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410; 510; 610, 710) comprising at least one panel having a deformable panel portion (R, Rl, R2, R3, R4) comprising an auxetic cut
pattern. The auxetic cut pattern provides a tear opening device The auxetic cut pattern provides a stretchable panel conformable with
a contoured surface of an article.
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CARTON AND CARTON BLANK

TECHNICAL FIELD

Aspects of the present invenlion relate {6 a caron and a blank for forming the same more
specifically, but not exclusively, 10 a carton comprising a cud pattem for creating a tear opening
feature andior a streichable pane! portion.

BACKGROUND

in the field of packaging it Is often required to provide consumers with a package comprising
mutltiple primary product containers, Such mulii-packs are desirable for shipping and
distribution purposes and for the display of gromotlional information. For cost and
anvitarynenta considerations, such carlons or carriers nead to be formed from as little material
as possible and cause as little wastage as possible in the materials frorn which they are
formed. Another consideration is the strength of the packaging and its suitability for holding
and transporting large waights of articles.

it is desirable to provide a carton comprising-a contoured panel stretched or deformed abowt
the article or articles being packaged so as to form a close it therewith. Another object of the
prasent disciosure provides a tear opening festwe for facilitaling access o the caron’s
contents.

The present invention seeks 1o overcome or at least mitigate the problems of the prior art.

SUMMARY

According to a first gspect of the present disclosure there is provided a carion for packaging
ane or more articles. The canton comprises at least one panel having a deformable panet
portion comprising an auxstic cul pattem. The auxetic qd paltem provides a tear opening
device {o facilitate access to the carton.

According to a second aspect of the present disclosure there is provided a caron for
packaging one or more atticles. The caron comprises at least one panel having a defomable
panef portion comprising an auxetic cut pattem. The guxetic ot patiem provides a severable
region for creating in an opening in the at least one panel o facililate access o the carton.

Optionally, the at legst one panel comprises a tear initiation tab adjacent to the deformable

panet portion,
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Ciptionally, the at least ane panel comprises a lear initiation tab integral with the deformable
panet portion.

Optionally, the deformable panet portion is disposed adjacent {6 an access flap, the access
flap being defined by one or more severance lines, the deformable panel portion beaing
deformable o facilitale severance of the one or more severance linas,

Optionally, the deformable panel portion defines an access opening in the at least one pansl,

According to 3 third aspect of the present disclosure there is provided a carton for packaging
ong ar more articles. The caton compsises a plurality of panels defining an interior, at least
one of the plurality of panels comprses g deformable panel portion having an auxetic cut
pattern. The auxetic cut patlem provides a tear opening device o facilitate access to the
interior of the carton.

According to a fowth aspect of the present disclosure there is provided 8 carton for packaging
one or more aricles. The caron comprises a plurality of panels defining a tubular structure,
each of the plurality of panels comprises g deformable pansi porlion having an auxetic ot
paltern. The auxetic cut pattern provides a severable strip surrounding the tubular structure.

According to a fifth aspect of the present disclosure there is provided a carton for packaging
ane or move articles, The canon comprises & plurality of panels defining an interior, at least
one of the pluralily of panels comprises a deformable panel portion having an auxetic cut
pattem. The auxefic cut paliern provides a streichable panel conformable with a contoured
surface of the one or more articles.

According to g sixth aspect of the present disclosure thers is provided & carton for packaging
one or more gricles. The carton comprises a plurality of panels defining a plurality of external
walls and defining an interior, 8l least one of the pluralily of panels comprises a deformable
panel pottion having an auxetic o pattern. The auxetic ¢t pattem provides a tear opening
device {0 facilitate access 10 the carton.

Ogptionally, the deformable panel portion is deformable o form a first wall of the carlon and 1o
form & second adjacent wall of the carton,

Optionally, the suxetic cut pattern provides a {ear opening device o facilitale access o the
carton.
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According to a severth aspect of the present disclosure there is provided a carton for
packaging one or more articles. The canton comprises a plurality of panels defining a plurality
of external walls and defining an interior, at least one panel of the pluralily of panals comprises
a deformable panel portion having an auxetic cul palfern. The auxetic cut pattem provides a
sirefchable pansl conformable with 8 contaured surface of the one or niore articles.

Qptionally, the deformable panel portion together with at least one ather panel of the plurality
of panels grips the one or more arlicles or a portion thereof.

Qptignally, the al least one other panst of the plurality of panels comprises a second
deformable panel pottion having an suxetic cut pattermn.

Optionaily, 8 second region of the &t least one panel oulside of the deformable region is
sacured to the af least one other panel of the plurality of panels.

Optionally, & second region of the at least one panel oulside of the deformable region is
adhered to the ai least one other panel of the plurality of pansls.

Optionally, 2 second region of the at ieast one panel outside of the deformable region is
secured {o a third region of the al least one ofher panel of the plurality of panels, the third

region is disposed ouiside of the second deformable region,

Optionally, the at feast one panel of the plurality of panels comprises at least part of a handle
structure.

Optionally, the al least one panel of the plurality of panels somprises gn article receiving
apening disposed adjacent to the deformabie panel portion that together with the deformable
panet portion forms an avdicle retention device.

Optionally, the article reiention device engages an upper end of an article.

Optionally, the article retention device engages a hesl of an article,

Optionatlly, the article refention device engages & fower end portion of an article.
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Ciptionally, the article receiving opening is defined at least in part by 3 tab hinged fo one of the
walls of the carlon.

Accarding to an gighth aspect of the present disclosure there is provided a blank for forming
& carton. The blank comprises at least one panel having & deformable panel portion
comyrising an auxetic cut pattern. The auxetic cut pattern provides g tear opening device.

Accarding to a ninth aspsct of the present disclosure there is provided a blank forforming a
carion. The blank comprises a pluraiity of panels for forming an interior chamber, at least one
of the plurality of panels comprises a deformable panel portion having an auxefic cut pattem.
The auxetic cul patter provides a stretchable panel conformable with @ contoured surface of
an article.

Within the scope of this application it is envisaged or infended thal the various aspecis,
embodiments, examples, features and alternatives sel out in the preceding paragraphs, in tha
claims and/or in the following description and drawings may be considered or iaken

independently orin any combination thereof.

Features or elements described in connaclion with, or relation o, one embodiment are
applicable o sl embodiments unless there is an incompatibility of festures. One or more
features or elements from one embodiment may be incorporated into, or combined with, any
of the other embodiments disclosed herein, said fealures or elements extracted from said one
embodiment may be included in addition to, or in replacement of one or more Teatures or
elements of said other embodiment.

A faature, or combination of features, of an embodiment disclosed herein may be exlracled in
jsolation from other features of that embodiment. Allernatively, g feature, or combination of
festures, of an ernbodiment may be omilted from that embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS
Exemplary embodiments of the present disclosure will now be described with reference o the
accompanying drawings, in which:

Figure 1 is a plan view from above of a blank for forming a carton accorging to a first
emboadiment of the disclosure;

Figure 2 is & parspective view from above of a carton formed from the blank of Figure
1
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Figure 3is aplan view from above of a blank for forming a carton according to a second
embadiment of the disclosure;

Figure 4 is a perspective view of & carton formed from the blank of Figure 3;

Figure § is g plan view from above of a blank for forming a carton according to a third
embodiment of the disclosure;

Figure 8 is a perspective view of a carton formed from the blank of Figure &;

Figure 7 is a plan view from above of a blank for forming a carlon according to a fourth
embodiment of the disclosure;

Figure 8 is g perspective view of a carton formed from the blank of Figure 7;

Figure 8 is a plan view fromy abave of 3 blank for forming & carion according to a fifth
embodiment of the disclosure;

Figure 10 is a perspective view of a carlon formed from the blank of Figure 9

Figure 11 is a perspective view of the carton of Figure 10 showing the carton in an
cpen or severed condilion;

Figure 12 is a plan view from above of a blank for forming a caron acconding {0 a sixth
embodiment of the disclosurs;

Figure 13 is a perspective view of a carton formed from the blank of Figure 12;

Figure 14 is a perspective view of the garton of Figure 13 showing the canan in an
open or severed condition,

Figure 15 is & plan view from above of g blank Tor forming a carton according to a
saventh embodiment of the disclosure;

Figure 16 is a perspective view of a carton formed from the blank of Figure 15; and

Figure 17 is a plan view from above of a blank for forming a carlen acoording o an
eighth embodiment of the disclosure.
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

Detailed dascriptions of specific embodiments of the cut patlemns, packages, blanks and
cartons are disclosed herein. it will be understood that the disclosed embodiments are merely
axampies of the way in which cerlain aspects of the invention can be implemented and do not
reprasent an exbaustive list of all of the ways the invention may be embodisd. Indeed, it will
be understoad that the cut patierns, packages, blanks and carions described herein may be
ambodied in various and altemative forms. The Figures are not necessarily to scale and soms
featurss may be exaggerated or minimised to show defails of particular components. Weil
known components, materials or methods are not necessarily described in great detailin order
{0 avoid obscuring the present disclosure. Any specific structural and functional details
gdisclosed herein arg not to be interpreted as limiting, bul merely as a basis for the claims and
as a represeniative basis for teaching one skilled in the art to variously employ the invention.

it the embodiments detailed herein, the terms "carton” and “carrier” refer, for the non-limiting
purpase of ilustrating the various features of the invention, (o a containgr 80; 190; 280; 380;
480; 580; 880 for engaging and canying articles B, such as primary praduct containers B. itis
contemplated that the teachings of the invention can be applied to various product containers
8. which may or may not he tapered and/ar oylindricall Other exemplaty containers include
bottles (for example metlaillic, glass or plastics boltles), cans {(for example aluminium cans),
tins, cups, pots, pouches, packsts and the like.

