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CONTAINER SEAL WITH RADIO
FREQUENCY IDENTIFICATION TAG, AND
METHOD OF MAKING SAME

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Applications
No. 61/323,913, filed Apr. 14, 2010, and No. 61/360,550,

filed Jul. 1, 2010, each of which 1s incorporated by reference
herein 1n 1ts entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a container closure assembly
having an integral radio frequency identification tag.

2. Description of the Related Art

Closable containers are utilized for a multitude of house-
hold and commercial products. Closures, such as threaded
and flip-top caps, hinged closures, dispensing closures, and
the like, are installed after filling the container with a
selected product. Closures can have a relatively simple
structure, or can 1include multi-layered liners providing
selected functionality. A finished closure assembly may be a
multi-part assembly, and may include, for example, a hard-
shelled outer closure adapted for reclosable engagement
with a container, one or more cushioning liners (also referred
to as “wadding”), sealable films, desiccant inserts, and the
like.

Container closure assemblies can be fabricated utilizing
different processes. A specialty closure manufacturer may
handle the entire process from raw materials to end product.
Alternatively, fabrication of container closure assemblies
may be handled by several specialty manufacturers. For
example, closures may be produced and supplied as a
stand-alone product by a manufacturer specializing in 1njec-
tion molding. If the closures are to utilize a liner, a liner
tabricator may produce the liners and install them 1n the
closures. Alternatively, closures and liners may be fabricated
and provided separately to the manufacturer of the product
destined for the container or to a specialty container filling
operation, which assembles the closures and liners, and
installs the assembled closure assemblies on the filled con-
tainers. The closures and liners may also be provided
separately to a closure assembly operation, which assembles
and supplies finished closure assemblies to the product
manufacturer or filling operation. The entire process from
tabrication to installation can involve numerous steps con-
ducted by several different operators at several different
locations, which may nvolve several packaging and trans-
portation steps. All of thus may add to the cost ultimately
borme by the end-user, thereby increasing the value of the
product enclosed by a container and closure assembly.

Many products, such as pharmaceuticals, foodstuils, per-
sonal care products, household chemicals, and the like, may
require protection against air and moisture while 1n a con-
tainer. It 1s known that a metallic liner, such as an aluminum
to1l, 1s typically less permeable to air and moisture than a
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polymeric liner. Thus, closure assemblies may also include
functionalities that impede the migration of air and moisture
into the interior of the container.

Manufacturers, distributors, transporters, retailers, and/or
end-users may wish to monitor or identily containers at
various points throughout the distribution process. Further-
more, end-users typically expect some assurance that the
purchased contents of a container are as advertised and
produced by the manufacturer. Thus, closure assemblies
may also include functionalities that prevent or signal unin-
tended or unauthorized access to the contents of the con-
tainer. Specialized sealing liners, often referred to as “tam-
per-prool seals” or “tamper-evident seals,” can be installed
over the filled container opening. Such seals are adapted so
that the seal must be removed, destroyed, or distorted to gain
initial access to the contents, thus indicating that tampering
may have taken place. Nevertheless, tampering agents can
replace or recreate a sealing liner so expertly that the
deception may very likely be undiscovered.

Tampering can be minimized by controlling the transpor-
tation and storage of the filled containers. Radio frequency
identification (“RFID”) tags may be utilized to track con-
taimners and provide information concerning the products
carried therein, such as the name of the product, its location
and date of manufacture, an expiration date, an 1dentification
number, and the like. RFID tags typically consist of a
microchip or microprocessor that can store such informa-
tion, electrically coupled with an antenna. The antenna can
receive an actuation signal from a remote transmitter and
convey the signal to the microprocessor, to which the
microprocessor can respond by transmitting stored informa-
tion through the antenna to a remote reader. The micropro-
cessor and the antenna can be mounted to a supporting
substrate, which can include a label or wrapper, for exten-
sion along the exterior of the container and/or closure
assembly.

RFID tags are frequently fabricated by a specialty RFID
tag manufacturer that acquires the substrate material and
microprocessors, and attaches the antennae and micropro-
cessors to the substrate. The tag manufacturer may also add
to the substrate information typically printed on a product
label. The substrate/label can then be athixed to the exterior
of the container and/or closure assembly. Alternatively, the
product manufacturer may print and attach the product
labels incorporating the RFID tags.

RFID tags may also be pre-encoded, unencoded, or omit-
ted from the container and/or closure assembly. This may
further complicate closure assembly fabrication and con-
tainer filling by requiring that the fabricator responsible for
adding the RFID tags to the final container and/or closure
assembly perform additional operations on the RFID tags,
such as encoding, verification, quality control, and the like.
This can lead to inefliciencies and increased costs, and can
complicate customization of the RFID tags.

Locating the RFID tag beneath a closure assembly can
enhance protection of the tag during the shipping and
handling process. However, should an RFID tag contact a
metallic liner, the tag may be rendered completely mopera-
tive, or the operational radius of the RFID tag may be
significantly reduced. Polymeric liners do not sufler from
this limitation. However, as discussed above, the higher
permeability of polymeric liners may render their use unde-
sirable.

Composite liners have been developed that consist of a
metallic antenna portion coupled with a microprocessor, and
a polymeric portion for appropnately isolating the micro-
processor and optimizing the performance of the RFID tag.
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While 1n many cases satisfactory pertormance of the RFID
tag can be provided with this configuration, the composite
liner 1s more permeable 1n those areas without an overlying
metallic liner, eflectively rendering the entire sealing liner
relatively permeable, and thereby defeating the purpose of a
metallic liner.

Optimizing the strength and fidelity of the transmission
signal 1s dependent on the location of the RFID tag on or in
the container. There are benefits to incorporating an RFID
tag into the sealing liner. However, sealing liner fabrication
methods may fail to accommodate satisfactory integration of
the RFID tag with the sealing liner.

Consequently, 1t would be advantageous to employ some
means 1n addition to a sealing liner to more effectively guard
against tampering. It would also be advantageous i1 such a
means could readily provide automated identification of a
container and 1ts contents to confirm that all containers 1n a
shipment or lot are as expected for shipping, immventory
control, customer order preparation, customs inspection, and
the like. In particular, automated 1dentification can comprise
part of a control system that can account for each imndividual
container during 1ts shipment from manufacturer to end-
user. In this way, both mistakes (e.g., mislabeling) and
intentional deceptions can be detected and corrected before
a product reaches an end-user.

