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This invention relates to an absorbent pad and

5 particularly to an absorbent pad for use in the food
industry as a biofluid absorbent, or for a ccoling pad.
BACKGROUND ART

Absorbent pads are well-known and widely used

in the food industry. One type of absorbent pad is used

10 as a biofluid absorber and is placed between fresh meat
and the plastic meat tray. The pad functions to absorb
biofluids exuding from the meat.

A second type of known pad is used as a cooling
pad and is initially swelled with water, frozen and then

15 placed with food or other produce which is to be kept
cool.

Both types of pads have internal absorbents and
typically use superabsorbent polymers (SAP). These
polymers are also well-known and a typical polymer is a

20 cross-linked sodium polyacrylate. In corder to allow the
internal absorbent to absorb fluid efficiently, the
polymer is usually finely ground.

The internal superabscrbent polymer creates
some difficulties which must be overcome if the pad is to

25 be safe and commercially successful. Firstly, it is
necessary to ensure that the polymer stays within the pad
at all times, even when swollen into a gel-like state.
Another problem with the superabsorbent polymers is that
they are aggressive fluid absorbers and tend to desiccate

30 the meat product by absorbing more than just the exuded
biofluids.

To overcome the aggressive absorbing nature of
the polymer, it is known to have absorbent pads formed
with a bottom wall which is water permeable (and is

35 typically a non-woven fabric), and a top wall formed from
a totally liquid impermeable sheet.

A disadvantage with having a liquid impermeable
top sheet is that biofluids run over the top sgheet and
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having a |1 qui er neab
ulds can pool on the top layer and ruin the meat by

promotion of bacterial growth.
Attempts have been made to provide a large slit
or a number of slits in the top wall of the pad to
10 overcome the above disadvantage. However the biofluids
are still not efficiently absorbed and have a tendency to
run off the top sheet, or to pool.
Another problem with cooling pads is that when
the pads are swollen with water, the superabsorbent
15 polymer turns into a gel and exerts considerable pressure
on the wall of the pad and can extrude through the pad
wall. This is particularly so if the top wall of the pad
is formed with a large slit or slits.
OBJECT OF THE INVENTION
20 The present invention has been developed to
provide an absorbent pad which can be used both as a
bicfluid absorber and alsc as a cooling pad and which can
at least reduce the abovementioned disadvantages or
provide the public with a useful or commercial choice.
25 In one form, the invention resides in an
absorbent pad which has a top sheet and a bottom sheet,
the sheets being joined to form at least one cell, a
absorbent located within the cell, characterised in that
at least one of the sheets is formed from a 1liquid
30 impermeable material «containing microperforations to
allow fluid to pass through the microperforations and
into the cell.
It is preferred that the top sheet is formed
from the microperforated material. The bottom sheet may
35 be formed from similar material, or different material
such as a water permeable non-woven sheet, a paper sheet,
or a totally water impermeable sheet.
We find that the microperforations temper the
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of the meat product. The drawing effect appears to be

5 minimised to an acceptable level by having a large number

of extremely small perforations in the sheet of the

absorbent pad which can then be placed under the meat
product.

The microperforations also appear to reduce or

10 prevent pooling of biocfluids on top of the absorbent pad
and if the microperforations are spread over the top
sheet of the absorbent pad, biofluid absorption can occur
over a larger surface area than might be the case if the
pad was only slotted or slitted.

1s The microperforations are typically spread over
the sheet in a substantially homogenous fashion. It is
however envisaged that parts of the sheet may not include
microperforations and these parts may include the joins
between adjacent cells.

20 The microperforations may have wvarious shapes
and sizes and may be circular, elliptical (cigar-shaped),
polygonal (including rectangular, triangular and diamond-
shaped), irregular and the like. Depending on the process
used to perforate the sheet, the formed perforations may

25 have a flap or hinge portion adjacent the formed hole
which still allows liquids to Dpass through the
perforations.

The microperforations can be formed by hot pin
perforating, cold pin perforating, open flame

30 perforating, laser perforating, and by other suitable
techniques. The different perforating processes may form
different hole sizes and shapes.

A typical size of the microperforation can be
between 10 to 200 microns. For instance, if the

35 perforation is elliptical, it may have a size of
approximately 20 microns X 90 microns, but this can vary
between 10 microns and 200 microns, possibly even more,

the larger size being determined by the aggressiveness of
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mcroperforatlons and I n
microperforation number of 330 per square inch to be

suitable for our purposes. We find that the number of
holes per square inch appears to affects only the
absorption rate of the product.

10 The size of the absorbent pad itself can also
vary depending on its use. We find that a typical pad
may be about 400mm across and have an unlimited length
with the consumer able to simply cut the pad lengthwise
to suit. Each pad may have one or more cells, and we

15 find that for a pad having a width of 400mm, there may be
provided 6 or so cells. Each cell can be of any shape or
size and we find a suitable size to be between 40mm to
100mm across.

The sheet containing the microperforations

20 (which is typically the top sheet), can be formed from a
plastic film. The plastic film can be a single film, a
laminate film or other types of film. One type of useful
film is a laminate formed from a polyester and a
polyethylene. We find a suitable thickness to be a 12

25 micron polyester £film laminated to a 30 wmicron
polyethylene film. Other f£ilm thickness can be used if
desired. We find that other types of plastics can be
used such as nylon, other types of polyene film such as
all types of polyethylenes and polypropylenes. We also

30 find use for polyurethane and polyvinyl films. We find
that the main property desired from the film is that it
is able to be strong enough to resist wear and tear
during use. We also find it desirable to choose a film
which can accept printing inks such that the sheets of

35 the pad, or at least one sheet of the pad, can be
printed. We find it desirable from a consumer point of
view that the films have a good opacity. If we form the
pad by heat sealing the top sheet and the bottom sheet
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of preferred bottom sheet is a non-woven fabric. Many
5 types of non-woven fabrics are known in the art, and a
suitable fabric is a 40g per square metre bi-component
continuous filament which is pressure and temperature
bonded. The £filament can be made of a polyester core
with a polyethylene sheath and this type of material is

10 known. The filament may comprise a different type of
sheath plastic such as polypropylene or a polypropylene
polyethylene co-polymer. These filaments are desirable
because a strong heat seal can be formed in the non-woven
fabric. These non-woven fabrics have a good random

15 distribution of the fibres to ensure that the pore size
or holes in the £fabric are small enough to prevent
polymer from being shaken out of the pad, and alsoc to
prevent the swollen hydrated polymer from squeezing
through the fabric.

20 It should be appreciated that there are many
types of non-woven fabrics available in the marketplace
which could fulfil our requirements.

If the top sheet is microperforated, we may
desire to have the Dbottom sheet totally 1ligquid

25 impermeable and this type of sheet may be formed from any
type of suitable water impermeable plastic £ilm, or other
type of film which may be available from time to time.

In order to reduce the possibility of absorbent
egress from the cells in the pad, a further barrier sheet

30 can be provided below the microperforated sheet. The
barrier sheet is preferably of the type that will allow
fluid to pass or wick through the sheet but will act as a
barrier for the absorbent. Various types of papers can
be used as the barrier sheet.

35 In a further variation, the top sheet may
comprise a preformed multi-layer sheet composite. For
instance, the top sheet can comprise an outermost
microperforated sheet, an intermediate barrier sheet and
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Occasionally, it is found that the pressure inside the
absorbent pad is such that it c¢an place an undegirable
amount of strain on the wmicroperforated sheet. This
sheet, is weakened by having the microperforations in it,

10 and there is a possibility that the microperforated sheet
can tear or split. For instance, when the pad is used as
an ice replacement pad, it is swollen with water and then
frozen. The swelling and freezing creates considerable
pressure within the pad. It is common to provide a

15 flexible sheet having a number of absorbent cells within
it. The flexible sheet can be swollen with water, frozen
and then wrapped around the product which is to be kept
cool. It is found that when the product is frozen, the
microperforated sheet <can approach its cold flex

20 temperature which means that the film resists flexing and
is susceptible to formation of cracks and tears.