The blanks 10; 118, 210; 310; 410, 510; 810; 710 are formed from & sheet of suitable
substrate, i is o be understood that, as used herein, the term “suliable suhsirate” includes ali
manner of foldable sheet matenial such as paperboand, corrugated board, cardboard, plastic,
combinations thereof, and the like. i} should be racognised that one or other numbers of blanks
may be emploved, where suilable, for example, to provide the carnier struclure described in
mare detail below.

The packaging structure or carlons 80; 180; 280; 380, 480; 590; 690 described herein may be
formed from a sheet material such as paperhoard, which may be made of or coated with
materials to increase s strength. An example of such a sheet material is tear-resistant
NATRALOCK® paperboard made by WestRock Company. it should be noted that the lear
resistart materials may be provided by more than one laver, {o help improve the lear
resistance of the package. Typically, one suiface of the sheet matenial may have different
characteristios 10 the othey surface. For example, the suface of the shest matarial that faces
outwardly from a finished package may be particularly smooth and may have a coating such
as a clay coating or other surface treatment 1o provide good printability. The surface of the

-B-



10

15

20

25

30

3&

WO 2021/231587 PCT/US2021/032016

sheet material that faces inwardly may, an the other hand, be provided with g coating, a layer,
g treatment or be otherwise prepared to provide properiies such as one or more of {ear-
resistance, good glue-ability, heat sealability, or other desired functional properties.

in the #lustrated embodiments, the blanks 10, 110; 210; 310; 41Q; 510; 810, 710 arg
configured to form a carton or carrier 80 for packaging an exemiplary arrangement of
aexemplary atticles B. For example, in the smbodiment ilustrated in Figure 17 the arrangement
is an m x nmatox or array, having two rows (m=2) and three columns (n=3}; two rows ofthree
articles B are provided, and the articles B are 500m! beverage cans.

The blank 10; 110, 210; 310, 41 510; 814; 710 can be configured 0 form a garrier for
packaging other types, number and size of articles B and/or for packaging articles B in &
different arvangement or configuration to that shown.

Referring to Figures 1 and 2 there is shown a blank 10 for forming a carton 80 capable of
accepting an input of primary products such as, but not fimited to cans or bottles, hereinafter
referred to as arlicles B.

The blank 10 comprises a first main panel 12 hinged {o a second main panel 14 by a hinged
connection in the form of a2 fold line 13. The blank 10 formis a carton 80 having a front wall 12
and a rear wall 14, In the Hlusirated embodiment, the blank 10 is adapted o package two
articles B.

Optionally, the main pangls 12, 14 each comprise an opening, together the openings form a
handle structure H, see Figure 2, Cne or both of the openings may be defined, at least in part,
by a tab 80 hingedly connected fo the respective one of the first and second main panels 12,
14 by a hinged connection in the form of a foid line 61,

The first main panei 12 comprises at least one front stretchable or deformable region R1, R2.
in the illustrated embodiment the first main panel 12 comprises two front stretchable or
deformable regions R1, R2

The sscond main panel 14 may comprises at least one rear stretchable or deformable region
R3. R4. in the Hlustrated embodiment the second main panet 14 comprises two rear
stratchable or deformable regions R3, R4,
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Afirst one R1 ofthe front defermable regions R3, R4 is configured to be disposead in opposition
to g first one R1 of the rear deformable regions R1, R2.

A second one R3 of the front deformable regions R3, R4 is configured to be disposed in
opposition to a second one R4 of the rear deformable regions RS, R4,

The first one R1 of the front deformable regions R1, R2 is spaced apart from the second oneg
R2 of the front deformable regions R1, R2. An inlermediate panel portion 12B is provided
between the first and second front deformable regions R1, R2.

The first front deformable region R1 is spaced apart from a free side edge of the first main
panel 12 to provide 3 first front wing panel portion 12A. The second front deformable region
R2 is spaced apant from a hinged side stige of the first main panel 12 {o provide a second
front wing panel portion 126,

The first front wing panel portion 124 may be hingedly connected 1o the first front deformable

region R1 by a hinged connection the form of a fold line 15.

The front intermediate pane! portion 128 may be hingedly connecled 1o the fivst front
deformable region R1 by a hinged connection the form of a foid line 17,

The front intermediate panel gortion 128 may be hingedly connected to the second front
deformable region R2 by a hinged connection the form of a fold ling 18

The secand front wing panel podion 12C may be hingedly comnnectad to the second front
deformable region R2 by a hinged connection the form of a foid line 21

The first one R4 of the rear deformable regions R3, R4 is spaced apart from the second one
K3 of the rear deformable regions R3, R4, An intermediate panel portion 148 is provided
betwean the first and second rear deformable regions R3, R4,

The first rear deformable region R4 is spaced apart fram a free side edge of the second main
panel 14 o provide a first rear wing panel portion 14C. The second rear deformabie region R3
is spaced apart from a hinged side adge of the second main pane! 14 {0 provide g segond rear
wing panet portion 14A.



10

15

20

25

30

3&

WO 2021/231587 PCT/US2021/032016

The first rear wing panst pottion 14C may be hingedly connecled to the first rear deformable
region R4 by a hinged connaction the fornt of 3 fold line 28,

The rear infermediale panel portion 148 may be hingediy connected fo the first rear
deformabie region R4 by a hinged connection the form of a fold line 27.

The rear intermediate panel portion 14B may be hingedly connecled o the second rear

deformable region R3 by a hinged connection the form of a fold {ine 25.

The second rear wing panel podion 144 may be hingedly connecled to the second rear
deformable region R3 by a hinged connection the form of a fold line 23,

A first end edge of the firs{ main panal 12 may comprise one of more cutaways or recess N1,
N2. The lustrated embodiment comprises a recess N1, N2 adjacent o each of the first and
second front deformable regions R1, R2. The fold fines 15, 17 defining edgss of the first front
deformable region R1 extend from a first recess N1, The fold lines 18, 21 defining edges of
the second front deformable region R2 extend from & second recess N2.

The fold ines 15, 17 defining edges of the first front deformable region R1 are non-linear and
convarge towards each other as they approach first end edge of the first main panet 12,

The fold lines 18, 21 defining edges of the secand frant deformable region R2 are nan-lingar
and converge towards each other as they approach first end edge of the first main panel 12.

A first end edge of the secand main panal 14 may comprise one of more culaways or recess
N3, N4. The Hlustrated embodiment comprises 8 recess N3, N4 adjacent to each of the first
and second rear deformable regions R4, R3. The fold lines 27, 29 defining edges of the first
rear deformable region R4 extend from a fourth recess N4, The fold lines 23, 25 defining edges

of the second rear deformable region R3 exiend from a third recess N3.

The fold fines 27, 29 defining edges of the first rear deformable region R4 are non-inear and
converge towards sach other as they approach first end edge of the second main panel 14,

The fold lines 23, 25 defining edges of the second rear deformable region R3 are non-linear
and converge towards each other as they approach first end edge of the second main pansl
14.
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The first end edges of the first and second main pansls 12, 14 may comprise a ong or more
notches V. The nolches V are located on the first end edge of the first and second main panels
12, 14 in the recesses N1, N2, N3, N4; the notehes V are disposed on a region of the edge of
the recesses N1, N2, N3, N4 between the pairs of fold lines 15/17, 1942, 23/25, 27/28 defining
the side edges of the defommable regions R1, R2, R3, R4,

The first end edges ofthe first and second main panels 12, 14 form upper end edges in normal

usea,

A second end edge of the first main panel 12 may comprise protuberance or lobe P11, P2
prajecting from gach of the first and second front deformable regions Ri, R2.

A second end edge of the second main panel 14 may comprise profuberance or lobe P8, P4
projecting from the first and second rear deformable regions R4, R3.

The lobes B1, P2, P3, P4 may form {ab which engages the articles B when applied thereto. it
also may serve as an opening festure, a pull 1ab, for a user o engage and initiale teaning,
separation or severance of the cut pattem 10 open the canion 80,

Each of the deformable regions R1, R2, B4, R3 comprises g pluralty of cuts © forming an
auxetic cut pattern. In the illustrated embodiment the auxeliccut patiern comprises a plurality
of Y-shaped culs, however in other embodiments other qul palterns may be employed, sugh
as, but not limited {o, Kagome-cut pattern, Square-cut patiern, Z-shaped cut paltern, S-shaped
cui pattern, 1-shaped cul patiern or rhombi-ttihexagonal cul pattern.

The Y-shaped cut pattern comprises a repeating patfern of Y-shaped cuts, a leg of each of
three adjacentiy disposed Y-shapsd culs defines a subslantially triangular region; the
tnangular region comprises two truncated comers or vertices. In this way the deformable
regions R1, R2, R3, R4 comprise a plurality of triangular regions each partially connected {o
the atjacent triangular regions.

in order to form a carton 80, as shown in Figure 2, the blank 10 is folded asbout a group of
articles B. Glue or other adhesive treatment is applied 1o the wing portions 124, 120, 144,
14C and the intermediale portions 128, 14B of one or both ofthe first and second main panels
12, 14.

-30 -
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The first front wing portion 12A s brought info face contacting relationship with the first rear
wing postion 14C. The first front wing porfion 124 is secured o the first rear wing portion 14C,

The second front wing portion 120 is brought into face contacting relationship with the second
rear wing portion 14A. The second front wing portion 12C is securad 10 the secand rear wing
portion 144

The front intermediate portion 128 is brought inlp face contacting refationship with the rear
intermediate porfion 4B, The front inlermediate portion 128 may be secured o the rear
intermediate portion 14B.

When the blank 10 is formed inlo the carton 90 the deformable regions R1, R2, R3, R4 deform
or expand. The deformable regions R1, R2, R3, R4 adapt their shape o substantially conform
o the shape of the articles B, or at least the region of the articles B wilh which they are in
contact, The cuis C in the first and second main panels 12, 14 may expand or open up to
varying extent.

