2.1.JUL 2005 .1 PACKAGE W TH | NTEGRATED TRANSPONDER The present invention
rel ates generally to packaging including a radio frequency integrated
circuit for exchange of infornmation with associated devices, and] npr €5
particularly to an interactive information package conprising a closure 5
and container, with the package includi-rig-a radio frequency integrated
circuit, or alternately circuit with a
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15  devices in a wide range of applications. Identification' cards, credit cards, and
like articles may include such devices for "radio frequency identification" (RFID)
with so-called "smart cards" permitting access to information carried by the circuitry
by radio frequency interface. Typically, the integrated circuit is provided with an
antenna which functions as an induction coil for radio frequency interfacing. By

20  presentation of the card to a suitable radio frequency scanner, information stored in
the integrated circuit can be efficiently accessed without physical contact, with the
radio frequency energy providing energization of the circuit. Such devices may be
configured for "read only" interfacing, and thus provide information to the
associated scanner, and may be further configured to receive information input by a

25 radio frequency source, thus permitting information on the integrated circuit to be
rewritten as may be required, such as for deducting a payment from a stored
monetary value for payment of a fare or toll. U.S. Patents No. 5,731,,576, No.
5,901,303 and No. 6,199,128, all hereby incorporated by reference, disclose
exemplary radio frequency identification systems.

30 As the cost for such integrated circuitry has decreased, the use of
such RFID devices for product packaging is gaining acceptance. Use of such

devices on product packaging permits the devices to provide functions in the nature



5,901, 303 and No. 6,199,128, all hereby incorporated by reference, disclose
exenpl ary radi o frequency identification systems. 30 As the cost for such '
‘integrated circuitry has decreased, the use of such RFID devi?¢%U[q@5
product packaging is gaining acceptance. Use of such devices on product
packagi ng permts the devices to provigg_functions in the nature 21 JUL 2005
2 of a bar code, precluding the need for optical scanning, while permtting
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i nvention i §“H?1P§5t epnidiregied; toward\usg Ogﬁ’ﬂfg‘t&%‘cﬁéggég%emf’ﬂ‘é‘l fng an

i ntegrated ¢ It ' [ i d | I3t ] | LNy he 15
package. by PRARE bttt arGAEy L Gtcl JoF Shuh SOTL MO RMMELIBIE ™S 0 e
broad rang&esmd sepafatedrBom dtselabbdl or @then padkaging e tedckimgdfunétiom packagi ng

arrangenent for_ both the producer and the consuner. A product package
embodyi A9 t BEOVidadrky the &FIBx davire 1p cassatiplly;lpste dviprsaver, this Gipdcal placemeriyeht ed

assoc at oo Sui SRR ok AT chA BB ahiohihic] BRI ptth IR PO Ol ea
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devi ce remmins associated with the package's contents. Notably, this
ar r angenent The present invention 1s directed to an improved product package
including an integrated circuit which is configured for disposition within the
15 package. By this arrangement, thé integrated circuit device can provide a broad
range of functions, greatly enhancing the value of the packaging arrangement for
both the producer and the consumer.
A product package embodying the principles of the present invention
includes an integrated circuit device which is configured for radio frequency
20 interfacing with associated equipment. The package is configured such that the
integrated circuit device is disposed within the package, thus assuring that the
device remains associated with the package’s contents. Notably, this arrangement
facilitates use of the device for applications apart from product tracking and
inventory control, including product promotions, storage, and dissemination of
25  product information, and quality assurance including tamper-indication. A
packaging machine for writing information on, and or reading information from, the
integrated circuit device is also disclosed.
In accordance with the present invention, an interactive information
package includes a plastic closure, and a container on which the closure is
30 secured for closing the contents of the container. The package includes a radio
frequency integrated circuit and antenna operatively connected thereto for

disposition within the package when the closure is secured to the container. The



facilitates use of the device for applications apart from product tracking
and inventory control, including product pronotions, storage, and

di ssem nation of 25 product information, and quality assurancg iml HJ[gi ng

t amper-indication. A packaging machine for witing informti y ,ZJ nd or
reading information from the integrated circuit device is also disclosed.
In accordance with the present invention, an interactive information

package inc | [ | osure is
30 secured ]Edégﬁiteggil?%lgﬁgs %@i%g%ﬁa@ﬂ%lﬁﬁ ggﬂft%a%}ﬁeglr&%{'@ %g‘éi%gve‘a ncl udes a
radi o fr equelix frequeney trahenission. c iti it alodoatempiated ﬂnpteﬂmtalosafqnnapmm ed
thereto for dlsp05|t|on W thin the package, when the closure is secured to
the cont ai néh arghel migrogepsoppusferaply mtegagwﬂa th infagrated irgUihigrasteys

Jprogr anmmabl t L gkage via radio frequency

‘transmi ssio odpﬁq&nggg%k@é Fat%ﬁde?ﬁat the closure may contain an array

of m crossensors prefByahd yrrmgreﬁgnad»fwétplresbxhenmttxeg;ahmhdziicrfcmhauctmgassess
product quality and enabl e tanper-evidence. é t he arran enment of the
pr esent .nvémrawonacameherwactmed@dﬁbwmvm@on gf Pich raopackges e uslénaoﬂlact i ced by

ciroui ¢ o sPRMLReqBre MBREGE Rl iopts et Hihipe B GRRleel 0o\ P

integrated gifbehttion t6 i Titdgedtad cirélfiQ pidhotivhal forfatiochi be MwriBi"Gntd he
circuitry. This permts the prormtlonal information to |ater be retrieved

from 10 t hetherm@grtm e Ghig iperuits ﬂxb;prmotmablrffmemr@ndy latewert retieYed fiom  The

ant enna he a rves rovided to the
i nt egra%@d h'f [f%a??(ﬁafﬁw y?h@%ﬁ?@hﬂ% %%Bﬁm%dwgl ?]t\fﬁn Gf"r‘n’@ gﬁlée need for an
i nternal popgsk gélﬁa?bestw uFpddeg OBV pbwer Provided k® B! inteRf4dd EifduR thieagh be
witten onto and/or retrieved from the integrated circuit: through t he

ant enna couﬂlel anienna Sowplingseliminatingotha tneed farzan mmaémpyet sHpPhYrat i on act ual | y
"witten" o to t he ,nte a‘Eﬂed circuit devic

| d 140
e b odue bt E p R it ttiop T bk Sl fodor SIS ARLDe" ©
rather thanggl fRgratdd eirdUitQEulgh ithe 8ltbnna coupling.

15 It is contemplated that the only information actually "written" onto

the integrated circuit device could be a "serial number"” or like product code which
would uniquely identify an individual package, rather than simply the product itself.-
This approach would require that the bulk of the promotional information be written
to an Internet or other electronic database rather than be stored on each individual

20 integrated circuit. As will be appreciated, a desirable aspect of the present system
concerns the capability of writing promotional information, or promotional codes,
on the integrated circuit during the capping process, or as the capped product enters
various retail outlets. This arrangement desirably makes it possible to eliminate the
long lead time typically required for planning promotions, and the required

25  pre-build, and potential scrapping of promotional inventories.

