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thersepatate leads spmetimes bgpome entangled with each other during use and/or during
application of the electrodes to the various body locations. Entanglement of the leads
may make it more difficult and/or time-consuming to apply the electrodes, which may
delay diagnosis and/or increase the time, and therefore cost, of the ECG procedure, as

well as possibly inconveniencing the patient. Entanglement of the leads may be a minor

inconvenience during routine medical procedures, such as an annual check-up. However,
entanglement may be life threatening during emergency situations in which an immediate

ECG read-out is critical.

[0004]  To reduce entanglement of the electrode leads, some known ECG systems
embed the clectrodes and the corresponding leads within an insulative sheet of material
that is placed over the patient’s chest area and/or the other additional body locations. The
electrodes are embedded within the sheet at fixed locations that, when the insulative sheet
is placed over the patient’s body, correspond to the desired locations on the patient for
taking ECG measurements. However, because body size and/or shape may vary greatly
between different patients, the fixed location of one or more of the electrodes within the
insulative sheet may not correspond to the desired location for taking ECG measurements
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an electrode, the flexible ribbonized cable core being separable into a plurality of
branches that are each joined to adjacent branches by a separable interface prior to
separation, each of the plurality of branches comprising a corresponding one of the
branch end portions, each of the plurality of branches comprising a generally planar
ribbon conductor extending along the corresponding branch from the proximal end
portion of the ribbonized cable core to the corresponding branch end portion.



[0006a]In a first aspect of the invention, there is

provi ded an el ectrode | ead set for electrica

connection to a body, said electrode | ead set

conprising: a flexible ribbonized cable core

ext endi ng between a proxi mal end portion and a di stal

end portion, the distal end portion conprising a

plurality of branch end portions that are each
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plurality of branch end portions that are each
configured to hold an el ectrode. The flexible
ri bboni zed cable core is separable into a plurality
of branches that are each joined to adjacent branches
by a separable interface prior to separation. Each of
the plurality of branches includes a correspondi ng
one of the branch end portions. Each of the plurality
of branches includes a generally planar ribbon
conduct or extendi'ng al ong the correspondi ng branch
fromthe proximal end portion of the ribbonized cable
core to the correspondi ng branch end portion. 3
[0007a] In a second aspect of the invention, there is
provi ded an el ectrode | ead set assenbly for -
el ectrical connection to a body, said electrode |ead
set assenbly conprising: a flexible ribbonized cable
core extendi ng between a proxinmal end portion and a
di stal end portion, the distal end portion conpri sing
a plurality of branch end portions, the flexible
ri bboni zed cabl e core being separable into a
plurality of branches that are each joined to ~
adj acent branches by a separable interface prior to
separation, each of the plurality of branches
conprising a correspondi ng one of the branch end
portions, wherein each of the plurality of branches
conprises a generally planar ribbon conductor
ext endi ng al ong the correspondi ng branch fromthe
proxi mal end portion of the ribbonized cable core to
the correspondi ng branch end portion; and a plurality
of el ectrodes each being held by a correspondi ng
branch end portion of a different branch of the
plurality of branches.
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[0009] In another embodiment, an electrode lead set is provided for electrical
connection to a body. The electrode lead set includes a flexible ribbonized cable core
extending between a proximal end portion and a distal end portion. The distal end
portion inclades a plurality of branch end portions that are each configured to hold an
electrode. The flexible ribbonized cable core is separable into a plurality of branches that
are each joined to adjacent branches by a separable interface prior to separation. Each of
the plurality of branches includes a corresponding one of the branch end portions. Prior
to separation, the plurality of branches are configured such that the branch end portions
are maintained in an array at the distal end portion of the substrate core. Each branch end

portion within the array is located at about the same distance from the proximal end

portion of the ribbonized cable core.



