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DRAI NI NG" MEANS FOR VENTI NG SYSTEMS B

Field of the invention The present invention relates to a package or
a cap for a p@g’lﬁgﬁcx\hl ch enabl es viscous, |iquid products doSo26't ed.
Thi s package or “Cap I nproves t he drai nage of product away froma venting
means of said package or cap.

DRAINING MEANS FOR VENTING SYSTEMS

Eield of the inveni

The present invention relates to a package or a cap for a package which
enables viscous, liquid products to be vented. This package or cap improves
the drainage of product away from a venting means of said package or cap.

The problem of package deformation in response to pressure differences
existing between the inside of a closed package and the ambient pressure is
well known in the packaging industry. Such package deformation may be non-
recoverable for certain package materials, like some plastics or metais. Thin-
walled, partially flexible packages are particularly sensitive to the problem.

There are a number of possible factors which may lead to the existence of
the pressure differences between the interior and the exterior of the package
mentioned above. The content of the package may, for example, be chemically
unstable or may be subject to reaction with gases which may exist in the head
space of the package, or alternatively, in certain specific circumstances, may
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temperature during shipment, transportation and storage. Another possibility of
a pressure difference may be caused by a different ambient pressure at the
filing of the container from another ambient presswe at a different
geographical location.

The prior art has proposed several solutions using valve systems which
avoid pressure differences between the interior and the exterior of the package.
Proposed solutions alsoc relate to various venting caps which allow pressure
generated inside the package to be released by escape of gas. For example,
FR-A-2 259 026, US4 136 796 and DE-A-2 509 258 disclose self-venting
closures comprising a gas-permeable membrane covering an orifice to the
exterior. Said membranes are made of a material which is impermeable to
liquids, but permeable to gases. Therefore, packages may comprise apertures
to release gas to the exterior without losing their leak-tightness. Another
example is EP-A-593 840 which discloses containers for containing liquids
which generate pressure, said container being made of a thermoplastic
material comprising a network of micro-channels. This network of
microchanneis is parmeable to gases, but not to liquids.

We found that should liquid product contact these membranes, or the
extremity of micro-channels, said membranes may lose at least part of their
gas-permeability. Also, liquid products which are viscous or which have some
affinity for these membranes may not drain away from said membrane back into
the package. Therefore, shouid said membranes become contacted by such
products, their venting performance is substantially lost for any part of said
membrane covered by the product which has not drained away from said
membrane. In this manner, it may happen that the package loses venting
capacity. This loss of venting capacity resuits in a pressure difference batween
the exterior and the inside of said package which may deform said package.
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The present invention provides a package (10) for a liquid product, or a cap
(10) for such a package. Said product has a viscosity of at least 5 cps
measured when using a Brookfield viscosity meter at 60 rpm, spindie 3 and 20°
Celsius. Said package 'or cap further enables the venting of said product by a
venting means (20). Said venting means allows passage of gases between the
interior and the exterior of said package when the pressure inside said package
differs from the ambient pressure. Said venting means is further permeable to
gases, but impermeable to said product. Said venting means comprises an .
outer surface (22). Said package or cap comprises a means (30) which enables
said product to drain away from said outer surface of said venting means, once
said product has come in contact with said outer surface of said venting means.

rief descripti ures

Figures 1a and 1b are cross sectional views of a package or a cap {partially
shown) of the prior art comprising a venting means.
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sai d product by ashown)aard its) correspondirp capbin dn\embodimentaccordingtosthe present
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pressure inside sald package differs fromthe anbient pressure. Said
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draining means according to the present invention complementary to the
embodiments of Figures 2.

Figures 4a to 4d illustrate cross sectional side views of possible draining
means according to the present invention when the ventmg means is positioned
horizontally in a package or a cap.

Figures 5a and 5b show cross sectional side views and bottom views of other
possible draining means according to the present invention when the venting
means is positioned horizontally in a package or a cap.

Figures 6a and 6b illustrate cross sectional side views of other possible
draining means according to the present invention when the venting means is
positioned horizontally in a package or a cap.

Figures 7a to 7d show cross sectional side views and bottom views of other
possible draining means according to the present invention when the venting
means is positioned horizontally in a paekage or a cap.

tailed descriptio invention

As used herein, "vertical” is a position which is inclined perpendicularly to the
plane on which said package stands in its upright position, e.g. said venting
means or else may be located on a side wall of said package or cap. By
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engaged to any package filled with gasifying liquid products. A cap of the
screw-on/in or snap-on/in type, or a flip-top, push-pull or turret cap closures
may be engagement means between said cap and said package.

in the following, Figure 2a will be described first as a package, then as a cap.
in the first case, Figure 2a shows a cross sectional side view of a package, the
package (10) (only partially shown) comprises a hollow body (11). Figure 2b is
the corresponding cross sectional front view of said package. Said hollow body
may comprise a top wall (17), a side wall {18) and a bottom wall (not shown in
Figure 2a). Said holiow body is able to contain any liquid products. Preferably,
said hollow body is flexible to an extend that it may deform in response fo
pressure differences arising between the inside of said package and the
ambient pressure. Pouches made of thin plastic material, for example, are aiso
encompassed by the present invention. Otherwise, suitable shapes of said
package may include essentially cylindrical, tapered cylindrical, oval, square,
rectangular or flat-oval.

Said holiow body should be suitable for leak-tight containment of liquid
products having a viscosity of at least 5 cps, where this viscosity is measured
using a Brookfield viscosity meter, spindie 3, 60 rpm at 20°C. In the following,
liquid products encompass also pastes, creams, gels, emulsions and siurries.
Said products may include, for example, household products such as
detergents for iaundry or dish washing, hard-surface and household cleaners,
shampoos, bleaches, personal/beauty care products, creams and toothpastes.
According to the present invention, said hollow body is able to contain liquid
gasifying products. For example, gasifying products may be liquid laundry
products comprising a bleach, particularly peroxygen bleach. Preferably said
product has a viscosity of between 200 cps and 5000 cps, more preferably of
between 500 cps and 1800 cps, most preferably of between 800 cps and 1600
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means according to the present invention when the._venting neans is -
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engaged in a leak tight manner to the package described before. In ancther
preferred embodiment of the present invention, said package or cap (10) may
comprise a spout. Preferably, said package or cap is made of plastic, metal,
paper, or combinations of these materials as layers, laminates or co-extrudates.
The materials may be aiso recycled. Preferred materials for said hollow body
include plastics such as polyethylene (high or low density), polyvinyl chloride,
polyester, polyethyliene terephthalate (=PET), extrudable PET, polypropyiene,
polycarbonate and nylon. These plastics may be used individually or be
combined as co-extrudates, layers or laminates.