A further aspect of the present invention contemplates a method of
monitoring the contents of a package for quality assurance, including tamper--
indication. A package is provided comprising a container and closure, with the
package including a radio frequency integrated circuit and antenna disposed within

30 the package. The package is provided with at least one sensing device operatively
connected to the integrated circuit, and preferably integral with the integrated

circuit, with the sensor configured form sending conditions such a temperature



Thi s approach would require that the bulk of the pronotional informaticon be
witten to an Internet or other electronic database rather than be stored
on each individual 20 integrated circuit. As will be appreciat e(%,1 ?%

desi rabl e aspect of the present system concerns the capability “of" 1085 ng
pronotional information, or pronotional 4qodes, on the integrated circuit
during the capping process, or as the capped product enters various retail
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information fromthe integral sensor array to the integrated circuit).
device. As for use with product promotions, use of the present package in this
manner is accomplished by radio frequency coupling of the package’s integrated
circuit through the antenna operatively connected to the circuit.
Through the use of such a sensing device coupled to the integrated
circuit, various quality assurance functions can be provided. A significant and
20  measurable loss of pressure, or vacuum, in a sealed package provides a clear
indication that the package has been opened and/or tampered with. Since the
integrated circuitry can be configured to continuously monitor the pressure state
of the package during its useful life, it is possible to record and retrieve the
magnitude and frequency of any such pressure or vacuum loss. It is contemplated
25  that the micro-sensor array be comprised of (but not limited to) pressure sensors,
iemperature sensors, chemical sensors, and microbiological sensors, or a
predetermined subset of these .sensors selected for specific product applications.
As will be appreciated, this aspect of the present invention provides
significant advantages over current tamper-evidence systems. Existing technology
30 for pressurized or vacuum-packaged containers typically involves packaging that

breaks, permanently deforms, changes color, or makes audible sounds when the

package is opened by the consumer. Such arrangements include tamper bands on



It s also possible to later retrieve the sensor information (such as the
pressure "history") fromthe integrated circuit through use of ? radi o
frequency reading 15 device. As for use with product pronDtionsZ ddie2B¥ t he
present package in this manner is acconplished by radio frequency coupling
of the package's integrated circuit thrdugh the antenna operatively
connected to the circuit. Through the use of such a sensing device coupled
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at the point of product purchase, as the product is read by a_scanner or
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It is exlBeCttﬁgssaékathatatﬁe 'f)%c?du%I iss'%%]roved for consumption”, or "okay to drink" when

the closure is removed from the container, provided that the circuitry of the package
has monitored an acceptable pressure/time history record.
A further aspect of the present invention contemplates a method of
providing enhanced inventory control and dissemination of product information.
20  Information regarding the time and date of packaging, sometimes referred to as
the "bom on date" can be readily written on the integrated circuit of the present
package. Other processing information can also be provided for subsequent access
as may be required. Product information, beyond that which can be easily printed
on a package label, may be written on the integrated circuit of the present package,
25  including nutritional information, product recipes, and the like. Once again, it is
alternately contemplated that only a unique identification code be actually written on
) the integrated circuit, with the bulk of other relevant information being written on
an Intemet or other electronic database which can be later accessed through the
unique product identification code.
30 As will be appreciated, the introduction of plastic closures and like
packagiﬁg containing radio frequency identification technology, including coupling

with micro-sensor arrays, will permit capture of significant information on the



arrangenments becone nore w despread, consunmers will have suitable appliances
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extensive mforma%on that will be available. e application of the closure, and

15  simultaneous sealing of the package, actually defines the "birth" of each individual
package. Prior to closure application, the package is essentially an unsealed
container, not a package ready for processing and the distribution channel. A
capping machine embodying the principles of the present invention is equipped with
sensors to provide capping condition information, and the necessary radio frequency

20  interface electronics to transfer this information to each individual package as it is
capped.

Other features and advantages of the present invention will become
readily apparent from the following detailed deécription and accompanying
drawings.

25 FIGURE 1 is a diagrammatic view of an interactive information
package embodying the principles of the-present invention, including a plastic
closure and associated container; and

FIGURE 2 is a diagrammatic view of a radio frequency integrated
circuit system for providing promotional and quality assurance functions in

30  accordance with the present invention.

While the present invention is susceptible of embodiment in various

forms, there is shown in the drawings, and will hereinafter be described, a presently



speed at. capping, verification of the integrity of capping, verification of
the integrity of sealing, etc., can be nonitored. As noted, there is also a
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15 As illustrated in FIGURE 1, the package 10 embodying the principles
of the present invention comprises plastic closure 12 and an associated container 14
to which the closure can be secured, such as by cooperating, interengaged thread
formations. The plastic ciosure 12 can be formed by injection molding or
compression molding, with U.S. Patent No. 4,497,765, hereby incorporated by

20  reference, disciosing a method and apparatus for efficiently compression molding
closures of this type.

In accordance with the present invention, the package 10 includes a
radio frequency integrated circuit 16 disposed within package 10, preferably by
disposition on or at the interior surface of the closure 12. The arrangement includes

25 an antenna 18 operatively connected to the integrated circuit 16 with the antenna
cooperating with the integrated circuit to permit the integrated circuit to be
externally powered without physical connection of a power supply thereto. The
antenna 18 provides the desired radio frequency interface with an associated radio
frequency input/output device 20 (FIGURE 2) which can be configured to provide

30 remote input to and/or reading and retrieval of electronic information carried by the
integrated circuit 16.

It is contemplated that integrated circuit 16 and antenna 18 (and any



forns, there is shown in the drawings, and will hereinafter be described, a
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in FIGURE 1, the package 10 enbodying the principles of the present

i nventi on doswe l3es plastic closure 12 and an associated container 14 to
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the interificatéd 8€EapRiridgh@nfih@ss Bstdrcal Ha@ &fﬁ&ﬁ%ﬁ@?ﬁét@&'sﬁ&?ﬁs 25 an
antenna 18 operatively connected to the integrated circuit 16 with the
antenna cprepureaandqr tainperatune), itrias dreatesidable i piovide pampact povier supplggr at ed
circuit t C)Zi),esuch as diagrammatically illustrated in FIGURE 2, operatively connected to the
15  integrated circuit 16.
The electronics of the package can be configured to include one or
more of different compact-sized (i.e., micro) sensing devices. Such sensing devices
may include, by way of example, a pressure sensor 24, a temperature sensor 26,
a chemical sensor 28 for sensing the presence of chemicals such as oxygen, and/or a
20  biological sensor 30 for sensing the presence of microorganisms within the package
10. As will be further described, configuration of the present package with one or
more of the internal sensing devices greatly enhances versatile use of the present
package for quality assurance functions, including tamper-evidence, brand
protection, and anti-counterfeiting. An array of sensors can be provided for certain
25  applications, with the array preferably integrated with radio frequency integrated
circuit 16. The provision of one or more sensors permits direct assessment of the
quality state of the packaged goods.
Use of the package of the present invention in connection with a
product promotion will now be described. For this application, it is contemplated
30 that the integrated circuit 16 of the package 10 be externally powered via antenna
18, and thus no internal power supply such as 22 is typically required. The method

of conducting a promotion in accordance with the present invention includes



externally powered w thout physical connection of a power supply thereto.
The antenna 18 provides the desired. radio frequency interface with an
associ ated radio frequency input/output device 20 (FI GURE 2) which can be
configured to provide 30 renpte input to and/or reading and refdid\adllhof
electronic information carried by the liptegrated circuit 16. It is
contenplated that integrated circuit 16 and antenna 18 (and any 2 1 J UL 20
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configuration of the present package wth one or
power supply, but also acts to couple the integrated circuit with the external

15 input/output device 20 so that promotional information can be written onto and/or
retrieved from the integrated circuit 16.