1 taken along line 2-2 of Figure 1. [0012]Figure 3 is
a perspective view of a portion of the el ectrode | ead
set shown in Figure 1 illustrating an exenplary
enbodi nent of an el ectrode housing of the el ectrode

| ead set. WD 2008/124076PCT11JS20081004421 4
[0013]Figure 4 is a partially expl oded perspective

vi ew of an exenplary alternative enbodi nent of an

el ectrode housing. [0014]Fiture 5 is a top plan view
of an exenplary alternative enbodi nent of an
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[0010] Figure 1 is a top plan view of an exemplary embodiment of an electrode

lead set for electrical connection to a body.

- [o011] Figure 2 is a cross-sectional view of the electrode lead set shown in Figure -
1 taken along line 2-2 of Figure 1.

[0012] Figure 3 is a perspective view of a portion of the electrode lead set shown
in Figure 1 illustrating an exemplary embodiment of an electrode housing of the electrode
lead set. '



[0015] Figure 6 is a top plan view of another
exenplary alternative enbodi nent of an el ectrode | ead

set. [0016]Figure 7 is a top plan view of a portion

wh 2bza2abectrode | ead set ShOWn_ in Figure 1 PpCT/US2008/004421
illustrating an exenpl ary enbodi nent of a separable

i nterface between branches of the electrode | ead set.
[0017] Figure 8 is a perspectige view of the electrode

| ead set shown in Figure 1 illustrating the branches

of the electrode |ead set being separated. _

[0003}8] Fgured B d partielly Kpisilc® BerseX BT Bk or e BRGh BN alternative
Shbi el R O cisiNg kg el ectrode |ead set

enbodi nent s g%scrlbe ard illustrated herein.

[0019] Figure 10 is a schematic diagram of an

BRedip| aFigueiPRE tgF gIénQ/ﬁevan &l &Gﬁlﬁ%flﬁ‘%‘g%?fr\rfg %%niaggi@ent of an

t the ctrode | ead set e _
%é%%??k%@g%hd illustrated herein may be used wth.

[0015] Figure 6 is a top plan view of another exemplary alternative embodiment of an

electrode lead set.

[0016] Figure 7 is a top plan view of a portion of the electrode lead set shown in
Figure 1 illustrating an exemplary embodiment of a separable interface between branches
of the electrode lead set.

[0017] Figure 8 is a perspective view of the electrode lead set shown in Figure 1
illustrating the branches of the electrode lead set being separated.

[0018] F igure 9 illustrates one exemplary embodiment of a method of using the
electrode lead set embodiments described and illustrated herein, '

[6019] Figure 10 is 2 schematic diagram of an exemplary embodiment of an
electrocardiogram (ECG) system that the electrode lead set embodiments described and

illustrated herein may be used with.

[0020} Figure 11 is a schematic diagram of an alternative exemplary embodiment of
an electrocardiogram (ECG) system that the electrode lead set embodiments described
and illustrated herein may be used with.

DETAILED DESCRIPTION OF THE INVENTION

[0021] Figure 1 is a plan view of an exemplary embodiment of an electrode lead set
10. The electrode lead set 10 includes a flexible ribbonized cable core 12 that extends
along a length L, from a proximal end portion 14 to a distal end portion 16. The distal
end portion 16 includes a plurality of electrode housings 18, as will be described in more
detail below. The ribbonized cable core 12 is separable along a portion of the length of
the ribbonized cable core 12 to define a plurality of branches 20. Specifically, the
ribbonized cable core 12 includes a base portion 22 that includes the proximal end portion



[0020] Figure 11 is a schematic diagram of an
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may be used with. DETAI LED DESCRI PTI ON OF THE
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For exanple, in the exenplary enbodi nent, and.as wi
be desc:ripbed in nore detail bel ow, each of the
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ribBOy cgnlilf.ug:f?npl Eac%lnzb%og r(]:gzll urcto? gs%)?tegdsaz}long the length of the ribbonized
cable core 12 between the proximal and distal end portions 14 and 16, respectively. Each
ribbon conductor 30 extends along the length of a different stem 26 and along at least a
portion of the length of the base portion 22. As will be described in more detail below,
each of the ribbon conductors 30 is ¢clectrically connected to the corresponding electrode
28 to provide an electrical connection between the clectrode 28 and a monitoring or other
electronic device (e.g., the electrocardiogram (ECG) rnorﬁtoring device 1002, shown in
Figure 10, and/or the hand-held patient monitor 1 102, shown in Figure 11) that may be

connected to the base portion 22 at the proximal end portion 14, as will be described in

10.

more detail below.

