| DENTI FI CATI ON DEVI CE FOR MULTI LAYER TUBULAR

STRUCTURES BACKGROUND OF THE | NVENTI ON The present
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nmet hods, and nore particularly to electronic detection

devi ces, such as radi o frequency identification

devices ("RFID' tags or devices hereinafter) and

nmet hods of using these devices in packagi ng and

package tracking systens. Monitoring the |ocation and

status of itens is advantageous in many applications.

For exanple, in manufacturing environnments it is

i mportant to know t he whereabouts of itens in a

factory, and in transportation environnments it is

important to identify and docunent the com ng and
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have traditionally been used to identify and track
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are used to identi | gﬁnﬁﬁ ﬂﬁg@ re, etc
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tracking an itemand/or transferring informaiion abou

an iapplivations. hrayeyhmalenpgnenfectuting gnvizpuineyts it is important to know

pre-progra ed . nformation. that is.attached to ...
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15 ONQYBhesRINE Wit §Iﬁf);ﬂﬁg {dbafs ARk AR WRetBhBre information is
typically needed to identify the item(s) associated with the bar code. However,
1D and 2D bar code systems are often not compatible with one another, and the
bar code must be clearly visible and readable by a scanner or the like in order to
transfer the information associated with the bar code.

20 Another method for tracking an item and/or transferring information about
an item is through a magnetic strip having pre-programmed coded information
that is attached to an outer surface of an item. The information is read by passing
the magnetic strip through a high-resolution magnetic reader to produce an
electric field. While this technology does not require a clear line-of-sight between

25 the reader and the strip for proper reading of the information, the distance at



Another way to track itens is through the use of RFID.

RFI D has been used for sone tine in a variety of
wappisiooadi ons, from tracking garnents to pal | ePETUS2005/011339

trucks. RFID works on an inductive principle. In a

passi ve RFID system a reader generates a magnetic
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t he replaced by a printed,
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tracki ngAﬁ&ﬁeﬁt@&ﬁm[@@QEﬁ ®fiated to RFID tags is known as Bistatix, which

operates much the same way as RFID tags except that the coiled antenna and

capacitor of the RFID tags have been replaced by a printed, carbon-based
25 material. As aresult, a Bistatix tag is extremely flat and relatively flexible,
although currently these types of devices are limited to a frequency range of about
125KHz. In addition, the read range of a Bistatix tag is dependent on size, so for
long read ranges a very large tag may be required. Regardless, whether a Bistatix,
active, or passive RFID tag is used in a particular tracking system, these tags and
30 systems have greatly advanced package tracking and data management.
One of the challenges that exist with electronic detection devices, and with

RFID systems in particular, is how to apply a RFID tag to an item. Currently tags
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One of the challenges that exist with electronic
detection devices, and with RFID systens in

woaodasiootdoar, is how to apply a RFID tag to an PCEMS2005/011339
Currently tagsare glued to an outer surface of a
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Advant ageously, the multilayer tubular structure of
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removed, which is useful from a security standpoint.

25 More particularly, a multilayer tubular structure according to one
embodiment of the present invention comprises a tubular body formed from
multiple plies or layers of flexible material, such as paperboard, wrapped one
upon another about an axis of the tubular body and adhered together in a radially
layered construction. Such tubular bodies are used as containers for packaging

30 products, such as cookies and potato crisps, and as winding cores for supporting
products wound around the outer surface of the tube, such as textiles, paper goods,

and the like. The term “multilayer tubular structure” is used herein to denote both
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upon anot her about an axis of the tubul ar body and

adhered together in a radially |ayered construction.
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packagi ng products, such as cookies and potato crisps,
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25  perform similarly to identification devices having coiled antennas and capacitors.
The metallic particles may be localized in a particular area of the tubular body or
dispersed substantially throughout the tubular body. In either case, the
identification device cannot be readily removed from the multilayer tubular
structure because it is formed as part of the tubular body. However, information
30  regarding the multilayer tubular structure, the products, or any other information

can be deleted, overwritten, substituted, and/or transferred from the identification