For this reason, the absorbent pad can include
the reinforcement sheet. The reinforcement sheet may be
positioned behind the microperforated sheet. It is

25 preferred that the reinforcement sheet does not
appreciably prevent fluid from passing into the
absorbent. Therefore, a preferred reinforcement sheet ig
a non-woven fabric, or a microperforated £ilm.

The absorbent in the cell of the pad may

30 comprise a single type of absorbent or mixture. Although
may types of absorbents are known and used in absorbent
pads, we find it desirable to use a superabsorbent
polymer, as such polymers can absorb many times their
weight in 1ligquid, and although these polymers are

35 aggressive absorbers, we have overcome or tempered this
undesirable feature by using the microperforations.

A desired type of superabsorbent polymer
include the family of sodium polyacrylates which are
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irregularity of t&€ absorbents which we find useful are the sodium carboxy
S methyl celluloses and these can be cross-linked with a
number of different tyﬁes of aluminium compounds to
improve their gel strength qualities. Of course, other
types of absorbents can be used with our microperforated
pad.

10 We find that the commercial superabsorbent
polymers come in two distinct shapes. The most common
types of shape is an irregular granular or gravel shape,
while the other shape is a more rounded spherical
configuration.

15 We also find that the commercial superabsorbent
polymers have varying particle sizes and typical particle
sizes are as follows -

850 micron and above: 0 - 2%
850 - 600 microns: 24 - 32%
20 600 - 500 microns: 20 - 28%
500 ~ 300 microns: 32 - 40%
300 - 180 microns: 4 - 12%
180 - 90 microns: 0 - 4%
90 - 45 microns: 0o - 2%
25 45 microns and below: 0 - 0.1%

Different batches of polymer can have different
size ranges and size extremes such as up to or even above
2000 microns, and it will be appreciated that we can
adjust our microperforation shape and size to compliment
30 that of the absorbent we use in the cells to minimise or
at least reduce undegirable loss of absorbent through the
cell wall.
The amount of absorbent we use can of course
vary depending upon the absorbent capacity and rate and
35 depending upon how much liquid we wish to absorb. A
typical superabsorbent polymer will absorb anywhere
between 100g to 500g of tap water per gram of polymer.
We prefer that the polymer dosage in the cell
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will absorb any other llqulds from the surrounding area,

and instead will only function as a cooling pad. For
this reason, we like to ensure that the polymer can be
fully hydrated before freezing if it is used as a cooling
pad.

The pad itself can be formed in a number of
different ways. One preferred way, and a way which has
been used in other known pads, is to heat seal the top
sheet and bottom sheet together. For this reason, we
prefer that the top sheet and bottom sheet are formed
from heat meltable materials, and these materials arxe
known. Of course, we may also wish to simply glue the
sheets together, or attach them by other means.

BRIEF DESCRIPTION OF THE FIGURES

Embodiments of the pad will be described with
reference to the following drawings in which

Figures 1A and 1B illustrate a £fluid absorbing
pad having a top sheet and a bottom sheet both being
microperforated.

Figures 2A and 2B illustrate a fluid absorbing
pad having a top microperforated sheet and a bottom non-
woven fabric sheet.

Figures 3A and 3B illustrate a fluid absorbing
pad having a top microperforated sheet and a bottom paper
sheet.

Figures 4A and 4B illustrate a cooling pad
having a top sheet and a bottom sheet both being
microperforated.

Figures 5A and 5B illustrate a cooling pad
having a top sheet which is microperforated and a water
impervious bottom sheet.

Figures 6A and 6B illustrate a cooling pad
having a top sheet which is microperforated and a bottom
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Figures 8A and 8B illustrate a fluid absorbing
pad where the top sheet is microperforated and is formed
from three layers and the bottom sheet is a non-woven
fabric.

Figures 9A and 9B illustrate a £fluid absorbing
pad where the top sheet is microperforated and is formed
from three layers and the bottom sheet is paper.

Figures 10A and 10B illustrate a cooling pad
where the top sheet is microperforated and is formed from
three layers and the bottom sheet is a non-woven fabric.

Figures 11A and 11B illustrate a cooling pad
where the top sheet is microperforated and is formed from
three layers and the bottom sheet is alsoc formed from
three layers.

Figures 12A and 12B illustrate a cooling pad
where the top sheet is microperforated and is formed from
three layers and the bottom sheet is water impervious.

Figures 13A and 13B illustrate a cooling pad
where the top sheet is microperforated and is formed from
two layers and the bottom sheet is formed from one layer.

Figures 14A and 14B illustrate a cooling pad
where the top sheet and the bottom sheet are both formed
from two layers.

Figures 15A and 15B illustrate a fluid
absorbing pad where the top sheet and the bottom sheet
are formed from two layers being a microperforated layer
and an intermediate paper layer.

Figures 16A and 16B illustrate a fluid
absorbing pad where the top sheet is formed £from two
layers being a microperforated layer and a paper layer,
and the bottom sheet is a non woven fabric.

Figures 17A and 17B illustrate a fluid
absorbing pad where the top sheet is formed two layers
being a microperforated layer and a paper layer, and the

a
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We also find
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Figure 19 illustrates a cooling pad where the

top sheet is formed from two layers Dbeing a
microperforated layer and a non woven fabric layer, and
the bottom sheet is a non woven fabric.

10 Figure 20 illustrates a fluid absorbing pad
where the top sheet is formed from two layers being a
microperforated plastic co-extruded layer and a non woven
fabric layer, and the bottom sheet is formed from two
layers of non woven fabric.

15 BEST MCDE

Referring to the figures, there are shown two
types of absorbent pads one particularly suitable for
absorbing biofluids (the pad of Figures 1 - 3, 7 - 9) and
one particularly suitable as a cooling or heating pad

20 (the pad of Figures 4 - 6, 10 - 12). The pads differ in
the size of the cells, and the type of bottom sheet; the
top sheet of each pad being microperforated.

Referring initially to the pads of Figures 1 -
3, these pads can be used as a red meat or poultry pad

25 and can be positioned between a meat product and the meat
tray. These pads find particular use in meat trays which
are found for sale in supermarkets, butchers and the
like.

The absorbent pad can come in two main sizes

30 and absorption capacities. One type of pad can have an
external dimension of 113mm X 169mm with an internal cell
size of 50mm X 72.8mm. In each cell is provided 0.48g of
Favor Pac 100th superabsorbent powder which is a sodium
polyacrylate and is available commercially. The pad has

35 an overall absorption capacity of about 108g of chicken
biofluids. The other main size of the absorbing pad 1is
used particularly in the poultry market and this pad has
an external measurement of 14lmm X 16%mm with the



prevent the swollen hydrated polymer from squeezing through the fabric. 20
It should be appreciated that there are many types of non-woven fabrics
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is a 12 micron polyester £film adhered to a 30 micron
polyethylene film. The £ilm is microperforated to a
perforation rate of 330 perforations per square inch.
The perforations are evenly spread through the top sheet,

10 and each perforation is cigar-shaped having a perforation

size of 20 micron across X 80 microns along.

Each pad has a number of cells or pouches 14 in
which the absorbent is placed. The cells are totally
sealed off around their edges by heat sealing or by other

15 means.

