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
coupled or integrated m cpr%g{qgéejdng%%II gg’#‘%}@( spose%kﬁlgﬁkerei n for varying
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phy5|cal con uency energy providing energization of

the circuit. Such devmp@k@ngmchmeriﬁ itiguforrl dfain intepative chpping miackiih@ci ng,
and thus provide information to fhe assom at ed scanner, and may be further
confi gured tosedistlpeed, Hﬂ@r%t‘ﬁ‘%ﬁ‘“ﬁ?ﬁm lg)pf yriting ‘ﬂ&&?‘b“%@ﬁ&eﬁﬂéy sour ce,
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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



exenplary radio frequency identification systens. 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 PmJggq®Eft
packaging permts the devices to provide functions in the nature L 2005
2 of a bar code, precluding the need for, optical scanning, while permtting
product tracking such as for inventory“control purposes. Scanni ng devices
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circuit device 1s dispose age, us assuring t he
devi ce renuniiisdf,aa6lpas gididy Wbsubanté) dngladikggenerdndications. Not ably, this
arrangenment facilitates use of the device for applications apart from
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15 package. By this arrangement, the 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



25 .product information, and quality assurance including tanper-indication. A
packagi ng machine for witing informati on on, and or reading information
from the integrated circuit device is also disclosed. In acgqmy@ with
the present invention, an interactive information package inél J
plastic closure,. and a container on whigh the closure is 30 secured for
closing the contents of the container. The package includes a radio
frequency i | ' RRER [ mﬁﬁc thereto for
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met hod of conducting Bg thd a@igemiRnCaithd preemahivaridnpy nididpsfashdicting of such
a package, including the radio frequency integrated circuit disposed
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package serves two purposes, with power provided to the integrated circuit

t hrough t htheagircaitrya Thigpermids &ieipremetionsd inferanation do daser baretnigved fiam power
supply. ;S gultaneousl.y, .gronptj.onal information.can.be wiitt ont o and/ or
retri evby 1 rinded sitenity S Redis g ency ediig 0iE Theamleine sl e ng. 15 1t

i s contenpl phdkdgd Btbest R Midpdsels, il PBivEOprotided @ the inWgtdtddedircut thidugh he
integrated circuit device could be a "serial number" or |ike product code
whi ch  woul theantepnecpuplingrelintipating the dieed fuzan iptesned gewer suppbt: t han sinply the
product itself... This approach uld require that the bulk of t
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dat abase r atsintsfhiet Sifcustt BFRGh e ARetha ddidphinglual 20 integrated circuit. As

w Il be appreciated, a desirable aspect of the present system
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
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use of the present package in this_ nmanner is _acco | shed by

davige.c dgdr nye with predushpremetions, juse ef thetnsesent 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
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
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
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

L



cireuit through the antenna operatively connected to the circuit. Through
the use of such a sensing device coupled to the integrated cirgcuit, various
gual ity assurance functions can be provided. A significant and 2 DgUL 2005
nmeasur abl e | oss of pressure, or vacuum in a seal ed package provides a clear
i ndi cation that the package has been opefied and/or tanpered with. Since the
integrated circuitry can be configured to continuously nonitor the pressure
state of thdaspacikauesddicnbreak awayg &bul thei dlaspra whérsthp paskdge es openedcor d and
retrieve the nag&itude and frequencz of any such pressure gr vacuym | oss.
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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



opening, thus -obviating the need for a radio frequency readi ng device or
like scanner. It is contenplated that such an arrangenent coul d provide an,
audi bl e 15 nmessage that the product is "approved for consunptiorz"a_; ,&{ "[fkay
to drink" when the closure is removed fromthe container, provided Z‘Pg t he
circuitry of the package has nonitored an acceptable pressure/tine history
record. A further aspect of the present -ighwvention contenpl ates a net hod of
provi di ng enhanced inventory control and dissem nation of product
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pronotional information for each individual package, as we
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ensure t %‘t is%mdltsangcﬁxesrs%}ilin%nc?tl the Ba&caaggl aicpu%ily 'dgﬁgés t%gp'Bﬁ"'ﬁ!\" o?ccleach 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



seal ed package. 10 To this end, the present invention contenplates that
rather than adapting a standard radi o frequency identification
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I nvention is susceptible of enbodinent in various forns, there is shown in
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to limt tHevention Qo peAmitd efffttent PBehiont camidd By Batinitting prafirtpliehatsn. The
et e oficiently tracked without reborting to optical scanning of bar dodes or the
like.
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



5 package conprising a plastic closure and container, wherein a radio
frequency integrated circuit and associ ated antenna are di sposed within the
package, preferably by disposition on or at the interior surf?qengg &he
package cl osure. The arrangenent the present package facilita es“Prg use
for a variety of applications, including a nethod of conducting a product
promotion, a method of storing and di s8eminating 10 product infornation
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efficiently track resortin scanni ng codes or

the |ike.anli5ebsred Withid thatdsbur\dirifgUblding theropaticadBontithgestxael viraige t he

~principles of the present invention conprises plastic closure 12 and an
associ at edanglomtanpesuch 4s by ailtasonie weldingl ennualso bansadebysdispasiion ol as by

cooperatin i.nt erepgaged t hread, f.aornmations.  The stic, closure 12 can be '
For hed by Telichf GRRAR BR Agoure cendiniens Aiagelty Hediicht a8, ant “Ro.
4,497, 765, mB@b&D¥rel MOPRADRI B sd¥iridf theéifh@NiPandartédaSisnitkin td hod and
apparatus for efficiently conpression nolding closures of this type. In

accor danceclpgurr12.he present invention, the package 10 includes a radio

i Spost 1 on on or atinihb bt 1ERRRER it EICURETE S EH oy R b s gerent
i ncl udes 2pteapat@éifmitel 6l frePRBEAhE REY fGONAtked poWet S§plybi@itdleBd Ccircuit 16

with the antenna cooperating with the integrated circui't f% permt the

i nt egridx edcanineded to the ihtegratedt crcnitlfoy providingeleotiicdl powep yesétoaHaweverct i on of
a power SUf)E| éﬁn}ghelréteto. .Thef ntenna.l8 ﬁr ogsi dgs the.cgesitred. r@gi Q
frequency 1PAEPP SORURHraHPNS Ot G BIEFHUE &Y EPUOT FUCR AR RIRALDE MR FYGEN Gt devi ce
20 ( FI GUREindicaliéi 6NcdphitineconfifidiBUlifbriéa dafa®i piRkAL: pREREErsisifhs t 0 and/ or
readi ng and retrieval of "electronic information carried by the integrated

