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particularly those nade of conparativelyy i nexpensive polymeric naterials,
have been wi dely enpl oyed for the contai nnment and/or disposal of various
items and/or materials. 20 As utilized herein,-the term"flexible" is
utilized to refer to materials which are capable of being flexed or bent,
especially repeatedly, such that they are pliant and vyieldable in response
to externally applied forces. Accordingly, "flexible" is substantially

_opposite in neaning to the t j nf i bl Lgi d.. or unyielding.
Material s and structures mh?bﬂﬁéLgS#ﬁé&ﬁﬁﬁ%f&kh@ﬁﬁfore, may be altered in
'shape and structure to accommpdate 25 external forces and to conformto the

shape of objects brought into contact with them w thout |osing their
integrity. Flexible bags of the type commonly available are typically
formed frommaterials having consistent physical properties throughout the
bag structure, such as stretch, tensile, and/or elongation properties.
Wth such flexible bags, it is frequently difficult to provide bags which
precisely 30 acconmpdate the dinmensions and vol une of the contents to be
pl aced therein. Excess interior space may |ead to degradation of the
contengg due to trapped air' space, not to nention wasted bag material due
to unused volune. In addition, for such uses as colostony bags, it is
desirable to maxim ze discretion by minimzing the size of the bag to the

volune and di nensi ons necess3dELDOEJIHINYENIION contents. The packagi ng
of 35 bags prifie {esenb tvbftion! reRtes A0 Hekidid 8Lk thb §pdicARRRIMNSriled tthe bag
as- provi deg. it would b? desirable to provide a
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flexible b CW?@WEFtsangéb§’BP%”§%V3F8‘%JG§HSCW%F?W?T&St o the vol une and/ or
di mrensidns of the bag contents in use. SUMARY OF THE | NVENTI ON The present

invention provides a flexghkGRINYDF THORENGRSN one sheet of

Flexible bags, particularly those made of comparatively inexpensive polymeric

materials, have been widely employed for the containment and/or disposal of various
items and/or materials.

20 As utiliz_ed herein, the term "flexible" is utilized to refer to materials which are
capable of being flexed or bent, especially repeatedly, such that they are pliant and
yieldable in response to externally applied forces. Accordingly, "flexible" is substantially
opposite in meaning to the terms inflexible, rigid, or unyielding. Materials and structures
which are flexible, therefore, may be altered in shape and structure to accommodate

25  external forces and to conform to the shape of objecis brought into contact with them
without losing their integrity. Flexible bags of the type commonly available are typically
formed from materials having consistent physical properties throughout the bag structure,
such as stretch, tensile, and/or elongation properties.

With such flexible bags, it is frequently difficult to provide bags which precisely

30  accommodate the dimensions and volume of the contents to be placed therein. Excess
interior space may lead to degradation of the contents due to trapped air space, not to
mention wasted bag material due fo unused volume. In addition, for such uses as
colostomy bags, it is desirable to maximize discretion by minimizing the size of the bag
to the volume and dimensions necessary to accommodate the contents. The packaging of

35 bags prior to use is also constrained by the dimensions of the bag as-provided.
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embodi ment of a FLexithl § pRAGiel o R B4 in accordance with the present invention in

a closed, empty condition;

Figure 2 is a perspective view of the flexible bag of Figure 1 in a closed condition
with material contained therein;

Figure 3 is a perspective view of a continuous roll of bags such as the flexible bag
of Figure 1;

Figure 4A is a segmented, perspective illustration of the polymeric film material of
flexible bags of the present invention in a substantially untensioned condition;

Figure 4B is a segmented, perspective illustration of the polymeric film material of
flexible bags according to the present invention in a partially-tensioned condition;

Figure 4C is a segmented, perspective illustration of the polymeric film material of
flexible bags according to the present invention in a greater-tensioned condition;

Figure 5 is a plan view illustration of another embodiment of a sheet material useful
in the present invention; and

Figure 6 is a plan view illustration of a polymeric web material of Figure 5 in a
partially-tensioned condition similar to the depiction of Figure 4B.

