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(57) ABSTRACT 

The present invention provides a storage system having a 
storage device having at least one polymeric sheet sealed 
along a portion of its’ periphery to provide an opening to a 
storage space; a resealable closure structure adapted to seal 
the opening to the storage space, the resealable closure struc 
ture comprising selectively engaging male and female pro 
?les and a sealing compound comprising liquid silicone and 
at least one ?ller in proportions suitable for at least incidental 
contact to food items contained Within the storage space; a 
vacuum valve assembly disposed on the polymeric sheet; a 
stand-off structure disposed adjacent to the vacuum valve 
assembly, Wherein the stand-off structure has a series of 
raised surfaces facing the vacuum valve assembly; a portable 
vacuum pump assembly structured to engage the vacuum 
valve assembly; and a liquid separator assembly coupled to 
the portable vacuum pump assembly. 
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STORAGE SYSTEM HAVING A DISPOSABLE 
VACUUM BAG 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional application of US. 
patent application Ser. No. 11/617,300 ?led Dec. 28, 2006, 
Which is a divisional of US. patent application Ser. No. 
11/186,131 ?led Jul. 20, 2005, Which claims the bene?t of 
US. Provisional Application Ser. No. 60/590,858, ?led on 
Jul. 23, 2004, 60/602,685 ?led onAug. 19,2004, and 60/609, 
920, ?led on. Sep. 15, 2004. Each of the above referenced 
patent applications is incorporated herein by reference herein 
in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a ?exible, inexpen 
sive, evacuable storage device optionally having a resealable 
opening Which includes a caulking composition disposed 
along a closure structure suitable for at least incidental con 
tact to food items contained Within the storage device. The 
present invention also relates to a vacuum storage device and 
a system for vacuum storage. 

Reported Developments 

[0003] Flexible, sealable storage devices, such as Con 
sumer Storage Bags are commonly used to store items such 
as, but not limited to, food. These devices typically have a bag 
body made from a thin, ?exible plastic material and include a 
resealable closure. While inexpensive and easy to use, these 
devices also alloW a quantity of air to be enclosed With the 
item being stored. Air Within a storage device containing food 
is not desirable as the air reacts With the food and Will cause 
spoliation. Additionally, When storage bags are placed in a 
beloW freezing environment, typically in a freezer, “freezer 
burn” may also damage the food items. Freezer burn occurs 
When moisture is draWn from the food item and forms ice, 
typically on the food item. Freezer burn is reduced When 
entrapped air is substantially eliminated from the storage 
device With concomitant contouring of the bag Wall of the 
storage device around the food item. Consequently, less mois 
ture Will be draWn out of the food item. To this end it is knoWn 
to evacuate a ?exible storage device prior to sealing it. HoW 
ever, such systems heretofore did not include a resealable 
opening in the storage device. 
[0004] Prior systems that evacuate ?exible storage bags 
typically include a large device having a vacuum unit and a 
heat sealer structured to bond sheets of plastic together. The 
user typically cuts a length of plastic from a roll of plastic and 
uses the heat sealer to form the plastic into a bag With an 
opening. After an item has been placed in the bag through the 
opening, the vacuum unit is then used to remove substantially 
all of the air from the bag and the bag is sealed. Systems such 
as these fabricate a bag or pouch that can only be used once. 
The cost of material is high as reusability is not an option. 
These large devices are not portable and the act of forming a 
bag is time consuming. 
[0005] There is need for a vacuum storage system utilizing 
a portable vacuum device and optionally a resealable, evacu 
able, ?exible storage device. Resealable closure systems are 
knoWn, for example, interlocking pro?les used in plastic 
bags. HoWever, in a typical resealable closure, engagement of 
the sealing structures is rarely perfect, leaving gaps in the 
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pro?le seal. Moreover, during manufacture of reclosable 
devices, frequently seals at the ends of the reclosable device 
distort the engaging portions of the closure Which can also 
provide an unsealed region in the closure. As a consequence 
of these and other problems associated With resealable clo 
sures, a bag utilizing a: resealable closure may not be air tight. 
Consequently When a bag utilizing a resealable closure is 
subjected to a pressure differential, for example, When it is 
evacuated or When there is a partial pressure differential of a 
particular gas betWeen the inside and outside of the bag, gas 
can leak across the resealable closure and enter, or leave the 
sealed package through the closure. Thus, gases, for example, 
air may penetrate into a sealed bag, or for example Water 
vapor may leak from a sealed bag. This is especially a prob 
lem When the interior of the bag is at a different pres sure than 
the ambient air, for example, When the bag is under a vacuum, 
or When the bag contains a gas at a higher or loWer partial 
pressure than the gas is present in the ambient. 
[0006] Accordingly, there is a need for a ?exible, resealable 
storage device Wherein the sealing structure has a resistance 
to ?uid permeability under a pressure differential across the 
sealing device. Moreover, there is a need for a pre-made, 
inexpensive, ?exible, reusable storage device having a valve 
structured to operate With a portable vacuum pump. Addition 
ally, there is a further need for a resealable closure that pro 
vides for reduction in entrapped air, a ?exible bag Wall to 
maintain item conformance, and an air tight seal providing 
reduced permeability to oxygen, atmosphere intrusion or 
transmission, bacteria, molds and/or other sources of con 
tamination When used in combination With vacuum pump 
technology. There is also a need for vacuum pump technology 
Which provides for portability and utility in evacuating a food 
storage ?exible package. 

