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WD 2004/ 026693 PCT/ US2003/ 026064 1 BUBBLE- SEAL
APPARATUS FOR EASI LY OPENI NG A SEALED PACKAGE 5 10

wQq Bidkivbdéss. FI ELD This i nvention relates to a seal/@82003/026064

package havi ng a- bubbl e-seal for easy opening, and
nore particularly 15 to bubbles which are edge
breached to provide peel flaps for opening the
package. BACKGROUND In earli'er tinmes small packages
of consunmer goods 20 such as snacks and candy bars
were easy to open. The goods were w apped in paper,
light plastic, thin cellophane, or sonme other easy to

tear closure materigppL.E e parseRyerUd r equent |y had

pull tabs or_rip_s r. Some
itens were s?%l?% g%&#@%ﬁ”%e%@l

wr apper which slid out of a paper sleeve. Later, cost
pressure and safety considerations drove the

packagi ng i ndustry toward today's difficult to open
contai ners. Stronger enclosures reduced shipping and
storage spoilage and retail handling | osses. Thicker,
30 tougher material was enployed to minimze
accidental and intentional puncturing. The encl osures
becanme sterile, hernetically sealed cells to protect
agai nst noisture damage. In certain cases, tanper
resistant features further hindered the easy opening
of the packages. Pull 3BBCHNBEALeFEERD | onger provided
and thﬁhggniﬂvéhtiaﬁqesmah¥s bada théfé@f%a&Eagé'ﬁéﬁiﬁg a
0 WO 2004/ 0266

r i'0o open the package.
PQ“bbSQO@Sﬁ@Z@964ea§YTﬁEeﬁéH€rnanghP?HR RﬁﬁblﬁﬁEREang

okoSHabbiegnguieh geedsedge breached to provide peel flaps
for opening the package.

BACKGROUND

In earlier times small packages of consumer goods
such as snacks and candy bars were easy to open. The
goods were wrapped in paper, light plastic, thin
cellophane, or some other easy to tear closure materialf
Thesé packages frequently had pull tabs or rip strings to
assist the consumer. Some items were simply cradled in a
folded tinfoil wrapper which slid out of a paper sleeve.
Later, cost pressure and safety considerations drove the
packaging industry toward today’s difficult to open
containers. Stronger enclosures reduced shipping and
storage spoilage and retail handling losses. Thicker,
tougher material was employed to minimize accidental and
intentional puncturing. The enclosures became sterile,
hermetically sealed cells to protect against moisture
damage. In certain cases, tamper resistant features
further hindered the easy opening of the packages. Pull
tabs were no longer provided and the consumer frequently
had to resort to scissors or a blade to open the package.
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may present the ultimate challenge to the consuner. US
4,872,556 to Farnmer shows a package with a bursting

W@ e@H/0t@p3 control ling the discharge rate of a PEI/ESIN®6064

l'iquid or fluid conmmodity. The conmodity is contained
in a large storage chanber and di spensed through a
snal | er, adjacent discharge chanber. Pressure applied
to the commodity in the storage chanber causes a
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is increased by the consumer until the commodity is

 discharged. The internal pressure in the chambers, may
cause fluid leakage through existing small. cracks and
other flaws. The pressure may contribute to the
development of additional flaws at weak places in the
closure material. A sufficiently heavy pressure directly
on the fluid commodity will cause a sudden failure of the
seals and an explosive, squirt release of the contents.

SUMMARY

It is therefore an object of this invention to
provide a bubble-seal apparatus for a package which
permits easy opening by a consumer. The package has a
bubble-seal formed by one or more bubbles along the edge
to be opened. The bubble or bubbles are edge breached by
the consumer to create the start of an opening in the
package. The package material around the bubble site
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package. The package material around the bubble site
WD 2004/ 026693 PCT/ US2003/ 026064 3 after the edge

whe@aomespr ovi des smal | peel flaps which the POIES2088/026064

may grasp to peel the package open. It is another
object of this invention to provide such a

bubbl e- seal which permts thezconsuner to nenually 5
open a tough, hernetically seal ed package using only
h'a%teﬁ:l BHE’ SdWet BeuhcheapirBgitibe shatlrpeaht Blaps which