End closures Cp of the adicles B are disposed in the recess N1, N2, N3, N4 provided in the
first and second main pansels 12, 14.

The wing portions 12A, 12C, 14A, 140 may exiend below or engage a flange or profrusion
provided by the articles B. The intswmediate pottions 128, 148 may exiend below the flange
or protrasion on an oppasing side of the arlicles 8 fo that which the wing portions 12A, 12C,
144, 14C engage or extend.

A portion of the first end edge of the first and second main paneis 12, 14 is disposed below
the flange and may provide support {o the anticles B.

Referring now o Figures 3 and 4, there is shown an additional embodiment of the present

disclosure,

Figure 3 shows a blank 110 for forming 8 carton 190 (see Figure 4), the blank 110 comprises
a plurality of main panels 112, 114, 118, 118, 120, 122, 124, 126 hinged ona tothe nextin &
finear sevies, The blank 110 forms a carfon 190 of a basket style.

The plurality of myain panels 112, 114, 118, 118, 128, 122, 124, 126 comprises a first side wall
panel 112 hinged o a first bridging panel 114 by a hinged connestion in the form of a fold line

~-11 -
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113, The first bridging panel 114 is hinged {0 g first base panel 118 by a hinged connection
such as g fold line 115. The first base panel 116 is hinged to the first intermediate or partition
panel 118 by & hinged connection in the form of 8 fold fine 117, The first intermediate or
partition panel 118 is hinged o 8 second intermediate or parlition panel 120 by & hinged
connection such as a fold line 118. The second infermediate or padition panel 120 is hinged
to & second base panel 122 by a hinged connecion such as a foki line 121. The second base
panel 122 is hinged to a second bridging panel 124 by a hinged conneclion inthe form of a
fold tine 123. The second ridging pansl 124 is hinged to a second side panel 128 by a hinged
connection such as a fold line 125,

The first side wall panel 112 comprisas a first secuwring flap 128A hingedly connect 1o a fivst
side edge by a hinged connection in the form of a fold line 128A.

The first side wall panel 112 comprises a second securing flap 1288 hingediy connect to a
sacond side edge by 8 hinged connection i the form of a fold line 1288,

The second side wall panel 126 comprises a thivd securing flap 130A hingedly connect to a
first side edge by a hinged connection in the form of g fold fine 131A

The second side wall panel 1268 comprises a fowrth secwring fap 1308 hingedly connect {o a
second side sdge by a hinged connection in the form of a fold line 1318,

Optionally, the blank 110 comprises a handle structure. The handle structure comprises an
opening Al in sach of the first and second intermediate panels 118, 120. The openings A1l
are amanged 10 be dispoased in registry with each other when the first intermediaie panel 118
is folded inte face to face refationship with the setond intermediate panel 120 One or both of
the openings A1 may be defined, af least in pad, by a tab 160 hingedly connected {o the
respeciive one of the first and second intermediate pansls 118, 120 by s hinged connection

it the form of a fold line 161.

Each of the first and second side wall panels 112, 126 comprises at least one deformable
region R1, R2, R4, R3. in the iflusiraied embodiment, the first and second side wall panels
112, 126 each comprise two deformable regions R1, RZ2, R3, R4,

The deformable regions R1, R2, RS, R4 sach comprise a plurality of cuts C forming an auxetic
cut patter. In the dlustrated embodiment the auxetic it pattern comprises a plurality of Y-
shapsd culs, however in other embodiments other cut pattemns may he employed.
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in orderto formy a carton 180, as shown in Figure 4, glue orother adhesive treatment is applied
to one of both of the first and second intermediate panels 118, 120. The blank 10 is folded
ahout the fold line 118 to bring the second intermediale panel 120 into face-contacling
refationship with the first intermediate panel 118, The second intermediate panal 120 is
secured tothe first inlermediale panel 118

The first base panel 118 is folded with respect to the first infermediate panel 118, about fold
ine 117, {o be substantially perpendicular thereto. The first bridging panel 114 is folded with
respect to the first base panel 1186, about fold line 115, and the first side panel 112 is folded,
about fold line 113, o be substantially perpendicular o the first base panel 116.

The first and second sacuring flaps 1284, 1288 ave folded with respect to the first side paned
112, about fold ines 1294, 1298 respectively. Glue or other adhesive treatment is applied to
the first and second securing flaps 1284, 1288 or alternatively to corresponding regions of the
first intermediate panel 118

The first side panet 112 is deformed or shaped stch that first and second securing faps 1284,
1288 are brought into face contacting relationship with the first intermediate panel 118.

The first and second securing flaps 1284, 1288 are secured {o the first infermediate panel
118.

it doing 3o a first chamber is formed on a first side of 3 divider wall 1187120 formed from the
first and second ermediate panels 118, 120,

The second base panel 122 {s folded with respect 1o the second intermediate panel 120, abowt
fold Iine 121, 10 be substantially perpendicular thereto. The second bridging pane! 124 is folded
with respect (o the second base panet 122, about fold line 123, and the second side panel 126
is folded, ahaut fold line 125, 10 be substantially perpendicidar to the second base panel 122,

The third and fourth securing flaps 1304, 1308 are folded with respert 1o the seoond side
panel 126, about fold lines 131A, 1318 respectively. Glue or other adhesive trealment is
applied 1o the third and fourth secwring flaps 130A, 130B or aliernatively fo corresponding
regions of the second intermediate panel 120.
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The second side panel 126 is deformed or shaped such that third and fourth securing flaps
130A, 1308 are brought info face contacting relationship with the second intermediate panel
120.

The third and fourth securing flaps 130A, 1308 are secured (o the second intermediate panel
120,

in doing s0'a second chamber is farmed on a second side of the didder wall 118/120 formed
from the first and second intermediale panels 118, 120

Each of the first and second chambers is arranged {0 accommodate one or more atticles
tharain.

The deformable regions R1, R2, R3, R4 may be deformed in order {o construct the carton 80
from the blank 10, The deformable regions R, R2, R3, R4 may further deform or strelch when
one or more articles B are oaded into each of the first and second chambers,

The deformable regions R1, R2, RS, R4 may adapt their shape to substantially conform o the
shape of the articles B, or al leasl the region of the arlicles B with which they are in contact.
The cuts C inthe first and second side wall panels 112, 126 may expand orapen up 1o varving
extent.

Referring now to Figures § and §, there is shown an additional embodiment of the present
disclosure.

Figure & shows g blank 210 for forming a carton 280 {see Figure 8}, the blank 210 comprises
a plurality of main panels 212, 214 hinged one o the next. The blank 210 forms a carton 280
of a top-gripping style.

A first magin panel 212 Is hingsed o a second main panel 214 by a hinged connection in the
form of a fold line 213. The blank 210 forms a carton 290 having an upper ply 212 and a lower
ply 214, In the illustrated embadiment, the blank 21( is adapied (o package six articles B.

Optionally, the blank 210 comprises a handie structure. The handle structure comprises an
apening in each of the first and second main panels 212, 214, The openings are grranged to
be disposed in registiy with each otherwhen the first main panel 212 is folded into face {o face
relationship with the second main panel 214. One or botly of the openings may be defined, at
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least in part, by g tab 260, 262 hingediy connecied 1o the respeactive one of the first and second
main panels 212, 214 by g hinged connection in the form of a fold fine 261, 263,

The second main panel 214 comprises at least one arlicle retention structure RT. The
Hlustrated embodiment comprises six article retention structures RT each for reteiving and
retaining an upper portion of an article B.

The aticle retention structures RT each comprise an aperture A2 struck fram, or defined
within, the second main panel 214. The apertures A2 are gach surrounded by a pluraiity of
teeth or {abs 250, The Hustrated embodiment comprises eight tabs 250 surrounding the
aperiure AZ; other embodiments may comyirise a diferent arrangement or number of tabs
250.

Each tab 250 is hingedly connected to the second main panel 214 by g hinged connection in
the form of a ld line 255,

Each tab 250 is defined by a pair of radial cut lines 251, 253 exiending radially outward from
the aperture AZ.

Each fab 250 comprises an engaging edge disposed opposite 2 hinged edge defined by the
fold line 255,

The first main panel 212 comprises at least one deformable region R. In the illustrated
embodiment, the first main panel 212 conywises ane deformable region R having a plurality
of jobes, Each fobe {5 arranged to be disposed substantially above a respective ang of the
articte retenfion structures RT in the second main pane! 214. In other embodiments, the first
main panel 212 may comprise 8 plurality of distinct or separate deformable regions R

The deformable region R comprises a plurality of cuts C forming an auxetic oud pattern. In the
flustrated embodiment the auxetic cut paltern comprises a plurality of Y-shaped cuts, howsver
i other embodiments other ocut patterns may be amployed.

in order fo form a caron 280, as shown in Figure §. The glue or other adhesive treatment is
applied to the first main panel 212 oulside the deformable region R That is to say, the
deformabie region R is free from adhesive and remains unsecured to the second main panst
214,
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The blank 218 is folded about the fold line 213 to bring the second main panel 214 info face-
contacting relationship with the first main panel 212, The second mailn panel 214 is secured
to the first main panel 212,

The cardon 290 in this form can be readily shipped (o distributed (o a convertor plant for
assembly with a group of aflicles B

in order to form 8 package, the carton 250 is lowered with respect o the group of atticles B,
Upper ends of the arlicles B pass through the lower ply 214 of the carlon 280 provided by the
second main panel 214, Each article retention structure RT receives a respective one of the
articles B in the group. The tabs 250 Pold or deform out of the plane of the second main pansl
214 upwardly toward the first main panel 212,

The deformable region R is displaced upwardly or stretched as the articles B pass through the
second main panel 214, The first main panet 212 remain shove the arficles B and deforms
thareabout. The {abs 50 of the article retention structure RT sngage below flange or protrusion
provided on the articles B so as to engage the arlicles B and prevent or inhibit them from being
withdrawn or removed.

