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dircetion for the first conductive loop as for the sccond conductive loop.
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Absorbent article comprising a liquid discharge sensor

Field of the invention

The present inventiocn relates to an absorbent article that

comorises a liguid discharge sensor.

Background tc the invention

Absorbent articles comprising a liquid discharge sensor are
kncwn in the art. One exanple prior art arrangement is
provided in Australian patent publication AU-B-63393/94. The
sensor of this prior art document is provided in the form of
a pair of spaced electrically conductive strips mounted on a
length of insulating material. The strips are suitably
positioned within the absorbent article to be conductively
bridgec and thereby short-circuited by a wetting of an
absorbent pad intc which the band has been inserted.
Conductivity between the first and second strips is
substantially zero when the absorbent pad is dry, but
increases sharply when moistened by a liquid discharge event.
The sensor is thus disclosed to act as a switch to indicate

when a liguid discharge event has occurred.

It may be of interest to learn the extent of spread in the
abscorbent pad of the liquid discharge, for example s0 as to
analyse the absorbency performance of the absorbent article.
It may be further desirable tc provide a means for verifying
that the liquid discharge sensor is functioning properly,

i.e. that there are no breaks along the conductive strip.

Summary of the invention

The present invention provides an absorbent article for
absorbing liguid discharge of a wearsr whon worn in the
crotch region, the liguid discharge being, for example,

urination, menstruation or liguid fa=zcal matter, the



WO 2012/084985 PCT/EP2011/073454

2

absorbent article comprising a conductive open loop having
terminal ends for electrical communication with opposing
poles of an electiric potential generator such that liguid
discharge in the space defined within the open lcop is able
to cause a short circuit in the open loop and so that the
current flows around a reduced impedance path as compared to
the impedance of the full open loop, wherein the impedance
change is measureable to determine a leccation relative to the
terminal ends where the liquid discharge has caused the short

cilroculkb.

The present Inventicn thus provides a way of determining the
position of a liguid discharge. A potential is applied
between the terminal ends such that the extent of the
impedance loop that the current travels arcund depends on
whether or not there has been a ligquid discharge within the
Loop and, if so, how c¢lose ta the termiral ends the discharge
has spread to. A full loop current flow path presents the
highest impedance and indicates that there is not yet
sufficient liquid discharge within the loop to cause a short
cirzuit. A partial loop current flow path indicates that a
liguid discharge has caused a short circuit so that current
does not flow around the full locp. Depending on the
impedance suffered by the current flow, the extent of the
impedance loop within which the current has travelled can be
determined, thereby indicating how close to the terminal ends
the liquid discharge has spread. As the liquid discharge is
bodily fluids, the loop has tc be made of a sufficiently high
impedance material for the bodily fluids to offer a path of
least resistance for the short clrcuit to occur. That is,
the conductive lcop is of higher resistance to current flow
than the absorbent article when wet in the space defined by
the loop.

Preferably, the first conductive loop is in electrical
contact with an element of the absorbent article and the

terminal ends are at a contact point where the electrical
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centact i1s made between the conductive loop and said element.
Thus, the terminal ends could be a division between insulated
porticns of a conductor relative to said element and a
porticn electrically exposed to said element. The element
could be a leg elastic portion or opposing leg elastic
portions or a particular layer of the absorbent article or
the absorbent core of said absorbent article. Preferably,
the short circuit is such that electric current flows through
the element of the absorbent article that has been wetted by
the liguid discharge between a first point on the conductive
loop and a second polnt on the conductive loop. The first
and sccornd points on the conductive loop are points where the
electric current has diverted through the wetted absorbent
article element and the second pecint is where the electric
current re-joins the ccnductive loop as caused by the spread

of the liquid discharge over the conductive loop.

Preferably, the open loop is located so as to short circuit
under liquid discharge within an absorbent core of the
absorbent article, thereby allowing informetion to be
gathered on liquid discharge presence and its spread within
the abksorbent core.

