Wristband or Other Type of Band Having an Adjustable Antenna For Use With a Sensor Reader
BACKGROUND OF THE INVENTION 5 1. Field of the invention [001] The present invention relates to
a wristband or other type of band having an adjustable antenna, and, more specifically, to a
wristband or other type of band having an adjustable antenna for 10 use with an external sensor
reader that is designed to be worn on a user's wrist or other body part and communicate wirelessly
with an implanted sensing device. 2. Discussion of the Background 15 [002] U.S. Pat. No. 6,400,974
" (the ™974 patent’yithecdisdlosureCafwhiciyisenco pbrard d ietain IaytHislieferehée, discloses an
implantable sensor and a SeHsoriéader THeesaHSGr readieri®catfRfiféd to communicate wirelessly
with the 20 implanted sensor through a local radio frequency (RF) electromagnetic field. For example,
the sensor reader wirelessly supplies power to the sensor, as well as collects data from the sensor.
Because the sensor reader comBrpicaEteSNrél8sSIFEViEtAH@ 25dMplanted sensor, the sensor reader
is typically required to have an antenna, [003] As used herein, the term "antenna" should be
construed broadly to eficbhiPass ahyeVidETHat8 used in the wireless communication of information

30 and/or the Wlfg@f? prOV'S@QEOfEProé"é%g om one .point ggggglecse tgoaréother point or device. For

wristband or other tyvpe of band having an adjustable
antenna, and, more gpecifically, to a wristbhand or
cther type of band having an adjustable antenna for
10 use with an external sensor reader that is designed
to be worn on a user’'s wrist or other body part and

communica te wirelessly with an implanted sensing

device.
2. Discussion of the Background

15 [002] UJ.8. Pat. No. 6,400,874 (the “'874
patent”), the disclosure of which is incorporated

herein by this reference, discloses an implantable
gensor and a sensor reader. The sensor reader is
configured to communicate wirelessly with the

20 implanted sensor through a local radic freguency
[RF) electromagnetic field. For example, the sensor
reader wirelessly supplies power to the sensor, as
well as collects data from the gensor, Because the
sensor reader communicates wirelessly with the

25 implanted sensor, the sensor reader is typlcally

regquired to have an antenna.

[003] As used herein, the term “antenna” should

be construed broadly to encompass any device that is

used in the wireless communication of information
30 and/or the wirelesgz provision of power from one

point or device to apother point or device. For



1 example, the term antenna is intended to encompass, among other things, one or more components
(e.g., one or more pieces of wire and/or other passive or active components) that can be used to
generate an electric and/or magnetic field and/or respond to an electric and/or magnetic field.
SUMMARY OF THE INVENTION [004] In accordance with a first aspect of the present invention,

there is provided,a; sensey, systemy, campsing:  sensor, adapted fo be implanted in.g subject,
wherein the sensor is configured to measure one or more aspects of the subject and wherein the
sensor comphses a sénsarsanterith; asensorreadeithaeplovidés power toiandfor communicates

with the sensor, whersin the sensorieaderds,adapted.fo.be, wom Q%&Q%éubé%%%%%%ﬁgt prises (i) a

reader housing housing an electronic circuit and (ii) a reader antenna for coupli e sensor
antenna, wheréin th@ reddfer aptshnads elettrically coupleditoctheislectrohictircuity reomprises a first

end and a speand enddpatatiach io forin, atleasta single um dlosedigan call phen wrapped around

a body part of the subject, and is used by the sensor reader while the sensor reader provides power
to and/or communicates with the sen86f2Af004a] |I1¥ e léfmbodimiént, there is provided a sensor

processing 33 having.anJmplantable.senpef, agd a.sensol, Leadar, wheteln the. sensar reader is

designed so that a user of the sensor reader can wear the sensor reader comfo y on the user's
wrist or other'bodytpart whileetife sehsor redderccommenicateds@stem, comprising: a

sensor, adapted to be implanted in a subject, wherein the
sensor is configured to measure one or more aspects of the
subject and wherein the sensor comprises a sensor antenna;
a sensor reader that preovides power to and/or communicates
with the sensor, wherein the sensor reader i1s adapted to be
worn by the subject and comprises (i) a reader housing
housing an electronic circuit and (i1} a reader antenna for
coupling with the sensor antenna, wherein the reader
antenna 1s electrically coupled to the electronic circuit,
comprises a Ifirst end and a second end that attach to form
at least & single turn closed-locp coil when wrapped around
a body part cof the subject, and 1is used by the sensor
reader while the sensor reader provides powsr to and/or
communicates with the sensor.

[004a] In one embodiment, tThere is provided a sensor
processing system having an implantable sensor and & sensor
reader, wherein the sensor reader 1is designed so that a
user of the sensor reader can wear the sensor reader
comfortakly on the user’s wrist or other body part while

the sensor reader communicated



wirelessly with the sensor. Advantageously, the sensor itself is implanted within the user's wrist or
other body part. [005] In one particular embodiment, the sensor reader includes a housing attached
to or integral with a band (e.g., a wristband). The housing contains processing components and the
band may have embedded therein an antenna circuit for inductively coupling the sensor reader to

one or moreselements within the seaser, which aptennas-girguit may, be in the shape of a.coil or loop or
multiple IOOPESLOPP] Iin accor an?de with a %e,cond aspect of the present invention, there is provided a

sensor reader System: “compriging s bAnd and & housiig encasing Blectionit “Gifcuiti? S4id housing

being attachiedto-the band, wherein the band houses an antenna electrically connected to said

electronic cifggy, the antenna,comprises 4 first cicepit, anda secopg.circui, 4he ficst gircyit is
electrically connected to a first contact, the second circuit is electrically connected to at least two

tuning eleménts! “&ich of said AF idxt thb R eléentis eRtHcaly cohhBctéd 6@ Second
contact configured,to mate withssaienfirst contaet, andihe fitst cirewit eamprises: a-tirst iglongate

electrical condyctoy that extends substantially, algng a fist side_gdge.gf fhe band. Jogéal n one
embodiment, there is provided a sensor reader having a wristband and a housing connected to the
wristband efA¢asiAg electronic Eircuftfy. Theriisthand ReUsesians aftefind eiredit eleetritally

connected tedheselectrenigsireuitty ckhe aptepnarneludesa fShsor, which antenna
circuit may be in the shape of a coil or loop or multiple
loocps.
[006] In accordance with a second aspect of the present
invention, there 1s provided a sensor reader system,
comprising: a band; and a housing encasing electronic
circultry, said housing being attached to the band, wherein
the band houses an antenna electrically connected to said
electronic circuitry, the antenna comprises a first circuit
and a second circuit, the first circuit is electrically
connected to a first contact, the second c¢ilrcuit is
electrically connected to at least two tuning elements,
each of said at least two tuning elements 1s electricall
connected to a second contact configured teo mate with said
first contact, and the first circuit comprises: a first
elongate electrical conductor that extends substantially
along a first side edge of the band.
[006a] In one embodiment, there 1is provided a senscr
reader having a wristband and a housing connected to the
wristband encasing electronic c¢ircuitry. The wristband
houses an antenna cilrcult electrically connected to the

