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DISPOSABLE COVER FOR USE IN AN INCUBATOR FOR PREMATURE INFANTS

TECHNICAL AREA
The present invention relates to a disposable cover for use in an incubator for premature
infants. The cover comprises a moisture-pervious sheet intended to face the premature

infant during use and a back sheet, preferably substantially moisture-impervious.

BACKGROUND

Premature infants come into the world earlier than full-term infants. Prematurity occurs

when a pregnancy lasts fewer than 37 weeks; full-term infants are born 38 to 42 weeks
after the mother's last menstrual period. Premature infants borne as early as after 22 to
23 weeks may survive, this is however rare. After 25 to 26 week the infants have quite

high chance of surviving, about 44% of the infants born between 25 and 26 week survive.

Full-term infants normally weigh around 2.5 — 5 kg at the time of birth. Due to many recent
advances, more than 90% of premature babies who weigh 800 grams or more survive.
Those who weigh more than 500 grams have a 40% to 50% chance of survival, although

the risk for complications is greater.

Premature infants have many special needs that make their care different from that of full-
term infants, which is why they often begin their lives after delivery in a neonatal intensive
care unit. The neonatal intensive care unit is designed to provide an atmosphere that
limits stress to the infant and meets basic needs of warmth, nutrition, and protection to

assure proper growth and development.

In most neonatal intensive care unit the nurses try to concentrate their care into discrete
sessions and otherwise allow the infants to sleep undisturbed. Some of the tasks which
are done regularly are; measuring the infant's temperature, mouth care, bathing and
changing of diapers or covers. In order not to have something chafing against the
sensitive premature infant’s skin an absorbent cover may be placed in the incubator
instead of a diaper being put on the infant. In order to fit into the incubator the large cover
intended for adult care is cut into a suitable size. At regular intervals these small covers

are changed, up to one time per hour in order to control if the baby has urinated. Before
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and after use the nurses weigh the diapers and/or covers in order to keep track of the
infants discharge of urine and faeces. This is important information in order to assess if
the basal functions are functioning correctly, such as for example the kidney and the
urinary tracts, and as a further step, in order for the caregivers to compare the input of
nutrition and the discharge of urine and faeces for an evaluation of the nutrition uptake of
the infant. Since it may be difficult to detect if the baby has urinated just by looking into the
incubator when the baby is lying on top of the cover, the covers are often changed more
frequently than necessary. This results in more handling of the small premature infants
than necessary, which are known to feel best with as few factors of disturbance as
possible. For the personnel working at these departments the cutting of the covers and
the weighing of said covers before and after use are extra working moments. Cutting the
large cover into smaller pieces further leads to open side edges of the covers often
containing cellulose fibers, which may cause the small cellulose fibers to spread and dust

in the incubator.

EP1180370 describes a covering sheet for bedding articles, such as mattress and pillow
covering sheet, having a surface area from 15m? to 0,3m?. However this is a very broad
range with no indications on how to adjust the covering sheet in width and length in order

to be of a size that may fit into an incubator.

JP2002224093 discloses an electronic excretion sensor for diaper or urine absorption pad

that calculates the amount of excretion absorbed by diaper by sensor output.

WO2004021944 discloses a sensing device in the form of a magnetoelastic film for
detecting wetness in absorbent articles such as bed protector. US20050234414 and
US20060069362 disclose diapers with wetness indication by visible colour change. US

20050195085 describes an electronic wetness sensors for diapers.

In view of the above stated problems in the field of care of premature infants and in view
of the prior art there is still a need for a cover specially adapted for use in an incubator,
which cover is easy to use and further reduces the working moments of the caregivers

and prevent unnecessary handling of the sensitive premature infants.
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SUMMARY

In view of this prior art it is an object of the present invention to provide a disposable cover
specially adapted for an incubator for premature infants which disposable cover further
reduces the working moments of the caregivers and is easy to use.

