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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the field of as-
piration to remove urine discharged by the human body.
In particular, the invention relates to a body interface de-
vice for such an aspiration system.

BACKGROUND TO THE INVENTION

[0002] Urinary management is of critical need in the
acute and long term care settings. Urinary issues are
generally grouped into two primary categories: failure to
drain; and failure to contain. In the case of failure to drain,
the patient cannot spontaneously drain urine from the
bladder. The general solution to this problem is to cath-
eterize the patient. In the case of failure to contain, the
patient cannot contain the urine within their body until a
convenient and expedient time. When patients are not
conscious or cognizant, they are typically catheterized.
Patients who are aware but non-ambulatory often utilize
a manual collector for assistance, such as a bedpan, a
male urinal, or an adult diaper. These can be cumber-
some to use, and sometimes result in spills on or around
the patient. Also, such manual collectors may require fre-
quent changes, placing additional burden on caregivers.
When it is desired to monitor the urine output, very often
medical staff catheterize a patient even when catheteri-
zation is not otherwise required. Catheterization provides
a means by which urine can be monitored more easily
than with a manual collector.
[0003] There is a growing problem with nosocomial in-
fections and a high incidence of catheter-related urinary
tract infections (UTIs). Catheter associated UTI is the
most common nosocomial infection in hospitals and nurs-
ing homes, accounting for up to 40% of all institutionally
acquired infections, or more than 1 million infections in
U.S. hospitals each year. There is considerable pressure
on the healthcare and nursing profession to reduce such
infection.
[0004] U.S. Patent Nos. 5,002,541, 4,747,166 and
4,631,061 describe human urine aspiration systems. The
urine aspiration systems include an electric pump for ap-
plying suction to a urinal. The urinal includes a liquid sen-
sor for automatically activating the pump when the pres-
ence of liquid urine is detected. The three patents all de-
scribe liquid-contact sensors in the form of electrodes
forming a normally open circuit that is closed by electrical
conduction through liquid, when the sensor is contacted
by liquid. However, there are obvious concerns about the
possibility of electrical current leaking from the elec-
trodes, through the conductive urine, to the skin. More-
over, the sensor is necessarily used in close proximity to
the sensitive genital area, increasing the concerns of
leakage of current that is applied by the electrodes.
[0005] The last mentioned patent, U.S. Patent No.
4,631,061, also suggests the possibility of using at least

one pair of optical elements, formed by opposed optical
fibers integrated into the liquid passage of the urinal or
collection tube to sense the liquid. This is said to avoid
electrical currents applied to the urinal. However, the de-
sign is very expensive and impractical commercially. It
requires at least one pair of optical elements that are
optically aligned in a pad with a beam of light passing
between the pair of optical elements to sense the pres-
ence of liquid. It also needs an optically transparent win-
dow to allow the beam of light to pass through. Any res-
idues or moisture condensation could easily cloud the
window and falsely trigger the pump to turn on. The op-
tical fibers are expensive items, and integrating these
into the urinal or tubing increases the cost of the urinal
or tubing, which are preferably disposable for hygiene
reasons. Moreover, the electro-optic part is remote from
the urinal, and has to be connected by delicate and ex-
pensive optical fibers, making the system delicate and
expensive as a whole.
[0006] US Patent No. 4,610,675 discloses a device for
collecting fluid discharged from female organs. In one
form, in which the device is utilized to collect urine, a bag
or receptacle is connected to an opening in a pad and
the lower end of the receptacle defines an outlet that is
connected through a conduit to a vacuum pump. A liquid
sensor is located at the outlet and senses the presence
of urine to start operation of the pump and remove the
urine from the receptacle.
[0007] A further issue is a design of a body interface
device that is comfortable and discrete to wear, yet also
provides secure protection against leakage of dis-
charged urine, and allows rapid sensing of urine dis-
charge. The difficulty is especially apparent in devices
for female wearers. Achieving a reliable seal around the
female genital area is difficult, especially in a device that
is conformable so as to be comfortable. Moreover, if a
urine discharge is not sensed quickly and reliably, urine
may leak as a result of overspillage. This problem is ex-
acerbated if the device is intended to be compact, as
there is then little volume in the body interface device to
accommodate initial urine discharge.
[0008] It would be desirable to improve on prior art de-
signs of aspirated liquid removal systems, especially in
terms of urine detection and body interface devices, in
order to satisfy commercial need and improve customer
acceptance.

SUMMARY OF THE INVENTION

[0009] The invention is defined by the appended
claims. One aspect of the invention provides a body in-
terface device for a urine aspiration system. The body
interface device comprises an adhesive pad (also re-
ferred to herein as a gasket) for contacting skin, and a
cover attached to the gasket.
[0010] Optionally, the adhesive pad comprises or car-
ries gel adhesive for adhering to skin. The gasket in-
cludes at least one aperture for admitting urine through
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the gasket into the body interface device.
[0011] The cover has a bulged form projecting away
from the pad, and defining a profile height of the device.
The cover defines a urine receiving chamber facing to-
wards the gasket. Optionally, the cover defines a recess
facing away from the chamber for receiving at least a
portion of a non-contact liquid sensor. The recess and
the chamber have a wall portion in common that sepa-
rates the recess and the chamber. The distance between
the wall portion and the mouth of the urine receiving
chamber is smaller than the profile height.
[0012] Optionally, a liquid acquisition material is pro-
vided within the chamber. The liquid acquisition material
provides distribution or wicking of the urine to enable re-
liable sensing by the liquid sensor.
[0013] Optionally, the cover is flexible, and has a ther-
mo-formed three-dimensional shape.
[0014] Features and advantages of the invention in-
clude providing a body interface device that is one or
more of (i) compact, (ii) comfortable to wear, (iii) provides
a secure seal against skin (even hairy skin) to prevent
leakage or spillage of urine, (iv) is not painful upon re-
moval (even from hairy skin), (v) has a low profile shape,
(vi) solves the conflicting requirements for a device es-
pecially for a female wearer, (vii) facilitates the possibility
of a re-usable liquid sensor, (viii) provides positive posi-
tioning of the sensor, (ix) protects the sensor against ac-
cidental displacement, (x) provides rapid detection of liq-
uid.
[0015] While certain aspects, features and advantages
of the invention have been defined above and in the ap-
pended claims, claim protection may be sought for any
novel feature or idea described herein and/or illustrated
in the drawings, whether or not emphasis has been
placed thereon.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a schematic block diagram of a first embod-
iment of aspiration system for collecting and remov-
ing urine, and showing a body interface device in
enlarged cross-section.
Fig. 2 is a schematic exploded view in perspective
from above, showing the components of the body
interface device of the first embodiment.
Fig. 3 is a schematic exploded view in perspective
from below, showing the components of the body
interface device of the first embodiment.
Fig. 4 is a schematic underside perspective view of
the body interface device of the first embodiment.
Fig. 5 is a schematic perspective view from above,
showing the body interface device of the first em-
bodiment.
Fig. 6 is an underside perspective view of a body
interface device of a second embodiment (and with-
out the sensor in position).