device.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)
25 Having thus described the invention in general terms, reference will now be
made to the accompanying drawings, which are not necessarily drawn to scale,
and wherein:
Figure 1 is a side perspective view of a multilayer tubular structure
according to one embodiment of the present invention;
30 Figure 2 is an end elevation view of the multilayer tubular structure shown

in Figure 1;



i nvention do not require special construction

t echni ques, end caps, or special grooves cut into
woaodasioon®4 of the tubul ar structure, which increasmas2005/011339

manuf acturing efficiency and reduce cost. BRI EF
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fresent invention; and Figure 6 is a plan view

131 1ustrating a nethod for making a nmultilayer tubul ar
structure acc | | nt
i nvention. DE%‘E%’%%WW%%&W%
present ThygRbémMsvcABBhIMIW WIE bél e&setib&Eshorfuly hdldinafter with

hereipafter with reference to the agconpanging )
dr awefegace fhthgaregmpasying dsevingstin ayhichesopise PHiHt $1l embodiments

of the invention are shown. Indeed, these inventions may be embodied in many

20 different forms and should not be construed as limited to the embodiments set
forth herein; rather, these embodiments are provided so that this disclosure will
satisfy applicable legal requirements. Like numbers refer to like elements
throughout.

Turning to the figures, Figures 1 and 2 illustrate a multilayer tubular

25 structure according to the present invention. In particular, reference number 10
refers to a multilayer tubular structure used for packaging products and the like, or
to a winding core or tube such as is used to support roll goods, such as textiles,
paper, plastic, and other materials.

The multilayer tubular structure 10 includes multiple layers or plies of one

30  or more known flexible materials that are strong and particularly advantageous for
packaging products and supporting roll goods. In particular, the multilayer

tubular structure 10 includes an outer layer 12 and an inner layer 14 that form a
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of the invention are shown. |ndeed, these inventions
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herein; rather, these enbodi nents are provided so that
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Loret dlekaydirghenis® ¢ The coideshdsiteraniddnis typieatly afiade Apong hsiad,
in phantgm lines in Figures 1.and.3 din detail in
Fi o B RO Gt BB D P ol dbs e gt may o
i nclyddged.an i dentification device 20. The
identification device 20 can have different forns and

be conpr A8 &epver infienis s theddentifippton gepiceRtismepitignedbetween the

one ' ' tdof i ' i [ &

o AIRIPES bl ARl ASCLAA0 L LT Ry PRI may
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ar e lRikgd fgpsigplicity, As deseribed belpwrthsadadifigaiagnsdevaseA) igs
MOt QL eB8dd inf ¥le tubular body during manufacture, which helps prevent damage

to the device and helps keep the device hidden.

The device 20 is able to store information about the multilayer tubular
25 structure 10, products associated with the multilayer tubular structure, and
information regarding the processing or actions taken with respect thereto. For
example, Figure 3A shows a tubular structure 10 having roll goods 26, such as
plastic sheeting, being wound thereupon. Similarly, Figure 3B shows a tubular
structure 10 having products 28 stored therein, such as cookies, biscuits, potato
30 crisps, or non-food products. The device 20 is capable of storing a unique ID for
the multilayer tubular structure 10, the goods 26, or processes performed on the

tubular structure or goods, such as moving the structure and goods with a
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Texas Instrunments(r). The coiled antenna 30 is
typically made fromnetal, although printed

woaodsmardoased materials, such as those descri bedT/US2005/011339
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identifrcation device 20 is enbedded into the tubul ar

bodydedifei2fg Inruatien QT@ISM dsheted |v1dsctpm§h@m oﬁm@eg,temasmg,
ovi BBUGEE Mg NE B 56 P 15 i o B ) Rre-used for

mul taddajomial prabudtedr gdodsCTHEsR tibs offeies sliee FQGhpkaRd

with the multilayer tubular structure, and infornation

r egdpatqt@*ftm@agﬁlae@swﬁ@owCoatrpl arbonsamadygt tasatiens gad supply
t her g} 5%[ ﬁé aAmpl e, Figure 3A shows a tubular