As will be appreciated, the specific information that can be "written"
on the integrated circuit can be varied while keeping with the principles disclosed
herein, but it is presently contemplated that the information would be in the

20 nature of a "serial number", or other code having sufficient specificity to
uniquely identify the individual package. This code can be written onto the
integrated circuit 16 at the time of product packaging, such as filling of the
container 14, through the use of a "smart" capping machine, or a stand-alone
radio frequency writing device.

25 At the time the code is read by a suitable radio frequency reading
device or scanner, the code can be used to access and interface with an Internet (or
other) data base, at which the actual promotional game is stored. This aspect of
the present invention desirably acts to limit the size and data storage requirements
of the integrated circuit 16, since the major portion of the promotional information

30  would be stored in the Internet, or other, data base. By limiting the size of the
required integrated circuit 16, the cost for the integrated circuit 16 and its associated

antenna 18, as instailed in the promotional closure 12, can be desirably minimized.



nore of the internal sensing devices greatly enhances versatile use of 'the
present package for quality assurance functions, including tanper-evidence,
brand protection, and anti-counterfeiting. An affray of sensor%10@n
provided for certain 25 applications, with the array preferably integrated
with radio frequency integrated circuitid6. The provision of one or nore
sensors permts direct assessnent of the quality state of the packaged
goods. Use ofAstwigl teaelietzed] by BRring Bfiviudl pranbticial gime 0ARecH & ditaWatd) a
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pronotional i nforrratl on can be witfen onto and/or retrieved fromt
integrated circuit 16. The capability of writing promotions or promotional code additionally

15  provides heretofore unavailable flexibility for the product promotion format. It
is possible to reprogram the promotion without removing product from the retail
shelf through the use of a mobile read/write radio frequency device.

It is contemplated that consumers will initially benefit from this
product promotion system at the point of purchase of the promotional product, as

20  the product is read by a scanner (reading device) located at the check-out area of a
retail establishment. It is envisioned that in the future, consumers will have "smart"
appliances and/or radio frequency reading devices or scanners that will enable the
reading of promotional information directly from the package within the consumer’s
residence.

25 The next aspect of the present invention that will be described is a
method of monitoring the condition of contents within a package for quality
assurance purposes. Use of the package 10 in this fashion contemplates the
provision of one or more sensors operatively connected with the integrated circuit
16. The provision of an integral power supply 22 operatively connected with the

30 integrating circuit permitting operation of the electronics with the package apart
from a source of radio frequency energy acting through antenna 18 is only required

if a continuous record of package quality conditions is required as is the case with



As will be appreciated, the specific information that can be "written" on
the integrated circuit can be varied while keeping with the principles

di sclosed herein, but it is presently contenplated that the Hn@g@ tion
woul d be in the 20 nature of a "serial nunber", or other code'hd i@S
sufficient specificity to wuniquely idengi.fy the individual package. This
code can be witten onto the integrated circuit 16 at the tine of product

packagi ng, stdfaPerdéviddnté indiicatibn.t Aeprirciall appIRhtidifof i &pedt dftBe iSRnwdn @
"smart" cappi ng machi ne, or a stand-alone radio frequency witing device.

25 At the tiistamopee-cyisidecd or tampet-ingicationui AnBiseussedlabwver ejsimgcy r eadi ng

devi ce or scanner, .the code can be. use 0 _access and interface with an
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actual pronoaddoioahl fyatweesarften wedoltan dedreasbdamterial heags,cthus siguiffcantlst he gane

systemis enhanced, in conparisQn tqQ an arrangenent in ich the entire
promot i onal BYERNNE packagipg éﬂs"%ng eﬁw&mﬁu%w SNfE ésg?tlé‘[“e’ae al“l?ﬁ‘t moA
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pronoti on concerns capa pronoti on mation, or a
pronot i onal sigmficanost¢rappiig of pickagentthal have nofi ieeil Garpered gvithh@efpaedk fogasng

(cappi ng) process, .or ag.the, prodyct. package enters various retail outlets.
By this arrgsdy ion). ; W e@b@b{ B&E"t't"& %‘Fﬁ%‘\"ﬁ%&‘e@‘eﬂ‘ﬁecat‘lftﬁvelél?el?sé § thead
times requi rﬁgj t:%ftamp@ﬂ\ﬁé.ng pronotions, and obviates the typically required
"pre-build" ang pot ential” 10 scrappi ng of product inventories. Since the

product pronotional i rfampesevidencedor bacunnrpackédecontainere hah typiatiik agleedc| osur e
through I%Ui tl%)t())lnethg e agu"‘&ﬁ? ’foriHEedi met Oagsi.u?cle gpptlgd Qg glllcril containers, which closures
make an audible "pop" sound when vacuum is released from the package during
opening. The closure itself may exhibit a visually discemnible non-deformed
~ appearance aftef release of the container vacuum.
Use of the present invention for tamper-evidence includes providing a
20  container package, including a closure and container, as described hereinabove,
including an integrated circuit 16 and one or more associated sensors. In one
contemplated arrangement, a micro-pressure sensor 24 is operatively connected
with the integrated circuit 16 with a suitable micro-power supply 22 provided
within the closure 12 together with the integrated circuit and pressure sensor.
25  When the package 10, with the installed electronics, is placed in the proximity
of a suitable radio frequency writing device, it is possible to write information
onto the integrated circuit 16, thus activating the power supply 22 and the
pressure sensor 24. It is also possible to later retrieve pressure history
information from the integrated circuit 16 through a radio frequency reading
30 device or scanner.- Antenna 18 acts to couple the integrated circuit 16 with the
exterior input/output device via radio frequency, without physical contact of the

package 10.



the rel ease of specific pronotional closures and packages within a very
short tinme of a major event taking place (i.e., New York Yankees win the
World Series, etc.). The capability of witing pronotions or pronotional
code additionally 15 provides heretofore unavail abl e fl exibiji t"yl @% t he
product pronotion format. It is possible to reprogramthe prc?nbt“’f i t hout
removi ng product fromthe retail shelfipthrough the use of a nobile
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f eat ur es orbewerages are deemed to be of poor quality when a 17% loss of carbonation is

15 reached. The carbonation level in the package is directly dcpendent of the pressure
in the package head space and the temperature of the product. By knowing the
pressure and temperature at any point in time, the quality of the carbonated product,
and its fitness for consumption, can be directly assessed. Similarly, the loss of
vacuum in a vacuum-packed container is a direct indiction of potential spoilage of

20  contamination. In a similar manner, the presence of micro-organisms, pathogens, or
chemicals can also be sensed to provide a direct indication that the food or beverage
product is not fit for consumption.