The bottom sheet 11 of the absorbent pad of
Figure 1 is identical to the top sheet such that this
particular pad is microperforated on both sides. 1In
Figure 2, the bottom sheet 12 is a water permeable non-

20 woven fabric, and in Figure 3, the bottom sheet 13 is a
heat fusible paper. Other variations are also envisaged.

The pads of Figures 1 - 3, may include as an
option one or two light-weight heat fusible paper sheets.
The function of these paper sheets is to act as a

25 molecular sieve to stop any polymer migration. The paper
sheets have a weight of 16.5g per square metre and are a
blend of cellulose fibres and thermo plastic fibres and
the sheet is itself commercially available.

In Figure 2, the bottom sheet 12 is a white

30 polyester/viscose fibre blend which is resin bonded and
has a low density polyethylene scatter coating on the
inside of the product. The fabric has a typical weight
of 65g per square metre with a 459 per square metre
fibre/binder blend. With the low density polyethylene

35 scatter coating on the inside of the product, we find
that the fabric has an adeguate thermal bond with other
substrates. The non-woven fabric wets out

instantaneocusly and draws liquids intoc the £abric once



I nstance, the top sheet can conprise an outernost mcroperforated sheet, an
i nternedi ate barrier sheet and WO 97/ 30909
PCT/ AU97/ 00086 6 an innernmost microperforated sheet to forma triple |ayer

sheet conpgy B?bmﬁgﬁls mul ti-layer sheet can formthe top g Eﬁﬁhﬁﬁﬁﬂkor t he
0 e

bot t om sheet absorbent pad. In order to strengthen t
m croperforated 5 sheet, a further reinfqrcenent sheet nay be provided.
Qccasionally, it is found that the pressufe inside the absorbent pad is

such that it Cc%?zt]&'c%c?xa%nbHEHeﬁhaébkﬁdaH@U@fanéHor%t N 1qaulabeto the
m croperforated sheet Thi s.sheet, is weakened by having the

m cr oper f or at iBRETARSPEPeRE POLAE  here is a possibility that the
microperforated sheet cdm Fdgurer 3spltlte Watamsiheede,13hvem &hbepuiers used

as an ice rephaGceiRNheddd rublivhe pUpLLe@nyéd Niyal &1l JEheR1lulostic
5 and thermo plastic fibre and can have a weight of between
5 - 100g per square metre. Typically, the paper has 22%
thermo plastic fibre and 78% cellulose fibre and is resin
bonded tc have a good wet strength. The paper has a good
wetting and wicking action to assist in drawing fluids to

10 the superabsorbent polymer.
Figures 4 - & show thermal pads such as cocling
pads. The pads again have an array of separate cells 15
in which the absorbent can be placed. in these
embodiments, the top sheet 16 of the cooling pad is
15 formed from a material identical to that of the absorbing
pads of Figures 1 - 3. 1In Figure 5, the bottom sheet 17
of the cooling pad 1is formed from a totally water
impermeable plastic or laminated film such that water can
only be absorbed through the microperforated top sheet.
20 As we prefer that the polymer in the cell is £fully
hydrated, we do not find it useful to have any
intermediate paper sheet such as found with the absorbent
pad, as the paper sheet tends to reduce the bond strength
and the cooling pad is under much more strain than the
25 absorbing pad as much more water is absorbed by the
polymer in the cooling pad before it is frozen. In
Figure 4, the bottom sheet 18 is identical to the top
sheet and in Figure 6, the bottom sheet 19 is a non-woven

fabric.

30 Figures 7 - 9 illustrate further embodiments of
pads according to the invention. In these embodiments,
the top sheet 20 of each pad is itself formed from a
triple layer. The triple layer has an outermost sheet
which is a microperforated 12 micron polyester film 21.
35 Immediately behind the sheet is a paper sheet 22 which
can have a weight of 38g per square metre. Immediately
behind paper sheet 22 is a second perforated polyethylene
sheet 23 having a thickness of 25 microns. Thus, it can



frozen. The swelling and freezing creates considerable pressure within

t he pad. It is conmobn to provide a 15 fl exi bl e sheet having a nunber of
absorbent cells within it. The flexible sheet can be swollen with water,
frozen and thefowfspeed around the product which is to be keptragoooss | L
I's found that when the product is frozen, the m croperforated sheet can
approach its cold flex 20 tenperature whi ch nmeans that the film _
resists flexing and is susceptible to formation of cracks and tears.. For

this reason, the pbsgedienthPadcsinshéet usle ¢ae bei Béericasent sihgek. snébe

rei nforcenent she gﬁy 1,110 ehi ' g?g;f rat.e et.
It is 25 pref eﬁ‘% @%é’f %ﬁeﬁeaggfélgnpggg%n%‘bnf migsﬁg et o 5%%1 qang §
appreci ably  preRetitteen hiich isx sapdwishefng paparolavere aBsoFbenre 7,
Therefore, a prefigid edotebinf Qag@rents sheetalso arooNe®O\FrdM adi i GdedEidal

m croperforatgd fj . S e [ I t . %
conprise a si%gl eé%r@poes-%% %%sgr eg%po?a%\ggt%‘?%r.k tc};ﬂtt hh-‘glueg%%ns’arg?%tl)% eg‘-’\d(_)fOf
absorbents are kriv@nrend’ usediermedsérerntwe sheets each having a triple

layer structure.

The pad of Figure 8 also has a triple layer top
sheet 21 - 23, but in this pad, the bottom sheet is made

10 from a non-woven fabric 30.

Figure 9 illustrates a pad where the top sheet
is again formed from the triple layer 21 - 23 and the
bottom sheet is formed f£rom a heavy weight paper 31.

Figures 10 - 12 show further thermal pads which

15 can be used as cooling pads or heating pads or can be
seen as an ice replacement pad (as can the pads of
Figures 4 - 6). 1In the pads illustrated in Figures 10 -
12, the top sheet is again formed from the triple layers
21 - 23 previously described. In Figure 10, the bottom

20 sheet 32A is formed from non-woven fabric. 1In Figure 11,
the bottom sheet 32B is formed from the triple layer
structure identical to the top sheet while in Figure 12,
the bottom sheet is formed from a non-perforated plastic
laminated f£ilm 32C.

25 The triple layered top sheet as illustrated in
Figures 7 - 12 has a 12 micron microperforated polyester
top sheet which gives the product excellent strength and
provides desirable properties under high temperature and
pressure when manufacturing the finished goods. This

30 particular sheet can be reverse printed for product
description and advertising purposes. The intermediate
paper layer acts as an extremely good molecular sieve to
negate any unhydrated polymer and hydrated gel migration
through the film. We find that the paper can also act as

35 a transporter of f£fluids through the two microperforated
layers and this is done both in the 2 axis and the X - ¥
axis. The intermediate paper layer can have a weight
range of between 5g - 100g per square metre as long as it



pads, we find it desirable to use a superabsorbent polynmer, as such

pol ynmers can absorb many tines their weight in liquid, and although these
polynmers are 35 aggressi ve absorbers, we have overcone or tenpered this
undesi r abl e W@943poy DY using the mcroperforations. A deskéﬂﬁw%ﬁ@& of
super absorbent polymer include the famly of sodi um pol yacrylates which
are WO 97/ 30909 14 PCT/ AU97/ 00086 7
sodium salts of cross-linked polyacrylic acid/polyal cohol grafted

co- pol yrers. ﬁmeiemw@tar etepuiionndfathedlab8okbens ﬁewaéhebbtuse in

absor bent pads herH%¥P§§?€u Qs%rg ggéﬁ\/\@o% \/\/e,Ithlendtﬁlsc{ g%"ew%’ °

sodlunlcarboxy 0%esYah eSé"can be Tcross
nunber of diffdhent tipde ofla¥pun $HANATCEEOGATS PO |%nnm%ﬂ§opﬁéﬁprgéﬁd
strengt h qual i tge2SrethyQleneoFideé, a@idi@his film can be a mixture of low

5 density polyethylene and linear low density polyethylene
with a view to being heat sealable to the bottom sheet to
form the pad. 0f course, and as described above, a
number of different films can be wused, for instance
nylon, all types of polypropylenes, all types of

10 polyethylenes, their mixtures, polyurethanes and
polyvinyl resins.