In an alternative embodiment, the open loop is located so as
to shert circuit under liquid discharge peripherally, i.e.
laterally outside, of an absorbent core of the absorbent
article, such as within standing gathers or at least one leg
elastic portion of an absorbent article, such as diaver or
adult incentinence article, thereby allowing liquid discharge
leakage to be detected. Although the present invention is
primarily concerned with baby or toddler diaper or adult
incontinence absorbent articles, it is believed to be
generally applicable to other absorbent articles such as

sanitary towels.

In a preferred embpodiment, the resistance of the open

conductive loop per centimetre of the conductive loop is at
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least of the order c¢f I Ohm/cm {(i.e. 1-9 Ohms/cm), of the
order of 10 Chms/cm (i.e. 10, 20 ... 8G, %C Ohms/cm), of the
order of 100 Ohms/cm or of the crder of 1000 Qnms/cm.

Toc determine the resistance per centimetre in the conductive
loop, one can position a conductive bridge of an extremely
nigh conductivity wire {such as copper or silver) across
opposing portions of the conductive loop at a positicn 25% in
distarce from the terminal ends of the resistive conductive
loop to the distal end of the resistive conductive lcop, 50%
of the distance, ab 75% of the distance and at the full
extant of the conductive loop. The straight _ine distance
from the terminal ends to the 25% bridge, te the 50% bridge,
to the 75% bridge and to the distal end of the conductive
loop from a position at the opposing terminal ends of the
resistive conductive loop car then be taken in centimetres,
The terminal ends of the conductive loop are to be taken as
the pcint of first electrical contact of the conductive loon
with the absorbent zore or other absorbent article slement.
The measured resistance when a polential is applied between
the termiral ends for the 25% bridge, the 50% bridge, the 75%
bridge and the full conductive loop can then be taken. The
resistance values divided by the distance values in
centimetres will then give a respective reading for Lhe
resistance per unit length in centimetres of the conductive
loop from which an average of the four wvalues can be taken to
determine the resistance per ceniimetre of the conductive

loop.

In this way, the conductive loop offers far greater
resistance to the passage of electric current than the liguid
discharge in the absorbent article, which means that the
point of first short circuit relative to the terminal ends
will provide a path of least resistance for practically all
of the current applied to the conductive loop so that the
current flows only around a portion of the conductive lcop

and only an insignificant amount of current will flow around
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the full conductive loop. Thus, a measurement of resistance
or impedance teo current travelling in the loop will indicate
accurately that a partial loop has been traversed and will
also indicate the extent of the partial loop to determine
where the short circuit, and thus the liguid discharge, has

occurred relative tco the terminal ends.

The high resistance can be implemented in the conductive loop
by way of discreet resistive elements positioned at spaced
apart locations or by way of the conductive lcop itself being

made ¢f a resistive material.

It is preferred that the conductive loop comprises an qutward
leg, a returrn leg and a connecting portion therebetween. The
outward leqg and the return leg are preferably evenly spaced
apart from one anolher. The legs may be linear and thus

parallel to cne another.

In a further preferred embodiment, the conductive loop is
elcngate (that is longer along a long axis than a short axis)
and is positioned in the abscrbent article so as to be
generally aligned with a longitudinal axis of the absorbent
article (that is the long axis of the conductive loop is
generally aligned with the longitudinal axis of the absorbent

article) .

This is particularly advantageous when the conductive loop is
positioned so as to detect liguid d’scharge in the absorbent
core since it allows one to determine the longitudinal spread
of liguid discharge wilhin the absorbent core relative to the
terminal ends, which is a useful indicator of the overall
extent of the liquid discharge if an assumption of the liquid
source point is taken and assuming a substantially

longitudinally symmetrical spreac of discharge.