SUMMARY OF THE INVENTION 

[0007] These needs, and others, are met by the present 
invention that provides in one aspect a vacuum system com 
prising: (a) a vacuum pump having a suction side; (b) a 
vacuum conduit in ?uid communication With said vacuum 
pump suction side, the vacuum conduit comprising: (i) a 
gas/liquid separator means; (ii) at least one vacuum valve 
optionally comprising a caulking compound (also termed 
herein a caulking composition) disposed therein; (iii) option 
ally, a standoff structure; (iv) optionally one or more quick 
connect means; (c) an evacuable package de?ning an interior 
space in ?uid communication With said vacuum conduit; and 
(d) optionally, a resealable closure de?ning an opening of said 
evacuable package. In some preferred embodiments the 
vacuum pump is portable. 
[0008] In one embodiment, the vacuum system comprises a 
kit containing in one assembly the vacuum pump, a liquid 
separator means and a portion of the vacuum conduit termi 
nated With one portion of a quick-connect means, and in a 
second assembly, an additional portion of the vacuum conduit 
comprising a cooperating portion of the quick-connect 
means, a vacuum valve, an evacuable package and optionally 
a stand-off structure. In some preferred embodiments, the 
vacuum pump assembly is provided in a break-apart form 
Wherein one portion of the system comprises the vacuum 
pump integrally assembled With some portions of the vacuum 
conduit, for example, the liquid/ gas separator, terminating in 
a quick-connect means, and the remaining portions of the 
vacuum conduit are provided integral With the evacuable 
storage package, for example, a vacuum valve having a coop 
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erating quick-connect means arranged in the remaining por 
tion of the vacuum conduit and integral With the ?exible 
package and optionally a stand-off structure. 

[0009] In one embodiment the standoff structure comprises 
an embossed plastic sheet having a channel side and a pro 
jection side. In one embodiment the standoff structure is 
positioned Within the evacuable package having the channel 
side in ?uid communication With the vacuum conduit and 
vacuum valve, and having the projection side proximal to the 
interior space de?ned by the package. 
[0010] In another aspect, the present invention provides an 
evacuable storage package de?ning an interior space, a 
vacuum valve in ?uid communication thereWith, optionally a 
standoff structure in ?uid communication With the vacuum 
valve, and optionally a resealable closure de?ning an opening 
into the interior space of the package Wherein the resealable 
closure comprises at least one set of interengaging pro?les. 
[0011] In some embodiments the resealable closure de?n 
ing the opening of the inventive storage package comprises at 
least one pair of opposed interengaging pro?les Wherein at 
least one of said interengaging pro?les has associated there 
With a portion of the closure comprising a loW density sealing 
material, thus providing a region in the closure having a high 
degree of conformance With the associated interengaging por 
tion of the closure and as Well as insuring that When the 
closure is end-sealed, a gap free seal is provided. In some 
embodiments the sealing material comprises a portion of one 
or both interengaging pro?les. In some embodiments the 
sealing material comprises a portion of the ?ange or of a post 
of the closure. In some embodiments the sealing material 
comprises the entire length of the pro?les. In some embodi 
ments the sealing material comprises selected portions of the 
pro?les, such as the periphery portions of one or both of the 
interengaging pro?les. In some embodiments the portion of 
the closure comprising the sealing material is made from a 
polyole?n material having a density of not more than 0.925 
g/cm3, as de?ned according to ASTM D1505-03, entitled 
“The standard test method for density of plastics by density 
gradient techniques”, Book of Standards Volume 08.01 (25). 
In some embodiments the resealable closure is used in con 
junction With a caulking composition. In one embodiment of 
the present invention, the caulking composition acts to ?ll one 
or more voids betWeen the interengaging pro?les, thus reduc 
ing the in?ltration of ambient into the storage device When it 
is sealed and placed in a condition of reduced pressure. 

