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RELEASABLE LOCKING MECHANISM FOR 
PACKAGING ARTICLES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 61/029,901, ?led Feb. 19, 2008, Which 
is incorporated herein by reference. 

FIELD 

[0002] The invention generally relates to a novel packaging 
article. 

BACKGROUND 

[0003] Various types of rigid and semi-rigid containers are 
used to package food items and non-food items, such as 
medical supplies and devices. In general, these containers 
provide at least one shaped cavity de?ned by a base and a 
cover Within Which a product is supported and may be pro 
tected against environmental contamination When the con 
tainer is sealed. 
[0004] Such containers are often subject to treatments 
under various temperatures, such as, heating in a microWave 
or storing in a refrigerator. It is not uncommon for a food 
container to be subject to microWave heating immediately 
after it is taken out of a refrigerator. Such treatments could 
mechanically damage the structure of the container and affect 
its functionality (e. g., the function of providing proper sealing 
to the food in the container). For example, When the cover and 
the base of the container have different thermal expansion 
coe?icients, When heated, the cover and the base expend or 
groW at different rates. Thus, the expansion of the one With 
larger thermal expansion coe?icient may cause mechanical 
stress to the one With smaller thermal expansion coe?icient. 
[0005] In addition, under various circumstances, end user 
may prefer clear, transparent, or semi-transparent covers for 
containers, such as, clear covers made from regular plastics 
Which do not degrade or bioplastics Which do degrade. In 
most cases, a change in the moisture content of the environ 
ment does not change the siZe and/ or the shape of these lids. 
HoWever, some Widely-used packaging systems have bases, 
such as, container bases Which contain a high percentage of 
starch and pulp molded containers, Which tend to groW and 
shrink in siZe based on the moisture content. These containers 
may be affected by the moisture content or temperature varia 
tion of the environment. Thus, current available packaging 
systems, Which are not designed to alloW or compensate for 
the groWth/shrinkage differences betWeen the lids and the 
bases, tend to have dif?culty to provide suf?cient sealing for 
their content. 
[0006] Therefore, there is a need in the art for novel pack 
aging articles Where the change of temperature and/ or mois 
ture does not substantially affect their functionality and/or 
structural integrity. 

SUMMARY 

[0007] One embodiment of the present invention provides a 
packaging article, Which includes a cover comprising a ?rst 
structure and a base comprising a second structure, Wherein 
connecting the ?rst structure and the second structure causes 
the cover and the base to form an assembled packaging 
article, Wherein the ?rst structure and the second structure are 
not localiZed on the edge of the cover and the base, respec 
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tively. In said embodiment, the ?rst structure may be a pro 
trusion and the second structure may be a receptacle cavity. In 
another embodiment, the ?rst structure may be a receptacle 
cavity and the second structure may be a protrusion. In yet 
another embodiment, at least one of the ?rst structure and the 
second structure may comprise a locking structure (e. g., With 
out limitation, a snap or snap ?t structure). In some embodi 
ments the locking structure can be releasable. 

[0008] In addition, the cover and the base may have differ 
ent thermal expansion coe?icients such that, When subject to 
heating (e.g., microWave heating) or cooling (e.g., refriger 
ated storage), the cover and the base do not expand or shrink 
to the same degree. In one embodiment, the cover may have a 
smaller thermal expansion coe?icient than that of the base. 
[0009] Furthermore, the cover and the base may expand 
and/or shrink differently With a change of the moisture con 
tent and/or a change of moisture content in the environment. 
[0010] Also provided is a packaging article having a cover 
and/or a base, Which may comprise a biodegradable or edible 
material, such as, Without limitation, starch, and/or pulp. 
[0011] Other features and advantages of the present inven 
tion Will become apparent from the folloWing detailed 
description. It should be understood, hoWever, that the 
detailed description and the speci?c examples, While indicat 
ing the preferred embodiments of the present invention, are 
given by Way of illustration only, since various changes and 
modi?cations Within the spirit and scope of the present inven 
tion Will become apparent to those skilled in the art from this 
detailed description. 