As shown in Figure 8 regions of the first main panel 212 in registry with the article refention
structures RT provided in the second main panel 214 provide a contouwr upper surface
extending over or gbout the upper ends of the articles B received in the lower ply 214 of the
carton 280,

The upper ply 212 may increase or improve the security or siahbility of the aficles B in the
carfon 290 by holding or encouraging the lower ply inlo engagement or contact with the articles
B.

Referring now o Figures 7 and 8, there is shown an additional embodiment of the present

disclosura.

Figure 7 shows a blank 310 for forming & carton 380 (see Figure 8}, the blank 310 comprises
a plurality of main paneis 312, 314, 316, 318 hinged one 1o the naxt, The blank 310 forms a
carlon 380 of a lop-engaging style.

The plurality of main panels 312, 314, 316, 318 comprises a first base wall panel 312 hinged
{0 & first handle panel 314, also referred {o herein as first engaging panel 314, by a hinged
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connection in the form of a foid line 313, The first handle panel 314 is hingad {0 & second
handle panel 318, also referred to herein as second engaging panel 316, by a hingsd
connection such 8s a fold line 315, The second handie pane! 316 is hinged {0 a second base
panel 318 by a hinged connettion such as a fold line 317,

The first base panel 312 comprises gt least ong aperiure A3 for receiving an upper end of an

article; the illustrated embodiment comprises fwo apertures A3.

The second base panel 318 comprises al least ong aperlure A3 for recelving an upper end of
an ardicle; the illustrated embodiment comprises two apenures A3, Each aperturg A3 in the
second base panel 318 is arranged (0 be disposed in registry with ane of the apertures A3 in
the firstbase panel 312, whenthe first base panel 312 and second basepanel 318 are brought
into face contacting ralationship to form a composite base panel 312/318.

The fust handle panet 314 comprises an opening forming part of a handle struchue. The
opening may be defined, at least in pant, by a tab 360 hingedly connected to the first handle
panel 314 by & hinged connection in the form of a fold line 361,

The second handie panel 316 comprises an opening forming part of a handle structure. The
opening may be defined, at least in parl, by 3 {ab 360 hingedly connected to the second handle
panel 316 by a hinged connection in the form of a fold line 361,

The first handle panel 314 comprises an engaging structure for securing an aricle in
engagement with the carion 380, The sngagement sfructure comprises at least one apening
and at least one deformable region Ri, R2. In the #lustraied embodiment, the first handie
panet 314 comprises two deformable regions R1, R2. Each deformable region R1, R2 and
each opening i arranged 1o be disposed in vertical registryy with one of the aperfures A3 in
{he composite base panel 312/318. The cpenings may be formed from a tab 370 or aperiure,

the tabs 370 may be hinged to the first handle panel 314 or may be separsble therefrom.

The second handle panel 316 comprises an engaging structure for securing an ardicle in
engagement with the carton 390. The engagement structure comprises at least one opening
and at least one deformable region R3, R4. In the Hustrated embodiment, the second handie
panel 3186 comprises two deformable regions R3, R4, Each defarmable region R3, R4 and
each opening is arranged o be disposed in verdical registry with one of the aperiures A3 in
the camposite base panel 312/318. The openings may be formed from a {ab 370 or aperiure,
the tabs 370 may be hinged 1o the second handle pans! 316 or may be separable therefrom.
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The deformabie regions R1. R2, R3, R4 comprise & plurgity of cuts © forming an auxeatic cut
pattem. in the illustrated embodiment the auxetic cut pattern comprises a plurality of Y-shaped
cuts, however in other embodiments other cut patierns may be employed.

The blank 310 iz formed into a carton 380 by folding the biank about fold line 313, 315, 317 o
form & tubular structure having a triangular cross-sectional shape. Glue or other adhesive
{reatment is optionally applied to one or both of the first and second base panels 312, 318 in
some embodiments the first and second base panels 312, 318 are folded into face contacting
relationship without application ofglue, and are held in position upon application to the arlicles.
The first and second base panels 312, 318 are folded into face contacling relationship with
one ancther. The first and second base panels 312, 318 are secured to each other.

in the erected carton 390 a first deformabile region R1 provided in the first engaging panel 314
is disposed opposile a third deformable region R3 provided in the second engaging panel 318
and a second deformable region RZ provided in the first engaging panel 314 is disposed
oppasite a fourth deformable region R4 provided in the second engaging panel 318

An article B is inserdead or received in sach of the aperures A3 in the composite base panel
312/318. The aticle B is engaged by the first and second engaging paneis 314, 316 on
opposing sides thereof The deformable regions RUR3, R2/R4 gre displaced or deformed
amdwardly of the lubular structre and deform ahoul the upper ends of the arlicle. The
deformable regions R{/R3, RZ/R4 engage the article. The openings 370 in each of first and
second engaging paneils 314, 316 engage or receive a portion of the arlicle and provide an
engaging edge for engaging with a flange, protrusion or undercud of the article,

Referring now to Figures €, 10 and 11, there is shown an additional embodiment of the present

disclosure.

Figure 9 shows a blank 410 for farming a carton 490 (see Figure 10}, the blank 410 comprises
& pluraity of main panels, referved to generally by 412, 414, 418, 418, 420, 422, 424, 426, 428
hinged one {o the nexd in g linear series by fold lines, referred to generally by 413, 415, 417,
419, 421, 423, 425, 427 respectively. Each main panel 412, 414, 418, 418, 420, 422, 424,
426, 428 comprises an upper portion 4124, 414a, 4183, 418a, 4203, 4223, 4244, 4263, 428a
and g lower portion 4120, 414b, 4188, 41806, 420b, 4220, 424b, 426h, 428b. Each fold line
comprises an upper portion 4133, 415a, 417a, 4193, 4318, 423a, 4252, 427a and 8 lower
portion 413b, 415b, 417h, 418b, 421b, 423b, 425b, 427b.
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Each main panel 412, 414, 418, 418, 420, 422, 424, 428, 428 comprises a deformable region
or tear region R1, R2, R3, R4, R5, RB, R7, R8, RY disposed between the upper portion 4128,
414a, 4163, 418a, 4208, 4223, 4243, 4263, 4285 and the lower portion 412b, 414b, 418b,
418b, 4200, 422h, 424h, 426b, 4280,

The plurality of main panels 412, 414, 418, 418, 420, 422 424, 426, 428 form a tubular
structure having a tubular axis and providing an intedor of the carton 480 for receiving one or
more articles B,

Each end of the lubular structire is at least partially closed by an end closure structure. The
end closure structures comprise an end closure panel 430A, 430B hingediy connected to an
end edge of ong of the plurality of main panels 412, 414, 416, 418, 420, 422, 424, 426, 428
by & hinged connection in the form of a fold line 431A, 4318, A first end closure panet 430A
comprises at least one securing flap 4323, 432h, 432¢, 432d, 432¢, 432§, 432g hingedly
connected thereto by a hinged connection in the form of a fold line 433a, 433b, 433¢, 4334,
433e, 4331, 433g. A second end closure panel 4308 comprises al least one securing flap
434a, 4340, 434, 434d, 434e, 4341, 4349 hingedly connected therete by a hinged connection
in the form of & fold line 435a, 435b, 435c¢, 4354, 435e, 4351, 435g.

The deformable regions Ri, R2, R3, R4, R5, RE, R7, RB, RY comprise a plurality of culs €
forming an auxetic cul pattern. In the lustrated embodiment the auxstic cut pattem comprises
g Sguare-cut pattern, howsver in other embodiments other cut patterns may be employed.
The Square -cut patiemn comprises a repeating pattemn of four cut lines defining a square, see
{he highlighted region of Figure 9; each of the four cui fines is spaced apart from the adjacent
cut lines. in this way the deformable regions R1, R2, R3, R4, RS, RE, R7, R8, RS comprise a
plurality of square regions each partially connected to the adjacent square regions.

The deformable regions R1, R2, R3, R4, RS, R8, R7, R8, RY form a linear strip extending
across the blank 410,

The caston 480 is formed by folding the plurality of main panels 412, 414, 416, 418, 420, 422,
424, 428, 428 1o form a wbular structure having an octagonal cross-sectional shape. A first
main panel 412 is secured in face contacting relationship with a ninth main panel 428,

The deformable regions R1, R2, R3, R4, RS, RE, R7, RE, RY form a continuous band about
the tubular structure and surrounding the tubular axis of the carton 480.
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The carton 480 is loaded with an article B through an open end thersof.

The ends of the tubular structure are closed by foiding the first and second end closure panels
4304, 4308 about the fold ines 431A, 4318 respectively. The secuning flaps 432a, 432D, 432¢,
432d, 432e, 4321, 432g are folded with respect to the first end closure panst 430A, and
secured 1o a respeciive one of the main panels 412, 414, 418, 418, 420, 422, 424, 428, 428.
The securing flaps 434a, 434b, 434c, 434d, 434e, 4341, 4344 are folded with respedt to the
second end closure panel430B and secured {0 & respeclive ane of the main paneis 412, 414,
418, 418, 420, 422, 424, 428, 428.