oyi a_Separate to
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Because the bubble squeezing requirement is slight, the
arthritic elderly and young children may readily open the
package. Further, the pressure is applied to the bubbles,
not directly on the article in the package.
It is a further object of this invention to provide
such a bubble-seal which permits a consumer to open a
package without employing a sharp instrument ox cutting
edge. As part of increased homeland security, the
security staff at airport chéckpoints are screening
passengers and X-raying luggage more closely. Small
pocket scissors, penknives, and even fingernail clippers
maybe detected and seized, possibly initiating a complete
luggage search. This time-consuming security action may
embarrass the suspect passenger, and delay the boarding
of the other passengers. In addition, sharp instruments
may be hazardous to a small child or elderly person (or
anyone else) who might be opening a tightly sealed snack.
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maybe detected and seized, possibly initiating a
conplete |uggage search. This tinme-consum ng security

wa@edoeepny enbarrass the suspect passenger, PCTUSE0HY26064

the boarding of the other passengers. In addition,

sharp instrunents 35 nmay be hazardous to a small child

or elderly person (or anyonegel se) who m ght be

opening a tightly seal ed snack. WD 2004/ 026693

PCT/ US2Q03/s026 God t hé tobijséca biir thds dbventioh thi provide
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dur’ing e opening process. The position of

the bubkt eks rﬁa)flbé:heéad?blﬁoé:erﬁisfedﬂ@f tipenddgmgo provide
| ;gL ed, bx%do%féaéld ﬂcnr %rﬁ%fa{%ﬂfiﬁai ned)rpa%ﬁa@twhk%h

nurse on o%# ward. |In addition,, shape
[ Hropitas ¢ 4L 1n dRAbATT [GUning B ARSIUThARRoqSs The
arﬁé@iﬁoﬁréﬁfdm Mmreﬁmhptﬂterreaaﬂqx safsddidy the :
present jnventi are a I i.shed a@fq Rl

b@%?%n%eﬂppakbrea pa‘?rat%s eJEPSIaI y openi ng tgé s? dt ade night
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cha region proximte t edge of
pa%k%\-'g@leA band seal extending along the access

regi on ?fléﬂyegtlbé(s@me&ﬂ@fndmjﬁeﬁs ¢ aﬂcé QStégent
mgr?\rrler?tlgreggee aégcgtr?pflgh ggbfnpqrcgv g a bubble seal

apparatus for easily opening a storage package. Enclosure

material forms a chamber within the package for
containing a stored article, with a chamber access region
proximate the edge of the package. A band seal extending
along the access region is formed by opposed laminae of
enclosure material pressed into sealing engagement. At
least one breaching bubble within the band seal is
enclosed between the opposed laminae. The opposed laminae
form an inner seal within the band seal between the -
bubble and the chamber. The opposed laminae also form an
outer seal within the band seal between the bubble and
the edge of the apparatus. The breaching bubble is
expandable towards the edge of the apparatus by applied
pressure which separates the opposed laminae. When the
bubble reaches the edge, the bubble breaches creating an
edge breach in the outer seal. Opposed peel flaps are
formed by the opposed laminae of the outer seal along the
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| east one breaching bubble within the band seal is
encl osed between the opposed | am nae. The opposed

wO 20040293 f orm an i nner seal within the band sPEI/US2003/026064

bet ween the bubble and the chanber. The opposed

| am nae also forman 30 outer seal within the band
seal between the bubble and %he edge of the
apparatus. The breachi ng bubble is expandabl e towards
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$§gﬁdgggag?hln the outer seal. Opposed peel flaps are
rme y e S I