[0624] In the exemplary embodiment, each of the ribbon conductors 30 is shielded
along a portion of the length thereof. The ribbon conductors 30 may be shielded using
any suitable arrangement, configuration, structure, means, and/or the like, for example,
but not limited to, as shown in Figure 2. Specifically, in the exemplary embodiment, each



enabl es the el ectrode |ead set 10 to function as
descri bed herein. In the exenplarylfnboﬁlnent,bt?ethe

i bboni zed cable core 12 is generally planar, bu
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cross-sectional view of the ribbonized cable core 12
taken along line 2-2 of Figye 1. Referring now to
Figures 1 and 2, each branch 20 of the ribbonized
cable core 12 includes an electrical conductor 30
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function as described herein, such as, but not limited to, silver, aluminum, gold, copper,
other metallic conductors, non-metallic conductors, and/or the like. The electrically
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material(s) that facilitates shielding the ribbon conductors 30 and/or enables the electrode
lead set 10 to function as described herein, such as, but not limited to, silver, aluminum,
gold, copper, other metallic conductors, non-metallic conductors, electrically conductive
inks, other electrically conductive coatings, and/or the like. The Jacket 36 may be
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[0026] Figure 3 is a perspective view of a portion of the electrode lead set 10
illustrating an exemplary embodiment of the electrode housing 18. Each electrode
housing 18 includes a body 38 baving a side wall 39 extending between a pair of opposite
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[0035] Referring again to Figure 1, as discussed above, the branches 20 of the
ribbonized cable core 12 are joined along at least a portion of a length thereof to adjacent
branches 20 by a separable interface 25 (Figure 7). Although shown as being joined
along the stems 26, in addition or alternative to the separable interface 25 along the stems
26, each branch 20 may be separably joined to each adjacent branch 20 at any portion
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[0045] Figure 9 illustrates one exemplary embodiment of a method 400 of using the
electrode lead set embodiments described and illustrated herein, ‘The method 400
includes providing 402 a disposable, single use, electrode lead set 10 for use with one and
only one patient, peeling 404 each of the plurality of branches 20 away from adjacent
branches 20, and locating 406 each of the electrode housings 18 and the éorresponding
electrodes 28, independently from one another, at the desired corresponding locations on
the patient’s body. Each branch 20 may be peeled 404 and located 406 prior to peeling
404 some or all of the other branches 20 (e.g., the branches 20 are peeled 404 and located
406 in succession, in any order; or two or more branches 20 may be peeled 404 and
located 406 prior to peeling some of the other branches 20). Alternatively, all of the
branches 20 are pecled 404 before any are located 406. The method 400 also includes
performing 408 a procedure on the patient using the disposable, single use, electrode lead
set 10. Optionally, the method 400 may include removing 410 the disposable, single use,
electrode lead set 10 from the patient’s body and discarding 412 the disposable, single
use, electrode lead set 10 after one and only one procedure has been performed 408 on the
patient using the set 10. Removal 410 includes removing all of the electrodes 28 from the
patient’s body. Moreover, the method 400 may alternatively include performing 414 one
or more other procedures on the patient (whether some or all of the procedures are the

Same or different procedure types) without removing, as a whole, the disposable, single
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[0047] In operation, and referring to Figures 1 and 10, the base portion 22 of the
ribbonized cable core 12 is placed on or adjacent a patient’s body. The ribbonized cable
core 12 is then separated into the branches 20, such as, but not limited to, one branch 20
at a time. Once separated from the adjacent branches 20, each branch 20 is manipulated
to place the corresponding electrode 28 at a desired location on the patient’s body. In the
exemplary embodiment of Figure 10, electrode 28a is placed on a chest region of the
patient’s body adjacent the heart, and the electrodes 28b are placed on the patient’s body
at the preseribed limb locations RA, LA, RL, and LL of the AHA. However, the ECG
system 1000 is not limited to using five electrodes 28, is not limited to the specific
locations shown, and each of the electrodes 28 is not limited to being placed at the