The securing flaps 4323, 432b, 432¢, 432d, 432e, 4321, 432, 434a, 434b, 434c, 4344, 434e,
4341, 4349 may be securad to an inner surface of the main panels 412, 414, 416, 418, 420,
422, 424, 426, 428 as ifustrated in Figure 10 or 1o an outer surface of the main panels 412,
414, 418, 418, 420, 422, 424, 426, 428 as Hustrated in Figure 11,

The carion 480 can be opened by twisling -although other actions which sever the connecling
portions of the deformable regions R1, R2. R3, R4, RS, RE, R7, R8, RS may be employead- an
upper portion of the carton 490, provided by the upper portions 412a, 414a, 4163, 418a, 420a,
422a, 4248, 4262, 428a of the main panels 412, 414, 418, 418, 420, 422, 424, 428, 428, with
respect 1o a lower portion of the carton 489G, provided by the lower portions 4128, 414b, 416b,
418b, 420b, 422b, 424b, 428h, 428b of the main panels 412, 414, 4186, 418, 420, 422, 424,
426, 428,

Referring now 0 Figures 12, 13 and 14, there is shown an additional embogiment of the
present disclosure.

Figure 12 shows g blank 510 for forming acarion 580 (see Figure 13}, the blank 510 comprises
a plurafity of main panels 512, 514, 518, 518, 520 hinged one {0 the next in a inear series by
fold lines 513, 515, 517, 518,

A securing flap 512 is hinged {o a base panel 514 by a hinged connection in the form of a fold
line 513. A firsl side wall panel 516 is hinged {o the base panel 514 by a hinged connection
such as a fold line 515, The first side wall panel 5186 is hinged 10 a top panel 518 by a hinged
connection such as a fold line 517, The top panet 518 is hinged to a second side wall panel
520 by a hinged connection in the form of a fold ling 518.
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The plurality of main panels 512, 514, 516, 518, 520 of the blank 510 form walls of a twbular
structure in a set-up condition. The fubular structure is at least parlially closed by end closure
shuctures. The tubular structure has a tubular axis defining a longitudinal direction.

The blank 510 comprises end closure panels 5224, 5244, 5264, 528A, 5228, 524B, 8268,
5288 forming end walls of the carton 580,

End closure panels 8224, 524A, 526A. 528A are configured {0 close a first end of the carton
§80 and end closure panels 5228, 6248, 5268, 8288 are configured to close a second end of
the carion 580,

A first end closure panel 522A is hinged fo a first end of the base panel 514 by a hinged
conngction such as g fold line 823A. A second end closure panel 524A is hinged o a fist end
of the first side panel 516 by & hinged connection such as a fold line 5254, A third end closure
panet 528A is hinged to a first end of the top panel 518 by a hinged connection such as a fold
line 527A. A fourth end closure panel 52BA is hinged to a first end of the second side panel

520 by a hinged connectlion such as a fold line 5204

A fith end closure panel 5228 is hinged 10 a second end of the base panel 514 by a hinged
connection such as a fold line 5238, A sixth end closure panel 5248 is hinged 0 a second
end of the first side panel 516 by a hinged connection such as a fold line 5258, A seventh end
clasure panel 5268 is hinged 10 8 secand end of the top panel 518 by & hinged connection
such as g foid line 527B. An eighth end closure panel 5288 is hinged to a second end of the
secand side paned 520 by a hinged conngction such as a fold line 5288,

The blank 510 comprises an access fealure for facilifating access to the contents of the carton
580, The access fealure comprises a deformable region R defined within at least the top panst
518.

The deformable region R comprises g plurality of cuts G forming an auxetic cul patiem, In the
ilustrated embodiment the auxelic cut paltern comprises a plurality of Y-shaped culs, howsver
in other embodiments other out patterns may be employed.

The Y-shaped ot pattern compases a repeating pattern of Y-shaped cuts. a lag of each of

three adjacently disposed Y-shaped culs defines a subsiantially triangular region; the
triangular region comprises lwo truncated comers or vertices, In this way the deformable
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region R comprise g pluralily of tanguiar regions sach partially connecied o the adjacent
trianguiar regions by a connecting portion,

The carton 5390 can be formed by a series of sequenlial folding operations in a straight-line
machine 50 that the carton 580 may nol be required to be rotated or inverted to complete ils
construction. The folding process is not fimited 1o that described below and may be altered

according to particular manufacturing requirements.

Turning o the construction of the carton 580 as iliustrated in Figure 13, the biank 510 is folded
about fold line 515 to bring the securing flap 512 indo overlying arrangement with the top panel
518 and the base pansl 514 IMo overlying arrangement with the frst side panel 516 and the
top panel 518,

Glue or other adhesive treatment s applied to the securing flap 512 or altermnatively to &
correspanding region of the second side wall panet 520,

The second side wall panel 520 is folded about fold line 518 o bring # inlo face conlacting
refationship with the securing flap 512. The second side wall panel 520 is secured 1o the
securing flap 512,

The blank 510 is thus formed into a flat collapsed fubular structure which can be readily
shipped or distribuled.

I order to erect the carton 580, the flat collapsed tubular structure is formed into a tubilar
structure by unfolding the second side wall panel 520 with raspect to the top panel 518 such
that the second side wall panet 520 is disposed substantiaily perpendicularly with respect fo
the top and base panels 518, 514,

The carton 5580 in its open-ended tubular form, may be loaded with articles or product through
one or both open ends thereof. it will be appreciated that in some embodiments one of the
open ends of the carton 580 may be closed before joading the interior with articles or product
through the remaining open end.

Once the carton 530 has been loaded with articles or product the oper ends of the canton 580
are closad.
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A first end of the tubular structure is closed by folding the second end closure panel 524A
ahout foid line 525A and by folding the fourth end closure panel 52BA about fold fine 528A.

Giue or other adhesive treatment may be applied to a first portion of an inner surface of the
first end closure panel 5224, In alternative embodiments glue or other adhesive reatment
may be applied o g corresponding portion of an outer surface of the second end closure
panei S24A

Giue or other adhesive treatment may be applied {o a second porlion of an inner surface of
the fuwst end closure panel 8224, In slemalive embodiments glus or other adhesive
treatment may be applied © a corresponding portion of an outer surface of fourth end
closure pansl 5284,

The first end closure panel 522A is then folded ahout the fold line 523A to be brought into
contact with the second and fourth end closwe panels 5244 528A. The first end closure
panel B22A may be secured to gach of the second and fowrth end closure panels 528A,

Glue or otber adhesive treatment 15 applied 10 a portion of an inner surface of the third end
closure panel 528A. In allemnative embodiments glue or other adhesive treatment may be
applied to g portion of an outer surface of the first end closure panel 5224,

The third end closire panel 526A is then folded about the fold line 527A o be brought into
contact with the first end closure panel 5224 and optionally into contact with the second and
fourth end closure panels 5244, 528A.

The third end closure panel 528A is secured o the first end closure panet 522A. The third
end closure pansl B28A may be secured 10 the second and fourth end closure panels 8244,
H28A, for example by glue or other adhesive treatment.

in alternative embodiments tha first end closure panel 522A may he folded ghout fold Hne
523A after folding the third end closure panel 526A about fold line 527A. It will be appreciated

that in such emboadiments the firs! end closure panst 5224 is disposed oidemast.

A second end of the tubular structure is closed by folding the sbdh end closure panel 5248
aboud fold line 5258 and by folding the sighth end closure panel 5288 about fold ine 5208,
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The fifth end closure pansl 5228 is then folded about the fold line 5238 1o be brougit info
confact with the sixth and eighth end closure panels 5248, 5288, Optionally, the fifth end
closure panel 5228 may be secured {0 each of the sbdh and eighth end closure panels 5248,
5288

Giue or other adhsasive treatmerd is applisd to g portion of an outer surface of the fifth end
closure panel 5228, Allematively, glue may be applied in alternative patterns such as glue
spots. In alternative embodiments glue or other adhesive treatment may be applied {0 a portion
of an inner surface of the seventh end closure panel 5268,

The seventh end closure panel 5268 is then folded aboul the fold line 5278 1o be brought info
contact with the fifth end closure pane! 5228 and oplionally into contact with the sixth and
eighth end closure paneis 5248, 5288,

The sevanth end closure panel 5268 is secured to the fifth end closure panel 522, Optionally,
the seventh end closure panel 5268 may be secured to the sixih and sighth end closure panels
5248, 5288, for example by glue or other adhesive treaiment.

in other embodimeants sliermative securing means may be employed to secure the end closure
panels 5224, 5244, 5284, B28R, 5228, 5248, 5268, 5288 for exampls, but not limited {g,
mechanical locking devices such as staples or punch locks integrally formed within the end
closure panels 5224, 5244, D26A, 5288, 5228, 5248, 5268, 5288,

The carton 580 is shown in Figure 13, the carton 90 comprises an access feature in the top
panel 518 Figure 14 shows the access fealure in a deployed condition; the connecting
portions between at least some of the cuts forming the auxstic cut patiern have been seversd
or voken. The deformable region R has been severed o broken to remove or partially detach
a portion thereof. The contents of the carton 580 can ba removed through the opening created

in the {op panel 518.

Referring now {0 Figures 15 and 18, there is shown an additional embodiment of the present
disclosure.

Figure 15 shows a blank 810 for forming acarton 880 (see Figure 16}, the blank 610 comprises

a plurality of main panels 812, 614, 616, 818, 820 hinged one 1o the next in a linear serles by
fold lines 613, 615, 617, 619.
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A first first side panel portion 812 is hinged {o a base pane! 614 by a hinged connection in the
form of a fold line 813, A second side panel 818 is hinged {o the base panel 614 by a hinged
connection such as a fold line 815, The second side pane! 616 is hinged © a top panel 818
by a hinged connection such as-a fold ine 617, The top pansl 518 is hinged o a second first
side panel portion 820 by a hinged connectian in the form of a fold line 618,

The plurality of main panels 6§12, 614, 816, 618, 620 of the blank 610 form walls of a tubular
structure in a set-up condition. The tubular structure is at least patially closed by end closure
structures. The tubular structure has g ubular axis defining a longitudinal direction.

The blank 810 comprises end closure panels 6224, 624A, B26A, B28A, B30A, 6228, 6248,
6268, 6288, 6308 forming end walls of the carlon 880.