Another essential feature of said package or cap (10) comprises a venting
means {20). Said venting means is able to equalize the pressure inside said
package to the external atmospheric pressure. Consequently, said venting
means is able to avoid overpressure as well as underpressure inside said
package. indeed, said venting means allows the escape of gases released from
the contained product from the inside to the outside of said package, or vice
versa. Said venting means is located in the upper portion of said package
above the level of said contained product, when said package is in its upright
position. Indeed, the gases causing the overpressure or underpressure
accumulate typically in the upper region of the package. Therefore, the passage
of gases to the exterior or interior is facilitated.

Preferably, said venting means comprises at least an orifice (21) and an
outer surface (22). Said orifice connects the interior of said package with the
exterior. Specifically, said orifice (21) allows the passage of gases from the
interior to the exterior of said package, or vice versa, such that pressure inside
said package is either maintained identical to the external atmospheric pressure
or at a pressure at least below the pressure at which significant bottle
deformation occurs. The dimension of said orifice should be suitable for said
passage of gases. Preferably, said orifice is circular and has a diameter of at
least 0.5 mm, preferably between 1 mm to 3 mm. The number of orifices can be
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Preferably, said outer surface is made of a membrane {22a). in the following,
the wording "outer surface” is equivalent with "membrane”. Preferably, said
membrane is any material capable of being formed into a thin layer which may
be used to cover said orifice (21). Said membrane must be permeable to gas
flow, also in response to small pressure differences. Preferably, said membrane
should allow gas flow with pressure differences as low as 50 mbar, more
preferably as low as 5 mbar. The thickness of said membrane is a matter of
choice, but preferably would be in the region of 0.2 mm to 2 mm. Said
membrane can comprise essentially any material which may be formed into thin
layers such as plastics, paper or metal having micropores. Preferred materials
for said membrane include microporous plastic fiims. The size of the micropores
of said membrane should be such so as to allow the passage of gases at low
pressure differences and at the same time to provide a high level of liquid
impermeability. Preferably, the micropores will be in the range of 0.1 ym to 5
um, more preferably between 0.2 um to 1 um. Preferably, said membrane has a
rounded shape. But other shapes, such as rectangular, triangular or else, may
be also foreseen to adapt it in a package or cap and/or improve the aesthetics

of the package or cap itself.
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The microporous film material of said membrane (22a) may be treated to
reduce its surface energy and therefore to improve the leak tightness of said
film material. The lowering of the surface energy of said film material is
particularly necessary to improve leak tightness when said package (10)
contains products comprising surfactant components. Preferably in this case,
the specific surface energy of said film material should be lower than that of the
surfaclant-oontammg product to achieve a substantially complete
impermeability to the product contents.

Fluorocarbon treatment, which involves fixation of a fluorocarbon material, on
a micro scale, to the surface of the film material is a specific example of a
treatment which provides such reduced surface energy. indeed, the fluorination
treatment reduces the susceptibility of the microporous film material of said
membrane to wetting by the liquid product contents. However, when used to
treat said microporous film material of said membrane according to the present
invention, this fluorocarbon treatment should not compromise the gas
permeability of said membrane. For example, a possible flucrocarbon material
for use in the fluorocarbon treatment according to the present invention is sold
under the trade name SCOTCHBAN, by the 3M Company.

Said membrane (22a) may be applied and located inside said hollow body
(11) between the content and said orifice (21) in any way maintaining its liquid-
impermeability and gas-permeability according to the present invention. The
means of application may therefore include the use of adhesives, or heat-
sealing of said membrane onto the area around said orifice or mechanical
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housing can be achieved by an “insert molding operation”, where:

- a sheet of membrane is fed into an apparatus; the sheet of membrane
is advantageously fed from a roll of membrane material;

- in said apparalus, at least one membrane is cut from said sheet and is
placed into a mold wherein said housing will be formed;

- then, the housing is molded substantially around said membrane in a
manner which secures said membrane in said housing. As
"substantially around” it is meant herein that once completed, this step
should generate a housing with its fitted membrane, where both
surfaces of the membrane are accessible to air, but said membrane is
tightly maintained in the housing.

Housings may also be manufactured by heat sealing, uitrasonic sealing or
gluing said membrane (22a) into said housing. Furthermore, housings may be
manufactured by mechanically holding the membrane between two separate
pieces whereby said pieces are clipped together.

As explained hereinabove, the venting performance of said venting means
(20) may be substantially reduced when the contained liquid product contacts
said outer surface (22) or said membrane (22a). As explained above, said outer
surface or membrane is the most exposed part of said venting means towards
the contained product. The contacting between said product and said
membrane inside a package may mainly occur through splashes during
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response to snall mlesfnundmutfthesemambranaemmm ﬂieialgasmheahhly whem the d
al l ow gas flow widdntd dm%foundth

preferably as | ow as hi ckness ,0of sa r ne |s ter 0
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menbr ane can conmmmmmmpammmmwm bpﬂmﬂmducbw

thin | ayers s ,,PI
Preferred materi s rane mcro r&&ﬁgl astlc fll%.
The size of the nting.canagity

all ow t he passagdhe asaedumdorafmchvelyrlestdu fferences and at the sane
time to provide a hi gh | evel of liquid i npernmeability. Preferably, the

et ween 0.2 pm t o TS PaeBulbey the cate dor Laid srodles whikch afe \iscreis. of yhich
But ot her shapes,haveconsaffinity fordhé mmbrane.Molfeunwmatbmuucmyavmg viscodities
foreseen 10 adapiorigh idt GAPKAGI nblastiidts GHiFG U BOTRAGNVisdRRity Hdi8 bt 66 rom,
of the package or ca(B ILse
spindle 3 and 20° Celsius demonstrate poor drainage away from said
membrane. Other examples are liquids exhibiting shear thinning, non-
newtonian flow behaviour or liquids having a low surface energy (< 30
dyne/cm?). For example, liquids comprising surfactants exhibit typically a non-
newtonian flow behaviour. As used herein, a "shear thinning" product is a
product which presents a high viscosity when the shear rate is low, and vice
versa its viscosity is low when the shear rate is high. A shear thinning (non-
newtonian) product exhibits poor drainage away from said membrane. This is
because, due to the product flow characteristics observed during drainage, the
shear rate of product directly adjacent to the membrane is low. Consequently,
the final layer of product adjacent to the membrane exhibits an intrinsically high
viscosity. Therefore, the drainage of the final layer of product away from the
membrane is impeded.

