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Fig. lA

(57) Abstract: A substrate (10) suitable for incorporation into an absorbent article (100) for monitoring and detecting the presence

of wetness therein and/or risk of exudate leakage therefrom, is provided. Said substrate (10) comprises a conductive pattern (101)

disposed on a first surface (20) capable of being arranged proximal to a body facing side of the absorbent article ( 100), wherein said

conductive pattern (101) can be brought in electrical communication with a clip-on data processing module (103). Said conductive

pattern (101) comprises: a plurality of connection tracks ( l ',2',3',4',5'); and a plurality of sensing tracks (9) com1ected to said connection

tracks ( l ',2',3',4',5'), wherein the conductive pattern (101) is configured in a manner that addressing multiple combinations of said

plurality of connection tracks ( l ',2 ', 3 ', 4' ,5 ') with corresponding ternrinals ( 1,2,3, 4 ,5) of the clip-on data processing module ( 10 3) result

in multiple electrical circuit configurations for measuring resistance, impedance and/or capacitance therethrough.
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Substrate, absorbent article and method for wetness 

monitoring 

TECHNICAL FIELD 

The invention pertains to the technical field of absorbent 

hygiene products. In particular, the present invention 

relates to an absorbent article for absorbing body fluids 

and exudates, such as urine and fecal material. More 

10 specifically, the present invention relates to absorbent 

garments, such as disposable diapers or pants for example 

for babies or adults, which are configured to collect and 

contain fecal material and avoid leakage. 

15 Most particularly the invention pertains to diapers or 

pants, components thereof, and process of making, comprising 

an exudate detection system capable of automatically 

monitoring the distribution of exudates within the diaper 

or pant warn by a subject, and automatically providing a 

20 warning to a care giver when the risk of leakage is elevated 

and said diaper or pant should be replaced. 

BACKGROUND OF THE INVENTION 

25 Disposable diapers conventionally include a chassis having 

a liquid permeable topsheet, a liquid impermeable backsheet 

and an absorbent structure sandwiched between the topsheet 

and backsheet. The chassis has a front body panel which, in 

use, extends over the stomach and front hip area of the 

30 user, and a rear body panel which, in use, extends over the 

back and the rear hip area of the user. Each of the body 

panels has a waist portion such that, when the diaper is 

fastened around the waist of the user, the waist portions 

provide a continuous encirclement of the user. In order to 
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fasten the diaper around the waist of a user, a fastening 

system comprising fastening tabs is commonly employed. 

Fastening tabs may be provided on side panels which extend 

from lateral side edges of the diaper chassis. 

Disposable pants have a similar construction but typically 

comprise front and back elasticized belts at either end of 

the absorbent structure and are sealed together at lateral 

side seams to form an underwear-resembling product that can 

10 be worn by a subject by pulling it up over the legs and may 

be removed either by pulling it down in the opposite 

direction or by tearing the side seams. 

Inherent with the use of such absorbent articles, eventually 

15 one or more wetness and/or exudate events will occur and 

thus a need for change of the absorbent article arises. 

Particularly in home care and/or institutions, handling 

elderly with incontinence problems, knowing when to change 

the diaper/pant of a patient is of the utmost importance. 

2 0 Indeed, changing the diapers too early results in 

unnecessary cost and waste and changing too late results in 

further cleaning costs and time, and uncomfort or discomfort 

to the patient. This problem is exacerbated by motion, 

indeed taking into account that a subject wearing the 

25 article may move into different positions the saturation 

thereof and/or risk of leakage may vary considerably based 

on the position and time the subject remains in that 

position during and/or after one or more wetness/exudate 

events. 

30 

Absorbent articles possessing different types of detecting 

means are known, and help to alert a user or caregiver to 

a change within the article (e.g. a soiling event). Such 

detecting means allow the user or caregiver to readily 
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determine whether or not an absorbent article needs to be 

changed, without the need for close inspection or removal 

of the article. 

5 Commonly known detecting means which can be incorporated 

into absorbent articles are chemical substances which alter 

their form or nature upon contact with liquid. For example, 

an indication that an absorbent article is soiled can arise 

from colour changes or the appearance or disappearance of 

10 an element on the absorbent article. Such detecting means 

are useful in certain situations, but less so in 

institutions such as child-care centres, care centres for 

the elderly or hospitals where the status of a large number 

of wearers must be moni tared, often by a limited staff. 

15 Determining whether the absorbent article is soiled or not 

still requires the wearer to be disturbed, as the coloured 

element must still be visible to the caregiver. This often 

requires that the wearer be moved, and their clothes removed 

or adjusted. 

20 

EP 3 415 130 Al refers to an absorbent article, components 

and process therein using detecting means that provides the 

advantages of electrical detection, yet which is cost

effecti ve, simple to manufacture and readily disposable. 