In a preferred embodiment, the conductive locp extends aver

at least 30% of a full longitudinal extent of an abscrbent
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core of the abscrbent article, preferably 40%, preferably
50%, preferably 60%, preferably 70%, preferably 80% cr

perhaps even preferably $0%.

Such a longizudinal coverage of the absorbent article will
ensure that & liguid discharge event is detected and its
spread can be determined ever for liguid discharge events
exTending to less common longitudinal positicns in the

absorkent core.

In a yet further preferred embodiment, the conductive loop
comprises an outward leg, a return leg and a connecting
porticn between the legs and the absorbent article comprises
a second such conductive loop, wherein the connected portions
of the first and second conductive loops are disposed in

opposizion to one anclher.

Thus, the general direction from the termiral ends to the
connecting portion of the first conductive loop goes in one
direction, while the same line for the second conductive loop
goes in the opposite direcction with respect to the absorbent
article. This offers an important preferred feature of the
present invention since the liquid discharge extent in
opposing directions can be determined, thereby allowing a
good estimation of the overall extent of the spread of the
liguid discharge assuming a generally planar, preferably

circular Ziquid discharge footprint.

The second conductive loop carn have any and all of the
vreferred features [or the first conductive loop discussed

above.

Put another way, the absorbent article comprises a second
conductive open loop having terminal ends for electrically
communicating with opposing poles of an electrical potential
generator. The first and second conductive loops are slongate

and arranged relative to one another such that a planar,
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preferably circular footprint licuid discharge centered in a
gap between the first and second conductive lcops and which
is contained within the first and second conductive loops
with respect to a leng axis of the first and second
conductive loops causes a short circuit in the first and
second conductive lcops. This short circuit will occur at a
location relazive toc the terminal ends of the first
cenductive loop that is on an opposite side of the circular
ligazid discharge to the short circultz location relative to
the terminal end of the second conductive loop, and
preferably at diametrically opposite sides of the circular

liguid discharge.

Put yet another way, the absorbent article preferably
comprises a second conductive open loop, wherein the first
and second conductive loops comprise an oultward leg, a return
leg and a connecting portiocn therebetween. Assuming current
flows in one direction up the outward leg in electrical
contact with the absorbent article, preferably the absorbent
core, said one direction for the first conductive loop is
opposite to said one direction for the second conductive

locp.

Alternatively put, the absorbent article comprises a second
conductive open loop that has terminal ends for being in
electrical communication with opposing poles of an electrical
potential gererator, wherein the first and second conductive
loops are elongate and a line extending along a long axis of
a first conductive loop from the terminal ends extends in an
opposite sense to a line extending along the long axis of the

second conductive locp from the terminal ends.

Preferably, the first and second conductive loops are the
same shape and size as one another when viewsad in plan

relative to & laid out flat zbsorbert article.
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Preferably, the first and second locops are arranged s¢ as to
short circuit under a ligquid discharge absorbed by the
absorbent ceore. Thus, the loops could be embedded in the
absorbent core, could be placed underneath the absorbent
core, yet in physicel and electrical contact therewith, or
otnerwise placed in electrical contact with the absorbent

core.

Preferably, the first and second conductive lcops are
arranged closely adjacent to one another so that a liquid
discharge of about 25 ml centered in a gap between the first
and second conductive loops will cause a short cirzcuit in
both conductive loops. For absorbent articles where the
detesction of larger quantities of liguid discharge is
acceptable, the 25 ml short circuilt criteria could be

increased, for example, to about 50 ml or about 100 ml.

In the case where the first and second loops both comprise
linear outward and return leg portions, these linear portions

are preferably parallel to one another.

As described above, the first and seconc conductive loops are
preferably arranged longitudinally with respect to the
absorbent article, where the long axis of the first and
second conductive loops is generally aligned with a
longitudinal axis of the absorbent core, yet the first and
second conductive loops are laterally spaced from one

another.,

The use of just two conductive loops is considered sufficient
to accurately enough determine the extent and location of
liguid discharge. Nonetheless, if finer resclution is
needed, greater numbers of locps could be used and still be

within the scope of the claims.