10046] Figure 10 is a schematic diagram of an
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enbodi nent of an ECG system 1100 that the el ectrode
| ead set enbodi ments describegy and illustrated herein
may be, but are not |limted to being, used with. The
hand- hel d patient nonitor 1102 nay be any suitable
processing device that is capable of performng
si gnal processing and conputational operations to
e | (vherbalurehi lisidoaribod Al b EIbAcd s tpving
can_be’di a§e§£ pn%qnn%rﬂ%y}?e Ii%?@‘k&ﬁ?if’b"?“@?si‘hﬂt@@ﬁ)fout
"’f"B‘Fm’PSW&aﬂ 14y 51754 red/ainshaped patientrterica| dndfon ek Ry facilitate
Tedrvo patintt totpadert ligfeétigncal | y conductive pat hways %O
are electrically connected to a wirel ess transcei ver
é(gsoﬁ shown) such that the ECG signals are transmtted
P& U he Aiibrrehdharlgrode rad setrvinttorlindch@dr@ekAbed £ iFSGated
hawoiri fo0 0SNG @Y £ 06, (lcifiGad fha Y 8Bt T Sl Ces . '
imﬁgtgghier%& 19 ,100501The en‘[oro | rent s ﬁ‘ﬁhﬁ%@@ﬁ‘%’@ﬁd and
provi de- & Bf Bt e dsmeseed with FRG wbtents foraakihy ECG
gttty eRpberhthmytectrond leatbiet BRbbARSnts UESk¥ed Bd illustrated
hﬁeﬁl@ﬁ@@eus%@%th%ys &g%mdgatsgr.dl ffeliient 'y, si zed )
p%gogﬁ% 'st}a ed pa| ent " bo ieS AR Py Haloslgdyformation or
elzmnd;h?]talbgmgfrﬂﬂmg ’ ﬁﬁﬁ?&g?&m&%ﬁ%ﬁggggﬁ%ﬁﬁg are "
ales qﬁgrg)ﬁﬁﬁe&}gﬁfiol_bg%t rated her eén, ruse W TIeRyf stpgslation
system the el ey odd iedtrlettorhysielagifprucsdutes br soped
:h Iipgtedbe elecseodndaadisets deseribed and iﬂhitﬁtédt&ré?@hﬂ%gg %%?brid set
i rhdy BeGtsed WSh@fBmlaQs] ' : asurenents.. t her,
anl ? p(]cg&p_gso e Ieadaq{sgliaﬁ?%gldll rrentz{gp eagggf}),’s[?g%glgmasuremems
111 Gstrated herein may be used with any system for
measuri ng any physiologic information or performng
[0 Phwaile Gk Ger? de.Such. as, but not limted
emfgii for perf %fner%%ﬂggéj%{egéi TO ﬁ% BB vaneyspeyific
‘proceaty &ose Bullsskp s art wl vepessiizs thatdhoinverionean be practiced
ngltmfr’d.lﬁwttioomiﬂ:ﬁdﬂﬁmpﬁhaﬁ@ﬁ%pe 8n@eQLuihQr Performng an
el ect rophysi ol ogi ¢ procedure. In sone enbodi nents,
the el ectrode | ead sets described and illustrated
herein may be a hybrid set that nay be used to
performa plurality of different types of physiologic
nmeasur enent s and/ or procedures.