circuit 16pressurd andéosricmppriabired ittdantbei desisaleteeprovidecueamplagt porderssuppliina 18
(and any 2221' s‘ljxchuasl'dl%gra(t)n?natlgcally 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



associ at ed conponents) be secured within closure 12 such as by use of a

sui tabl e = adhesi ve. For sone applications, the circuit 16 and antenna 18 can
be positioned and secured within the closure during nolding thereof. Heat
bonding of the circuit and antenna, such as by ul trasonic wel dilnd) /8an al so
be used by disposition of the 5 circuit.gnd antenna on a suitable
heat - bondabl e substrate. Mechanical attachnent nethods are al so possible

for securi ngyrbiiding 4 phdkagd §0 a8 disortetitreid Sintullidk préviding Gl 8! Peqliéncy N t he
enbodi ment illustrated in FIGURE 1, external powering of the integrated
circuit 16 pntegratetbsirquiiefondisgositon withinrthe packageollbe infegrpled cupeit dbiandl y 10

(of ted t t he int t ed, ci it . i di | trj | .th to.
connect ed oL e L egr e St d LR OYL R S ot L her et
provi di ng t afPgle- Gy HCSther %tgﬁ&ggf e ﬁ%&ke?g%ﬁ‘l)%d'v/f&ﬁxg‘:%%\hﬂé@‘é? t\Jﬂ% storical

data on package paraneters s pressure and/or tenperature), it can be
desirabl & t gprpmotionl éemgaombatdd. power supply 22, such as diagrammatically

illustrated in FIl GURE operatjvely cannected_.to the 15 inteqgrated circuit
16. The el ectronics of%?‘ﬁ%%}?d?ﬂ?k@g@ &W‘@‘e‘ﬁﬁ%‘ﬁ‘? F%ﬁ?cé’ﬁ:_dt@ GoREMFEd4ole or nore
of different 1&&8%355 Bto%c‘?xﬁi bfg-radimffeaeéncgeaﬁm " GEMEE R égg,hth%ens' ng

devi ces mayplncl ude, by way of exanpl’e, pressure sensor . a tenperature
sensor 26, antegeared akcidtehs can BBrehontely @nogragmed dropr teeixearioo fof tieepdckages such

as oxygen, and/ of. 20 bi ol ogi cal sensor 30 for sensing.the presence of
ni cr oor gani sH# T%{IP GQUEncY t&&é‘%b’f@'@“’ %)’ &ﬁsa%“g?m%’ L P?Fg'rbaed@sWFeoed,
configurgfi f ¢ . 3 ] <O s | I
sensi g Bovi igRoabf il AREiin G20 1RORMIRL BRZIC bt TRE Tbim AR WBLERAR. (o,
qual i ty assuetrieved by radib diegjuenayctrandmisgioh avithethe entegiatedecircbit A6 dhypugh exsé i on,
and anti-counterfeiting,. An affray of sepsors,can be provided for certain
25 applicati r?s?“%i’iw g 8FY'SS OpPe R rab&iln?tﬁq’ég? &‘Pt@’é‘ﬁ\/\}gtﬂmr% seveeRuency

integrated ghiadidowtBto HRGNREAYINE (cRBu th@$bvRitingRhE nSRRP LR il { S di rect
assessnent oﬁ&btlhe r;Oqualc?ty Islt g‘?el %fc thle’ packagelc?gggogs. Use of the package

of the pres amweirrs_uppiyi bmt_ alsp m\mpbrthmﬁintbgrated eirouit iththe exteinah wi |l now be
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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.



18, and thus no internal power supply such as 22 is typically required. The,
met hod of conducting a pronotion in accordance with the present invention
includes 21 JUL 2005 -9 providing a package 10 as disclosed hgneipg

i ncluding providing a radio frequency integrated circuit for diSpbsléion

wi thin the package. The integrated circujpg.16 and antenna 18 are preferably
positioned inside of the closure 12, with suitable indicia on the closure

or other por tAsowilicie &b@%:mﬂkagmoﬁﬁg Aebvachid) ProAOESHAE Eame bn tshieh H dpawasd,i on
bei ng conducted. Wen the package 10, with closure 12 secured to contai ner
14, is pl acélp sequnithidopthe gamet sysigh ig enbaficed, fin cgupagson igran: grrageerdentiite such

20, the int d circujt 16 can.b |y .or. d f th
oxtor) or of (TR Rhe Brbmttionad St ix Felel A FineRidd BTeSRgh bt "°
arrangement, it is posai ey \désiiBbld AspicPBPtHeOsBdent HveAREH foP PradfitO t he

integrated circuit, with the information |later being retrieved by radio
f requency5t r @ramationi concexng thetdapabihtyetg vaite graretienal imfermationugtha use  of a

i tabl di devij : not. th t .18 not. anl
o provi do. SBUERGR O T Gt HNAEreieL PRGN 10 Chite BRt RSP CPRRIBRC T or  an
i nt er nal pO\ﬁ%ce;s%PQP&s\’melﬁ%d&g E&kﬁgé EntbrS vaABY FetdiNGudel. eBYHid Circuit with
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t he external 15 1 nput/ out put vice 20 so that pronoti ona? I nformati on can
be witten ontrengenethtiit isrpessiblete dlimirote thedypinslegngiead tonesaequireicfor As wi | | be

appreci ated, the specific information that .can be "witten, n the
i I?\Ito egr iatt ed cipia(?ﬁ‘inz%é%‘h°‘;5‘ﬁ‘sllé?‘f%‘b"‘%h‘? the q@gﬂfyn&qwr%wﬁrh%\lﬁ&! i’flqolﬁ)?tg%naéli scl osed
herein, Ryt 's&raifnﬁ%é)ﬁ)gg:%ﬂ%tym(? e:‘ri"#mS%c%gth%E?&dcdgggrdnﬁtﬁhﬂﬁhf&&am%& be in

the 20 nature o rial nu or havi ng sufficient

speci ficity twnsfemédyiocthy paciage ichasuiehhrohghi iswitabliea bofpreark.aigj és poskible todugincan be
Such as 111 ielsese HeBeRbR parmefoneh copFD s bratebts R v T BRgd 07
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the code can be used t Shecambiityof writingprometions ¢r promotibesl rcede gdgditionally
15  provides heretofore unavailable flexibility for the producf 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