[0012] In some embodiments the caulking composition is 
disposed proximal to the interengaging closure pro?les such 
that it is in?ltrated into any gaps existing in the closure When 
the closure pro?les are engaged. 
[0013] In some embodiments the caulking composition 
comprises a mixture suitable for at least incidental contact to 
food items. In some embodiments the caulking composition 
maintains chemical stability throughout a temperature range 
suitable for food storage and packaging. 
[0014] In one embodiment the caulking composition is 
positioned on the ?rst male pro?le and/or the ?rst female 
pro?le. In one embodiment the caulking composition is 
placed proximal to the interengaging pro?les of the closure in 
one or more positions that permit it to in?ltrate gaps formed in 
the seal formed by the interengaged pro?les, for example, as 
applied to the ends of the closure near the crush area, and as 
a continuous bead along the closure either on or betWeen one 
or more of the interengaging pro?le portions. 
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[0015] In another embodiment of the present invention, the 
resealable closure device further comprises at least a second 
set of interengaging pro?les positioned in close proximity 
and parallel to the ?rst set of interengaging pro?les. In one 
embodiment having multiple pairs of interengaging pro?les, 
in addition to sealing material being positioned betWeen each 
of the engaged portions of the interengaging pro?les, a bead 
of caulking composition may be positioned Within the space 
separating the substantially parallel sets of interengaging pro 
?les. 
[0016] In one embodiment, the caulking composition com 
prises constituents such that it maintains integrity, Without 
decomposition, throughout a temperature range suitable for 
packaging and food storage. Temperatures suitable for pack 
aging and food storage typically range from approximately 
—100 F. to approximately +160o F. In one embodiment the 
caulking composition comprises liquid silicone and a ?ller, 
e.g. fumed silica, in proportions to provide a grease With a 
grease consistency number of approximately 2.0, as charac 
teriZed by National Lubricating Grease Institute (NGLI) stan 
dards. In one embodiment, the caulking composition com 
prises a soy adhesive, such as Pro-cote®. soy polymer 
available from DuPontTM. In another embodiment, the caulk 
ing composition comprises soy oils, for example, those avail 
able from CargillTM. Industrial Oils & Lubricants. In one 
embodiment the caulking composition comprises tWo reac 
tive constituents, each residing on a different portion of the 
closure, such that When the interengaging pro?les of the 
closure are engaged the tWo constituents are admixed, pro 
viding a reaction product Which in?ltrates at least one void 
de?ned by the interengaging closure pro?les. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] A full understanding of the invention can be gained 
from the folloWing description of the preferred embodiments 
When read in conjunction With the accompanying draWings in 
Which: 
[0018] FIG. 1 is a front vieW of the storage device. 
[0019] FIGS. 2-7 are cross-sectional vieWs of resealable 
closure devices including a caulking composition and/ or seal 
ing material. 
[0020] FIG. 8 (perspective vieW) depicts one embodiment 
of the present invention in Which a clamping means provides 
a resealable closure. 

[0021] FIG. 9 is an exploded vieW of the vacuum valve 
assembly. 
[0022] FIGS. 10a-10c are front vieWs of stand-off struc 
tures. 

[0023] FIGS. 11a-11c are isometric vieWs of stand-off 
structures. 

[0024] FIGS. 1211-1219 are cross-sectional vieWs of stand 
off structures. 
[0025] FIGS. 13a-13d are isometric vieWs of embodiments 
of the storage device in an unfolded condition. 
[0026] FIG. 14 is an isometric vieW of the storage device in 
a folded condition. 