structure (% aving roll goods 26, such as plastic

sheet i ngFigue¢st wadi5iBl répgreseatigpoalteriGitiveleatbodimdrit gaithe ndBtilayer
t ubul ar cture 10 havi ng, prod 28 store

h
1§ horigbHr SnEhTsL ets@vz.Pé%sentupgﬂﬁtopswhﬁrabxﬁwt@w&g is gy the form
non-§ &%a’cﬁ&%‘d&hﬁct J&@m@ Sseoﬁﬂn%afm §Q&H3as%rr§ﬁé3%iv%& that

a unique ID for the nmultilayer ar ‘structure
t he ayooubedied vothnparbemetsaswlpe of therrelchlarstiubeire. Ubhd @articles 22

g L RS0 TS S o b ihe SRS the

downseyicea BeRABERANIVE; such RN i fBiRtBAldaR Be swmﬂ&ransmmed
roduct 1D, technical data, quality control

nf et the mulileyer tullatlarrﬁgmctum e m,du@tm)r orabssses pertforsned

20 PP mEleraib e RRyf 22 okt AR o Pty hofyR e

OV e rfiWeirs, isti¢h asQfa@Sﬂ ﬁ&rs Forasih g btllehdt @ne 3NthedayedPdf thE tubsPar body,
t hat the tubul ar structure 10 can be re-used for

addiaapay byvitgteanseriratebibaspartaarondjjsage bicatiempfihe subular
al | %d;yo&rﬂﬁ. Bé)éﬁggeré&ll dseng%t %aélgatfﬁ%gt‘éﬁ&ﬂ e tugﬂﬁp ch)é as described

contr ous produ tion supp _
20randgdovent . Fi gures 5A and 5B represent an al ternatlve
enbodi ne e nultilayer tubular structure 10 of

the pres guqemgﬁitr%% a pbpd £y mafdnga goupogits muliijayey fybular

f OF Biructure according to the present invention. A continuous strip of flexible body
ply material 121 is first advanced toward a shaping mandrel 40. The body ply
material 121 in Figure 6 is an internal layer disposed between the outer layer 12

25 and the inner layer 14. More internal layers may be present; however, in one
embodiment no internal layers are present, leaving only the inner and outer layers
to comprise the tubular body. In one alternative embodiment also shown in Figure
6, body ply material 121 may be presented with a plurality of metallic particles 22
dispersed at predetermined intervals or continuously by a feeder 23. The body ply

30  material 121 is preferably a loose form of wet paper fibers when the particles 22
are dispersed or applied thereto such that the particles and the paper fibers are
integrally bonded to one another, although it is possible to apply the particles to
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of a matrix of distinct netallic flakes or particles
22, such as ferrous slivers, that are enbedded within
wa 2b@asteoa portion of the tubular structure. TReET/US2005/011339
particles 22 forming the device 20 in this enbodi ment
respond in the same manner as the devices descri bed
abowaly thgshrfadeanf thevfedativalyi wet aralny bedysplymederzaid 21. In one
[til t ubul ar st

e SR BE KO g o bt B o hi it i 23 Tha € sized o

Pr efths ffehiificdtiog devicé 26! The BSAyHI§ nite®4l 190 nhdt £ sk ¥nder
bonded with the fibers, such ‘as paper fibers, formng

at  |adhesiveyiodersrand heatprsylepending th@etapbmaéllonbody, and

be e {. ular
T ovat t on by EeCRPGRE A E Al MeBg RALCh e Bl £ 56
su bsuppmt hilybryl 4lhwhichraoodrdinpeo oub Hhﬁbdlh&ﬁyhﬁﬁanqa&ﬁfﬂoﬁﬁdn
beI ure6 I lustrates a nethod

