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A bag is provided having a ?exible, liquid tight, outer sleeve, 

(86) PCT NO': PCT/NL11/50624 and a ?exible inner sleeve extending longitudinally Within the 
§ 371 (6X1), outer sleeve. The inner sleeve is over at least a part of the 
(2), (4) Date; Oct 29, 2013 length of the outer sleeve connected to the outer sleeve at a 

number of locations that are spaced apart along the circum 
(30) Foreign Application Priority Data ference of the inner sleeve so as to form a bracing for the outer 

sleeve. When the bag is ?lled With liquid, the bracing of the 
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Fig. 3 
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BAG, IN PARTICULAR FOR BAG-IN-BOX 
PACKAGING 

[0001] The invention relates to a ?exible, liquidtight bag, in 
particular for a bag-in-box package. 
[0002] Bag-in-box packaging, and bags therefore are gen 
erally known, and are e.g. disclosed in GB 1 092 336. The box 
of such a package is made of a relatively rigid material, for 
example corrugated cardboard, and forms a cube-shaped 
shell for the ?exible bag. The bag of such a package is com 
monly made of ?exible sheet material, e. g. plastics, and forms 
a liquid tight liner for the shell. 
[0003] Advantages of such bag-in-box packaging are that it 
is relatively light weight, compact, self supporting and stack 
able. A disadvantage is, however, is that the wall thickness of 
the box needs to be relatively large to provide suf?cient 
strength. In particular, the walls often need to be made of 
2-ply corrugated material to provide a package that can retain 
a block shape, which material is relatively expensive. Further, 
it has proven di?icult to provide a leak proof bag that has a 
block shape. Also, the bag is not su?iciently stable to stand 
free in a reliable way. 
[0004] The invention aims to provide a ?exible liquid tight 
bag, in particular for bag-in-box packaging, in which the 
above problems are alleviated. Thereto, the invention pro 
vides for a ?exible, liquid tight bag according to claim 1, and 
a bag-in-box package according to claim 12. The invention is 
further embodied in a method for manufacturing a bag 
according to claim 13. 
[0005] The ?exible, liquid tight bag may comprise a ?ex 
ible, liquid tight, outer sleeve, and a ?exible inner sleeve. The 
inner sleeve may extend longitudinally within the outer 
sleeve. The inner sleeve may over at least a part of the length 
of the outer sleeve be connected to the outer sleeve at a 
number of locations that are spaced apart along the circum 
ference of the inner sleeve so as to form a bracing for the outer 
sleeve. When the bag is ?lled with liquid, the inner sleeve 
forms a tension loaded bracing that prevents the outer sleeve 
of the bag from bulging out, and that helps to keep the bag 
from sagging. This allows the bag to be free standing, and 
allows a bag-in-box package that is provided with such a bag 
to retain its block shape with a relatively thin wall thickness. 
The bracing may lie within a zone extending over a top half of 
the length of the outer sleeve. This way, a portion of the top 
half of the length of the outer sleeve may e. g. be provided with 
a block shape. 
[0006] Portions of the outer sleeve that are longitudinally 
adjacent to the bracing may be free of a bracing so as to allow 
formation of a bottom and/or top of the bag. A portion of the 
outer sleeve that extends longitudinally beyond an upper por 
tion of the inner sleeve may form a top of the bag, and a 
portion of the outer sleeve that extends longitudinally beyond 
a lower portion of the inner sleeve may form a bottom of the 
bag. 
[0007] A portion of the outer sleeve that extends beyond an 
upper portion of the bracing may be closed, e.g. by one or 
more welds, and may also be provided with an out?ow open 
ing for the bag, e.g. a neck that surrounds an opening and that 
is closable with a cap. 
[0008] A portion of the outer sleeve that extends longitudi 
nally beyond a lower portion of the bracing may further be 
provided with lines along which the outer sleeve is connected 
to itself to allow the formation of a substantially ?at bottom. 
These lines may be used as fold lines, and may e.g. be pro 
vided as spotted or continuous seams, welds or glued areas. 
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The bottom may be provided with a circumferential shape 
that corresponds with the shape of a bottom of a box, e.g. a 
square, rectangular or polygonal cross section. 
[0009] The portion of the outer sleeve that extends longi 
tudinally beyond a lower portion of the bracing to form the 
bottom ofthe bag may be closed, e.g. by a closing clamp, glue 
or welds. Alternatively or in addition, a further longitudinal 
portion of the outer sleeve may be doubled back on itself to 
extend along the bracing. This allows the bag to be provided 
with a leak free bottom. In such a con?guration, the sleeve 
may be left open at the area that forms the bottom of the bag. 
The bag may then have a body portion comprising the bracing 
and a tail portion extending beyond the bottom, which por 
tions extend along each other and are in liquid communica 
tion with each other. In such a U-shaped con?guration, the 
bottom of the bag is formed by the bottom of the U. In case the 
bag is dropped or compressed by any other forces, the tail 
portion, being in liquid communication with the liquid ?lled 
area of the bag, may serve as an expansion region, into which 
some of the liquid can escape. As a result, high peak loads on 
welds and seams on the bag may be prevented, such that 
possible leakages are less likely to occur. 