the WO 2004/05%28% ﬁ@%#ggéggéygégoﬁﬁEqgﬁﬁﬁge regcgngs

t he buBbkehbreabhestsThadeafivaptagee opethedraghpge

SEBREa HabREAERRORRY LAK BABLLE-0081 bPenifgneneeebt

amd 13dbeRrPage SPPRTERE 6a@ma§Ee 5BéﬁPﬂbngp§§FﬁFt§ and

g rﬁ%r%@?jégltggﬁle%\%do B%S.W?_ﬁglbhgh@gf drwhlitbeeoageap parehich:
n etalle o

(ot 3 &3 SeabeFifh WnFunPErpihBln Pelidy HEOLRES

oftbuPbITOZQabgdéftamaghowiﬁgpatbagé a@tshgﬂfaQAstgred

article and 4 8%%% b#gbgﬁﬁege&%6 FIG 1B is a end

vi ew of pacﬁage 'G 1Cis a side V|ew
of packige 1B Siowi e@db viiswe 0f1 pagkpaRdLAg OfinHEL -

appl i eggf, CHRUIi al gDty oX' ; aEk elRoi $hawdng bubble
vi ew of package 10 of, FIG 1C; si de vi ew

of package SFRRTCH DS BRdET f@pﬁéﬁélﬁﬁeéﬁﬁgebﬁgach
16B; FI G l@djﬁtﬁﬂ@ﬂd vi ew of package 10 of FIG 1E;

20 FI GpAl 1% 4 810%nd YW P08 L0 13" 0¥ Hedl;

FIG. 1E is a side view of package 10 showing bubble

16 forming edge breach 16B;
FIG. 1F is a end view of package 10 of FIG. 1E;
FIG. 16 is a side view of package 10 showing peel
flaps 16U and 16L being peeled back to open
chamber 10C;
FIG. 1H is a end view of package 10 of FIG. 1G;
FIG. 2A is a side view of package 20 with a
plurality of breaching bubbles 26;
FIG. 2B is an end view of the package of FIG. 2A;
FIG. 3 is a side view of package 30 with two bubble
arrays 36R and 36L defining two opening sites;
FIG. 4 is a fragmentary view of a package having
different size bubbles in bubble array 46;
FIG. 5 is a fragmentary view of a package having
different shaped bubbles; and
FIG. 6 is a fragmentary view of inner seal portion
64T showing inward expansion stop 64S.
The first digit of each reference numeral in the above
figures indicates the figure in which an element or
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flaps 16U and 16L bei ng peel ed back to open chanber
10C, FIG 1His a end view of package 10 of FIG 1G

WO-R@B4/026893 s a side view of package 20 with a 2BCT/US2003/026064

plurality of breaching bubbles 26; FIG 2B is an end
view of the package of FIG 2A; FIG 3 is a side view
of package 30 with two bubbl g arrays 36R and 36L
defining two opening sites; FIG 4 is a fragnentary

VE%‘Fﬁie 18%5@9%9&\11&&1:339 gmmr eftie sséeoﬁ@b@igsu n

e array EéﬁfMar %e %n%
paeﬂagétﬁﬁvrﬁéaﬁﬁﬁf%i%ﬂ?ngﬁaﬁﬁd B 2R Bis
aibepapeniAen Mbew) oindnosteseal syiorponnionldf shnv\ehgment
i nwar.d exgan5|on stop 64S. 35 The first digit of each

r 8Fef8AEBTRuneral in the above figures indicates the
figure in which an el ement or WO 2004/026693

PCT/ US2003/ OZGQ&# d‘% @t FALITAS! oRGENmNt |y
shown. The secon It In |cates rel at ed eIeneEts or

featur@be sable bEﬁQW 1igtBeFhewheheHeREF PHEPEALES a
@E&BE%HOEnOEhenf eLameRt 206 Leshvi€ieb DREEBEMGENt
RALS | The table below lists the

r@ﬁéﬂ@ﬁé@eﬁuﬁﬁfgﬁg @Hﬂﬁﬁ?gd in the figures, and

identifies the el enent designated by each nuneral. 10

10 Sto ge Rac § red Article 10A 10C
Storag %%%g glggﬁre Material 10N 12A
Chanber Accgﬁ% Regf S hamber io0¢C

10M Enclosure Material 10M

12A Chamber Access Region 12A
12E Package Edge 12E

14 Band Seal 14
14T Inner Seal Portion 14I
145, Lower Lamina 14L
140 Outer Seal Portion 140
14U Upper Lamina 140U

16 Breaching Bubble 16
16B Edge Breach 16B
16F Separation Frontier 16F
16L Lower Peel Flap 16L,
16U Upper Peel Flap 16U

20 Storage Package 20
22E Package Edge 22E

26 Adjacent Bubbles 26
26B Expanded Edge Breach 263

30 Storage Package 30
30C Storage Chamber 30C
34R First Opening Site 34R
34L Second Opening Site 34L
36R Right Bubble Array 36R
36L Left Bubble Array 36L