FIGURES 

[0012] FIG. 1 shoWs three perspective vieWs of a represen 
tative packaging article in accordance With embodiments of 
the present invention. 
[0013] FIG. 2 shoWs a perspective vieW of the base of a 
representative packaging article in accordance With embodi 
ments of the present invention. 
[0014] FIG. 3 shoWs the cover and the base of a represen 
tative packaging article in accordance With embodiments of 
the present invention. 
[0015] FIG. 4 shoWs the packaging article of FIG. 3, indi 
cating the snap on the cover and the matching hole on the base 
of the packaging article. 
[0016] FIG. 5 shoWs the cover and the base of a represen 
tative packaging article having tWo snaps and tWo holes, 
respectively, in accordance With embodiments of the present 
invention. 

[0017] FIG. 6 shoWs the base of a representative packaging 
article in accordance With embodiments of the present inven 
tion. 

[0018] FIG. 7 shoWs a representative assembled packaging 
article having a cover and a base in accordance With embodi 
ments of the present invention. 
[0019] FIG. 8 shoWs a cross-section vieW of a representa 
tive packaging article in accordance With embodiments of the 
present invention. 
[0020] FIG. 9 shoWs the cover of a representative packag 
ing article in accordance With embodiments of the present 
invention. 

[0021] FIG. 10 shoWs the snap on the cover of a represen 
tative packaging article in accordance With embodiments of 
the present invention. 
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[0022] FIG. 11 shows a representative packaging article 
having double snaps and double holes in accordance With 
embodiments of the present invention. 
[0023] FIG. 12 shoWs a perspective vieW of a representative 
packaging article in accordance With embodiments of the 
present invention. 
[0024] FIG. 13 shoWs a cross-section vieW of a representa 
tive packaging article having double snaps and double holes 
in accordance With embodiments of the present invention. 
[0025] FIG. 14 shoWs the cover and the base of a represen 
tative packaging article in accordance With embodiments of 
the present invention. 
[0026] FIG. 15 shoWs a cross-section vieW of the represen 
tative packaging article of FIG. 14. 
[0027] FIG. 16 shoWs a cross-section vieW of the represen 
tative packaging article of FIG. 14. 
[0028] FIG. 17 shoWs a perspective vieW of the represen 
tative packaging article of FIG. 14. 

DETAILED DESCRIPTION 

[0029] In order to fully understand the manner in Which the 
above-recited details and other advantages and objects are 
obtained, a more detailed description Will be rendered by 
reference to speci?c embodiments. 
[0030] One embodiment of the present invention provides a 
packaging article, Which includes a cover comprising a ?rst 
structure and a base comprising a second structure, Wherein 
connecting the ?rst structure and the second structure causes 
the cover and the base to form an assembled packaging 
article, Wherein the ?rst structure and the second structure are 
not localiZed on the edge of the cover and the base, respec 
tively. 
[0031] FIGS. 1-17 depict a number of exemplary packag 
ing articles that may be formed according to the present 
invention. The exemplary packaging articles have regular, 
symmetrical shapes and con?gurations. HoWever, it should 
be understood that other shapes and con?gurations are con 
templated by the present invention. Examples of other shapes 
encompassed hereby include, but are not limited to, polygons, 
circles, ovals, cylinders, prisms, spheres, polyhedrons, ellip 
soids, and any other shape that may be formed into a three 
dimensional package, e.g., for receiving a food item therein. 
The shape of the package may be determined by the shape of 
the product intended for use thereWith, and it should be under 
stood that different packages are contemplated for different 
products. 
[0032] According to one embodiment of the present inven 
tion as shoWn in FIG. 1, the packaging article comprises a 
cover 10 and a base 20. The cover 10 has a ?rst structure 30, 
a snap protrusion, Which further comprises a locking structure 
50. The base 20 has a second structure 40, a receptacle cavity, 
for receiving the snap protrusion. Both the ?rst structure 10 
and the second structure 20 are located in the inner section of 
the cover and the base, respectively. 
[0033] The term “located in the inner section” or “in the 
inner section” as used herein refers to localiZing a structure to 
a position on the cover or the base other than the edge thereof. 
In one embodiment, the ?rst structure 10 and the second 
structure 20 are both localiZed in the center of the cover and 
the base, respectively. In another embodiment, ?rst structure 
10 and the second structure 20 may be located in a non-center, 
inner section of the cover or the base of the packaging article 
of the present invention. 
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[0034] In other embodiments of the present invention, the 
?rst structure may be a protrusion and the second structure 
may be a receptacle cavity. In other embodiments, the ?rst 
structure may be a receptacle cavity and the second structure 
may be a protrusion. In yet additional embodiments, both the 
?rst and the second structures may be protrusions (e.g., pro 
trusions With interactive locking features). 
[0035] When functionally connected, the ?rst structure and 
the second structure hold the cover and the base together to 
form an assembled packaging article and prevent the separa 
tion of the cover and the base during ordinary handling or 
processing of the packaging article. To secure the mechanical 
connection, in one embodiment, at least one of the ?rst struc 
ture and the second structure may comprise a locking struc 
ture (e.g., Without limitation, a snap or snap ?t). Locking or 
interlocking structures suitable for the purposes of the present 
invention may include, but is not limited to, annular, cantile 
ver, and torsion snap ?ts. 