In an embodiment, the triple layer sheet can be
formed as follows. Firstly, the three layers are
adhesively laminated together and cured. The

15 unperforated cured sheet is run through a wmicrofine
perforator and perforated on one side only making sure
that the perforation pins do not pass into the
intermediate paper layer. The sheet is then turned over
and passed through the microfine perforator, and again

20 the perforating pins pass through the topmost layer only
and do not pass through the intermediate paper layer. By
having the intermediate paper layer intact and
unperforated, it functions effectively as a molecular
sieve and does not permit migration of polymer through

25 the sheet.

It is noted that when biofluids of water come
into contact with the outermost layer of this triple
layer sheet, the fluid is drawn intc the structure
through the microfine perforations by the capillary

30 action of the paper. The perforations on each side of
the sheet need not 1line up and therefore liquid drawn
through the three sheets need not adopt a linear path.
This appears also to have some benefit in retention of
the polymer in the cells.

35 Referring to Figures 13A and 13B, there is
illustrated a cooling pad 70 where the top sheet 71 is
formed from a microperforated layer as described
previously. Immediately behind the microperforated layer



types of absorbents can be used with our mcroperforated pad. 10
W find that the commercial superabsorbent polyners cone in two

di stinct shapes. The nost common types of shape is an irregular granular
or gravel shagg,o7ipdebe the other shape is a nore rounded Sp'ﬁlﬁ‘ﬁ%'monss :
configuration. 15 W also find that the comrerci

super absor bent pol yners have varying partu:i; sizes and typical particle
sizes are as follows - 850 micron and above: 0 - 2% 850 - 600 m crons:
24 - 32% 20 1s a Or%?n?)ggﬁ}enlgf.%@)ﬂ‘ccrms' The non29?-v§/:2§g%599<50130(ihe
m crons: 0 - - m,Gr.ons:
0 - 4% 90 - 45 nF@PS ent is an0 gﬁ fabrlc The % aﬁ&t

bel ow. 0 - 0. mwww@nenw@apehesqb@r@omym. chh‘mv@ftﬁﬁtf eCF%TmlnuOUS
' filament fabric. The bottom sheet 73 is formed from a

5 non-perforated plastic laminated f£ilm.

Figures 14A and 14B show a similar structure
except that the bottom sheet 75 is identical to the top
sheet 76, with both sheets including outermost
microperforated laminated plastic films 774, 77B

10 immediately behind which is a non-woven fabric 784, 78B,
an example of which is ELEVES™ fabric.

The products illustrated in Figures 13A, 13B,
14A and 14B have a reinforcing sheet in the form of the
non-woven fabric. The reinforcing sheet gives the

15 microperforated sheet greater support and provides
strength to the overall product. As the
microperforations do weaken the laminate film, it is
possible that when the product is hydrated fully, and the
sheet 1is bent or twisted, the microperforated laminate

290 can crack and tear therefore allowing the perforations to
become larger in size and possibly allowing the
superabsorbent polymer to pass through the pad. The
pressure can be exacerbated by freezing the pad and
wrapping sheet containing the frozen pads around articles

25 that need to be kept cool. The already weakened film
when cold may approach its cold flex temperature which
causes the film to resist flexing and forcibly wrapping
the film around articles can create cracks and tears.
The ELEVES™  has a non-woven design which can

30 substantially contain the polymer should cracking or
tearing of the microperforated layer still occur.

Figures 15A and 15B illustrate a £luid
absorbent pad 40 having four cells 41 (the number of
cells being optional). The pad is formed from a top

35 sheet and a bottom sheet. The top sheet is formed from
two layers being a microperforated plastic laminate sheet
42 immediately behind which is an intermediate paper
sheet 43. The bottom sheet is formed from the same two



Si ze ranges and size extrenmes such as up to or even above 2000 m crons,
it wll be appreciated that we can adjust our

size to conplinent 30 that of the absorbent we use in the cells to

m nim se or ygjorjagest reduce undesirable | oss of absorbent ghy

m cr operforati on shape and

and

e cell

wal I . The anount of absorbent we use can of course vary depending upon the

absorbent capacity and rate and 35

to absorb.

dosage in the
fully hydrate

we

10

15

20

25

30

35

depegpdi ng upon how much liquid we wi sh

A typi cal superabsorbent polynmer will absorb anywhere between
100g to 5009 ofidyarswabeindeandrditedi ROtyoEirfodhtpdelgladtdiad thaikgtyner

i, 4EFL LR el o T o e Lo

S not _preven rom .
Figures 16A and 16B show a pad 45 having four

cells 46. The pad is a fluid absorbing pad having a top
sheet formed from two layers being an outer
microperforated plastic laminate sheet 47 and an
intermediate paper sheet 48. In this pad, the bottom
sheet 49 is formed from one layer of non-woven fabric.

Figures 17A and 17B show a fluid absorbing pad
50 having four cells 51. The top sheet is formed from
two layers being an outermost microperforated plastic
laminate sheet 52 and an intermediate paper sheet 53
while the bottom sheet 54 is formed from one layer of
paper.

Figure 18 is a side view of a cooling pad where
the top and bottom sheets are both formed from two layers
being an outermost microperforated plastic laminate sheet
55A, 55B with a intermediate non-woven fabric sheet 56A,
56B.

Figure 19 illustrates a further cooling pad
where the top sheet is formed from two layers being an
outermost microperforated plastic laminate sheet 60 and
an intermediate non-woven fabric sheet 61 while the
bottom sheet is formed from one layer of non-woven fabric
62.

Figures 20A and 20B illustrate a £luid
absorbing pad 65 having a number of separate cells
therein. The pad has a top sheet formed from two layer
being an outermost microperforated plastic co-extruded
sheet 66 behind which is a non-woven fabric sheet 67.
The bottom sheet is formed from two layers 68, 69 each
being a non-woven fabric.

The £fluid absorbing pad comes in three main
sizes being a twelve cell pad either 400mm X 141mm, or
200mm X 280mm, and a nine cell pad which iz 200mm X
211lmm. Other sizes are available.