46 Bubble Array 46
56A Arrow Bubble 56A
56T Texture Bubble 56R
56S Square Bubble 568

64T Inner Seal Portion 64I
64S Inward Expansion Stop 64S



10

15

20

25

30

35

12E Package Edge 12E 14 Band Seal 14 20 141 Inner Sea
Portion 141 14L Lower Lam na 14L 140 CQuter Seal

w@eootionsd40 14U Upper Lami na 14U 25 16 Br eachtTyS2003/026064

Bubbl e 16 16B Edge Breach 16B 16F Separation Frontier
16F 16L Lower Peel Flap 16L, 16U Upper Peel Flap 16U
30 20 Storage Package 20 22E7Package Edge 22E 26

Adj acent Bubbl es 26 35 26B Expanded Edge Breach 26B

30 Storage PackENERAp BROFMMN e dflferl®dE 34R

Fi rst me&la%&il?‘ bgr et céﬁt&&heﬁeéﬁndt@ﬁagenga&{hge3!“1 has

36R Bub R 36L Left Bubb
26 EIETREeATRLy T 1y M ACRPERY, BEBERECoBRETERY 100 Within
TetieupacRablel €cxtRonEaSnSggastoBalbhet56Fe640Al nHbe

SO 6306 WL FURd0037 058087 7 RERERAL CENBOBL RENT-

( BubsteackH) sachedsi DLagtdedPapatai(WéEhowosfiopagéor cotton
p%‘b’ﬁ%@?xtio f'&%‘%:lcen@e(l%%%aﬁ%t ebirabid@bytasabig mhetage

chanber in
Thin mylar plastlc forms a flexible film with hermetic
properties, and is commonly used as a packaging material.
Article 10A may be any tangible object (or objects)
suitable for storage such as snacks, prepared foods,
edibles generally, pharmaceuticals, manufactured
products, agricultural commodities, or various household
goods.

Chamber access region 12A proximate edge 12E of the
package, provides entrance into the chamber and access to
the stored article. Band seal 14 extends along the access
region and is formed by opposed enclosure material. The
band seal has upper lamina 14U and lower lamina 14L
pressed into a sealing engagement. Breaching bubble 16 is
enclosed between the opposed laminae within the band
seal. The band seal has inner seal portion 14I and outer
seal portion 140, both formed by opposed laminae
material. The inner seal portion is between the bubble
and the chamber. The outer seal portion is between the
bubble and edge 12E of the package.

Opening the Package

The bubble is expandable to open the package by
external pressure applied by a consumer. For small
bubbles, the consumer may simply pinch a bubble or
bubbles between his thumb and forefinger. Slightly larger
bubbles may require thumb-to-thumb pressure. The very
young and older, infirm consumers may push downward on
the bubble against a flat surface with a smooth aide such
as a spoon. The consumer may direct the bubble expansion
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the package for containing stored article 10A. The 5
encl osure material nmay be'any suitable confining

waeghamee such as plastic, paper (with wood arPdr/ug2003/026064

cotton content) fabric, cellophane, or biodegradabl e
matter. Thin nylar plastic forns a flexible filmwth
hernetic properties, and is gomonly used as a

packagi ng material. 10 Article 10A nay be any tangible
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seal has up er anlna 14U g | o @
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in sea e I
i e il TS PERR R Rela pABRRATER.
b)pmmmdeam epansies ithle. oppeosedndrndsak formisg the

|
S OHES HE P o v R R RAER oo g ngy . he
tff@qaw@@@ow@emqr@%éhpa%@é ?ﬁélbéﬂ%lla e frontier

exRanday & Ho dﬂ?%ﬁéa%mg*éy w&%x@(tte]renaiubble
?"{ b

e e RS, R, A, ol e e

be_tmeen hi s thunb and foref| nger. Slightly I arger

bubbl es t
young é??cpaloﬁeo‘g&) rféﬂﬂp%‘&onsutﬁ%@ﬁg e&sﬁ}%’&v\mmr glrdy rower
35’515@ Mblﬂﬁg‘é@md @yr It‘é'te Qmﬁoeﬁ@éf\ Wiaminees @fothpe outer