The contacting between said contained liquid product and said outer surface
(22) or membrane (22a) occurs mainly during shipment and transportation of
the package. Indeed, said liquid product splashes onto said membrane within
said package when said package is agitated. We found that the amount of
splashes normally occurring during shipment and transportation are sufficient to
completely interrupt the venting capacity of said package. Another means by
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VERSAPOR, by the Gel man Sci ences Conpany, 6081 South Wagner
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i npernmeability tqmsunpimdnmﬂcemmssuﬁimnt veﬁhmrotasdunpmm nteniprevent

whi ch invol ves fi 0]
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whi ch provides s G@RaSYduced surface energy. Indeed, the fluorination
treatment reduces the susceptibility of the nicroporous filmmaterial of

said menbrane tQ ueldibiBOwkY tbiemobd'thd spidkhia proBDLE Rb e Nehirand 1§ o
scrape the surface of the membrane splashed by said product. We found that
the venting capacity of said membrane recovered sufficiently to prevent
significant bottle deformation once said splashed product was removed from the
surface of said membrane. The scraping of said surface may be achieved with a
device having the form of a shovel, for example. Although this solution solves
the problem of the present invention, it has two major disadvantages. Firstly,
the scraping action has to be carried out either manually by the user, which is
inappropriate, or by a mechanical moving device within the package, which may
be complex and expensive. Secondly, the action of scraping said splashed
product from said membrane may damage said membrane. indeed, especially
the impermeability of said membrane to liquids may be easily lost through
scraping. Therefore, the present invention further provides a package or a cap
in which said splashed product is enabled or compelled to drain away from said
membrane automatically without any scraping of said membrane.

Figure 1a shows a horizontal outer surface (22) or horizontal membrane
(22a) which has been splashed by a viscous product. In this case, the product
(5) has failed to drain away from said membrane. This is because the viscosity
of the product is sufficiently high that, firstly, gravity is insufficient in itself to
compel said product to drain away from said membrane, and secondly, as
another possible reason, the hydrophobic nature of the membrana is insufficient
to repel the product away from said membrane. The drainage of said splashed
product (5) away from said membrane can be further impeded when the
membrane is completely surrounded by a region of the package, as
represented in Figure 1b. This region may exist as part of a housing of said
membrane, as part of the package or as part of said cap. This region can
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gas ., permeability of said nenbrane. For exanple, a possible fluorocarbon
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(11) between the content and said orifice (21) in any way nmaintaining its
| i qui d- i nperneabi lity and gas-perneability according to the present

I nvention. The nmeans of application may therefore include the use of

adhesi ves, or heat- seal i ng of said.nmenbrdhe onto the area around_said
orifice or mechanprevent SP"MVMBP‘Zmdmm'ﬂG away from the membrane. This is
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of said menbrane i I
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venting ability osulfigientdapretain the splashed preduct owithin fegiea acyndh, said
any adhesi ve usedpiembiane. per neabl e to gases, or does not fill up the

pores of the nmenbrane. The nenbrane (22a). may be also fitted in a
housi ng. Housi ngs whose di mensions are particularly conpatible for use

in a package or a céﬂﬂm‘m)r@lm is @blento pelvedhe qaneellnsmmmﬁgure lais to
commer ci al |y avai pgkitién saidouteiSsurldce (22)er Sald memtﬁﬁﬂﬁ 224 0dubstirftialy vertigal or
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an "insert ol di nyiewpside: and fronkiview). Preferably, Sﬂld Vﬂmmﬂ means, comprising said
membrane and said orifice (21), is iocated on the side wall (18) of said package
or cap. Accordingly, said venting means is positioned on the side wall (18) on
the upper portion of said package or cap such that said venting means is at
least above the level of the contained liquid product. This substantially vertical
or inclined configuration of said venting means improves product drainage from
said membrane enabling said venting means to vent. indeed, the force of
gravity is able to act onto said splashed product by forcing said product to drain
towards the lowest edge (20a) of said venting means away from said outer
surface or membrane. As defined hereinafter, the “attractive forces" are those
forces which act onto said splashed product and retain said product onto said
outer surface. We found that the component of the attractive forces parallel to
said outer surface is smaller than the corresponding component of the force of
gravity. Therefore, said splashed product is forced towards said lowest edge
(20a) away form said outer surface.

We found that at least said outer surface (22) or said membrane (22a)
should be positioned substantially vertical or inclined to improve drainage.
Examples are given in Figure 2c and Figure 2d. The orifice (21) is on the top
wall (17). Said outer surface or membrane covers said orifice in such a manner
to expose always substantially vertical or inclined surfaces towards the content
of said package or cap when said package stands in its upright position.
inclined membranes (22a) may be also achieved on housings (6), as illustrated
in Figure 2e and Figure 2f. In these cases, said membrane may be fitted either
to the side wall (Fig. 2e, 18a) or to the end of said housing (Fig. 2f), these being
the most exposed positions to said contained product. The same fittings
methods are applicable as those described above. Preferably, said housing (6)
is engaged with the wall {19) to said package or cap. The housing itself may be
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is advantageously fed froma roll of nenbrane nmaterial; -——n -said-.
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pl aced into a nold wherein said housing will be forned; - then, the
housing is no stantially around said nenbrane in a PCT/US96/03TAE Ner
whi ch secures said nmenbrane.in said housing. As "substantially
around” it is neant herein that once conpleted, this step shoul d
generate a housing with its fitted nmenbrane, where both surfaces