In Figure 20, the absorbing pad is a four layer
pad. The plastic is of a different type being a multi-

For this reason,



prefer that not too nuch polyner is added in each cell. W find that when
our pad is used as a cooling pad, 5 consuners do not wish to believe that
the cooling pad will absorb any other liquids fromthe surroundi ng ar ea,
and i nstead wildopdabgse function as a cooling pad. For this I | ke
to ensure that the polynmer can be fully hydrated before free2| ng | |

used as a cooling 10 pad. The pad itself ggn be formed in a nunber of
different ways. One preferred way, and a way which has been used in ot her
kR_own pads, is tddyeaiedsealckbeutiop sbhee! mcbbﬂtﬂma&&e&e&egihbefsfargog
this reason, we a t t sheet are fornme
from heat rrel tabﬂédﬁaﬁaf‘ral gEgEQa%dLF ﬁh Sgng{%gf %CFI% "% E’%’S i Eo&‘ d%ﬂfﬂ%’é
we may al so wi sh ROGYSthyLengl htneae sivset densifer h@PlYQthlela%h klleadsbyto

ot her nmeans. BRI E@jE8CRePTLAY @mﬁéﬁﬁlﬁﬁESﬁﬁ top layer ofEphedbi@ni
the pad wil De qgacrided ildld STAIANGE dfed Nenl 0be28h39 19030 %0 1y W ch
non-woven fabric. The bottom sheet is made of two non-
woven fabric layers.
It should be appreciated that various other
changes and modifications can be made to the invention.
10 That is, it should be appreciated that the pad size and
shape can vary, the type of top and bottom sheet can vary
as long as at least one sheet has the microperforations,
the type of polymer and the amount of polymer can also
vary to suit. The pad can be used as a biofluid
15, absorbing pad, as a cooling pad, as a heating pad (it
being appreciated that the cooling pad, once swollen, can
be heated to function as a "hot pack"). The pads can be
used for humidity control in packaging and may find use
in the fresh flower industry.
20



Figures 1A and 1B illustrate a fluid absorbing pad having a top sheet and a

bott om sheet both bein n1cro erforated 25 Fi gures 2A and 2B
illustrate a fluid abs % a top mcroperforated sheet and a
bot t om NoN-wHeYSdded abr| es 3A and 3B illustr f1ui
absor bing pad having a rat ed sheet and a bo?ﬁfﬁ%ﬁg&??‘ 30
sheet. Figures 4A and 4B |IIustrate a ollng pad having a top sheet and
a bottom sheet both being n1croperforate Figures 5A and 5B illustrate a
cooling pad 3garMvi ng a top sheet whi ch is mcroperforated and a water
| npervi ous bottom sheet. re 6A and |Justrate a cool [ ng pad
having a top sheet mhlcﬁﬁ erﬂQﬂéiF%ﬂuj%FbﬁtF&m sheet and

bottom sheet, the sheets being joined to form at least

cne cell, a absorbent located within the cell,

5 characterised in that at least one of the sheets is
formed from a 1liquid impermeable wmaterial containing
microperforations to allow £fluid to pass through the
microperforations and into the cell.

2. The pad of claim 1, wherein the top sheet is
10 formed from the microperforated material.

3. The pad of claim 1, wherein the

microperforations are spread over the sheet in a

substantially homogenous fashion.

4, The pad of claim 1, wherein the
15 microperforation are between 10 to 200 microns.

5. The pad of claim 4, comprising between 10 to

500 microperforations per sguare inch.

6. The pad of claim 1, having a width of between

200-500mm, between 2-10 cells extending across the pad,
20 each cell being between 40mm to 100mm across.

7. The pad of claim 1, wherein the microperforated

sheet is formed from plastic.

8. The pad of c¢laim 1, comprising a fluid

absorbing pad having a top sheet and a bottom sheet both
25 being microperforated.

9. The pad of claim 1, comprising a fluid

absorbing pad having a top microperforated sheet and a

bottom non-woven fabric sheet.

10. The pad of <claim 1, comprising a fluid
30 absorbing pad having a top microperforated sheet and a

bottom paper sheet.

11. The pad of claim 1, comprising a cooling pad
having a top sheet and a bottom sheet both being
microperforated.

35 1z2. The pad of claim 1, comprising a cooling pad

having a top sheet which is microperforated and a water
impervious bottom sheet.
13. The pad of claim 1, comprising a cooling pad

THIS SHEET HAS BEEN
I 0 REPLACED




WO 97/ 30909 PCT/ AU97/ 00086 9 sheet
formed from a non-woven ThiabkebiQlas BlegREREed’A and 7B il lustrate a fluid
absor bi ng pad having ttom sheets whi ch are

m cr oper f or at @& ¢A3pkob Or m, maﬁumWers POTENU99B0o8 -and
BB illustrate a fluid abs re the top sheet is mcroperforated
and is formed fromthree | ayers and the botiem sheet is a non-woven fabric.
Figures 9A and 9B illustrate a fluid absorbing 10 pad where the top sheet
i's mcroperforat edvand astbpr shdetr emichr e hiyeopefutatied laod amisiuren | s
paper. Figures 1%@9%&%&@% raag.ﬁmawgggﬁl%ﬂid where the top sheet is

m cr oper forated and Is forned fromthree ers and the hottom sheet. is a
non-woven fabricl415 The pag g@fesi13AMand | 1E9MPFESERdt e2a dddiidng
pad where the topbsbesing spad cianpiard arayi evhdabdtitomf shees f ridre top sheet

5 being formed from three layers comprising an outermost

microperforated layer, an intermediate permeable paper
layer, and an inner microperforated layer.

15. The pad of claim 14, wherein the bottom sheet
is formed from the same three layers as the top sheet.

10 16. The pad of claim 14, wherein the bottom sheet
is a non-woven fabric.
17. The pad of claim 14, wherein the bottom sheet
is paper.
18. The pad of claim 14,15,16 or 17 comprising a

15 cocling pad.
19. The pad of claim 14, comprising a cooling pad
and where the bottom sheet is water impervious.
20. The pad of claim 1, wherein the top sheet is
formed from two layers being an outermost microperforated
20 layer and an inner paper layer.
21. The pad of claim 20, wherein the bottom sheet
is formed from one layer.
22, The pad of claim 20, comprising a cooling pad
wherein the bottom sheet is the same as the top sheet.
25 23. The pad of claim 20, wherein the bottom sheet
is a non woven fabric.
24. The pad of claim 20, wherein the bottom sheet
is a paper.
25. The pad of claim 1, comprising a cooling pad
30 where the top sheet is formed from two layers being an
outer microperforated layer and an inner non woven fabric

layer.
26. The pad of claim 25, wherein the bottom sheet
is the same as the top sheet.

35 27. The pad of claim 25, wherein the bottom sheet

is a non woven fabric.
28. The pad of claim 1, wherein the top sheet is
formed from two layers being a microperforated plastic

™ HAS BEEN\
(Lt



three |l ayers and the bottom sheet is also formed fromthree |ayers. Figures
12A and 12B illustrate a cooling pad 20 where the top sheet is

m croperforated and is fornmed fromthree | ayers and the bottom sheet is

wat er i nperwpdgosedi gures 13A and 13B illustrate a cooling, %’ e the
top sheet is mcroperforated and is forned fromtwo Iayers an e bottom
sheet is fornmed fromone |ayer. 25 Fi gures 14A and 14B
illustrate a cooling pad where the top sﬁeet and the bottom sheet are both

formed from t wepleitaifledrilgyees andl A néi dwovdB fabi‘idJSI&}?éle afld £heid

absor bi ng pad ret p she t boj t mshe are forned from
two | ayers belﬁ%% %m gkﬁg%)ée)rfoér]a? gg e“'}r}%and{:a% i1 errredl 5t EBap&PVFiayer .
Figures 16A ick6B illustrate a fluid absorbing pad where the top

sheet is formed fromtwo |ayers being a mcroperforated |ayer and a paper
| ayer, 35 and the bottom sheet is a non woven fabric.