BRIEF DESCRIPTION OF THE INVENTION

A container closure assembly includes a closure, an 1nner
seal, and a radio frequency 1dentification tag. The 1nner seal
comprises a sealable file laminated to a metallic fo1l, and
includes a first surface for sealing engagement with a
container sealing surface, and a second, opposed surface for
non-sealing engagement with a backing liner, a facing liner,
or a glued-1n closure liner. The radio frequency 1dentification
tag ncludes a microprocessor electrically coupleable with
an antenna for recerving, storing, and transmitting digitized
information. The inner seal minimizes migration of fluids
between a container interior volume and an exterior of a
container when the inner seal 1s sealingly engaged with a
container sealing surface. The radio frequency 1dentification
tag 1s includable 1n the closure assembly without the closure
assembly electromagnetically interfering with the receiving,
storing, or transmitting of the digitized information.

In a further embodiment, a container assembly includes a
container having an interior volume and an opening into the
interior volume, a closure covering the opening, and an
exterior seal extending over the closure and an upper part
of the comntainer to minimize migration of content in the
interior volume to an exterior of the container and contami-
nants from the exterior to content in the interior volume. An
RFID tag including a microprocessor electrically coupled
with an antenna for receiving, storing, and transmitting
selected digitized information is mounted between the exte-
rior seal and the container or closure without electromag-
netic interference with the rveceiving, storing, and transmit-
ting selected digitized information.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 1s an exploded view of a first exemplary embodi-
ment of the invention.

FIG. 2 1s a perspective view from above of a first
exemplary embodiment of an RFID tag according to the
invention, as shown in FIG. 1.
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4

FIG. 3 1s an exploded view of a second exemplary
embodiment of the invention.

FIG. 4 1s a perspective view from above of a second
exemplary embodiment of an RFID tag according to the
invention, as shown in FIG. 3.

FIG. 5 15 an exploded view of a third exemplary embodi-
ment of the ivention.

FIG. 6 1s a perspective view Irom above of a third
exemplary embodiment of an RFID tag according to the
imnvention, as shown in FIG. 5.

FIG. 7 1s a perspective view from above of a fourth
exemplary embodiment of an RFID tag according to the
invention.

FIG. 8 i1s a perspective view Irom above of a fifth
exemplary embodiment of an RFID tag according to the
ivention.

FIG. 9 15 an exploded view of a sixth exemplary embodi-
ment according to the imnvention including an RFID pull-tab
liner.

FIG. 10 1s an enlarged view of a pull-tab sealing liner
prior to the mcorporation of an RFID device therewith.

FIG. 11 1s an enlarged view of the RFID pull-tab sealing
liner of FIG. 9.

FIG. 12 1s an enlarged view of a seventh exemplary
embodiment of the RFID pull-tab sealing liner of FIG. 9.

FIG. 13 1s a schematic representation of a process of
fabricating the RFID pull-tab sealing liner of FIG. 9.

FIG. 14 1s an exploded view of an eighth exemplary
embodiment of a closure assembly including an RFID tag
for selective incorporation into the closure assembly.

FIG. 15 1s an enlarged perspective view of a film strap
comprising part of the RFID tag illustrated 1in FIG. 14.

FIG. 16 1s an exploded view of a ninth exemplary
embodiment of a closure assembly including an RFID tag
for selective incorporation 1nto the closure assembly.

FIG. 17 1s a flow-chart illustrating a first embodiment of
a sequence of process steps for fabricating a closure assem-
bly having an RFID tag.

FIG. 18 1s a tlow-chart 1llustrating a second embodiment
of a sequence of process steps for fabricating a closure
assembly having an RFID tag.

FIG. 19 1s an exploded view of a tenth exemplary embodi-
ment of a closure assembly including an RFID tag for
selective 1ncorporation 1nto the closure assembly.

FIG. 20 1s a partially exploded view of an eleventh
exemplary embodiment of a closure assembly including an

RFID tag for selective incorporation into the closure assem-
bly.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE INVENTION

Several exemplary embodiments of the invention
described herein share common elements. To the extent an
embodiment incorporates an element of another embodi-
ment described herein, a like reference character will 1den-
tify each like element, unless otherwise indicated. Moreover,
an element of an embodiment having a configuration and/or
function comparable to that of an element associated with
another embodiment described herein 1s to be considered as
operating and/or functioning i a like manner to such
element associated with such other embodiment, and 1its
description will not be repeated herein, except as otherwise
indicated.
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The following terms utilized in this application are
defined as:

“Closure”—a structure or a device used to close off or seal
a container, such as a bottle, a jar, a tube, and the like.

“Backing Liner’—a compressible material, such as pulp
or foamed polyethylene, to which a facing liner 1s attached
or adhered. This compressible material 1s typically retained
against the end wall inner surface of the closure, and
compensates for any 1rregularities along the sealing surface.

“Facing Liner’—a liner material attached or adhered to,
or retained against, the backing liner. The facing liner can act
as a barrier to chemically reactive products, particularly
when an induction seal liner 1s not used.

“Finish”—the configuration of a container opening,
shaped to accommodate a closure.

“Sealing Gasket”™—a liner applied between the sealing
surface of a container lip and the closure. A sealing gasket
provides a complete seal, and need not be attached or

adhered to the closure.
“Glued-In Closure |

b

b

Liner’—a liner attached to the end
wall mner surface of the closure by an adhesive, generally
a hot melt adhesive.

“Induction Seal Liner”—a specialized laminate contain-
ing a metallic fo1l and a plastic heat sealable film, which 1s
used to hermetically seal a container opening using induc-
tion sealing technology.

“Inlay”—an electromagnetic device comprising a micro-
chip and an antenna that can be programmed with informa-
tion to identily an item to which the inlay 1s attached,
transmit such information to a receiver, and receive addi-
tional information during the operating life of the ilay. Also
referred to as an “RFID tag.”

“Inner Seal”—a liner of sealing material applied over the
opening of a container prior to or during the installation of
a closure for minimizing migration of a substance nto or out
of the container, or tampering with the contents of the
container.

“Liner’—a layer of paper, cork, foam, plastic, metal, and
the like, which may be retained i a closure, to provide a
flexible 1nsert between the closure and the sealing surface of
the container.

“Sealable Film”—a layer of material applied between the
sealing surface of the container lip and an overlying liner or
closure. A sealable film can be adhesively or thermally
allixed to the sealing surface, and can be incorporated into
a liner stock. A sealable film can be an inner seal.

“Sealing Surface”™ —the lip portion of the finish that
makes contact with a sealing gasket, a sealing film, or a liner,
and forms a seal.