End closure panels 6224, 6244, 626A, 628A, B30A are configured to close a first end of the
cagtan 680 and end closure panels 6228, 6248, 5268, 8288, 6308 are configured {0 close a
second end of the carton 880

A first end closure panel 622A is hinged {0 8 first end of the first fivst side panel portion §12 by
a hinged connection such as a fold ine823A. A second end closure panel B24A is hinged o
a first end of the base pansl 514 by a hinged connection such as a fold iine 6258A. A third end
clasure panel 8264 is hinged o a first end of the second side pansl 516 by a hinged connection
such as a foid line 827A. A fourth end closure pansl 628A is hinged 1o a first end of the op
panel 818 by a hinged connection such as a fold line B28A. A fifth end closure panel 830A s
hinged 1o a first end of the second first side pane! portion 620 by a hinged connection such as
a fold line 831A

A shdh end dlosure panel 6228 is bingsd 10 g second end of the first first side panet portion
612 by & hinged connection such as a fold ine B23R. A seventh end closure panel 6248 is
hinged fo a second end of the base pane! 614 by a hinged connection such as a fold fine
6258, An eighth end closure panel 828R is hinged 1o a second end of the second side panel
616 by a hinged connection such as a fold line 8278, A ninth end closure panel 6288 is hinged
10 & second end of the top panel 618 by & hinged connection such as a fold iine 6298, Alenth
end closure pane! 6308 is hinged 1o a second end of the second first side pane! portion 620
by a hinged connection such as a fold line 831R,

The blank 810 comprises an access feature D for faciliialing access to the conlents of the
carlon 880, The access feature D comprises an access flap §16a, 618a defined in part in the
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second side panel 816 and in part in op panel 618. The access feature D comprises a
deformable region R defined within at least the second side panel 618 adjacent to the portion
of the access flap 616a, 618a defined therein. The access flap 6164, 618s is defined by a first
severance ling 641 defined inv the {op panel 618. The access flap 6184, 61837 is defined by a
second and third severance lines 6§43, 645 defined in the lop panel 618 and extending info the
secand side panel 618, The second and third severance lines 843, 845 extend from opposed

ends of the first severance line 841 so as {o be contiguous therewith.

The second and third severance lines 643, 645 extend {o the deformable region R provided in
the second side panel 6§18, The deformable region R extends between a terminal end of the
second severance line 843 and a terminal end of the third severance line 645,

The defarmable region R comprises a plurality of cuts C forming an auxetic cut pattern. in the
iustrated embodiment the auxetic cut pattern comprises a plurality of Y-shaped cuts, however
in other embadiments othar cut patterns may be employed.

The Y-shaped cut paltern comprises a repeating pattern of Y-shaped culs, a leg of each of
three adjacently disposed Y-shapetl culs defines a substantially triangular region; the
frianguiar region comprises hwo truncated corners or vertices. In this way the deformabie
region R comprise a plurality of tiangular regions sach partially connedcted (o the adjacenl
{riangular regions by & connecling portion.

The shape of the deformabile region R may be allered depending on the article diameter and
shape being packaged. The iflustrated ernbodiment employs a trapezoidal shaped deformable
regian R which may be visually interesting and may invite or encourage a user to utilise the
deformable region R to open the package. The trapezoidal shape may also indicate in which
direction the package opens. in the carton 890, the articles may be arranged gnd otjented
such that the sides of the articles come into contact with the second side panel §16, with the
cut pattern, while the ends of the articles may come into contact with the single-ply panels, top
panel 618 and base panel 6§14, adjoining the second side panel 516.

The carton 890 can be formed by a series of sequential folding operations in 8 straight-line
machine 50 that the carton 630 may not be required to be rotated or inverted to complete its
construction. The folding process is not limiled {o that described below and may be aliered
according to particular manufaciuring requirements.
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Turning 10 the construction of the cardon B30 as iflustrated in Figure 18, the blank 814 is folded
about fold line 615 1o bring the first first side pansl portion §12 into overlying arangement with
the top panel 518 and the base panel 614 into overlying arrangement with the second side
panet 618 and the top pane} 518,

Giue or other adhesive freatment i3 applied to the first first side panel portion 812 o

alternatively to a corresponding region of the second first side panel portion 820.

Glue or other adhesive treatment is applied to the first and fifth end closure panels 8224, 6228
or altemnatively {0 corresponding regions of the fifth and tenih end ciosure panels 8304, 830R.

The second first side panel portion 620 is folded about fold line 819 to bring £ into face
contacting relationship with the first first side panel portion 6812, The segond first side pansl
postion 820 is secured o the first first side pane! pordion 812, The second first side pansgl
partion 820 and the first first side pane! portion 812 form a first side wall §12/620.

The first end closure panel 822A is brought info pariial overlapping relationship with the fifth
end closure panel G30A. The first end slosure pangl B22A is secured 1o the fifth end closure
panel 6304 {0 form a composite end closure panel §22A/830A.

The fith end closure panel 6228 is brought into pardial overlapping relationship with the tenth
end closure panel B30B. The fifth end closure panel 6228 is securet fo the tenth end closure
panel 8308 {o form 8 composite end closure pane! §228/6308.

The blank 810 is thus formed into a flat collapsed ubular structure which can be readily
shipped or distribuled.

in order 1o erect the carion 680, the fiat collapsed tubular structure is formed into a {ubular
struchure by unfolding the first side wali B12/620 with respact 1o the top panel 518 such that
the first side wall 512/620 is disposed substantially perpandicularly with respect o thetop and
hase panels 618, 614,

The carton 650 in its open-ended tubular form, may be loaded with articles through one or
both open ends thereof. it will be appreciated that in some embodiments one of the open ends
of the carton 880 may be closed before lnading the interfor with articles through the remaining
open end.
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Cince the carton 680 has been loaded with articles the open ends of the carton 820 are closed,

A first end of the tubular structure is closed by folding the first and fifth end closure panels
8224, 6308 about fold lines 623R,625A and hy folding the third end closure panel 828A about
fold line B27A.

Glue or other adhesive treatment may be applied to a first portion of an inner surface of the
second end closure panel 624A. In allernative embodiments glue or other adhesive treatment
may be applied (o a sorresponding podion of an suler swrface of the first and fitth end closure
panels 8224, 8308,

Glue or other adhesive reatment may be applied {o a second portion of an inner surface of
the second end closure panel 624A; In altemnative embodiments glue or other adhesive
freatment may be applied {o a corresponding portion of an outer surface of third end closure
panet 6264,

The second end closure panel 624 A is then folded about the fold line G25A o be brought into
comtact with the first and fifth end closure panels 6224, 6308 and the third end closure pangl
826A. The secord end closure panel 824 A may be secured o first and fifth end closure panels
§22A, 6308 and to the third end closure panel 626A.

Giue or other adhesive freatment is applied (0 a podion of an inner surface of the founth end
closure pane! 828A. In alternalive embuodiments glue or other adhesive trealment may be
appliad to a portion of an outer surface of the second end closure panel 824A

The fourth end closure panel 628A is then folded shout the fold line B28A 1o be brought into
contact with the second end closure panel 624A and optionally into contact with the first and
fifth end closure panels 8224, 630 and the third end closure panel 826A.

The fouwrth end closure pane! 528A is secured to the second end closure panel 8244, The
fourth end closure panel 628A may be secured 1o the first and fith end closure panels 8224,
8308 and may be secured to the third end closure panel 6284, for example by glue or other
adhesive treatment,

in afternative embodiments the second end closure panel 824A may be folded about fold line
8254 after folding the fourth end closure panel 628A about fold line 5284 It will be appreciated
that in such embodiments the second end closure panel 624 A is disposed outernost.
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A second end of the tubular structure is closed by folding the sixth, seventh, eighth, ninth and
tenth end closure panels 8228, 5248, 626B, 6288, 8308 in similar manner o that described
above in relation to the first, second, third, fourth and filh end closure paneis 822A, 6244,
B26A, 8284, B30A.

in other embodiments allernative securing means may be employed to secure the end closure
panels 6224, B24A, 826A, 6284, 830A, 6228, 6248, 8268, 828B, 630B for example, but not
limited to, mechanical logking devices such as slapies or punch locks integrally formed within
the end closure panels 6224, B24A, 6264, 628A, B304, B228, 6248, 6268, 6288, 830B.

The carton 690 is shown in Figure 18, the carton 690 comprises an access feature in the fop
panel 618 and sscond side panel 616, The deformable region R is severable to remove or
pastiaily detach a portion thereof so as to facilitate deployment or opening of the access flap
516a/618a. The contents of the carion 680 can be removed through the opening created in
the top panel 618 and second side panel 618.

Referring now 10 Figure 17, there is shown an additional embodiment of the present
disclosure,

Figure 17 shows a blank 710 for forming a carlon (not shown}, the blank 710 comprises a
plurality of main panels 712, 714, 716, 718, 720, 722, 724, 728 for forming a tubular structure,
hinged one {o the next in a linear series by fold ines 713, 718, 717, 7189, 721,723, 725, 727
respectively.

The plurality of main panels 712, 714, 718, 718, 720, 722, 724, 728 comprises: a first base
panel 712, & first comer pangl 714, a first side panel 718, a second comer panel 718, a top
panet 720, g third cormner panel 722, a second side panel 724, a fourth corner panel 726 and

g second base pane! 728,

in alternative embodiments, the first, second, third and fourth corner panels 714, 718, 722,
726 may be omiited, the fold lines 718, 717, 723, 725 may be omiited.

The first and fourth comer panels 714, 726 may be considered 1o form lower portions of the

raspective one of the first or second side panels 716, 724, or altematively portions of the first
or second base panels 712, 728, to which they are hingediy connected.

- 29 .