This Sheet Has Been Rep
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Fi gures 17A and 17B illustrate a fluid absorbing pad where the top
sheet is forned two | ayers being a mcroperforated |ayer and a paper |ayer,
and the WD 97/ 30909

PCT/ AU97/ 0008@0 dfisdae t om sheet is a paper. Figure 18 il ust petRe9eRoessC! | N9

pad where the top sheet and the bottom sheet are both formed fromtwo

| ayers being a mcroperforated |ayer and a non woven 5 fabric |ayer.;

Figure 19 illustrates a cooling pad where the top sheet is f or.med
from two | ayers bei ng a mcrapeoforated | ayer and a non woven
fabric layer, and the bottom sheet is a non woven fabric. 10

Figure 20 illustrates a fluid absorbing pad where the top sheet is

formed fromtwo | ayers being a

FIGURE 1a
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m croperforated plastic co-extruded |ayer and a non woven fabric |ayer, and
the bottomsheet is forned fromtwo | ayers of non woven fabric. 15

BEST MODE Referring to the figures, there are shown tw types of absorbent
pads one parteuraidoy Sui table for absorbing biofluids (the geashishodbOur €s
1- 3, 7-9) and one particularly suitable as a cooling or heating pad 20
(the pad of Figures 4 - 6, 10 - 12). The pads differ in the size of the
cells, and the type of bottom sheet; the top sheet of each pad being

m croperforated. Referring initially to the pads of Figures 1 - 3, these
pads can be used as a red neat or pouil bg Y pad 25 and can be positioned
bet ween a neat product and the neat t(ay. These pads find particular use in
nmeat trays which are found for sale in supernmarkets, butchers and the |ike.
The absorbent pad can cone in two main sizes 30 and absorption
capacities. One type of pad can have an

FIGURE 2a
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external dinmension of 113nm X 169mMmwi th an internal cell size of 50mMm X
72.8mm | n each cell is provided 0.48g of Favor Pac 100t h superabsor bent
powder which is a sodium pol yacrylate and is avail able conmerci al | y. The
pad has 35 womeosl | absorption capacity of about 1089 ofpceive¥endss

bi of | ui ds. The other main size of the absorbing pad is used particularly
in the poultry market and this pad has an external neasurenent of 141mm X
169mMm with the WD 97/ 30909 /20 :

PCT/ AUQ7/ 00086 11 internal cell being 84m’n X 72.8mm 0. 75g of the sane
super absorbent polyner is placed in each cell giving the pad an absorption
capacity of 120g of biofluids. The absorbing pads of Figures 1 - 3 have a
top 5 sheet 10 constructed froma FSURES@anate filmwhich is a 12

m cron pol yester filmadhered to a=So=rrcrom—

[ ——

FIGURE3b
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pol yet hylene film The filmis mcroperforated to a perforation rate of
330 perforations per square inch. The perforations are evenly spread

t hrough the top sheet, 10 and each perforation is cigar-shaped having a
perforation swo®78890020 m cron across X 90 mcrons al ong. Eagrpadriiigs 2
nunber of cells or pouches 14 in which the absorbent is placed. The cells
are totally sealed off around their edges by heat sealing or by other 15
nmeans. The bottom sheet 11 of the absorbent pad of Figure 1 is identical to
the top sheet such that this particul &2Pad i s nicroperforated on both
sides. In Figure 2, the bottomsheet 12 is a water perneable non- 20

woven fabric, and in Figure 3, the bottomsheet 13 is a heat fusible paper.
Q her variations are al so envisaged. The pads of Figures 1 - 3, nmay include
as an option one or two |ight-weight heat fusible paper sheets. The
function of these paper sheets is to act as a 25 nol ecul ar sieve to stop
any polynmer migration. The paper FIGURE 4a
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sheets have a weight of 16.5g per square netre and are a blend of cellul ose
fibres and therno plastic fibres and the sheet is itself commercially
available. In Figure 2, the bottomsheet 12 is a white 30

pol yester/ vi sg@s93édedr e bl end which is resin bonded and has par),@946R85Ht Y
pol yet hyl ene scatter coating on the inside of the product. The fabric has
a typical weight of 65g per square netre with a 45g per square netre

fi brel/ bi nder bl end. Wth the | ow density pol yethyl ene 35 scatter
coating on the inside of the product, g find that the fabric has an
adequate thermal bond with other substrates. The non-woven

fabric wet s out instantaneously and draws liquids into the fabric once
PCT/ AU97/ 00086 12 contact has been nade and to transport the liquids to the

FIGURE 5a
N N\ N =~ N =\
J L A L__‘ Y J \ J L S
YN { (" N [ ™ r ™) r ~
J . J L 7 J L - J
p r \ ( W ( — W ' ~
_ J L \_ J \_ J J L J
( Y ( ([ Y f \( )
. J \_ RN J . J N 7\ J
16 FIGURE 5b

— 41.__:}/ e e ]

17



superabsorbent polyner. In Figure 3, the bottom sheet 13 is a heavier

wei ght heat fusible paper which is a blend of cellulostic 5 and therno
plastic fibre and can have a wei ght of between 5 - 1100g per square netre.
Typical ly, tRgopameds has 22% therno plastic fibre and 78% ceftMb@fmods O €
and is resin bonded to have a good wet strength. The paper has a good
wetting and wi cking action to assist in drawing fluids to 10 t he

super absorbent polyner. Figures 4 - 6 sid®thernal pads such as cooling
pads. The pads again have an array of separate cells 15 in which the
absorbent can be placed. In these enbodi nents, the top sheet
16 of the <cooling pad is 15 formed froma nmaterial identical to that
of the absorbing pads of Figures 1 - 3. In Figure 5 the bottom sheet 17
of the cooling pad is formed from a totally water inperneable
plastic or lamnated filmsuch that water can only be absorbed through the
mcroperforated top sheet. 20 As RMGUR[EeBa that the polynmer in the
cell is fully
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hydrated, we do not find it useful to have any internedi ate paper sheet
such as found with the absorbent pad, as the paper sheet tends to reduce
the bond strength and the cooling pad is under much nore strain than the 25

absorbing pasv@gmasph nore water is absorbed by the pol yngépabdinbdié -

cooling pad before it is frozen. In Figure 4, the bottomsheet 18 iIs
identical to the top sheet and in Figure 6, the bottomsheet 19 is a
non-woven fabric. 30 Figurggee/ - 9 illustrate further

enbodi ments of pads according to the invention. In these enbodi nents, the
top sheet 20 of each pad is itself forned froma triple |ayer. The triple

| ayer has an outernost sheet which is a mcroperforated 12 m cron pol yester

film21. 35 | medi ately behind the ﬂ@&lwaper sheet 22 which can

have a wei ght of 38g per square netre =ai el y behi nd paper sheet 22
is a second perforated pol yethyl ene sheet 23 having a thickness of 25
mcrons. Thus __li_can

FIGURE 7a
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WO 97/ 30909 PCT/ AU97/ 00086 13 be
seen that top sheet 20 can be seen as a single sheet forned fromthree

| ayers being two mcroperforated | ayers between which is sandw ched a paper
| ayer. I n Figdloeagbee t he bottom |l ayer 24 is also formed frowegAvefiewdse cal 5
conposite as the top layer such that the absorbing pad of Figure 7 is
formed fromtwo sheets each having a triple |ayer structure. The pad of:
Figure 8 also has a triple layer top 8f20et 21 - 23, but in this pad, the
bottom sheet is nmade 10 froma non-woven fabric 30. Figure 9 illustrates
a pad where the top sheet is again forned fromthe triple layer 21 - 23 and
the bottom sheet is forned froma heavy wei ght paper 31. Figures 10 - 12
show further thermal pads which 1 e ed as cooling pads or heating
pads or can be hGEﬂQE) Blég

i A e ek e ———— L emee— e xm — e———
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seen as an ice replacenent pad (as can the pads of Figures 4 - 6). 1In the
pads illustrated in Figures 10 - 12, the top sheet is again fornmed fromthe
triple layers 21 - 23 previously descri bed. In Figure 10, the bottom 20
sheet 32A is fWwéeRsheby OM non-woven fabric. In Figure 11, thepchatvdmwessheet
32B is forned fromthe triple layer structure identical to the top sheet
while in Figure 12, the bottom sheet is fornmed froma non-perforated
plastic lamnated film 32C. 25 The triple layered top sheet as
illustrated in Figures 7 - 12 has a 12 %1 on m croperforated pol yester top
sheet which gives the product excellent strength and provi des desirable
properties under high tenperature and pressure when nmanufacturing the

fini shed goods. This 30 partichq(;LﬁqEthEpan be reverse printed
for product description and advert S The internedi at e paper
| ayer acts as an extrenely good nol ecul ar sieve to negate any unhydrated
pol ymer and hydrated gel miaration through the film W find that the paper
can al so act jas _. _— -