25 Nevertheless, the solution implemented in EP 3 415 130 Al 

does not allow to identify the exact zones or locations at 

which the absorbent article is wet. 

There is thus a desire for absorbent articles comprising 

30 detecting means that provide accurate and reliable sensing 

of the different wet zones of the article enabling 

saturation monitoring (expression of the saturation degree 

of the absorbent core of the absorbent article) over the 

full length and the full width of the absorbent article, 
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and that can be standardized across a range of products and 

sizes in order to limit production cost and thus the end 

cost to the users and institutions. 

5 There is further a desire for detections means that 

alternatively or in combination provide on-time alerts based 

on the risk of exudate leakage from the absorbent article, 

without the need of simultaneously monitoring the position 

that the subject is in during and/ or after one or more 

10 repeated wetness/exudate events, which result in reduced 

development costs since the interpretation of the received 

signal into the current diaper status only requires limited 

intelligence. 

15 Accordingly, it is the object of this invention to create 

a substrate, an absorbent article and a method for making 

such an absorbent article. 

20 

SUMMARY OF THE INVENTION 

In view of the above-mentioned problems and disadvantages, 

the object of the present invention is achieved by the 

solution provided in the enclosed independent claims. 

Advantageous implementations of the present invention are 

25 further defined in the dependent claims. 

According to a first aspect of the invention, a substrate 

suitable for incorporation into an absorbent article for 

monitoring and detecting the presence of wetness therein 

30 and/or risk of exudate leakage therefrom, is provided. Said 

substrate comprises a conductive pattern disposed on a first 

surface capable of being arranged proximal to a body facing 

side of the absorbent article, wherein said conductive 

pattern can be brought in electrical communication with a 
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processing module, said conductive pattern 

a plurality of connection tracks; and a 

sensing tracks connected to said connection 

tracks, and wherein the conductive pattern is configured in 

5 a manner that addressing multiple combinations of said 

plurality of connection tracks with corresponding terminals 

of the clip-on data processing module result in multiple 

electrical circuit configurations for measuring resistance, 

impedance and/or capacitance therethrough. Advantageously, 

10 accurate and automatic detection and monitoring of liquids 

and/or exudates in an efficient manner is enabled. In 

addition, said substrate is particularly suitable for being 

scalable for in-line mass production at high speeds. 

15 According to a first preferred implementation form of the 

first aspect, the substrate comprises a second surface 

opposite said first surface and capable of being arranged 

proximal to a garment facing side of said absorbent article. 

In addition to this or as an alternative, said clip-on data 

20 processing module is in electrical communication with the 

conductive pattern when connected at a position proximal to 

a first end of the substrate such to form at least one 

closed electrical circuit. This is beneficial, since the 

implementation of the inventive substrate into the final 

25 product is compatible with current production lines, which 

reduces operation costs compared to other solutions that 

require additional more complicated process steps and, 

furthermore, enables the use of the final product in a 

harmless manner for a wearer. 

30 

According to a second preferred implementation form of the 

first aspect, the conductive pattern 101 comprises an 

electrically conductive material, and is preferably a 

printed conductive pattern, the printed conductive pattern 
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comprises, preferably consists of, a carbon-based ink and/or 

a conductive polymer-based ink, preferably the carbon-based 

ink comprising a conductive compound selected from the group 

consisting of graphene, graphite, nano-carbon-tubes and 

5 mixtures thereof, preferably the conductive polymer-based 

ink comprising a conductive compound selected from the group 

consisting of polyacetylene, polypyrrole, polyaniline and 

copolymers thereof, more preferably selected from the group 

consisting of poly (pyrrole) s (PPY), polyanilines (PANI), 

10 poly(thiophene)s (PT), poly(p-phenylene sulfide) (PPS), 

poly(p-phenylene) (PPP), Poly(acetylene)s (PAC), Poly(p

phenylene vinylene) (PPV), poly(3,4-ethylenedioxythiophene) 

(PEDOT), and mixtures thereof, most preferred conductive 

polymer-based ink comprising poly(3,4-

15 ethylenedioxythiophene) polystyrene sulfonate (PEDOT:PSS). 

Advantageously, fast production is achieved whilst ensuring 

good compatibility with the final product. 

According to a further preferred implementation form of the 

20 first aspect, said connection tracks are configured to allow 

an electrical current to flow from corresponding terminals 

of the clip-on data processing module when connected to it. 

Additionally or alternatively, said connection tracks 

extend substantially parallel to a length L of the substrate 

25 and substantially parallel to a longitudinal axis ( y-y) 

crossing a first end and a second end of the substrate. 

Moreover, said sensing tracks are configured to undergo 

changes in presence of certain substances. Advantageously, 

the reliable sensing of wetness along the final product is 

30 ensured whilst providing continued and reliable wetness 

detection and monitoring. 

