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NON-REUSABLE IDENTIFICATION DEVICE

FIELD OF THE INVENTION

The present invention deals with a non-reusable identification device for attachment
to a body part or to an article of apparel of a wearer and that prevents the wearer from being

able to re-use the device once it has been separated from the body part or article of apparel.

BACKGROUND OF THE INVENTION

Disposable bracelets have been used for such things as 1dentification, purchasing
goods, and age verification for a number of years. For example, disposable radio-frequency
identification (RFID) bracelets are used in water parks and theme parks to quickly and
uniquely 1dentify patrons. Unique 1dentification of patrons can be used to control access 1o
restricted areas or limit access to certain rides or attractions. For example, a patron of legal
drinking age could purchase a bracelet that indicates that the patron 1s of legal age and grants
the patron access to restricted areas such as beer sales areas. RFID bracelets issued to minors
would lack the 1dentification codes that would permit their wearers from gaining access to
such areas. As another example, children under a certain age could be issued bracelets with
codes that prevent them from gaining access to rides or amusements that are unsafe or
otherwise inappropriate for young children. Such bracelets can also be used to locate the
wearer, so that lost children can be easily located or so children can be prevented from
leaving the amusement park unless accompanied by an authorized adult.

RFID bracelets can be used to allow the purchase of items without the exchange of
currency or need for a credit/debit card, or to allow secure communication and monetary
exchange among patrons (for example, a parent may authorize credit of funds to a child to
allow a purchase up to a preselected amount). Upon entering a park or other venue, a patron
can request that the bracelet issued to the patron or the patron’s family members be credited
for purchases up to a preselected amount. Purchases up to the preselected amount can then
be made using the bracelet instead of using cash or credit/debit cards. The bracelet could also
be coded so that a wearer would be prevented from making certain purchases, or from
making a single purchase above a chosen limit, so that children, for example, are encouraged

to spend their allotted funds wisely.
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Bracelets of the type described are most often made to be disposable, so that they are
mexpensive to produce and easy to use. However, such bracelets are susceptible to misuse
and unauthorized use. Some bracelets are easy to remove, yet still function after removal. A
bracelet that still functions after it has been removed provides the opportunity for patrons to
exchange bracelets. This could provide patrons with the opportunity to give access to a
restricted area to an unauthorized patron. A patron with an “adult” bracelet that would allow
access to beer sales, for example, could remove and give or sell that bracelet to a patron not
of legal drinking age. As another example, a thoughtlessly discarded bracelet that still has
funds credited to it could be retrieved and used by an unauthorized individual to purchase
goods or services using someone else’s account. A bracelet that is rendered non-functional
after removal would destroy its value for transfer to another patron, and would safeguard
against unauthorized use of bracelets.

A number of mechanical measures have been taken to prevent such bracelets from
being transferred. Most prominent are the single-use locking button mechanism found on
some plastic bracelets. An example of this approach is found in U.S. patent 5,973,600. Also
known are adhesive locking mechanisms with slits that prevent the wearer from peeling the
adhesive back and reattaching it. An example of that approach is found in U.S. patent
0,474,557. Those mechanisms render tampering with the locking device obvious to a visual
inspection of the bracelet and, in most cases, render the bracelet unwearable after removal.
However, tampering with the band portion of the bracelet is not prevented by those
mechanisms, nor is the bracelet rendered otherwise inoperative if those mechanisms are
tampered with. It 1s possible for the bracelet to be cut or torn, and reattached with a simple
piece of transparent tape. To detect this sort of tampering, the person checking the bracelet
would need to either make a full visual inspection of the bracelet or tug very firmly on the
bracelet. This is slow, inconvenient, and impractical, especially when large numbers of
people require 1dentification. Furthermore, such a visual inspection is subject to human error,
the most obvious being the failure of the bracelet checker to perform adequate inspection.

To enhance the capabilities of these bracelets, additional technologies such as bar
codes and RFID have been integrated into the bracelets. The use of such technologies has
made the process of 1dentifying the bracelet wearer faster and more secure, resulting in an
increased use of bracelets for identification purposes and for facilitating transactions.

However, this can lead to complacency among those responsible for checking the bracelets,
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and has a tendency to reduce the likelihood that the person checking the bracelet wearer will
perfonn an adequate visual or physical inspection. To date, disposable wristbands with
added 1dentification technologies have depended upon the previously described mechanical
restrictions for transferability.

Special electronic bracelets that prevent transferability for ensuring that hospital
patients or prisoners remain within a given proximity of their quarters are known. However,
such designs are prohibitively bulky, expensive, and overly complex for use in high-volume
applications with short-term use. For example, U.S. patents 5,471,197 and 5,374,921
disclose the use of fiber optics to ensure that the bracelet is not removed. U.S. patent
6,144,303 describes a capacitive coupling between the bracelet and the wearer’s skin. When
the capacitance changes, indicating bracelet removal, an alarm is tripped. The methods and
devices disclosed in those patents are unnecessarily complex and prohibitively expensive for
disposable use.

U.S. patents 4,973,944 and 4,980,671 describe bracelets with DC current paths that
run around the bracelet and form a closed circuit when the ends of the bracelet are brought
together. This method involves complications when one attempts to use it with conventional
disposable bracelet designs because it requires a large metal contact area to enable size
adjustment of the bracelet. It also does not necessarily solve the problem of tampering
because such bracelets are designed to activate an alarm when removed, not necessarily to

prevent reattachment. The metal to metal contact surfaces could be easily reattached on a

limb of a different user.