In a second aspect of the present irvention, there is
previded a system comprising an absorbent article for
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absorbing liguid discharge of a wearer when worn in the
crotch regiorn of the wearer, wherein the absorbent article
comprises a conductive cpen loop having terminal ends, the
system comprising an electrical properiy measurement unit
that is configured to apply an electric potential between the
terminal ends such that electric cuzrent flows around the
full open looop unless there is a short clreouit caused by a
liguid discharge in the space defined inside the conductive
open loop, the short circult causing electric current toe flow
arcund a reduced impedance path as compared to the impedance
of the full open loop, and a liguid discharge location
determination unit that is configured to determine a location
of The short circuit relative to the terminal ends based on
predeterminec data concerning the electrical property of the
conductive path and an electrical property measured by the
electrical property measurement unit when applying Lhe
potential between the terminal ends of the conductive open

loop.

Preferably, the predetermined data relates the electrical
rroperty toe short circuit position, wherein the electrical
property changes depending on whether there is or is not a
sheort circuit and changes depending on the position relative
to the terminal ends of the short circuit. Preferably, the

electrical property is inmpedance.

The initial value of the electrical property before any
liguid discharge in the loop is useful for system check
purposes. Assuming the electrical property breaches a
predetermined thresheld, it can be taken that the loop is
suificiently conductive for determining liquid discharge data
(i.e. there are no conductive breaks in the loop). Further,
the initial or article dry value for the electrical property
can be uscd to calibrate the algerithm for determining the
location of the liquid discharge. The initial value provides
a reference point from which the change in electrical

preperty after liquid discharge can be obtained to determine
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the location of the liguid discharge relative to the terminal

ends of the conductive loop.

The terminal ends of the conductive loop are to be understood
as the start of the conductive loop in electrical contact
{uninsulated) with the absorbent article, preferably the

absorbent core.

Preferably, the seccnd aspect of the invention is combined
with the first aspect of the invention described above.
Thus, the conductive locp has the features described zbove

for the conductive loop.

Further, the system preferably further comprises a second
conductive loop having terminal ends and the electrical
property measurement circult is coniigured to also apply a
potential between the terminal ends in order to determine the
electrical property related fo curreat flow around the second
conductive open loop, wherein the liguid discharge lccation
determination unit is configured to also determine the
location of the liquid discharge relative to the terminal
ends of the second conductive loop kased on the measured
electrical property in the second conductive open locp and
predeterminec data concerning the electrical property of the

sccond conductive loop.

The second conductive joop preferably includes the preferred

features described above for the second conductive loop.

The liquid dischargs location determination unit is able Lo
determine the locaticon of the short circuit relative to the
terminal ends since it has predetermined information on the
electrical property, e.g. Zmpedance, in the conductive loops
that would be obtained by short circults at any given
distance from the terminal ends. Thus, by comparing the
measured impedance in the locps with the known impedance

values for a given distance, the liguid discharge location
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unit is able to determine the information concerning the
location of the short circuit and thus the spread of the
liquid discharge with respect to the first and second

conductive loops.

In a preferred form, the first and second conductive loops
are arranged in reverse relative to one another so that the
positions of the short circuits in the first and second
conductive loops 1s caused by opposed ends of a liguid
discharge. Put another way, the first and second conductive
toops are oriented such that the dirsction in which the
current travels up an outward leg of the conductive loop, and
ultimately flows through the resistive means in the
conductive loop, is in substantially the opposite direction
for the first cenductive loop as for the second conductive

ilcop.

In a preferred embodiment, impedance measurements are taken
repeatedly and the system comprises a recording unit that is
configured to record data preduced by the system so that the
spread of the liguid discharge over time can be measured and
recordad. This features of the present invention provides
useful information concerning absorbency propertiss of the

absorbent article.