%%%?Q WHY gibbld nidadHss. These
bu e ex a Slon 2004/026693 PEI/%'2003/026064
small 1n1t1a1 flaps are grasped e consumer and

manually peeled apart further separating the opposed
laminae in order to initiate opening the band seal. The
flaps are not pre—existihg. They are not pull tabs
fabricated during the manufacturing or packaging process.
The flaps are created as the consumer expands and
breaches the bubble in order open the package.

Flap Stretching
The opposed lamina material forming the bubble and

the outer seal may stretch slightly under the applied
pressure and bubble expansion. A stretching plastic type
enclosure material such as mylar provides loose or baggy
initial peel flaps (see FIG. 1F). The looseness offers
the consumer more gripping material to start peeling the
flaps apart. ‘
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8 outward towards edge 12E of the package by applying
the pressure along the inward side of the bubble

w@e@nionabe point "X' (see FIG 1C). | nward expErnssmn3/026064

of the bubble is I[imted because the applied pressure
keeps the opposed 5 | aninae pressed together in
seal i ng engagenent along the ginward side. Therefore,
expansion due to the directed pressure is primarily

opgg@rgnygggmg t he bubble outward towards the edge of

t he package, di h

The buEHET 446BBLePERpanLPEY HOLRPOgH aang, ' fagl "B¥bach
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gnﬁgnrghégﬁerlal to start peeling the

The bubble expands under the applied pressure both
outward towards edge 12E of the apparatus and laterally,
as indicated by the small lateral arrows (see FIG. 1C).
The lateral expansion provides a laterally expanded edge
breach with laterally expanded peel flaps. Instead of the
directed pressure shown in FIG. 1C, the consumer may
press closer to the center of the bubble, causing the
bubble to expand in all directions. The bubble may expand
under the applied pressure both outward towards the edge
of the apparatus and inward towards the inner seal.
Inward expansion increases the area of the flaps, which
may infringe on the inner seal causing partial
preopening. Inward expansion stop 64S formed in inner
seal portion 64I (see FIG. 6) may be provided to hinder
inward expansion of the bubble towards the inner seal
portion. The stop directs all (or at least most) of the
bubble expansion outward towards the edge of the
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Flap Enlarging The initial peel flaps forned al ong the

wedge/obrsench becone |arger in area as the conBUIER2003/026064

peels the flaps apart (see FIG 1G and FIG 1H). This
enl arged area first 5 includes sone of the opposed
lamina material forming the Juter seal. As the flaps

are peeled further apart, _ the enlargenent i ncl udes
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age edge 22E‘n%nd éis art qa& ra1q§
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towards adjacent the bubbles. The expanding bubble merges
laterally with the adjacent bubbles, to provide a
laterally expanded edge breach 26B with expanded peel

flaps.

MULTIPLE OPENINGS - (FIG. 3)

A single storage package may have multiple bubble
arrays for providing multiple openings into a single
chamber or into multiple chambers. The multiple opening
embodiment of FIG. 3 shows storage package 30 with a
first opening site 34R along the right edge and a second
opening site 34L along the left edge. The first opening
site includes a right access region with a right band
seal and right bubble array 36R, to provide a right
opening into storage chamber 30C. The second opening site
includes a left access region with a left band seal and -
left bubble array 36L, to provide a left opening into the
chamber. Multiple opening sites offer the consumer