SUMMARY OF THE INVENTION

The present invention encompasses an identification device comprising a band and a
non-reusable tamper-resistant fastening arranged to join opposite end regions of the band to
fasten it around a limb of a user. A transponder circuit is attached to the band, and is
responsive to a received wireless signal. In response to the received wireless signal, the
transponder emits a wireless signal representative of information pre-stored in the
transponder. An electrically conductive continuous loop on the band extends from the
transponder and forms an electrically continuous path along substantially the entire length of

the band, the loop being frangible and easily broken in response to an attempt to remove the



10

15

20

25

30

CA 02520113 2005-09-23
WO 2004/095053 PCT/US2004/005653

band from the wearer’s limb. Circuitry in the transponder is elecirically connected to the
loop and arranged to become inoperative and disable the transponder if the loop is broken.
For ease of description, the invention will be described in terms of an RFID bracelet,
but 1t should be understood that the device of the present invention is not limited to RFID or
to a bracelet but extends to any device that can be attached to a limb or other body part of a

wearer, or to an article of clothing and may include a necklace, an anklet, a belt, or the like.

BRIEF DESCRIPTION OF THE DRAWING
FIG. 1 1s a schematic representation of one embodiment of the present invention.
FIG. 2 1s a schematic representation of another embodiment of the present invention.
FIG. 2A 1s an enlarged sectional view taken along line A-A of FIG. 2
FIG. 3 1s a schematic representation of a transponder circuit for use in the present

nvention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings in detail, wherein like numerals indicate like elements
throughout, there is shown in FIG. 1 one embodiment of the present invention. The invention
comprises a bracelet 10 in the form of elongated band 12 with opposite ends 14, 16 that can
be brought together and fastened to form a closed loop. Bracelet 10 comprises a mechanical
non-reusable tamper-resistant locking mechanism 18 to fasten the opposite ends 14, 16
together and to prevent the user from attempting to open the locking mechanism 18 to
remove the bracelet 10 without rendering those tampering efforts visually obvious. Locking
mechanism 18 comprises a barbed peg 20 and a locking hole 22 in flap 28 at one end of said
band and at least one adjustment opening or adjustment hole 24 at the opposite end of said
band. Adjustment holes 24 can be used to adjust the bracelet 10 to conform to body parts of
different circumferences. When ends 14, 16 are brought together, the barbed peg 20 is
arranged to pass through a selected hole 24 as required for a snug fit. The flap 28 is then
folded along imaginary line 26 and barbed peg 20 is then passed through locking hole 22.
Peg 20 1s shaped to resist removal from said hole 22 without also destroying the locking
mechanism 18 and rendering it incapable of being refastened. Alternatively, or in addition,
adjustment holes 24 can be designed to replace or supplement locking hole 22 by configuring

them m such a way that attempts to remove the bracelet from the barbed peg 20 would also
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destroy the hole 24, thereby disabling the bracelet and rendering it incapable of being
refastened.

Bracelet 10 also includes a transponder 32. Transponder 32 contains circuitry that
responds to an'RF interrogation signal and in response emits an RF signal representative of
mformation pre-stored or pre-programmed into the transponder. For example, the
information could include the date the bracelet is issued, the date the bracelet expires and will
not longer be usable for access, the age status of the wearer, and whether the bracelet can be
used for purchasing goods or services. Any other desired information, depending on the
context in which the bracelet is to be used, may be pre-stored or pre-programmed in the
transponder. The signal may also be used to access information stored in a database

The transponder 32 is electrically connected to and derives power, in known fashion,
from a loop antenna in the form of a continuous electrically conductive loop 34 that extends
from the transponder and forms an electrically conductive continuous path along substantially
the entire length of the band 12 of bracelet 10. Consideration should be given to the distance
between the sections of the loop antenna that form loop 34 in order to minimize inductance
that can lead to possible interference with the operation of the circuit. Loop 34 is preferably,
but not necessarily, made from printed conductive ink that is robust enough to withstand

normal handling but fragile enough that it will be broken if a user attempts to remove the

O

bracelet. Alternatively, loop 34 may be a thin wire such as copper wire, a thin foil, or other
suitable electrically conductive material that will form an electrically continuous path but will
break as a result of tampering. Forming loop 34 with frangible zones, where stresses from
tampering attempts are most likely to occur, may facilitate breakage of the conductor. Of
course, 1f the user attempts to remove the bracelet 10 with a cutting implement, the conductor
forming loop 34 will also be severed as band 12 is severed.

It will be appreciated that, if the loop 34 is broken and the continuity of the electrical
path defined by loop 34 is broken, transponder 32 will be rendered inoperative and the
bracelet 10 rendered unusable. Preferably, although not necessarily, loop 34 runs closely
around the barbed peg 20 and the locking hole 22 of locking mechanism 18 and also closely
around each adjustment hole 24. This prevents a user from making a small incision in the
band 12 near an adjustment hole 24 or near locking mechanism 18, and sliding the barb 20
out of the bracelet 10 without also severing loop 34. Bracelet 10 may also be fitted with an

adhesive pad 36 to hold the excess band in a tight loop around the wearer’s limb. Although
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this 1s not necessary for the bracelet to function, it is a necessary alternative to cutting and
removing the excess bracelet, which is standard practice in many cases.