DETAILED DESCRIPTION OF THE INVENTION
FLEXIBLE BAG CONSTRUCTION:
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Oct 2003 WO 00/ %862%rdance with the present invention, the body portion 20 of the flexible

25 storage bag 10 comprises a flexible sheet material having the ability to elastically
elongate to accommodate the forces exerted outwardly by the contents introduced into the
bag in combination with the ability to impart additional resistance to elongation before the
tensile fimits of the material are reached. This combination of properties permits the bag
to readily initially expand in response to outward forces exeried by the bag conients by

30 controlled elongation in respective directions. These elongation properties increase the
internal volumne of the bag by expanding the length of the bag material.

Additionally, while it is presently preferred to construct substantially the entire
bag body from a sheet material having the structure and characteristics of the present
invention, it may be desirable under certain circumstances 1o provide such materials in

35  only one or more portions or zones of the bag body rather than its entirety. For example,
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of conventional construction may be utilized for a given application. Bags may also be of
25 any shape and configuration desired, including bags having handles or specific cut-out

geometries.

REPRESENTATIVE MATERIALS:

30 To better illustrate the structural features and performance advantages of flexible
bags according to the present invention, Figure 4A provides a greatly-enlarged partial
perspective view of a segment of sheet material 52 suitable for forming the bag body 20
as depicted in Figures 1-2. Materials such as those illustrated and described herein as
suitable for use in accordance with the present invention, as well as methods for making

35  and characterizing same, are described in greater detail in commonly-assigned U.S. Patent
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- 25 region, the width of the first region, is from about 0.01 inches fo about 0.5 inches, and
more preferably from about 0.03 inches to about 0.25 inches. The second regions 66 have
a first axis 70 and a second axis 71. The first axis 70 is substantially parallel to the
longitudinal axis of the sheet material 52, while the second axis 71 is substantially parallel

to the transverse axis of the sheet material 52. Preferably, the second axis of the second

30 region, the width of the second region, is from about 0.01 inches to about 2.0 inches, and
more preferably from about 0.125 inches to about 1.0 inches. In the preferred
embodiment of Figure 4A, the first regions 64 and the second regions 66 are substantially
linear, extending continuously in a direction substantially parailel to the longitudinal axis
of the sheet material 52.

35 The first region 64 has an elastic modulus El and a cross-sectional area Al. The
second region 66 has a modulus E2 and a cross-sectional arca A2.
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25  same condition before and afier the formation step undergone by web 52. The second
regions 66 include a plurality of raised rib-like elements 74. The rib-like elements may be
embossed, debossed or a combination thereof. The rib-like elements 74 have a first or
major axis 76 which is substantially parallel to the transverse axis of the web 52 and a
second or minor axis 77 which is substantially parallel to the longitudinal axis of the web
30  52. The length parallel to the first axis 76 of the rib-like elements 74 is at least equal to,
and preferably longer than the length parallel to the second axis 77. Preferably, the ratio
of the first axis 76 to the second axis 77 is at least about 1:1 or greater, and more
preferably at least about 2:1 or greater.

The rib-like elements 74 in the second region 66 may be separated from one
35  another by unformed areas. Preferably, the rib-like elements 74 are adjacent one another
and are separated by an unformed area of less than 0.10 inches as measured perpendicular
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contraction effect less than about 0.4 when the web is subjected to about 40, 50 or even
25  60% elongation. More preferably, the Poisson lateral contraction effect is less than about
0.3 when the web is subjected to 20, 40, 50 or 60% elongation. The Poisson lateral
contraction effect of such webs is determined by the amount of the web material which is
occupied by the first and second regions, respectively. As the area of the sheet material
occupied by the first region increases the Poisson lateral contraction effect also increases.
30 Conversely, as the area of the sheet material occupied by the second region increases the
Poisson lateral contraction effect decreases. Preferably, the percent area of the sheet
material occupied by the first area is from about 2% to about 90%, and more preferably
from about 5% to about 50%.
Sheet materials of the prior art which have at least one layer of an elastomeric
35  material will generally have a large Poisson lateral contraction effect, i.e., they will "neck
down" as they elongate in response to an applied force. Web materials useful in
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molecular-level deformation of the first region 64 and the geometric deformation of the

25  second region 66.
The resistive force P1 is substantially greater than the resistive force P2 when (L1
+ D) is less than L2. When (L1 + D) is less than L2 the first region provides the initial
resistive force P1, generally satisfying the equation:

30 P1=(Al xEl1xD
L1

When (L1 + D) is greater than L2 the first and second regions provide a combined total
resistive force PT to the applied elongation, D, generally satisfying the equation:
35

=(AlxElxD) + (A2xE2x|L1+D-L2})
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20 While the sheet material may be easily and reversibly extended in the direction of
applied axial elbngation, in a direction substantiaily perpendicular to the first axis of the
rib-like elements, the web material is not as easily extended in a direction substantially
parallel to the first axis of the rib-like elements. The formation of the rib-like elements
allows the rib-like elements to geometrically deform in a direction substantially
25 perpendicular to the first or major axis of the rib-like elements, while requiring
substantially molecular-level deformation to extend in a direction substantiaily parallel to
the first axis of the rib-like elements.
The amount of applied force required to extend the web is dependent upon the
composition and cross-sectional area of the sheet material and the width and spacing of
30 the first regions, with narrower and more widely spaced first regions requiring lower
applied extensional forces to achieve the desired elongation for a given composition and
cross-sectional area. The first axis, (ie., the length) of the first regions is preferably
greater than the second axis, (i.e., the width) of the first regions with a preferred length to
width ratio of from about 5:1 or greater.
35 The depth and frequency of rib-like elements can also be varied to control the
available stretch of a web of sheet material suitable for use in accordance with the present
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As discussed above with regard to Figures 4A-4C, the sheet material 52 initially

25  exhibits a certain resistance to elongation provided by the first region 64 while the rib-like
elements 74 of the second region 66 undergo geometric motion. As the rib-like elements
transition into the plane of the first regions of the material, an increased resistance to
elongation is exhibited as the entire sheet material then ‘undergoes molecular-level
deformation. Accordingly, sheet materials of the type depicted in Figures 4A-4C and

30  described in the above-referenced and above-incorporated Chappell et al. patent provide
the performance advantages of the present invention when formed into closed containers
such as the flexible bags of the present invention.

An additional benefit realized by the utilization of the aforementioned sheet
materials in constructing flexible bags according to the present invention is the increase in

35  visual and tactile appeal of such materials. Polymeric films commonly utilized to form
such flexible polymeric bags are typically comparatively thin in nature and frequently
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25 on August 3, 1982. Alternatively, the formed web of sheet material may be hydraulically

formed in accordance with the teachings of commonly assigned U.S. Pat. No. 4,609,518

L

issued to Curro et al. on September 2, 1986. The disclosures of each of the above patents
are hereby incorporated herein by reference.
The method of formation can be accomplished in a static mode, where one
30  discrete portion of a base film is deformed at a time. Alternatively, the method of
formation can be accomplished using a continuous, dynamic press for intermittently
contacting the moving web and forming the base material into a formed web material of
the present invention. These and other suitable methods for forming the web material of
the present invention are more fully described in the above-referenced and above-
35 incorporated Chappell et al. patent. The flexible bags may be fabricated from formed
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of sheet material suitable_ for_use in the present invention is vacuum
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wi th regar dhe gratiagler nerwork w@udeﬂweeiwamt of st r@OnSrﬁ,q Yfea plprality of second
regions 66. A portion of the first regions 60, indicated generally as 61, are substantially
linear and extend in a first direction. The remaining first regions 60, indicated generally
as 62, are substantiaily linear and extend in a second direction which is substantially
25 perpendicular to the first direction. While it is preferred that the first direction be
perpendicular to the second direction, other angular relationships between the first
direction and the second direction may be suitable so long as the first regions 61 and 62
intersect one another. Preferably, the angles between the first and second directions
ranges from about 45° to about 135°, with 90° being the most preferred. The intersection
30  of the first regions 61 and 62 forms a boundary, indicated by phantom line 63 in Figure 5,
which completely surrounds the second regions 66.
Preferably, the width 68 of the first regions 60 is from about 0.01 inches to about
0.5 inches, and more preferably from about 0.03 inches to about 0.25 inches. However,
other width dimensions for the first regions 60 may be suitable. Because the first regions
35 61 and 62 are perpendicular to one another and equally spaced apart, the second regions
have a square shape. However, other shapes for the second region 66 are suitable and