30 I nward expansion increases the area of the flaps,

which may infringe on the inner seal causing partia
w@e@apzsdg. | nward expansi on stop 64S forned POT/URIE3/026064

seal portion 641 (see FIG 6) may be provided to

hi nder i nward expansion of the bubble towards the

i nner seal 35 portion. The stiap directs all (or at

| east nost) of the bubble expansion outward towards
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” may be more secure. The bubbles may be different shapes
(see FIG. 5). The shape of the bubbles may indicate a
20 particular application of the stored article. The shape
(or shapes) of the bubbles may alert the user to a
particular application or situation. For example, two
critical applications in hospitals are sterility and
controlled substances. Surgical gloves and supplies
25 sealed in sterile packages may have one bubble shape such
as square bubble 568; while ordinary, non-sterile
equipment may have another bubble shape such as arrow
bubble 56A. Narcotics and other prescribed drugs sealed
in tamper-proof packages may have a bubble shape easily
30 distinguishable from over-the-counter medications.
Further, different types of medications may have
different shapes to help avoid confusion in dim lighting
during the late shift. The hospital staff can feel (or
see) the different shapes and determine the type of
35 medication. Bubble 56A is arrow shaped pointing outward
towards the edge of the package in the direction of
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chanber or into nultiple chambers. The multiple
openi ng enbodi nent of FIG 3 shows storage package 30
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and a second 30 opening site 34L along the |eft edge.

The first opening site includes a right access region
with a right band seal and rigght bubble array 36R to
prOV|de a right opening into storage chanber 30C. The
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shapes) ¥i11dkh B iasy Mah dditdrdsts WRILL Gubbles may

just "peep" or whistle sound. A bubble may have a

residual internal pressure dgreater than ambient external
pressure to breach faster and provide a firmer bubble
with a crisper breaching sound. Soft, spongy bubbles
breach slower and make a flatter sound. An "odd"
breaching sound, different from the usual sound, may
indicate a failing or tampered seal.

Substance in Bubbles

- The bubbles may contain a f£luid (or fluid-like)
substance which is displaced by the applied pressure to
cause the bubble expansion. The bubble fluid may be any
suitable gas such as an inert gas, or combination of
gases, or just ambient air. Alternatively, the bubble
fluid may be any suitable liquid such as water (or
distilled water) or a substance such as a solvent or oil
that cooperates with the stored article after opening.
Bubble liquids are less compressible than bubble gases,
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sealed in sterile packages nmay have one bubbl e shape

such as square bubble 56S; while ordinary,
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simlar to a
fragrance or flavor distinct from the stored article.

Large Embodiments

The storage package may be large, suitable for bulk
transport, such as unloading from trucks or rescue drops
of supplies from the air. Food, water, medicines,
blankets and other essential supplies may be dropped to
‘famine victims in remote locations and to water bound
flood victims. The bubble-seal for this large embodiment
ﬁay have 1arge bubbles which may be edge breached by foot
pressure and/or pressure from a heavy object such as a
rock from the rescue site. The recipient places his boot
on the bubble and steps down with his full weight to
expand the bubble towards edge breach.
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external pressure to breach faster and provide a
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characteristic of the fluid such as transparency or
col or whep exposed to a contam nate. The contam nate

may be YRATIGWHi SANIHBRY Rk 1399t Hh® @ lergure and
engmbodbmaht s Usows hexyDE NwitWowh dapertsinderfbobbtiee

th{:gffggpé éf' tlzl"?g fﬁvér?ta:llfgn. Further, features of
embodiments shown in various figures may be employed in

combination with embodiments shown in other figures.
Therefore, the scope of the invention is to be determined
by the terminology of the following claims and the legal
equivalents thereof.
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i nner seal. The bubble fluid may have a fragrance
distinct fromthe external environment for indicating
outward | eakage through the ggter seal. Further, the
fluid may have a 20, fragrance or flavor distinct from
the st MERCIAIN dle.OUR aANjJAEENTHION I nent s The storage
package may be | arge, suitable for bulk transport,
such as unl oading fromtrucks or rescue drops 25 of
suppl i €8 & drthlike 92l RorRratatse fomedisdile opening a
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t hee &1 ind hatigaddtewb} ect s of this |nvent| on have been

achi eved as descrj bed her i.nhef b

bubbl e-3&2Fed %]pjp%ﬁ;a}l"[kﬁl@eb}%r lpje{bkt ge bv%“gh per%}%fbsed
eabsgtwaeni tige bypposednkaminae ;The bubbl es are edge