electronic circuitry. The antenna incliudes a first

2a



2a electrical circuit disposed in a first half of the wristband and a second electrical circuit disposed in a
second half of the wristband. The first electrical circuit is electrically connected to a first contact and
the second circuit is electrically connected to a plurality of tuning elements. Each of the tuning
elements is electrically connected in series with a second contact configured to receive the first

contact. Advantagegusly, as.aresult of @nefihe seegnd gontagtsseceivingsthe fest ceptact, the first
electrical circuit becomes electrically connected to the second electrical circuit through one of the

tuning elent8nts O] InHteordlancewith! a thirtCaspec of the irdsent SrRVSHRItHE théfe i€ provided a

sensor reade system, .¢emprising.a hand;:andha housing encasing electranig 1 circuitry, said housing
being attached to or integral with the band, wherein the band houses an antenna electrically

connected to%safd- Bfectromic ¢ivcuitiy e diiteria cohiprisesfiéxible diBfectritsustite with a

circuit dispesed-therean, and.the.ircyiticomprises.a first elongafe condugtor extending,from a first
region of the substrate to a second region of the substrate along a first side edge of the substrate.
[007a] In on@'éMBBdiment #ére iS provitled a"sehsoF reat@reystem tiat ifdliades Bwristband and a

housing eneasing alegtronic ceyiiys The; heusing is.attached ip, the wristhand,, Thewristband
houses an antenna electrically connected to the 3

receive the filrst contact. Advantageously, as a result of
one of the second contacts receiving the first contact, the
first electrical circuit becomes electrically connected to
the second electrical circuit through one of the tuning
elements,

[007] In accordance with a third aspect of the present
invention, there 1s provided a sensor reader system,
comprising: a Dband; and a housing encasing electronic
circuitry, said housing being attached to or integral with
the band, wherein the band houses an antenna electrically
connected to sald electronic circuitry, the antenna
comprises a flexible dielectric substrate with a cilircuit
disposed therson, and the circuit comprises a first
elongate conductor extending from a first regiocn of the
substrate to a second region of the substrate along a first
side edge of the substrate.

[007a] In ocne embodiment, there is provided a sensor
reader system that includes a wristband and a housing
encasing electronic circuitry. The housing is attached to
the wristband. The wristband houses an antenna electrically

connected to the



electronic circuitry within the housing. The antenna includes a flexible dielectric substrate with a circuit
disposed thereon. The circuit includes a first elongate conductor extending from a first region of the
substrate to a second region of the substrate along a first side edge of the substrate and a second
elongate conductor extending from a third region of the substrate to a fourth region of the substrate

along a secend side-edge otthe substrate.,The sgcond,side gdge is opposite.the firstside edge. The
first and second elongate conductors are electrically connected to each other and both the 3a first and

third regions &re-atfatent toa first 2h8l ofthe 1 sibstiate. J068 A ordaiée viith @if6BthTaspect of

the present Jnvgntion; there js:provided & sensor systemy, compising: arsensor, adapted to be
implanted in a body part of a subject, said sensor having a first antenna means for communicating
with a sensGrreddel: HUnd d senSoF feadePTsystem compitsiiga démblalativh Théars foro

demodulating & sigRal; ahpusingfor housingsaid demadulating meansi.and handimeaps attached to

the housing for enabling the subject to wear the housing on the body part; and second antenna
means, inte§rst withtfiie-band meéafs dhd E66pled toithe derfodWatifg Aiedns, FoF eREbINy the sensor

reader systemoto communicate with,the sensQr and.comprising a firstend ;apd,a second,end that
attach to form at least a single turn closed-"poop coil when wrapped around the body part. [008a] The

embodiments*6f th& predaritinvehiiof ako S5t60ideé asSéifsorrfEaterRavirtfa dsmdluftion means for

The second side edge 1s oppesite the first side edge. The
first and second elongate conductors are electrically

connected to each other and both the

3a



demodulating a signal; a housing for housing the demodulating means; wristband means attached to
the housing for enabling a subject to wear the housing on the subject's wrist; and antenna means,
integral with the wristband means and coupled to the demodulating means, for communicating with a
sensor implanted in the subject's wrist. [009] Tn accordance with a fifth aspect of the present

invention, there is pravideda senseisystem.cempHsing=a:sensok, agdapied (o be implapted in a
subject, wherein the sensor is configured to measure one or more aspects of the subject and wherein
the sensor c%%ﬁﬁﬁé@stﬁ sensor antenna; 4 a sensor reader that provides power to the sensor, wherein

the sensor readen is adapted e berwarn-by the:sukjectand. copyyrises () & readephausing containing
an electronic circuit and (ii% a reader antenna for coupling with the sensor antenna, wherein the

reader antenfiy i étettrically SéSupted TS e eleétrénie rear, fonnsut leaStBrsinge airncoil when

wrapped areundsa pody-part ok the:subject, angis:usediby the sensgr,reader.while the sensor reader
provides power to the sensor. [009a] In accordance with a sixth aspect of the present invention, there

is provided &'$en&6readdt: Comiisitg: a ‘SENsOF redderthat provites powert6 asenssir wherein the

sensor readetisradapted:tqde warn by, the subject and, comprises, (i) reader housing gontaining an
electronic circuit and (ii) a reader antenna for coupling with an antenna of the sensor, wherein the

reader antefAd SRISCHAEAIN Ctipled totRB IeCtSNI6 Rir@ifit #6risvat [earsed shaglé tarnacoil when
wrapped areun¢ha pody PaHOfing for housing said demodulating means; and

band means attached to the housing for enabling the subject
to wear the housing on the body part; and second antennza
means, integral with the band means and coupled to the
demcdulating means, for enabling the sensor reader system
to communicate with the sensor and comprising a first end
and a second end that attach to form at least a single tuzrn
closed-loop coil when wrapped arcund the body part.

[008a] The embodiments of the present invention also
provide a sensor reader having a demodulation means for
demodulating a signal; a housing for housing the
demodulating means; wristband means attached to the housing
for enabling a subject to wear the housing on the subject’s
wrist; and antenna means, integral with the wristband means
and coupled tc the demodulating means, for communicating
with a sensor implanted in the subject’s wrist.