[0027] FIG. 15 is a cross-sectional vieW of the storage 
device depicted in FIG. 14 along section line 9-9. 
[0028] FIGS. 16a-16b illustrate the front vieW of the clos 
ing clip and the side vieW of the closing clip. 
[0029] FIG. 17 is a side vieW of an end stop. 
[0030] FIG. 18(11) is an isometric vieW of a suction cup tip 
of a portable vacuum pump and 
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[0031] FIG. 18(b) depicts a side cross-sectional vieW of the 
suction cup tip depicted in FIG. 18(a). 
[0032] FIG. 19 is an exploded, cross-sectional vieW of the 
liquid separator. 
[0033] FIG. 20 is an exploded, isometric vieW of the liquid 
separator. 
[0034] FIG. 21 is an isometric vieW ofa bag in use, Wherein 
the bag includes a stand-off structure and vacuum valve 
assembly. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0035] The present invention is noW discussed in more 
detail referring to the drawings that accompany the present 
application. In the accompanying draWings, like and/or cor 
responding elements are referred to by like reference num 
bers. In one embodiment of the present invention, a vacuum 
system is provided that may include a portable vacuum pump 
and an evacuable package in communication through a 
vacuum conduit. The evacuable package may optionally 
include a stand-off structure and a resealable closure having a 
caulking composition disposed thereon. In one embodiment, 
the resealable closure comprises interlocking pro?les on 
Which the caulking composition is disposed to provide a gas 
permeation resistant seal in the resealable closure. The 
vacuum conduit provides communication betWeen the por 
table pump and the storage portion of the evacuable bag, 
Wherein the vacuum conduit comprises at least a valve assem 
bly and optionally a stand-off structure. In one embodiment, 
the stand-off structure provides a means to substantially 
eliminate the incidence of trapped air Within the storage area 
of the evacuable package. Each of the aspects of the inter 
locking pro?les, the caulking composition, the vacuum valve 
assembly, the stand-off structure, and the vacuum pump are 
noW discussed in greater detail. 
[0036] Referring to FIG. 1, in one embodiment, the ?ex 
ible, resealable storage device 10 comprises a ?exible mate 
rial 12 shaped as an evacuable package 14 (also referred to as 
evacuable bag). The ?exible material 12 is preferably a plastic 
sheet 16, such as polyole?n. The sheet 16 is, preferably, 
rectangular. In one embodiment, the sheet 16 is folded over 
upon itself and tWo lateral sides 15 are sealed adjacent to the 
periphery to provide an opening 18 to a storage space 22. As 
such, the periphery of the bag 14 is substantially sealed. In 
another embodiment of the present invention, the entire 
periphery of the evacuable bag 14 is heat sealed. 
[0037] In one embodiment of the present invention, the 
evacuable package 14 may be a multilayer bag comprising an 
inner sealant layer and a barrier/strength layer. The inner 
sealant layer may comprise LDPE (loW density polyethylene) 
or LLDPE (linear loW density polyethylene) and the barrier/ 
strength layer may comprise Nylon, PP (polypropylene) or 
PET (Polyester). As used herein the term “loW density” in 
conjunction With polyethylene denotes a material having a 
density of no greater than 0.925 g/cm3, as de?ned by ASTM 
standard D- 1 55-03, Wherein the density may be adjusted With 
the addition of ethylene vinyl acetate (EVA). Another 
example of a multilayer bag and a method of forming a 
multilayer bag is described in Us. Pat. No. 4,267,960, titled 
“Bag For Vacuum Packaging of Meats or Similar Products”, 
?led Aug. 29, 1979, Which is incorporated herein by refer 
ence. 