Referring now to the Figures, and mitially to FIG. 1, a first
exemplary embodiment according to the imvention 1s 1llus-
trated comprising a container assembly 10. The container
assembly 10 can include a container 12, and a closure
assembly 14, including a reclosable protective closure 15
adapted for coupling with the container 12. The closure
assembly 14 1s exemplary, and can include alternative ele-
ments and/or configurations suitable for a selected closure
functionality. For example, the closure assembly can be
configured for a single use or for repeated uses.

The container 12 can have an opening 16 for providing
access to an interior space 18, with a finish defined by a rim
having a sealing surface 20. The closure 15 can be config-
ured for suitable registry with the sealing surface 20 to
tacilitate sealing of the opening 16. For example, the closure
15 and container 12 can be adapted for threadable coupling,
snap-fit coupling, bayonet-type coupling, and the like.
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The container 12 1s illustrated as cylindrical, although it
can have any selected configuration, such as square, octago-
nal, and the like. The closure 15 1s illustrated as cylindrical,
although 1t also can have any selected configuration, includ-
ing a configuration complementary to that of the container
12. Safety features can also be incorporated 1nto the closure
15 to prevent unintended opening by small children.

FIG. 1 shows a first exemplary embodiment of the closure
assembly 14 interposed between the closure 15 and the
container 12. The closure assembly 14 can include an 1mnner
seal 21, comprising a sealable film 22a and a metallic fo1l 24
having a mounting tab 26, a radio frequency identification
tag (heremaiter “RFID tag™) 25, and a fold-over 1solation
liner 40 somewhat analogous to a facing liner, for maintain-
ing electromagnetic separation of the RFID tag 235 from the
metallic fo1l 24, as hereinalter described. The various ele-
ments comprising the closure assembly 14 can be configured
based upon, for example, the 1tem(s) to be contained, the
environment 1n which the container will exist, the shelf life
of the contents, protection against tampering, and the like.
Closure assembly elements, such as a sealable film 22, a
metallic foi1l 24, an 1solation liner 40, and other liners, can
be fabricated of one or more materials having properties
suitable for the purposes intended, such as aluminum, paper,
paperboard, cardboard, polymers, resins, and the like.

The metallic foil 24 1s bonded to the container opening 16
through the sealable film 22a. The sealable film 22a can
comprise a bonding agent, such as a single or multiple
constituent adhesive, which can be heat activated, or acti-
vated during an induction sealing process, to bond the
metallic foil 24 to the opening 16. The sealable film 22a can
be a component separate from the metallic foil 24, or can
extend along one surface of the metallic foil 24.

An annular sealable film 22a extendable only along the
sealing surface 20 can be utilized with the metallic fo1l 24 or
other selected liner. Alternatively, a circular sealable film
22b (FIG. 9) extendable along the sealing surface 20 and
over the opening 16 can be utilized with the metallic fo1l 24
or other selected liner, with an annular portion of the circular
sealable film 22b along the perimeter of the metallic foil 24
bondable to the sealing surtace 20. The sealable film 22b can
extend along the undersurtface 435 of the metallic foil 24 to
attach the metallic fo1l 24 to the sealing surtace 20. Refer-
ences herein to a sealable film 22 should be construed to
encompass an annular sealable film 22a or a circular sealable
film 22b, unless indicated otherwise.

To optimize manufacturing efliciencies, a sealable film
can be laminated to a metallic foi1l to form a sheet or roll
stock. Individual liners can then be cut from the stock for
incorporation ito a closure assembly.

The sealable film 22 and the metallic foil 24 can be
attached to the sealing surface 20 by an induction heating
process. Alternative attachment methods, such as solvent-
based adhesives, or hot plate bonding using a heat-activated
adhesive, can be utilized. The sealable film 22 can also be a
matenal that 1s fusible with the sealing surface 20, such as
a thermoplastic or a thermoset, or a material facilitating laser
welding, ultrasonic welding, induction welding, and the like.

The sealable film 22 can have dimensions complementary
with the diameter and width of the sealing surface 20 for
joining of the sealable film 22 to the sealing surface 20. The
sealable film/sealing surface jomnt can have an in-place
strength suflicient to prevent removal of the RFID tag 25
without deformation or destruction thereol. Consequently,
the RFID tag 25 can be durably attached to the container 12
along the sealing surface 20, thus resulting mn a tamper-
evident seal.
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The mounting tab 26 can include an 1solation channel 36
bifurcating the tab 26. The 1solation channel 36 can be
located anywhere 1n the mounting tab 26, but 1s shown as
located along a generally longitudinally bilateral axis (not
shown), defining 2 generally symmetrical tag fingers 32, 34.
The 1solation channel 36 can have a preselected length,
beginning generally, as shown 1n FIG. 2, at the ends of the
tag fingers 32, 34 and terminating to enable the micropro-
cessor 27 to be attached at a preselected location 37 along
the 1solation channel 36. Part or all of the RFID tag 235 can
have a multi-layer configuration including one or more of a
liner and/or a metallic fo1l having properties suitable for a
selected container assembly configuration, a selected use
environment, or selected contents.

The RFID tag 25 1s illustrated in FIG. 2, and can comprise
a generally circular metallic fo1l 24 smoothly transitioning
from a minor arc to a radially-outwardly disposed mounting
tab 26. Both the metallic foil 24 and the mounting tab 26 can
be continuous, formed from the same foil, such as alumi-
num, having strength, durability, and electromagnetic prop-
erties suitable for the purposes described herein. The mount-
ing tab 26 can be foldable generally along the minor arc to
overlie the metallic foil 24.

The microprocessor 27 can be electromagnetically
coupled to the mounting tab 26 through mounting contacts
28, 30, extending from the microprocessor 27 to the tag
fingers 32, 34, respectively. The mounting contacts 28, 30
can be electromagnetically coupled to the metallic foil of the
mounting tab 26 in a suitable manner, such as with a
weldment, adhesives, and the like. The microprocessor 27
can be positioned within the 1solation channel 36/37 to
define a microprocessor bridge 38 spanning the 1solation
channel 36. Except for the coupling of the contacts 28, 30
with the tag fingers 32, 34, the microprocessor 27 can be
clectromagnetically 1solated from the tag fingers 32, 34, and
the metallic fo1l 24. Consequently, the metallic foil 24 and
mounting tab 26 can comprise an antenna for the micropro-
cessor 27, electromagnetically 1solated from the micropro-
cessor 27 except through the mounting contacts 28, 30.