The above defined problems are solved by the present invention by a disposable cover for
use in an incubator for premature infants, said cover having a defined total weight before
use which weight is communicated to the caregiver by indication on said cover, a label

accompanying said cover or on the package for said cover.

In one aspect said disposable cover has a defined weight within a tolerance of + 1g,
preferably + 0.5g.

In one embodiment the total weight of said cover is printed onto said cover. In another
embodiment the total weight of said cover is embossed onto said cover. In a further
embodiment the total weight is provided as a note in connection with said cover. In stilla -
further embodiment the total weight of said cover is printed or marked onto the package of

said cover.
In a further embodiment said disposable cover comprises a wetness indicator.

In still a further embodiment said disposable cover comprises a sensor indicating the

presence of proteins (albumin), blood and/or unwanted bacteria in the urine.

In one aspect the cover is a laminate comprising a surface layer consisting of an
apertured plastic film or a nonwoven material and a preferably moisture-impervious

backsheet.

In a further aspect the cover is a laminate comprising a surface layer consisting of
synthetic fibers or an apertured plastic film and a preferably moisture-impervious

backsheet.

In a still further aspect the cover is a laminate consisting of a surface layer being an

apertured plastic film or a nonwoven material and a preferably moisture-impervious
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backsheet. This however does not exclude that other components not forming part of the

laminate structure, such as a wetness indicator or other sensor, are included.

DETAILED DESCRIPTION

According to the present invention, a disposable cover intended for use in an incubator for
premature infants is provided, comprising a moisture-pervious sheet intended to face the
premature infant during use and a preferably moisture-impervious backsheet. In order to
reduce the working moment of weighing the disposable cover before use, the specified
total weight before use of said cover may be communicated to the caregiver by indication

on said cover, a label accompanying said cover or on the package for said cover.

In one aspect of the invention the disposable covers are each weighed, in the production
line or after production, and the specific weight of the cover subsequently printed or in any
way marked onto said cover or onto a label accompanying said cover. in another aspect
each cover is produced with such a high accuracy in terms of weight that it is possible to
indicate the total weight of one disposable cover on the package, this meaning that all the
disposable covers comprised in the package substantially have the same weight. It would
of course also in this later case be possible to indicate the weight onto the cover or on an

accompanying label.

The discharge of urine from a premature infant may be in the range from about 2ml (about
29) to about 0.5 dl (about 50g), so in order for the caregiver to perform a proper
assessment of the discharge of urine and faeces and thus an analysis of the infants
health status, the tolerance for the weight indication preferably is + 1.0g, more preferably
+ 0.5¢.

This accuracy may be achieved by using as surface layer a prefabricated material,
preferably synthetic fibres, since these materials often have an constant density and a
plastic film, for example a polypropylene film, as backsheet material. Alternatively, a
prefabricated laminate, comprising the same materials as above, will also have a constant

density.

In order to keep the weight of the cover as constant as possible after the weight is
determined, the cover may be packed separately in a moisture-impervious package. An

example of such a moisture-impervious package is disclosed in EP 1210277.
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In a preferred embodiment, in order to fit into the incubator said disposable cover has a
length of 10 - 60 cm and a width of 5 - 40 cm, preferably a length of 12 - 50 cm and a
width of 8 — 30 cm, more preferably a length of 15 — 45 cm and a width of 7 — 25 cm.

Since the premature infants are small in comparison with the incubator, it is not of great .
importance that said cover extends throughout the entire incubator, the essential thing is
that it covers the area which may be wetted during the discharge of urine and/or faeces.
Sometimes it may even be advantageous not to cover the entire bottom of the incubator
since a smaller cover will be easier to change and also to handle, for example during

weighing of said cover.

The cover of the present invention is a laminate made up of different layers comprising at

least a moisture-pervious sheet and a second, preferably moisture-impervious backsheet.

The moisture-pervious surface layer may be of any conventional type such as a

nonwoven material, e g spunbonded, meltblown, carded, hydroentangled, wetlaid etc.