It is contemplated that consumers will initially benefit from the
present quality assurance system at the point of product purchase, as the product is

25  read by a suitable radio frequency reading device or scanner located at the
check-out area of a retail establishment. Again, it is contemplated that in the future,
consumers will typically have suitable "smart" appliances or home radio frequency
reading devices that will enable reading of product quality information directly from
the package in the consumer’s home,

30 It is within the purview of the present systém that a suitable
micro-audio device be installed in the closure 12 to give a "real-time" message to

the consumer at the time of opening, thereby obviating the need for a radio



contai ner and/or closure to enabl e tanper-evidence during opening. These
additional features often result in increased naterial usage, thus
significantly increasing packaging costs. Since the tanper-evidence is
often nechanical in 10 nature, breakage can occur in shipping af Kappiing,
and can undesirably result in significant scrapping of packages that have
not been tanpered with (referred to as - Post production). Wile highly
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contact of the package 10. 2 1 JUL 2005 - 12 In the case of a container
havi ng pr essioFiostisd tRshoE quality gssusance dngtigas. By the provision of a temperature

sensor 26 operatively connected with integrated circuit 16, it is possible to

15  generate and capture a temperature time history for the contents of the package
10. This can be particularly desirable for creating a temperature profile of a
product during its processing, such as during pasteurization or other heat treatment
process. To assure the quality of many products, the products are subjected to
elevated temperatures for predetermined time periods. By providing a system which

20  permits monitoring of a product’s temperature and creation of a temperature profile,
it is possible to audit individual packages in real time to optimize the heat treatment
process relative to product taste and consistency. Simultaneously, information is
provided that can indicate and quickly provide an alarm attendant to processing
equipment problems.

25 As will be recognized, many foods and beverages require
pasteurization or post-packaging heat treatment to ensure that all microorganisms are
destroyed before the package reaches the consumer. Since there is inherent
variability associated with pasteurization and heat treatment process, the products

. :  must be over-processed to ensure that no individual packages receive insufficient

30  pasteurization or heat-treatment. This over-processing results in degrading the taste
and consistency of the food or beverage product, making them less appealing to the

consumer.
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circuit 16. By such an arrangement, the quality of products subject to degradation
over time can be readily monitored. Similarly, the use of pressure sensor 24
permits monitoring of a carbonated product within the container 10, thus permitting
a determination of whether a product has gone "flat" without resort to unsealing of

20  the container. In these cases, a power supply is not required since the quality
measurement can be taken at single points in time in the presence of a radio
frequency reading device and a continuous history of quality data is not typically
required.

A further aspect of the present invention concerns a system for

25 providing enhanced inventory control and improved dissemination of product
information. It is contemplated that this aspect of the invention can be practiced
with the configuration of package 10 including integrated circuit 16 and antenna 18,
with the integrated circuit externally powered by coupling through the antenna 18.
This aspect of the invention contemplates that the integrated circuit 16 be provided

30  with information regarding packaging of the contents, and/or information for
consumers, such as recipes or the like.

In the production of packaged beverages and foods, it is important to



m cro-audi o device be installed in the closure 12 to give a "real -tine"
nmessage to the consuner at the tinme of opening, thereby obviating the need
for aradio 2 1 JU _ 2005 13 frequency readi ng device or scanhérllLB}5such
an arrangenent, the package can be configured to provide an audible
statenment such as "approved for consunptlfon", or "okay to drink" when the
closure 12 is renoved fromthe container endi ng accept abl e
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15 to consumers to provide a list of recipes for a particular food product. It can

also be desirable for the product packager to document the conditions under which

the product was packaged (i.e., the amount of torque applied to close the package,

the particular capping head used to close the package, the ambient temperature

during packaging, the line speed under which the package was closed, etc.).
20  Currently, this information is too cumbersome or impossible to capture in the

standard pre-printed format typically employed in packaging labeling.

An interactive information package embodying the principles of the
present invention greatly facilitates recording and dissemination of product
information such as identified above. By disposition of integrated circuit 16 of

25  the present package generally within the package structure, users are assured
that the integrated circuit remains associated with the particular package and its
contents. Problems inherent with placing such a radio frequency identification
tag are avoided, such as label removal, misapplication, label tampering, or label

' damage, which can result in the closed package losing its unique identification

30 and all of the retained information. An additional 'advantage of the present
invention, wherein the integrated circuit 16 is preferably positioned on or at the

inside surface of the closure 12, is the efficiency with which the integrated circuit



pasteurization or post-packaging heat treatnent to ensure that all . )
m croorgani sns are destroyed before the package reaches the consumer. Since
there is inherent variability associated with pasteurizati onZdnd!l 8%t
treatment process, the products nust be over-processed to ensure that no

i ndi vi dual packages receive insufficienfg30 pasteurization or
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a determ nation of whether a product has gone "flat" w thout resort to
unseal i ng oinformation on the integrated circuit 16 at the point of closure packaging for the

15  beverage or food product. In this manner, it is possible to provide each individual
package with an exact "bom on date", uniéue identification code, detailed product
use information, or other relevant information as may be desired. It is also possible
to record selected process parameters to which each individual package was

* subjected during the packaging process.

20 For some applications, it can be desirable to reduce the size,
complexity, and cost of the installed integrated circuit 16. For such applications, it
is envisioned that the circuitry only be capable of receiving a unique identification
code written thereon which acts to identify each individual package. By this
technique, the bulk of relevant product information, including data captured from a

25  sensor array of the package, can be captured on an Internet or other data base which
can be later accessed through the unique product identification code of each
individual package.

As will be appreciated, by disposition of the integrated circuit 16 in
the closure 12 of the present package, as opposed to placement on an exterior label,

30  problems associated with missing, removed, or damaged labels are obviated.
Because the closure on which the integrated circuit is mounted is an integral and

functional component of the package structure, it becomes inseparably associated



20 t.he container. In these cases, a power supply is not required since the
quality neasurenent can be taken at single points in tinme in the presence
of a radio frequency reading device and a continuous history of 7qﬁ&|2?]ﬂ5y
data is not typically required. A further aspect of the present invention
concerns a systemfor 25 providing enhahted inventory control and inproved
di ssem nation of product information. It is contenplated that this aspect
of the invenmithra spenifioscygledpadkagel Dasitablyt, madie drefiieney actrioval of infauhatipa 10 :
including integrated circuit, 16 and ant a, 18 wth.the i.ntegrat circuit
ext ernal Ly pOREACER B SREGRIs iR o R cach R riegtne e gy Rihes | ne

i nvention cogifaphpkss. that the integrated circuit 16 be provided 30 with

i nformation regardi ng packagi ng of the contents, and/or information for
consuners, such as recBpawmsothetintegtatddecirchnt 16he pafadblytpositionéd withinabhed
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product @&&piration datAdditiesallddsantages of shegprie§ant anientiar mehida ghmimakiog@dd

product being rejected by consunption by the 1Q. consuner, It is also very
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integrated circuit 16 in the package closure provides the capability to capture
15  capping process information for each individual package at the time of capping. By
disposition of the radio frequency identification circuit in the.closure, the
need for multiple inventories of “tagged" labels is eliminated, since all relevant
information is captured at the time of packaging, regardless of how the package
is later labeled downstream. From a cost and efficiency viewpoint, each individual
20  package only requires a single radio frequency identification tag; packages with
multiple identification tags add no intrinsic value. Again, this underscores the
desirability of providing the radio frequency integrated circuit in the package
closure, as opposed to inside labeling for the package.
A further aspect of the present invention contemplates a "smart
25  capping machine", that is, a capping machine for applying closures such as 12, with
the machine being equipped with sensors to provide capping condition information,
and the necessary radio frequency interface electronics to transfer this information to
each individual package as it is capped. A capping machine having radio frequency
s identification technology in accordance with the present invention is capable of
30  writing a "bomn on date" on each individual package, assign each individual package
a unique item identification code, and/or write promotional information on each

individual package. The present capping machine is also able to test the radio



15 to consuners to provide a list of recipes for a particular food product.’
It can al so be desirable for the product packager to docunent 2tthi/| gepditions
under which the product was packaged (i.e., the anmount of torque applied to
close the package, the particular cappi.ng head used to close the package,
the anmbi ent tenperature during packagi& , the line speed under which the