Freferably, the measurement unit is ceonfigured to apply a
potential between the terminal ends of the first conductive
loop and the second conductive loop sequentially. There is
thus preferably an interval bstween performing measurement
operation on =ach conductive loop so as to aveild interference
between the two loops, thereby affecting the electrical

prcperty measurement results.

Prefecrably, the system further comprises a volume estimation
unit that 1s configured to calculate an estimated volume of
the liquid discharge based on the lccation of opposed ends of
the liguid discharge as determined ky the location of the
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short circuit in the first conductive loop and the location
of the short circuit in the sescond conductive leocp. An
indication of wvolume of liguid discharge is usaful in
assessing the absorbency performance of the azbksorbent article
as well as whether & particular wearer or patisnt is adorning

the apprcoriate absorbency level absorbent garment.

Brief description of the figures

Fig. 1 discloses an absorbent core for an absorbent article
that comprises a plurality of discreet resistors on cne leg
of the loop for measuring liquid discharge spread in the

conductive loop.

Fig. Z discloses a second embodiment of an absorbent core
that comprises first and second concductive loops that are of
the form of the conductive loop shown in Fig. 1 but where the
conductive loops face in opposite directicns to one another
so that the spread of a liguid discharge can be measured from
refercnce points disposed on either side of the liguid
discharge to thereby give an indication of the area of the

liguid discharge.

Fig. 3 discleoses an absorbent core for an absorbent article
having first and second conductive loops arranged in the same
sense with respect to one another as that shown in Fig. 2 but
the resistors have been replaced by continuously resistive

conductive material, such as resistive conductive ink.

Detailed description of the preferred embodiments

In Fig. 1, there is disclosed an absorbent core 1 for an
absorbent article, The absorbent core 1 is integrated into
an absorbent article by disposing it and capturing it between
a top sheet of the absorbent zsrticle, for allowing liquid
discharge to enter the absorbent article, and a backsheet
that is liquid impermezble to prevent escape of the liquid
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discharge from the absorbent article. The absorbent core 1
is designed to absorb liquid discharge such as urination,
menstruation or liguld faecal matter when worn in the crotch

region.

In the embodiment of Fig. 1, there is shown a conductive loop
2 having terminal ends 3 such that the conductive locp 2 is
open at the terminal ends 3. The cenductive loop 2 is in
electrical contact with the absorbent core 1 so that the
absorbenl core being wet affects the conduction of electric
current aboul the conductive loop 2. The terminal ends 3 are
the points where the conductive loop 2 is brought into
electrical contact with the absorbent core 1. They are the
start and finish of the conductive lcop 2 in relation to
current travelling around the conductive lcop 2 in electrical

contact with the absorbent core 1.

The conductive lcop comprises a plurality of resistors 4 {in
the shown configuration there are six resistors, but any
suitable number of resistors can e used) that are arranged
along an outward leg 5 of the conductive lcop 2 and spaced
from one another therealong. The conductive loop 2 further
comprises a return _eg 6 and a cennection porticen 7
therebetween. The cutward leg 5 and the return leg 6 are
linear and are spaced apart laterally from one ancther with
respect to & longitudinal axis of the absorbent core 1 so as
to define parallel outward and return legs 5, 6 of the
conductive loop Z. In the embodiment of Fig. 1, the
conductive loop 2 is made of a conductive wire that connects
the resistors 4. The conductive wires are secured to the
sacgsheet of the absorbent article. The conductive wires
could be threads coated in a conductive metal, conductive
graphite or conductive polymer. The conductive loop 2 is, in
ancther preferred form, printed on a backsheet of the
absorbent article yest in electrical contact with the

absorbent core 1.



WO 2012/084985 PCT/EP2011/073454
14

A control unit 8 is in electrical communication with the
termiral ends 3 of the conductive lcop 5. The contrcl unit 8
is configured to apply a potential ketwsen the outward and
return legs 5, & and to measure the impeadance between them.
The control unit 8 is further configured to perform the
impedance measuremenrt periodically and to reccrd the data
obtaired in association with the time that the measurement

was made.