FIGS. 2 and 2A show an alternative embodiment for a bracelet 38 that uses an
adhesive to fasten opposite ends, 40 and 42, of the bracelet together. As in the first
embodiment, the bracelet 38 comprises a wire loop 34 that runs all the way along the length
of the bracelet 38. However, in this embodiment, the loop 34 runs through an adhesive patch
44 attached to one side of the bracelet 38 at a first end 40. The opposite ends 40, 42 of the
band can be brought together in overlapping fashion and joined by pressing the adhesive
patch 44 against the other end of the bracelet. The adhesive patch 44 has two different
adhesives. A first adhesive 46 is initially in contact with one side of the bracelet 38. A
portion of loop 34 is passed between first adhesive 46 and a second adhesive 48, which
overlies adhesive 46 and makes contact with the opposite side of bracelet 38 at end 42 when
the ends are brought together. Adhesive 46 can be weaker either in formula or in quantity
than the adhesive 48 which makes contact with the opposite side of bracelet 38. The strength
of the bond between the two adhesives 46 and 48 is selected to be greater than the bond
between adhesive 46 and bracelet 38. The different adhesive strengths ensures that upon
removal, the adhesive patch originally attached to end 40 of the bracelet 38 will remain
attached to end 42 of bracelet 38, but will separate from end 40, thereby severing the portion
of the conductor that is contained within the adhesive patch from the rest of conductive loop
34, As with the previously described embodiment, conductor 34 can be provided with
frangible areas to facilitate breaking. The adhesive patch 44 can be covered with a non-stick
releasable seal 50 until it 1s time to secure the bracelet 38 to the wearer.

In a variation of this embodiment, the adhesive patch 44 can be made from a single
adhesive. In that variation the conductor forming loop 34 must still run through or over the
adhesive. The adhesive must necessarily be designed such that it will remain attached to the
opposite end of the band 38 when any attempt to peel the band apart is made. That way,
attempts to peel apart the adhesive will necessarily cause the conductor to break.

Once the bracelet 38 1s attached by overlapping the ends 40, 42 and pressing the
adhesive patch against the opposite end of the bracelet, it cannot be removed without
breaking the loop 34 and thus disabling the transponder 32. If the user attempts to pull off
the bracelet 38, as the user pulls the two ends 40, 42 of the bracelet 38 apart the conductor
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forming loop 34 and completing the electrical circuit to transponder 32 will break, rendering
the bracelet 38 non-operational.

FIG. 3 shows a modification of a transponder circuit used in the present invention.
Transponder chip 32 typically has associated with it a capacitor 56 which acts as a power
supply. The modification imnvolves extending a wire 54 that connects capacitor 56 and
transponder chip 32 to the beginning of the wire loop 52 so that it runs along the length of the
bracelet. This point of connection 1s 1deal for a wire etched RFID antenna because it requires
minimum modification of the circuit. This is also an ideal connection point because it
requires only one wire to cross over the antenna. Such minimal modification clearly is
advantageous because it facilitates manufacture.

In operation, one uses the bracelet 1n the éame manner in which conventional RFID
bracelets are used. The bracelet 1s attached to the wrist or other body part of a user and then,
when unique identification 1s necessary, the user must bring the bracelet within a certain

distance of an RFID reader, which transmits a wireless signal. When within that distance, the

transponder 32 will be powered by the wireless signal from the RFID reader and, in response,

transmit to the RFID reader its own wireless signal representative of the unique information
pre-stored or pre-programmed in the transponder. The reader may be linked to a
microprocessor having a database of relevant information pertaining to the unique bracelet
identification. If the bracelet of the present invention is used in a nightclub setting, for
example, the information encoded may include: age to allow access to age-restricted areas,
debit account balance for payment of food and drink, and identification of the patron’s
favorite drink to facilitate placing orders in loud, crowded areas. Another example of an
application of the bracelet of the present invention is in a hospital setting. The RFID reader
may be interfaced with a database of hospital records that would not otherwise be readily
available. A physician may require, for example, family medical history records or a listing
of previous medications that may have an influence on the immediate diagnosis. Such
mformation is usually found at a patient’s family doctor and is not always readily available.
The database may also include a photo of the patient for positive identification and to reduce
the possibility of human error.

The present invention may be embodied in other specific forms without departing
trom the spirit thereof and, accordingly, reference should be made to the appended claims,

rather than to the foregoing specification, as indicating the scope of the invention.
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AMENDED CLAIMS
[received by the International Bureau on 10 May 2005 (10.05.05);
original claims 1-13 replaced by amended claims 1-142;
remaining claims unchanged|

I, An identification device, compriging:
n band:
a non-reusable tamper-resistani fastening arrangud o join opposite
end regions of said band to fasten it around a body patl of a user;

S a transponder cireuil attached 10 said baryd, the transpisixder olrguit
being responsive to a reccived wireless signal and in respone (o gaid
received wircless signal cmitting a wireless sigeral reprosantadtve of
infornialion pre-stored in the transpondet;

an clectrically conductive continuous lop on sud bamd cstending
{Q from said transponder and forming an clectrically continwous patl alans
substantially the entire length of said band, snid loop being [taneible sl
casily broken in response 1o an atfempt (0 remove the banad frons the wearer's
body part; and
cireuitry n said transponder eloctrically cotmected o sirid foop wind

Y

15 arranged o become inoperative and disable saidd transponder i wotd loop 13

hroken.

3. The identification device of claimt 1, whereln szid non-reunsable

tampor-resistant fastening is arranged to damagze said frongibile loop on belny

20 unfastencd,
3. The identification device of ¢laim 1, wherein siaid non-revsabhle

timper-resistant (astening comprises an adhesive patch cornprising on

adhesive layer overlying a surface layer of the band and a peelible protectjve

L

layer overlying said adhesive coating, whereine said poelable hyer e b

1 .
i
1

removed without damaging said surlace Jayer and wherein said sdhosivi
couting bonds to an opposite cnd of said band xove stronyly han safd wurlhey

layer is bonded to said band.