- Suitable nonwoven materials can be composed of natural fibres, such as wood pulp or

cotton fibres, manmade fibres, such as polyester, polyethylene, polypropylene, viscose
etc. or from a mixture of natural and manmade fibres. The surface layer material may
further be composed of tow fibres, which may be bonded to each other in a bonding
pattern, as e.g. disclosed in EP-A-1 035 818. Further examples of surface layer materials
are porous foams, apertured plastic films etc. The materials suited as surface layer
materials should be soft and non-irritating to the skin and be readily penetrated by body
fluid. The surface layer may also comprise absorptive means i.e. comprising for example

absorbent fibers.

The backsheet may consist of a thin plastic film, e.g. a polyethylene or polypropylene film,
a nonwoven material coated with a liquid impervious material, a hydrophobic nonwoven
material, which resists liquid penetration. Laminates of plastic films and nonwoven

materials may also be used. Further the backsheet material may optionally be breathable.

The disposable cover may further comprise an absorbent layer, dispersed between the
surface layer and the backsheet.
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Since the cover may be used mainly in order to collect and consequently weigh the
discharge of urine and faeces, the cover of the present invention may in one preferred
embodiment be a laminate comprising a surface layer consisting of an apertured plastic
film or a nonwoven material and a preferably moisture-impervious backsheet. This means

that said cover will not comprise an absorbent layer.

In a further preferred embodiment the cover of the present invention is a laminate
comprising a surface layer consisting of synthetic fibers or an apertured plastic film and a
preferably moisture-impervious backsheet. The advantage of such a laminate is that it
absorbs essentially no moisture from the surroundings which could have an impact on the

weight of said cover.

In a further embodiment, in order to reduce unnecessary handling of the premature
infants, the disposable cover may further comprise a wetness indicator, indicating when
the infant has urinated, which may otherwise be difficult to detect, especially if the urine
has very little colour. The wetness indicator may be located on any side of the surface
layer, provided that the wetness indicator remains visible from the body contacting side of
the disposable cover. The wetness indicator may comprise a visible change that is
selected from the group consisting of a colour change, a graphic change or a combination
there of.

In one embodiment the wetness indicator is a chemical compound being colouriess in its
dry state and changes colour to a humanly visible colour such as, but not limited to,

green, blue, red, pink or another colour when exposed to moisture and especially urine. In
another embodiment the chemical compound instead comprises one or more colours in its
dry state and turns colourless or changes colour upon wetting. The wetness indicator or
substance may further be a chemical compound which dyes with pH transition, preferably
at about pH8 — 9, i.e. a pH-indicator, such as litmus that is absorbed onto a filter paper i.e.
a litmus paper. In another embodiment the indicator consists of a coloured graphic, which

may either turn colourless or change graphic or colour of the graphic upon wetting.

In still another embodiment the wetness indicator is an electronic humidity or wetness

sensor.
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The disposable cover may also comprise sensors indicating presence of proteins
(albumin), blood or unwanted bacteria in the urine, preferably by a readily visible colour

indication.

Such wetness indicators or other sensors that may be incorporated are well known in the

art and will not be further described herein.

In order to prevent contact of the chemical compound with the baby, the indicator may be
covered with a material layer, the indicator may for example be dispersed in a highly
absorbent tissue layer placed between the backsheet and the surface layer in order for
the urine to spread well on the layer comprising the indicator and the indicating colour to
be readily visible. In order to increase the visibility of such a colour change the wetness
indicator the layer comprising the wetness indicator may be arranged in such a way that a

tab of said layer is protruding horizontally from said cover.
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CLAIMS

. A disposable cover for use in an incubator for premature infants comprising a

moisture-pervious surface layer intended to face the premature infant during use
and a preferably moisture-impervious back sheet, characterized in that the total

weight of said disposable cover before use is communicated to the caregiver by
indication on said cover, a label accompanying said cover or on the package for

said cover.