[0010] The bracing may extend along less than half of the 
length of the length of the outer sleeve, for example less than 
45 or 40%, and/or more than 10 or 20% of the length of the 
outer sleeve. This is convenient to form of a bag with a braced 
body portion having a top and a bottom portion and a tail 
portion of which the tail portion can be folded upwards along 
the body portion. 
[0011] The invention therefore provides for a liquid tight, 
?exible bag for a bag-in-box packaging, comprising, a ?ex 
ible, liquid tight outer sleeve and a ?exible inner sleeve 
extending longitudinally within the outer sleeve, wherein the 
longitudinal direction of the sleeves form a longitudinal 
upright direction of the bag, wherein the inner sleeve is at 
least along a part of the longitudinal direction of the bag 
connected to the outer sleeve at a number of locations that are 
spaced apart along the circumference of the inner sleeve so as 
to form a bracing for the outer sleeve. 
[0012] The inner and outer sleeve may be in ?uid commu 
nication with each other, such that during ?lling or during use 
of the bag, liquid may enter in-between the inner and outer 
sleeve. The inner sleeve may be solid or may be permeable or 
may have perforations. The inner sleeve may comprise at least 
one free peripheral edge that is at least partially free, i.e. not 
connected to the outer sleeve, such that a ?uid can travel along 
the at least one free peripheral edge in between the inner and 
outer sleeve. Speci?cally, both peripheral edges of the inner 
sleeve may comprise free portions of the peripheral edges. 
[0013] The outer sleeve may form a top of the bag at at least 
one upper part above the inner sleeve and may form a bottom 
portion of the bag at a lower part beneath the inner sleeve. 
[0014] Each connection in a longitudinal upright direction 
between the inner and outer sleeve may be realized along a 
line. Along this line the connection may be interrupted at 
selected or accidental locations, where after the connection 
continues along said line. The connection may e.g. be a lon 
gitudinally extending weld. 
[0015] In use, the inner sleeve reinforces the sidewalls 
formed by the outer sleeve, as the inner sleeve is brought 
under tension due to the radial outwardly directed force 
induced by the liquid acting on the outer sleeve. This may be 
realized by the inner sleeve having a smaller circumference 
compared to the outer sleeve. 
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[0016] The circumference of the inner sleeve may be 
between 5%-35% smaller than the circumference of the outer 
sleeve, preferably between 10%-30%, more preferably 20% 
25%, for example 23% smaller. 
[0017] The bag may be used for a bag-in-box, but may also 
be used as a stand alone unit. The supporting inner sleeve 
forming a bracing for the bag in a ?lled condition of the bag, 
allows the bag to stand upright in a stable, sturdy fashion. For 
ease of transportation the box need not be rigid, but may also 
be ?exible. In particular the box may be a ?exible carry-bag, 
made of a fabric material or plastic material, and may com 
prise handles for easy carrying. The carry bag may ?t tightly 
around the bag in a ?lled state or may ?t loosely in the carry 
bag. 
[0018] Further objects, features, effects and details of the 
invention are de?ned in the claims and the speci?cation 
below. 
[0019] The invention will now be described, by way of a 
non-limiting example, with reference to the drawings that 
follow; in which: 
[0020] FIG. 1a is a schematic front view of an example of 
an empty bag according to the invention in planar con?gura 
tion; 
[0021] FIG. 1b is a schematic back view ofthe bag of FIG. 
1a; 
[0022] FIG. 2 is a schematic perspective view of the bag of 
FIG. 1 ?lled with liquid; 
[0023] FIG. 3 is a schematic view ofa cross-section of the 
bag of FIG. 1 along the line III-III; and 
[0024] FIG. 4 is a schematic view ofthe bag of FIG. 2 in a 
box. 
[0025] In the ?gures, similar or corresponding elements 
have been provided with the same reference numerals. 
[0026] FIGS. 1a and 1b show a liquid tight, ?exible bag 1, 
in particular for a bag-in-box package. The bag 1 has a ?ex 
ible, liquid tight outer sleeve 2 and a ?exible inner sleeve 3 
that extends longitudinally within the outer sleeve 2. In this 
example, the inner sleeve 3 is spaced apart from top and 
bottom edges 5a, 5b of the outer sleeve 2, and is provided as 
one continuous piece. However, the inner sleeve 3 may alter 
natively e. g. extend along the full length L of the outer sleeve 
2. Further, the inner sleeve 3 may comprise of several parts 
that may or may not be interspaced along the length of the 
outer sleeve 2. The inner sleeve 3 need not be manufactured 
from a liquid tight material, and may comprise cut-outs or 
perforations. 
[0027] The outer sleeve 2 is liquid tight, and may be thus 
used to hold liquids. The sleeves 2, 3 may be manufactured 
from a sheet material, e. g. a plastics material such as PE or a 
metal foil. The sleeves 2, 3 may comprise several layers of the 
same or different materials, and/ or coatings. The sleeves 2, 3 
may be formed as a tube, e.g. by extrusion, but may also be 
formed into a tube, e.g. by gluing or welding of a planar sheet 
into a hoop. The inner sleeve 3 is over at least a part of the 
length of the outer sleeve 2 connected to the outer sleeve 2 at 
a number of locations 40 that are spaced apart along the 
circumference of the inner sleeve 3 so as to form a bracing 41. 
Such connection is advantageously made by spot or line 
welding, but may e.g. alternatively be made by gluing. In the 
embodiment shown, endless substantially rectangular welds 
40 are used. 