[0D08] In accordance with a fifth aspect of the present
inventlion, there is provided a sensor system, comprising: a
sensor, adapted to be implanted in a subject, wherein the

sensor 1s configured to measure one or more aspects of the

subject and wherein the sensor comprises a sensor antenna;



the subject, and is used by the sensor reader while the sensor reader provides ‘cower to the sensor.
[009b] The above and other features and advantages of the present invention, as well as the structure
and operation of preferred embodiments of the present invention, are described in detail below with
reference to the accompanying drawings. BRIEF DESCRIPTION OF THE DRAWINGS [0010] The
accompanymg<drawingsy whieh arehincorporateds hereivand farm:part e&the-specificationn help

il_ustrate variusembogimentsof the present invention,and, fogether with the desaription, further

serve to explain the princﬂes of the invention and to enable a person skilled in"the pertinent art to

make and uSETHE MVehtion: In the TraRiHgs, TiRE Fefefent8 iriBersdnditateSd&ftidd ot Sfunctionally
similar elements:vAdditionally { the lefe-most digit(s)rofenreferénce mumipériidentifiesithectiawing in

which the reference numberfirst appears4a [Q011LEKa.1 shows a:black diagram of ope., preferred
embodiment of a“sens%ropr(t)fgesséqg system 100.accorcging o the present invention. {O% %} FIG. 2

. cougle e 4 ronlc C1rcu rms a ileast a s : .
illustrates an en?bodjllment of sensor qo“processm@ sysf‘erﬁ 1b8 ccording ?O ﬁ1e presentin ention.

[0013] FIG. Blig t6p WiewbEwristhaRe 2062 4ec6rding t& seiereribodimeftscof IHe peasent
invention. 1@{00143 FIG.c4 istopiviewsehwristband 206 aecording te sare other embrdiments of

the[ﬁesentpzovides power to the sensor.
[00%a] In accordance with a sizxth aspect of the present
invention, there is provided a sensor reader, comprising: a
sensor reader that provides power to a sensor, wherein the
sensor reader 1s adapted to be worn by the subiect and
comprises (i) a reader housing containing an electronic
circuit and {ii) a reader antenna for coupling with an
antenna of the sensor, wherein the reader antenna is
electrically coupled to fthe electronic c¢ircuit, forms at
least a single turn coil when wrapped around a body part of
the subject, and 1s used by the sensor reader while the
senscr reader provides power 1o the sensor.
[009b] . The above and other features and advantages of
the present inventicn, as well as the structure and
operation of preferred embodiments of the present
invention, are described in detail below with reference to
the accompanying drawings.

BRIEEF DESCRIPTION OF THE DRAWINGS
[00i0} The accompanying drawings, which are incorporated
herein and form part of the specification, help illustrate
various embodiments of the present invention and, together
with the description, further serve to  explain the
principles of the invention and to enable a person skilled
in the pertinent art to make and use the invention. In the
drawings, 1like reference numbers indicate identical or
functionally similar elements. Additionally, the left-most
digitis) of a reference number identifies the drawing in
which the reference number first appears.
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invention. [0015) FIG. 5 is a cross-sectional view of wristband 206 when the wristband is worn on a
15 subject's wrist. [0016] FIG. 6 illustrates a circuit schematic of the wristband shown in FIG. 5. [0017)
FIG. 7A illustrates an antenna according to one embodiment of the present invention. 20 [0018) FIG.
7B illustrates using a discrete inductor as a circuit tuning element. [0019] FIGS. 7C,D illustrate an
alternative inductive tuning element. [0020) FIG. 8 illustrates a connector according 25 to one
embodiment for connecting a sensor reader to the antenna shown in FIG. 7A. [0021) FIG. 9 illustrates
- an exemplary el88¥dhagnetitStield gaHdtatdd by s aRt R acbrdMy to an embodiment of the

present inventiqn: & [0022] RIG:JOAustiates awristhansraeeording teyartatternative embodiment of
the present invention. [_%023. FIGS. 10B and ]s;%gtfuﬂt‘% iILéJf,(tDrate 5 portions of the wristband shown
in FIG. 10A. [0024] FIBE 0D %GNG L0E TIGSFARS a variation “of the wristband shown in FIG. 10A.

[0025] FIG. 11 ”iHEE%EES a wristband according: ta afallerpative srebgdinaentefithe present 10
invention. [0026] FIG. 12 illustrates an antenna according
5 processing system 100 according to the present

invention.

[0013] FIG. 3 is a top view of wristband 206
according to some embodiments of the present

invention.

10 [0014] FIG. 4 is a top view of wristband 206
according to some other embodiments of the present

invention.

[0015] FIG. 5 is & cross-sectional view of
wristband 206 when the wristband is worn on a

15  subiject’s wrist.

[0016] FIG. 6 illustrates a circuit schematic of

the wristband shown in FIG. 5.

[0017] FIG. 7A illustrates an antenna according

to one embodiment of the present invention.

20 {0018} FIG. 78 illustrates using a discrete

inductor as a circult tuning element.

[0019] FIGS. 70,0 illustrate an alternative

inductive tuning slement.

[0020] FIG. 8 illiustrates a connector according
25 to one embodiment for connecting a sensor reader to

the antenna shown in FIG. T7A.

[oozi] FIG. 9 illustrates an exemplary
electromagnetic field generated by an antenna

according to an embodiment of the present invention.



to another embodiment of the present invention. [0027] FIG. 13 is a cross-sectional view of a
wristband according to an alternative embodiment of 15 the present invention. DETAILED
DESCRIPTION OF PREFERRED EMBODIMENTS [0028] FIG. 1 shows a block diagram of one
preferred embodiment of a sensor processing system 100 according to the present invention. System
100 20 includes a sensor reader 101 (a.k.a., "external unit") and a sensor 102 (a.k.a., "internal unit").

In one example gf @happlicatien o the ystent.thes Nternat Lnike:d wotdd beiimplanted either
subcutaneously or otherwise within the body of a 25 Sgb&%{:t (e.lg., in T{le subject's wrist or other body
part). Sensor 102 cBhtais Shtseie oA ety £025°4 cBponent of which may be comprised of
a fluorescence sersingidevice as described in the '974 patent (discussed above in 30 paragraph ’

[002]). 6 [0029] The optoelectronics circuitry 102b obtains quantitative measurement information and
modifies a load!P023 s a fUiedidn oftRebialild fitdimatont THE"HAB®L02¢ in turn varies the

amount of curregt 5thieurgh antenna,102d-wirch iseaupledioan antenna 101f of sensor reader 101. -
Antennas 102d and 101f are usually in the shape of a coil or loop or multiple loops. A demodulator

101b (for examleo aa1 amplituds médutatiod (AM) démotktmoror ativerie geprodulator) detects the
Cu”entVa“aUOQ§¥WQH§e9ristband shown in FIG. 10A.

[10025] FIG. 11 illustrates a wristband according
0 an alternative embodiment of the present

10 invention.

[0026] FIG, 12 illustrates an antenna according

to another embodiment of the present invention.