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0017] Preferred embodiments of the invention are
now described with reference to the drawings. The same
reference numerals are used to depict the same or equiv-
alent features in each embodiment.
[0018] Referring to Fig. 1, an aspiration system 10 for
removing urine discharged by the human body generally
comprises an aspiration unit 12 and a body interface de-
vice 14 coupled to the aspiration unit 12 by means of a
flexible conduit 16. The flexible conduit 16 may be re-
garded as part of the aspiration unit 12 and/or part of the
body interface device 14. The body interface device 14
is configured to fit at the genital region of a male or female
wearer, or a surgical urostomy. For females, the body
interface device 14 is in the form of a snug-fitting urinal
(as illustrated). For males, the body interface device 14
is in the form of a male urinal or a condom (not illustrated).
For urostomates, the body interface device 14 is in the
form of a stoma fitment (not illustrated). The present em-
bodiment is especially suitable for removing urine, since
urine removal is most challenging in terms of the volume
of the liquid to be removed and the speed of liquid dis-
charge as a surge. This can distance the field of urine
removal from other liquid collection systems. The speed
of response of the aspiration system 10 to detect and
remove the liquid is a significant factor in the ability of
the aspiration system 10 to manage a urine discharge,
without risk of the urine overflowing from the body inter-
face device 14. Good speed of response enables the size
of the body interface device 14 to be reduced to a volume
significantly less than that required to contain an entire
discharge of urine, providing the possibility of a compact
form that can be worn comfortably and discretely. Also,
there are significant challenges in terms of cost versus
hygiene of the aspiration system 10, as well as profile
height of the body interface device 14.
[0019] The body interface device 14 for a female wear-
er is shown in more detail in Figs. 2-6. The description
focuses on the version of the body interface device 14
for a female, as this presents the greater problems in
terms of comfort, compact and discrete size, security of
a liquid-tight seal preventing over-spillage and general
leakage of discharged urine, and rapid detection of a
urine discharge. The body interface device 14 generally
comprises an adhesive pad (also referred to herein as a
gasket) 20, liquid acquisition material 22 (also referred
to as liquid handling layer), and a flexible cover 24.
[0020] The adhesive gasket 20 is made of or carries a
gel adhesive for securing the body interface device 14
to the skin. The gel adhesive has one or more of the
following properties:

(a) The adhesive comprises one or more of a ther-
moplastic elastomer (TPE), polyurethane, hydrogel,
silicone, acrylic, hydrocolloid, etc.
(b) The adhesive has (i) a skin tack of at least about
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300 grams and/or (ii) an adhesive strength of at least
0.2N/in. and preferably at least 0.5N/in. and/or (iii) a
relatively low peel strength, i.e., less than about
5N/in., and preferably less than about 3N/in. Such
characteristics provide (i) ease of application, and
secure attachment of the body interface to the skin,
and/or (ii) relatively painless removal (especially
from hairy skin).
(c) The thickness of the adhesive is at least 2 mils,
and preferably greater than 20 mils. Such a thickness
can provide a good adhesive seal through hair.

[0021] In one form, the gasket 20 may be made sub-
stantially entirely of the gel adhesive, or it may include
the gel adhesive as part of a homogeneous mass. Alter-
natively, the gasket 20 may comprise a substrate (such
as a foam member) carrying the gel adhesive.
[0022] The gasket 20 is shaped to form an intimate fit
to the skin around the female genital region. In the form
shown in Figs. 2-5, the gasket 20 has a pear shape, op-
tionally slightly elongated. In the alternative form shown
in Fig. 6, the gasket 20 has a boat or bow shape that is
commonly used in female sanitary pads. In either form,
wings (not shown) can also be added, as is known for
female sanitary pads. Other shapes of gasket 20 could
also be used instead as desired.
[0023] The gasket 20 includes one or more open areas
26 for permitting passage of urine through the gasket 20
and into the body interface device 14. In the illustrated
female form, the open areas 26 are defined by plural
apertures or perforations, such that the gasket 20 has a
perforated surface that extends across the female genital
area in use. In another form, the open area 26 could be
formed by one or more larger apertures, for example, a
single aperture.
[0024] The flexible cover 24 includes a projecting hous-
ing portion 32 defining (i) a urine receiving chamber (or
liquid collection chamber region) 34 open towards the
gasket 20, and (ii) a sensor recess 36 open in a direction
facing away from the chamber 34, for example, in an
opposite direction to the gasket 20. The sensor recess
36 is nested within the periphery of the receiving chamber
34, and is defined by a recessed or reentrant wall portion
32a. The wall portion 32a is common to the receiving
chamber 34 and the sensor recess 36, and defines a
liquid-tight barrier separating the two. The wall portion
32a has a cup or well shape that defines an island portion
around which extends a trough or moat portion 34a of
the receiving chamber 34. In the illustrated form, the
trough portion 34a extends all of the way around the wall
portion 32a, but in an alternative form, the trough portion
34a may extend only part of the way around, making the
island portion a peninsular portion.
[0025] The depth of the sensor recess 36 is less than
the largest depth of the receiving chamber 34. Optionally,
the depth of the sensor recess 36 may be not more than
50%, more preferably not more than 40%, more prefer-
ably not more than 30% of the depth of the height of the