AMENDED SHEET (ARTICLE 19)
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{3 The identification device of claim 1,
wherein said noa-reusable tamper-resistant fastoning compeises
thole i1 one end of said band and a barbed peg on tlie olher eind of srld band,

(e barbed peg arranged to pass through said hole and lock wnto o mating hole

X

shaped Lo resist removal from said hole, and wherein said frangible loog

closely encircles said hote,

5. The identification device of claim 4, further comprising a pluralily ol maki
holes such that said identification device may be snugly fitled tw @ woarery
10 liroh by snapping said pep into a selecied one of said holes, wharain saisl

frangible loop closely encireling each ol said hioles,

0, The identilication device of claim 5, further comprising o poilion ol Fall

(rangible loop closely encircling said peg.

7, The identification device of elaim 1, wherein said frangible Toop vuns alung

lhie cdses of the band.

8. 'he identificalion device of claim 1, wherein said frangible foop inclades it

20) least one portion arranged to break before remaining porlious ol oo,
9. The identification device of ¢laim 1, whetein said non-reussable farper

resislant Fagslening comprises at Jeast one hole in ome end of suid biana and o

barbed peg on (he other end of said band, the barbed peg arrangad Lo sy

ol

25 throuph said at least one hole and is shaped (o resist remowisl fiom sricd hole,
10. ‘e identification device of claim 1, wherein said band i3 a twwethat,

11. The identification device of claim 1, wherein said band iy 2 helt

AMENDED SHEET (ARTICLE 19)
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The identification device of claim 1, whetein said band 18 aty anldel,

An identilication device, comprising:

a band;

a non-reusable tamper-resistant fasiening arianged o jobs apposite
eiul regions of said band to fasten it an article of apparel of a yuu;

a transponder cireuit atlached (o said band, the transponduer cireuil
being responsive 1o a recetved wircless signal and in responeg 10 s

received wireless signal emitting a wireless signal represeniative ol
inlprmation pre-stored in the {ransponder;

an clectrically conductive confinuons loop on said beng cxfviding
from said transponder and forming am ¢lcetricatly continuais path along
substantially the enlire lenglh of said band, said loop beingg Tranasible and
easily broken 1 response to an attempt to remove the bancd from the nact's
article of apparel; and

circmtry in said transponder cleciyically connected 1o said Towp sl
arranged to become moperative and disable said transponcder (f sadd loop iy

hrokern,

A device comprising:

a band;

a non-reusable tamper-rosistant (astening arrangaed W Fagted saich band
around a body part of a user;

a iransponder circult attached to suid band, tie transponduy wiveuit
being responsive 1o a recetved wireless sipnal, and in yesponae 10 aakl
received wircless signal, transmilting a trangmitled wireless sinnd
representative of information pre-stored in the transpondar cireuit;

an anlenna, cooperating with satd transponder cirewit for reeciving

and lransmifling the reeeived and transmitled wircless sizanalbs: i
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an clectrically conduclive loop forming an electricnlly vomtinnons
path along substantially the entive lenpth of said band, said cleetrically
conductive loop also providing an eleetrical conucetion between said
transponder cireuit and said antenna sueh that said transponder cireait
unable 1o receive the received wireless sipnal or inable to bansmit the

transimitted wircless signal il said loop 13 broken,

[he device of claim 14, wherein said non-reugable tanpe p-resistiny Hstenry

15 arranged Lo damage said loop upon being unfastenc.

The deviee of claim 14, wherein said non-reusable lumypersgesintnd fustening
comprises an adhesive patch comprising an adhcsive layer ove, iy o
surface layer of the band and a peelable protective layer overlying, snid
adhesive coating, wherein said peelable Jayer ¢an be removed witlont
damaging said surface layer and wherein said adhesive coating bunds {o o
portion of said band more strongly than said surface Layer i3 honded Lo uid

band,

The deviee of claimt 14, wherein said non-reusable tarmporresistanl fiasbotifin,
comprises an adjustment hole in one portion ol said Band and o babed | W5
o another porfion of said band, the barbed peg arranged (o be ot
through said adjustment hole and engage a locking hole, said [reg Bt tng

shaped Lo resist removal from said locking hole.

The device of claim 17, furlher comprising a plurality of sdfisineid Holes
disposed along a pottion of the band such that said iden(iliepGon devive n Y
oc snugly fitted to a user's body part by imserling said peg thiotgh o selectod
one of said adjostment holes, and whersint said electrically eundustive foon

substantially surrounds at least one of said adjustment holes.
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1he device of claim |8, further comprising a portion of sutd vlecliieally

conductive loop substantially surrounding smd peg-

The device of claim 14, whetein said band has two lengtiwise edges ahung

which run respective portions of the electrically conduchive loop.

1 he device of claim 20 wherein said band has two additionn] edges aluig
respeclive (irst and sccond ends thereof, with the clectrieally conduetive Toop

also running along the first and second respective ends.

The device of elaim 14, wherein said electrically conduclive luop inchides ol
lcast one portion arranged to break before remaining portions of the loop

break.

The device of claim 14, wherein said non-reusable tampar resistont Fatenmy
comprises at least one hole in one portion of sald bard wd 4 borbeed peg on
another portion of said band, the barbed peg arcanged {o pass Twouph said at

least one hole and is shaped to resist removal [rom said hole.

1he deviee of claim 14, wherein said band is sclecled fronn a g

consisting of a bracelet, a bell, and an anklet.

The device of claim 14, wherein said electrically condustive foop by 4 single
conductor having a {irst section that runs fromy sald trangposcker to a first el
of gaid band, and a scecond scction direetly cormeeied Lo suad vloetronieally

sontinuous with said first section, the second section running iroiut said st

end of the band back 1o said {ranspondet.