[0038] In the embodiments of the present invention in 
Which the evacuable bag 14 has an opening 18 to the storage 
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space 22, the bag opening 18 includes a resealable closure 20. 
The resealable closure 20 may include a set of interlocking 
pro?les. In one example, the set of interlocking pro?les 21 
may include resilient, selectively engaging male and female 
pro?les 21 (tongue-and-groove closure), structured to seal the 
opening 18. It Will be appreciated that there are numerous 
interlocking pro?le geometries knoWn, Which can be 
employed in the present invention. 
[0039] With reference to FIG. 2, in one embodiment, the 
selectively engaging pro?les of closure 21 (also termed 
herein sometimes for convenience as interengaging pro?les) 
are positioned along tWo opposing ?exible ?anges (also 
termed herein sometimes for convenience as “panels”) 
including a ?rst ?ange 50 and a second ?ange 52.As shoWn in 
FIG. 2, the tWo ?exible, panels 50, 52 may include a raised 
surface 68, 69 on the inside surface of the panels disposed 
outside the resealable closure. The ?rst ?ange 50 includes a 
male pro?le having at least one protrusion 54 that extends 
laterally across the bag 14. The second ?ange 52 includes a 
female groove 60 de?ned by at least tWo protrusions (56, 58). 
[0040] Still referring to FIG. 2, there may be multiple pro 
trusions 62, 64, extending from the ?rst and second ?anges 
50, 52 and forming multiple corresponding male pro?les and 
female grooves (also termed herein sometimes for conve 
nience as a female pro?le). The protrusions 54, 56, 58, 62, 64 
are generally formed from a polyole?n material With a den 
sity of not less than approximately 0.925 g/cm3, preferably 
those described as a High Melt Index polyole?n (HMI). More 
speci?cally, the protrusions 54, 56, 58, 62, 64 may comprise 
High Melt Index (MI) Polyethylene materials and Ethylene 
Vinyl Acetate (EVA) Copolymers, particularly those having a 
vinyl acetate content of from about 4 Weight percent to about 
12 Weight percent. In addition, portions of the interengaging 
pro?les and/or surrounding closure structures may include 
one or more features comprising loW melt index or Ultra LoW 
Density (ULD) Polyole?ns. As used herein, the term “Ultra 
LoW Density” denotes a density no greater than approxi 
mately 0.925 g/cm3. As Will be appreciated, the density may 
be adjusted With the addition of EVA. At least one protrusion 
54, 56, 58, 62, 64 may include a bead 66 ofpolyole?n material 
With a density of not more than approximately 0. 925 g/cm3 . In 
some embodiments a bead 66 of softer material is disposed at 
the tip ofa protrusion 54, 56, 58, 62, 64 and is structured to 
engage the opposing side 50, 52. The bead 66 of softer mate 
rial is hereafter referred to as a bead of sealing material 66. 

[0041] As discussed above, the bead of sealing material 66 
may have a loWer density than the protrusions 54, 56, 58, 62, 
64. During the engagement of closure 21, the loWer density 
and hence more compliant bead of sealing material 66 con 
forms to the geometry of the higher density and more rigid 
material comprising the portion of the closure against Which 
the head of the pro?le abuts upon engagement. The softer 
material abuts the closure With increased conformance to the 
abutting surface, advantageously providing a more effective 
seal against ?uid exchange betWeen the interior of the pack 
age and the ambient, for example, the intrusion of gas and the 
exterior atmosphere into the evacuable bag 14. Regardless of 
the above described embodiments, the resealable closure 21 
and its associated interlocking structures can comprise resil 
ient materials of varying densities and melt indexes. Accord 
ingly, embodiments Within the scope of the present disclo 
sure, including combinations of materials selected to achieve 
sealant conditions under vacuum and reduced temperature 
conditions. 
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[0042] The protrusions forming the male pro?le may also 
be referred as a pro?le having a male head. The protrusions 
de?ning the female pro?le (also referred to as a groove) may 
also be referred to as pro?le having a female head and a ?llet 
positioned to provide a groove. The resealable closure struc 
ture 20 may further include a closing clip structured to ensure 
the complete engagement of the closure pro?les. Speci?cally, 
the closure clip functions to ensure that the interengaging 
pro?les are engaged as the clip is disposed along a ?rst direc 
tion, but does not affect the engagement of the pro?les When 
disposed along the direction opposite to that of the ?rst direc 
tion. 