U dd A3 FIGURE 8b
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35 a transporter of fluids through the two mcroperforated | ayers and

this is done both in the Z axis and the X - Y axis. The internedi ate
paper layer can have a weight range of between 5g - |0g per square netre as
long as it  wi3726d080909 PCT/AU97/00086 -

PCT/ AU97/ 00086 14 provi des adequate retention of the absorbent powder both
in the hydrated and hydrated form The third layer of the triple |ayer
structure can be a mcroperforated polyethylene filmand this filmcan be a
m xture of low 5 density polyethylene and linear |ow density pol yethyl ene
with a view to being heat sealable to thgppgtomsheet to formthe pad. '
O course, and as described above, a nunpber of different filns can be

used, for instance nylon, all types of polypropyl enes, all types
of 10 pol yet hyl enes, their m xt ur es, pol yur et hanes and
FIGURE 10a
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pol yvinyl resins. In an enbodinent, the triple |ayer sheet can be forned
as follows. Firstly, the three layers are adhesively | am nat ed

t oget her and cured. The 15 unperf orated cured sheet is
run through woo#Mesdeof i ne perforator and perforated on one paFigudRbdss
maki ng sure that the perforation pins do not pass into the

I nt ermedi ate paper |layer. The sheet is then turned over and passed through
the mcrofine perforator, and again 20 the perforating pins pass through
the topnost |ayer only and do not pass through the internedi ate paper

| ayer. By having the I nt er nedi at e pﬁPer | ayer I nt act and
unperforated, it functions effective’l‘ﬁ2 as a nol ecul ar sieve and does
not permt mgration of polymer through 25 the sheet. It is noted that
when biofluids of water cone into contact with the outernost |ayer of this

triple layer sheet, the fluid is dr i structure through the
m crofine perforations by the capil ﬁiﬁﬁpﬁé Iﬂg
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30 action of the paper. The perforations on each side of the sheet need
not line up and therefore liquid drawn through the three sheets need not
adopt a linear path. This appears also to have sone benefit in retention of
t he polyner i Baagesdl | s. 35 Referring to Figur d
13B, there ?géillustrated a cooling pad 70 where the top sﬁ%g?&ﬁ@mﬁg
formed from a mcroperforated |ayer as described previously.

| medi ately behind the mcroperforated | ayer WO 97/ 30909

PCT/ AU97/ 00086 15 is a non-woven fabric 72. The non-woven fabric in the
embodi ment is an ELEVESTM fabric. The¥289ric is a white non-woven, 40g
per square netre, bi-conponent continuous filanent fabric. The bottom
sheet 73 is formed froma 5 non-perforated plastic lamnated film

FIGURE 12a
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Fi gures 14A and 14B show a simlar structure except that the bottom sheet
75 is identical to the top sheet 76, wth bot h sheet s i ncl udi ng
out ernost m croperforated | am nat ed pl astic filns T7A, 77B 10

i medi ately bgih phsoddsl ch is a non-woven fabric 78A, 78B, an :
which is ELEVES [ERR] fabric. The products illustrated in Figures 13A, 13B,
14A and 14B have a reinforcing sheet in the formof the non-woven fabric.
The reinforcing sheet gives the 15 m croperforated sheet greater
support and provides strength to t he overal | product .

As the microperforations do weaken ¥B#& | aninate film it is possible
that when the product is hydrated fully, and the sheet is bent or tw sted,
the mcroperforated | am nate 20 can crack and tear therefore allow ng the
perforations to becone larger in size and possibly allowing the
super absorbent polyner to pass thE@hREe134d The pressure can be
exacerbated by freezing the pad—eme—mweappi Nng sheet containing the
frozen pads around artPQ es
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25 that need to be kept cool. The al ready weakened fil mwhen cold may
approach its cold flex tenperature which causes the filmto resist flexing
and forcibly wapping the filmaround articles can create cracks and tears.

The  ELEVES| Gffd730b@@s @ non-woven design which  capcHRuernooss
substantially contain the polynmer should cracking or tearing of the

m croperforated |layer still occur. Figures 15A and 15B illustrate -a
fluid absorbent pad 40 having four cells 41 (the nunber of cells being
optional). The pad is formed froma Ydg035 sheet and a bottom sheet.

The top sheet is formed fromtwo |ayers being a mcroperforated plastic

| am nate sheet 42 immedi ately behind which is an internedi ate paper sheet
43. The bottom sheet is fornmed fromthe sane two WO 97/ 30909

PCT/ AU97/ 00086 16
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| ayers being an outer mcroperforated plastic |am nate sheet 44 and an

i nternedi ate paper sheet 45. Figures 16A and 16B show a pad 45 having four
cells 46. The pad is a fluid absorbing pad having a top 5 sheet f or med
from two | @p3%Sesps PEINg an  outer mcroperforated pl 3gkjator00086

| am nate sheet 47 and an internedi ate paper sheet 48. In this pad,
the bottom sheet 49 is forned fromone | ayer of non-woven fabric. Figures
17A and 17B show a fluid absorbing pad 10 50 having four cells 51. The
top sheet is formed fromtwo | ayers being an outernost m croperforated

pl astic | am nate sheet 52 and an inter ma‘gi?&e paper sheet 53 while the
bottom sheet 54 is forned fromone | ayer 6 paper. 15 Fi gure
18 is a side view of a cooling pad where the top and bottom sheets are both
formed fromtwo | ayers being an outernost mcroperforated plastic |am nate
sheet 55A, 55B with a internediate non-woven fabric sheet 56A, 56B.

FIGURE 15a
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20 Figure 19 illustrates a further cooling pad where the
top sheet is formed fromtwo | ayers bei ng an outernost m croperforated

pl astic | am nate sheet 60 and an internedi ate non-woven fabric sheet 61

whi | e the bot (yy-wgset is formed fromone |ayer of non-wovensdbtdroosp

62. Figures 20A and 20B illustrate a fluid absorbing pad 65 having a
nunber of separate cells therein. The pad has a top sheet fornmed fromtwo
| ayer being an outernost mcroperforated plastic co-extruded 30 sheet 66
behi nd which is a non-woven fabric sheet 120 The bottom sheet is formed
fromtwo |ayers 68, 69 each being a non-woven fabric. The fluid absorbing
pad conmes in three main sizes being a twelve cell pad either 400nm X 141mm
or 35 200mm X 280mm énd a nine @!Glgﬁmg is 200mm X 211mm O her
sizes are avail abl e. IH’ igure 20, t i ad is a four |layer pad.