"strainabl e network" of distinct regions. The strainabl e negygikodgacl udes
a plurality of first regions 60 and a plurality of second regions 66 which
are visual {pf fizghiknct fromone 15 another. Sheet materi al ncl udes
transitional red#ons 65 which are | ocated at the |nterfa5§%1e mg%ﬁ t he
first regions 60 and the second regiong 66. The transitional regions 65

w Il exhibit conplex conbinations of the behavior of both the first region
and the second region, as discussed above. Sheet material 52 has a first
surface, (facing the viewer_ in Flgure and an 20 opposing second
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second aXI ﬁiaﬁﬂ.axﬂ e offithie tib-dike SledInisST4Sands trdrd prafekably dieadibiket eeriidhs 74
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subst an ransverse axi web material 52. The
first regl ons %e@v@emn@ﬁ%m the fesaud 1g8ionsI66 seh have p el sstedk nabivrapthir ea Al .
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area A2. In t t theflrst an
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i n subst anéq &ndithe pqqygeogqglmgﬂd@gaq qfjthgsecond reglon 66 are equal to one another.

25 The first region 60 has a surface-pathlength, L1, less than the surface-pathlength,

L2, of the second region 66 as measured topographically in a parallel direction while the

web is in an untensioned condition. Preferably, the surface-pathlength of the second
region 66 is at least about 15% greater than that of the first region 60, more preferably at
least about 30% greater than that of the first region, and most preferably at least about
30 70% greater than that of the first region. In general, the greater the surface-pathlength of
the second region, the greater will be the elongation of the web before encountering the
force wall.
For sheet material 52, the direction of applied axial elongation, D, indicated by
arrows 80 in Figure 5, is substantially perpendicular to the first axis 76 of the rib-like
35 elements 74. This is due to the fact that the rib-like elements 74 are able to unbend or



10 before and after the formation step undergone by web 52. e?ﬁﬁﬁ%nd
regions 66 include a plurality of raised rib-like elenents 74. erib-1ike
el enents 74yavogrsks enbossed, debossed or a combi nation t hgefg§oe1ddsd
rib-like elements 74 have a first or major axis 76 which is substantially
parallel to the longitudinal axis of thé web 52 and a second or mnor axis
77 which is substantially parallel to the transverse axis of the web 52. 15
The, rib-like elenents 74 in the second region 66 may be separated from one
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wal | . B&] el 52, the direction of applied axial elongation, D,
i ndi cated 9 e%&%o in Figure 5, is substantially perpendicular to the
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per pendi cul ar XIS 76 to allow extension in web 52.
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films, whether predominantly two-dimensional in nature or formed into three-dimensional
25  structures. Such materials may comprise a single composition or layer or may be a
composite structure of multiple materials.

Once the desired sheet materials are manufactured in any desirable and sujtable
manner, comprising all or part of the materials to be utilized for the bag body, the bag
may be constructed in any known and suitable fashion such as those kniown in the art for

30  making such bags in commercially available form. Heat, mechanical, or adhesive sealing
technologies may be utilized to join various components or elements of the bag to
themselves or to each other. In addition, the bag bodies may be thermoformed, blown, or
otherwise molded rather than reliance upon folding and bonding techniques to construct
the bag bodies from a web or sheet of material. Two recent U.S. Patents which are

35  illustrative of the state of the art with regard to flexible storage bags similar in overall
structure to those depicted in Figures 1 and 2 but of the types currently available are Nos.



addi tion, the shape of the second regions 66 ebanges as a rgsg.io8ds the
novenment of the 10 reticulated structure fornmed by the |ntersect|ng flrst
regi ons 61 vaodofegzs Accordingly, as the web 52 is subject egotfs [{g}] sappl i ed
el ongation, the first regions.61 and 62 experience geonetric rrratl on
or bendi ng, thereby changing the shape & the second regions 66. The
second regions are extended or lengthened in a direction parallel to the
di rection of applied el ongation, and coll apse or shrink in a direction
per pendi Cu|% ﬁ the direction of 15 appl.ied elongation. In addition to
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depi cted i NSFIWatePats eaall 6 i s believed to provide a softer, nore
cloth-like texture and appearance, and is nore. quiet in use. Various
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invention ieELY i1 nmier neabl e. materials such as pol yvi nyl
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and bond|ngn&hﬁthquﬂﬁnmmvnmnshemn#wofﬂusﬂmm@nbmdles froma web or sheet of
material. Two recent U. S. Patents which are 35 illustrative of the state of
the art with regard to flexible storage bags simlar in overall. structure
to those depicted in Figures | and 2 but of the types currently avail able
are Nos. 31 Cct 2003 WD 00/ 78625 PCT/USCO /16961 15 5,554,093, issued
Septenber 10, 1996 to Porchia et al., and 5,575,747, issued Novenber 19,
1996 to Dais et al. REPRESENTATIVE CLOSURES:. 5 O osures of any design and
configuration suitable for the intended application may be utilized in
constructing flexi handles or flaps, twist-tie or interlocking strip