of the menmbrane are accessible to air, but sghd nmenbrane is

tightly maintained in the housinpng. Housi n a be, mgnuf act ur ed
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cont ai ned |i qui d depicted in Eigures2g.s said outer surface (22) or said
menbrane (22a). As expl ai ned above, said outer surface or nenbrane is the
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mai nl y occur thr engrhbrapeaniy bedurthen improved byV® mMgarisowhiéh increases the surface
PCT/ US96/ 02246 gnergy difference between said outer surface (22) (or said membrane (22a)),
: and the region of the package surrounding said outer surface (or said
membrane). The membrane has a lower surface energy than the product to
ensure leak-tightness of said product. As a consequence, said product is
repelied away from said membrane (22a). Therefore, drainage of product away
from said membrane can be improved by. ensuring that the region of the
package surrounding said outer surface of said membrane has a higher surface
energy than that of the product. This is because, said product will preferentially
wet the surfaces of regions in the package which exhibit a higher surface
energy than that of the product. Conversely, said product is repelied away from
regions of the package which possess a lower surface energy than the product.
Therefore, by ensuring that the region of the package surrounding said outer
surface (22) has a higher surface energy than said product, drainage of said
product is improved.

Increasing the surface energy of the region surrounding said outer
surface (22) or said membrane (22a) can be achieved in a number of ways.
Firstly, the membrane may be surrounded by a peripheral wall (32), as shown in
Figure 2a, said peripheral wall (32) being made of a material which has more
affinity with said product than said membrane (22). For example, the surface
energy may be increased by having said peripheral surface made of a material
which is more hydrophilic than said outer surface or membrane. Such
peripheral waiis may be inserted into the package as a separate piastic piece,
or may be applied as part of a surface coating, or may be co-injected during
package manufacture into the region surrounding said membrane. Secondly,
the package or cap for said package which contains the membrane may itself
be made from a material which has more affinity with said product than said
membrane. Thirdly, the region in a housing which surrounds said membrane
may also be made of such a material, as, for example, shown in Figure 2d.
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1 qui d product aMU%%W’M%PWPMBS mbrane (22a) occurs
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A possible way to solve the case shown in Figure 1a, which also solves the
case shown in Figure 1b, is to position a draining means (35) close to the
venting region or close to said membrane (22a). Preferably, said draining
means is located partially around said membrane and/or peripheral surface
(32). Prefarably, said draining means is located at the lowest edge of said
membrane and/or peripheral surface when said package or cap is in its upright
position. The draining means (35) according to the present invention has to
satisfy certain constraints so that it does not interfere with the other functions of
a package. Firstly, said draining means should not interfere with the air flow
from the product through the venting system, i.e. it should not in itself interrupt
the venting of the package. Secondly, said draining means should not interfere
with the dispensing of the product from the interior of the package.

Said draining means (35) will be further illustrated by the following non-
limiting examples with the help of Figures 3. Figure 3a illustrates a cross
sectional side view and a front view of a venting means positioned substantially
vertically on said package (partially shown) or cap (10), preferably on said side
wall (18). Said venting means comprises an orifice (21) and the outer surface
(22) or membrane (22a). Said draining means comprises a wick (31) extending
from said venting means down towards the inside of said package or cap.
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sol ves the problem of the pres ention, it has two ngj
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manual |y by the yseriphersli mrfaeo (32), is critical for the present invention. Indeed, without
being limited by any theory, we believe firstly that said wick is able to reduce
the capillary force, since said wick forms a geometry which is asymmetric at the
surface of the venting means or membrane. This asymmetry at the surface of
said membrane has the effect that the liquid is compelled to drain away from
the surface of said membrane without being blocked by the capillary force.

~ Secondly, the geometry of said wick (31) causes the product to drain away
from said membrane by increasing the shear rate at least locally in those
position(s) where said wick contacts said membrane. This means that a flowing
product which exhibits shear thinning, non-newtonian flow behaviour has a
decreased viscosity. Therefore, said wick further improves the drainage of this
type of product away from said venting means.

To further improve the drainage, we believe that said wick (31) is able to
attract said product from around said membrane, if the wick has a higher
surface energy than either said product of said outer surface or membrane.
This can be achieved with a wick made of a material which is more hydrophilic
than said membrane. indeed, the hydrophilicity of said wick should be such to
further attract product away from said membrane by an increased surface
energy balance, as explained above for said peripheral surface (32).
Consequently, because of this attraction, said drained liquid is able to further
flow away from said membrane. At the same time, this allows other liquid, still
on said membrane, to flow over said membrane onto said wick. The liquid
coming together on said wick then runs down said wick and collects at point
35a where it eventually reaches such a weight so as to drop back inside said

package.
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spl ashed product ?rom t(?r'g'lprn? ng away fromthe ?r%nbrggne his is because

the capillary forces exerted by said region on said splashed product,
the viscosity of thangtheripossibility ishto inclinecsaid couteraurace; £22) and/ar membrane

(22a) on said package or cap (10) with respect to the verlical direction, as
shown in Figures 3d and 3e. Preferably, the inclination angle a of said
membrane with respect to the vertical direction is preferably between 10°deg
and 90°deg, more preferably between 30°deg and 70°deg. As depicted in
Figure 3f, said wick (31) may also be inclined with respect to the vertical
direction. Said wick may be inclined also with respect to said outer surface.
Preferably, the inclination angle B of said wick with respect to said vertical
direction is preferably between 10°deg and 90°deg, more preferably between
30°deg and 70°deg. Most preferably, said wick is incliined away from said
membrane, such that the smallest angle & between said membrane and said
wick is greater than 90°deg. indeed, we found that this geometry between said
membrane and said wick further compels the drainage away of product from
said membrane.

We further found that said draining means (35) substantially improves the
drainage away from a non-inclined or horizontal outer surface (22) or
membrane (22a), i.e. from a venting means being positioned horizontally on the
top wall (17) of said package or cap, as shown in Figure 4a. Said draining
means may comprise again a wick (31) which starts from the lowest edge of
said membrane and extends from said venting means down towards the inside
of said package or cap. Said draining means will be further illustrated by the
following non-limiting examples with the help of the Figures 4 to 7. The same
forms of said draining means as described in Flgures 3 are directly applicable
to the horizontal venting means. -
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7¢ and 7d). The person skilled in the art may choose the appropriate form and
dimension of said draining means to adapt it in a package or cap and/or to

improve the aesthetics of the package or cap itself.