¥1CF8 RPlisd t EV@FO By @ anplicator 22+ M@atgé@m al mgyta&so be
the p%s%ﬁ@t@tlaﬂlﬁ‘l‘ét%rﬁlé Rfenuﬁbagfaﬂtdewg 98 16 tHe ' B%rt 'aniH €Although
bo ply materi al Irst  advanced
sh apth deseuibett ml detil. foil tlarityg eryriguisylinen tusd bai'heﬂﬁ&tenll configurations

[ ure i r.nal yer di.sposed between the
ou? &P Rrem é‘ﬁ%ﬁflﬁ%erfﬁﬁﬁérag? ny, C%ﬁ&@epﬁmgﬂlﬁam the

| ay ?ﬁ@dﬂé&yortg%o@sr B8 eorﬁ@t’{&l\bﬁrwnﬂ fhe ‘ﬁ'ﬂﬁtl blﬁ&ln&mfaﬁlre 10.
internal |ayers are preSent, |eaving e | nner

and out efh¢ oyaer keyerd 4c bogiy plsrenath@altlabmmlrsuppmy layki 14dn@re

o1 y a0tk SRR I R g R TRARA Y, Pronb S Pt hECyRtgel one

met akdp ahoflRf td hAS BltitiyePRbSRE s@ictiee debes &hﬂ&ﬁment the
intervals or continuously by a feeder 23. The bo ply
m{»‘éﬁ mandrel

L5at @PP%}FIS 25 defineddrycthe pady plyamatedald 2 ds advehcadedro
fibg d. |
o900 e BREHLE Lo SESu AT LS R B

ar e Advaagpeduksly, ﬂxanhilemdss) oDtie iddinifleetion &vidd®OOB atdoniBiodated by
t he partlcles toaonly the surface of

pos ible to y

Fhe hechrimiipay il ety &aeybcm}gplmaémaénzmch Ut the

one g bfE by i,

openi ng 25 tha er| S éz.ﬁ%g%wﬁké’ | t t hﬁ'fc %t ca%le%lrcll%ter layers
20devildel2@o ndhghovoatyingicyterias presance bﬁmenﬁgntﬂicm@orp@@&ce such as

under. adhes ve roIIers d heaters dependi ng on the

appl A 1 %?n it a@ﬁé}gnm i s al so advanced

tovard thge 'ﬂ@dﬁ%%{rué‘tgreﬁ aRdnceddSWR BRY tharl %40 by conventional

whi ch accordi ng to one enbodi nent has an

i dentinding helf 8 that extends around a pair of opposed pulleys 56. The winding

belt 54 not only rotates and advances the tubular structure, but also applies
25 pressure to the individual layers or plies to ensure a secure bond therebetween.
Downstream of the winding belt 54, a continuous outer layer 12 is
advanced toward the mandrel 40 through an adhesive applicator 58 that applies an
adhesive to the inner surface of the outer layer. The outer layer 12 and the
adhesive applied thereto are then passed underneath a heater to render the
30 adhesive substantially tacky.
After passing underneath the heater, the outer layer 12 is then wrapped
around the mandrel 40 onto the advancing tubular structure. It should be noted
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device 20 applied thereto by an applicator 29. A

heated nip 31 may al so be present to | am nate the
woderstowfdoecat i on device 20 to the support | ayer p@#411S2005/011339

Al t hough not described in detail for clarity, various

liner and barrier material configurations could be

errpltbg'teed eagh pliios layyéwérvmunﬁtabg@t thé mandust é@tm@hng edge of the

de en n r.od ads ed i.n

coni et it ok CPmBEEHE b el lne SRR B 1P “Bilife perion g the o1
The theeédes bayshing Abutbsdciyggthyr toEb@A b Blitt Jolds thaRBetsuepROlttshould
Iayer 141 are advanced toward the mandrel 40 and

hel i%s bgnafpdibglewhils snived of hlicahbyvinding is discusssp hansd Hsy

f
§ 0 fgﬁﬂi‘l e%lbhié& gﬁégc%lln"ﬁg E’g Ef"{cljae ?r%sglgt‘ E\G&}tﬁh%ﬁﬁ@eoe ﬁormed by
rmt eromabluﬁe%ndmgaﬂ\ﬂamhleaj around t he rmndr el 40 so that

t he ident |cat|o devi ce .20 substgntially occupie
the openi Ths VRBDSNESGS GG Elcs 25 Henair ticad diwB g frandrel 40 by a

i den&_{liintﬂn%%lt% %\é I\’ﬁﬁdl%g beR 6@9&@%@5@\%@&’5 thBGrap rped layers

openi ng and the thickness of the body ply nate
121 adcipplidsairesshee thithd evesldppmf edgenyod the laperk & ensure a secure bond