The microprocessor 27 can have suitable storage capacity
and performance characteristics for the purposes described
herein. The microprocessor 27 can be programmable for
tracking containers and providing information concerning
the products carried therein, such as the name of the product,
its location and date of manufacture, an expiration date, an
identification number, and the like, that can be of signifi-
cance to a manufacturer, transporter, distributor, wholesaler,
retailer, or consumer. The microprocessor 27 can be selec-
tively actuatable by radio frequency signals from a trans-
mitter (not shown) configured for such purpose, including a
mobile handheld transmuitter, or a stationary transmitter. The
microprocessor 27 can receive data from a transmitter,
which the microprocessor 27 can store, such as updates to
the container’s location, the location and/or identity of the
party currently in possession of the container, the current
time and date, and the like. Radio frequency signals from a
transmitter can also actuate the microprocessor 27, which
can, 1n response, send data stored therein to a receiver (not
shown) via radio frequency signals.

Referring again to FIG. 1, the fold-over 1solation liner 40
can be a generally circular, disc-like body fabricated of a
material, such as a closed-cell foam, providing electromag-
netic insulative properties. The 1solation liner 40 1s shown in
FIG. 1 intermediate the RFID tag 25 and the closure 15. The
told-over isolation liner 40 can be disposed over, and 1n
unattached contact with, an upper surface of the metallic foil
24. Alternatively, the 1solation liner 40 can be attached to the
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metallic o1l 24 through an adhesive or other suitable means
to maintain the 1solation liner 40 i1n a selected position
relative to the metallic foil 24. With either configuration, the
mounting tab 26 can be folded over the 1solation liner 40 to
extend along a fold-over surface 41 of the 1solation liner 40,
maintaining electromagnetic 1solation of the microprocessor
277 relative to the antenna/metallic foil 24. The closure 15
can be attached over the 1solation liner 40, the RFID tag 25,
and the opening 16 to protect the RFID tag 25 during
shipping and handling.

The microprocessor 27, 1n the above-described configu-
ration, can be fully functional due to 1ts electromagnetic
1solation from the metallic foi1l 24 beginning with the time
the closure assembly 14 1s 1nstalled to the container 12 until
the RFID tag 25 1s removed. The RFID tag 25 can be
removed from the container 12 after removal of the closure
15, and then discarded, by utilizing the mounting tab 26 as
a pull tab. Should an end-user remove the closure 15 to
discover that the RFID tag 25 has been disturbed or
removed, the end-user can be alerted that the contents of the
container assembly 10 may have been tampered with, and
advised to take appropriate action.

The RFID tag 25 can provide several necessary functions
in a single sealing device. The opening 16 can be overlain 1n
its entirety by a metallic fo1l 24, thereby providing a seal that
1s virtually impermeable to liquids and gases. The shelf life
of the contents of a container assembly incorporating a
metallic fo1l can therefore be substantially increased over
that of a container assembly incorporating a polymeric film.
The metallic foil 24 can be readily attached to the sealing
surface 20 through one of several methods. At the same time,
the RFID tag 25 can be available to provide critical infor-
mation about the contents, such as the manufacturer, age,
contents, visual description, and the like, utilizing transmut-
ters and receivers. Moreover, the mounting tab 26 can serve
as a pull tab, enabling a consumer to readily gain access to
the contents of the container assembly 10.

Referring now to FIGS. 3 and 4, a second exemplary
embodiment of a closure assembly 14 and an RFID tag 25
are illustrated. The second embodiment of the RFID tag 25
1s 1dentical to the first embodiment, but the mounting tab 26
can be folded under the metallic foil 24 and, consequently,
utilizes a fold-under 1solation liner 42. The fold-under
1solation liner 42 can serve generally the same purpose as the
told-over 1solation liner 40 and can be fabricated of the same
material as the fold-over 1solation liner 40. However, the
told-under 1solation liner 42 can have a diameter no larger
than the mner diameter of the sealing surface 20 to avoid
interfering with the adhesion of the sealable film 22 to the
sealing surface 20.

The fold-under i1solation liner 42 can be aflixed to the
underside of the metallic fo1l 24 and/or the sealable film 22,
thereby defining a fold-under surface 43. The mounting tab
26 can then be folded under the fold-under 1solation liner 42
to extend along the fold-under surface 43. Subsequently, the
metallic foil 24 and attached 1solation liner 42 can be sealed
to the sealing surface 20, with the mounting tab 26 extend-
able into the interior space 18. The closure 15 can be
attached over the fold-under 1solation liner 42, the RFID tag
25, and the opening 16, to provide enhanced protection for
the RFID tag 25.

The configuration of the mounting tab 26 can be as
disclosed for the first embodiment RFID tag 25. The metallic
fo1l 24 and mounting tab 26 can perform as an antenna for
the microprocessor 27, which can be isolated from the
metallic fo1l 24 by the fold-under 1solation liner 42, except
through the mounting contacts 28, 30.
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FIGS. 5§ and 6 illustrate a third exemplary embodiment of
a closure assembly 14, including an RFID tag 25, generally
as described for the first exemplary embodiment, and a
told-under 1solation pad 44. The fold-under 1solation pad 44
1s 1llustrated as comprising a rectilinear “patch™ athxed to
the underside 45 of the metallic foil 24, and 1s utilized in
place of the fold-under 1solation liner 42. The fold-under
1solation pad 44 can have a size and configuration sutlicient
to 1solate the microprocessor 27 from the metallic fo1l 24
when the mounting tab 26 1s folded under. Optionally, the
isolation pad 44 can be aflixed to the upper side of the
metallic foil 24 as a “fold-over” 1solation pad (not shown).
The pad 44 can also take any shape, regular or irregular, any
thickness, or any position on the metallic foil 24, consistent
with the functional and operational characteristics of an
1solation liner as described herein.

The mounting tab 26 and RFID tag 25 can be folded so
that the microprocessor 27 1s 1n contact with a fold-under
pad surface 47 of the 1solation pad 44 and thereby electro-
magnetically 1solated from the metallic fo1l 24. The attach-
ment of the 1solation pad 44 to the underside of the metallic
to1l 24 can be accomplished during fabrication of the RFID
tag 25, as opposed to incorporating the 1solation pad 44 1nto
the RFID tag 25 as a separate component of the closure
assembly 14. The relatively small footprint of the 1solation
pad 44 can facilitate attachment of the metallic foil 24 to the
sealing surface 20, and the fabrication of the closure assem-
bly 14, by reducing the potential for contact of the 1solation
pad 44 with the sealable film 22.

The 1solation pad 44, whether used as a fold-under or a
fold-over 1solation pad, can also serve as a label for dis-
playing information, such as dosage instructions, to a con-
sumer who might overlook the same information on the side
of the container assembly 10.