[0036] The cover and the base may be made of any mate 
rials suitable for the purposes of the packaging article. 
Examples of suitable materials include, Without limitations, 
starch, paper, natural ?brous materials, a homopolymer or 
copolymer of polyethylene (PE), polypropylene (PP), poly 
ester, polystyrene (PS), polyvinylchloride (PVC), polycar 
bonate (PC), polyamide, nylon, ethylene/vinyl alcohol 
copolymer, such as, high-density polyethylene (HDPE), 
cyclic ole?n copolymer (COC), polyethylene terephthalate 
(PET), amorphous polyethylene terephthalate (APET), gly 
col-modi?ed polyethylene terephthalate (PETG), polylactic 
acid (PLA), polystyrene (PS), high-impact polystyrene 
(HIPS), polyvinylchloride (PVC), polycarbonate (PC), or 
mixtures thereof. 

[0037] Sources of starch may include, but are not limited to, 
plant sources such as tubers, roots, seeds, and/ or fruits of 
plants, and speci?c plants sources may include com, potato, 
tapioca, rice, or Wheat or similar, or animal sources, namely 
glycogen. In some embodiments, starch is a combination of 
both pregelatiniZed and uncooked or native starches. In some 
embodiments, the pregelatiniZed starch has a concentration in 
the range of about 0% to about 30% by Weight of total starch 
in the formulation, and more preferably 3% to 20%, and most 
preferably 5% to 15%. Food-grade starches (pregelatiniZed or 
uncooked) that have been modi?ed by cross-linking, stabili 
Zation, or addition of lipophilic functional groups may be 
included to increase resistance of the products to softening 
When exposed to aqueous foods. In some embodiments, the 
starch can be a Water-resistant starch, and these starches can 
be a modi?ed starch, an unmodi?ed starch such high-amylose 
starch, or a combination thereof. In some embodiments, the 
starch component can include a high-amylose starch. For 
example, the starch component can comprise natural starch, 
pre-gelatiniZed starch, high-amylose starch, or a combination 
thereof. In some embodiments, a portion of the starch com 
ponent can be comprised of one or more Water-resistant 
starches. The Water-resistant starches may either be standard 
starches that have been chemically modi?ed to be Water resis 
tant, or high amylose starches that are Water resistant in their 
native, unmodi?ed state. In these embodiments, the Water 
resistant fraction of the starch component may consist of 
chemically modi?ed Water-resistant starch, naturally Water 
resistant high amylose starch, or a combination thereof. Use 
of Water-resistant starches as a portion of the starch compo 
nent increases the moisture resistance of the ?nished prod 
ucts. 