D K mose: biEoBaRSinfhfacd ittt SOk oVl ol I5 bl e OO T °O™
enpl oyed i n ip@glcAshiAg prepellyibetore ik paekereadtdry thd pisRproRbdsiiy AAckage enbodyi ng

the principles of the preSent invention greatly facilitates recording and
di sseni nat i chstabutpnozhannels.i nf or mati on such as identified above. By

di sposition of integragted circuit 16 of .25 the present ckage. general |l y
within the package st ﬁhﬁﬁﬁ@?%_@?’é"e&’rg sl’ﬁ‘?sgﬁtpmf’ﬂ_g'tonttﬁ% 3 ?ﬁ%g ted circuit
remal ns §5$C}ﬁic?ﬁrﬁde_q‘m Bd WA ﬁairoti!ré‘c}ﬁleﬁéy Qﬂﬁﬁé‘%hﬁ&ggﬁfr WwouldCotly SHtea Pr obl ens

i nherent with placing such a radio fréquency identification” tag are

avoi ded, suohiqe praduet codammvedch indisadupl packageo mhile sinabltanaonsty wngingadl | abel
damage, which can resul.t in the.closed package l.osing ifs uni.que

[ denti f1 cat iRSAFE80 Paomotignel. gnd TS ErAlieneY dST IR IGRQR feHne IForaRHIPR oBifun

advant age of lectrSME Ak 'quﬁﬁi theid émﬁ? I fimbidn 16 is
preferably dggﬁﬁ?gﬁg g%egﬁ&gt t%gﬂbﬁnsi etgzr éé£%§ t eagpggﬁﬁgw%E, is the
ef ficiency vgentralipiac dedchibed atvovgy thiedablic of mfiormafidn duld timatelg beGtored in ant enna
18, can he interfaced. As will| be preci ated, product | abels are typically
| ocat ed Wi t AR £ lata base, YPQ\?EW%P“&EE&HR%@@ Ctrﬁ'ﬂfgo? K45 t hat any radio
frequency interface beygsl@bliebfie ' Hvayel cblisviond: AimbsYCHRAMALGRUCt . The
transm ssion of radio frequency Information can be adversely affected by the
5 medi um t hrandghriafinsitan tbei effected rvathiout departingdfrom the tree apirit [andjscapeiof not as

conduci ve to, radio frequency transmssion as is aif. This js especially
Crue with rdjaRaval Gonseal of te raessan By ertnn s Ginenderrieoi bt o BRRRGHS
frequency (WM rdsp9%o thENGebific Tnibddinidhd §i3Qbd2d Her&R §s in®en@P& bALKoulddi O
frequency identification devices in the UHF range in order to increase the

range ofl5t r dresinfessidons.



10 As di scussed herei nabove in connection with other applications of the
“ present invention, it is contenplated that information to be "witten" on
integrated circuit 16 can be effected at the tinme of product pqu iﬁg,
such-as by a "smart" capping machine or other auxiliary radio re@@g y
witing device which can wite information on the integrated circuit--16 at
the point of closure packaging for the 15 beverage or food product. In this
manner, it is possible to provide each individual package with an exact
"born on date”, unique identification code, detailed product use
information, or other relevant information as may be desired. It is also
possible to record selected process paraneters to which each individual
package was subjected during the packagi ng process. 20 For sone
applications, i.t can be desirable to reduce the size, conplexity, and cost
of the installed integrated circuit 16, For such applications, it is
envi sioned that the circuitry only be &Spable of receiving a unique
identification code witten thereon which acts to identify each individual
package. By this technique, the bulk of relevant product information,
i ncluding data captured froma 25 sensor array of the package, can be
captured on an Internet or other data base which can be |ater accessed
t hrough the uni qu€&€laimajuct identification code of each individual package.
As will be appreciated, by disposition of the integrated circuit 16 in the
closure 12 ofl.tClaimptesent package, as Aspptesactivednipiraetoreptodunt packegeer i or
| abel, 30 problens associated with m ssing, renoved, or danmamged | abels are
obvi ated. E&mapisH®y:t he cl osure on which the integrated circuit is nmounted is
an i.ntegral and functional conponent of the package structure, it becones
i nsepar abl y asspgiadiiedodurd indiiling@dep whlil partidh, ang RedddandirrearibrpRitkage.
Desirably, radio frequency retrieval of infornation stored on the
i ntegratednyghpguit can be effected without affecting the integrity of the
seal ed pacEage.'ti Because the integrated circuit 16 is preferably

positioned withi eortltlaﬁer on which said closure is secured for closing the contents of the
cqntainer;

a radio frequency integrated circuit disposed at an inside surface of said top
wall portion and within s;aid package when said closure is secured to said container;
and

at least one sensing device operatively connected to said integrated circuit
and exposed to the interior of said package for sensing a condition of the contents
within said package.

2. Claim2 .. An interactive information product package in accordance
with claim 1, including:

an antenna operatively connected to said integrated circuit

3. Claim 3 An interactive information product package in

accordance with claim 1, wherein:



5 closure 12, it is also optinally positioned, relative to the package
‘contents, for transm ssion of information through radio frequency coupling.
Since the closure is typically at the very hi ghest el evation of gpgw_m%
package, issues associated with radio frequency transm ssion throug

| iquids or other nmedia, other than air, are mnimzed or elimnated. 10
Addi ti onal advantages of the present _i nvention include elimnation of

"m xed | abel s", that is, ensuring thdtd the correct radio frequency
identification <circuit is associated with the intended product. Since

| abel ing of the product is ordinarily perfornmed downstream of a cappi ng
operation, disposition of the integrated circuit 16 in the package cl osure
provi des the capability to capture 15 capping process information for each

i ndi vi dual pac : N f ' di j:f i o
frequency i dent(SI%%IF %egrisl' ﬁ%&.‘%ﬁi s[%lc?cg@cfﬁgﬁgp%gﬁorug , &@ﬁ@ﬁ%@%@@%&%%{% 'e
inventories of "t ged" Iab[eohs Ls . elimnated ‘ii nee all relevant

i nf or mat i of\ t‘?@%@ﬁ? SERSYt 2 CREMIGAEC O pH A BIOTRPICH 853Ut ess of how t he
package is |l ater |abeled downstream From a cost. and. efficiency, vi ewpoint,
each i ndi vi dhial €380 "package only reqdiniBEractive HYPENAUR Broij@cﬂ%HﬁQP n
identification tag; packages with nultiple identification tags add no
intrinsic eegaiéanceguitthclaimmi sl infiddid@or es the desirability of providing the
radio frequency integrated circuit in the package closure, as opposed to

i nsi de | abel i nga powet figppdnokemvehchbomedied toesaid tttegbtachergiitesent i nventi on
contenplates a "smart 25 cappi ng nmachine", that is, a capping nmachine for
appl ying closures such as 12, with the nmachi ne being equi pped with sensors
to provide capping condition information, and the necessary radi o frequency

interface el 6ctcpinds to tramshethddbfscondiietnged pasucbprodastion] ethpiidng!
package as it is capped. A capping machi ne having radi o frequency
identificathosepgehnol ogy in accordance with the present invention is
capable of 30 witing a "born on date"” on each individual package, assign

each indi vi dual pRAGKAPS pré’dd&?ipgb'l?adet&fﬁléﬁi‘ﬁ?&éEia%ﬁ&h%@u@%orﬁﬁﬁéﬁb wite

pronotional information on each i'ndividual™ package. The present cappi ng

machi ne i s \@liGPsafkfshift ketbuldifiof BAghd cdntéRR%f the container, and a radio

frequency integrated-circuit disposed within said package when said closure is
secured to said containgar;

remotely programming the integrated circuit from the exterior of the package
via radio frequency transmission to write promotional information onto said
integrated circuit; and

retrieving the promotional information from said integrated circuit by radio
frequency transmission for use of the information in conducting a product promotion.