When the abscrbent core 1 is in a dry state, the control unit
will measure a maximum impedance for conductive loop 2.

Thus, assuming a resistance of 2C kohms for each of the six
resistors 4, the contrel unit 8 would measure an impedance or
resistance of 120 kChms. When a liquid discharge 9 is
subjected to the conductive loop 2, there will occur a short
cizcull between the outward leg 5 and the return _eg 6 of the
conductive loop 2 such that the current applied by the
control unit 8 goes around only a partial extent of the
conductive loop 2 and encompasses some but not all of the
resistors 4. Accordingly, the liguid discharge 9 will cause
the control unit 8 te measure a reduced impedance
corresponding toe the number of resistors 4 that the short
circuited partial conductive loop 2 encompasses. Thus, with
a iiquid discharge 9 as shown in Fig. 1, there is a short
clrcult between the second and third resistors (as measursd
from the control unit 8), which will cause the conductive
path to be shortened so as to encompass only the first two
resistors 4. Accordingly, the control unit will measure an
impedance of 40 kOhms when the resistors have a resistance of

20 kilc Chms =ach,

The control unit 8 is thus configured to take the impedance
measurement and determine an extent of the liguid discharge 9
{or more specifically the short circuit) as a distance
measured from the terminal ends 3 of the conductive loop 2.
It is thus possible to make a determination that the liquid

discharge 9 has reached a location betwsen the second and
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third resistors. Alternatively, the contrcel unit 8 could
conceptually split the absorbent core 1 into 6 zcnes, where
each zone includes a corresponding resistor 4 and determine
that the liguid discharge has not yet reached given zones

based on the impedance measurement.

The control unit may be further configured to estimare a
volume of the iiquid discharge 9 based on an assumption of
where the origin of the liquid discharge 5 is likely to have
been and assuming longitudinal symmetry of the liquid
discharge abocut the origin. This assumption will allow an
estimated extent of the discharge tc be made, which can be

approximately correlated with a liquid discharge volume.

The control unit 8 Is configured tc record the impedance

measuroments over time for subseguent data analysis purposes.

The control loop 2 offers verification that the liquid
discharge detector is functioning properly because any break
in the conductive loop 2 would prevent the control unit 8
from passing a current arcund the conductive loop 2 when the
absorbent core 1 is dry, thereby indicating that something is

wrong with the conductive circuit.

In the seccnd embodiment shown ir Fig. 2, the absorbent core
1 has a second conductive locp 1C that is essentially the
same as the first conductive loop 2 (it has the same number
of resistors, it is of the same shape and size and is made of
the same materials) yet 1s arrangsd in the opposite direction
to the first conductive loop 2 so that current applied to the
terminal ends by the control unit 8 passes through the
resistive means 4 from opposite ends of the absorbent core
with respect to the longitudinal axis of the absorbent core.
Thus, for the first conductive lcop 2, the first resistor 4
is located at one end of the abscrbent core 1 and for the
second conductive loop 10, the first resistor 4 is located at
the opposite enc of the absorpent core 1. In this way, the
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length of the conductive loop 2, 10 through which current
applied by the control unit 8 passes is measured from
opposite ends oi the absorbent core 1. Pul another way, the
connecting portion 7 of the first conductive loop 2 is
disposed at an opposite end of the absorbent core 1 to the

connecting portion 7 ¢f the second conductive loop 10.

In the dry state, the control unit 8 will measure an
impedance corresponcing te the full impedance of the sum of
the resistors 4 in each of the firs:t and second conductive
loops 2, 10. This data is further useful in verifying that
the conductive loops 2, 10 are operaticnal.