ot her) data base, at which the actual pronotional gane is stored. This
aspect of the present invention desirably acts to linmt the size and data
storage requirenments of the integrated circuit 16, since th mg{q@ portion
of the pronotional information 30 would be stored in the Int Jné , 8r ot her,
data base. By limting the size of the.jjequired integrated circuit 16, the
cost for the integrated circuit 16 and its associated antenna 18, as

i nstal |l ed i nainper-dvidyies indiatios! @s%mﬁ:iphi applRBticLofidsd 59Peétyofrth@irfweﬁ% 2 1 JR
2005 -10 As w |l be recognized, by storli n%ét he actual pronotional ganme on
such a dat a 4aeper-evidenceerupmpsr-indicatidie Hafiscusyed shavesexdsiingnced, in

conparison tQ an arrange t in .which the entire pronotional sstemis.
Stored on arAmAgr OHSAaLrec Ty Apichli NS PR AR M koS B o npect
of the pr eSedﬁysi'cill’ﬁ&ﬁéréﬂ‘atiéﬂﬂarﬁrt@@ﬂ&{ing,@u&{ £ bRAKAR Y Siniallén GgRADI 1 ity to
write pronotiodnal ‘information, or a pronotional code, onto the integrated

circuit 56 diesurgpilfier bpak kelgi niange,apymthey)visuplly disssrnibde physsidah ehqmgod Ut
package enterﬁ vari ous rth ail out]ets. Bgmthi S.. arrangenen it i ossi bl e

Wik npsecaated, sprhytypicaliarrangements yspally Jequire SPﬁFlaLFﬁaﬁ%eSqurb tions,
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and obvi at eSedhiigek YRAEAL Aokt 86 Uil ReRtincd auRg oBaliR! hksel0 sCT appi ng

of product inventories. Since e product pronotio nformation can be
t ransf erred ddditionel feamkezgdteniresnitrip indreased)matenial adage, thos sigaifeantlyt i s possi bl e

to begin the rel ease of specifjc pronotional, closures and packages within a
very short tInfFgasiRg PAEKARING POy eSICE Hiel ABPRTSHidenps !%9§ew%waf(%nkees wi n
the Wor @ Selings. TBE&uF blib Wl G | :pr onot i onal
code additiona ,ybr@%g%rc %‘%,Pﬁ%‘s%ﬁg?@‘o%‘; g&pgn O;df\?g%rf){el&;glg{er?(?gﬁfsﬂtylﬁfor t he
product pr onugrificant scraging bf packagesdhidttilage hot beeptanpaed whih (@eferred tooms Wi t hout

renovi ng product fromthe retail hel] f thyough the use of nobi | e
read/wite rlﬁﬂiRfo‘iqcé‘&ﬁ)enggnlaci'ﬁghbé?&?cttwﬁssuﬁ At ésocatulﬂft"e’g]ﬁﬁ%gélli’ﬁrt@e will

initially beggfef of Lii¢ s product pronotion systemat the point of
pur chase of the pronotional product, as 20 the product is read by a scanner
(readi ng devi ce) | ocatBanpet-evidenceHer kacuum-packed cintzinerethas typistinbklichment . |t
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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.



readi ng of pronotional information directly fromthe package within the
consuner's residence. 25 The next aspect of the present invention that wll
be described is a nethod of nonitoring the condition of contents within a
package for quality assurance purposes. Use of the package 10 mq @E
fashi on contenplates the provision of one or nore sensors o e ati

connected with the integrated circuit.136. The provision of an |ntegral
power supply 22 operatively connected with the 30 integrating circuit

perm tting operationipthe di8e 6f @ebhitaiteCRavihg PrebdiizBdehnaifts, aRa dontdike®™m a
source of radio frequency energy acting through antenna 18 is only required
i f a conti nuedschr @randmors opeatddagesignifidant gncbmmﬂurabmﬂpsa; of pregike ed as is the
case with 2 1 JUL 2005 11 .t enc rj nci pa
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typically includes product packagi ng mﬁ ecoﬁes physi cal |
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features o V. during
openi ng. Tﬁe‘glep'%&g(}ﬁwgiﬁgﬁﬁ%g% u@és 0 ut(f"'.echptr e uFEﬁdEﬁ E‘F’gg’s*e@%ﬂ%?’e“ al

usage, thusnbi pdichiecid lat;iaykaglcrlms bem mnaacthag'rds@tamson SamaBo phevide

tanper-evidence is often rrecn in 10 nature gakﬁge can occur I n

shi ppi ng ordBgiEAtiog, asda vherdhe 8? WB$ gPenee (meaguge ¢ tiuerof 1itiakpni ng of
packag t ré ed ost production).
VWi | e E?ghF}g/ﬁpé@éﬁ??\%wggﬁgﬁﬁg%agglﬁn%gnc ﬁﬁeﬁe@gr’tt A es tJﬁe the subject
of tanperi ipgessurattingr historydefithe pfaokag\zamummmﬂﬂﬂeifmtda) ners has typically

relied 15 upon the elastlcaIJy d netal closure applied o such
contai ners, which cl dshredstermigrd oéﬁngaﬁﬁsﬁ}r%“ ;’56"{5‘““’55\1?1340 %

PESEh i s
rel eased fr%%@% @ﬁ}ké&?l &'t&‘@h &¥the PR&IuEL. OB LY ah{au?@' brdRMe®XNi bi t a
visual ly di scernlls e non- %Ie orrre ap eara‘rsl altlfter éesi secof the cont ai ner
vacuum beverages 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



Use of the present invention for tanper-evidence includes providing a 20
cont ai ner- package, including a closure and contai ner, as descri bed

her ei nabove, including an integrated circuit 16 and one or nore associ ated
sensors. In one contenplated arrangenent, a nicro-pressure seddot/iZ4is
operatively connected with the integrated circuit 16 wth a suitable

m cr o- power supply 22 provided wi t hin tie” cl osure 12 together with the

integrated circuit ang pressure sensor 25 When t he pagkage, 10, with the
ol Fed o tienty RRGmE GREREoE sen HBY s AMRFIREGe, T Hhakits celidey

frequency W idnrRared QY pfidd hn bR SRidh& G 'fas%ﬂooé@fd;%haﬂnopmb,oort he
l.ntegrated circuit 16, thus activating the power supply 22 and the pressure
sensor 24. |‘Yokayp t@atdnk"pebai theeldsored H Brremeted foma the esstainer b, gtending an

information fromthe integrated circuit 16 through a radi o frequency reading
30 devi ce oracgexa?m@p.resmfgmﬁabl&tera@p@,rdts&r%ubﬁhé 1ntgrafedrcarguit 1 Bhe cuit 16
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package, it évdemosgitdrhe The pr&ent §seidddsiably peenitedaaipai ih ydekand f r equency