6. Claimf . Amethod of conducting a product promotion in

accordance with claim b, wherein:

said promotional information uniquely identifies an individual product

package.



-18 frequency integrated circuit 16 of each individual package to ensure
that the device is functioning properly before the package enters the
post - processing and distribution channels. It is within the purvjzw &ﬁ:the
present invention that a capping 5 machine equippediwith radio#4¥ Hu ﬁty
witing technology would only wite a unique product code on each

i ndi vi dual package, while sinultaneously witing all process, pronotional,
and radi o frequency identification t§ting information onto an -‘Imnternet or
other electronic data base. Wile the capping machi ne would function
general ly as described above, the bulk of information would ultimtely be
stored in 10 such a data base, rather than on the integrated circuit of the
package. Fromthe foregoing, it will be observed that nunerous nodifications
and variations can be effected without departing fromthe true spirit and

scope of . the poyel7 concept Qindifs b &SB0LtgY SRidu@fordhiotich fho be under st ood

that no limtation wth respect to the specific enbodi nents discl osed

herein isnéﬁgéﬁggggmk c?en%% qn&?dig : inferred. 2 1 JU. 2005 19 Cainms: 1.

Caiml A _ trve infornation product package, conprising: a plastic
or i on: & contAPRaFNg RateReLar apatais WiTE TR B AMWuPR aRNobsl
an i noi de RORPHEE GHIOGERIET BypOrRaS URT) B (e 4ip S AOS S SRR e
said closure is secured to said container; and at |east one sensing device
oper at i vel SAi¢ biematesitcsitsai d i ntegrated circuit
8. Claim8 *. A method of conducting a product promotion in
accordance with claim 5, including:
reprogramming said integrated circuit after said remotely programming step.
8. QMmgi ' . A method of monitoring the contents of a
packagé for quality assurance, comprising the steps of:
providing a praduct package comprising a plastic closure including a top wall
portion and a depending annular skirt portion, a container to which said closure is
secured for closing the contents of the container, a radio frequency integrated circuit
disposed at an inside surface of said top wall portion and within said package when
said closure is secured to said container, and at least one sensing device operatively
connected to said integrated circuit and exposed to the interior of said package for
sensing a condition of the contents of said package;
remotely programming the integrated circuit from the exterior of the package;
and

retrieving information from said integrated circuit regarding the condition of

the contents of said package by radio frequency transmission.



and exposed to the interior of said package for sensing a condition of the
contents wthin said package. 2. Caim2 An interactive information product
package in accordance with claim1, including: an antenna operat%yqbyzm5‘-~
connected to said integrated circuit 3. Caim3 An interactive information
product package in accordance with claim1, wherein: 2 ? JUL 2005 20 said
sensing device is selected fromthe group conprising a pressure sensor, a
tenperature sensor, a chem cal sensor, g d a biological sensor. 4. Caim4
An interactive information product pack ge in accordance with claim1_,

i ncludi ng: a power supply operatively connected to said integrated circuit.
5. CaimA nethod of conducting a product pronotion, conprising the steps
of : providing a product package conprising a plastic closure, a container to
whi ch said closure is secured for closing the contents of the container, and
a radio fretuefdsim hilegr at ed Amethd ofdneiosiod the contanisaif® prekrag® when sai d
closure is secured to said container; renotely programm ng the integrated
circuit fronmbhﬁneahﬂhkﬂﬁnﬂ?,Nhewaackage via radi o frequency transni ssion
to wite pronotional information onto said integrated circuit; and
retrieving the F%lémrmtlém@neis@h@h?‘@!ewl@é chrpissai préssueg sansal foi senwing thy radi o
frequency transm ssion for use o he information in conducting a product

pronoti on. @SS@@EmQGCmtentgoﬁrg&a gonducting a product pronotion in
accor dance WI th claimb5, wherein: sal dg pronotional information uniquely

identifies an i ngiy/jeiahin LR WdiudiRfFtAng pressure history information from said

integrated circuit.

1. Claimd1 A method of monitoring the contents of a package in
accordance with claim 4 , wherein:

said sensing.device comprises a temperature sensor.

12. Claim 1 2 . A method of monitoring the contents of a package in
accordance with claim 9 , including:
internally powering said integrated circuit by providing an internal power
supply operatively caonnected thereto.
13. Claim 131" . Amethod of providing quality assurance for the contents
of a package, comprising the steps of:
provi.ding a product package comprising a plastic closure, a container to

which said closure is secured for closing the contents of the container, a radio

o —"



21 JUL 1005 21 7. ClaimA nethod of conducting a product pronotion in
accordance with claim5, including: interfacing said pronotional information
With a .data base at which additional pronotional information is?2st#ledl o
thereby linmt the data storage requirenents of said integrated circuit. 8.
Caim8 . A nethod of conducting a product pronotion in accordance w-th
claimb5, including: reprogramm ng Sﬁid integrated circuit after said
renotely progranm-ng step. 9. dai ® A method of nonitoring the contents
of a package.for quality assurance, conprising the steps of: providing a
pr oduct pﬁckage conprising a'plasti-c.closure including a top wall portion
and a dependi ng annul ar skirt portion, a container to which said closure is
secured for closing the contents of the container, a radio frequency

integrated circuit . disposed.at an insi.de surf f i | portion
and w ¢ bt et sl BRTER AoaBed PBbERaR R8s Mg s bR ke ol her . “ana
at | east one se sing devi ce %gﬁra%%vglx conneated to said inte naégd
circuit anPuiEHOsETd sontrer.@ndrat fzashpne spRFInhERUGR OPERIVENFOPAGEIED (hndi t i on
of the contents of said package; renotely programmng the integrated circuit
fromthe es@i@itegrated qilgait friceagiag a eaitioataf the, partentsr rsaid PaHaBRom sai d
integrated circuit regarding the condition of the contents of said package
by radi o frequestytaly armaremsiinmthedntegrated ciondt frap the exteriar af the@apkagaihod of
nonitoring the contents of a package in accordance with claimqg , wherein:
said at |leasd one sensing device conprises a pressure sensor for sensing the
pressure of the contents of said package,
providing an audio device operatively connected to said integrated circuit to
provide a consumer with an audio message regarding the condition of the contents
of said package.
14. Claim14 . A method of providing quality assurance in accordance
with claim 13, wherein:
said at least ore sensing device comprises a pressure sensor for sensing the
pressure of the contenté of said package.
15. Claim1 5 o . A method of disseminating information
regarding the contents of a package, comprising the steps of:
providing a product package comprising a plastic closure including a top wall
portion and a depending annular skirt portion, a container to which said closure is
secured for closing the contents of the container, and a radio frequency integrated
circuit disposed at an inside surface of said top wall portion and within said package
when said closure is secured to said container;