F0027] FIG. 12 is a cross-sectional view of a
wristband according to an alternative embodiment of

15 the present invention.
DETAILED DESCRIPTICN OF PREFERRED EMBODIMENTS

[0028] FIG. 1 shows a block diagram of one
preferred embodiment of a sensor processing system
100 according to the present invention. System 100

20 includes a sensor reader 101 {(a.k.a., “external
unit”) and a sensor 102 (a.k.a., “internal unit”).
In one example of an application of the systemn, the
internal unit 102 would be implanted either
subcutaneously or otherwise within the body of a

25 subject {e.g., in the subject’s wrist or other body
part). Sensor 102 contains cptoelectronics
circuitry 102b, a component of which may be
comprised of a fluorescence sensing device as
described in the '974 patent (discussed above in

30 paragraph [002)).



in antenna 101f by antenna 102d coupled thereto, and applies the detected signal to processing
circuitry, such as a pulse counter 101c and computer interface 101d, for processing the signal into
computer 15 readable format for inputting to a processor 101e. [0030] An RF oscillator 101a provides
an RF signal to antenna 101f, which in turn provides electromagnetic energy to antenna 102d, when
the antennas 101f and 102d are within close enough 20 proximity to each other to allow sufficient
inductive coupling between the antennas. The energy from the RF signal provides operating power for
- the sensor 102 tP8B&IN quaFititatie-rrebstiamieits, sitiehdraxuseétbte varyakedoad 102c and in turn

25 provide a load.vasiationtothe.antennard Qi thatisteatected:by: the sersersreader 101 and decoded
into information. The load variations are coupled from the sensor 1%% to the sensor reader 101

through the muthafBodpiifg BetfedHRE Btefhas 1D 112 1624 *36 168517 FRe loading can be
improved by tunmigebdthashe trternal antennas:02csand<dherexiemat antemraZt101f to approximately

the same ffeguengy, ad INciEasing 14,9 faeiorp fhe Jespnant Giculs by, appigpriate consiruction

techniques. Because of their mutual coupling, a current change in one 5 antenna induces a current

change in the otRéF-BrRENASETRE IFGECRT cliffent idaktdcted arftf Yeeudedtinfo corresponding
information. [0032}& G willustrates- an embedingentobsenserr loop or

multiple leops. 2 demodulator 101lb (for example, an
amplitude modulation (AM} desmodulator or other

10 demodulator) detects the current variations induced
in antenna 101f by antenna 102d coupled theretc, and
applies the detected signal to processing circuitry,
such as a pulse counter 10lc and computer interface
101d, for processing the signal into computer-

15 readable format for inputting to a processor 10le.

[0030] in RF cscillator L0la provides an RF
signal to antenna 101f, which in turn provides
electromagnetic energy to antenna 102d, when the
antennas 101f and 1024 are within close enough

20 proximity to each other to allow sufficient
inductive coupling between the antennas. The energy
from the RF signal provides operating power for the
sensor 102 to cobtain guantitative measurements,
which are used to vary the load 10Zc and in turn

25 provide a load variation to the antenna 101f that is
detected by the sensor reader 101 and decoded into
information. The lcad variations are coupled from
the sensor 102 to the sensor reader 101 through the

mutual coupling between the antennas 101f and 102d.

30 [0031] The loading can be improved by tuning both

the internal antenna 10248 and the external antenna



processing system 100. As shown in FIG. 2, the 10 sensor 102 may be implanted within a subject's
wrist and the sensor reader 101 may be worn like a watch on the subject's wrist. While the figures
described herein illustrate the "wristband" embodiment of the invention, this was only done for the
sake of 15 brevity. One of ordinary skill in the art will appreciate that the invention is neither limited to
implanting the sensor in the subject's wrist or to a wristband. For example, one of ordinary skill in the

art will appreciate fhat the sensor.may he 20 implanied practically-anywhere in the users body (e.g.,

the arm, leg, e_lnk'le, neck, etc.). Accordingly, the term "wristband" should be interpreted to cover any
type of band, mchftﬁﬁ@?%%’%xéﬁﬁ%l& SrBads® fegBEndE HERbanTST 58 HrkiéBands, etc. [0033] As
further shown in f4Gx 2pan-emsbediment. of senserreader il incudesiaseader housing 202, data
processing circu'tQ/ 204 (for example, AM demodulator 101b, processor 10le, etc.) housed in 30
housing 202, ané awiis %}flda 0 ?81%)\/ Wih feader o%%\ll'ngf%gl%attacﬁeg. As shown in FIG. 2, 8
antenna 10 of sarsorreabie? Y04 sisdnteeraianith SheRdsant: 206 arfiteigEtrically connected to

circuitry 204. Thglqggg[mﬁ 1044,is shewn as a«deotted line tgindisatesthatthe antenna 101fis 5
preferably encasgd within band 206. L0034J> The Wristt%and 206 can be made of any

ecoded into corresponding iniormation.

[0032] FIG. 2 illustrates an embodiment of sensor
processing system 100. As shown in FIG. 2, the

10 sensor 102 may be implanted within a subject's wrist
and the sensor reader 101 may be worn like & watch
on the subject’s wrist. While the figures described
herein illustrate the “wristband” embodiment of the
invention, this was only done for the sake of

15 brevity. One of ordinary skill in the art will
appreciate that the invention is neither limited to
implanting the sensor in the subject’s wrist or to a
wristband. For example, one of ordinary skill in
the art will appreciate that the sensor may be

20 implanted practically anywhere in the users body
(e.g., the arm, leg, ankle, neck, etc.).
Accordingly, the term “wristband” should be
interpreted to cover any type of band, including,
for example, armbands, legbands, neckbands,

25 anklebands, etc.

[0033] As further shown in FIG. 2, an embodiment

of sensor reader 101 includes a reader housing 202,

data processing circuitry 204 (for example, AM

demodulator 101b, processor 10le, ete.) housed in
30 housing 202, and a wristband 206 to which reader

housing 202 is attached. Asg shown in FIG. 2,



suitable material such as, for example, leather, vinyl, etc. In preferred embodiments, the wristband
206 may provide comfort to the user, an aesthetic 10 appearance, and added strength to the antenna
and circuitry. [0035] As discussed above, sensor reader 101 is configured to communicate wirelessly
with the implanted sensor 102 through a local radio frequency 15 (RF) electromagnetic field (not
shown) to supply power and control to sensor 102, as well as to collect data from sensor 102. It is
preferred that the longitudinal axis of antenna 101f be parallel with the axis of antenna 102d of sensor
102. In 20 someefivdimentst anfermta 0%t %%@%Ié}?@&fnl%oﬁ?lﬁ%%’@ﬁer}%ﬁfénna 101f may have
multiple turns (twa o maare) ot lpopsor-otber configurationsnastmaythe required for different power
levels and/or operating tfrequze&cies.12;13 100:%5% II{]_jp&eofﬁregser&lggdimggtsa the wristband 206 is
designed so thal the User 6f Sensor reader 101 ¢an Temova Teader 101 from the wrist and put the
reader 101 backiohithé wiistagain asdiiteany bidstbaliel, suehasa Edhveatonal wristband for a 30

common watch. Lar-ardinary walches thig fypically, s @cegmplished by either of two mechanisms. One
9 common design i s an elastic band that the user can stretch while removing the watch or putting it

on. A second ceouaen desigrhis tedisera seleasalslec fasteringy &ichfasyder example, a clasp or
buckle. guitabl e material such as, for example, leather,
vinyl, etc. In préferred embodiments, the wristbhand
206 may provide comfort to the user, an aesthetic
10 appearance, and added strength to the antenna and

circuitzry.