receiving chamber 34 and/or of the profile height of the
cover 24.
[0026] An outlet port 38 in the wall of the housing por-
tion 32 provides a communication passage for aspiration
of urine from the receiving chamber 34. The outlet port
38 may be positioned to communication with the trough
portion 34a of the receiving chamber 34 that is co-planar
with the sensor recess 36. The flexible conduit 16 con-
nects to, or passes within, the outlet port 38. For example,
the portion of the flexible conduit 16 extending into the
receiving chamber 34 may be perforated to collect urine.
Apart from the outlet port 38, the housing portion 32 may
be generally liquid-tight. There is no liquid communica-
tion between the receiving chamber 34 and the sensor
recess 36.
[0027] The sensor recess 36 accommodates, at least
partly, a non-contact liquid sensor 18 for detecting,
through the wall portion 32a, the presence of urine within
the receiving chamber 34. The output from the liquid sen-
sor 18 is used to control operation of the aspiration unit
12 as described later below. The positioning of the liquid
sensor 18 within the sensor recess 36 enables a low pro-
file to be achieved, even though the sensor 18 is outside
the liquid collection chamber 34. The sensor recess 36
may also provide a large interface area through which
the sensor 18 can detect the presence of liquid. The sen-
sor recess 36 also locates the sensor 18 positively, and
protects the sensor 18 from accidental displacement dur-
ing use of the body interface device 14.
[0028] The tube 16 enters the flexible cover 24 through
the outlet port 38, and can sit behind or inside of the liquid
acquisition material 22. This tube 16 can be short to allow
the urine to be pumped away from the body interface
device 14 and the chamber 34. Optionally, the tube 16
inside of the flexible cover 24 can be long enough to
communicate with a large portion of liquid acquisition ma-
terial 22. The portion of the tube 16 inside of the flexible
cover 24 and the chamber 34 can be perforated such
that it is effective to convey urine away from the flexible
cover 24 and the chamber 34 quickly.
[0029] The flexible cover 24 optionally includes a
flange portion 30 from which the housing portion 32
projects. The flange portion 30 provides a face 30a for
sealing to the gasket 20 around the open area(s) 26, to
define a liquid-tight seal. In the present form, the face
30a is engaged adhesively by gasket 20, but in other
forms a separate or additional seal may be formed.
[0030] The flexible cover 24 is made of generally soft
and/or flexible plastics, with a predetermined three-di-
mensional shape. The shape may be thermoformed in
the plastics material. The flexible cover 24 may be made
of polyolefin sheets or foams that can be further thermo-
formed into the desired geometrical shape. The flexible
cover 24 is preferably relatively small such that it can
easily be accommodated in the female genital area. For
example, the cover 24 may have or cover an area of 120
cm2 or less, preferably 70 cm2 or less.
[0031] It is preferred that the housing portion 32 be
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integrally formed from a single material. However, if de-
sired, one or more regions, for example, the wall portion
32a, may be made as a separate part (optionally of dif-
ferent material or different material properties) that is at-
tached to, or integrated with, the remainder of the housing
portion 32.
[0032] The liquid acquisition material 22 is disposed
within the chamber 34, to extend over the wall portion
32a of the housing portion 32. A function of the liquid
acquisition material 22 is to ensure that at least some of
the urine entering the chamber 34 is guided, directed
and/or transported in front of the sensor recess 36 con-
taining the sensor 18. This can provide rapid and efficient
detection of urine, even before the urine begins to fill the
trough portion 34a. The liquid acquisition material 22 pro-
vides a wicking property, preferably in both horizontal
and vertical directions. A typical material includes one or
more of: bonded PET fiber fleece; needled punched non-
woven; cellulose fibers. The liquid acquisition material
22 is preferred to be hydrophobic so that the material
remains relatively dry once aspiration suction is applied
to remove the urine from the receiving chamber 34. Such
a feature may promote the interior environment of the
cover 24 remaining relatively dry, thereby minimizing
leakage concern and bacterial growth (e.g., yeast infec-
tion).
[0033] It will be appreciated from the foregoing that the
design of the body interface device 14 enables achieve-
ment of the hitherto conflicting requirements of wearer
comfort, compact design, low profile with a non-contact
sensor, rapid detection of urine, and secure sealing
against skin to prevent urine spillage out of the device.
[0034] The feature of the liquid sensor 18 being a non-
contact sensor provides significant advantages because:
(i) the non-contact approach automatically avoids con-
cerns about passing an electrical current through urine
in contact with the sensitive genital region of the skin.
Instead, there is no direct contact between the liquid sen-
sor 18 and the urine; (ii) the non-contact approach means
that the liquid sensor 18 is not contaminated by touching
the urine. This allows the liquid sensor 18 easily to be
reused with a different body interface device 14; and (iii)
the non-contact approach means that the liquid sensor
18 does not itself have to be in a sterile condition before
use, thus avoiding the difficulty of, or risk of damage
when, sterilizing the aspiration system 10 that does in-
terface intimately with the body.
[0035] Optionally, the liquid sensor 18 is separate from,
or at least separable from, the body interface device 14.
The body interface device 14 is a disposable item that
may be manufactured inexpensively, and disposed of af-
ter a single use, or a limited number of uses, according
to the specific body interface device 14. The liquid sensor
18 may be more expensive, and intended to be used
plural times, preferably, with a sequence of different body
interface devices 14. This enables the aspiration system
10 to be produced and used very cost efficiently, since
the disposable components are generally low cost. The