Preferably, said draining means is made of plastic, metal, paper, or
combinations of these materials as layers, laminates or co-extrudates. The
materials may be also recycled. Preferred materials for said draining means
include all materials having a higher hydrophilicity with respect to said
membrane (22) again to increase the surface energy balance as explained
above. Such materials are, for example, plastics such as polyethylene (high or
iow density), polyvinyl chioride, polyester, polyethylene terephthalate (=PET),
extrudable PET, polypropylene, polycarbonate and nylon. These plastics may
used individually or be combined as co-extrudates, layers or laminates. Another
possibility is to render hydrophobic materials more hydrophilic using either
additives to the bulk material or appropriate surface coatings.

Draining means (35) may be inserted into packages using a variety of
means. They may be inserled into the package during the molding of the
package or cap (10). Also, they may be manufactured as part of a housing (6}
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either to said top wall (17) or to said side wall (18) of said package or
cap (10). Another way to achieve inclined nmenbranes according to the

pr esent | NwWpobé/fagdBy be obtained by a venting neans whi Clepngselsass Of
a cap, and said cap (10a). is engaged to an inclined neck (10b) of
contai ner or bottle (10c), as depicted in Figure 2g.

found that the drainage froma vertical or inclined venting nmeans or
menbrane may be further inproved by a neans mhtch increases t he surface
energy difference

Wﬁﬁ@ W Zﬁi)a

and the region of the kage rrou d| ng_sai d ,out er 'sur ace or alﬂga

nenbrane). The ne WQ&MM g@ WWWQWQ) U&d‘!

ensur e | eak-ti ght meansbf attaching sdidcsapahtoaplaweaqlhamd‘uamd dsmg(!ﬂheswesora
ov

repel I ed away fromge %Mﬁn Pm r?dvaa/
fromsaid rrerrbrane can be | e aé ens E%Pééhe re |on 0 (Usl

package surroundi r\'@°&!§ A&e'ﬂf tured as
surface ener gyparheha tpiege whlchfuctﬂasctm‘ladﬂucal hddhgcmm foraheé membrane.

i bit o hi gher dir /e, saRf iling fiars mby B HiRcoetalsdf ot o GG whEh Hoios

er gy
said product is rdPememp ramwplasgh regi ons of the package whi ch possess

a | ower surface energy than the product. Therefore by ensuring that
‘the region of the p%?ﬁﬁ,‘ (&2)

hi gher surface energy rﬁgawgrioi Eiulc'tt ral n sa"ﬁaﬁ"Sd ﬁ ﬁﬁ@?'“ﬁsms
i npr oved. ing by said venting means (20 conpf?sod in a package for a liquid product,

or a cap for such a package, whereby this method enables or compels said
product to drain away from said venting means. The method of according to the
present invention is especially valuable for products having a cerfain viscosily
or exhibiting shear thinning, non-newtonian flow behaviour or for products
having a low surface energy (< 30 dyne/cm?) as described above. Said method
is able to reduce the capillary attractive force, and therefore enabling the force
of gravity to act onmto said product. Said method according to the present
invention provides also a means {o increase at least focally the shear rate
acting on said product during drainage of said product from said outer surface
{22) or membrane (22a). Said method further provides a means to increase the
surface energy balance between said outer surface or membrane and the
region surrounding said outer surface or said membrane. All these methods
may be combined with each other in a suitable manner to improve the drainage
of said product away from said outer surface of said membrane.



I ncreasing the surface energy of the region surrounding said outer
surface (22) or said nmenbrane (22a)__can be achieved in a_nunber of ways

Firstly, the nmenbrane may be surrounded by a peripheral wall (32), as shown

in Figure 2a, said peripheral wall (32) being nmade of a material which
has nore WddeRbiey W th said product than said nenbrane ( r0S96/62246
exanpl e, the surface energy nmay be increased by having said peripheral
surface made of a materi al which is nore hydrophilic than said outer
surface or nenbrane. Such peripheral walls may be inserted into the
package as a separate plastic piece, or qppy be applied as part of a
surface coating, .Qr y be co-injected during package manufacture into
the region surro sai d nenbrane. Secondly, t he package or cap for
sai d package which contains the nmenbrane may itself be made from a

t | which h p%cﬁé W
'rl'rﬁl (ra(rj: 3 thlacr eg??)nnlnr héﬂéagdr!%h@#asur r ouoﬁfwmfﬁ?&ham mag‘gglmso

.be made of such a ng 4o

196/.29264 Brooldield \nscoslty mater at 60 rpm, spmdle 3 and EOT/WS&BDM
14 Preferably, %MPQ ‘g@

and is connect ed 8 |, easl. sal ane (22a d\/ore era g sai d
peri pher al surfacé hcsal m % 'i?‘% HWPF dntegar
menbr ane. Anot and ﬂweemnomo{:tmdrpmkagsm ﬂeapraagn'eahslnacstnpadma

fromsaid outer %&Cﬁ‘o p?@#}ﬂlrﬂt"iﬂ?& S,ghﬁy\ﬁ, e
la or when said S"mra I{'ls vmti'una S| ﬁeﬁ'@é ur e 1@
is a reduction of tHia8es, &'B ’ﬂd hpaﬁdb e?P'QaYU‘ dieans
.and the region surr mnmbnmgsanobuter surface (22) characterized in that said package or
cap comprises a means (30) which enables said product to drain away

from said outer surface of said venting means, once said product has
come in contact with said outer surface of said venting means.

2. A package or cap according to any of the preceding claims characterized
in that said means (30) comprises a reduction of the capillary attractive
force between said product and the region surrounding said venting
means (20), and therefore enabling the force of gravity, acting onto said
product, to be sufficient to cause said product to drain away from said
outer surface (22) of said venting means.

3. A package or cap according to any of the preceding claims characterized
in that said means (30) comprises an at least local increase of the shear
rate acting on said product during drainage of said product from said outer
surface (22) of said venting means (20), and therefore reduces the
viscosity of products having shear thinning, non-newtonian fiow
properties.