b h b

reacheg, by, Qfsggsrlgafmalg%ﬂﬁﬁw%w% heeerfas@aneen

small initial pee Y I n
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onl ymbhsef | ngers wi thout tearing the tough c! osure
T ol LR SR SERR G U e 44 beteen
adtheebubblbbied thereduerefl. tiedippddibackioxmed by the
pr8¥£g§gd laminae;
the bubble is expandable towards the edge of the
apparatus by applied pressure separating the opposed
laminae, until the bubble breaches at the edge creating
an edge breach in the outer seal portion; and
opposed peel flaps formed by the opposed laminae of’
the outer seal portion along the edge breach as the
bubble breaches, which flaps are peeled apart separating
the opposed laminae to open the band seal.

2) The bubble-seal apparatus of Claim 1, further
comprising opposed resealable engaging structure along
the opposed lamina material forming the inner seal
portion, to permit resealing the chamber after the band
seal has been opened.
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Various changes may be made in the structure and

enbodi nents shown herein w thout departing fromthe

20 concept of the invention. Egrther, features of

enbodi ments shown in various figures may be enpl oyed
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5) The bubble-seal apparatus of Claim 4, wherein the
bubble has a residual internal pressure greater than
ambient external pressure to provide a firmer bubble with
a crisper breaching sound.

6) The bubble-seal apparatus of Claim 1, wherein the
shape of the bubble indicates a particular application of
the stored article.

7) The bubble-seal apparatus of Claim 1, wherein the
texture of the bubble indicates a particular application
of the stored article.

8) The bubble-seal apparatus of Claim 1, wherein the
bubble is arrow shaped pointing in the direction of
expansion outward towards the edge of the apparatus.
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| am nae of 23 the outer seal portion along the edge
breach as the 24 bubbl e breaches, which flaps are
peel ed apart separating 25 tH%7opposed | am nae to
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reseal i ng the chanber ter"the band 5 seal has been
opened; WD 2004/ 026693 PCT/ US2003/ 026064 16 1 3) The

1 bubbl e- seal Tappdudble-ebal apphtathrbhetla®m 1, wherein

coppri si.ng-.3 a_ftirnst. ed of, the apparatjus with a
2 figg %@%%%g cE“FS&anahggPﬁﬂ QHFFﬁsgaga 8 digPlaRgdaby the
3 fippplBheBbbeesstwening a first pair of flaps, to

provide a first opening 6 into the chanber; and 7 a
second edge of the apparatus with a second access 8

1 region Ravi AYeabubbdrdseahdapparabng afs€tahw bObbwhegein
2 foERenpuBblecEndipaik aagggaps, to provide a second

10 opening into the chanber. 1 4) The bubbl e-sea
apparatus of Claiml, wherein the 2 bubble provides a

1 distinci2br Faehbnpbleusdabheppadgeusd bfeathed 11, wherein

inghgaggggighghbggﬁtbgggle has breached and the 4
outer 3eal portion has béen opened by the expansion of

5 the bubble. 1 5) The bubbl e-seal apparatus of C aim

1 4, wherebh the bdbbubbkeahasppatrgehdUst EDLEHNBD, wherein
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pressuye eat.er ,than 3 apbient external pressure to
prggﬁdéuggﬁﬁr Piguphl 8 3%?“134 a crisper breaching
sound. 1 6) The bubbl e-seal apparatus of Caiml,

wherei nyhherhe pubble-seal apparatus of Claim 13, wherein
the liquid is water.

15) The bubble-seal apparatus of Claim 10, further
comprising an active ingredient in the bubble fluid for
altering a visual characteristic of the fluid wheﬁ
exposed to a contaminate.

’ 16) The bubble-seal apparatus of Claim 10, wherein
the bubble fluid has a fragrance distinct from the
external environment.

17) The bubble seal apparatus of Claim 10, wherein
the bubble fluid has a fragrance distinct from the stored
article.