higher cost components may be used multiple times, and
may require infrequent replacement. In one form, the liq-
uid sensor 18 is a universal device that may be used with
any of a plurality of different types of body interface de-
vices 14, such as a female urinal, a male condom, a uros-
tomy body fitment, or a catheter.
[0036] The liquid sensor 18 may be held in an operative
position within the sensor recess 36 by one or more of a
variety of possible arrangements, for example, a peelable
adhesive, or a peelable mechanical fastener, such as
Velcro (or other hook-loop or hook-hook material), or a
mechanical coupling based on interference fitting, or oth-
er mechanical means.
[0037] In another form, the liquid sensor 18 may not
be intended to be separated from the body interface de-
vice 14, and may be permanently attached to, or inte-
grated with, the cover 24. A permanent attachment may,
for example, be effected by one or more of a permanent
adhesive, welding, or a mechanical coupling.
[0038] The liquid sensor 18 can take a variety of dif-
ferent forms. Optionally, the liquid sensor 18 is selected
from: a capacitance sensor; an ultrasonic sensor; a pie-
zo-electric (or piezo-resonant) sensor; a temperature
sensor; and an electro-optic sensor. At least the wall por-
tion 32a of the housing portion 32 has suitable properties
that permit detection of liquid through the material of the
wall portion 32a, depending on the type of sensor 18
used. Typically, the wall portion 32a is suitably thin to
permit liquid detection with a desired sensitivity, and yet
is thick enough to optimize the signal-to-noise ratio.
[0039] A capacitance sensor detects proximity of liquid
according to changes in the dielectric effect of liquid prox-
imity, compared to air proximity. The dielectric effect af-
fects the electric field in the active zone around the sen-
sor, and thus, the effective capacitance in the sensor.
The capacitance is monitored by any suitable capaci-
tance sensing circuit (not shown), such as an RC oscil-
lator whose oscillation frequency and/or whether oscilla-
tion occurs, is dependent on the value of a resistor in
combination with the effective capacitance of the sensor.
The oscillation in turn triggers an output stage, coupled
to an output amplifier, to generate an output signal indic-
ative of liquid presence. The capacitance sensing circuit
is preferably disposed near or at the liquid sensor 18
(e.g., as part of the liquid sensor 18 itself), or the capac-
itance sensing circuit can be disposed at the aspiration
unit 12, or at a point along electrical connector 19. A
suitable capacitance sensor and capacitance sensing
circuit are described in U.S. Patent No. 5,576,619.
[0040] The invention has been tested using a capaci-
tance "smart" sensor from SIE Sensors. The sensor 18
of dimension 35mm (length) x 22mm (width) x 10mm
(height) was affixed to the external wall of a body interface
device 14. The sensor 18 detected the presence of two
test liquids, water and saline solution, as soon as the
liquid was introduced, and provided an activation signal
to the aspiration unit 12 within milliseconds. The electric
field from the sensor 18 is able to penetrate a wide variety
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of plastic components (e.g., polyethylene (PE), polypro-
pylene (PP) and acrylics), either transparent or opaque,
with great sensitivity.
[0041] An ultrasonic sensor works using the principle
of sonar at the ultrasonic frequency range. A transducer
is resonated at a set frequency to convert electric energy
into ultrasonic frequency range acoustic energy. The ul-
trasonic acoustic waves are emitted towards a liquid col-
lection region. Energy is reflected either from the walls if
the region is empty of liquid, or from liquid if present in
the region. By measuring the time delay for reflected
waves to arrive, and comparing this to one or more pre-
calibrated time delays taken when the liquid collection
region is empty, the presence of liquid can be reliably
and quickly detected. An example of ultrasonic liquid sen-
sor is described in U.S. Patent No. 3,960,007. A com-
mercially available ultrasonic sensor is made available
by ZEVEX Inc.
[0042] A piezo-electric or piezo-resonant sensor also
uses high frequency, e.g., ultrasonic energy or acoustic
signal, in a similar way to the ultrasonic sensor described
above. The ultrasonic or acoustic signal could penetrate
either transparent or opaque plastic walls. An example
of piezo-electric sensor is described in U.S. Patent No.
3,948,098.
[0043] The invention has been tested with a piezo-res-
onant sensor obtained from GEMS Sensors. The sensor
18 of diameter 40mm was attached to the external wall
of the body interface device 14 in the receiving chamber
34, and detected the presence of liquid as soon as intro-
duced.
[0044] The sensor 18 may alternatively be an electro-
optical sensor. In such a case, at least the wall portion
32a is made of material that is transparent to the optical
radiation used by the electro-optical sensor. For exam-
ple, the optical radiation may be in the infra-red range,
and/or the visible range, and/or ultra-violet range. The
term "optical" as used herein means that the radiation
lies in a frequency range that obeys substantially the laws
of optics. The electro-optical sensor comprises an elec-
tro-optical emitter, an electro-optical receiver, and sens-
ing circuitry for detecting the presence of liquid according
to the electrical output of the electro-optical receiver. The
sensing circuitry is preferably disposed at the liquid sen-
sor 18 (e.g., as part of the liquid sensor 18), or the sensing
circuitry is disposed at the aspiration unit 12, or at a point
along electrical connector 19. An example electro-optical
liquid sensor is described in U.S. Patent No. 4,354,180.
[0045] Alternatively, a temperature sensor may be
used as the liquid sensor 18. At least the wall portion 32a
is of a material allowing the temperature sensor 18 to be
exposed to an increase in temperature should upon urine
discharge. At the same time, the wall portion 32a pre-
vents the sensor 18 from coming into physical contact
with the liquid. The wall portion 32a may be made of a
heat conductive material, or it may be made of other ma-
terial that is thin enough (e.g., a film) so as not to provide
substantial heat insulation. The use of a temperature sen-