O artic rly the. inner and outer
17 oy bV BisRRTR Shidy Al il B5em B85 S et
t he tbs@Réd onl thetiafdreli@RVioEf a HHERUGAS tiWlld} sBrubtuses thdtBRlar
or other visible sign. The tubular structure is

adv aeedrgis\saores er ﬁlﬁrbd'raearutumg Bytion @fonlierruitiongais m@fmblyg
oe! e RGO RUYD B! sRlndRBRRE BN B Barto

t he fedboheasf the Fddaliing endsbw 18| 5ut spadel ii@wandlyeihstefi@dnt, OAfier the
t he |nd|V|duaI | ayers or plles to ensure_a secure bond

1% hertebdle: Wé@wtur@bwwaéhwemw%ﬂvmﬁm mgnggel 40.54, a
t I I
o ML SeB Y BLIAR o SuARARE YRR Bt e prosent

applinesntian oadicemic itatiohhend defiensies bassentod by benvautienal
| ayer. The oufer t he adhesi ve applied
{ her R e A SRl O R R & FOR PG gcores. Tn

t he V.
e SRS BN el b BB i og R854 g s o

2Gwr aphe greaend dmcentione pmemtﬁ ainulayen tubutan stractwrtbiatrigeludes an

o BRI e B el B SRl R RS e
edgeaffbetibignddl By ihSorPbAUEE LorvdhBog maiﬁﬁfacvurﬁlg tecHnfARE REY

edge of the ensuing portron of the ply,
systems. The multilayer tubular structure and mefhods of the present invention

“ will therefore not only result in decreased production costs, but will reduce
25 inefficiencies in supply chain management, inventory management, inventory
control, and in-house product location.

Many modifications and other embodiments of the inventions set forth
herein will come to mind to one skilled in the art to which these inventions pertain
having the benefit of the teachings presented in the foregoing descriptions and the

30 associated drawings. Therefore, it is to be understood that the inventions are not
to be limited to the specific embodiments disclosed and that modifications and

other embodiments are intended to be included within the scope of the appended
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the edges becom ng abutted together to forma butt

joint therebetween. It should also be noted that while
wepirsab7es hel i cal winding i s discussed herei npPCThS2005/011339

mul tilayer tubular structures 10 of the present

i nvention could be fornmed by convolute w nding or the

| i keclaiiiseAlthayghepetifiy tarmsare @hplegedhaecinhtey atbiased étla generic

down t.he mandrel 40 wi ndi ng belt_.64. The w ndi ng
beltm€'65355W8§m§ﬁ8ng§?§H¥% OLDTEP QRS 1190080 s and

applies pressure to the overl appi ng edges of the

| ayers to ensure a secure bond between the respective
edges. After the multiple |layers have been secured
together on the mandrel to forma conti nuous tubul ar
structure, the tubular structure is scored or cut by a
cutting station 66. The cutting is preferably
performed at regular intervals such that the
identification device (if applicable) is near one of
the resulting ends 16, 18, but spaced i nwardly
therefrom After the tubular structure 10 is cut, it
is renoved fromthe nmandrel 40. Accordingly, the

mul tilayer tubular structure and nethod of the present
i nvention overcone |imtations and deficiencies
present ed by conventional containers and cores and
nmet hods of nmanufacturing such containers and cores. In
particular, the nultilayer tubular structure and