10

15

20

25

30

3&

WO 2021/231587 PCT/US2021/032016

The second and third comer panels 718, 722 may be considered o form upper pogdions of the
respective oneg of the first or second side panels 718, 724, or allernatively portions of the top
panel 720, 1o which they are hingedly connected.

The blank 710 is foldable to form a packags (nol shown). The first and second base panels
712, 728 are engageable with one another in an overlapping relationship {o form 4 composile
base wall 712/728 of the carton. The blank 710 may comprise 8 complementary locking
mechanism for securing the second base panel 728 o the first base pansel 712. The first base
panel 712 may comprise al least one first part M of the complementary locking mechanism.
The second base panel 728 may comprise at least one second part F of the complementary
incking mecharism. in the lustraled smbodiment, the second base panel 728 comprises a
plurality of female labs F defining openings in the second base panet 728. The first base panel
712 comprises g plurality of male {abs M, the openings in the sscond base panel 728 being
configured to receive a respective one of the male tabs M. The female tabs F are arranged to
he displaced out of the second base panal 728 to form the openings and to bear against the
male fabs M when received thersin. In some embodiments the complemerdary locking
mechanism M/F may be omitted, the first and second base panels 712, 728 may be secured
1o each other by other means such as but not limited (o adheasive or staples.

COptionally, the first and second base panels 712, 728 may comprise af least one first apeniure
At In the Husitrated embodiment, each of the first and second base panels 712, 728
comprisas two first apertures At. Qptionally, the first and second base panels 712, 728 may
comprise at least one second aperture A2, In the Hlustrated embodiment, each of the first and
second base panels 712, 728 comprises one second apertures AZ. The firs and second
aperures Al, A2 may be employed o facifitale construction of the cadon. A packaging
machine component may engage with the first and second apertures A1, A2 to enable the
plurality of panels 712, 714, 718, 718, 720, 722, 724, 728 to be tightened about a group of
articles {not shown). The first and second aperiures A1, AZ may also be emploved to facilitate
alignmeant of the first and second base panels 712, 728 with respect 10 each other or to align
the first part of the complementary locking mechanism with the second part of the
conyementary locking mechanism. The complementary locking mechanism fustrated and
described is entively optional.

The blank 710 comprise al least one hesl engagement structure HT for engaging with a heel

or lower portion of an article. The blank 710 illustrated in Figure 17 comprises six heel
engagement structures HT each is provided for engaging a respective article.
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Each of the heel engagement structures HY is substaniially simifar in construction and will be

described by reference to heel engagement structures MT provided in the first side panel 716.

The heel engagement struciure HY may comprise an opening. The opening is defined al least
in part by a heel tab 740, The hesi iab 740 i3 hingedly connecied (o the first base panel 712
by fold fine 741, The heeltab 740 is struck, at least in pad, from the first comer panel 714,

The fold line 741 interrupis the fold line 713 hingadly connecling the first base panel 712 o
the fivst corner pane! 714, The fold line 741 may be non-inear, inthe lllustrated embodiment
the fold line 741 i3 curved or arcuate in shape, in other embodimants i may be formed from
al least two linear fold lines divergently arranged with respect to each other and contiguous
with each other.

The heel engagement structure HT comprises a deformable region R1, R2, R3. The
deformable region R1, R2, R3 is defined in part in the first comer pansl 714 and in part in the
first side panel 7186,

The deformable regions R1, R2, R3 interrupt the fold kne 715 hingedly connecting the first
side panel 718 to the first corner panel 714.

The deformable regions R1, R2, R3 are arrangad in vertical registry with a respective one of
the openings defined by the heel tabs 740,

The deformable regions R1, R2, R3 comprise a plurafity of cuts © forming an auxetic cut
pattern. in the dlustraled embodiment the auxetic cut patiern comprisas a plurality of Y-shaped
cuts, however in other embodiments other cut patterns may be employed.

The fop panet 720 may comprise an optional handle siructure M. The handles structure M
comprises a pair of foldable finger tabs 760. The fingsr tabs 780 are spaced apai from each
other. The finger tabs 760 are hingedly conneciad {0 the top panel 720 by fold lines 781 and
are defined in part by a cut fine or severance ling 763. A first one of the finger tabs 760 is
hingedly nonnectad to the top panel 720 in opposition 1o a second one of the finger tabs 760,

The blank 710 comprises end retention structures for preventing or inhibiting the contenis of
the carton from disiodging from the carton when said blank 710 is erected into the carlon.

-31-



10

15

20

25

30

3&

WO 2021/231587 PCT/US2021/032016

Each end retention structure comprises an anchoring portion 730A, 7308, 740A, 740B
hingedly connectad to the adjscent side panel 718, 724 along a foid line 720A, 7288, 743A,
7438, Each end retention structure comprises 8 gusset postion 732A, 7328, 738A, 7388
hingedly connected to the anchoring portion 7304, 7308, 7404, 7408 aleng a fold iine 731A,
3B, 7414, 7418,

Each end retention struclure comprises a web portion 7344, 7348, 736A, 7368 hingedly
connected o the guaset portion 732A, 732B, 738A, 738B along an extension 7334, 733B,
T38A, 7348 of respeclive ane of the fold lines 718, 721, Each web portion 734A, 7348, 736A,
7368 is hingedly connected 1o the top pans! 720 by a fold line 7354, 73568, 737 A, 7378,

An optional aperture A4 may be struck in pant from the lop panel 720, in pad from the fist or
secund side panal 718, 724 andfor second or third comer panel 718, 722, in part from the
anchoring portion 7304, 7308, 7404, 7408 and in part from the gusset portion 7324, 7328,
T3BA, 7388, The aperture A4 defines a terminus of each of the fold linas 718, 721, 7284,
7208, 743A, 7430; 731A, 7318, 7414, 741B; 733A, 7338, 730A, 7398; 7358A, 7388, 737A,
7378 and is disposed at a vertex of aforesaid fold lines.

Folding of each end retention structure is achieved during the erection of the carton. To form
a top engaging structiwe out of each end retention structure, the anchoring portion 7304,
7308, 7404, 7408 is folded about 180 degrees o bring i into a face-contacling relationship
with the inside surface of the adjacent side panel 718, 724. The anchoring portion 730A, 730B,
740A, 740B is held in the folded position by being pressed by one of the packaged articles
against the adiacent side panst 718, 724. The folding of the anchoring portion 73048, 7308,
T40A, 7408 causes the gusset portion 732A, 7328, 7384, 7388 to be folded outwardly about
the foid line 731A, 731B, 7414, 7418 so thal the gusset porlion 732A, 7328, 738A, 7388
exiends outwardly from the fold line 7314, 7318, 741A, 7418 glong the side wall of the dne
packaged articie. Al the same fime, the web portion 734A, 7348, 7384, 7388 is caused o fold
downwardly along the fold fine 7354 7358, 737A, 7378 and is thereby brought 1o a folded
position where it extends between the fold line 7354, 7358, 737A, 7378 and the outer edge
of the gusset portion 732A, 7328, T38A, T38B. The top-engaging structure thus completed
lightly engages the top of an agicle.

Turning to the construction of a carton from the blank 710, the carfon can be formed by a

series of sequential folding operations in a straight-ine machine so that the caron is not
required 1o be rotated or inverted to complete its construction. The folding process is not
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limited o that described below and may be altered according fo particular manufacturing
reguirements.

A group of articles is assembled; for the embodiment illustrated six arlicles are arranged in a
2 x 3 array. The top panel 720 of the blank 710 is disposed above the group of aticles {o
provide g top wall 728 of the caron.

The second and third corner panels 718, 722 are folded, with respect {0 the fop panel 720
about fold lines 712, 721 respectively, about shoulders of the adicles forming the group of
anicles,

The first and second side panels 7186, 724 are folded, with respedt to the respective one of the
secand and third corner panels 718, 722 aboul fold Hines 717, 723 respectively, about
opposing sides of the group of aicles so as to be disposed about the opposing sides of the
graup of articles to form fivst and second side walls 718, 724 of the carton.

The anchor portions 730A, 7308, 740A, 740B may De folded info face contacting relationship
with the respeclive one of the first and second side panels 716, 724 substantialy
simultansocusly with folding the first and sscond side panels 718, 724, 1o form the {op engaging
structures described above.

Alternatively, the lop engaging structures may be formed subsequent to erection of the cartan
into & tubular form. The anchor portions 7304, 7308, 740A, 7408 may be tucked between the
respective one of the first and second side panels 718, 724 {o which they are hingedly
connected and an adigcently disposed article,

The first and fourih comer panels 714, 726 are folded, with respest {a the respective one of
the first and second side panels 718, 724 about fold Hines 718, 725 raspectively, about the

heeis or lower porlions of adiacently disposed articles.

The heel tabs 740 may folded out of the plane of the first and fourth corner panels 714, 726,
about fold tines 741, prior o folding the first and fourth corner panels 714, 726 with respect o
the respective ong of the first and second side panels 716, 724,

The second base panel 728 is foided about the fold line 727 so as {0 be disposed adjacent to
the base of the group of arlicles, the first base panel 712 is then folded about the fold line 713
s as tobe in at least partial overlapping relationship with {he second base panel 728; in doing
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s5¢ each of the heel tabs 740 may be brought into engagement with a base of 2 respective
article.

The first and second base panels 712, 728 are secured together. Each of the male tabs M is
displaced inwardly out of the plane of the first base panel 712, In so doing, each of the female
tabs F is displaced inwardly creating & carvespanding opening in the second base pansi 728,
The maile tabs M are received in respective ones of the openings so as {o lock the first and
second base panels 712, 728 together. in this way a tubular structurs is formed about the
group of articles.