4. A package or cap according to any of the preceding claims characterized
in that said means (30) comprises an increase of the surface energy
balance beiween said outer surface (22) of said venting means (20) and
the region surrounding said outer surface of said venting means fo
enhance the drainage of said product away from said outer surface of said
venting means.
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menbrane, and therefore enabling the force of gravity to drain said product
away from said nenbrane. A further neans,..which inproves the drainage of
sai d splashed product away from said nenbrane, is an increase of the shear
rate acting on said product Consequently, this nmeans allows to reduce the
viscosity of pr@gmsﬁavi ng non-newt oni an fl ow behavi our, an

I ncrease the flow capability of said product. Both these neans can be
applied to hori zontal or non-horizontal outer surfaces or nmenbranes of
said venting means with and w thout said peripheral surface. A

possible way to solve the case shown in Figurg la, V\:hl ch al so solves the

case shown in Figyre s to p05|t|ona nin 35)_ clos o the

venting region or¥cl oéé’%a %?P Iﬁ (ﬁaéé

means i s | ocated partiaﬁ)lcpnmsasm matemalmlrid'ahas moﬂédfmr\kﬂhsaﬂl pmdu(:tathan

(32). Preferably, salﬁaﬁmlsﬁpagg%dﬁaﬂ?ﬁ @n‘?&a nshe | owest edge of said
en sal

menbr ane and/ or peripheral surtface kage or cap is inits
upri ght position. The draining neans (35) accordl ng to the present
i nvention has to 6. saAiMagebraicap:mmgnbwmftMmd4 and<S: characterized in

interfere with the ot
means shoul d not int #ﬁare “’Hﬁ@ﬁe alr rom tmw @Eﬁhﬁiﬁe
venting system i.e. W@mﬂm ta-at, laast sgichputerc
‘package. Secondly, sasldfatea(ﬂ)nlj saidn venting. imbans;| sld waﬁpharal surfacet bsing a

di spensing of the pr S
drai ni ng neans (35) %ﬁ% w{'ﬁgr ?%ﬁj&?r a%f@%&ﬂ?ﬁb?nﬁ sa'd
liniting exanples w tperiphers %Fmsﬂﬂl%ﬁ

'sectional side view arahtmgfmaﬁs Vi ew of a ventl ng means positioned
substantial ly vertically on said package (partially shown) or cap (10),
preferably on said side wal | (18). Sajd venting nmeans conprises an
orifice (21) and T-he APBEkagaen AR accarding tg peegegling claimgs gharasterized

means conprises a wi Gh thall$aid theard (30) coiprisas Mel pusitiohing dfsis veating means
towards the inside of 8L dyBRGH dfer SurfGaE (22) of said venting means in a piane inclined
with respect to the horizontal direction..

8. A package or cap according to claim 7 characterized in that said means
(30) comprises a substantially vertical positioning of said venting means
(20) and/or of said outer surface (22) of said venting means.

9. A package or a cap according to any of claims 7 and 8 characterized in
that the inclination angle o of said venting means and/or said outer
surface of said venting means is between 10°deg and 90°deg.

10. A package or a cap (10) according to any of the preceding claims
characterized in that said draining means (35) extends from and is
connected to at least said outer surface of said venting means, and said
draining means extends in an inclined direction with respect to the
horizontal direction.

11. A package or a cap (10) according claim 10 characterized in that said
draining means (35) is inclined in a substantially vertical manner with
respect to the outer surface of said venting means.

R O
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of said outer surface or menbrane and/ or said peripheral surface (32).
Al ternatively, said wick may be part or attached to said package or cap
near the IOC%J?%%. sai d menbrane, or part or attached periSsnssgut of
sai d package 0 P wWhereby said wick is in close proximty to said
menbrane and/ or peripheral surface at least at its |owest edge.
Preferably, said wick is located within one drop dianeter to said

menbr ane and/ or peripheral surface, nore prggerably between 1 mm and 6 mm
to said nenbrane and/or peripheral surface. The contact of said wck

(31) with said ri@brAeprckage)or acapoacording $oapy of clajms 18/a8d:11 characleszed in
is critical for the tpiteneiniclinatistnangis-p ofsdie draiMingmetns (35) Withrespectitd te by

cani | lary toree, s ﬁ?@é@ﬁﬁamﬁeﬂ%ﬁk&”ﬁeﬁ@%@# . EGSS%M g E“St

t he surface of the venting neans or nenbrane. This asymetry at the

erjgr ﬁcgwg; fromsg' ti%:e su:ra?ghg&of sal d'h %ﬂgm?‘%ﬁ?qog‘l’lﬁ ckgd b
the capillary forcell I said n@dﬁéf'? (5’? M%@lﬁs MR es
the product to drai hydmplllcmamMMMKﬁbof@aldmmams(@)shear

rate at least locally in those position(s) where sai.-d wick contacts
said nmenbrane. Thi s ;,rean that a flown ._pr.oduct I gh exhibi.ts shear
t hi nni ng, non-n oﬁt %hﬁvmrwm Mr\ggs \H@%@Wy&m

Therefore, said wi cbhamckemzem lmihat/eaidt thingal'mag& (20) comprises anygrificef (21)

product away from sghand@ r bt'éd ddqy Eihﬁ brane
dr ai nage, we beli ev hatiﬁ?al d g ;é’i) e to'a% at %(}:" sal q of
product from around Wﬂf?@ I"%Rﬁﬁsa g

energy than either gasds rlmbﬂmlantsthaepatsagﬂeﬂlmldbmductl menbr ane. Thi s
can be achieved with a wick nade of a material which is nore hydrophilic

15. A package or a cap according to any of the preceding claims
characterized in that said product has viscosity of between 200 cps and
5000 cps measured when using a Brookfield viscosity meter at 60 rpm,
spindle 3 and 20° Celsius. : -

16. A package or a cap according to any of the preceding claims
characterized in that said product comprises bleach.

17. A package or a cap according to claim 16 characterized in that said
product comprises peroxygen bleach.
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t han said nenbrane. | ndeed,

surface ener gy bal ance,
(32). Consequent |y, bec

t he hydrophilicity of said wick should be such
to _ further attract product away_from said neghrane by an increased .

as expl ai ned above for s
ause of this attraction,

able to furthgyoesnerdd oW away from said nmenbrane. At

allows other liquid, still
onto said wick. The liquid
said wick and collects at p
wei ght so as to drop back i
PCT/ US96/ 02246

formof the surface of said
Figures 3a to 3e. The surfa

on said nenbrane, to

ai d peripheral surface
said drained liquid is

| oo ouorPetenls>
fl ow ove rane

com ng together on said wi ck then runs down
oi nt 35a where it eventually reaches such a

nsi de said package.