sor 18 can provide a reliable and quick indication of body
liquid exiting the body, without requiring the sensor to be
dispersed over a large area. Urine, exits the body at a
temperature of about 37°C, which is notably higher than
ambient room temperature (typically about 23°C), and
also higher than the ambient temperature of a sensor
positioned close to the human skin (typically about 32°C).
[0046] The presence of liquid may be detected by de-
tecting (i) a rapid change in temperature, such as an in-
crease of 1°C within two seconds and/or (ii) a tempera-
ture rise above a threshold, such as above 36°C.
[0047] In all of the above forms, the liquid sensor 18
generates an electrical output signal responsive to prox-
imity of detected liquid. The electrical signal is commu-
nicated to the aspiration unit 12 by means of an electrical
connector 19. The feature of the liquid sensor 18 being
coupled to the aspiration unit 12 by an electrical connec-
tor 19 avoids the expense and fragility associated with
using an optical fiber connection. The electrical connec-
tor 19 may be integrated with, or separate from, the flex-
ible conduit 16. The electrical connector 19 also supplies
power from the aspiration unit 12 if needed to power the
liquid sensor 18, or to power active circuitry within the
liquid sensor 18. The housing portion 34 optionally in-
cludes a channel recess 19a for accommodating the
electrical connector 19 where the connector 19 exits the
sensor 18.
[0048] Referring back to Fig. 1, the aspiration unit 12
comprises a power supply 40, an electronic control unit
42, and a suction source 44. The power supply 40 is
selected as one or more of: a replaceable battery, a re-
chargeable battery, radiation collection panels, and a
mains power supply. Preferably, the power supply 40 in-
cludes a combination of a rechargeable battery and a
mains power supply; such a combination allows portable
operation when the aspiration system 10 is not connected
to a mains power supply, as well as automatic recharging
of the battery when the aspiration system 10 is coupled
to a mains power supply. Additionally or alternatively, the
power supply 40 includes radiation collection panels,
such as photovoltaic panels or cells for generating elec-
tricity from ambient light, which can improve autonomy
of operation or for charging the rechargeable battery. The
power supply 40 provides power for the electronic control
unit 42, the liquid sensor 18 (if needed), and any power
needed by the suction source 44. The electronic control
unit 42 and the liquid sensor 18 could have a separate
power supply from the suction source 44. In the present
embodiment, the suction source 44 is an electric pump
44a that operates under control of the electronic control
unit 42, responsive to detection of liquid by the liquid sen-
sor 18. The pump 44a could be a suction device based
on diaphragm, peristaltic, volume displacement, spring,
gravity, siphon, heat-recoverable metal drive, or an in-
line pump. The flexible conduit 16 is coupled through the
pump 44a to a liquid collection chamber 46. The liquid
collection chamber 46 may either be separate from the
aspiration unit 12 and coupled thereto with a suitable
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connector, or the liquid collection chamber 46 may be
integral with and/or housed in the aspiration unit 12.
[0049] When the liquid sensor 18 indicates that no liq-
uid is detected, the control unit 42 controls the pump 44a
in a quiescent state. Either the pump 44a is deactivated
to generate no suction, or the pump 44a is operated pe-
riodically or at a slow speed to produce low suction (which
may encourage the body interface device 14 to hug
against the skin, and produce a better seal against the
skin).
[0050] When the liquid sensor 18 detects the presence
of discharged liquid, the control unit 42 activates the
pump 44a to generate suction through the flexible conduit
16 to draw the liquid from the body interface device 14
into the liquid collection chamber 46. The control unit 42
may operate the pump 44a for as long as liquid continues
to be detected by the liquid sensor 18, or for a predeter-
mined time interval after liquid detection has finished.
Once collected by the liquid collection chamber 46, the
volume of liquid output may be measured, or the liquid
may be inspected visually, or sent for biochemical testing
or analysis.
[0051] In an alternative form, instead of a pump 44a
directly applying suction to the flexible conduit 16, the
suction source 44 may comprise a vacuum chamber
charged with a low pressure vacuum, and an electroni-
cally controlled valve for controlling application of suction
from the vacuum chamber to the flexible conduit 16. A
pump may be provided for charging the vacuum chamber
with the vacuum.
[0052] When it is desired to replace the body interface
device 14, either for the same patient or for fitting to a
new patient, the liquid sensor 18 may be separated from
a current body interface device 14. The current body in-
terface device 14 is disposed of, and the same liquid
sensor 18 is available to be used with a replacement
body interface device 14. In the case where the non-
contact liquid sensor is permanently attached to the body
interface device 14, a quick connector along electrical
connector 19 and flexible conduit 16 is equipped to allow
for the replacement of body interface device 14.
[0053] It will be appreciated that the body interface de-
vice 14 of the preferred embodiments can be comfortable
to wear, be discrete without bulging significantly under
undergarments, and yet also provide a reliable seal
around the genital region to prevent overspillage and
leakage of discharged urine. In particular, the embodi-
ments address the difficulties associated with such a de-
vice for female wearers.
[0054] Moreover, the aspiration system 10 as de-
scribed herein provides significant advantages com-
pared to the prior art, and can address or mitigate many
of the drawbacks of the prior art, especially in terms of
efficient detection of liquid without electrical contact with
the body liquid. The disposability of the body interface
device 14, and optional reusability of the liquid sensor 18
without contact with the discharged liquid, make the as-
piration system 10 very hygienic and cost efficient. The

aspiration system 10 is also extremely versatile, and a
single aspiration system 10 or different embodiments can
have a wide variety of applications. For example, the in-
vention is usable in acute care, home care, and long term
care situations or facilities. The invention is usable with
wheelchairs, and with bed-bound patients, as well as be-
ing able to be implemented as a fully portable device.
The invention enables the aspiration system 10 to be
discrete, thereby preserving the patient’s dignity and pri-
vacy. The invention may also be used with catheters,
either for detecting liquid (urine) presence in a catheter,
or for collecting urine from a short catheter that projects
a short distance from the body into the body interface
device 14.
[0055] It will be appreciated that many modifications,
improvements and equivalents may be made within the
claimed scope of the invention.

Claims

1. A body interface device (14) for a urine aspiration
system (10), the body interface device (14) compris-
ing:

an adhesive skin contact pad (20) for adhering
to skin, the pad including at least one aperture
(26) for admitting urine through the pad into the
body interface device (14); and
a cover (24) attached to the pad and having a
bulged form projecting away from the pad (20),
the cover defining (i) a liquid collection chamber
region (34) facing towards the pad for receiving
discharged urine, and (ii) a recess (36), char-
acterised in that the recess (36) is for receiving
at least partly a non-contact liquid sensor (18)
outside the liquid collection chamber region, the
liquid collection chamber portion and the recess
being adjacent to each other and separated by
a wall portion (32a) in common to the liquid col-
lection chamber region (34) and the recess.

2. The body interface device of claim 1, wherein the
recess (36) is defined by a pocket in the bulged form.

3. The body interface device of claim 1 or 2, wherein
the liquid collection chamber region (34) overlaps at
least partly the recess (36) in a depth direction gen-
erally perpendicular to the adhesive pad (20).