remotely programming the integrated circuit from the exterior of the package

with information regarding the contents of the package; and



said retrieving step including retrieving pressure history information from -
said integrated circuit. 11. Cdaim' 11 A nethod of nonitoring the contents
of a package in accordance with claimqg wherein: said sensing ,device
conprises a tenperature sensor. 12. Claim12 . A nethod of noni gdrjindithe

contents of a package in accordance with claim9 , Vncluding: internally
powering said integrated circuit by providing an internal power supply
operatively connected thereto. 13. aiml1.3 _ . A nmethod of providing

qual ity assurance for the contents f a package, conprising the steps of:
provi di ng a .product package-eonprising a plastic closure, a container to

whi ch said closure is secured for closing the contents of the container, a
radio 1 JITL 2005 23.frequency integrated circuit disposed within said
package when said closure is secured to said container, and at | east one
sensing device operatively connected to said integrated circuit for sensing
a condition of retievingrinfermatiat fremisdidiatdgaated cirenibbergdip fiegranes ng t he
integrated circuit fromthe exterior of the package; and providing an audio
devi ce opetratdnviedign,connected to said integrated circuit to provide a
consuner with an audi o nessage regarding the condition of the contents of

sai d package. ldher6inaidid dtep. of AeiBteNpprogfaninmyi idtinges daldabyomssti(Bnce in
accordance wth claim 13, wherein: said at | east one sensing device

conpri ses aro@mﬁﬁuwéqnﬁﬁﬁé%nfrégaréiﬂg%inegarwtﬁe cBhE8RiSHS Bndkr Whieh eat ents of
sai d package.” 15. aiml 5 Anethod of dissem nating information regarding

the cont entgnRhtsdrRaKHRRagE WL bt el MersineBRd Q2) programming information
relating to the preparation and use of the contents of the package.
16. Claim 1 §: 1. A method of disseminating information in
accordance with claim - 13  wherein:
said prerammed information is selected from the group comprising:
packaging date; packaging apparatus; torqué applied to said closure; and ambient
temperature during packaging.
17. Claim 17, A method of disseminating information in accordance
wﬂhcbun15jndudMQ: |
accessing additional information on the Internet by use of said infofmation
retrieved by radio frequency transmission.
18. Claim 1 B . A method of disseminating information in accordance
wﬁhcbhnlSJndudmg:
providing a capping apparatus for applying said closure to said container,
including providing said capping apparatus with radio frequency interface electronics

for effecting said remotely programming step.



provi di ng a product package conprising a plastic closure including a top
‘wal I.  portion and a dependi ng annul ar skirt portion, a container to which
said closure is secured for closing the contents of -the cont ai nerZ 1 aind2085
radi o frequency integrated circuit disposed at an i nsi de surface of ‘'said-
top wall portion and within said package when said closure is secured to
said container; renptely programm ng ty® integrated circuit fromthe
exterior of the package wth information regarding the contents of the
package; and 21 JUL. 2005 - 24 retrieving information fromsaid integrated
circuit by radio frequency transm ssion, wherein said step of renotely
programm ng -incl udes at | east one of: (1) progranm ng information regarding
one or nore conditions under which said contents of said package were
packaged thgrein;. a (2) progranm ormation, relati
preparationﬁ%n&ﬂﬂggpgf t he cd%ﬂ&%qéyg?mﬁ egﬁaé%aaéudﬂﬁpmEP§P9ﬂ¥%QﬁP%ethod of
di ssem nating information in accordance with claim1-5 wherein: said

progr anmed®fi nformation is selected fromthe group conprising: packaging
date; packagi ng apparatus; torque applied to said closure; and anbi ent

t enper at ur e durnrngdlpa@@r@dugt pacRagerempiising aRlaRicisnsust, aicedanenit i ng
information in accordance wth claim1 5, including: accessing additional

i nf or mat i owhich shldeclésmitreisisecurgd M@lqsﬁngstbb@ohtﬂntﬁrofﬁhia@pntaimrr aededadi9 radio
frequency transm ssion. 18. Claim 181 . A nethod of dissem nating

i nf or mat i oftequenag drieganskcirsuittdispdsat within sdid phcidigegyhear saiddilosgireiiscappi ng
apparatus for applying said closure to said container, including providing
sai d cappi BcurdP Ry eidiSomdaiders adi o frequency interface el ectronics for
effecting said renotely programm ng step.

remotely programming the integrated circuit from the exterior of the package
via radio frequency transmission to write product information onto said integrated
circuit; and
retrieving the product information from said integrated circuit by radio
frequency transmissien for subsequent use of the information.
20, Claim20 . A method of packaging a product in accordance with
claim ] 9 wherein:
said product information uniquely identifies an individual product package.
21. claim21 ™" . Amethod of packaging a product in accordance with
claim 1 9, including:
interfacing said product information with a data base at which additional
product information is stored to thereby limit the data storage requirements of said
integrated circuit.
22. Claim1 ] ;. A method of packaging a product in accordance with
claim 1 § including:

reprogramming said integrated circuit after said remotely programming step.



21 JUL 205 25 19. daim'l 9 A nethod of packagi ng a product, conprising
the .steps of: providing a product package conprising a plastic closure, a
container to which said closure is secured for closing the con:t)(;;:ntws~I @g the .
container, and a radio frequency integrated circuit di sposed wit sai d
package when said closure is secured to said container; renotely
programming the integrated circuit fromthe exterior of the package via
radi o frequency transm ssion to wi tlh product information onto said
integrated circuit; and retrieving the product information fromsaid
integrated circuit by radi-o ‘frequency transm ssion for subsequent use of
the informatioen. 20. Cdaim2:0 . ‘A nethod of packaging a product in
accordance with claim 9, wherein: said product information uniquely
identifies i ndj vhdual prodyct package. 21. Caim.21 A nmethod.of
packagi ng aag'r aEn YSh accord r'i‘&"éﬁﬁﬁPﬁga‘é‘laa'i”&al@r,O%PﬁE'PL?&FH@?”FﬁfNéth aci ng
said product information with a data base at which additional product
i nf or mat i oRl2INFLdt\WR&IBINE 0 thereby limit the data storage requirements of said
integrated circuit. 22, Claim2 2 _ A nethod of pac.kagi.n? a product in
accordance wi t hsaid aditiond predual irifergpatios pradefespronptioapdn Otﬁmég@'at ed circuit
after said renmotely _programming step. L 1 JUt 105 26 23. daim2 3 _ A
nmet hod of p2dka@iaimgld product A methodof daciaming 4 prodeichimaccordanseevith n: sai d
addi tional pr oc’ugct i nformation includes pronotional information.
claim ! ¥ including:

accessing additional product information on the internet by use of said
product information retrieved by radio frequency transmission.

25. Claim 2 5%_ . A method of packaging a product in accordance with
claim 2 1, including:

providing at least one sensing device operatively connected to said integrated

circuit for sensing a eondition of the contents of said package, said additional
product information including data captured by said sensing device.