[0035] As discussed above, sensor reader 101 is
configured to communicate wirelessly with the
implanted sensor 102 through a local radio freguency

13 (RF) electromagnetic field (not shown) to supply
power and control to senscr 102, as well as to
collect data from sensor 102. It is preferred that
the longitudinal axis of antenna 101f be parallel
with the axis of antenna 102d of sensox 102. In

20 some embodiments, antenna 101if is a single turn
coil. However, antenna 101f may have multiple turns
(two or more) or loops or other configurations, as
may be required for different power levels and/ox

operating freguencies,

25 [0036] In preferred embodiments, the wristband
206 is designed so that the user of sensor reader
101 can remove reader 101 from the wrist and put the
reader 101 back on the wrist again as with any
wristband, such as a conventional wristband for a

30 common watch. For ordinary watches this typically

is accompiished by either of two mechanisms. One



5 [0037] In embodiments of the present invention, like a common wristband for a wrist watch,
wristband 206 includes a releasable fastening for connecting the ends of the wristband together,
thereby securing the wristband on a subject's wrist. However, 10 because electrical continuity must be
maintained in antenna 101f, the fastening used in the present invention serves not only to fasten the
ends of the band together, but also as an electrical connector to maintain electrical continuity in

antenna 1011, 15 g¢ deserived bejow-JOO3ELEIG, 3 s fonyiew eferisthand 206 according to some

embpdiments of the invention."The wristband 206 includes elongated first and second wristband
portions 314, 316-eatkaddpiéd t& HEPY Pakt \WaAF arsiid a Wedrers WHst: Thetwristband portions

have first or proximal engds 318320, wdichyrare copfiguead to mechanically connect to opposite sides ~

of housing 202. Wristband portions 314, 316 also include second or distal ends 322, 324, which 25
are adapted to bEARTSTRORRecEF A o%flaﬁﬁﬁg%@l%ﬁ%ﬁéhiﬁ bcir/ir‘aﬁsel%ln%rc?#j £os

a conguctive releasable

fastening. [Q039) G134 1 a top Vg, o wisthand. 206 accordingo some:aiher embodiments of the

30 inve_ntion. The 'V.\/I‘ISt and 206, in these other embodiments, includes a single elongated wristband
10 portion 414, hich i serpted toy &l BreWay C&rduntithE WEARETS whSE ?gr%f‘é?%bly, the housing

206 includes a releasable fastening for connecting
rhe ends of the wristband tcgether, thereby securing
the wristband on a subject’s wrist. However,

10 because electrical continuity must be maintained in
antenna 101f, the fastening used in the present
invention serves not only to fasten the ends of the
band together, buf also as an electrical connector
to maintain electrical continuity in antenna 101f,

15 as described bhelow.

[0038] FIG. 3 is a top view of wristband 206
according to some embodiments of the invention. The
wristband 206 includes elongated first and second
wristband portions 314, 316, each adapted to fit

20 part way around a wearer's wrist. The wristhand
portions have first or proximal ends 318, 320, which
are configured to mechanically connect to opposite
sides of housimng 202. Wristband portions 314, 316
also inciude second or distal ends 322, 324, which

25 are adapted to be interconnected in overlapping
relationship by means of a conductive releasable

fastening.

[0039] FIG. 4 is a top view of wristband 206
according to some other embodiments of the
30 invention. The wristband 206, in these other

embodiments, imncludes a single elongated wristband

10



202, is attached to an outer surface of wristband 206 in a location that places the housing generally 5
in the middle of the wristband portion 414. Wristband portion 414 has a first end 422 and a second
end 424, which are adapted to be interconnected in overlapping relationship by means of a
conductive releasable fastening (not shown). 10 [0040] As shown in FIGS. 3 and 4, antenna IOIf is
integrated into wristband 206. In the embodiments shown, antenna IOIf is a single turn coil and
includes a first elongated electrical conductor 331 and a second elongated electrical conductor 332,

- 15 both of whichaifé Ernbédded i iwtistbandzest #hicty iLdésighedtoittimscribe a subject's wrist.

However, as disgussed above,antepna 1Q3kmay be & dpulti-tyrn eaik orethareonfiguration, in which
case antenna |OIf may include additional electric 20 con uctors.40041 In the_embodiment shown in

FIG. 3, conductdt331 s Emtstlifist P tEirdt whEthaa” BSition 314 aha &ohtuctor 332 is embedded
in the second viristbandspdrtioat3d6. Hach elestrical 2 eohdustorn3342882ahay include one or more

electrical cem pqgthﬁ e(eng_.dgl@eg%lli%%i re or ihe. like Qg gmcg{rcﬂtéqom ponent capable of

transmitting electricity) . The electrical conductors 331,"332 have Qrommal ends 341, 342 and 30 distal
ends 343, 344, FesFedtvely padditionadiyd dieétrical toRtiticteRr34%-d.s%88cically connected 11

second end 424, which are adapted to be
interconnected in overlapping relationship by means

of a conductive releasable fastening (not shown}.

10 [0040] As shown in FIGS. 3 and 4, antenna 101f is
integrated into wyristband 206. In the embodiments
shown, antenna 101f is a single turn ccil and
includes a first elongated electrical conductor 331
and a second slongated electrical conductor 332,

15  both of which are embedded in wristband 206, which
is designed to circumscrilbe a subject’'s wrist.
However, as discussed abowe, antenna 101f may be a
multi-turn coil or other configuration, in which
case antenna 101f mey include additional electric

20 conductors.

[0041] In the embodimemnt shown in FIG. 3,
conductor 331 iz embedded in the first wristband
portien 314 and conductor 332 is embedded in the
second wristband portion 316. Each electrical

25  conductor 331, 332 may include one or more
electrical components (e.q., a metallic wire or the
like or other circuit component capable of
transmitting electricity) . The electrical
conductors 331, 332 have proximal ends 341, 342 and

30 distal ends 343, 344, respectively. Additionally,

eiectrical conductor 342 ds electrically connected

11



to a set of tuning elements 371(a)-(n), which, in a preferred embodiment include capacitors, however,
the tuning elements need not be capacitors, but may include inductive elements, a combination of 5
inductors and capacitors or other circuit elements or combination thereof. Although not shown in
FIGS. 3 or 4, circuitry within housing 202 is electrically connected to proximal ends 341, 342 of
conductors 331, 332 through, for example, housing interface 10 attachments 351, 352, respectively.

[00421 When wristband 206 is secured arggnd Slébj? Ls wrist by g,fastening device, conductor 331
will be electricalﬁ/ocoannse%%eg gosﬁ%%ﬁ?]%toer 332 nt ?ough ((%)nsg-:- Oﬁélé capacitors 371(a)-(n), thereby 15

completing the ariteAra19 f avhichiAGWCifcifn3ebeS A SHbECt's BRTEEVFHIs is illustrated in FIG. 5.
[0043] FIG. 5 is grizossssestionakyiewtaf yuistband 306,-ac60rding 1@ some-embpdiments of the :

invention, when the wristband is worn on a subject's 20 wrjst. As ,showné'n FIG. 5, electrical conductor
331 is in electri¢ATCoMtECOWH 2 et efeHIZE TontadtBY2 1R the Bmbbdiment shown, electrical
contact 5025s thimfemaletaltofia snggc However; elgctricat contatt 562emay. be any male or female

25 contact elemgnt gr.gyeq asigple condiietive pad, [08d4] Similarly,,elegirigabgonductor 332 s in

electrical contact with a set of electrical contacts 504(a)-(n) through capacitors 371(a)-(n),
respectively. That RY cApa&itGr¥AHEy iy Sohésnrsiigdbetween ®ntat SB4taPand conductor 332,

connected to proximal ends 341, 342 of conductors
331, 332 through, for example, housing interface

10 attachments 351, 352, respectively.