FIG. 7 illustrates a fourth exemplary embodiment of an
RFID tag 46 that can be 1dentical to the RFID tag 235 except
for a pair of opposed tab notches 60 along the lateral edges
of the mounting tab 26. A tear line 63 can connect the
notches 60 to define a tear-off tab 62 comprising an end
portion of the mounting tab 26 having the microprocessor
27. This can facilitate removal of the microprocessor 27
from the remainder of the RFID tag 46, thereby deactivating
the RFID tag 46. The mounting tab 26 can be placed in a
folded-over or folded-under configuration as previously
described herein. Alternatively, the mounting tab 26 can
extend along the interface between the container 12 and the
closure 135 to project along the side of the container 12 away
from the closure 15, thereby {facilitating removal of the
tear-oil tab 62 prior to the initial removal of the closure 15.
Thus, the tear-ofl tab 62 can be removed by a consumer
immediately upon acquiring the container assembly 10 and
product contained therein. The tear-ofl tab 62 can be pro-
tected by an overlying wrapper (not shown) attached to or
enclosing at least a portion of the container 12, which can be
readily removed by a consumer to access the tear-oil tab 62.

FIG. 8 illustrates a fifth exemplary embodiment of an
RFID tag 64 that can include a semicircular pull tab 48
coupled with a metallic fo1l 24. The metallic o1l 24 can be
allixed to the sealing surface 20 of a container opening 16
through a sealable film 22 as previously described herein.
The metallic foil 24 can be coupled with the pull tab 48 to
cnable the pull tab 48 to be folded over the metallic o1l 24
in complementary disposition therewith. The pull tab 48 can
include an 1solation channel 54 to accommodate a micro-
processor bridge 56. A disc-like fold-over 1solation liner 38
having suitable electromagnetic insulation properties, size,
configuration, and thickness, can be aflixed to the upper
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surface of the metallic fo1l 24 so that the pull tab 48 and the
microprocessor 27 can be folded over the i1solation liner 38
adjacent, yet separated from, the metallic foil 24.

The pull tab 48 and metallic foil 24 can act as an antenna
in a manner similar to that disclosed relative to the first
embodiment. Thus, a pull tab 48, including an electromag-
netically 1solated microprocessor bridge 56, can be part of a
seal that can be readily removed from the container 12,
while operating as an RFID tag.

Referring now to FIG. 9, a sixth exemplary embodiment
of a closure assembly 14 according to the invention 1is
illustrated. The sixth embodiment 1s similar to the previously

described embodiments, and includes the container 12, the
closure 15, a sealable film 22b (the illustrated sealable films
22a, 22b can be utilized 1n the alternative), the metallic foil
24, a pull-tab liner 76, and a backing liner 78, also referred
to as a “wad.” The closure assembly 14 can include different
clements than shown i FIG. 9 depending upon, for
example, factors such as the pertinent properties of the
item(s) to be contained, and the type (e.g. moisture, tam-
pering) and degree of protection specified.

The pull-tab liner 76 can comprise a multi-layered liner
incorporating a pull-tab 82 for grasping by a user to remove
the closure assembly 14 and gain access to the interior space
18 of the container 12. The pull-tab liner 76 can be inter-
layered with the sealable film 22 and the metallic foil 24.
Alternatively, the metallic foil and sealable film can be
integrated into the pull-tab liner 76 to form a unitary liner
having both pull-tab and sealing functionalities. The metal-
lic foi1l 24 can be omitted and replaced with an alternate
material, such as the backing liner 78, a facing liner, or an
iner seal, 1f tampering 1s a concern but exposure of the
contents of the container to fluids 1s not. The backing liner
in 78 can be disposed between the pull-tab liner 76 and the
closure 15. The backing liner 78 can be fixedly incorporated
into the closure 15 separate from the remaining elements of
the closure assembly 14.

Referring also to FIG. 13, the pull-tab liner 76 with an
incorporated RFID tag 80 can be manufactured from a sheet
stock or roll stock material 84. The stock material 84 can be
supplied 1n rolls or sheets suitable for a continuous manu-
facturing process, and can include one or more of a substrate
86, which can selectively serve as an inner seal or liner, a
sealable film material 88 underlying the substrate 86, and a
pull-tab ribbon 90, layered together. The manufacturing
process can include an RFID antenna production step, and a
“flip chip” bonding step to couple microprocessors with
antennas to produce an 1nlays or RFID tags 80. The process
can also include a laminating step to laminate the RFID tags
80 to products.

The RFID antenna production step can include one of
several processes, such as copper or aluminum etching, or
silver ink printing utilizing screen printing, tlexographic
printing, gravure printing, or ink jet printing, on the substrate
86. Antennas can also be produced by electroless plating,
utilizing screen printing, flexographic printing, gravure
printing, or ink jet printing, to print a catalyst ink on a
substrate 86, then depositing conductive metal onto the
catalytic 1ink by electroless plating.

Antennas can be produced by electroplating, utilizing
screen, flexographic, gravure, or ik jet printing, to print a
conductive ik on a substrate 86, then electroplating con-
ductive metal onto the conductive ink. The antenna produc-
tion step can be followed by the “tlip chip” bonding step, to
provide regularly-spaced RFID tags 80 incorporated into the
stock material 84.
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A pull-tab ribbon 90 of material, such as a polymer, a
paper/polymer composite, a metallic/polymer composite,
and the like, having a width somewhat less than the width of
the substrate 86, can be aligned longitudinally with the
substrate 86 and sealed to the substrate 86 to form a pull-tab
82 able to rotate longitudinally about a pull-tab hinge line 50
away from the substrate 86, as shown 1n FIG. 10. Alterna-
tively, the pull-tab ribbon 90 can have a width equal to the
width of the substrate 86, with 14 the width of the pull-tab
ribbon 90 longitudinally attached to the substrate 86 to form
the hinged pull-tab 82. In either case, RFID tags can be
attached to sheet stock or roll stock material 84, such as the
pull-tab ribbon 90, instead of the substrate material. The
pull-tab ribbon 90 with attached RFID tags 80 can be
combined with the substrate 86, or can be supplied to a seal
manufacturer, a closure manufacturer, a liner fabricator, a
filling operation, and the like, for incorporation into a
closure assembly.

The regularly-spaced RFID tags 80 can be incorporated
into the pull-tab ribbon 90 prior to or generally contempo-
raneously with the attachment of the pull-tab ribbon 90 to
the substrate 86. The RFID tags 80 can be attached to the top
side or underside of the pull-tab ribbon 90 to form a hinged
pull-tab 82 having an RFID tag 80, as shown in FIG. 11.
Alternatively, the RFID tags 80 can be incorporated into the
top side of the substrate 86.