The plastic is of a diffefNent type being a nulti-

FIGURE 16b
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WO 97/ 30909 PCT/ AU97/ 00086 17

| ayered co-extruded film The three different |ayers are made of either a
hi gh density pol yethyl ene or | ow density pol yethylene/linear |ow density
pol yethyl ene Rl epdsode0 adj ust nelting tenperatures. The top peyggorRbosk e
pad is 5 the co-extruded plastic with the second | ayers being a non-woven
fabric. The bottom sheet is nade of tvvoglzgﬂ woven fabric layers. It
shoul d be appreciated that various other ges and nodifications can be
made to the invention. 10 That is, it should be appreciated that the pad
si ze and shape can vary, the type of top and bottom sheet can vary as |ong
as at | east one sheet has the mcroperforations, the type of polyner and

t he amount of polynmer can also vary to suit. The pad can be used
as a biofluid

FIGURE 17a
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15 absorbing pad, as a cooling pad, as a heating pad (it being appreciated
that the cooling pad, once swollen, can be heated to function as a "hot
pack"). The pads can be used for humdity control in packagi ng and may
find use in thegdé flower industry. 20 18 CLAIMS: 1. p¥al%/esdeent
pad which has a top sheet and a bottom sheet, the sheets being joined to
format |east one cell, an absorbent |located within the cell, characterised
in that at | east one of the sheets is formed as a |lam nation of 5 t wo

m croperforated sheets each forned froma |iquid inperneabl e sheet
containing mcroperforations, and an integpegi ate perneabl e | ayer

sandwi ched between the m croperforated sheets, the m croperforations
allowing fluid to pass therethrough and into the cell. 2. The pad of
claim1l1, wherein the top sheet is fornmed fromthe

55A
56R  FIGURE 18
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10 m croperforated sheet. 3. The pad of claim11, wherein the

m croperforations are spread over the mcroperforated sheet in a
substantial |l y honogenous fashion. 4. The pad of claiml, wherein the

m croperforati QpyéyiBedect ween 10 and 200 microns. 15 5. TS e obtiss -
claim4, conprising between 10 to 500 microperforations per square |ncﬁ. 6.
The pad of claiml1l, having a width of between 200-500nm between 2- 10
cell s extending across the pad, each cell being between 40mmto 100nm
across. 20 7. The pad of claim1l, wherein the mcroperforated sheet is
formed fromplastic. 8. The pad of clainké conprising a fluid absorbing
pad having a top sheet and a bottom sheet ?ﬂ being mcroperforated. 9.
The pad of claim1l, conprising a fluid absorbing pad having a top 25

m croperforated sheet and a bottom non-woven fabric sheet. 10. The pad of
claim1l1, conprising a fluid absorbing pad having a top m croperforated
sheet and a bottom paper sheet. 11. The pad of claim1, conprising a
cooling pad having a top sheet and a

60
d FIGURE 19
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bott om sheet both being m croperforated. 30 12. The pad of claiml,
conprising a cooling pad having a top sheet which is mcroperforated and a
wat er inpervious bottomsheet. 13. The pad of claim1, conprising a

cool i ng pad h3ayhgsgaed OP sheet which is microperforated and pehgbémigssheet
formed froma non-woven fabric. 14. The pad of claim1l, wherein the top
sheet is forned as the | am nati on. ﬁ;ﬂ The pad of claim 14, wherein
the bottom sheet is forned fromthe sam,zo ee layers as the top sheet.
AVENDED SHEET 19 16. The pad B{QGUREL20g80erein the bottom sheet is a
non-woven fabric. 17. The pad of=ctarmta—wherTein the bottom sheet is
paper. 18. The pad of claim 14, 15, 16 or 17 conprising a cooling pad. 19.
The pad of claim 14, conpri si néﬁ cool ing pad and where the bottom5

sheet is water inpervious. 20. labsor bent pad which has a top sheet and
a bottom sheet, the sheeais
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being joined to format |east one cell, a absorbent I%E%{f\gdgv\]t I4i 9 an 8 6

cell, characterised in that each of the sheets are forne Qudwo Rayer &
the-two | ayers being an outernost mcroperforated sheet ‘and an i nner paper
sheet. - 10 21. The pad of claim1, conprising a cooling pad where the
top sheet is formed fromtwo | ayers beingygn outer mcroperforated |ayer
and an inner non-woven fabric layer. 22. The pad of claim1l1, wherein the
bottom sheet is formed fromtwo |ayers of non-woven fabric. 15 Dated this
Twel fth day afLAEMS1998 SEALED Al R CORPORATI ON Patent Attorneys for the

Applicant: F B RIGh g‘bé%?bleﬁ%which has a top sheet and a bottom sheet, the sheets
being joined to form at least one cell, an absorbent located within the cell,
characterised in that at least one of the sheets is formed as a lamination of

5 two microperforated sheets each formed from a liquid impermeable sheet
containing microperforations, and an intermediate permeable layer
sandwiched between the microperforated sheets, the microperforations
allowing fluid to pass therethrough and into the cell.

2. The pad of claim 1, wherein the top sheet is formed from the

10 . microperforated sheet.
3. The pad of claim 1, wherein the microperforations are spread over the
microperforated sheet in a substantially homogenous fashion.
4, The pad of claim 1, wherein the microperforation are between 10 and
200 microns.

15 5. The pad of claim 4, comprising between 10 to 500 microperforations
per square inch.
6. The pad of claim 1, having a width of between 200-500mm, between 2-
10 cells extending across the pad, each cell being between 40mm to 100mm
across.

20 7. The pad of claim 1, wherein the microperforated sheet is formed from
plastic.
8. The pad of claim 1, comprising a fluid absorbing pad having a top
sheet and a bottom sheet both being microperforated.
g. The pad of claim 1, comprising a fluid absorbing pad having a top

25 microperforated sheet and a bottom non-woven fabric sheet.
10. The pad of claim 1, comprising a fluid absorbing pad having a top
microperforated sheet and a bottom paper sheet.
11.  The pad of claim 1, comprising a cooling pad having a top sheet and a
bottom sheet both being microperforated.

30 12.  The pad of claim 1, comprising a cooling pad having a top sheet which
is microperforated and a water impervious bottom sheet.
13.  The pad of claim 1, comprising a cooling pad having a top sheet which
is microperforated and a bottom sheet formed from a non-woven fabric.
14. The pad of claim 1, wherein the top sheet is formed as the lamination.

35 15.  The pad of claim 14, wherein the bottom sheet is formed from the
same three layers as the top sheet.
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16. The pad of claim 14, wherein the bottom sheet is a non-woven fabric.
17. The pad of claim 14, wherein the bottom sheet is paper.

18. The pad of claim 14, 15, 16 or 17 comprising a cooling pad.

19. The pad of claim 14, comprising a cooling pad and where the bottom
sheet is water impervious.

20. An absorbent pad which has a top sheet and a bottom sheet, the sheets
being joined to form at least one cell, a absorbent located within the cell,
characterised in that each of the sheets are formed from two layers, the two
layers being an outermost microperforated sheet and an inner paper sheet.
21. The pad of claim 1, comprising a cooling pad where the top sheet is
formed from two layers being an outer microperforated layer and an inner
non-woven fabric layer.

22. The pad of claim 1, wherein the bottom sheet is formed from two

layers of non-woven fabric.

Dated this Twelfth day of May 1998

SEALED AIR CORPORATION
Patent Attorneys for the Applicant:

F B RICE & CO
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(57) Abstract
a

An absorbent pad has a top sheet and a -
bottom sheet, the sheets being joined to form at
least one cell, an absorbent located within the — . o ——
cell, at Jeast onc sheet being formed of a liquid \ b
impermeable material containing microperfora-
tions. The top and/or bottom sheets may com-
prise multiple layers of different materials, e.g., _'_‘!’_
plastics, non-woven fabrics, paper.
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