The device of claim 25, wherein said band has a seeond o toented in
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potrtion ol said band spaced away from said first endd, and sqid Toop runs Lo

the second end.,

The device of ¢laim 26, wherein said elecirically conductive loop Huther

runs from said second end back to said transponder.

The device of claim 14, wherein said transponder is 1ocated b g poition of

said band spaced away from said non-reusable tampyer-resistant fastontng,

The identification device of claim 1 wherein the electrically comiuctive loop
exlends out [rom said transponder along a [rst cdge of s band, and ralims
back Lo said transponder along a second edge of gaicl buxl opposite said Nest

ecloe,

The 1dentification device of claim 1 addilionally coxnprstng:
a coiled wire portion disposed adjacent to saic transpordyy eiveint aid

cooperating therewith to emit and receive wireless sigieals,

The idenlification deviee of claim 1 wherein said transponder eireuit fupther

comprises an iegrated cireuit.

The device of claim 14 wherein the cleetrically conductive [oop extends out
from said transponder cireuit along a first edge of the band, and retunas baek
10 said {ransponder cirenit along a second edge of said band oppoaite sad

[Trst edee.
1The device of claim 14 additionally comprising;

4 colled wire portion disposed adfaeent 1o snld tranypondur cirenit ongd

cooperating therewith to emit and receive wircless signals,
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The device of claim 14 wherein said ransponder cireuit further comprises

inteyrated cireuit,

A identificalion device comprising:

a band of material;

an antenna localed on said band;

a tronsponder chip Jocated on said band; and

an clectrically conductive exlension wice located on s il
thirough which current must flow for the transponder ¢hip 1o ransmit i
signal, said clectrically conductive extension wire also arranged with respect
to said anlenna and said transponder chip swel that current wisd thow Urouyh
said electricully conductive extension wire in order for current 10 fluvy
through at least one of said antenna and said transponder chip, sl soeh {hat
a break in sald band prevents current from flowing throuph said eloctiivally

coiductive oxtension wire.

The identification device of claim 35, wherein said elecutenlly conduativig
extension wire includes at least one portion arranged to broak botise

remaining portions of the electrically conductive exlension wire hreak,

The ideatification deviee of claim 35, wherein said band is sobeebad Hom n

prou consisting of a bracelet, a belt, and :ui anklet,

The wdentitication device of claim 35, whercin said cleetvically eondueiive
cxiension wire 1s a single conductor that runs from said {ranspondes ohip (o 1
first end of said band, and from said (irst end of said band back {0 540

transponder chip,

The identification device of claim 38, wherein said band bag g sevornd il
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localed in a partion of said band spaced away from said [igst end, pyvad guid

~electrically conductive exiension wite runs 1o the second gnd,

41}, The identilication device of claim 39, wherein said electrically vornductive

3 cxtension wire further rans from said second end back {o said tans ponder

41.  The identification device of ¢laim 35 wherein said clectreatly condluetivy
cxlension wire extends out from said transporgler chip along o first wipe of
[0 the band, and relurns back to said transpondor chip along u seennd wdue of

satd band opposite said first cdge,

42, The tdentification device of ¢laim 35 whercin said antenna eontai 13 o coilad

wike portion,

15
43.  The identification device ol ¢laim 35 wherein safd transponder chi p furthoy
comprises an integrated circudt,
44, Anidentification device, comprising:
20} a band having a first end region and second end region mud a niditho
repion located between said two cnd regions:
a non-reusable tamper-resistant fastening arranged to join sald sl
and second end regions of said band to fasten 1 around a Lody pas b o' p user;
a tramsponder cireuit attached to said band in said siddle yeuion, t
25 transponder circult being responsive (0 a received wireless sipial and in

response 1o satd received wireless signal cmilling a wireless gl |
representative of information pre-stoved in the transpoader eiivyii
an antenna, [ormed as a coil of eonductive material sarrowzriling ki

1y

lrausponder circuit, and cooperating with said transponcer cirenit 1o reocive
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and cimit wircless signals;
an clecirically conductive continuous loop on said band extending
from said transponder cireuit and said anterma and forming an elecicically
cotitinuous path along substantially the entire lenpgih of c.a1t briael, runaing Lo
> 2 point adjacent both said {irsl end of said band and Lo said socond vl of
suid band, sajd loop being frangible and casily broken tis fesponse {0 an
attempt 1o remove the band from the user's body part;
cirenitry in said transponder circuit electrically conpled to sl
continuous loop and arranged to becoine inoperative ancd disabhle sulil
10 transponder cireuit if said loop is brokei; and
wherein said non-reusable tamper-resistant [astening counhises an
acljustinent hole in one portion of said band and a barbed pwyy on snother
portion of said band, the barbed peg arranged 1o pass thyough gaid najusinient
hole and lock into a locking hole, the barbed peg shaped 1o vesing ruravoval
1D from said locking hole, and wherein said frangible loop subslantintly

surrounds said adjustment hole.

45, 'The identification device of elaim 44, further comprisiig & plovality ol waid
adjusiment holes such that said identitication device mey b sunply Hlivd {0
20 the user's body part by inscrting said peg into a selected ona of gudd

adjustiment holes.

40, The identification device of claim 45, (brther compristng a puorlion of said

frangible loop substantially surrounding said peg,

47, An identification device, comprising:
a band;
a non-reusable tamper-resistant fastening arranged Lo jorn opposite

cind regions of said band around a body part ol a user, the fastcuing linther
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comprising a barbed peg and a locking hole located on oneerd of said b,
and an adjustment hole localed in another potiion of said band, the Lo
pet arranged to be inserted through said adjustinent hole and enpipe sigd
locking hole;

a transponder circuit attached 1o said band, the transpode cireu
being responsive to a reccived wireless sigpal and 1o vespanse fo il
recived wireless signal emitting a wircless sipnal represeniniive of
information pre-stored in the transponder eireuil;

an electrically conductive {rangible loop on said, buiwd uxfeiwling
from sald transponder circuit and forming an clect rically cottinuoe path
along substantially the entire length of said band, said loop bemg ea sily
brolen in response to an attempt to remove the band frony the weire s vy
part, and whetein said loop substantially surrounds said adjustment hoke, s

said transponder circuit electrically comiected to said Toop nnl
arranged 1o become inoperative and disable said transpomder eireudt i siid

loop is broken.