cl osures,



adhesi ve- based cl osures, interlocking nmechanical seals with or wthout
slider-type cl osure nechanlsns renovabl e ties or strips made of the bag
conposition, heat seals, or any 10 other suitable closure my YLPeRIByed:
Such closures are wel | -known in the art as are nethods of manuf act uri ng
and appl yi ng then1to fl exi bl e bags. Wi l® particul ar enbodi nents of the
present inv g. have been illustrated and described, it would be obvious
to those ski In the art that various other changes and nodifications
can be nade1wi t héuflexlelpabag nepriprisimgt at quﬁtrbme ahdets obfexible tdheef mvaterialon.
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el ongati on g,l“gg)q at least one axis. 2. The flexible bag of claiml,
wherein said bag is a product selected fromthe list consisting of trash
bags, body bags, Christmas tree disposal bags, col ostony bags, dry cI eaner

bags, |aundpy ba?ﬁ ﬂéfll%} lﬁag'og Elgggqiswg?rg% She BQ El%gﬁct s%lec e dnh gri e bag

of claim1l or 2, esacosuerreans or
sai d openi ngoﬁsdﬁflﬁgm&énﬂﬁh dapel bywlyi bagac Cogsithag drecadisgrsat bags, solstoant bagsl y

cl osed con Q! rdi . ne of the
precedi ng CP?Mnemﬁe? e%ﬁnéwggb%%aﬁcﬁgﬁé%h#]rg%érﬂ%g%pr%ggar sheet of
material. 5. The flexible bag according to any one of the preceding clains,

wherein a glur a*l'hé g[%ﬁ&?%ag%gpaﬂ%%?% @vﬁé%&dsatlc?bé’cl_gﬁmcﬁﬁgégec faslifs Lfngérqg fr

conti nuous web. e bag accordi ng Whereinosald
cont i nuous mnwammgd@@gmvw s pendt-encddsed soptainer toa substantidlly siostags .
7. The flexihlisinb@g according to claimb5, wherein said continuous web is
wound to forma careless roll of bags.

4, The flexible bag according to any one of the preceding claims, wherein said
bag is formed from a planar sheet of material.

5. The flexible bag according to any one of the preceding claims, wherein a
plurality of said bags are joined to one another to form a continuous web.

6. The flexible bag according to claim 5, wherein said continuous web is wound
about a cylindrical core to form a roll of bags.

7. The flexible bag according to claim 5, wherein said continuous web is wound to
form a coreless roll of bags.

8. The flexible bag of any one of the preceding claims, wherein said first region
and said second region are visually distinct from one another.



8. The flexible bag of any one of the preceding clains, wherein said first
region and said second region are visually distinct from one 3r5)t gﬁé 31
Oct 2003 17 9. The flexible bag of claim8, wherein said secofd TEGPEH
includes a plurality of raised rib-like elenents. 10. The fl exible bag of
claim9, wherein said first region is sufstantially free of said rib-like
el ements. 11. The flexible bag of claim9, wherein said rib-like elenents
have a maj or axi s and a mnor axis. 12. The flexible bag of any one of the
precedi ng cPai nsTheiRFille Hagaf ¢laim & tvherein spidaiecprd regiusingluges alurality of
first regi omsearpg ikeRldihaHis.t y of second regions conprised of the same
material conposition, a portion of said first regions extending in a first
direction while the remai nder of said first regions extend in a direction
per pendi cul ¢, tOThéﬁéx%lébéébfE‘hlﬁ?@tw}%"resh%a’id‘ﬁr@tréﬁﬁh £ 8RR NPhree aﬁéﬁdf' Lot
regions formng a boundary conpletely surroundi ng the second regrons.