4. The body interface device of any preceding claim,
wherein the wall portion (32a) has a cup or well
shape.

5. The body interface device of any preceding claim,
wherein the bulged form of the cover (24) defines a
profile height in a depth direction of the device, and
wherein the wall portion (32a) is spaced from the
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adhesive pad (20) by a distance less than the profile
height.

6. The body interface device of any preceding claim,
wherein the recess (36):

(a) has a depth less than the depth of the cham-
ber at the deepest part of the chamber; and/or
(b) is nested within the periphery of the chamber.

7. The body interface device of any preceding claim,
wherein the adhesive pad (20) extends at least partly
over a mouth of the chamber (34).

8. The body interface device of any preceding claim,
wherein the cover (24) further comprises:

(a) a flange portion in face to face contact with
at least a peripheral region of the adhesive pad;
and/or
(b) a urine outlet port (38) communicating with
the chamber (34), for aspiration of urine there-
through.

9. The body interface device of any preceding claim,
wherein the cover (24) is flexible, optionally wherein:

(a) the flexible cover has a thermo-formed
shape; and/or
(b) the flexible cover is made of one or more
polyolefins.

10. The body interface device of any preceding claim,
wherein the adhesive pad (20) comprises or carries
gel adhesive for adhering to the skin.

11. The body interface device of claim 10, wherein the
gel adhesive comprises one or more materials se-
lected from: a thermoplastic elastomer; poly-
urethane; hydrogel; silicone; acrylic; hydrocolloid.

12. The body interface device of claim 10 or 11, wherein
the gel adhesive has one or more of the following
adhesion properties: (i) a tack of at least 300 grams;
(ii) an adhesive strength of at least 0.2N/in.; (iii) a
peel strength of not more than 3N/in.

13. The body interface device of claim 10, 11 or 12,
wherein the gel adhesive has a thickness selected
from: (i) at least 2mils; (ii) at least 20mils.

14. The body interface device of any preceding claim,
further comprising a liquid acquisition material (22)
disposed within the liquid collection chamber region
(34), for acquiring urine discharged into the body in-
terface device, and distributing urine adjacent to the
wall portion (32a).

15. The body interface device of claim 14, wherein the
liquid acquisition material (22) has one or more of
the following liquid handling properties: (i) a wicking
characteristic for wicking urine; (ii) hydrophobic.

16. The body interface device of claim 14 or 15, wherein
the liquid acquisition material (22) comprises one or
more selected from: bonded PET fiber fleece; nee-
dled punched non-woven; cellulose fibers.

17. The body interface device of any preceding claim,
further comprising a non-contact liquid sensor (18)
received or receivable within the recess (36), for
sensing through said wall portion (32a) the presence
of urine within the chamber.

18. The body interface device of claim 17, wherein the
non-contact liquid sensor (18) is separable from the
cover (24).

19. The body interface device of claim 17, wherein the
non-contact liquid sensor (18) is permanently at-
tached to the cover (24).

20. The body interface device of claim 17, 18 or 19,
wherein the non-contact liquid sensor (18) is a sen-
sor selected from: a capacitance sensor; an ultra-
sonic sensor; a piezo-electric sensor; a piezo-reso-
nant sensor; a temperature sensor; an electro-optic
sensor.

21. The body interface device of any preceding claim,
wherein the adhesive pad (20) and the cover are
shaped for fitting a female’s genital area, optionally
wherein the adhesive pad has a shape selected
from: a pear shape; a boat shape with enlarged ends.

Patentansprüche

1. Körperschnittstellenvorrichtung (14) für ein Urinas-
pirationssystem (10), wobei die Körperschnittstel-
lenvorrichtung (14) Folgendes umfasst:

eine Haftauflage (20) mit Hautkontakt zum Haf-
ten an der Haut, wobei die Auflage mindestens
eine Öffnung (26) einschließt, um Urin durch die
Auflage in die Körperschnittstellenvorrichtung
(14) einzulassen; und
eine Abdeckung (24), die an der Auflage ange-
bracht ist und aufweisend eine gewölbte Form,
die von der Auflage (20) absteht, wobei die Ab-
deckung (i) einen Bereich (34) einer Flüssig-
keitsauffangkammer, welcher der Auflage zuge-
wandt ist, um abgegebenen Urin aufzunehmen,
und (ii) eine Aussparung (36) definiert, dadurch
gekennzeichnet, dass die Aussparung (36) da-
zu gedacht ist, einen Nicht-Kontaktflüssigkeits-
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sensor (18) außerhalb des Bereichs einer Flüs-
sigkeitsauffangkammer zumindest teilweise
aufzunehmen, wobei der Teil der Flüssigkeits-
auffangkammer und die Aussparung nebenein-
anderliegen und durch einen Wandteil (32a) ge-
trennt werden, den der Bereich (34) der Flüssig-
keitsauffangkammer und die Aussparung ge-
meinsam haben.

2. Körperschnittstellenvorrichtung nach Anspruch 1,
wobei die Aussparung (36) durch eine Tasche in der
gewölbten Form definiert ist.

3. Körperschnittstellenvorrichtung nach Anspruch 1
oder 2, wobei der Bereich (34) der Flüssigkeitsauf-
fangkammer die Aussparung (36) in einer Tiefen-
richtung, die im Allgemeinen zu der Haftauflage (20)
senkrecht verläuft, zumindest teilweise überlappt.

4. Körperschnittstellenvorrichtung nach einem der vor-
hergehenden Ansprüche, wobei der Wandteil (32a)
die Form einer Tasse oder einer Vertiefung aufweist.

5. Körperschnittstellenvorrichtung nach einem der vor-
hergehenden Ansprüche, wobei die gewölbte Form
der Abdeckung (24) eine Profilhöhe in einer Tiefen-
richtung der Vorrichtung definiert, und wobei der
Wandteil (32a) von der Haftauflage (20) durch einen
Abstand beabstandet ist, der kleiner ist als die Pro-
filhöhe.

6. Körperschnittstellenvorrichtung nach einem der vor-
hergehenden Ansprüche, wobei die Aussparung
(36):

(a) eine Tiefe aufweist, die kleiner ist als die Tiefe
der Kammer an dem tiefsten Abschnitt der Kam-
mer;
und/oder
(b) in dem Umfang der Kammer verschachtelt
ist.