18) The bubble seal apparatus of Claim 10, wherein
the bubble fluid has a flavor distinct from the stored
article.
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texture of the bubble indicates a particul ar
application 3 of the stored article. 1 8) The
bubbl e- seal apparatus of C aimgl, wherein the 2
bubbl e is arrow shaped pointing in the direction of 3
expansi on outward towards the edge of the apparatus.
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22) The bubble-seal apparatus of Claim 1, further
comprising an inward expansion stop formed in the inner
seal portion, for hindering inward expansion of the
bubble towards the inner seal portion and directing the
bubble expansion outward under the appliéd pressure
towards the edge of the appa;atus.

23) The bubble-seal apparatus of Claim 1, wherein
the opposed peel flaps formed along the edge breach
become enlarged in area as the flaps are peeled apart to
include opposed lamina material forming the outer seal
portion.

24) The bubble-seal apparatus of Claim 1, wherein
the opposed peel flaps formed along the edge breach
become larger in area as the flaps are peeled apart to
include opposed lamina material forming the outer seal
portion and opposed lamina material forming the bubble.



3 article. 1 18) The bubbl e seal apparatus of C aim
10, wherein 2 the bubble fluid has a flavor distinct
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of Cdaiml, 2 wherein the applied pressure is directed
pressure urging 3 the bubbl e igxpansi on out ward
towards the edge of the 4 apparatus. 1 20) The
bubbl e- seal apparatus of daim1l, 2 wherein the bubble
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to 4 include opposed lamna nmaterial formng the

outer seal 5 portion. 1 24) The bubbl e-seal apparatus

of Caiml, wherein 2 the opposed peel flaps forned

al ong the edge breach



3 becone larger in area as the flaps are peeled apart
to 4 include opposed lamna material form ng the
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form ng the bubble. WO 2004/ 026693 PCT/ US2003/ 026064
19 1 25) The bubbl e-seal apparatus of Caim1, wherein
2 the opposed peel flaps formd8@ al ong the edge breach

3 becone_|arger in area as the flaps are peel ed apart
to 4 ifél ReStPIRSePIERiIRr nRERT B 18DY ni ng t he
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form t he bubble. . 6 and opposed |.an na
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A storage package, conprising: 2 enclosure materi al
fo?ﬁ?%bg% %ﬂ%ﬂ% éﬂfthin a 3 package for containing a
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seal encl osed between the opposed | am nae; 11 an i nner
seaf™pB*Eion within the band seal between 12 the
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the bubbles are expandable towards the edge of the
package by applied pressure progressively separating the’
opposed laminae, until breaching at the edge creating an
edge breach in the outer seal portion; and
opposed peel flaps formed by the opposed laminae of
the outer seal portion along the edge breach during the
bubble breaching, which flaps are peeled apart separating
the opposed laminae to open the band seal.

28) The package of Claim 27, wherein the bubbles
form an array of bubbles.

29) The package of Claim 27, wherein the bubbles
form a sequence of bubbles.

30) The package of Claim 27, wherein the bubbles
form a line of adjacent bubbles.



1.6 opposed | am nae; 17 the bubbl es are expandabl e
towards the edge of the 18 package by applied
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| am nae, until breaching at the edge creating an 20
edge breach in the outer seal portion; and 21 opposed
peel flaps fornmed by the opposged | am nae of 22 the
outer seal portion along the edge breach during the
23 bubbl e breaching, which flaps are peel ed apart
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buBBle§heo spBensakear ray of bubbles. 1 29) The package
of Caim27, wherein the bubbles '2 form a sequence

of bubblg;. é 30) The pa kage,of Claim 27, wherein the
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Caim 27, wherein the bubbles are 2 all the sane

size. 1 32) The package of Claim 27, wherein the
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1 34) The package of C ai m:27, wherein the bubbles 2
have different shapes. 1 35) The package of C aim 27,
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és to laterally 4 merge with
adj acent bubbles, to provide a laterally 5 expanded

edge breaghThkt BagxRgRIBE BEEimf b 4PSyherein each bubble
under applied pressure expands towards the edge and also
expands laterally towards . adjacent bubbles to laterally
merge with adjacent bubbles, to provide a laterally
expanded .edge breach with expanded peel flaps.