met hods for manufacturing sane of the present
invention provide a nultilayer tubular structure that
includes an identification device that is |ess
suscepti ble to damage or theft, and the structure can
be formed by incorporating conventional manufacturing
techni ques and systens. The nultil ayer tubul ar
structure and. net hods of the present invention wll
therefore not only result in decreased production
costs, but will reduce inefficiencies in supply chain
managenent, inventory nmanagenent, inventory control,
and i n-house product |ocation. Many nodifications and
ot her enbodi ments of the inventions set forth herein
will come to mnd to one skilled in the art to which
these inventions pertain having the benefit of the
teachi ngs presented in the foregoing descriptions and
t he
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associ ated drawi ngs. Therefore, it is to be understood

that the inventions are not to be limted to the
wepesibim4 enbodi ments di scl osed and that nodi f PCRISLNS/011339

and ot her enbodi nents are intended to be included

wi thin the scope of the appendedcl ai ns. Although

specific terns are enpHAEWHICHEIS'CLADG¥DAare used in a

generic and descriptive sense only and not for

purposes of limtation. THAT VHICH IS CLAIMED: 1. A

multilayer tu : j t T

Compri o) g - a e nElaer HEhbE St BlechltbiAle BIRUME! dmprising:

of flexible matwénlalbody fpped fome nudiaple dayetshefiflexidde matemial
xi s _of the tubul ar_ bo nd adhered .t t her, .the

& b Zeodslis dpay eRbmeeehont 4 atS B T tuliAody g ydfered together,

oppagethband bodPRsyiRsirRkesid QidrsufBt R Ghll @PpsiRY iehfs; and

i nterposed between two of the nultiple Iag@ers of "t he
t ubul ar body, an bleclsorde deteetian dwicsdntictnesebhétweehbinef the

. ' [ f d d
o PR ST Y0l RS el O HDBPEPRSTL B pseea o
ac ¢ giredegniineddigthmielfroniiey siposddende be tHertamiler wiglyect i on

device is lamnated to at | east one of the nmultiple
1Qayers of the tubular body. 3. A nmultilayer tubular

structure accar.j [ ' .
ot the ol 1 pi o el bt fhdnbaph el CHERRE e he
operdlevfrosicaietbction flevicd isdarrinatainoai keadehe of thermulepiedayers of the
such t hat, the el ectronic detection device can
subdt iuitéﬂdp'y occupy the opening of the at |east one
of the multiple layers. 4. A nmultilayer tubular
structure according to Claim1l, wherein the electronic
1det ect i oB. devAosultidayenphblae silicteteacéardingna Claim 1, wherein at least

t ransm i n a assocj, at ed . wi,t t .l east one of the

t uburer el Da RO g vt Been SRR auRinedizet ¢ ftthe
t Ubuledkrofifc! deEdctbR dSEEO6 D Mt e SbdioMicldet¥diRhleict B&n

el ectroni ¢ detection device includes a coiled antenna

and sabgaprdlyveeupyshe ppening of thy et leasiont af themultiplerlayers.
according to Caiml, wherein the electronic detection
device includes a printed carbon-based antenna. 7. A

20rul til ayer tuBuhakilser tibUlAE Str@taeadédidingdo Clahm, Wherein the
wherein a plurality of the nultiple |ayers are at

| eastiechapicidgeciion 8¢ vieaiisicrpAblpaldeinmand temsmiting drtaagwciated
tUbW B arGEdst 686 AnE Afbufth Qb GreRAMWER B au QP | S1 NG:

5. A multilayer tubular structure according to Claim 1, wherein the

25 electronic detection device includes a coiled antenna and a capacitor.

6. A multilayer tubular structure according to Claim1, wherein the

electronic detection device includes a printed carbon-based antenna.