of any such pressure or vacuum |l oss. Unlike current tanper-evident systens,
whi ch cal® ompigrinh gesuliing frgm ghe,elimingéorektypisahtampenevident featpies seientlynyent i on
can al so proyi n, L:.0di ' v e was opened (neasured
fromthe ti rr%éhg?eq ﬁ)i %cbgﬁég%h%gﬁagﬁﬁéﬁ? and&n%%\?vm%?@gﬁtg't he package has been
opened (i.e., the conpited furthecssitéplatedehdithe preyend inviehiord aak by configukedoe

avai l abl e foE audit). A predeterm ned |oss of pressure or_vacuumin a seal ed
package can Iopother types of quelity asquggnce fupcigns. oBy e proxisionyof temmeraivisquct . For

exanpl e, Car&ﬂgétﬁdoqeg&%f%e&é&w@tﬁﬁ%&a&% ARuRf16PRGS pBiiftht ty When a 17%

| oss of carbonation
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.



15 reached. The carbonation level in the package is directly dependent ' of
the pressure in the package head space and the tenperature of the product .
By knowi ng WRO2O0K¥Essure and tenperature at any point in ti rre hejlﬂ”’ﬂiﬁ' ty
of the carbonated product, and its fitness for consunption, di ectly
assessed. Simlarly, the loss of vacuumgn a vacuum packed contalner s a
direct indiction of potential spoilage of 20 contam nation. In a simlar

nmanner, the presence Q¥offbeérOdtimiihe PabteurRALDR 9L Meat-Pdatm&MTIf6cd sndcan al so
be sensed to provide a di rect indication that the food or beverage product
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give a "real-tinme" nmessage to the“consu e tine o ope t her eby
obvi ati ng t hgroteetich fefativa tc pebdacPretalll dnd tRi0facilitde prateptionof bramdi ng devi ce or

scanner. By such an ar errent t he ackage can be configured to provide
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device ordinarily uires the addjtjon. of ower source uch s 22. It is
envi si oned twaﬁesglgva assEEngq i 2Teathy %ﬁ@ltﬁteﬂ 3@ almdgntsto e Fgac 288,

ultimately tQ CAPSYERS hog@ﬂelﬁ%(ﬁghagﬁﬁqugﬁlg use of the present tanper-
evi dent system The present systemdesira permits reduction in packaging

10 material, resultingdalibyrsishmned cam haﬁlrtlm &cnlntywddxyl the prgsent-ieventiomt

featur ©S5 urlg)e H';[el;%ovision of a biological sensor 28 operatively connected with integrated
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 integreted 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



required to activate nmechani cal tanper-evident arrangenents. It is further
contenpl ated that the present invention can be configured for other types
of quality assurance functions. By the provision of a tenperattielld8hsor 26
operatively connected with integrated circuit 16, it is possible to 15
generate and capture a tenperature tinelhistory for the contents of the
package 10. Thi,s can be_particularly desirable for creating a tenperature

profile of drackAinyeatory aud imygntory distbutions WPY?GW“%_Q&JPWMCB%‘% duri zation
or other heaj Lf &?%fjgm" l@ﬁe&%r%sc%fesggc%@g&tﬁéﬁ%f ?r%%i&‘l'%ﬂe% rrinqtfgcrl gggl(e productss,

t.he products "are’s acte e ur es ermned tine

periods. By packagedit fig 8mé v$ badRaping a6 erdhrdprodidtreshiess OWHIE: ®is affqraoduct ' s
tenperature and creation of a tenperature profile, it is possible to audit
i ndi vi dual phe rersamer ppmealility teedetesminst if Hicfeod 96 bheexege preduatanstill §if ocess

relative o groduct t.aste,and consistency. .noultaneous I nforpgation is

br ovi dea P e mRBRE a8 B e ol hRIRD Lt bl
processi g  AReHdkieR B (Y QRIiGNSE thé Dalitaged FodRf He0E@pe i Bide thEREYs &P0ds and
beverages require pasteuriZation or post-packagi ng heat treatnent to ensure

that all ni dnbeenjahstabusionrassocintest wish eroduetf qualityt aea danskion of pralubieaget he
consuner. Sipce ihere.i.s inhgrent riability associated with.

oSt eurt zat i SREAT BT pplL et on bl B0brotiet PERTRT LS it o

over - pr oces seshifiChne Pérdéradeb F gB6d prdudt bl reRREMaFCSonsRAMIoEDY Buf fici ent 30

pasteurization or heat-treatnent. This over-processing results in degrading
~the tastl® aodswasrisi stency of the food or beverage product, making them | ess

appealing to the consyuner. WO 02/095671 !UL iQ05 -.1 reover, during the
past euri zation or hea?t]{sraé%?tmt'mB?‘%?“goWda{#@ue'gg'vlé?ﬂgﬁ%dé}ﬁwaﬁﬁPgo,dhf)tr obl ens
Wi th processhitgmesst @4t8)kudiBas P puRsstaifegiossiblerpradiidt f&dall. fiealkb@an This can

result in the need to destroy significant inventories of packages, or even
wor se, can rhesdgsirable tq providedistailed ifermatiopgegadiag use ofrptpiedust Beyandi but i on

chain. The needltical bR ntdludR M58 L. %87 Wal o eRhmbR, tiEn vllbedladia Of the
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



product brand nane, causing significant loss in future sales of market
share. The audit capability of the present invention will proyide
'significant protection relative to product recall, and thus 2dcllili 0kt e
protection of brand nanmes. If a product recall or the need to separate sone
packages fromremaining 10 product werejgo occur, the present invention
provi des a non-destructive and effective nethod to sort products, and thus

m ni m ze theéfvinamend 18, a6t inbrfidea. rAacaill be AFpredated, fRodldt labeRsaelr ance i s
greatly facilitated, both attendant to product packag as well as

i n
t hr oughout Hiicay depated within thepfill ileye! of 8 peckagcuthis t@quam?fh@tm radif be further
facilitated.by the. present | 20t i an 5.0y .t he provision,of bi ol ogi cal
sensor 28 OHE%WFX/gﬁV?%SE)ﬁe%gg@SW 3H°Féh ?’fg?{;ar B%\Ire&g?i Rm%f.t' gyesuc hgan
ar r angenent tradshfissiied f Itauioqlfreqaleﬂémr&nﬁa@dl el bd Adwieahpa@édaiby fieer tine can