[0043] Regardless of the speci?c details of construction or 
interaction of the pro?les of resealable closure 21, the interen 
gaging portions of the resealable closure of the present inven 
tion preferably includes a caulking composition 99. For 
example, the caulking composition may be positioned on at 
least one protrusion 54 on the ?rst ?ange 50 and/or at least one 
protrusion 56, 58 on the second ?ange 52 of the closure 21, 
Wherein the caulking composition 99 assists in creating an air 
tight seal to the storage space 22. Speci?cally, during engage 
ment of the ?rst and second ?ange protrusions 54, 56, 58, 62, 
64 of the male and female pro?les, the caulking composition 
99 sits Within the groove 60 to ensure an air-tight seal of the 
male and female pro?le. Speci?cally, the caulking composi 
tion 99 is positioned to in?ltrate the void space de?ned 
betWeen the engaged interlocking pro?les of closure 21. 
Without Wishing to be bound by theory, it is believed that that 
the caulking composition 99 acts to in?ltrate gaps betWeen 
the male and female pro?les, thus reducing the in?ltration of 
ambient into the storage device When it is placed in a condi 
tion of reduced pressure. 

[0044] Accordingly, the resealable closure 20 is prepared 
before sealing by introducing the caulking composition onto 
one or more members of the interengaging pro?les or onto a 
surface of the closure proximal to the interengaging pro?les, 
by methods such as deposition or injection, Where it Will be 
distributed during the interlocking process Within incipient 
gaps left betWeen the interengaging pro?les after interlock 
ing. Altemately, prior to sealing the closure, the caulking 
composition can be placed proximal to knoWn areas, in Which 
the sealing pro?le is prone to exhibit gapping, for example, 
the ends of the male and female pro?les 21 at the bag’s 
periphery. The portions of the male and female pro?les at the 
bags periphery are engaged by crush seal, Which is often the 
site of leakage in the closure device. The voids caused by the 
crush seal engagement at the male and female pro?le may be 
?lled With caulking composition to substantially reduce the 
incidence of leakage. 
[0045] The caulking composition 99 may comprise any 
material that provides a selectively reversible air tight seal 
betWeen interengaging members of the resealable closure 21, 
in Which the caulking composition 99 is suitable for at least 
incidental contact to food items inserted through the opening 
to the storage space. Preferably, the caulking composition 
maintains its chemical structure throughout the operable tem 
perature range of storage device 10. The term “suitable” for at 
least incidental contact denotes compounds that are eligible 
for compliance With or equivalent to being in compliance 
With the Federal Food Drug and Cosmetic Act (Title 21 of the 
Code of Federal Regulations) standards for being generally 
recogniZed as safe (GRAS). The term “at least incidental 
contact” includes at least the unanticipated contact of food 
items being passed through the opening on Which the closure 
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strip is positioned as the food items are being inserted into the 
storage space. Although indirect contact betWeen the caulk 
ing composition and the food items is preferred, in some 
embodiments the caulking composition may more directly 
contact the food, so long as the interaction betWeen the food 
items and the caulking composition is in accordance With the 
regulations of the Federal Food Drug and Cosmetic Act. 

[0046] It is noted that caulking compositions that are suit 
able for at least incidental food contact may be consistent With 
the classi?cation of materials for “lubricants With incidental 
food contact” according to Title 21 of the United States Code 
of Federal Regulations §178.3570 (revised as of Apr. 1, 23), 
so long as the materials are consistent With the Federal Food 
Drug and Cosmetic Act and have an operable temperature 
range suitable for food storage and packaging. In some pre 
ferred embodiments, the operable temperature range of the 
storage device is de?ned as the temperature range that the 
storage bag is typically subjected to in shipping, packaging 
and food storage applications, for example, food storage 
applications ranging from approximately —100 F. to approxi 
mately 1600 F. One example of a caulking composition that is 
listed as a “lubricant With incidental food contact” according 
to Title 21 of the United States Code of Federal Regulations 
§ 178.3570 and has an operable temperature range suitable for 
food storage and packaging comprises dimethylpolysiloxane. 
Another example, is soy-based oils, for example, those dis 
tributed by Cargill Corp., and soy-based adhesives, for 
example, those distributed by DuPont as Pro-coteTM soy poly 
mers. 