When a liguid discharge 9 is spread sver the first and second
conductive loops 2, 10, the current will flow to the short
cirguit in the first conductive loop 2 in one direction and
will flow to the short circuit in the second conductive loop
10 in an cpposite direction to the first direction. This
thus allews the liquid discharge 9 to be measured frem
opposite points of view, thereby allowing an indication of
opposing extents of the liguid discharge 9.

According to the specific liquid discharge 9 shown in Fig. 2,
a short circuit is present between the first and second
resistors 4 in the first conductive loop 2 and a short
clrcult is present between the third and fourth resistors 4
in the second conductive locp 10. Assuming each of the
resistors in each of the loops has a resistance of 20 kOhms,
the control unit will measure an impedarce of 20 kOhms in the
first concuctive loop 2 and €0 kOhms in the second conductive
loops 10. Using predetermined information concerning the
location cf the resistors 4 in each of the conductive loop 2,
10, the ccntrol unit 8 can output a graghical or other
illustration of the location and longiltudinal extent of the
liguid discharge 9. Further, the contrcl unit 8 can take an
assumption on the shape of the liguid discharge 9 and, using

predetermined data concerring the volume of a liquid
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discharge for a given longitudinal extent of the liguid
discharge 9, a volume estimation can be made for the ligquid

discharge 9,

In the preferred embodiment of Fig. 3, there is disclosed an
absorbent core 1 similar to those shown in Figs. 1 ard 2 and
having first and second cenductive loops 2, 10 that are
arranged in the same sense as the conductive loops 2, 10
shown in Fig. 2. In the embodiment of Fig. 3, the conductive
loops are made of highly resistive conductive material such
as highly resistive ink printed on the bnacksheet of the
absorbent article and in electrical contact with the
absorkbent core I. Alternatively, the leops can be made of
highly resistive threads secured to the backsheet and in
electrical contact with the absorbent core 1. The resistive
material could have a resistance of the order of 1 kChm per
linear centimetre of conductive material. In the embodiment
of Fig. 2, the accuracy of liguid discharge location
detection is limited to the resolution provided by the
discreet resistors 4. Thus, the less resistors 4 there are,
the lower the accuracy with regard to determining the spread
of the liquid discharge 9. In the embodiment of Fig. 3, the
resistance changes continuously, rather than in discreet
portions as in the embodiment of Fig. 2, thereby allowing
optimally fine resclution in determining the longitudinal
extent of the liquid discharge 9.
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Claims

1. An absorbent article for absorbing liquid discharge of a
wearer when worn in the crotch region, the liguid discharge
being urination, menstruaticn cr liguid faescal matter, the
absorbent article comprising at least one conductive loop in
&n open loop shape having terminal ends for electrically
communicating with opposing poles of an electric potential
generator such tThat current flows around the full conductive
loop between the terminal ends when a space defined within
the open loop shape is dry and such that liquid discharge in
the space defined within the open loop shape is able to cause
a short circuit in the conductive loop so that the current
flows arcund a zreduced impedance path as compared to the
impedance of the full conductive loop, wherein the impedance
change is measureable Lo delermine a location relative to the
terminal ends where the liquid discharge has caused the short
circuit, wherein the at least one conductive loop is a first
conductive leoop, the article comprises a second such
corductive loop, and wherein the first and second conductive
loops are coriented such that the direction in which the
current travels up an outward leg of the respective
conductive lcop is in substantially the opposite direction
for the first conductive locp as for the second conductive

loop.

2. The abscrbent article of claim 1, wherein the conductive
locps are located sc as to short circuit under liquid

discharge within an absorbent core of the absorbent article.

3. The absorbent article of claim 2, wherein the terminal
ends respectively provide a start and finish point of the
conductive loop with respect to the conductive loop being in

electrical contact with the absorbent core.