The identification device of ¢laim 47 wherein said noni-reusatie faiapal
resistant lastening comprises a plurality of adjusbment holes spated AN

portion of said band,

'The identification device of claim 48 wherein said frangible loop

substantially surrounds said phurality of adjusttent holes,

I'he identification device of claim 47 whereln said {ranpible loop

substantially surrounds said peg,

'he identification device of claim 47 wherein said frangibic tonp

substantially surrounds said locking hole,
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A non-rcusable identification apparatus comprisipg:
ant attachment, {or fastening the identification apparalus to o €er;
an identification deviee, for providing Identilcation infouhation; aid
n disabling device, for permancutly disabling 11w idengification duviee

alter the apparatus is {frst removed from the user,

Axn apparatas as in claim 52 wherein the attachment forlher comprises!
a band of material for attaching the identtlicatEon apparats Lo 8 body

patt portion of a user,

An apparatus as in claim 53 wherein the attachment fuithier compri=es;
4 band of matcrial having a strip of adhesive an it Tewsst one end
thereof, the adhesive being used Lo bond to an opposiie end of the band whi

fastencd to the body parl of the user.

An apparatus as in claim 52 wherein the attachmiont {arther comprisgs:

a band of material having hole formed in one end (hereof nid
barbed peg on another end thereol, the barbed peg arrunged o pags teonesh
the hole and lock 1nto a mating hole whicn altached to 1he boly pat of the

LISCT.

An apparatus as in claim 52 wherein the identification devive fuith
compriscs:
a strip of material carrying the identifieation tnfoemation fn printed

torm.
An apparcatus as in claim 52 wherein the idenfiffcation device Ol

COMprises:

a icansponder circuit arranged to receive o wireless aignal, and in
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response thereto, to emit a wireless signal representadive of the tduntification

information.

58.  Anappuaratus as in ¢laim 54 wherein
5 | at lcast a portion of the identification device 18 lacated adfacuat the
ahesive material when the identification device 1s attached to the wser, suel;
that when the band is removed from the wser by separating the sdhesive

bond, the identification device 1s in tum 4t least partially destioyed,

10 59, Anapparatus as in claim 57 wherein the disabling device ficther compnises:
a device [or causing disablement of the transponider cirenin upon

removal of the apparatus from the user.

60, Anapparatus as in claim 59 wherein tho disabling device (nthior compeises;
15 a device [or causing a break in clectirical continuity of the cvmnponwnis

of the transponder circuit.

61.  Anapparatus as in claim 60 wherein the identifieation device Ththe
COMPIISCS:

20 an cleetrically conductive loop used as an antenna.

62, Anapparatus as in claim 61 wherein the disabling device scrves o
disconneet the (ransponder ¢ircuit from the antenna upon first sepoval of the
anparatus from the user.

P

63.  An apparatus as in claim 61 whercin the ¢igabling devise geives Lo dustioy ot

[easl a portion of the antenna,

64, An apparatus as in claim 61 wherein the attachment thrther conpreives a bl
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of waterial which is Tastened around a body part of a user, aned an vletricully

conductive wire loop is disposed in the band of material.

65.  Anappatatus as in claim 64 wherein the disabling dovice caurss w tdesk

) (he wire Toop whien the band of material is broken.

66, An apparatus as in claim 65 wherein the band of sterial Has one or Moo
holes formed atong a length thercof and the electrically cond twtive wite lnop
enicircles the holes.

(0
67.  An apparatus as in claim 57 wherein
the allachment further comprises a band having a strigy of adiieaive
matorial on at least one end thercof, the adhesive material beting used o
bond 1o an opposite end of the band when fastened around i porlion of a
P53 body part of the user; and
wherein at least a portion ol the transponder eirenil 1 1ocated
adjacenl the adhesive material, such that when the band {8 weanoved fron the
user by separating the adhesive bond, the transponder circutl TERUR BRIV R FATY

destroyed.

R
Py
u

68. A method for operating a non-reusable identification appura s coupl (50
attaching the identification apparatus to 4 user,
providing identification information as part of the identifivation
appatatus at least when indtially attached to the user; il
25 preventing the apparatus from providing the iduntifieotion

information one the apparatus is first removed from the user,

G2, A method as in claim 68 wherein the attaching step faviigr Qomprisds:

allaching a band of material 1o a bady part portion o { o Wt
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A method #g In claim 69 wherein the attaching step yither couppises:
attaching the band of material using a strip of adhesive foancd on
least one end (hereof, such that the adhesive bonds to an oppostie eiad of the

band when {astened to the body patt of the uscr.

A method as in clatm 68 whetein the attaching step further compylics:
atinching the band ol material using hole formed muome: end fherenl

and 2 barbed peg on another end thereof, the barbed ey parstiyy trouph b

hole and lock into a mating hole.

A method as in claim 68 wherein the step pf providing identibication
Information further comprises:
providing a strip of material carrying the identification infonimtion in

printed form on the apparatus,

A method as in claim 68 wherein the step of providing identificition
information further compriscs:

operating 4 transponder circuit to teeetve a wireless gignal, i 1y
response thereto, 1o emit a wireless signal ropresentative of 1ho 1dgnd] [eation

inforniation.