7. Körperschnittstellenvorrichtung nach einem der vor-
hergehenden Ansprüche, wobei sich die Haftauflage
(20) zumindest teilweise über einen Mund der Kam-
mer (34) erstreckt.

8. Körperschnittstellenvorrichtung nach einem der vor-
hergehenden Ansprüche, wobei die Abdeckung (24)
ferner Folgendes umfasst:

(a) einen Flanschteil in direktem Kontakt mit
mindestens einem Umfangsbereich der Haftau-
flage; und/oder
(b) einen Urinauslassport (38), der mit der Kam-
mer (34) zur Aspiration von Urin dahindurch
kommuniziert.

9. Körperschnittstellenvorrichtung nach einem der vor-
hergehenden Ansprüche, wobei die Abdeckung (24)
biegsam ist, optional wobei:

(a) die biegsame Abdeckung eine thermoge-
formte Form aufweist; und/oder
(b) die biegsame Abdeckung aus einem oder
mehreren Polyolefinen hergestellt wird.

10. Körperschnittstellenvorrichtung nach einem der vor-
hergehenden Ansprüche, wobei die Haftauflage (20)
ein Haftgel umfasst oder trägt, um an der Haut zu
haften.

11. Körperschnittstellenvorrichtung nach Anspruch 10,
wobei das Haftgel ein oder mehrere Materialien um-
fasst, die aus Folgendem ausgewählt sind: einem
thermoplastischen Elastomer; Polyurethan; Hydro-
gel; Silikon; Acryl; Hydrokolloid.

12. Körperschnittstellenvorrichtung nach Anspruch 10
oder 11, wobei das Haftgel eine oder mehrere der
folgenden Adhäsionseigenschaften aufweist: (i) ei-
ne Klebrigkeit von mindestens 300 Gramm; (ii) eine
Haftfestigkeit von mindestens 0,2 N/in; (iii) eine Ab-
schälfestigkeit von nicht mehr als 3 N/in.

13. Körperschnittstellenvorrichtung nach Anspruch 10,
11 oder 12, wobei das Haftgel eine Dicke aufweist,
die aus Folgendem ausgewählt ist: (i) mindestens 2
Millizoll; (ii) mindestens 20 Millizoll.

14. Körperschnittstellenvorrichtung nach einem der vor-
hergehenden Ansprüche, ferner umfassend ein
Flüssigkeitsaufnahmematerial (22), das in dem Be-
reich (34) der Flüssigkeitsauffangkammer angeord-
net ist, um Urin aufzunehmen, der in die Körper-
schnittstellenvorrichtung abgegeben wird, und Urin
neben dem Wandteil (32a) zu verteilen.

15. Körperschnittstellenvorrichtung nach Anspruch 14,
wobei das Flüssigkeitsaufnahmematerial (22) eine
oder mehrere der folgenden Eigenschaften zur Flüs-
sigkeitshandhabung aufweist: (i) eine Dochtwir-
kungseigenschaft zur Dochtwirkung in Bezug auf
Urin; (ii) hydrophob.

16. Körperschnittstellenvorrichtung nach Anspruch 14
oder 15, wobei das Flüssigkeitsaufnahmematerial
(22) eines oder mehrere umfasst, ausgewählt aus
dem Folgendem: gebundenes PET-Faservlies; ge-
näht, gestanzt, nicht gewebt; Cellulosefasern.

17. Körperschnittstellenvorrichtung nach einem der vor-
hergehenden Ansprüche, ferner umfassend einen
Nicht-Kontaktflüssigkeitssensor (18), der in der Aus-
sparung (36) aufgenommen wird oder aufgenom-
men werden kann, um durch den Wandteil (32a) das

15 16 



EP 2 244 756 B1

10

5

10

15

20

25

30

35

40

45

50

55

Vorhandensein von Urin in der Kammer zu erfassen.

18. Körperschnittstellenvorrichtung nach Anspruch 17,
wobei der Nicht-Kontaktflüssigkeitssensor (18) von
der Abdeckung (24) trennbar ist.

19. Körperschnittstellenvorrichtung nach Anspruch 17,
wobei der Nicht-Kontaktflüssigkeitssensor (18) dau-
erhaft an der Abdeckung (24) angebracht ist.

20. Körperschnittstellenvorrichtung nach Anspruch 17,
18 oder 19, wobei der Nicht-Kontaktflüssigkeitssen-
sor (18) ein Sensor ist, der aus Folgendem ausge-
wählt ist: einem kapazitiven Sensor; einem Ultra-
schallsensor; einem piezoelektrischen Sensor; ei-
nem piezoresonanten Sensor; einem Temperatur-
sensor; einem elektrooptischen Sensor.

21. Körperschnittstellenvorrichtung nach einem der vor-
hergehenden Ansprüche, wobei die Haftauflage (20)
und die Abdeckung so geformt sind, dass sie zu dem
Genitalbereich einer Frau passen, wobei die Haftau-
flage optional eine Form aufweist, die aus Folgen-
dem ausgewählt ist: einer Birnenform; einer Boot-
form mit vergrößerten Enden.

Revendications

1. Dispositif à interface avec le corps (14) pour un sys-
tème d’aspiration d’urine (10), le dispositif à interface
avec le corps (14) comprenant :

un tampon de contact cutané adhésif (20) des-
tiné à adhérer à la peau, le tampon comprenant
au moins une ouverture (26) pour admettre l’uri-
ne à travers le tampon dans le dispositif à inter-
face avec le corps (14) ;
et un couvercle (24) fixé au tampon et possédant
une forme bombée faisant saillie du tampon
(20), le couvercle définissant (i) une zone de
chambre de récupération de liquide (34) faisant
face au tampon pour recevoir l’urine déchargée,
et (ii) un évidement (36), caractérisé en ce que
l’évidement (36) est destiné à recevoir au moins
en partie un capteur de liquide sans contact (18)
à l’extérieur de la zone de la chambre de récu-
pération de liquide, la partie de chambre de ré-
cupération de liquide et l’évidement étant adja-
cents l’un à l’autre et séparés par une partie de
paroi (32a) commune à la zone de chambre de
récupération de liquide (34) et à l’évidement.