26. Claim26 A method of monitoring the contents of a package for quality
assurance, comprising the steps of:

providing a product package comprising a plastic closure, a container to

which said closure is secured for closing the contents of the container, a radio
frequency integrated circuit disposed within said package when said closure is
secured to said container, and at least one sensing device operatively connected to
said integrated circuit for sensing a condition of the contents of said package;

remotely programming the integrated circuit from the exterior of the package;

and



24. Cainmk24 ' A nethod of packaging a product in accordance with claim
-including: accessing additional product information on the Internet by use
of said product information retrieved by radi o frequency tranSHiSfinp §5'
Caim2 5. . A nethod of packagi ng a product in accordance with ktdl -@.7,
including: providing at |east one sensing device operatively connected to
said integrated circuit for sensing a condition of the contents of said
package, said addit.i onal - product i#flormation including data captured by
said sensing device. 26. Caim2 6 A nethod of nonitoring the contents of a
package for quality assurance, conprising the steps of: providing a product
package conprising a plastic closure, a container to which said closure is
secured for closing the contents of the container, a radio frequency

integrated circujt disposed.within sai ckage when said closure |

secured to sai deE@HF‘Qi"ﬁfgfmaﬁ%ﬁgw ﬁaécg'ggegg%§5§&ﬁ%' H§aHED e%%%‘ﬁéqr%l é/fZI y
connected to said integrated ci rc%it for sensing. a condition of the
contents OWGS@P@%ER%&PE‘P%WV 9 fERfugRAY KBNE'AISSION egrat ed circuit from
the exterior of the package; and 2 JUL 2005 27 retrieving information from
sai d i nt egr at edvleretnusaid pepging ARyjce RemMprsagia biglpdifal semwordensensing e sai d
package by radio frequency transm ssion, wherein said sensing device

conpri ses garesentegl midrosrgasismsfinisaklgrackage.t he presence of microorgani sns in
sai d package. 27. Cdaim2 7 4 method of nonitoring the contents of a package
for quality 27asGlarailck, conamethog of mentdrigsthefcontemts ofia pgcleagerfodgealitpackage
conprising a plastic closure, a container to which said closure is secured
for cl osi ngs§drenentbaiprisingfthe Reepeatt ai ner, a radio frequency integrated

circuit disposed within said package when said closure is

providing a product package comprising a plastic closure, a container to
which said closure is secured for closing the contents of the container, a radio
frequency integrated éircuit disposed within said package when said closure is
secured to said container, and at least one sensing device operatively connected to
said integrated circuit for sensing a condition of the contents of said package;

remotely prografnming the integrated circuit from the exterior of the packagé;
and

retrieving information from said integrated circuit regarding the condition of
the contents of said package by radio frequency transmission,

wherein said sensing device comprises a chemical sensor for sensing the
presence of at least one selected chemical within said package.

28. Claim18. _. .A method of monitoring the contents of a package for quality

assurance, comprising the steps of;

providing a product package comprising a plastic closure, a container to

which said closure is secured for closing the contents of the container, a radio

frequency integrated circuit disposed within said package when said closure is



secured to said container, and at |east one sensing device operatively
connected to said integrated circuit for sensing a condition of the
contents of said package; remotely programmng the integrated thgﬂjmmfrom
the exterior of the package; and retrieving information from said
integrated circuit regarding the condition of the contents of said package
by radi o frequency transm ssion, whergein said sensing device conprises a
chem cal sensor for. sensing. the presence of at |east one selected chem cal
Wi thin said package. 28. Claim2 8 _ _ _, A nethod of nonitoring the
contents of a package for quality assurance, conprising the steps of:

provi ding a product package conprising a plastic closure, a container to
whi ch said closure is secured for closing the contents of the container, a
radio frequency integrated circuit disposed within said\%ﬁck%ﬂﬁ g?en sai d
closure i s Secured ty saig@egntapersaed ablgasiPreSeasigifieyisreereraiiveheoesad Bne
sensing device operatively connected to said integrated circuit for sensing
a condi ti oﬁa@fm‘@@t%@mf@h{f@f sensiag a cpadiianef thercomias pf prigagk?ig t he
integrated circuit fromthe exterior of the package; and retrieving

i nformati on frorarsetely progegmraingdhe integratedraiigait fionmytherexteridif thepadiaget he
contents of said package by radi o frequency transm ssion, wherein said
sensi ng dewnde conprises a tenperature sensor, and said nethod includes

el evating the tenperature of said package for heating the contents thereof,
sai d retrievingr&tiging EbrehtRG freth shidvhtegraled ERAEH RigHrdnd it eongitioaroft he
contents of said package. 29. d ai nk9 nmet hod of nonitoring the contents

Femmer at Ur o D b e e ot ot r ogess.
wherein said sensing device comprises a temperature sensor, and said
method includes elevating the temperature of said package for heating the contents

thereof, said retrieving step including retrieving a temperature history for the
contents of said package.
29. Cclaim?29¢ A method of monitoring the contents of a package in
accordance with claim? 8, including:
retrieving said temperature history in real time to optimize a heat treatment
process.
30. Claim3 0 ;A method of monitoring the contents of a package for quality
assurance, comprising the steps of:
providing a product package comprising a plastic closure, a container to
which said closure is secured for closing the contents of the container, a radio
frequency integrated circuit disposed within said package when said closure is

secured to said container, and at least one sensing device operatively connected to

said integrated circuit for sensing a condition of the contents of said package;



30. CainB0 A nethod of nonitoring the contents of a package for quality
assurance, conprising the steps of: providing a product package conprising a
plastic closure, a container to which said closure is secured fqr, fhgﬁ%ng
the contents of the container, a radio frequency integrated cirédit

di sposed within said package when said closure is secured to said
container, and at | east one sensing device operatively connected fto
integrated circuit for sensing a cond?wion of- the contents of said package;
21 JUL 2QC5 29 renotely progranmm ng € integrated circuit fromthe
exterior of the package; &nd retrieving information fromsaid integrated
circuit regarding the condition of the contents of said package by radio
frequency transm ssion, including non-destructively sorting a plurality of
sai d packages on the basis of information retrieved fromsaid integrated

TRANSPONDER AT a2 fpin B by Bt et TR Ol U RORIRRe: e

principles of the present invention includes an integrated circuit device
which is céwpigured for radio frequency interfacing with associated

equi prent. The package.i s configured such that the integrated circuit device
i s di sposed wit FitHey! 'r}ﬁ%rg?@éﬁ’@,fgocrﬁﬁ@'ddg@ﬂﬁt‘?fgc‘f%ttreﬂﬁ@“ggj&\ﬁ QditioRaf ns
associated with the package's contents. Notably, this arrangenent ' '
faci | it at edh@isenteptstaisaigenackage by rapplfiegsenonisangsaissionr om product  tracki ng
and inventory control, including product pronotions, storage, and

di ssemi nati on oinqbrdmmonﬂﬁsmmme@m,rtimpthcaiity olysaid packaass amibeddisisgpft anper
i ndi cation. A packaging machine for witing information on, and or reading

i nf or mat i orinforroatiorn fedrieveddgmated iotegeated culewi afeeach sidpackiagel osed.
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(FI GURE 1)
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PACKAGE WITH INTEGRATED TRANSPONDER

ABSTRACT OF THE DISCLOSURE
A product package embodying the principles of the present invention
includes an integrated circuit device which:is configured for radio frequency
interfacing with associated equipment. The package is configured such that the
5 integrated circuit device is disposed within the package, thus assuring that the
device remains associated with the package's contents. Notably, this
arrangement facilitates use of ﬁlc device for applications apart from product -
‘tracking and inventory contrel, including product promotions, storage, and
dissemination of product information, and quality assurance including tamper-
10 indication. A packaging machine for writing information on, and or reading
information from, the integrated circuit device is also disclosed.

(FIGURE 1)
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