In a seventh exemplary embodiment, illustrated i FIG.
12, the pull-tab ribbon 90 can comprise a double layer
including a top liner 94 and a separate bottom liner 96
attached to the substrate 86 to form a hinged pull-tab 98. The
top liner 94 and the bottom liner 96 can be separately rotated
about the hinge line 50.

During the fabrication process, the top and bottom liners
94, 96 can be separated to enable the RFID tags 80 to be
inserted therebetween, corresponding to the selected loca-
tion of the RFID tags 80 in the fimished pull-tab 82.
Subsequent sealing of the top liner 94 to the bottom liner 96
can enclose the RFID tags 80 within the pull-tab ribbon 90.

The pull-tab 82 can alternatively include a combined
hinge and tear line to enable selective removal of the pull-tab
82, and the incorporated RFID tag 80, from the pull-tab liner
76. Subsequently, individual closure assemblies 14 of a
preselected configuration can be separated from the stock
material 84 through methods, such as punching as shown in
FIG. 13, laser cutting, and the like.

Alternatively, the RFID tag 80 can be inserted between
any two of the several layers comprising the closure assem-
bly 14, such as between the pull-tab liner 76 and the backing
liner 78, between the backing liner 78 and the closure end
wall mner surface, between a facing liner and the backing
liner 78, and the like.

In an eighth exemplary embodiment 1llustrated 1n FIGS.
14 and 15, an RFID closure assembly 110 includes an RFID
tag assembly 112 having an RFID tag 120 mounted to an
RFID hang tab 114. The RFID hang tab 114 can be sus-
pended from an attachment liner, such as the backing liner
78, the metallic foil 24, or another suitable liner, as a
pull-tab-like appendage extending downwardly 1nto the inte-
rior space 18. FIG. 14 1llustrates the RFID closure assembly
110 as mcluding a closure 15, a backing liner 78, an RFID
tag assembly 112, and an inner seal 21 comprising a metallic
fo1l 24 and a sealable film 22.

The exemplary embodiment of FIGS. 14 and 15 can be
manufactured and utilized 1n the same general manner as the
embodiments 1llustrated in the previously-referenced Fig-
ures. The hang tab 114 can have any suitable configuration
such as semicircular, or strap-like, suspended from the
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center of the attachment liner or from another selected
location on the attachment liner. In this embodiment, a
separate pull tab in general accordance with the previously
described pull-tabs can be incorporated, or not, into the
closure assembly 110.

The backing liner 78 can be a material as previously
described herein, suitable for repeatedly sealing a container
opening 16 after the closure 15 has been first removed by an
end-user, and the contents of the container initially accessed.
The backing liner 78 can comprise a foam, or other resilient,
compressible maternial, suitable for sealing the container
opening 16 after the closure 15 has been reattached. The
backing liner 78 can be frictionally or mechanically engaged
with the top of the closure 15, including using an adhesive.

The exemplary RFID tag assembly 112 1s illustrated 1n
FIGS. 14 and 15 as a somewhat T-shaped hang tab 114 and

an RFID tag 120. The RFID tag 120 can include a micro-
processor and an antenna generally as previously described
herein. The hang tab 114 can comprise a polymeric material
having properties suitable for the purposes described herein,
such as radio-frequency transparency, strength, electrical
insulation/isolation, and the like. Alternatively, the hang tab
114 can comprise a metallic foi1l integrated generally as
previously described herein with a microprocessor, with
suitable 1solation of the microprocessor from the hang tab
114, also generally as previously described herein.

As 1llustrated 1n FIG. 15, the hang tab 114 can comprise
an elongated strap 116 accommodating a pair of intermedi-
ate fold lines and 130, 134, and a medial fold line 132,
extending transverse to the longitudinal axis of the strap 116.
The fold lines 130, 132, 134 enable the strap 116 to be folded
into the hang tab 114 shown 1n FIG. 14, and define a pair of
center panels 122, 124 between the medial fold line 132 and
intermediate fold lines 130, 134, and a pair of outer panels
126, 128 between the intermediate fold lines 130, 134 and
the ends of the RFID strap 116. The joined center panels
122, 124 can define an RFID envelope 136 for holding the
RFID tag 120. The joined center panels 122, 124 can also
define an attachment flange 138 for attaching the hang tab
114 from, as an example, the backing liner 78.

Prior to folding the RFID strap 116, the RFID tag 120 can
be sandwiched between the 2 center panels 122, 124, which
can be suitably joined together, such as by an adhesive to
form the RFID envelope 136. Enclosing the RFID tag 120
in the RFID envelope 136 can provide protection to the
RFID tag 120. The RFID tag 120 can be electrically coupled
with one or both of the center panels 122, 124 so that one or
both center panels can serve as a radio-frequency or high
frequency antenna.

With the RFID strap 116 folded into the T-shaped con-
figuration, an adhesive can be applied to the attachment
flange 138 for attaching the RFID tag assembly 112 to a
suitable surface, such as the backing liner 78. The RFID tag
assembly 112 can be attached to the backing liner 78 either
before or after the backing liner 78 1s joined to the closure
15. With erther process, the metallic fo1l 24 and sealable film
22 can be joined to the closure 15 as with the backing liner
78. Prior to adding the metallic foi1l 24 and sealable film 22,
the RFID envelope 136 can be folded against the backing
liner 78, or the closed end of the closure 15, thereby
sandwiching the RFID envelope 136 between the backing
liner 78 or closure end and the metallic foil 24 when the
closure 13 1s tightened onto the container 12.

Other configurations of an RFID hang tab can be utilized.
For example, the strap can have a single fold line dividing
the strap into a pair of panels (not shown) disposed 1n an
[-shape to define an attachment flange and an RFID tag
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carrier. The attachment flange can be provided with an
adhesive for attaching the RFID hang tab to a backing disc,
and the RFID tag carrier can support an RFID tag, and can
be adapted as an antenna as previously described herein. The
closure assembly described herein enables the RFID tag to
be incorporated into the closure assembly at a relatively
carly stage in the manufacturing process, which can enhance
clliciency and thereby contribute to lower cost and improve-
ments 1 quality control.

In a ninth exemplary embodiment, 1llustrated in FIG. 16,
the RFID tag 120 can be attached to the metallic foi1l 24
and/or sealable film 22, rather than the backing liner 78, to
extend 1nto the container 12 when the RFID closure assem-
bly 110 has been attached over the container opening 16.
Alternatively, the RFID tag 120 can be inserted between the
metallic fo1l 24 and sealable film 22. In either configuration,
the microprocessor 27 must be electrically insulated/isolated
from the metallic foi1l 24.