[0028] A portion 43 of the outer sleeve that longitudinally 
extends beyond an upper portion of the bracing 41 for form 
ing a top 6 of the bag 1 is closed off with a transverse weld. In 
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addition, the portion 43 of the outer sleeve 2 extending 
beyond the upper portion of the bracing 41 for forming a top 
6 of the bag 1 is provided in this embodiment with an out?ow 
opening 34. The out?ow opening may for example be embod 
ied as a neck that surrounds an opening and that is closable 
with a cap. 

[0029] When the bag 1 is ?lled with liquid, the inner sleeve 
3 forms a tension loaded bracing 4 that prevents the outer 
sleeve 2 of the bag from bulging out, as it is connected to the 
outer sleeve 2 at locations 40 along the circumference of the 
inner sleeve 3 . Accordingly, the bag 1 allows a box 32 to retain 
its block shape when it is positioned therein and ?lled with 
liquid. 
[0030] FIG. 3 shows that the circumference of the inner 
sleeve 3 is substantially smaller than the circumference of the 
outer sleeve 2. In this example the circumference of the inner 
sleeve 3 is about 25% smaller than the circumference of the 
outer sleeve 2. 
[0031] In the embodiment shown, the bracing 41 lies within 
a zone extending over a top half of the length of the outer 
sleeve 2, and extends along about 25% of the length L of the 
outer sleeve 2. The outer sleeve 2 is unbraced along a top 
portion 43 of about 15% of its length that is longitudinally 
adjacent to the bracing 41 so as to allow formation of a top 6 
of the bag, and along a portion 42 of about 10% that is 
longitudinally adjacent to the bottom of bracing 41 so as to 
allow formation of a bottom 7 of the bag 1. 
[0032] A further portion 44 of the outer sleeve 2 is to be 
doubled back on itself to extend along the bracing. In particu 
lar, in the embodiment shown, a further portion 44 of about 
50% of its length adjacent to the bottom forming portion 42 is 
intended to be looped back to the top 5A of the outer sleeve 2 
to prevent liquid from ?owing out at the bottom 7 of the bag 
1. 
[0033] The unbraced portion 42 of the outer sleeve 2 for 
forming the bottom 7 of the bag 1 comprises lines 9-12 along 
which the outer sleeve 2 is connected to itself. When the bag 
1 is in use and ?lled with liquid, the bottom 7 is located at a 
position that divides the outer sleeve 2 longitudinally in a 
body portion 14 comprising the bracing 3 and a tail portion 
15. The body portion 14 and the tail portion 15 may be in 
liquid communication with each other. In particular, the tail 
portion 15 is provided with a duct 16 of reduced width that is 
in liquid communication with the body portion 15. 
[0034] In case the bag 1 with ?uid is dropped or in any other 
way compressed, the liquid under pressure may partly enter 
into the duct 16, extending into the tail portion 15, such that 
duct 16 serves as an expansion region. In this way, possible 
damage and therefore leakage can be prevented. 
[0035] The bag 1 shown in FIGS. 1a, 1b may be manufac 
tured by providing a ?exible, liquid tight, outer sleeve 2, 
substantially square and a ?exible inner sleeve 3. 
[0036] The outer sleeve 2 is formed by taking a sheet of the 
?exible, liquid tight material, laying two longitudinal oppo 