be readily monitored. Sinmilarly,” the use of pressuré sensor 24 pernits
moni t orihg wiedianctrdughavisdh gris dassmited,Hnd inlgeneraly tigindels nod as condociyertori tti ng
a determ nat idon of whet her .a.product h@? gsgne ".fllat " wi.thout .resort to
unseal i ng ofABOITERIENEY, HRRFmSNIOn 355 @ffe s R Xxespecially e Wity rogard to Ladip
required Si egudnbp rdilibdons ITRASUEAIRAN e (UBYS Rarftl. SPHRE & 01 NLS i 1
time inthe p esg)ﬁce o1 a rsaldi 0 Pr%eq%}%nc@ﬁrngg |ng§}de I ce and a conti nuous -
hi story of twedasing tidad s dperatetradiy freqadricy idendidicaticenddevicesiin theetUH¥sqaeget of t he
present invention concer ng aﬂs%sgﬁrm for . 25 providi ng enhanced i nventory
control and® ?F;S‘Fbﬂ?e‘&f’r&f’sfst FEAEr i raB™s? 8% uct  information. It is
contenpjgted that thi as 3apReLa Rlrehove i Bhadflof IHHOGNEY AAlibaRAs ofidd t he
configuration of package 10 rncluding integrated circuit "16 and antenna 18,
wi th the i npesemtime@ntion,dtistcoatetmplated that prdovaratidn by be SwpitienYon integrgled t he
antenna 18. . This_ aspect. of the invention cont | ates that the integrated
cirouit 16 BECh I Faeer SfEeclid 3 the Rl ALATOMCT BRkABIPRCSISACR BYi hGTHFT t he

o oy WAL U8 O S8 VAN, 60 oo 1, 1
2005 - 15 t irdeimation @ntthe yntegrated wirewit 46 yt thegrointinftclasnre packygibgdarthges or
foods r% y genve?age 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



"bor.n on date", "sell before dates", or product expiration dates printed on
the package at the tinme of packaging to ensure product freshnegs. Wile
this affords the consunmer sone ability to determne if the fooz TO}U.!.HéﬂBerage
product is still fit 5 for consunption at the time of use, this information
does not reflect any direct assessnent-bf-the quality of the packaged food
or beverage. Since there is an inherent distribution associated with
product qual mith aspegificisnaled package. pDesitebly, aadio frequgnelidetrieval of linfoymatipon " born -
on dates" or product expiration dates r lts.in a_.sjgn.ficant p ent ages
of good prodlﬁ@fedb@}h‘dméﬁré@fiecdfclﬂ&; ce‘bﬁgﬁﬁ%‘#iﬁi)wnb?/“ttaﬁ&cﬁ%g G‘Srfgﬂﬁﬁréﬁy.&{ ®is al so

very inportagéeipidkideequently required, to track product information

dates, such as for purposes of a possible product recall. It also can be
dﬁsi rable to provi de dBteuketheiintegratedt dirsnit rlégs prkifergbly positibned withiduithe beyond
the typical

printed instyuctions for . use. .way of exanple, it _can be
bonet | o o 1810P5eCgnidnale oplRETy PPHEOR; lVERS M PAeEs omteRtsy 0 | o ar

food product : : | 0. . docunent
the conditi oﬁrgh ét%‘g%t?h %l&g(ﬁgﬁ%lﬁg%ﬁ?o ugatd I%%%‘}‘%g‘?ﬁgg %ﬁ‘%'i Bg&,%qﬁéelo%@r%unt of

t orque appl i edtypreally atsthe tviery highdsaglevationhef thepadkape, dssuesppocigedoath used to

cl ose the package, the anbient t erat ur, duri ng packagi ng, .the line speed
under which 40 Sﬁwﬁié“\%}é%méq‘%gﬂng“ alt‘l“)‘& I PRSI REHE| QPheT thnsail, #r at i on i s
t oo cunber Soﬁ’ﬁmﬁ{i%édn&oéﬁrhﬁitgd.t o capture in the standard pre-printed formnat
typically enplo I n packaging | abeling. An interactive information package
enbodyi n§0 t he pri nci pl Additiondl redvapages efithd presant inventoremiclude fehimidatioa tod's
recordi ng ang di asem’ r,]a&li on of product infor r’r%t i an such, as .jdentified
above. By di spE&ftlalsls"othat 15 pg that fthecgpriech idier froqpepgypidsplliaHPn package
general |y W bt fsNBsRAEPIRN Mo HEUER prodBE! SIRLLIIBSRY Gicthe pRACIRS
Integrated circult renal ns assocl at ed th the particul ar package and its
contents. Prohlieriy paifemedt dominstregm af ik rgpmng hpaati @) idispbsiton efithe

i dentification tag are igoi ﬂ%&&@ﬁmh as | abe) rﬁ_‘rmval ...;11 sappl i cation,

| abel tanper FHEgTASH Clrgyblo 1y kagfihlosireprqVides, the capabili o PBUEY package
losing i{$ URhdpirte bﬂ@&% IihfoRRitlonNfod QadtldRiduaPhackBse hathetinRdbs d&?ﬁhg.ﬁtBe}pn- AN
addi ti onal advantage of the present invention, erei-n the integrated
circuit 16 i dispesitfier abthg radigifteiquersy identificatign ¢iteit 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



.

i nside surface of the closure 12, is the efficiency with which the
integrated circuit 21 JUL 2DD5 16 16, via antenna 18, can beZilntgr/igced. As
wi |l be appreciated, product |labels are typically located within the fill
| evel of a package, thus requiring that any radio frequency interface be
established through the food or bever age1 product. The . transm ssion of radio

frequency i tian. ¢ lv.aff.ect L wm t hr ough

[ eauency, | nfALURY AR AFATECEO SN kAR TRl Bndu R R A

radi o ffeqUQMthibﬁﬂ% BeSpetiQ befte itife Pckageldhitdrs tife fssRBIcasing dndue Wi th regard
to radio frequency transnmissions in the ultra-high frequency (UHF) range.
There is an dijtributemsibagnels.end to operate radi o frequency identification

devices in the UHF i,n order to ing t h f t
10 As di scussed her ei faBoVI dCBRYIRS: Phfe GRICIKEIOR IR RAPEIS of the