2. Dispositif à interface avec le corps selon la revendi-
cation 1, ledit évidement (36) étant défini par une
poche dans la forme bombée.

3. Dispositif à interface avec le corps selon la revendi-

cation 1 ou 2, ladite zone de la chambre de récupé-
ration de liquide (34) recouvrant au moins en partie
l’évidement (36) selon une direction de profondeur
généralement perpendiculaire au tampon adhésif
(20).

4. Dispositif à interface avec le corps selon l’une quel-
conque des revendications précédentes, ladite par-
tie de paroi (32a) possédant une forme de coupelle
ou de puits.

5. Dispositif à interface avec le corps selon l’une quel-
conque des revendications précédentes, ladite for-
me bombée du couvercle (24) définissant une hau-
teur de profil selon une direction de profondeur du
dispositif, et ladite partie de paroi (32a) étant espa-
cée du tampon adhésif (20) d’une distance inférieure
à la hauteur du profil.

6. Dispositif à interface avec le corps selon l’une quel-
conque des revendications précédentes, ledit évide-
ment (36) :

(a) possédant une profondeur inférieure à la pro-
fondeur de la chambre au niveau de la partie la
plus profonde de la chambre ;
et/ou
(b) étant niché dans la périphérie de la chambre.

7. Dispositif à interface avec le corps selon l’une quel-
conque des revendications précédentes, ledit tam-
pon adhésif (20) s’étendant au moins en partie sur
une bouche de la chambre (34).

8. Dispositif à interface avec le corps selon l’une quel-
conque des revendications précédentes, ledit cou-
vercle (24) comprenant en outre :

(a) une partie de bride en contact face à face
avec au moins une zone périphérique du tam-
pon adhésif ; et/ou
(b) un orifice de sortie d’urine (38) communi-
quant avec la chambre (34) pour l’aspiration
d’urine à travers celui-ci.

9. Dispositif à interface avec le corps selon l’une quel-
conque des revendications précédentes, ledit cou-
vercle (24) étant souple, éventuellement :

(a) ledit couvercle souple possédant une forme
thermoformée ; et/ou
(b) ledit couvercle souple étant constitué d’une
ou plusieurs polyoléfines.

10. Dispositif à interface avec le corps selon l’une quel-
conque des revendications précédentes, ledit tam-
pon adhésif (20) comprenant ou portant un adhésif
en gel pour adhérer à la peau.
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11. Dispositif à interface avec le corps selon la revendi-
cation 10, ledit adhésif en gel comprenant un ou plu-
sieurs matériaux choisis parmi : un élastomère
thermoplastique ; le polyuréthane ; un hydrogel ; le
silicone; l’acrylique ; un hydrocolloïde.

12. Dispositif à interface avec le corps selon la revendi-
cation 10 ou 11, ledit adhésif en gel possédant une
ou plusieurs des propriétés d’adhérence suivantes :
(i) une pégosité supérieure ou égale à 300
grammes ; (ii) une force d’adhérence supérieure ou
égale à 0,2 N/pouce ; (iii) une résistance au pelage
inférieure ou égale à 3 N/pouce.

13. Dispositif à interface avec le corps selon la revendi-
cation 10, 11 ou 12, ledit adhésif en gel possédant
une épaisseur choisie parmi : (i) supérieure ou égale
à 2 millimètres ; (ii) supérieure ou égale à 20 milli-
mètres.

14. Dispositif à interface avec le corps selon l’une quel-
conque des revendications précédentes, compre-
nant en outre un matériau d’acquisition de liquide
(22) disposé dans la zone (34) de la chambre de
récupération de liquide, destiné à acquérir l’urine dé-
chargée dans le dispositif à interface avec le corps
et à distribuer l’urine adjacente à la partie de paroi
(32a).

15. Dispositif à interface avec le corps selon la revendi-
cation 14, ledit matériau d’acquisition de liquide (22)
possédant une ou plusieurs des propriétés de ma-
nipulation de liquide suivantes : (i) une caractéristi-
que de capillarité pour amener par capillarité l’urine ;
(ii) hydrophobe.

16. Dispositif à interface avec le corps selon la revendi-
cation 14 ou 15, ledit matériau d’acquisition de liqui-
de (22) comprenant un ou plusieurs éléments choisis
parmi : un molleton de fibres de PET liées; un non
tissé perforé aiguilleté ; des fibres de cellulose.

17. Dispositif à interface avec le corps selon l’une quel-
conque des revendications précédentes, compre-
nant en outre un capteur de liquide sans contact (18)
reçu ou pouvant être reçu dans l’évidement (36), en
vue de la détection à travers ladite partie de paroi
(32a) de la présence d’urine dans la chambre.

18. Dispositif à interface avec le corps selon la revendi-
cation 17, ledit capteur de liquide sans contact (18)
étant séparable du couvercle (24).

19. Dispositif à interface avec le corps selon la revendi-
cation 17, ledit capteur de liquide sans contact (18)
étant fixé de manière permanente au couvercle (24).

20. Dispositif à interface avec le corps selon la revendi-

cation 17, 18 ou 19, ledit capteur de liquide sans
contact (18) étant un capteur choisi parmi : un cap-
teur de capacité ; un capteur à ultrasons ; un capteur
piézoélectrique ; un capteur piézo-résonant ; un
capteur de température ; un capteur électro-optique.

21. Dispositif à interface avec le corps selon l’une quel-
conque des revendications précédentes, ledit tam-
pon adhésif (20) et ledit couvercle étant façonnés
pour s’adapter à la région génitale de la femme,
éventuellement ledit tampon adhésif possédant une
forme choisie parmi : une forme de poire ; une forme
de bateau avec des extrémités élargies.
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装置。 布置在液体收集腔室外部的可拆卸或永久连接的非接触式液体传
感器可检测腔室内尿液的存在。 所述非接触式传感器选自：电容传感
器；以及传感器。 超声波传感器； 压电谐振传感器； 还有一个温度传
感器
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