The deformable regions R1, R2, R3, R4, RS, R in the first and second side panels 716, 724
are displaced or deformed outwardly when the blank 710 is erscied into a carton, The first and
sexond side panels 718, 724 shrefch to acconmodatie a heel or lower portion of the articles,
The cuts of the auxetic cud pattern may gpen up as a consequence.

The embodiments of the present disclosure provide a carton 90; 190; 280; 380; 490; 586; 6580
for packaging one or more atticles B, The carfon 90; 190; 280; 390, 490; 590; 680 comprises
al least ane panel having an suxetic cul pattem.

The cut paltern may form or create at least part of 4 tear opening feature,

Additionally, or alteratively, the cut pattern may form or create ot least one stretchatle or
deformable panel portion R, R1, R2, R3, R4. The strefchable panel portion R, R1, R2, R3, R4,
when the carlon 80; 190; 290; 380; 480; &30, 620 receives, or is applied 1o, al least ane article
B, conforms with, or deforms about, the contoured surface of the at least one article B.

The carton 80; 180; 280; 300; 480, 540; 620 forms & package with the at least one article B,
said atleast ong panel forms an external panel of the package. in this way the external shape

of the package adopts, at least in pant the shape of the st lsast one article B,

The streichable panel portion R, R1, R2, R3, R4, when the carton 90; 180; 280; 380; 490; 580;
656 receives the atl least one article B, may be piaced in a siate of tension about at least a
portion of the at feast one article B. Together with one or more fuither panels of the carfon 80;
190; 290; 3840, -400; 580; 680 the strefchable panel postion B, R1, R2, R3, R4 clulches, grips
ar frictionally engage with the at least one adicle B to prevent or inhibit movement of the at
least one ardicle B.
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Cine or more culs C of the auxetic cut pattern provided in the streichable panel portion R, R1,
R2, R3. R4 may open up o expose to view 8 portion of the at least one arlicle B.

The stretchable panel porlion R, R, R2, R3, R4 may be provided in & side panel, an upright
or upstanding panel of the carton 80; 180; 280 380 480; 590 8590

it can be appreciated that various changes may be made within the scope of the present
invention. For example, the size and shape of the panels and apertures may be adjusted to
goecommaodate articles of differing size or shape.

Vhitst the foregoing embodimenis have been described with reference o a fully enclosed
canton it is envisaged that the dispenser may be empioyed in cartons of altemative design
such as, bul not invited to, wraparound style cartons, basket caries and top gripping clips.

it will be recognized that as used herein, directional references such as “top", "base”, “front”,
"back®, "end”, "side”, “inner”; "outer”, “upper” and Mower” do not Bmit the respective panels 1o
such orientation, but merely serve fo distinguish these panels from one another. Any reference
{0 “hinged connection” should not he construed as necassanly referring 1o a single fold line
only; indeed it is envisagead that a hinged connsction can be formed from one or more of the
following: a short slit, a frangible iine or & fold line, without departing from the stope of the
invention. it can be appreciated that various changes may be made within the scope of the
prasent invention. For example, the size and shape of the panels and aperiures may be
adjusted to accommaodate articles of differing size or shaps.

As ysed herein, the term “cutaway” may refer to one of the following: a recess, a notch, a slat,
an opening, g culline, a line of perforations, a line of short slits, a line of haif-culs, a single halt
cud, an ierrupted cut Bine, aligned slits, a line of short scores and any combination of the
aforesaid options, without departing from the scope of the invention.

As used herein, the terms “hinged connection” and “fold line” each refars to all manner of lines
that define hinge fealures of the blank or subsirate of sheel material, facilitate folding portions
of the blank or substrate of sheet malerial with respect o one another, or stherwise indicate
optimal panel folding locations for the blank or substrate of sheet material, Any reference 1o
“hinged connection” should not be construed as necessarily referving 1o a single fold line only;
indeed, & hinged connection can be formed from one or more fold lines.
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As used herein, the term “fold ling” may refer 0 one of the following: a scored fing, an
embossed line, a debossed line, a line of perforations, a line of short slits, a line of half-cuts,
a single halfcut, an interrupted cut line, aligned slts, g line of shont scores and any
combination of the aforesaid options, without departing from the scope of the invention.

As used herein, the term “severance line" may rafer to all mannar of lines formed in the blank
or substrate of sheet material that facilifate separating portions of the blank or substrate of
sheet material from one another, or otharwise that indicate oplimal separation ibcations on the
blank or substrate. As used hergin, the term "severance line” may referto one of the following:
a single cut iine, a single partial-depth cut fine {e.g.. a aingle half-cul ling), an interrupted cut
line, g score fing, an interrupled score ling, a line of perforations, 3 line of short culs, a fine of
sho slits, a line of short partialb-depth cuts (e.g., a line of shoit half cuts), and any combination
of the aforementionad options.

it should be understood that hinged connactions, fold fines and severance lines can each
include slements that are formed in the biank or substrate of sheet material, including
perforations, a line of perforations, a line of short slits, a line of half-cuts, a single half-cut, a
cut line, an internupted out line, slils, scores, any combination thereof, and the like. The
glemeanis can be dimensioned and arranged 1o provide the desired funstionality. For example,
a ling of perforations can be dimensioned or designed with degrees of weakness o define g
fold line andfor a severance line, The line of perforations can be designed to faciiifate folding
and resist reaking 1o provide a fold line, (o facilitale folding and facilitate breaking with more
effort to provide a frangible fold line, or 10 facilitate breaking with Hitle effort to provide g
severance line.
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CLAIMS

1.

o

Acarion for packaging one or move articles, the caron comprising a plurality of panels
defining & pluality of external walls and defining an interior, at least one panel of the
plurality of panels comprising a deformable panel portion having an auxetic cut patlers,
the auxstic ot pattern providing a strefchable panel conformable with a contoured
surfare of the one or more articles.

A carton gccording 1o claim 1, wherein the deformable panel portion {ogether with at
ieast one otherpanel of the plurality of panels grips the one or more arlicles or a postion
thereof.

A carlon accarding to claim 2, wherein the at least one other panel of the piurality of

paneals comprises 3 second deformabile panel portion having an auxetic cut pattem.

A carton according to claim 2, wherein a second ragion of the at least one panel outside
of the deformabie region is secured to the at least one other panel of the plurality of
paneis,

A carton according fo claim 2, wherein a second region of the at least one panel outside
of the deformable region is adhered to the al least one other panel of the plurality of
panels.

A carton according to claim 3, wherein a second region of the at least one panei outside
of the deformable region is sscured to a third region of the at ieast one other panei of
the plurality of panels, the third region is disposed outside of the second deformable
region of the at feast one other panel of the plurality of panels.

A carton according to claim 1, whevein the at least one panel of the plurality of paneils
comprises at least part of & handle structure.

A carton according to claim 1, wherein the at least ona panel of the pluraiity of panels
comprises an aricle receiving opening disposed adjacent to the deformable panel
portion that fogether with the deformable panel portion forms an article retention

davice.

A carton according 1o claim 8, wherein the article retantion device engages an upper
end of an arlicle.
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10.

A carlon according to claim 8. wherein the arlicle retention device sngages a heei of
an giticle,

11. A carlon according to claim 8, wherein the arlicle retention device engages a lower

end portion of an articls.

12. A carlon according {o claim 8, wherein the arlicle receiving opening is defined at ieast

14,

15.

18,

17,

1B,

148,

i part by a tab hinged to one of the walls of the carton.

A cartan for packaging one oF more articles, the carton comprising at least one panel

having a deformable panel porion comprising an auxetic cul pattern, the auxetic cut
paliem providing & tear opening device o faciliate access to the carton.

A carton for packaging ane or more articles, the caron comprising at least one pansl
having a deformable panel portion comprising an auxstic cut pattern, the auxetic cut
pattem providing & severable region for creating in an opening in the at least one panel
io facilitale access to the carton.

A carton according o claim 13, whersin the at least one panel comprises a tear
initiation tab adjacent to the deformable panel partion.

A caston according to claim 13, wherein the al least one panel comprises a tear
initiation tab integral with the deformabile panel portion.

A carfon sccording to claim 13, wherein the deformable panel portion is disposed
adiacent to an access flap, the access flap being defined by one or more severance
lines, the deformable paneiportion being deformabie {o faciltale severance ofthe one
oF more severance lines.

A caiton according to claim 13, wherein the deformable panel portion defines an
access opening inthe at jeast one panel,

A carlon for packaging one or more articles, the carfon comprising a plurality of paneis
defining an interior, at least one of the plurality of panels comprising a deformable
panel portion having an auxetic cut pattemn, the auxetic cul pattern providing a tear
opening device 1o faclilate access to the interior of the carton.
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20.

22,

24.

25

A carton for packaging one or more articles, the carton comprising a plurality of panels
defining a tubular structure, each of the plurality of panels comprising a deformable
pane! portion having an auxetic cut pattern, the auxetic cut pattern providing a
severable sirip surrounding the tubular structure.

1. Acarton for packaging one or more articles, the cardon comprising & plurality of pansls

defining a pluralily of external walls and defining an interior, at least one of the plurality
of panels comprising a deformable panel portion having an auxetic cud pattern, the
auxetic cul pattern providing a tear opening device o facilitate access to the cartan.

A carton according o claim 21, wherein the deformable panel portion is defonmable ta
form a first wall of the carton and a second adiacent wall of the carton

. A carton according o claim 21, wherein the auxetic cut pattern provides a tear opening

device o facilitate acceass o the cardon.

A blank for forming a carton, the blank comprising &t ieast one panel having a
deformabile panel! portion comprising an auxelic cut patiern, the auxetic cut pattern
providing a tear apening device.

A blank for forming a carton, the blank comprising a plurality of panels for forming an
interior chamber, at least one of the plurality of panels comprising a deformable pansi
portion having an auxetic cut pattern, the auxetic cut patiern providing a stretchable
panet conformable with a contoured surface of an arlicle.
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