate snap-fit connection. This force will hold the re-usable to the
disposable 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.

12



18.53 4.79 19.64 4.52 19.91 4.46 21.15 4.20 22.09 4.02

WO 2010/008776

PCT/US2009/048026

[0058] FIG. 4 depicts a perspective view of a further embodiment of a patch and

scnsor cable conncctor in accordance with the present invention.

Sensor housing

222 has a plurality of indentations 223 which are adapted to engage under flexible

engagement members 215 which form a portion of engagement element 214. As

in the previous embodiment described above, sensor housing 222 forms a part of a

sensor cable assembly 230 and engagement element 214 form a part of the patch

assembly 110. Engagement element 214 is made from a polymer that is

sufficiently flexible to enable flexible engagement members 215 to be pushed

toward the periphery while the sensor cable assembly 230 is inserted into the

engagement element 214. The snap of re-usebable to disposable part is held using

a cantilever beam tab. The disposable part will have the lever which deflects

during the snapping operation. The normal forces exherted from the cantilever

beam hold the snap together.

[0059] FIGS. 5 and 6 depict a planar top view and cross sectional view of another

embodiment of a patch and sensor assembly in accordance with the present

invention. Patch and sensor assembly 300 comprises two portions: a patch cable

assembly 310 and a sensor cable assembly 330. Patch cable assembly 310

compriscs 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

havc 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



3. Acrystalline formas in daim2, conprising the follow ng powder
X-ray diffraction peaks: Pos.r 20.1 d-spacing[A] 6.54 13.51 13.07

6.78 16. 5%3'23170:’008776 PCT/US2009/048026

sensor layer 316 is a silver chloride coated carbon film of approximately 1mm
with a silver chloride coating of approximately 0.5 mm. Below the ACL sensor
layer 316 is a hydrogel layer 317 substantially the same as the one described

above with respect to the other embodiment,

[0060] Figure 5 has the snap feature in the form of three legs. This feature also
works similar to principle of cantilever beam of Fig. 4. The legs deflect on the
reusable part conforming to the opening on the disposable side. When snapped the

beam expands providing the normal force to hold the two parts together.

[0061] Sensor cable assembly 330 comprises the engagement element 314,
sensor housing 322 with biosensor 326 mounted inside. Sensor cable 324 is used
to connect the biosensor 326 that provides magnetic based localization
information to the system. Sensor cable 324 is a 48 gauge braided copper wire
coated with a protective polymer with an exposed end welded or bonded,
preferably using a conductive epoxy to the biosensor 326. Strain relief element
325 covers a p'ortion of the sensor cable 324 in order to reduce mechanical stress
on the connection of the sensor cable to the biosensor and sensor housing.
Biosensor 326 is substantially similar to biosensor 126 for the 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 18
exposed for adhesion to the patient after removal of release liner 411. Hydrogel
layer 417 is preferably a hydrogel such as Amgel AG603 and 1s 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

14



18.53 4.79 19.64 4.52 19.91 4.46 20.17 4.40 21.15 4.20

WO 2010/008776

coating on the side facing the hydrogel layer 417. Above hydrogel layer 417 is
ACL scnsor layer 416 which is a carbon silver chloride disk. More specifically,
ACL sensor layer 416 has a base material of conductive carbon and medical grade
polyvinyl chloride (PVC) of approximately 0.004 inch in thickness with a patient
facing (bottom) coating of silver-chloride and a top coating of silver both

approximately 0.001 inch in thickness.

[0063] In electrical contact with ACL sensor layer 416 is the distal end of the
cable assembly 434 which is placed under sensor engagement element 414. Cable
assembly 434 is comprised of a 19 strands of tin plated copper wire which are
stripped at the distal end 434a and fanned out to provide contact with the top side
of the ACL sensor layer 416. Cable assembly 434 should be covered with a
jacket and meet requirements of all ANSI standards related to cables for medical
devices. The proximal end of the cable assembly 434b should have a socket
assembly which is adapted to connect to the mapping and localization system or
an interface cable for such a system for which it is adapted. The overall length of
cable assembly 434 is approximately 36 inches. Sensor engagement element 414
is made of Lexan ® material or other polycarbonate material and is adapted to
receive the distal end of the sensor cable assembly which is adapted 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 clement 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

15
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22.09 4.02 22.52 3.95 23.51 3.79 26.28 3.39 27.56