30 7. A multilayer tubular structure according to Claim 1, wherein a

plurality of the multiple layers are at least partially formed from paperboard.
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a tubul ar body fornmed fromnultiple |layers of flexible

mat eri al w apped one upon the ot her about an axis of
woOheostoatok ar body and adhered together, the tubarars2005/011339

body havi ng i nner and outer surfaces and opposed ends;

and an el ectronic detection device capable of storing

and trangm tt iAnguitdiyer asnoeisabadrevbt ftofihg pedstts cdvenmfsing:
the nultilayer tubular structure and the products, the,

el ectroni c defde@ulgrPodedorredem guintp lavsegoiglexsble material
mat ry 1St | i t

I gl Sy RPN o
whertegsthernthettutiulbrarodydaying inhet bhed ditst surficepand opplossd ends; and

re integrall bonded t.o one another.,.9. A nultilayer . .
Sl ar ot oLt AR g iR SN rRatS of aPb nd fmitting
par tdagd &3oa4ted HidPR 8o WItheRhitAdyeY nibilR YehQHEe dnld8he

tubul ar body. 10. A multilayer tubular structure o
ac c dredusis, the eectromigdetedtion device being camptiedoff amatrix of distinct

[tiple | tial Ly fornmed.ef
papdBalpa LS diculhobe0Rh iR Afeeda pGUEERG R g body,

t ubukiagretsit the €l g Hody afid el diginet paticles aretihe gﬂiﬁ?ﬂb@ﬂded to one
conprising: wapping nultiple |ayers of flexible

19mt epfier.about a mandrel into a tubular body, the

t ubul ar body having i nner and outer surfaces and

opposed ends; and enbeddi ng an el ectroni c detection

devi ce havi ng Aammukildyen adbuban diracta@pecortong to IC1aiRes, whereby the
t ubul ar body during the wappi ng of the flexible

et JAF ISR AHSDPE BB EhA(he UE SeRY oni
detection device is interposed between two of the
multiple layers of the flexible material and between

1% he i nned0.and Aomtiilayen hftate strodtuterrecanding taClhiod,, wizarein a

ot HOLNRE bt RS eRR AR & EREP el ESmstoLpugprbonrd
| am nating the el ectronic detection device to at | east

one of the multiple layers of flexible material.13. A
met hod adtor ditngethod of aianufpeturing amidiilayemtpbilet signcture for

R I AL

20 wrapping multiple layers of flexible material about a mandrel into a
tubular body, the tubular body having inner and outer surfaces and opposed ends;
and

embedding an electronic detection device having an antenna and a

capacitor in the tubular body during the wrapping of the flexible material about

25  the mandrel such that the electronic detection device is interposed between two of
the multiple layers of the flexible material and between the inner and outer

surfaces of the tubular body, and spaced away from the opposed ends thereof.
12. A method according to Claim 11, further comprising laminating the

30  electronic detection device to at least one of the multiple layers of flexible

material.
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in the electronic detection device. 14. A nethod

according to Claim13, further conprising identifying
woOheosimfeon mat i on about at | east one of the nul PCragens/011339

tubul ar structure and the products stored in the

el ectroni c detection device using a readi ng devi ce.

15. A neflhod @cwmethdid agcdrdingt@Chairh1l,1, furtiteh esmprisipg steiing

form ap opening in at ast .one of ., the multipl

| ayap e Bk St afe et 76 pw Serdubiiar ssine 8o the products
subsih @Ry é18dttoni O&&QEdHAIYE openi ng during the w apping
step. 16 A nethod of manufacturing a nmultilayer

tubul ar structure for storing products, the nethod

onprising: fqrm a plurality.of fibers into. .. . .
5; | ongat e T%‘h e e%sms&‘%fl |a%<%r %P% t(i‘lgilaérpi 12 ,%”r&%e’éﬁ?}fl%smg identifying the
nul tihfor@atdd gsoudht el oht 6XihbheiliBY & thBklae@Riturd and the products
mandrel into a tubul ar bOd‘Xﬁé}' t he tubul ar body having

i nneforsth i g elsectrenie gatongryicisiecreatiag degise:

enbeddi ng an el ectronic detection device in the

tubul ar body by m xing the electronic detection device

wi th thel$.i beAsmeihod aceordiag td €kirmlie, fimther c@hprfighg@ioring an
1(ftep. 17. A n]gt hod ag%gr di nﬁ So Claim16, wherein the .
or HPFEE i Bt leat one ebthe sauliiplg 1ayer ek that thepleqieppis detection