wi ck (31) may WVari ous,

ce may be of triangular,

WD 96/ 29264

16 The
as shown in
rectangul ar or rounded

form For exanple, in Figure 3a said wick is a slender rectangular. As

depi ct ed in Figures 3b

shovel . Specifically, S
shape and optionally a

may choose the appropriate

adapt it in a package or ca
package or cap. Anot
(22) and/or nenbrane (2
the vertical direction, as

inclination angle a of said
direction is preferably bet

and 3c, said wick can be
aid s el may have a tri

r ound&y’ i phery. T
“&d

Pa) ~dn sai d packa

menbrane with respec
veen | O err] deg

al so shaped as a
angul ar or rectangul ar
rson skilled in the art
sai.d draining neans to
he aesthetics of the
ine said outer surface
b (10) with respect to

shown in Figures 3d apd 3e. Preferably, the

to the vertica

Figure 1a

222

Figure 1b



and 90[err]deg, nore preferably between 30[err]deg and 70[err]deg. As
depicted in Figure 3f, said wick (31) may-also be.

to the"vertical direction. Said wick may be inclined also with respect
to said outer surface. Preferably, the inclination angle [err] of said
W ck with regﬁsg said verti cal di rection is preferabpgriossswess
10[ err]deg an err]deg, nore preferably between 30[ err]deg and

70[ err]deg. Most preferably, said wick is inclined away from said

menbrane, such that the small est angle 8 between said nenbrane and said
wick is greater than 90[err]deg. I|ndeed, found that this geonetry

bet ween sai d menbrane and said w ck 227[ her conpel s the drai nage away
of product from sai d nenbr ane. We further found that said
drai ni ng means (35) substantially inproves the dr ai nage away from a
non-inclined or horizontal outer surface (22) or menbrane (22a). i.e.
frema venting neans being positioned horizontally 4% the top wall (17)
of said package or cap, as 4@ in Figure 4a. Sg d draining means nay
conprise again a wick (31) whnicMstarts fromthg | onest edge of sai d
nmefbr ane and extends from said t he inside of

sai d package or cap. Said i nfng means will be further 'Sggrated by the
following non-limting exanfl esfwith the hel p of 22? res to 7. The
sane forms of said draining{neans as describe ures 3 are
directly applicable to‘qqe WO

96/ 29264 iso6/ 92246
17 Furthernore, several Wicks (31) in dlffe nfigurati ons may
be pl aced .?Oa.. 32
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around the perineter of said outer surface (22) or nmenbrane (22a), as

depi_cted in Figures 4a to 4d. For exanple, wicks in the formof a
rect.angul ar or of an arc may be disposed singularly or in groups of two
or nore. The single w ck of Figures 4a and 4b may partially encl ose the
peri meter (23)yweéeraoBgabr ane. A w ck encl osing conpl etely tferiidghiiae
perineter of said venting neans may be al so envi saged. Two or nore

wi cks nmay divide in a regular manner said perimeter, as shown in

Fi gures 4c and 4d. Inclination of said wicks (31) with respect to
the vertical direction is also possigﬂﬁz as illustrated in Figures 5a
and 5b. Anot her possibility is to have w cks in the formof slides, as
depicted in Figures 6a and 6b. Figure 6a represents a single wick in
the formof a slide turning down towards the inside of said package or
cap, like a spiral. Figure 6b,fpom5 the possibiLl24y of having nore t han

one wck in the formof slides. Eagh wick t s down opposi ng each ot her.
In Figures 7a to 7d are other ¢ 6 wmCKk at | east

partially surroundi ng saidg bwn in thHe correspondi ng _
bottom vi ews. Speci ficall (Fijg. 7a), a triangle
(Fig. 7b) or polygonal (Fig. e persorf skilled in the art
may choose the appropriate forfm-end i stS f sdid draining nmeans to
adapt it in a package or cap 4§ npr o éggbe aest hetics of the

La draining neans is made of
hese matlerials as | ayers,

package or cap itself.
pl astic, nmetal, paper, or

Preferably,
conbi nati ons

| am nat es or co-extrudates. The mat eri al s na¥rbe allso recycl ed.
Preferred materials for said draining neans i all materials
having a hi gher hydrophilicity with respect to said menbrane (22) again
to increase the surface energy bal ance as expl ai ned above. Such
materials are, for exanple, plastics such as polyethylene (high or | ow

density), polyvinyl chloride, poly
ext rudabl e PET, pol ypropyl ene, pol

;Eéer, p@yethyl ene terephthal ate (=PET),
Qonafe and_ml@on. These plastics may

used individually or be conbi poes Q ers or | am nat es.
Anot her possibility is tojrender hy P al s nmore hydrophilic
using either addi tives to|thej&g k ilgl or~appfjopriate surface

‘coat i ngs. Dr ai ni ng neahs (35\=
vari ety of nmeans. They naly be A
nol di ng of the

to packages using a
kage during the

Figure 2e
AQ\ i(" - 19

Figure 2f



package or cap (10). Also, they may be nanufactured as part of a housing
(6)__ WD 96/ 29264

PCT/ US96/ 02246 cont ai ni ng sald nenbrane (22a). Furthernore, they can
be inserted as a separate iteminto the package after said package has
been manuf act uweds2eiée means of attaching said separate pPpSfifisdsRitabe
achi eved usi ng adhesive or a wel di ng operation. Also, this separate

pi ece can be achi eved using a mechani cal hol di ng device, i.e. the
drai ni ng means may be manufactured as rt of a piece which acts as a
mechani cal hol di ng device for the nenbrd&ﬁ?ﬁ For exanple, said draining
nmeans nmay be incorporated onto a clip which holds the nmenbrane in

pl ace. Accordi ngly, the present invention provides a nethod for
enabl i ng the venting by said venting nmeans (20) conprised in a package
for a liquid product, or a cap for such a package, whereby this nethod
enabl es or conpels said product to drain gum fpﬂ§?§aid venti ng neans.
The net hod of according to the present | #eNN\ O especi al ly val uabl e
for, products having a certain viscosity d8 biting shear thinning,
non- new oni an fl ow behavi our or for pr Q¥ haying a | ow surface
energy (< 30 dyne/cnierr]) as descri bed is able to
reduce the capillary attractive force, he force
of gravity to act onto said product. Sai d\gefhod accorNj )J@bhe pr esent