4, The absorbent article of any one of the preceding

claims, wherein the resistance ¢f the cenductive locps per
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centimetre of conductive loop is at least of the order of 1
Ohms/cm {i.e. 1-% Ohms/cm), cf the crder of 10 Ohms/cm (i.e.
10, 20 ... 80, %0 Chms/cm), of the order of 100 Qhms/cm or of
the order of 1000 Chms/cm.

5. The absorbent article of any one of the preceding
claims, wherein the conductive loops ceomprise or consist of
an ocutward leg, a return leg and a connecting pertion

Therebetween.

6. The absorbent article of claim 5, wherein the outward
leg and the return leg are evenly spaced apart from one

another.

. The absorbent article of claim 5 or 6, wherein the legs

4
are linear and parallel to one another.

8. The absorbent of any cne of the preceding claims,
wherein the conductive loops are elongate and positioned in
the absorbent article so as tc be generally aligned with a

longitudinal axis of the absorbent article.

9. The abscrbent article of any one of the preceding
claims, wherein sach conductive loop extends over at least
30% of a full longitudinal and/or lateral extent of an
absorbent core of the absorbent article, preferably 40%,
preferably 50%, oreferably 60%, preferably 70%, preferably
860% and perhavs even preferably 90%.

10. The abscorbent article of any one of the preceding
claims, wherein the conductive leops are embedded in the
absorbent core in electrical communication therewith, are
placed underneath the absorbent core yet in physical and
electrical contact therewith or otherwise placed in

electrical contact with the absorbent core.
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11. The absorbent article of any one of the preceding
claims, wherein the first and second conductive loops are the
same shape and size as one another when viewed in plan

relative to a laid out flat absorbent article.

12. The abscrbent article of any one of the preceding
claims, wherein the firsl and second conductive loops are
arrancged so as to respectively short circuilt under a liquid

discharge absorbed by the absorbent core.

13. The absorbent article of any one of the preceding
claimg, wherein the first and second ceonductive loops are
arranged closely adjacent to one another so that a liquid
discharge of about 25 ml centered in a gap between the first
and second conductive loops will cause a short circuit in

both conductive loops.

14. A system comprising an abscrbent article for absorbing
liquid discharge of a wearer when worn in the crotch region
of the wearer, wherein the absorbent article comprises at
least one conductive locp in an open Joop shape having
terminal ends, the system comprising an electrical property
measurement unit that is configured to apply an electric
potential between the terminal ends such that electric
current flows around the full conductive lcop unless there is
& short circuit caused by a liguid discharge in the space
defined inside the conductive lcop, the short circuit being
so that eiectric current flows around a reduced impedance
path as compared to the impedance of the full lcop, and an
electrical ligquid discharge lcocation unit that is configured
to determine a location of the short circuit relative te ths
terminal ends based on an electrical property measured by the
electrical property measurement unit when applying the
potential between the terminals of the conductive loop, and
predetermined data concerning the electrical property of the

conductive path.
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15. The system of claim 24, wherein the at least one
conductive loop is a first conductive open lcop and the
absorbent article comprises a second conductive open locp
having terminal ends and the electrical property measurement
circult is configured to alsc apply a potential between the

terminal ends in order to determine the impedance to current

discharge location determination unit is configured to
determine the location of the liguid discharge relative to
the terminal snds of the second conductive loop based on the
measured electrical property in the second conductive loop
and predetermined data concerning the electrical property cof
the second ceonductive loop.

16. The system of claim 15, wherein the first and s=cond
conductive lcops are reverse arranged relative to one another
$¢ that the position of the short circuits in the first andg
second cornductive loops is caused by opposed ends of a liquid

discharge.

17. The system of claim 14, 15 or 16, wherein impedance
measurements are taken repeatedly and continuously, and the
system comprises a recording unit that is configured to
record data produced by the electrical property measurement
unit ard/or the liquid discharge locaticn unit so that the
spread of the liguid discharge over time can be measured and

recorded.

18. The system of claim 14, 15, 16 or 17, wherein the
electrical property is lmpedance.
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