According to a further preferred implementation form of the 

first aspect, the substrate further comprises at least one 
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insulating layer preferably being liquid impermeable, 

adhered thereto and sized to cover at least a portion of 

the conductive pattern, said at least one insulating layer 

adapted to provide a seal and/or barrier to liquid and/or 

5 exudates from coming into contact with said portion of the 

conductive pattern, preferably wherein the sensing tracks 

remain exposed to liquids and/or exudates and are not 

covered by said at least one insulating layer. This is 

beneficial since an insulating layer, being an inherent 

10 component of the final product, contributes to define 

specific zones where wetness can be selectively detected, 

enhancing efficiency. 

According to a further preferred implementation form of the 

15 first aspect, said substrate comprises one or more slits, 

and a pocket is formed between the first surface and the at 

least one insulating layer proximal to the first end, said 

pocket being in fluid communication only with said slit(s) 

20 

and arranged to 

data processing 

retain at 

module 

least a portion of the clip-on 

therein. Advantageously, this 

arrangement enables a secure electrical connection between 

the clip-on module and the connection tracks whilst ensuring 

also its protection from soiling by internal and/or external 

elements. Furthermore, comfort for the wearer is also 

2 5 enhanced. 

According to a further preferred implementation form of the 

first aspect, the conductive pattern extends symmetrically 

in a direction substantially parallel to the length L of 

30 the substrate and a direction substantially perpendicular 

thereto, defining a plurality of independent electrical 

circuits, and wherein combinations of said electrical 

circuits are in electrical communication by selectively 

addressing at least two of the connection tracks with at 
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least two corresponding terminals of the clip-on data 

processing module. Advantageously, this ensures that a 

reliable detection in several zones along the length and 

width of the final product will be moni tared, enhancing 

5 efficiency and accuracy. Further advantageously, a direct 

relation of the moni tared zones can be related to body 

position of the subject wearing the product without 

requiring using additional motion sensors and/or 

gyroscopes, increasing efficiency and saving time. 

10 

According to a further preferred implementation form of the 

first aspect, the plurality of circuits defined by the 

conductive pattern are circuits with a closed configuration 

and or alternatively with an open configuration. In addition 

15 to this or as an alternative, at least one of the plurality 

of circuits defined by the conductive pattern is a circuit 

with a closed configuration. Additionally or alternatively, 

the plurality of circuits defined by the conductive pattern 

have a configuration that enables space for applying glue 

20 lines when incorporated into an absorbent article. This is 

beneficial, since the electrical properties of different 

circuits are used to enhance sensitivity on detecting and 

25 

monitoring wetness. Further advantageously, 

electrical connection is ensured. 

appropriate 

According to a further preferred implementation form of the 

first aspect, a thickness and/or a length and/or a width 

and/or a specific conductivity of at least a portion of at 

least one of the plurality of circuits defined by the 

30 conductive pattern comprises identifiers of the absorbent 

article that are detected when connected to the clip-on data 

processing module. Advantageously, this increases 

efficiency and reduces fabrication costs. 



WO 2021/001274 PCT/EP2020/068015 

9 

Preferably, the conductive pattern comprises at least three, 

preferably at least four, more preferably at least 5, most 

preferably between 7 and 15 connection tracks and/or sensing 

tracks. This allows for an especially accurate sensing of 

5 exudate levels. 

According to a second aspect of the invention, an absorbent 

article, preferably a disposable diaper, pad or pant, 

suitable for monitoring and detecting the presence of 

10 wetness therein and/or risk of exudate leakage therefrom, 

is provided. Said absorbent article comprising: a liquid 

impermeable backsheet; a liquid permeable topsheet; an 

absorbent core interposed between said backsheet and 

topsheet, wherein said backsheet comprises a substrate, the 

15 substrate comprising a conductive pattern disposed on a 

first surface and can be brought in electrical communication 

with a clip-on data processing module, said conductive 

pattern comprising: a plurality of connection tracks; and 

a plurality of sensing tracks connected to said connection 

20 tracks, and wherein the conductive pattern is configured in 

a manner that addressing multiple combinations of said 

plurality of connection tracks with corresponding terminals 

of the clip-on data processing module result in multiple 

electrical circuit configurations for measuring resistance, 

25 impedance and/or capacitance therethrough. Advantageously, 

accurate and automatic detection and monitoring of liquids 

and/or exudates in an efficient manner is enabled, ensuring 

scalable in in-line mass production at high speeds. 

30 According to a first preferred implementation form of the 

second aspect, said absorbent article further comprises a 

removable clip-on data processing module having a plurality 

of exposed electrically conductive terminals capable of 

selectively addressing a plurality of connection tracks of 
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