A method as in claim 69 whercin

at least a portion of the identification device is lovated ndfjacent fh
adhesive material when the identification deviee is attachod 1o the vser, sieh
that when the band is removed from the uger by separating the adhestve

bond, the identification device is in furn at Least partiatly dustroyed.

A method as in claim 68 wherein the step of disabling comprlss,

disabling of the transponder citcuit upon removal of tha appisitug

AMENDED SHEET (ARTICLE 19)



CA 02520113 2005-09-23

WO 2004/095053 PCT/US2004/005653
23

{rorm the user.

76. A method as in ¢laim 75 wheremn the step of disabling further comprixes;
causing a break in electrical continuily of the componunts of the

3 trangponder eireuil.

77, A meilhod as inelaim 73 wherein the step of identifying futher conpiizes;

operating an clectrically conductive wire loop as an antem,

10 7R, A method as in claim 77 wherein the disabling step diseoispeeis thi
transponder circuit from the antenna upon (irst removal of the gppatatas from

{he user.

79, A method as in claim 77 wherein the disabling step destroys at least a frntion

| 5 of the antenna,

80, A mcthod as in ¢laim 77 wherein the attachment gtep fanther compeises
lagtening a band of material around a body parl of & user, wheicin (ho bon

ol material includes an electrically condueiive wire foop.

20
81, A method as in ¢laim 80 wherein the disabling step breals thy wirg doop
when the band of material 1s broken.
$71, A nmicthod as in claim 8§80 wherein the band of material hues oae aranore oo
29 {ormed along a length thercof and the electrically conductive wice Joop

cncireles the holes.

81 A methoed as in ¢laim 73 wherein

(e attachment step further comprisges fastening a batnd hisving a strip
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of adhesive material on at lcast one end thereof 1o a body part of th wiel, (e
achesive material being used to bond to an opposite el of i bamd; ad
wherein the disabling step is further provided by locating at Liast o
portion of the fransponder cireult adjacent the adhesive material, such that
3 when the band is temoved from the user by separating the adhestve bowd, the

transponder circuil is at least in patt deslroyed.

84.  An idenlification appatatus comprising!
a band of material;
10 a Radio Frequency Identification (RELD) cireuit disposed I the bavd,
the RIID ciceuit comprising:
an anlenna; and
a transponder chip, disposed adjacent to (he anteming rndd coopazating
therewilh for emitling and receiving a wireless signal; and
IS an electrically conductive loop divecily connected to the s, the
clectiically conductive loop forming an electrically conduntive contimmus

path along substantially the entire length of the hand.

83, The apparatns of Claim 84, wherein a non-reusable tangper yeststant fnlening

20 mechanism is vsed to join opposite ¢nd regious of the apperotuy,

86,  The apparatus of Claim 85, wherein the non-revsable, tamper resistond

{astening mechamsm is an adhesive layer.

2% 87, The apparatus of Claim 85, wherein the non-reusible, lonypet teststand
fastening mechanism compriscs a hole forined i at leust one eind of the hand
and a barbed peg formed on the other ¢nd of the band, with s barhed ey
arranged to pass through the hole und lock into a mating hole jnl shaped 1o

resist removal from the mating hole.
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The apparatus of Claim 87, wherein the clectrically conductive loap closely

encireles the holes formed in the band,
The apparatus of Claim 87, further comprising a pluralily o(liodes fornwed in
the band such that tho band may be adjustably f{itied 1o a wrist by poasing e

pcg through a selected one of the holes.

The apparatus of Claim 89, wherein the electrically couduelve leop ¢losgly

encireles cach one of the holes.

The apparatus of Claim 89, wherein a portion of the clecliically comlbuctive

foop elosely eneircles the peg.

Tlhe apparatus of Claim 84, whercein the electrically conduelive faups ruas

along at least two edges of the band.

The appatatus of Claim 89, wherein e clectrically conductive foop vieivelus

cacli of the holes and the peg as a single conductive wire fuuee.

I'he apparatus of Claim 84, wherein the {ranssonder ¢hip moud the ardenng are

located on the same integrated circwil.

The apparatus of Claim 84, wherein the REIL eireuit is Toeatad ona poilion

of the band inboard of a respective one ol {hie ends,

The apparatus of Claim 95, wherein the elecitically conduetive loop extends

a8 2 conlinuous wire loop outward alony the band 10 an opposile vad thereof,

The apparatus of Claim 84, wherem the anlenna is formed i 2 conduniivoe
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coil.

The apparatus of Claim 97, wheren the conductive coil mfenny eneigelos the

transponder chip.

The apparatus of Claim 84, wherein 1lie electrically conductive loop is

franpible and easily broken.

The apparatus of Claim 84, whetein the transponder elip and antenng are
locaied on a different substrate (han 1he clectneally conduetive voniinnemis

patl.

The apparatus of Claim 84, whetein the connection provided Ly the
cleclrically conductive loop is a sorics conneetion butween (T transpondey

chip andd the antenna,

‘The apparatus of Claim 84, wherein 1lic elecirically conduetive toap is
frangible and casily broken in resporisc 1o an attempt (0 rentove thi appmrius

from a wearer's imb.

The apparatus of Claim 84, wherein the transponder ¢l 18 aouaped to

become inoperative and disabled if the elecirically conduetive lovp ia broken.

Al identification apparalus comprising,

a band of material;

a Radio Irequency Identification (RIMD) cireuit disposed in the bamd,
the REID eircuit comprising:

an antenna; and

a transponder chip, cooperating therewilh for cinilting and regeiving a
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wircless signal; and
an ¢eleclrically conductive loop dircetly connected 1o the snteeng, the
combination of the eleclrically conduetive foop and the antenna spanning

substaniially the entire length of the band.