[0047] In order to provide an air tight seal, in some embodi 
ments the caulking composition 99 should be selected to have 
a Work penetration of about 290 to about 340, in Which the 
Work penetration is measured at 60 strokes and a temperature 
of 77° F. in accordance With the National Lubricating Grease 
Institute (N LGI) system for rating greases by penetration and 
ASTM D217-97 titled “Standard Test Methods for Cone Pen 
etration of Lubricating Grease” (1997). The NLGI classi?es 
greases by consistency numbers as measured by Worked pen 
etration. In a preferred embodiment, the caulking composi 
tion 99 has a Work penetration on the order of about 290 to 
about 340 and is classi?ed as a grease having a NLGI consis 
tency number equal to approximately 2. Although it is pre 
ferred that the caulking composition 99 have NLGI consis 
tency number equal to approximately 2, greases having loWer 
or higher NLGI consistency numbers may alternatively be 
utiliZed, so long as the caulking composition 99 may be 
applied to the interengaging pro?les of closure 21 using con 
ventional injection methods and that the caulking composi 
tion 99 is contained Within the closure 21 When exposed to 
temperatures consistent With food storage container applica 
tions. 

[0048] One example of a caulking composition 99, Which 
meets the above requirements is silicone grease. Silicone 
grease is an amorphous, fumed silica thickened, polysilox 
ane-based compound. Silicone grease is formed by combin 
ing liquid silicone With an inert silica ?ller. One example of 
liquid silicone that may be utiliZed in forming silicone grease 
having suitable Work penetration properties is: polydimeth 
ylsiloxane having a speci?c gravity on the order of about 
0.973 and a viscosity greater than about 3 centistokes, pref 
erably on the order of about 350 centistokes. Fumed silica, an 
inert silica ?ller, has a chain-like, particle morphology and 
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When incorporated into liquid silicone forms three dimen 
sional networks that trap the liquid and effectively increases 
the liquid’s viscosity. 
[0049] Silicone grease may provide desired Work penetra 
tion values and temperature range to produce an adequately 
air tight seal betWeen the interengaged pro?les of closure 21 
by selecting the proper proportions of inert silica ?ller to 
liquid silicone. The proportion of inert silica ?ller to liquid 
silicone is generally selected to ensure that separation of 
liquid from solid in the silicone grease is substantially elimi 
nated throughout the operable temperature range of the bag as 
applied to food container storage. In general, proportions of 
inert silica ?ller to liquid silicone are selected to yield a 
silicone grease viscosity that Would not inhibit the application 
of the silicone grease onto the closure 21. The proportion of 
inert silica ?ller to liquid silicone is preferably less than 
approximately 30% by Weight. Even more preferably, the 
proportion of inert silica ?ller to liquid silicone is on the order 
of 6% by Weight. 
[0050] In one highly preferred embodiment, the silicone 
grease 99 is provided by ClearcoTM Silicone Grease (food 
grade) provided by Clearco Products Co., Inc., Bensalem Pa. 
ClearcoTM Silicone Grease (food grade) has a Work penetra 
tion value of about 290 to about 340, in Which the Work 
penetration is measured at 60 strokes and a temperature of 77° 
F. ClearcoTM Silicone Grease (food grade) comprises 94% 
dimethylpolysiloxane and 6% fumed silica by Weight % and 
has a speci?c gravity on the order of about 1.1. ClearcoTM 
Silicone Grease may be utiliZed at temperatures ranging from 
approximately —400 F. to approximately 40 F. Without chemi 
cal decomposition and is therefore Well suited for food stor 
age applications. In this embodiment of the present invention, 
the silicone grease 99 may be positioned along at least one of 
the male and female pro?les of closure 21, Wherein incidental 
contact to food being inserted into the storage space of the 
storage device typically accounts for less that 5.0 ppb of 
silicone grease being incorporated into the food item being 
stored. 

[0051] In another embodiment of the present invention, the 
caulking composition may comprise a soy adhesive. Similar 
to the above-described caulking compositions, the soy adhe 
sive preferably is suitable for incidental food contact and has 
an operable temperature range suitable for food packaging 
and storage. One example of a soy adhesive is. Pro-cote® soy 
polymer, Which is available from DuPontTM. In general, soy 
adhesive is prepared by extracting and re?ning soy oil from 
dehulled, ?aked soybeans. The extracted material contains 
isolated soy protein in its native or globular form; and soluble, 
loW molecular Weight sugars. The extract is then processed in 
a controlled pH environment at tightly controlled tempera 
tures to uncoil globular native soy protein into smaller units, 
and fractionating the material into uniform polymer fractions. 
The isolated protein molecule fractions are highly reactive 
and are chemically treated to modify the protein chain to 
provide desired adhesive properties. Unmodi?ed soy-based 
oils may also be employed as a caulking composition. An 
alternative source of soy based oils and adhesives is the soy 
products available from CargillTM Industrial Oils & Lubri 
cants. 