[oo421 When wristband 206 is secured around a
subject’'s wrist by & fastening device, conductoxr 331
will be electrically connected to conductor 332
through one of the capacitors 371 (a)-{rn}, thereby

15 completing the antenna 101f, which now circumscribes

the subiect’'s wrist. This is illustrated in FIG. 5.

[0043] FIG. 5 is a cross-sectional wiew of
wristband 206, according to some embodiments of the
invention, when the wristband is worn on a subject’s
20 wrist. As shown in FIG. 5, electrical conductor 331
is in electrical contact with a first electrical
contact 502. In the embodiment shown, electrical
contact 502 is the female half of a sna=p. However,
electrical contact 502 may be any male or female

25 contact element or even a simple conductive pad.

[0044] Similarly, electrical conductoer 332 is in
electrical contact with a set of electxrical contacts
504 (a}~{n) through capacitors 371 (a)-(m},
respectively. That is, capacitor 371l{a&) is

30 connected between contact 504 (a) and conductor 332,

capacitor 371(b) is connected between contact 504 (b)

12



capacitor 371(b) is connected between contact 504(b) 12 and conductor 332, and capacitor 371(n) is
connected between contact 504(n) and conductor 332. In the embodiment shown in FIG. 5, each
contact 504 is the male half of a snap. However, as with contact 502, 5 each contact 504 may be any
male or female contact element or even a simple conductive pad. Contact 502 is configured to mate
with any one of contacts 504(a)-(n), and thereby electrically connect conductor 331 with conductor
332, as shown in FIG. 10 5. [00451 Preferably, each capacitor 371 has a different capacitance. And
- preferably, the sagaciasves ot c3paciters37eree sefectdd slich HatCaRRpHELD1f will have the

same electrical 13 propgries egardinss of which contact 504(apm) contaetd02 mates with. That is,
the capacitors 371 are preferably chaosen so that the electrical %ro ies of gntenna 101f are same

whether contactEBO2THARSE with &Bhtadt 504(a)’ 5636} o 584{H)" 2 Orlgxg%nlgle it is preferred that
the resonant freguendyaftheraatenma-circtiitvemain substariallyomterangddregardless of the

corresponding contact with which eoryact 502 mates. 100461 FIG; .ilusirales.a circuit schematic of

25 the wristband shown'in EIG. 5. The circuit schematic illustrates how each capacitor 371 is
connected in sefié§HEteen & CORtACtSOR 1dnF EBictdIT382 “The SPhEffiatic also illustrates that

502 is configured to mate with any one of contacts
504 (a)~(r}), and thereby electrically connect
conductor 331 with conductor 332, as shown in FIG .

10 B,

[0045] Preferably, each capacitor 371 has a
different capacitance. And preferably, the
capacitances of capacitors 371 are selected such
that antenna 101f will have the same electrical

15 ©properties regardless of which contact 504(a)-(n)
contact 502 mates with. That is, the capacitors 371
are preferably chosen so that the electrical
properties of antenna 101f are same whether contact
502 mates with contact 304(a), 504{b} or 504(n}.

20 For example it ig preferred that the resonant
frequency of the antenna circuit remain
substantially unchanged regardless of the

corresponding contact with which contact 502 mates,

[0046] FIG. 6 illustrates a circuit schematic of
25 the wristband shown in FIG. 5. The circuit

schematic illustrates how each capacitor 371 is

connected in series between a contact 504, and

conductor 332. The schematic also illustrates that

when contact 502 is connected to a contact 504, the
30 contacts 502 and 504 provide an electrical path

between conductors 331, 332. The inductors shown in

13



when contact 502 is connected to a contact 504, the 30 contacts 502 and 504 provide an electrical
path between conductors 331, 332. The inductors shown. in 13 FIG. 6 are not discrete components
like capacitors 371 and connectors 502, 504. The inductors shown in FIG. 6 represent the inductance
of the conductors 331, 332. 5[0047] FIG. 7A illustrates another design for antenna 101f. in the
embodiment shown in FIG. 7A, antenna 101f may be implemented using a flexible dielectric

substrate 701 (azk@., "gircuit hpards . 2Q1).having.elongateselectrical sonductors, 10 conductive pads

and other electrical components disposed thereon. Preferably, the circuit board, 701 is encased within
a conventional v@r@tbéﬁg MATEHRT “@-§., 184thet “inyl, &t%) m%%tb%ﬁ:’) PEYUER wristband 206.

Preferably, the width of the:pbaesnltinghwristiand 2066sefjuahto opjusistightly greater than the width -
of circuit board Y%J% w@ig& width is preferably about 3/4 of an inch. In alternative embodiments, the

width of wristbar? 06~ may be larger or smaller. 20 [0048] In the embodiment shown in FIG. 7,

antenna 104f inghiles a firsteircuit 202 Jacatedqn a fisst pnstion d9ief Girsuit board 701 and a
second circuit 704 located on a second portion 792 of board 701, In the emhodiment shown, first

portion 791 25 iFSGEBE BubLtantialf the EntFETGHIIER hatf §F Bokd 701 ard second portion 792

includes antenna 101f may be implemented using a flexible

dielectric substrate 701 {(a.k.a., “circult board”
701) having elongate electrical conductors,

i0  conductive pads and other slectrical components
disposed therscn. Preferably, the circuit beard 701
ig encased within a conventicnal wristband material
{e.g., leather, vinyl, etc) (not shown; to produce
wristband 206. Preferably, the width of the

15 resulting wristband.206 is egual to or just slightly
greater than the wi&th of circuit board 701, which
width is preferably about 3/4 of an inch. In
alternative embodiments, the width of wristband 206

may bhe larger or smaller.

20 100487 In the embodiment shown in FIG. 7, antenna
101f includes a first circuit 702 located on a first
portion 791 of circuit board 701 and a second
circuit 704 located on a second portion 792 of board
7¢1. In the embodiment shown, first portion 791

25 includes substantially the entire right/left half of
board 701 and second portion 782 includes
substantially the entire left/right half of board
701. As also shown in FIG. 7A, first portion 791 is
directly connected to or integral with second

30 portion 792. However, other embodiments wherein

first and second portiocns 781, 792 are not directly

14



substantially the entire left/right half of board 701. As also shown in FIG. 7A, first portion 791 is
directly connected to or integral with second 30 portion 792. However, other embodiments wherein
first and second portions 791, 792 are not directly 14 connected or integral are contemplated. In some
embodiments, board 701 and the conductors and components disposed thereon are covered or
coated with a flexible dielectric lamina. 5 [0049] Referring now to first circuit 702, first circuit 702
includes: (1) a first longitudinal, elongate conductor 710 that extends lengthwise from generally one

- end of the first pertisaT R oPBoard SEIR o e oftiey e b ftsfirst Por6A791, as 10 shown in FIG.