Alternatively, an RFID tag can be incorporated into a
backing disc during manufacture of the backing disc. Back-
ing discs can be manufactured from a stock material already
supplied with RFID tags. RFID tags can be added to a stock
material immediately prior to or after separating the backing
discs from the stock material. An RFID tag can be attached
to a surface of a backing disc, such as a surface engaging the
closed end of a closure, or incorporated into the interior of
a backing disc, such as 1n a pocket formed 1n the backing
disc or between layers of a laminated backing disc.

Moreover, an RFID tag can be added to a closure, for
example afhxed to the closed end of the closure, after
manufacture of the closure but prior to the addition of a
backing liner or inner seal. The RFID tag can thus be
concealed by the backing liner or inner seal. If the reclosable
container 1s to hold pharmaceuticals that may be eroded or
fractured during handling, an RFID tag can be incorporated
into the cushioning material that 1s inserted into the con-
tainer and occupies the space between the product and the
closure assembly.

The closure assembly 1s advantageous 1n that it can be
readily manufactured, with the RFID tag incorporated into
the closure assembly during production of the closure
assembly, or at some other time and location. For example,
sealing of the container can be expected to occur after filling
the container with a selected product. Thus, the closure
assembly and container can be fabricated, stored, and trans-
ported separately until after the filling step.

RFID tags can be incorporated into a closure assembly
during any of several process steps, such as during the
manufacture of the closure assembly, or the filling and
sealing of the container. Factors such as the production of
reclosable containers both with and without RFID tags, the
information to be stored and transmitted by an RFID tag, the
stage at which information 1s available for storage on an
RFID tag, the preferred configuration of an RFID tag as
incorporated into a closure assembly and container, and the
like, can give rise to a need for flexibility 1n the incorpora-
tion of an RFID tag into a reclosable container. Fabrication,
encoding, and incorporation of an RFID tag can be con-
trolled by an entity other than the closure assembly manu-
facturer, such as a product manufacturer or a container filler,
and at an optimal step in the process, such as at the time that
the container 1s filled.

FIG. 17 illustrates an exemplary process ol fabricating,
filling, and sealing a container having an RFID closure
assembly. In this process, closures are prepared in step 144,
backing 1s prepared in step 146, and a seal assembly 1s
prepared in step 148. The steps 144, 146, 148 can proceed
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in parallel. The closure and backing can be assembled 1n a
joming step 150. If no RFID tag 1s to be utilized, the closure
assembly and closure can be assembled 1n a joining step 152,
followed by or during a container filling step 154, and
followed by assembly of the filled container and closure
assembly 1n a joining step 156. IT induction sealing 1s to be
utilized, this can occur 1n a sealing step 160.

If an RFID tag 1s to be utilized, after the joining step 150
the RFID tag can be attached to the backing 1n an RFID
joiming step 158. This can be followed by the joining step
152, the filling step 154, and the closure joining step 156.
The process 1s completed by the sealing step 160. A closure
manufacturer can implement the steps 144, 146, 148, 150,
and 152. Step 158 can also be implemented by a closure
manufacturer. Otherwise, the RFID tag can be added by an
RFID supplier, or by a product manufacturer, product filler,
or product distributor.

The addition of an RFID tag to a closure assembly can
occur in an alternative sequence of steps suitable for a
selected process of manufacturing a product, fabricating
closure assemblies and containers, filling containers with a
product, and distributing filled containers. For example, an
RFID tag can be added to the backing during preparation of
the backing, prior to joining the backing with the closure.

FIG. 18 illustrates another exemplary process of fabricat-
ing, filling, and sealing a container having an RFID closure
assembly. The process illustrated in FIG. 18 1s similar to that
illustrated 1n FIG. 17. However, prior to joining the closure
and backing in step 150, the RFID tag 1s attached to the
backing disc i an RFID attachment. Step 158. This 1s
followed by joining the closure assembly and backing disc
in a joining step 150, and joining the closure assembly and
closure assembly 1n a joining step 152. The process can
culminate 1n a container filling step 154, a closure joining
step 156, and a sealing step 160.

FIG. 19 illustrates yet another exemplary embodiment of
an RFID closure assembly according to the invention. The
embodiment of FIG. 19 includes a container 12, the closure
15, a backing liner 78, an ilay including a microprocessor
277 electrically coupled with an antenna 52, and a pair of
metallic foils 24, each generally as previously described
herein. The metallic foils 24 can be sealed together along a
lower glue line 70 and an upper glue line 72, leaving a center
pocket. The inlay can be inserted between the metallic foils
24 prior to sealing so that the inlay 1s retained within the
center pocket. Based upon factors such as the size and
configuration of the antenna, the frequency at which the
inlay operates, e.g. LF, HF and UHF, characteristics of the
transmitter/reader, whether the inlay 1s active or passive, and
the like, electromagnetic interference from contact of the
inlay with erther metallic foi1l 24 can be minimized or
climinated.

Alternatively, one or more electromagnetically neutral
linings can be retained between the metallic foils 24 to
enclose the inlay and isolate the ilay from the metallic foils
24. The metallic foils 24 can also enclose the mlay without
being sealed together, thereby enabling the inlay to “float™
between the metallic foils 24.

In another alternate configuration, the metallic foils can
be fabricated to be thicker than the heretofore described
metallic foils 24, even to the extent of being essentially
inflexible. The metallic foils can be cast rather than drawn or
rolled, and can be fabricated such that the inlay 1s 1ncorpo-
rated during the casting process. The performance of the
inlay can, as described above, can be optimized based upon
the size and configuration of the antenna, the frequency at
which the inlay operates, characteristics of the transmaitter/
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reader, whether the 1nlay 1s active or passive, properties of
the metallic foils, and the like.

FIG. 20 1llustrates another exemplary embodiment of an
RFID closure assembly according to the invention. In the
embodiment of FIG. 20, the container assembly 10 1s shown
as closed, with only the container 12 and closure 15 visible.
An 1nlay including a microprocessor 27 and an antenna 32
1s positioned on the end wall of the closure 15. The container
assembly 10 includes an exterior seal 100 extending over at
least a portion of the container assembly 10, such as the
closure 15 and an upper part of the container 12. The exterior
seal 100 can include a suitable material, such as a shrink
wrap. With this exemplary embodiment, the inlay can be
attached to the closure 13, or the container 12, provided it 1s
overlaid by the exterior seal 100. Alternatively, the ilay can
be incorporated nto the exterior seal 100 to be positioned at
a selected location relative to the container assembly 10. The
exterior seal 100 and 1nlay can be configured so that, when
the exterior seal 100 1s removed, the mlay can be removed
along with 1t, and thus disposed, thereby eliminating poten-
tial privacy concerns. An internal inlay can also be incor-
porated into the closure assembly as previously described

herein, so that 11 the exterior seal 100 and 1nlay are removed,
the mternal ilay will remain with the container assembly
10.