present isnvefidhiHe: equippbd vﬁ@p&eﬁpﬁ@éu@ﬁcgtmsin' RcBh&BEY MBuldOollg writkial ten” on
integrated <circuit fg can be effected at the time of product packagi ng,
such as by amigwegroduct cadpom gachendividaalopacksges whalesithaltangoushdivaitihgedjuency
witing device which can ite ..informati.on aon the integrated circuit 16 at
the point ofPfesess prempianehgind gadis freapency ddmupiceton teging BEFMAIORGRI = n ¢ hi s
manner, it | i I35k hwtgﬁ TN : ARy (4t AeXxact
"born on datlglt'e?‘%a?l)lk gthg“ F%glﬁér?%’:dgtgtbﬁgﬁ co e,ﬂ{%g@u}geﬁ prodﬁ’g}ﬂd ﬁlggﬁbne

i nf or mat i on,generally e desceibed alive; thiedikaof mforamtivaywdudd dkimately be Istored iral so
possi bl to record sel ected process.paraneters. tq which each individual
package%\?/as su%Bjdé&l@de’dBWﬁ ap s ‘Bﬁé’&%@?ﬁg CHE%Q. the %E%r sone
applications, It can liofagt kakaint O WAl BE Bbidifec A CrumGBIPhBifckioR1d COS!
of the installed integrated circuit 16. For such applications, 1t 1Is

envi si oned tdndtvatiationsi qan hietaffected [withost departhigefrom the true wpinig and weopgued

identificatipgn code witften thereon ich acts, to jdentj each.j ndi vi dual
backage. By hpevel cartent o e rrrRenb BRI L RCthe Srebicn k0 frifeRe,

i ncludi ng dagm Fe%?édt”’t&@wf §pRBIfie edmdodR®Y discIbY Hkeih REINRHAKRGE shawdd be
captured on an Internet or other data base which can be |later accessed

t hr ough Bhe hemnbamedpr oduct i dentification 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 placenent on an exterior

| abel , . 30 probl enms associated with m ssing, renoved, or danagezlhgﬁﬁb are
obvi at ed. Because the clasure on which the integrated circuit i u dis
an integral and functional conponent of the package structure, it becones
i nseparably associated 2 1 .Jul 2005 17 with a specific seal ed package.
Desirably, radio frequency retrieval of information stored on the
integrated circuit can be effected without affecting the integrity of the
seal ed package. ti Because the integrated circuit 16 is preferably
positioned within the 5 closure 12, it is also optinmally positioned,
relative to the package contents, for transm ssion of information through
radi o frequency coupling. Since the closure is typically at the very
hi ghest el evation of the package, issues associated wth radio frequency
transm ssion through |iquids or other h3di a, other than air, are mininized
or elimnated. 10 Additional advantages of the present invention include
elimnation of "mxed | abels", that is, ensuring that the correct radio
frequency i.dentification circuit is associated with the intended product.
Since labeling of the product is ordinarily performed downstream of a
cappi ng oper at i onClaiimsiosition of the integrated circuit 16 in the package
cl osure provides the capability to capture 15 capping process infornmation
for each indilviCaiad 1package at the ti rfn ioferactiypiimiprmBijon dicslpospackepeof t he
radio frequency identification circuit in-the closure, the need for multiple
i nvent or i esorpprisiigggged” | abels is elimnated, since all relevant
information is captured at the time of packaging, regardl ess of how the
package is | at &f plaatetiBsurdaMElgding atop WallFortich0 ahd andkepinding &ti¥arskpmpoi nt
each individual 20 package only requires a single radio frequency
identificab&ggniag; packages with multiple identification tags add no
intrinsic value. Again, this underscores the desirability of providing the

radio frequency, %@éﬁﬁﬁgbgg\éﬁ%%\%ldsﬂr& 8%eBACK3BLCloSnGIHE BonBRtsHIRASEd tO

i nside | abeling
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:



A further aspect of the present invention contenplates a "smart 25 capping
‘machine", that is, a capping nachine for applying closures such as 12, with
the machi ne being equi pped with sensors to provide capping conditjony g5
information, and the necessary radio frequency interface electronics to
transfer this information to each individual package as it is capped. A
cappi ng machi ne havi ng radi o frequen&y identification technology in -
accordance with the present inventio s capable of 30 witing a "born on
date" on each individual package, assign each individual package a unique
itemidentification code, and/or wite pronotional information on each
i ndi vi dual package. The present capping nachine is also able to test the
radio J U1l 2000 -18 frequency integrated circuit 16 of each individual
package to ensur : .deyi i Lanin V. f

L!s[a?d %Q’?sil%é_ 05, dE¥% s%‘?ecté@'ggﬁﬁgﬁés pﬁ]@u%rﬂﬁr‘?ﬁﬁ%% é%%uﬂ{ ?eﬁs%?, .

package enters tThe po processi ng an on ¢ I'S Within

the purview, of th resent invention that appi.n 5 chi ne equi pped with
radi o freqﬁé%@er\ﬁfqrgisﬁasqreaﬁ 8“6@/3%%%3'}5% élo\?é)ql?% Sgnseﬁi que product code
on each indiyidual package, while sinultanegusly witin | oCcess,

pr onot i onal ,X-an@aF‘&gi o frequency i der?t”i'f‘ﬁeéaéit'?’%H%Pﬁg?t?%gﬁoﬁ%tr&?%mont o an
Internet or other electronic data base. Wile the cappi ng nmachi ne woul d
function gesnsdangeywitixclaibecri irdudin@ve, the bul k of information woul d
ultimately be stored in 10 such a data base, rather than on the integrated
circuit of the paowagsupy operatieely opeagited)to said itegrated oty ved t hat

nunmer ous nodifications and variations can be effected w thout departing
fromthe true spirit and scope of the novel concept of the present
invention. It is to _be understood that no limtation wth respect to the
speci fic enb&di armqS di scl osedretiicd of donductingrudpbdact sromubtibn] Borhprisimg er r ed.

2 1JU. 2005 19 dains: 1. Caim1 An interactive Information product
package,  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, 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.



conprising: a plastic closure including a top wall portion, and a dependi ng
annul ar skirt portion; a container on which said closure is secured for
closing the contents of the container; a radio frequency integr ﬁq, ircuit
di sposed at an inside surface of said top wall portion and witHh a7l
package when said closure is secured to said container; and at |east one
sensi ng device operatively connected to said integrated circuit and exposed
to the interior of said package for g&nsing-a condition of the contents

w thin said package. 2. Claim2 An interactive information product package
in accordance wth claimZ, including: an antenna operatively connected to
said integrated circuit 3. Caim3 An interactive information product
package in accordance with claiml, wherein: 2 ? JUL 2005 20 said sensing
device is selected fromthe group conprising a pressure sensor, a

t enper at ur ezsegpgQr,7 @ chem C@'me?ﬁ&?@frcol?@ﬂ&i@ PbRIRB sRImsRASAr - 4. daim4

An interactive information product package I'n accordance with claim1_,

i ncl udi ng: Cﬁg@%\ﬁﬁ%ﬁmgﬁﬁ‘ é)qﬁél%i'hé/:el y connected to said integrated circuit.