The fl exi bl'ébwﬁfﬁ'ﬁéﬁtlsdl ng to any one of the preceding clains, wherein sal d
sheet material exhibits at least two significantly different stages of
resistive forces_to_an applied axial elongation along at |east one axis
when subj ected & AexitipprRe claimchguerein saifl Bbdke elemests Paiean Ineajon axis he
axi s in respSmind? aie. external ly-applied force wupon said flexible storage
bag when fornmed into a cl osed container, wherein the first and second
regions are visually distinct and conprise a strainable network; the first
regi on bei ngp confhdguegBleSPad tAtanyt oMd lof tﬁémr@éédlr% E%ﬁﬁét\!vi‘(@refno%&ﬁ dHaet

response to said applied axial elongation in a di'rection par al to said
axi s befor emafe”e'u%%ﬁﬁa Bluralibr afifisn r%ﬂ'oﬁ%@ds@(?b'ﬁ@i'tw effiespndisgiang pomprised

signifi Cantofrtﬁé's%HeVﬁaféﬁépﬁoﬁlﬁbs?tﬁind ﬁcﬁﬁ)ér! 8 s&y iridt r%bi%HQ%H ﬂamg tiRg §i r]ﬂsf st
regi on having a surface-path th wh is greater than t

second r egi YFcHn %%@Péﬂmﬁﬁ'ﬂﬁw 9 e‘ia'dc fdi's"s@glﬂ’naﬁ?‘?”m p dirgefion @mféld'w &ial

is in an  Ustiemirdt anedticrP liidtbi@Bet ér’r’é @nBihbﬁtsan@mrémeg%hs Roidifg o BElrtding one
or nore rib-like elenents, said sheet material exhibiting aTirst resistive

force to th@"&ﬁ%ﬁﬁy%rr@?%@%@ﬁcmﬁﬁgfmﬁhe el ongation of said sheet
material is great enough to cause a substantial portion of said first

region to e ter t he gl ane of the applied axial elongation, whereupon 31 Cct
2003 18 The flexible bag according to any one of the preceding cla[ms wherein said

sheet material exhibits at least two significantly different stages of resistive forces to an
applied axial elongation along at least one axis when subjected to the applied
elongation in a direction parallel to the axis in response to an externally-applied force
upon said flexible storage bag when formed into a closed container,

wherein the first and second regions are visually distinct and comprise a
strainable network;

the first region being configured so that it will exhibit a resistive force in
response to said applied axial elongation in a direction parallel fo said axis before a
substantial portion of the second region develops a significant resistive force to said
applied axial elongation,

the first region having a surface-pathlength which is greater than that of the
second region as measured parallel to said axis while said sheet material is in an
untensioned condition,

said first region exhibiting including one or more rib-like elements,

said sheet material exhibiting a first resistive force to the applied elongation
until the elongation of said sheet material is great enough to cause a substantial
portion of said first region to enter the plane of the applied axial elongation, whereupon



said sheet material exhibits a second resistive force to further applied
axi al elongation, said sheet material exhibiting a total re5|§##gé %$rce
hi gher than the resistive force of said first region. 14. Th PBt e bag
of claim 13, wherein said sheet material includes a plurality of first
regions and a plurality of second regi ol§ conprised of the sane materi al
conposi tion, a portion of said first regions extending in a first direction

while the remsu nder of said first regions extend in a direction
per pendi cul $'d Beed Maeral pxibits @ seqandresistiyeiferice e Attheoarpligd siigbelongation, i r st

regi ons fOréﬂldlghé’etb@é@ﬁélrékhﬁ}ﬂiﬁ@@Ed?él%e%'we%%' RgherStiad ti‘?éaFe‘El%%({i ?L‘rgbé’ wﬁer o

The fl exi bl e_bag according to any one of the preceding clalns

sai d sheet SR W8t ®OIBxNibits at | east tmo stages of resistive forces to an
applied axial elongation, D, along at |east one axis when subjected to the
applied axial elongation along said axis in resgonse to an

ext ernal | y-Yppl i B¢ ﬁ'%‘l‘%bﬁ%ﬁﬁdé'ﬁf &3.fwhereip seidsineehgateriphiciuenambiralifriof nto a
cl osed contfpitnedgiordshand i 4 Puraiy FesQRAd" RGIAE AP S'rgt séﬁkah%fé#aﬁ

net wor k of V|sualy distinct tregions, sard first region aV|n

sur f ace- pat$AMARHIAN. A1Roren ﬁéé@@r@&t FRgiens extepging srauadf"@kldyemnl whilgithe sheet
materi al i Sepairdr BN filsP RRFbre ANl A, du%@!lc% ﬁ@rﬁ@rﬁlﬁcmé‘;@tb%&d  dicflo d]second

surface-pathlength, L2, as neasured parallel to said axis e sal
material i dOjiHe ﬁcmﬁwmﬁe%ﬁiféaﬁarﬁtamﬁ fosning afb%@arymorrmlﬁéelmuﬁomw@ h,