7A; (2) a second jongitudinal; elongate condugtor-AElL thalds spacedaaart from the first conductor
710 and that also extends Iengthmse frorpl%eneral one end of the flrst?;l)ort tion 791 to the other end

of the first porticH TE T &HAT3) DR TS Br Misre A Sverse conductors 717 that electrically connect first
conductor 710 with:seeorid ccotidletor §1d: faorexXemple; transverse conductor 712(c) has a first end
connected to conductor 710 and a second end connected to conductor 711, thereby electrically 20
connecting 2ondiR48F ¥10 witk EpRatRior?TL Ho050T BrefetaBh: Eonlitctor#fF and 711 extend
adjacent to a firstisidesadge ZZimma&ecom sider edge et boarhZ@1, respectively, as shown in

FIG. 7A. More ngggri;?a?tl:l ’ggznl 17018Xtte19g§ extends lengthwise from

generally one end of the first portion 791 of board
701 to the other end of the first portion 791, as

10  sghown in FIG. 7A; (2) a second longitudinal,
elongate conductor 711 that is spaced apart from the
first conducter 710 and that also extends lengthwise
from generally one end of the first portion 781 to
the other end of the first portion 791; and (3) one

15 or more transverse conductors 712 that electrically
connect first conductor 710 with second conductor
711. For example, transverse conductor 712{c) has a
first end connected to conductor 710 and a second
end connected to conductor 711, thereby electrically

20 cénnecting conductor 710 with conductor 711.

[0050] Preferably, conductor 710 and 711 extend
adjacent to a first side edge 721 and a second side
edge 722 of bhecard 701, respectively, as shown in
FIG. 7A. More specifically, conducter 710 extends
25  along side edge 721 and conductor 711 extends along
side edge 722. EBach conductor 710, 711 may include
one or more electrical components (e.g., a metallic
wire or the like or cother circuit components capable

of transmitting electricity).

20 [0051] Circuit 702 may further include one or

more conductive pads 730. Each conductive pad 730

15



25 along side edge 721 and conductor 711 extends along side edge 722. Each conductor 710, 711
may include one or more electrical components (e.g., a metallic wire or the like or other circuit
components capable of transmitting electricity). 30 [0051] Circuit 702 may further include one or more
conductive pads 730. Each conductive pad 730 15 is electrically connected to conductors 710 and
711 through one or more circuit tuning elements 735. For instance, in some embodiments, each pad

7301s electricallycoanestesioconducioes. 718 and 2318 1Brough meirgylstuning element 735 that is

electrically connected between thé pad 730 and a transverse conductor 712. For example, pad 730(c)
is electrically coRREEIEIOEShRICBRIPLE Hifel#11 SWRLHEIng &Rt 735(c) and transverse
conductor 10 7}2(€).:[0052h b pnererabrdinaepteasihitming:elemeat 735 oisia single discrete

capacitor having a _predetermined capacitance, however, as d ibed .aboye, each tuning element
735 may incIudee?neuftil_ﬁé“Clqsiggpacﬁi}%#negctfgrscgﬁ%}%)(?%?ﬁesrﬁ?éui? 3i’alfierrt1?§r}1(ts. For example, in some
alternative émbddiman®, thec umingtelementy 785arndiséfdte thatcthve tuning elements that are '

chosen such that the total Jingyctancesenainsconstant tegardless:of thessize 20 at which the

wristband is set. This feature is illustrated in FIG. 7B, which shows using} a discrete inductor 767 as a
tunmg(ﬂementtransverse conductor 712. For example, pad 730 (¢}

is electrically connected to conductors 710 and 711
via tuning element 735(c) and transverse conductor

10 712 (c).

[0052] In one embodiment, each tuning element 735
is a single discrete capacitor having a
predetermined capacitance, however, as described
above, each tuning element 735 may include multiple
15 capacitors, inductors and/or other circult elements.
For example, in some alternative embodiments, the
tuning elements 735 are discrete inductive tuning
elements that are chogen such that the total
inductance remains constant regardless of the size
20 at which the wristband is set. This feature is
iliustrated in FIG. 7B, which shows using a discrete

inductor 767 as a tuning elemant

[0053] In some other embodiments, for example, as
shown in FIG. 7C, tuning element 735 may include a
25 trace stub 777 and one or more pieces of ferrite 787
disposed on or around the trace stub 777. FIG. 7D
is a cross sectional view that further illustrates

this feature.

[0054] Ag shown in FIG. 7D, one or more pleces of
30 ferrite or other like inductance tuning parts are

disposed above and/or below trace stub 777. In this

16



[0053] In some other embodiments, for example, as shown in FIG. 7C, tuning element 735 may
include a 25 trace stub 777 and one or more pieces of ferrite 787 disposed on or around the trace
stub 777. FIG. 7D is a cross sectional view that further illustrates this feature. [0054] As shown in
FIG. 7D, one or more pieces of 30 ferrite or other like inductance tuning parts are disposed above
and/or below trace stub 777. In this 16 example embodiment, the inductance of the stub 777 depends
on the amount of ferrite and the location of the ferrite relative to the stub. The location may be

* adjusted during HHETRARURIERRIY Brbceddio BBRVIFE s retfifidTittihcE ih the stub. For at least
some stubs 77 % apsingle piecenef ferrtenan odnd side thereofl manebe sufficient,afhile two pieces as

shown in FIG. 7&&/”%@_(&@ e greate iiggu%@r\%evgmpeefilgg. Eé@ggl%pen{gg;ed that ferrite pieces

10 787 could be disposed above and/or below a transverse conductor 712 instead of above and/or
below the traceRtuBTT7thaf conhets &pad 3o s cthe rafswerReondiittor 712. [0055] The ferrite

operates the sapie-asa:13 discrete inducianadjysting thadotat insluctanree sbrough each path so that

the antenna mdijgtance and tu&%glsre%)pange rfrrlnﬁlg constant r. ggrdles of Otltze selected wrist band

size. The choicé o?%ttuﬁ%%e element (e.g., diScrete IHE&&CO:FS,O iscrete 2 ecapacitors, ferrite pieces,
etc.) depends mostlysdidle thereof may be sufficient, while two pileces
as shown in FIG. 7D will provide greater inductance
when needed. It should be noted that ferrite pieces
16 787 could ke disposed above and/or below a
transverse conductor 712 instead of above and/ox

below the trace stub 777 that connects a pad 730 to

the transverse conductor 712,

[0055] The ferrite operates the same as a

15 discrete inductor, adjusting the total inductance
through each path so that the antenna inductance and
tuned resconance remain constant regardless of the
selected wrist band size. The choilce of a tuning
element (e.g., discrete inductors, discrete

20 capacitors, ferrite pleces, stc.) depends mostly on
which is easiest and least expensive to manufacture,

gsince they are all functionally similar.