WO 2010/008776 PCT/US2009/048026

engagement elements 414¢ and 414d, sensor housing 422 with biosensor 426
mounted inside. Sensor cable 424 is used to connect the biosensor 426 that
provides magnetic based localization information to the mapping and localization
system (such as the Carto® system described herein) through a connector 428.
Sensor cable 424 is a 48 gauge braided copper wire coated with a protective
polymer with an exposed end welded or bonded, preferably using a conductive
epoxy 427 to the biosensor 426. Strain relief element 425 covers a portion of the
sensor cable 424 in order to reduce mechanical stress on the connection of the
sensor cable to the biosensor and sensor housing. Biosensor 426 is substantially
similar to biosensor 126 for the embodiment described above. Engagement
element 414¢ is an indentation in the top of the sensor housing substantially
around the circumference of the housing and which is designed to engage the lip
414a of sensor engagement element of the patch cable assembly 410.
Engagement clement 414b is an indentation in the proximal end of the bottom of
the sensor housing 422 that are adapted to engage prongs 414b of patch cable

assembly 410 in a snap-fit manner.

[0065] The preceding description has been presented with reference to presently
preferred embodiments of the invention. Workers skilled in the art and technology
to which this invention 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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3.24 28.20 3.17 33.60 2.67 4. A pharmaceutical conposition
conprising a pharmaceutically acceptable carrier and a crystalline
for as in daiml1l. 5. A pharmaceutical conposition made by m xing a
crystalline formas in Caiml and a pharmaceutically acceptable
carrier. 6. A process for nmaking a pharnmaceutical conposition
conprising mxing a crystalline formas in daiml and a

phar maceutically acceptable carrier. 7. The use of a crystalline
form as !:n ICla_i m 1l for the preparation of a medicanent for treating:

(a) anxi rel ated disorders; (b) bipolar depression (c) mani a;
(d) depriessi oaystélie REI(EPFY oaacbongioah@dfﬁrmmam (f)
epi | eptogenesis; (g) glucose rel ated dlsor ers; ) lipid related
disorders; (i) migraine; (j) obesity; (k) | NN | ) substance abuse
and (m for neur opr ot ection, a_8ubj |;s fieed t her eof .
l ] (s)
(1S).
2, A crystalline form of a compound of formula (IS
\\ _NH;

(1S)

comprising the following powder X-ray diffraction peaks:

Pos.[° 26.] d-spacing[A]
13.07 6.78
18.53 4.79
19,64 4,52
19.91 4.46
21.15 4,20
22.09 4.02

3. A crystalline form as in Claim 2, comprising the following powder X-ray diffraction
peaks:

Pos.[° 20.] d-spacing[A]
6.54 13.51
13.07 6.78
16.50 5.37
18.53 4.79
19.64 4.52
19.91 4,46
20.17 4.40
21.15 4,20
22.08 4,02
22.52 3.95
23.51 3.79
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8. Acrystalline formas in Caim1l, wherein the crystalline form
exhibits a peak tenperature of about 101.5C, as neasured by
differential scanning calorinetry. 9. Acrystalline formas in Caim
1, wherein the crystalline formexhibits a heat of nelting of about
96.2J/ g, as neasured by differential scanning calorinmetry. 10. A
crystalline formas in Caim1l, wherein the crystalline formis a
non-hydrate. 11. A crystalline formas in Qaim1, wherein the

crystalline formis non-h 'grosgé)ﬁ e- 2—-A—erystal-H ne formas in
Claim 1, wherein the crystatH Form--s—Reiirgrescopi ¢ and a
non- hydrate. 27.56 3.24
28.20 3.17
33.60 2.67
4. A pharmaceutical composition comprising a pharmaceutically acceptable carrier

and a crystalline for as in Claim 1.

5. A pharmaceutical compasition made by mixing a crystalline form as in Claim 1

and a pharmaceutically acceptable carrier.

6. A process for making a pharmaceutical composition comprising mixing a

crystéliine form as in Claim 1 and a pharmaceutically acceptable carrier.

7. The use of a crystalline form as in Claim 1 for the preparation of a medicament
for treating: (a) anxiety and related disorders; (b) bipolar depression (c) mania; (d)
depression; {e) epilepsy and related disorders; (f} epileptogenesis; (g) glucose related
disorders; (h) lipid related disorders; (i} migraine; (j) obesity; (k) pain; () substance

abuse and (m) for neuroprotection, in a subject in need thereof.

8. A crystalline form as in Claim 1, wherein the crystalline form exhibits a peak

temperature of about 101.5°C, as measured by differential scanning calorimetry.

9. A crystalline form as in Claim 1, wherein the crystalline form exhibits a heat of
melting of about 96.2J/g, as measured by differential scanning calorimetry.

10. A crystalline form as in Claim 1, wherein the crystalline form is a non-hydrate.

11. A crystalline form as in Claim 1, wherein the crystalline form is non-hygroscopic.
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12. A crystalline form as in Claim 1, wherein the crystalline form is non-hygroscopic

and a non-hydrate.
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