[0052] As Will be appreciated, numerous reactive materials 
may also be employed as caulking compositions. In particu 
lar, materials Which may be coated as separate reactants onto 
separate interengaging portions of the closure Which are 
admixed upon engagement of the interengaging portions of 
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the closure may be utiliZed. Accordingly, When the closure 
parts are engaged the admixed reactants Will be combined, 
reacting and forming in-situ a caulking composition Which is 
in?ltrated into a least one void de?ned by the engaged 
interengaging portions of the closure. One example of such a 
system comprises a free-?owing reactive polymer liquid and 
a liquid cross-linking agent, each coated on separate portions 
of the closure. In this example, When the closure is engaged, 
the separate portions contact, admixing the polymer and 
cross-linking agent, providing a viscous, cross-linked poly 
mer caulking composition Which is in?ltrated into voids in the 
closure de?ned by the interengaged portions of the closure. 
Other examples include the provision of a free-?owing liquid 
and a gelling agent on separate portions of the closure to form 
a viscous caulking agent upon admixture, and the provision of 
a tWo-part adhesive material Which react to form an adhesive 
upon admixture, for example, formation of a pressure-sensi 
tive adhesive. Other types of chemical transformations Will 
also be apparent to those of skill in the art. 

[0053] Referring noW to FIG. 3, in another embodiment of 
the present invention, the resealable closure structure 
includes at least tWo sets of opposed interlocking pro?les 150 
respectively having interengaging pro?les 24, 28 and 23, 26 
selectively engaged in sealing the opening 18 to the storage 
space 22. Each pair of interengaging pro?les comprise a 
geometry having a symmetrical head (32, 36) extending from 
a stem (30, 34). Each asymmetrical head is preferably offset 
on the stem to complimentarily ?t into the void space de?ned 
by stem 34, post 38 and asymmetrical head 36. The term 
“asymmetrical head” denotes that the centerline of the head 
portion of the pro?le is substantially offset from the centerline 
of the stem portion of the pro?le to Which it is af?xed. 
[0054] The void space de?ned by stem 34, post 38 and 
asymmetrical head 36 comprises a groove con?gured to 
selectively engage the asymmetrical head 32 of the corre 
sponding interengaging pro?le 23, 24. Stem 34, post 38 and 
asymmetrical head 36 are spaced to selectively engage cor 
responding interengaging pro?les 23, 24. The spacing 
betWeen the post 38 and stem 34, and betWeen post 38 and 
asymmetrical head 36 is suf?ciently narroW to bias asym 
metrical head 32 toWard asymmetrical head 36 When pro?les 
23, 24, 26, and 28 are engaged. The biased positioning of the 
asymmetrical head 3 6 in combination With the spacing of po st 
38 to correspond to the Width of asymmetrical heads 23, 24 
de?ning a grove that reversibly interlocks asymmetrical head 
23, 24 into the groove When the pro?les are engaged. 
[0055] Still referring to FIG. 3, the resealable closure fur 
ther includes a caulking composition 99 positioned on at least 
one of asymmetrical heads 23, 24, 26, and/ or 28. The caulking 
composition 99 may be deposited or injected onto the pro?les 
23, 24, 26, and/or 28 insuring that an air tight seal is obtained 
When the pro?les 23, 24, 26, 28 are interengaged under vary 
ing temperature and pressure conditions. The caulking com 
position 99 may be positioned along the entire length of the 
opposed interlocking pro?les 150 or only a portion of the 
opposed interlocking pro?les 150, such as the end portions of 
the opposed interlocking pro?les 150 at the bag’s periphery. 
[0056] In another embodiment, shoWn in FIG. 4 (Without 
shoWing certain reference numbers for clarity), the resealable 
closure 20 includes a bead of caulking composition 1 in the 
gap betWeen tWo parallel sets of opposed interlocking pro?les 
150. In application, as each set of opposed interlocking pro 
?les 150 are interengaged, the bead of caulking composition 
1 contacts the ends of each set of opposed interlocking pro 