. The disposable cover according to claim 1, characterized in that said disposable

cover has a defined weight within a tolerance of + 1g, preferably + 0.5g.

. The disposable cover according to claim 1 or 2, characterized in that the total

weight of said disposable cover before use is printed onto said cover.

. The disposable cover according to claim 1 or 2, characterized in that the total

weight of said disposable cover before use is embossed onto said cover.

The disposable cover according to any of the preceding claims, characterized in
that the total weight of said disposable cover before use is provided as a note in

connection with said disposable cover.

The disposable cover according to any of the preceding claims, characterizes in
that said disposable cover has a length of 10 — 60 cm and a width of 5 — 40 cm,
preferably a length of 12 — 50 cm and a width of 6 — 30cm, more preferably a
length of 15 — 45 cm and a width of 7 — 25 cm.

. The disposable cover according to any of the preceding claims, characterized in

that it comprises a wetness indicator.

. The disposable cover according to claim 5, characterized in that said wethess

indicator comprises a colorant changing colour upon wetting.

. The disposable cover according to claim 6, characterized in that said colorant is a

pH-indicator.
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10. The disposable cover according to any of claims 1-7, characterized that it
comprises a sensor indicating the presence of proteins (albumin), blood and/or

unwanted bacteria in the urine

5
11. The disposable cover according to any of claims 1-10, characterized in that said
cover is a laminate consisting of a surface layer being an apertured plastic film or
a nonwoven material and a preferably moisture-impervious backsheet.
10 12. The disposable cover according to any of claims 1-10, characterized in that said

cover is a laminate comprising a surface layer consisting of synthetic fibers or an

apertured plastic film and a preferably moisture-impervious backsheet.
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AMENDED CLAIMS

received by the International Bureau on 07 April 2008 (07.04.08)

A disposable cover for use in an incubator for premature infants comprising a
moisture-pervious surface layer intended to face the premature infant during use
and a preferably moisture-impervious back sheet, characterized in that the total
weight of said disposable cover before use is communicated to the caregiver by
indication on said cover, a label accompanying said cover or on the package for

said cover.

The disposable cover according to claim 1, characterized in that said disposable

cover has a defined weight within a tolerance of & 1g, preferably £ 0.5g.

The disposable cover according to claim 1 or 2, characterized in that the total

weight of said disposable cover before use is printed onto said cover.

The disposable cover according to claim 1 or 2, characterized in that the total

weight of said disposable cover before use is embossed onto said cover.

The disposable cover according to any of the preceding claims, ¢characterized in
that the total weight of said disposable cover before use is provided as a note in

connection with said disposable cover.,

The disposable cover according to any of the preceding claims, characterized in
that said disposable cover has a length of 10 — 60 cm and a width of 5 — 40 cm,
preferably a length of 12 — 50 cm and a width of 6 — 30cm, more preferably a
length of 15 — 45 cm and a width of 7 — 25 cm.

The disposable cover according to any of the preceding claims, characterized in

that it comprises a wetness indicator.

The disposable cover according to claim 7, characterized in that said wetness
indicator comprises a colorant changing colour upon wetting.

The disposable cover according to claim 8, characterized in that said colorant is a
pH-indicator.

AMENDED SHEET (ARTICLE 19)



WO 2008/079060 PCT/SE2006/001500
11

10. The disposable cover according to any of claims 1-7, characterized that it
comprises a sensor indicating the presence of proteins (albumin), blood and/or
unwanted bacteria in the urine

5
11. The disposable cover according to any of claims 1-10, characterized in that said
cover is a laminate consisting of a surface layer being an apertured plastic film or
a nonwoven material and a preferably moisture-impervious backsheet.
10 12. The disposable cover according to any of claims 1-10, characterized in that said

cover is a laminate comprising a surface layer consisting of synthetic fibers or an

apertured plastic film and a preferably moisture-impervious backsheet.

AMENDED SHEET (ARTICLE 19)
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