site edges thereof on top of each other and welding the edges 
together with a weld 8. A ?rst longitudinal weld 7' is applied 
for realiZing the outer sleeve 2, and further welds 8 are applied 
for securing the inner sleeve 3. In this embodiment, the inner 
sleeve 2 has been manufactured as an integral sleeve by extru 
sion. 
[0037] Next, the inner sleeve 3 may be positioned extend 
coaxially within the outer sleeve 2. The inner sleeve 3 is 
spaced apart from upper and lower edges 5a, 5b of the outer 
sleeve 2. Over at least a part of the length of the outer sleeve 
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2 the inner sleeve 3 may be connected to the outer sleeve 2 at 
a number of locations 40 that are spaced apart along the 
circumference of the inner sleeve 3. In this embodiment, the 
inner sleeve 3 is attached in longitudinal direction 4 to the 
inner wall of the outer sleeve 2 at locations divided equally 
over its circumference using rectangular endless welds 45. 
[0038] In a further step, the bag may be ?attened by folding 
two opposite sides inwards between the top and bottom sides 
so that four ?aps 46, 47, 48, 49 are formed. The fold lines 9-12 
may then be formed by welding the two plies of each of the 
top and bottom ?aps 4-48 at both sides of the folded sleeve 
together along lines that extend at an angle of 45 o with respect 
to the longitudinal direction of the outer sleeve 2, and that the 
fold lines 9-12 may be directed to a common point on the axis 
of the outer sleeve 2, but may stop before intersecting to leave 
an opening 46. 
[0039] In a further step, a duct 16 may be provided by welds 
26 that extend along the ?aps over the tail portion 15 and that 
connect to the ends of the welds along folding lines 9 12. The 
top 6 of the bag 1 may be sealed by a weld 27 across the top 
of the outer sleeve 2, and may be provided with a carrying 
opening 33. Similarly, the end portion of the further portion 
44 may be provided with a cross weld 28 and a carrying 
opening 36. 
[0040] A bag 1 manufactured by the method according to 
the steps described above, is suitable for a bag-in-box pack 
aging 18, as exemplarily shown in FIG. 4. Such a packaging 
18 is manufactured by providing a bag 1 according to the 
method described above, providing a rectangular box 19 hav 
ing a size adapted for accommodating the bag 1, and posi 
tioning the bag 1 in the box 19 with the body portion 14 and 
the tail portion 15 extending parallel to each other. The box 19 
may be provided with a ?ap 37 for closing the bag-in-box 
packaging. The box 19 may e.g. be made from single ply 
corrugated cardboard. 
[0041] As the bag provides a liner that is able to retain a 
block shape, the box can be made of single ply material 
without the risk if bulging due to deformation of the bag 
contained in the box. This allows for reducing the costs of 
bag-in-box packaging. 
[0042] However, in another embodiment the welds 40 may 
also substantially extend along a longitudinal direction of the 
sleeves 2, 3, from a bottom forming portion 42 to a portion 43 
forming a top 6 of the bag 1. Such a line weld may comprise 
selected or accidental portions where the inner and outer 
sleeve 2, 3 are not connected to each other. 