5
105, The apparalus of Claim 104, wherein a non-teusable tamper rogisian
fastening mechanism is used to join opposite end regions of the upparalus,
106, The appatatus of Claim 105, wherein (he non-reusable, tampar fesisint
10 fastening mechanism is an adhesive layer.
107, The apparatus of Claim 105, wherein thic non-reusable, tamper kg sisting
tastening mechanism comprises a hole formed in at Ieast oo cnd of the L
and a barbed peg formed on the other end of the band, with (he habed P
[5 arranged 10 pass throughi the hole and lock Inlo a mating hale rinl shaped
resist removal from the mating hole.
108, 'The apparatus of Claim 107, wherein the clectrically comductive Toop closely
encircles the holes formed in the band.
20

109, The apparatus of Claim 107, further comprising a plueality of hobes fonnml i
the band such that the band may be adjustably fitied (o 4 wiisi by pasaimy the

peg ihrotigh a selected one of the holes.

23 110 The apparatus of Claim 109, wherein the clectrically condugtive laoy closely

eneircles each one of tlie holes.

111, The apparalus of Claim 109, wherein a portion of the cleelival Iy cosrditetive

loop closely encirceles (he peg,
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The apparatus of Claim 104, wherein the clectrically condnetive Toap rom

along at least two edges of the band.

The apparatug of Claim 109, wherein the electrically conductive loop

cheircles each of the holes and the peg as a single conduelive whe trace.

The= apparatus of Claim 104, wherein {he transponder chip and (by anienna

are located on the same infegratod eircuit,

The apparatus of Claim 104, wherein the RTID eircuit is locabud on 4 portion

of the band inboard of a respective one of the ¢nds.

Lhe apparalus of Claim 115, wherein the clectrically conduetive loop extendy

as o conlinuous wire loop outward along the band 1o an opposile end theeeof,

The apparatus of Claim 104, whercin the anterma i3 foried a8 o condielive

COL,

The apparatus of Claim 115, wherein the conduetive coil autenna cucirelos

the transponder chip.

The apparatns of Claim 104, wherein the clectrically condutive luop i

frangible and castly broken.

The apparatus of Claim 104, wherein the transponder chip and the anteena

arc located on a different substrate than the conductive Loy,

The apparatus of Claim 104, wherein tlic connection providud by the

electrically conduclive loop is a series conneetion betwern the tvansyxnwlee
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chip and the antcnna.

Thie apparalus of Claim 104, wherein the clectrically conductive Tooys iy
(rangible and easily broken in response (o an attemipt to remove th appalatis

{Toan a wearer's 1mb.

TTxe apparatus of Claim 104, wherein the transponder chip is wrrmined 1o
hecome Ihoperative and disabled conductive iF the electrically conduciive

oo 1s broken.

A wrigiband mounted identification apparatus comprising:

a Radio Frequency Identification (RIID) circuit comprising:

a transpondcr chip for receiving and genecraling sipanals; pud

an antenna;

whetein the apparatus further comprises o continious conduetive palh
dizposed along a length of the wristband, the continuows condietive patl

serving as an extension of the antenna.

The apparatus of Claim 124, whercin the continuous eonductive ptl is o

cleelrically conductive frangible loop.

e apparatus of Claim 124, wherein the continuous condugtive path extlends

in a direction away from the antenna.

The apparatus of Claim 124, wherein the continuons conduative pally extends

along subsiantially the entire length of the wristband.

The apparatus of Claim 124, further comprising a non-reusalsl {ipar

resistant fastening mechanism for joining opposile end regions of th
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wrisiband,

The apparatus of Claim 128, wherein the non-reusable tamper resisbigl

(astening mechanism is an adbesive layer,

L'he apparatas of Claim 128, wherein the non-reasable tamper resislonl
fastening mechanism comprises a hole formed in at least vne wd of e
wristband and a barbed peg formod on the other end of the wristhond, Mth
the barbed peg arranged to pass through the hole and lock into a maling hols

anud shaped to resist removal from the mating hole.

The apparatus of Claim 130, further comprising o plurality of oles foened jo
the wristband such that the wristband may b adjustably fitted to o wrist by

passing 1he peg throupgh a sclected one of the holes,

The apparatus of Claim 131, whercin the continuous conductive path olesely

cncireles each one ol the holes.

The apparatus of Claim 131, wherein a portion ol said continuous ¢omluclivy

path ¢losely encircles the peg.

The apparatus of Claim 131, wherein the continuous conductive path clos.! y

encireles each of the holes and the peg as i« single conductive ply,

The apparatus of Claim 124, wherein the continuous comduativie puth runs

along at least two parallel edges of the wris(band.

The apparatug of Claim 124, wherein the contitttious condie iives pratit poin

along an edge region of cach of two ends of the wristband.
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The apparatus of Claim 124, wherein the antenna is located witkin

transponder chip.

The apparatus of Claim 124, wherein the RI1D eireuit 1s located on a porlion

of the weistband inboard of a respective oue of the ends.

Thie apparatus of Claim 124, wherein the anlenna is formed as a consdictive

coil.

The apparatos of Claim 137, wherein the conductive coil ensiiclug ths

Lransponder chip.

The apparatus of Claim 124, wherein the transponder clig is cleateigally
commected to the cloctrically conductive patly in such a way as (0 beeoima
inoperative and disable the transpondor chip if the continuony canductive

patly is broken.

The apparatus of Claim 124, wherein the antenna and the antetnn exlansion

span substantially the enlire length of the wristband.
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