5. ClaimA ucting a”product pronotion, conprising the steps

f: i di duct k i Si I i cl . i t
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circuit fromthe exterior of the package
said integrated 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.



via radio frequency transm ssion to wite pronotional information onto said
integrated circuit; and retrieving the pronotional information fromsaid
integrated circuit by radio frequency transm ssion for use of thﬁ L2005 =
information in conducting a product pronmotion. 6. Caimé6 - . A rret“fjio%l of
conducting a product pronotion in accordance with claimb5, wherein: said
pronotional information uniquely identifies an individual product - package.
21 JUL 1005 21 7. ClaimA nethod of cgzld-ucti ng a product pronotion in
accordance with claimb5, including: interfacing said pronotional information
with a data base at which additional pronotional information is stored to
thereby limt the data storage requirenents of said integrated circuit. 8.
Claim8 . A nethod of conducting a product pronotion in accordance with
claim5, including: reprogranmng said integrated circuit after said

renot el y protp.a@dimg!dtep. .9.A Cetliod & monieringthetontenistdd papkese incont ent s
of a package for quality assurance, conprising the steps of: providing a
product packagelanoepithiaig G , ptes¢inc cl osure including a top wall portion
and a dependi ng annul ar skirt portion, a container to which said closure is
secured for cl osahattiéestopatsentbipgdevicBeoapnites agressrd achsoriforespmaimgythe
integrated circuit disposed at an inside surface of said top wall portion

and wi thi n saigli0a¢ kRISMUERB of 8aiihackaseure i s secured to said container, and
at | east one sensing device operatively connected to said integrated

circuit and exp : LAt e SA inf ' @qdi tion
of the content s%(? rsetztilllfécﬁ@:%tkgg@uﬁgﬁtgﬁﬁ%ﬁ?%gglzﬁ%m%ﬁﬂgp{lﬂfﬁ?ﬁ?%g?gﬁqegﬁci rcuit

fromthe ext er .r;%a %fm&ipe package; and retrieving information from said
i ntegrated Ci cwfi régardi ng the condition of '

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 —"



the contents of said package by radio frequency transm ssion. 21 JI IR 2005
22 10. Cdaiml O A nethod of nonitoring the contents of a package in
accordance with claimq , wherein: said at |east one sensing devildesl. 2005
conprises a pressure sensor for sensing the pressure of the contents of
sai d package, said retrieving step including retrieving pressure history
information fromsaid integrated ciﬁcuit. 11. daim' 11 A nethod of
nonitoring the contents of a package #n accordance with cl ai m q wherein:
said sensing ,device conprises a tenperature sensor. 12. Caim1l1l2 . A nethod
of nmonitoring the contents of a package in accordance with claim9 ,
including: internally powering said integrated circuit by providing an

i nternal power supply operatively connected thereto. 13. Caim1l.3 . A

met hod of providing qual,t sur ance..f.or _the content f age,
conprisin TWENEX Eﬁ%g%%:d %’%8@.‘3&?883 WB‘?'B&@@W%%%E%\S@%OS ?F@Fﬁ%qg pl astic
closure, a container to. which said closure.is secured for closi he
contents o?eCPFF‘éjat@cﬁ?ﬂdaF?fg?',neé E‘\n&(ﬂtéeaf%f?ﬁ? entingdevise PPEEﬁ%ﬁWOPH?@g? i& ed
circuit disposed within said package when said closure.is secured to said
cont ai ner , saifintegralespificul i seasispgcsifiosof Srerartets §f ahPREEE8: t o sai d
integrated circuit for sensing a condition of the contents of said package;
renot el y progr aamotely pragramming tedutegrated circuitr foamithe exterier pbthe gackage;
package; and providing an audi o device operatively connected to said
integratedamdrcuit to provide a consuner with an audi o nessage regarding
the condition 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



14 daim14 . A method of providing quality assurance in accordance. " wWth =~

claim 13, wherein: said at | east one sensing device conprises a pressure
sensor for sensing the pressure of the contents of said package. 15. C aim
1 5 A nmethod of disseminating information regarding the contengs off 780
package, conprising the steps of: providing a product package conprising a
plastic closure including a top wall portion and a dependi ng annul ar skirt
portion, a container to which said osure is secured for closing the
contents of the container, and a radro frequency integrated circuit

di sposed at .an inside surface of said top wall portion and within said
package when said closure is secured to said container; renotely
programmi ng the 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
transmi ssi on, whiieging isfardaterefiomfsaiccimtagedted pirogit hymadig fiequeoneles at | east
one of: (1) programmng information regarding one or nore conditions under
whi ch sai dirarsomssion,s of sai d package were packaged therein; and (2)
programming information relating to the preparation and use of the contents
of the package.wHdrein(daid Mebﬁafﬁemtdm@rogfarﬂhﬁ@aﬁ%mdé& aglciasf eidrat (PN in
accordance with claim 1-5 wherein: said programed information is selected

fromthe gpRgPaR@IRY hfrM@tion Pegdrdiah Rae @ hfore RBAURBhS UnaePRARRK Waid t Or que
applied to said closure; and anbient tenperature during packaging. 17.

Gaim 17, - 8ofTehiof <als S R3EOVRAL bRddolanerBly. AR () AGGR ARl &1 m 1

5, including: accessl ormati on o t by use of

sal q I nfor RGN0 thE bR gar&hnd B8 8 tht LOHRAR o thBHakagd. on-

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.