[0043] The inner and outer sleeve 2, 3 may be in ?uid 
connection, even after forming a top 6 and/or bottom 7 of the 
bag 1 by leaving at least one of the free ends of the inner sleeve 
3, except a number of said welds 40, substantially free from 
being connected to the outer sleeve 2. Preferably, bothperiph 
eral edges of the inner sleeve are left substantially free from 
being connected to the outer sleeve 2, such that a liquid can 
easily pass along the peripheral edges of the inner sleeve 3, in 
between the inner and outer sleeve 2, 3. Alternatively to FIG. 
4, the box 37 may be embodied as a ?exible box, such as a 
carry bag (not shown) with handles for easy carrying. The bag 
1 may ?t tightly in the carry bag, or may ?t loosely. In another 
embodiment the carry bag may comprise at least two liquid 
?lled bags 1 according to the invention, for example six bags, 
two times a row of three bags side by side. The individual bags 
1 may be divided by a partition, made of the same material as 
the bag or any other suitable different material, for example 
card-board. 
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[0044] While the invention has been illustrated and 
described in detail in the drawing and foregoing description, 
such illustration and description are to be considered illustra 
tive or exemplary and not restrictive; the invention is not 
limited to the disclosed embodiments. For example, the inner 
sleeve may have a circular shape or any other suited shape, 
that allows it to be connected to sides of an outer sleeve for 
acting as a tension loaded bracing for the outer sleeve. In 
addition, the bag may be used as a stand-alone bag, i.e. with 
out a box. 

[0045] In another embodiment, the duct could be provided 
with two or more cross seals divided in longitudinal direction 
along the duct, thereby creating a pocket between two adja 
cent cross seals, from where a sample can be taken of the 
liquid contained without opening the bag itself. 
[0046] Other variations to the disclosed embodiments can 
be understood and effected by those skilled in the art in 
practicing the claimed invention, from a study of the draw 
ings, the disclosure, and the appended claims. 

1. A liquid tight, ?exible bag for a bag-in-box packaging, 
comprising, 

a ?exible, liquid tight outer sleeve, and 
a ?exible inner sleeve extending longitudinally within the 

outer sleeve; 
wherein the inner sleeve is along at least a part of the length 

of the outer sleeve connected to the outer sleeve at a 
number of locations that are spaced apart along the cir 
cumference of the inner sleeve so as to form a bracing for 
the outer sleeve. 

2. The bag according to claim 1, wherein the bracing lies 
within a zone extending over a top half of the length of the 
outer sleeve. 

3. A bag according to claim 1, wherein the outer sleeve is 
unbraced along a portion of its length (L) that is longitudi 
nally adjacent to the bracing so as to allow formation of a 
bottom or top or both of the bag. 

4. The bag according to claim 1, wherein a lower portion of 
the outer sleeve is doubled back on itself to extend along the 
bracing. 

5. The bag according to claim 1, wherein an unbraced 
portion of the outer sleeve that extends longitudinally beyond 
an upper portion of the bracing is provided with an out?ow 
opening. 

6. The bag according to claim 1, wherein an unbraced 
portion of the outer sleeve that longitudinally extends beyond 
a lower portion of the bracing forms a bottom of the bag. 

7. The bag according to claim 6, wherein the bottom is 
located at a position that divides the outer sleeve in longitu 
dinal direction in a body portion comprising the bracing and 
a tail portion. 

8. The bag according to claim 7, wherein the body portion 
and the tail portion extend along each other and are in liquid 
communication with each other. 

9. The bag according to claim 1, wherein an unbraced 
portion of the outer sleeve that extends beyond a lower por 
tion of the bracing for forming a bottom of the bag comprises 
lines along which the outer sleeve is connected to itself. 

10. The bag according to claim 7, wherein the tail portion 
15 is provided with a duct that is in liquid communication 
with the body portion. 

11. The bag according to claim 1, wherein the bracing 
extends along 20-45% of the length of the outer sleeve. 

12. A bag-in-box packaging, comprising: 
a bag according to claim 1; 
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a box having a size adapted for accommodating the bag; 
and 

wherein the bag is positioned in the box With the body 
portion and tail portion extending along each other. 

13. A method for manufacturing a bag for a bag-in-box 
packaging, comprising: 

providing a ?exible, liquid tight, outer sleeve; 
providing a ?exible inner sleeve; 
positioning the inner sleeve to extend longitudinally Within 

the outer sleeve; 
attaching the inner sleeve over at least a part of the length 

of the outer sleeve to the outer sleeve at a number of 
locations that are spaced apart along the circumference 
of the inner sleeve so as to form a bracing for the outer 
sleeve. 