100521Wni | e the invention has been described in terns
of various specific enbodi ments, those skilled in the
art will recognize that the invention can be{,C%{rﬁlaz00&,0044-21

PPLE129¢ wi t h nodification within the spiri
scope of the clains. WD 2008/ 124076PCTI US2008/ 00442

20 What is clainmed is: An el ectrode | ead set
for electrical connection to a body, said el ectrode
| ead set conprising: a flexible ribbonized

g&g g}re extendi ng between a proxi mal end portion
tigclgimedis: end portion, the distal end portion

conprising a pIurallty of branch end portions t hat
n el ectrod

Pl oxi pran ERioae g Get By 08 Ee T SoRcF ity S ariioid o ead se

erx )l'e” FIbboni ze
GMPrgngt y of branches that are each joined to

adj a@&l&uﬂ% Abtoled Biblecsie @ﬁ‘feﬁ@h? bétg/%&l*; z? g&ﬁﬁﬁ’;{l 8 pbfion and a

RGP Pop i A5G eE ey st Amhwlsf dFaneh and portons tha

apoeach omﬁiguwcth hold ankedecpbd, alhe flexilslé ribscaixedesble core being
uct.or '
e I T

n di ng._al on

E‘? LS RECTRARPINS te FATasion: 93eh pf the ghiralisylof bibhehes ooreprising a
cbh&spcmﬁﬁgsmf @hdl&aﬂﬂﬁﬂﬂ@oﬁwﬁs%ﬁl‘i bflﬁe plurality éf brm&e?]
e

et agcor di to erein t '
oFRBAAP L EepeBY e Bh ACRB bl atnding alonethiaresponding branch
fremLibe n@xmshend BOl'@Qn of theribonigedaibl dokeatoahe cemppidiinigbranch
efd paitibpde, preferably wherein the el ectrode housings
each conprise a first opening for connecting with an
el ectrical contact of the correspondi ng el ectrode
wi t h2.aThnelgotii¢ lead setectording to claim 1, wherein the branch end portions

each comprise an electrode housing that is configured to hold the corresponding
clectrode, preferably wherein the electrode housings each comprise a first opening for
connecting with an electrical contact of the corresponding electrode with a snap-fit

connection.

3. The electrode lead set according to claim 1, wherein the branch end portions
each comprise an electrode housing that is configured to hold the corresponding
electrode, the electrode housings each comprise a first opening for receiving a distal end
portion of the corresponding generally planar ribbon conductor and a second opening for
receiving an electrical contact of the corresponding electrode, and the first and second
openings are relatively arranged such that the distal end portion of the cotresponding
generally planar ribbon conductor is configured to electrically connect to the electrical

contact of the corresponding electrode.

4. The electrode lead set according to claim 3, wherein each of the electrode
housings comprises a cover configured to substantially cover the corresponding first
opening, preferably wherein each of the covers comprises an extension configured to
engage the distal end portion of the corresponding generally planar ribbon conductor to
facilitate elecirical connection between the corresponding generally planar ribbon
conductor and the electrical contact of the corresponding electrode.
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el ectrode housing that is configured to hold
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10. An electrode | ead set assenbly for electrica
connection to a body, said electrode | ead set
assenbly conpri sing: a flexible ribbonized
cabl e core extendi ng between a proximal end portion
and a distal end portion, the distal end portion
conprising a plurality of branch end portions, the
flexible ribbonized cable cere being separable into a
plurality of branches that are each joined to

adj acent _branches b ep e |nterf [ 0O . .
separ tplii of S5Fpdst Sachd ﬁgﬁﬁgbtrytaywafﬁsriﬂn ﬁg@cg end portion of
a differpitibeancl othe piurgipofitiancheane of the branch end
portions, wherein each of the plurality of branches
conprises a generally planar ribbon conduct or
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nches. . 11. The
Cmb{sgct ro %éenlte s%ﬁé%@%%%&gogcor ding to claim1l0,
wherein the branch end portions each conprise an
el ectrode housing that holds the correspondi ng
el ectrode, preferably wherein each el ectrode
conprises an electrically conductive gel that is
applied to the el ectrode housing in direct engagenent
wth the a distal end portion of the correspondi ng
general |y planar ribbon conductor.