i befe$icl ' d
o S SRR AR Sping ML ErRRELAR .,
conprising storing information about at |east one of

th I ti t | t t Ah ducts i
he ol ectt oni £ REPELP BAMUEYPHRE 1 Srulayg bt seesRar Ay

t o Glotin® pk&duchs) i 1Eh6@BREpSdiAg | dentifying the
i nformation about at |east one of the nultilayer
13 ubul ar st r ucfarmengmplurdlisy pf Bk ingo slopgald sheets diflexible
el e%i:{t&]i‘d.tlp detecti on device using a readi ng device.
20. nethod according to Claim 16, wherein the

enbeddi ng st eprappid udaBipldY1Rg R tHe W16 inidferhl BBt i’ Bidrel into
metalljc particles and the fibers.
a tubular body, the tubular body having inner and outer surfaces and opposed
ends; and
20 embedding an electronic detection device in the tubular body by
mixing the electronic detection device with the fibers during the flexible material

forming step.

17. A method according to Claim 16, wherein the forming step includes

25 forming a plurality of paper fibers into elongate sheets of flexible paperboard

material.

18. A method according to Claim 16, further comprising storing
information about at least one of the multilayer tubular structure and the products

30 in the electronic detection device.
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2 1. A nmethod according to Claim 16, wherein the

enbeddi ng step includes dispersing a matri x of
worb@EllT@4particl es substantially throughout tPReET/US2005/011339

tubul ar body. 22. A nethod of manufacturing and using

a multilayer tubular structure for supporting a .

product 8. be Avmathoddcednding & Oletim 18 Gurthetr badprising identifying the

Esing. f ' the tupul ar. .strucfure froma
o1 uraf<egop B! Fagyane of R eiiiBY BHEbURT rhisae Badipe products
| ay estorad ¢h e cRittrBhickiREXtbPY&Nce sy PRAMiINALGIS. havi ng
i nner and outer surfaces and opposed ends; enbeddi ng

an el ectronic detection device having an antenna and

apaci t opni N tyh .er ¢ch that the. el ectranic
%e?ectiO%Odevf%§€?§8¥ﬁ%§%ﬁ%é%@ﬁwgﬂﬁkgﬁﬁFﬁEmFﬁH@Fmgﬂ step
out dnclhéebyintegitdliybonting agh#fik b6 Hetal lepAEEIS Bn HEMI ifrs.
providing a unique identification for the tubul ar

structure; wapping a product about the outer surface

of the ogier hogdymbaU&iording & CGn' 18! QhIRL 88 chibeilie tep
A® : fed

el ectronic detection devic out the product wr

abouncludes dispysibgy ersix efmetaliiepaiticidsngbsthetislyah®dghout the

dnf rnqtio about the product stored in the electronic
1det33?9?ﬁpo vice using a reader. 23. A nethod

according to Claim22, further conprising: deleting

the stored information about the product, such that

t he el ec2?.oni & wethed of wanufectindeg anblusing ahadtibyerttabulaestructure

can fQFsu%SE)Hﬁ’l%% ﬂrcr)]d&c? [cu lgjenv%}atipggd %ﬁe}egbgl?t?&g%etﬁé gol{ﬁlgrising:
forming the tubular structure from a plurality of body layers that
15 include an inner body layer and an outer body layer, the body layers having inner
and outer surfaces and opposed ends; '
embedding an electronic detection device having an antenna and
capacitor in the body layers such that the electronic detection device is interposed
between the inner and outer body layers, the electronic detection device providing
20 aunique identification for the tubular structure;
wrapping a product about the outer surface of the outer body layer;
storing information in the electronic detection device about the
product wrapped about the body layers; and
identifying the stored information about the product stored in the

25 electronic detection device using a reader.

23. A method according to Claim 22, further comprising:
deleting the stored information about the product, such that the
electronic detection device and tubular structure can be re-used in conjunction

30  with another product.
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