18. CGaim181 . A nethod of disseminating information in accordance wth
claim 15, including: providing a capping apparatus for applying said closure
to said container, including providing said capping-apparatus vmtﬁﬂd@nﬁm%
frequency |nterface el ectronics for effecting said renDter programmi-ng --
step. 21 JUL 205 25 19. daim'l 9 A nethod of packagi ng a product,
conprising the steps of: providing apgoduct package conprising a plastic
closure, a container to which said closure is secured for closing the
contents of the container,- and a radio frequency integrated circuit

di sposed within said package when said closure is secured to said
container; renotely programmng the integrated circuit fromthe exterior of
t he package via radio frequency transm ssion to wite product information

onto said i [a circuit ri V|n t he pr.oduct .i.nf tion from
said integri& 33 curt by rd%PHQhW{QQﬁgﬁé?n @éﬁgﬂ¥§SFﬂﬂpﬁﬁpg8ng86ﬁent use
of the information. 20. daim2 0 . A nethod of packaging a product in :
accordancedfpith claim 9, wherein: said product information uniquely
identifies an individual product package. 21. Caim?21 A nethod of
packagi ng a prddoddingr prodoeicraskagecemprigngpmlasyic cassred eeptaingt ior f aci ng
said product information with a data base at which additional product
i nf or mat i owhick saidorlesiire ¢s sémredforiciasing thheodtents ofitbe agotairgrupn@asadie of said
integrated circuit. 22. CQaim2 2 _ A nethod of packaging a product in
accor dancefragudncy ttegmddciraudt dishosgd withir xid pevitaye wieerdsaidtobasusd sd ci rcui t
after said renptely programmng step. L 1 JU 105
secured to said container;
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 §, 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.



26 23. Caim2 3 _ A nethod of packaging a product in accordance with
claim'! | wherein: said additional product information includes pronotional
information. 24. Caink4 ' A nethod of packaging a product in acgor}gﬂgﬁe
with claimincluding: accessing additional product informati onlont

Internet by use of said product information retrieved by radi o frequency
transm ssion. 25. CGaim2 5. . A nethod of packaging a product in accordance
with claim1.7, including: providi n?gﬁ at | east one sensing device
operatively connected to said integrated circuit for sensing a condition of
the contents of said package,” said additional product information including
data captured-by said sensing device. 26. CQaim2 6 A nethod of nonitoring
the contents of a package for quality assurance, conprising the steps of:
provi di ng asproduct ypackage c rising a plastic closure, contajiner to

whi ch said &Fo ?\é“?g‘~secur edxg&'theqj BEP%E)’EWQ TRIAEAE D aé‘f:o'iadﬁgcﬁﬁvﬁ ai ner, a
radio frequency integrated circuit disposed wi thin said package when said
cl osure i sClaeéUrWeee® sai d container, and at |east one sensing device
operatively connected to said integrated circuit for sensing a condition of
t he contents ofsaidaddiianKageduat énforeatipnineetespronptional mfwfé@g@'ﬁ-ed circuit
fromthe exterior of the package; and 2 JUL 2005 27 retrieving information.
from sai d i RdegCmired éci rcuit Aegethddng patiegiealptadust bf accohdancentitnt s of

sai d package bﬁ radi o frequency transm ssion, wherein said sensing device
conpri ses alaimol¥gicidingsensor for sensing the presence of mcroorganisns in
sai d package. 27. Caim2 7 4 nethod of nonitoring the contents of a package

for quality asgttiedBing adefiBPai Slobdctifriaeiso®ite 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 inciuding 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



provi di ng 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 package 7@
closure is secured to said container, and at |east one sensi ng dvaQb
operatively connected to said integrated circuit for sensing a condition of
the contents of said package; rennte%y programming the integrated circuit
fromthe exterior of the-package; ad retrieving information from said
integrated circuit regarding the condition of the contents of said package
by radi o frequency transmssi-on, ‘'wherein said sensing device conprises a
chem cal sensor for sensing the presence of at |east one selected chem ca
within said package 28 Claim2 8 _ , A nethod of nonitoring the

ooovral na e pr Saiee ARt R R e O RS AR 1o

whi ch said closure |s secured f or 0sS the contents of the container, a
radi o fretﬁ‘@e‘i‘?@ﬁﬁ‘it%t)%ﬁ“atpéﬂk%ﬂer%iap O(fi'%%é’éﬂtrﬁmrﬂisﬁ'oé‘ai d package when said
closure is 2 1 JUL 2005 28 secured to said container, and at |east one
sensing devi ce Wprsein sajdFonsiomAeYER @OMBrisesHA biojagical sane fei sasind ther sensi ng
a condition of the contents of said package; renotely progranm ng the

i nt egr at edprEiseoce bf rfniommrgheisewtierstablrpaokagdte package; and retrieving
information fromsaid integrated circuit regarding the condition of the
contents of 2yai diaradKage by Amaethod iof mguitering the aostdrds bha pavkegeciongsalityl
sensi ng device conprises a tenperature sensor, and said nethod includes

el evati ng tbsurheedebaipicmgthe sadpd gfackage for heating the contents thereof,
said retrieving step including retrieving a tenperature history for the

contents of sai grRRHPIBrodtiRt p%i@g@?e%rr%?rrem@% hastiotiosmel h@bhiehdrie contents
of a package in accordance wth cl , I ncluding:
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 prograrhming 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,
wherein said sensing device comprises a chemical sensor for sensing the
presence of at least one selected chemical within said package.
28. Claim28. .. .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



retrieving said tenperature history inreal time to optimze a heat
treatment process. 30. CainBO0 A nethod of nonitoring the contents of a
package for quality assurance, conprising the steps of: provi (1i1|n 1@)(gyr oduct
package conprising 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 j d 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; 21 JUL 2QC5 29 renotely progranmm ng the
integrated circuit fromthe exterior of the package; and retrieving
information fromsaid integrated circuit regarding the condition of the
contents of said package by radi o frequency trapsm ssion, includi

non- dest r uESWEH {0 s CPRtpIterppRs al least se?ﬁﬂﬂ‘%&é‘l@g%%er%vec%‘éowpegj 9
information retrieved fromsaid integrated circuit of each sajd package.
Page 12 of sai® iMagretesEcinpuitfor REFRERAT EENdiRRINSPORMER e NtARETHAGRCKRISH HE

DI SCLOSURE A product package enbodyi ng the principles of the present

i nvention i ncl taestelyrprogtasymingdoe titegrated arevit Femihiectxterorad e paekager or
radio frequency interfacing wth associated equi pnent. The package is
configuredandch that the integrated circuit device is disposed within the
package, thus assuring that the device renmains associated with the
package' s cont eprdtevilNgirddinyatidniTtdin sakirinteg enedtird aCielgatdu @ theusomditiontdfe devi ce
for applications apart from product tracking and inventory control,

i ncl udi ng pREEEMENRIAERId Pakags 19T886 fredEncydrasehissiphi on of product ,
information, and quality assurance including tanper indication. A packagi ng

machi ne for Wi Gijackih RERS B R Uefbe @Mbri¥es'=8@Aiga%ature 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;



information from the integrated circuit device is also disclosed. (FlIGURE
1)

21 JUL 2005

9.

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,

including non-destructively sorting a plurality of said packages on the basis of

information retrieved from said integrated circuit of each said package.
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