L1, being |egpsddopd regds. second surface- pathlength, L2, said first region
produm ng by itself a resistive force, Pl, in response to an applied axial
el ongation, D, said second region producing by itself a resistive force,

P2, in respgnse the fidiidle b@@RJcb@r@ln@ﬁbaényeér%”&al%b%ecégmgsabﬁsr ‘Fslbsﬁlh&%lrf orce

P1 being subst ant i al Ig g?r eat er resistive force L1+D) is
| ess than (521d Sigeet pratenq @%F'B!t%abﬁaswoaﬁﬁ%%‘n@ f@?'STﬂ\l‘f’efofﬁeéd@(ﬁnn%PRHP gl

wher ei n saidorg266i, D, @RS baleasmeumwheﬁlsubjabﬂewo@ﬁe Epﬁz@ﬁ DRI RNFafd 2
plurality of secand regl ons COTTBI‘I sed sane material conpoSition, a

portion of AUNLSIH A PdgPRANSSd ta@rﬁﬁtﬂﬁaﬂynapé’“?‘i’ feree ypomsaidirxible stagegeect i on

whil e the negaitihebridd R 4lclbsébéortfgbrons extend in a direction
per pendi cul ar to aal d first direction to intersect one another, said first

regi ons forning 88 Bﬁﬁﬁﬂgrs?cor@dﬁﬁ!oétcé?f@”?ilgf%é?’iﬂ’ﬂﬂ@e§§P¥Pf§é’f:&'ﬁ€la“ryébﬁttﬂﬁ% 17.
The fl exi blregibag according to any one of the preceding clains 1-12, wherein

said first region having a first surface-pathlength, L1, as measured parallel to
said axis while said sheet material is in an untensioned condition,

said second region having a second surface-pathlength, L2, as measured
parallel to said axis while said web material is in an untensioned condition,

said first surface-pathlength, L1, being less than said second surface-
pathlength, L2, said first region producing by itself a resistive force, P1, in response to
an applied axial elongation, D,

said second region producing by itself a resistive force, P2, in response to said
applied axial elongation, D,

said resistive force P1 being substantially greater than the resistive force P2
when (L1+D) is less than L2.

16. The flexible bag of any one of the preceding claims, wherein said sheet
material includes a plurality of first regions and a plurality of second regions comprised
of the same material composition, a portion of said first regions extending in a first



said sheet material exhibits an elastic-like behavior along at |east one
axis, wherein the first and second regi ons each have an untensi ng
projected pathlength; and said first region and said second 33:? 003
substantially returning to their untensioned projected pathl ength when
said applied elongation is rel eased. 18.19The flexi bl e bag of claim 17,
wherein said sheet material includes a plurality of first regions and a
plurality of second regions conprised of the sane material conposition, a
portion of dgction whis thegginginsleest saidifiratyregiona exiendtin didireetionqrerperidicslar e
remai nder 5 ol i i I Gt i sai d
Firat directlonre e I FNRSaCHhs Snler ol IR, lgonb JoRiRg £ bolas?
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Language: E tﬁléﬁ?tﬁ%d Priority Data: 091336,212 18 June 1999 (18. 06, 1999)
US (71) Applicant: THE PROCTER & GAMBLE COWPANY [USIUS]; One Procter &
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(57) Abstract: The present invention provides a flexible bag
(10) comprising at least one sheet of flexible sheet material (52)
assembled to form a semi-enclosed container (10) having an
opening defined by a periphery (28). The opening defines an
opening plane, and the bag (10) is expandable in response to
forces exerted by contents within the bag to provide an increase
in volume of the bag (10) such that said bag (10) zccommodates
the contents placed therein.