An RFID tag can be incorporated into the container
assembly 10 at a relatively early stage in a distribution
process, and can increase efliciencies of production/fabrica-
tion, thereby contributing to lower consumer costs and
enhancing quality control.

While the mvention has been specifically described in
connection with certain specific embodiments thereof, it 1s
to be understood that this 1s by way of illustration and not of
limitation. Reasonable variation and modification are pos-
sible within the scope of the forgoing disclosure and draw-
ings without departing from the spirit of the invention which
1s defined 1n the appended claims.

What 1s claimed 1s:

1. A closure assembly for a container defining an interior
volume, an opening into said interior volume, and a sealing
surface bordering said opening, [will] wit/

a closure, including an end wall with an end wall inner
surface, said closure being attachable over a container
opening for closing thereof;

an 1nner seal comprising a sealable film laminated to a
metallic fo1l, said inner seal including a first surface for
sealing engagement with a container sealing surface,
and a second, opposed surface for non-sealing engage-
ment with one of a backing liner, a facing liner, and a
glued-in closure liner; [and}

a radio frequency 1dentification tag including a micropro-
cessor electrically coupled with an antenna for receiv-
ing, storing, and transmitting selected digitized infor-
mation;

wherein said inner seal minimizes migration of fluids
between a container iterior volume and an exterior of
a container when said 1nner seal 1s sealingly engaged
with a container sealing surface; and

an isolation device wherein said [radio frequency identi-
fication tag 1s includable in said closure assembly
without said closure assembly] microprocessor is elec-
tromagnetically [interfering with] isolated from said
metallic foil to minimize electromagnetic interference
with said receiving, storing, or transmitting of said
digitized information.
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2. A closure assembly as set forth 1in claim 1 wherein said
[inner seal further] isolation device includes a tab coexten-
sively appended [thereto] to said inner seal.

3. A closure assembly as set forth 1n claim 2 wherein said
tab extends radially therefrom.

4. A closure assembly as set forth 1n claim 2 wherein a first
surtace of said tab 1s coextensive with said first surface of
said 1nner seal, and a second surface of said tab 1s coexten-
sive with said second surface of said inner seal.

5. A closure assembly as set forth 1n claim 2 wherein said
tab 1s foldable along either said first surface or said second
surface of said nner seal.

6. A closure assembly as set forth in claim 2 wherein said
iner seal comprises an induction seal liner including an
impermeable metallic foil.

7. A closure assembly as set forth in claim 6, [and further
comprising] wherein said isolation device comprises an
clectromagnetically msulative liner disposed against either
said first surface or said second surface to electromagneti-
cally isolate said [radio frequency identification tag] micro-
processor Irom said mner seal.

8. A closure assembly as set forth 1n claim 2 wherein said
microprocessor 1s attached to said tab.

9. A closure assembly as set forth 1n claims 8 wherein said
tab and at least part of said inner seal comprise said antenna.

10. A closure assembly as set forth 1n claim 9 wherein said
tab 1s longitudinally bifurcated into 2 parallel fingers for
attachment of said microprocessor therebetween.

11. A closure assembly as set forth 1n claim 10, and further
comprising an electromagnetically insulative liner disposed
against erther said first surface or said second surface to
clectromagnetically 1solate said microprocessor from said
inner seal.

12. A closure assembly as set forth in claim 1, [and further
including] wherein said isolation device includes a pull-tab
liner hingedly laminated to said metallic foil for facilitating
removal of said inner seal from said sealing surface.

13. A closure assembly as set forth 1n claim 12 wherein a
portion of said pull-tab liner can be hingedly separated from
a portion of said metallic foil.

14. A closure assembly as set forth 1n claim 13 wherein
said portion of said pull-tab liner includes an upper surface
and a lower surface, and said radio frequency identification
tag 1s attachable to either said upper surface or said lower
surtace.

15. A closure assembly as set forth 1n claim 13, and further
including a radio frequency identification tag protection
liner hingedly disposed against said pull-tab liner for
emplacement of said radio-frequency identification tag ther-
cbetween.

16. A closure assembly as set forth 1n claim 15 wherein a
perimeter of said radio frequency identification tag protec-
tion liner can be fixedly attached along a perimeter of said
pull-tab liner to seal said radio frequency identification tag
therebetween.

17. A closure assembly as set forth 1 claim 1, and further
comprising a hang tab attachable to said inner seal for
suspending said radio frequency identification tag in said
container interior volume.

18. A closure assembly as set forth in claim 17 wherein
said hang tab 1s attachable to one of said inner seal first
surface or said mner seal second surface.

19. A closure assembly as set forth 1n claim 1, and further
comprising a backing liner disposed against said closure end
wall inner surface wherein said radio frequency identifica-
tion tag 1s attachable to said backing liner.
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20. A closure assembly as set forth 1n claim 1 wherein at
least part of said inner seal comprises said antenna.
21. A closure assembly as set forth 1n claim 1 wherein said

inner seal comprises a pair of metallic foils.
22. A closure assembly as set forth 1n claim 21 wherein

said radio frequency 1dentification tag 1s interposed between

said pair ol metallic foils.
23. A container assembly comprising:

a container having an interior volume and an opening
into the intervior volume defined by a vim having a
sealing surface,

a rveclosable protective closure covering the opening and
configured for suitable registry with the sealing surface
to facilitate sealing of the opening,

an exterior seal extending over the rveclosable protective
closure and at least an upper part of the container to
minimize migration of content in the interior volume to
an exterior of the container and contaminants from the
exterior to content in the interior volume, and

a radio frequency identification (RFID) tag including a

programmable microprocessor electromagnetically
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coupled with an antenna for receiving, storing, and
transmitting digitized information,

wherein the RFID tag is mounted between the exterior

seal and one of the container or the reclosable protec-
tive closure wherein the programmable microprocessor
is electromagnetically isolated to minimize electromag-
netic interference with the rveceiving, stoving, and trans-
mitting of the digitized information.

24. A container assembly as set forth in claim 23 wherein
the REFID tag is an inlay including the microprocessor and
the antenna.

25. A container assembly as set forth in claim 23 wherein
the exterior seal is a shvink wrap.

26. A container assembly as set forth in claim 23 wherein
the RFID tag is attached to one of the closure, container, or
exterior seal.

27. A container assembly as set forth in claim 23 further
comprising an internal inlay incovporated into one of the
closure or container that remains with the one of the closure

20 or container if the exterior seal and RFID tag ave removed.
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