i nvention provides also a nmeans to increasg | ogal |y the shear rate
acting on said product during drainage of Said product fyom said outer
surface (22) or nmenbrane (22a). qaékg nmeans to
i ncrease the surface energy bal ance bet §

nmenbr ane and t he

22




regi on surrounding said outer surface or said nenbrane. Al these methods

may_be caoobined with each other in a_suitable naoner to inprove the

dr ai nage of said product away from said outer surface of said nenbrane.
WD 96/ 29264 PCT/ US96/ 02246
19 Cl ai ns: wo96/db264 A package (10) for a liquid product, orpErresueoszs)
for such a package, said product having a viscosity of at least 5
cps nmeasured when using a - Brookfield viscosity neter at 60 rpm
spindle 3 and 20[err] Celsius, said package or cap enabling the
venting of said product by a venting nea (20), said venting neans
al | owi ng pass“ﬂs of gases between the inEiFTor and the exterior of
sai d package ¥HeRrgthe pressure inside said package differs fromthe
anbi ent pressure, ! ' =20 per Al - but

| nper meabl e to sdid product ' [ ans . conprising an

outer surface (23), 0 | ackage or cap
conprises a mean EE [ t to drain away

fram sai d outer ncej i d product has
come in contact ent 23 means. 2.1 A

clainms characterized
in that said neajgs 3 anpillary attracti
force between safd prods g said venting
means (20), and g ity, acting onto gaid
product, to be sgfficient to cause said %

ve

to drain away from saifd

Figure 3b
21 22
32
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Figure 3c
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outer surface (22) of said venting neans. 3. A package or cap

according.to any of the preceding clains characterized in that
said neans (30) conprises an at |east |ocal increase of the shear

rate acting on said product during drai nage of said product from said outer
surface (22) avosedsdssventing neans (20), and therefore reducepctiighenizes

vi scosity of products having shear thinning, non-newtonian flow

properties. 4. A package or cap according to any of the preceding
clainms characterized in that said neans (30) conprises an increase
of the surface energy bal ance betmEﬁﬁ?said outer surface (22) of
said venting neans (20) and the region surroundi ng said outer
surface of said venting nmeans to enhance the drai nage of said
product away from said outer surface of said venting neans.

WD 96/ 29264

PCT/ US96/ 02246 ESZ 20 5. A
package or cap.according to claim4 ragierized in that said neans

(30) conprises a material which has no
said outer surface (22) of said venting
according to any of clains 4 and 5 charac
venting neans (20) conprises a periphgr
peri pheral surface extending from and®&n

firnig wi th said product than
- 6. A package or a cap
rized in that said
urface (32), said

ted tgtat | east sai d outer




surface (22) of said venting nmeans, said peripheral surface being a

paral |l el extension of said outer surface of said venting nmeans, and said
peripheral surface being nore hydrophilic than said outer surface of said
venti ng neans. 7. A package or cap according to any of the preceding

‘cl ai ms char ac g é6298ke in that said neans (30) conpris 6/02246
positioning of said venting neans (20) and/or an outer surface (22)
of said venting neans in a plane inclined with respect to the

hori zontal direction. 8. A package or cap according to claim?7
characterized in that said neans ) conprises a substantially
vertical positioning of said venting nea (20) and/or of said

outer surface (22) of said venting neans. 9. A package or a cap
according to any of claims 7 and 8 characterized in that the
inclination angle [err] of gt i NQ 2g '

surface of said venting neail~~~:;‘tmeen £ i Qﬁgéfldeg 10.

characterized in that sgg- d J g neans (35 romand is
connected to at |east saPd ouM™® surface of save g neans, and said
drai ning neans extends in an incli nedﬂ!wﬁl on W respect to the

hori zontal direction. 11. A package 0 cap (10) according claim10
characterized in that said draining nmeans (35) is inclined in a
substantially vertical manner with respect to the outer surface of
sai d venting neans.
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package or a cap according to any of claims 10 and 11 characterized in
that the inclination angle [err] of said draining neans (35) Wlt es;fe(ch)
to the horizontal direction is between 10[err]deg and 5

r]%‘;?g
13. A package or accordi tg g% e to 12 " "
characterized wi-p in thaltvaag'éll rmrguggn R&l@gg’% s made of
mat eri al fmfms APPLICATION Wﬂn@nﬁb UNDERYVHE mwdormwrdmmﬂ%cw

said ve ot—a—cap—accorting—to-

the preq cation 83 1 act e |Z€3“l fication, Nppphers megﬂ@ 64|
conpri sgs aHS8 comé&t Wm&ﬂkt hys bdpemier 1o (46 99.96)

of sai dlpack - - ne (’SQ coVer Lnﬂgga_‘_d_g,p_i_f_hg,g_g.r__a______“
portion ;ﬁﬁ“ ] t he p@RARIAERS Designated Sam Qg 6B/ BR, BY,

t hey pasgage o “Io*gw d product's. 15. A %?ackeg.a:lggﬁ,éig'm R , OB, HU, IS,
any of i Iysrowtions] Fing Dpteri s ”WIW{ eri z EKE KG %L% g

vi scosi fy of between 200 cps and /BP00 c Ty '

Br ookf i mmmtwter at 60 rpm baenzacmmdmo usu&munpmnt

16. A pckagéﬂwla! 2% Mushd P93 (30395 1)y &P the
char act $r i 2ol ATl St e Holi . cogpi sbs bl f%n @?@ams
cap accgrding to claim 16 characterized i n|that GSaIgMR, NE, SN, mp‘ﬁp uct

conpri s¢ eroxyge | eac
al ?’l wgbr 2: States except US): THE PROC-
&Gmmoowmwwsl.o:nm& Published
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(54) Title: DRAINING MEANS FOR VENTING SYSTEMS

(57) Abstract /

‘The present invention relates to a package, or a cap (10) for a package for containing viscous liquid products. The package or the cap
comprises a venting means (20). Said venting means (20) allows passage of gases between the interior and the exterior of package when
the pressure inside said package differs from the external ambient pressure. Saidpackageorcapﬁnﬂmoompﬁsuamm(w)whmh
improves the drainage of the splashed product away from said venting means and back into said container.