[0056] In embodiments where tuning elements 735
are inductive tuning elements, reader 101 may

25 include a capacitive tuning element that is tuned
permanently to match the inductance of the largest
adjustment size, with the antenna inductance
{including series indﬁctive devices) remailning
constant regardless what wristband size adjustment

30 is selected.
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which is easiest and least expensive to manufacture, since they are all functionally similar. [0056] In
embodiments where tuning elements 735 are inductive tuning elements, reader 101 may 25 include a
capacitive tuning element that is tuned permanently to match the inductance of the largest
adjustment size, with the antenna inductance (including series inductive devices) remaining constant
regardless what wristband size adjustment 30 is selected. 17 [0057] When using inductive tuning
elements, as opppsedto capacitive tuning slemenis.thegurantthuaugh dhe ywistband, and

presumably the magnetic field near the wristband, remains the same 5 r
for the wristband®PPRE SariaBlé BRASTVE Tuhity- e thoaERTS to drsv “H& hitith current as possible
for each size of ther wirigthang. Whethesitds more advantagbdys thessainthictive or capacitive tuning
clements depends on.10,how mgh megnetc feld s pesded for magimum range without overloacing

[ on [

' uctive pads 730 function to_electrically connect a
conductive fasteniipedhte®t € cirbgit 702 For sainplel af ohé eriBadiniditd15 attached to each

pad 730 is a maleyr femalghiall of asnap /0069 A further showsnimsFiG. &acitcuit 702 may further

the sensor at maximum coupling.

5

include one or more auxiliary conductors. The a xiligr)é condgctors are flis&)sed
=] e} C =

10

15

20

25

30

as much current as possib each size O

wristhand. Whether it is more advantageous to use
inductive or capacitive tuning elementes depends on
how much magretic field is needed for maximum range

without overlcading the sensor at maximum coupling.

{bOSB] Conductive pads 730 function to
electrically connect a conductive fastening element
to circuit 702. For example, in one embodiment,
attached to each pad 730 is a male or females half of

a snap.

[0059] As further shown in FIG. 7, circuilt 702
may further include one or more auxiliary
conductors. The auxiliary conductors are disposed
between conductors 710, 711 and generally parallel
thereto. In the embodiment shown in FIG. 7, one
auxiliary conductor 715 is shown. Conductor 715 is
positioned between transverse conductors 712 (a) and_
712(b), with one end of conductor 715 being
connected to transverse conductor 712(a) and the
other end being connected to transverse conductor
712(b). Preferably, the width (wl) of the auxiliary
conductors is less than the width (w2, w3) of the
edge conductors 710, 711, respectively. For
example, in some embodiments, the width of

conductors 710, 711 is generally twice the width of

18
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20 between conductors 710, 711 and generally parallel thereto. In the embodiment shown in FIG. 7,
one auxiliary conductor 715 is shown. Conductor 715 is positioned between transverse conductors
712(a) and 712(b), with one end of conductor 715 being 25 connected to transverse conductor 712(a)
and the other end being connected to transverse conductor 712(b). Preferably, the width (wl) of the
auxiliary conductors is less than the width (w2, w3) of the edge conductors 710, 711, res-cectively.
For 30 example, in some embodiments, the width of conductors 710, 711 is generally twice the width
- of 18 the auxiliafCorrtIEtdis MoRCISFATAIRE fn solive SerhBsdindits WP =S@Be=> 2w1. Additionally, in

some embodimenisthelength abcendyctor 745 is lessathantherlength of gepductors 710, 711,
which may be 5 equal in length. As illustrated in FIG. 7, the Ienglt ofj‘osneleg]bodiment of conductor

715 is between AP0 374 o the Eh gttt Contuciors 10 &hd 711, ~Which &re equal in length and
which are typicallyhdetween Yeand16 inthesnd0{006937Referfidg nowhtasevend efrcuit 704, circuit

704 includes; (1) eqqﬂr% I‘{@Qiﬁueq%%ﬁu elopgatg eonductar./6Q that extends jengthwise from generally

one end of the second portion /92 of board 701 to the other end of the second portion 792, as 15
shown in FIG. 7; 12ndGeceAdIBAgREGRALTEBRgaTe CCOITEIE 76 T thadttispatetapart from the first
conductor 760 and that-aisa extends-tlengtbwisenfrom conductors 710 and 711,

which are egual in length and which are typically

between 4 and 6 inches.

10 [0060] Referring now to second circuit 704,
circuit 704 dincludes: {1} a first longitudinal,
alongate conductor 760 that extends lengthwise from
generally one end of the second portion 792 of beoard
701 to the other end of the second portioen 792, as

15  shown in FIG. 7; (2) a second longitudinal, elongate
conductor 761 that is spaced apart from the first
conductor 760 and that also extends lengthwise from
generally one end of the second half of board 701 to
the other end of the second half of board 701; and

20 {(3) one or more transverse conductors 762 that
electrically connect first conductor 760 with second
conductor 761. For example, transverse conducltor
762(a) has a first end connected to conductor 760
and a second end connected to conductor 761, thereby

25  electrically connecting conductoxr 760 with conductoxr
761. Preferably, conductors 760 and 761 extend
adiacent to the first side edge 721 and the second
side edge 722 of board 701, respectively, as shown

in FIG, 7.

30 [0061} Circuit 704 may further include one or

more conductive pads. In the embodiment shown,
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generally one end of the second half of board 701 to the other end of the second half of board 701,
and 20 (3) one or more transverse conductors 762 that electrically connect first conductor 760 with
second conductor 761. For example, transverse conductor 762(a) has a first end connected to
conductor 760 and a second end connected to conductor 761, thereby 25 electrically connecting
conductor 760 with conductor 761. Preferably, conductors 760 and 761 extend adjacent to the first

side edge 721 and the sec side dge 722 g_f boa(rﬂ?(?l respectively, as shown in FIG. 7. 30
[00613 Circuit 7(5:Af‘lcfi§/lfu.rt?1%% inc L{f(%oﬁé (?rnmgr%ncor? ulc\tri%/e%%ads. In ihe embodiment shown, 19
circuit 704 includeanshes ssgudtive pad 778. CerageivePalorr Pis diRPoséd on top of and is

electrically connegted+o fransverse-conductar «(5(ainBad /43 funslionsde electrically connect a 5
conductive fasteng_lé;lfelement to circuit 704. For exampIeeL, in one embodiment, attached to pad 773 is

a male or femalé Halfdfa sids defending ohWhat type Bf shapls aftachedTo pads 730. For
example, iEmale sndps aierattéehecto pads Z36s1thena 10 femate EAap wdld be attached to pad

773. [0062] As further shown jn EIG. Z.glrenit 204 mayfuphesinclude gne-ar more auxiliary
conductors. The auxiliary conductors are spaced between conductors 760, 761 and are generally 15
parallel thereto. Tirthe Erb&EMTER SkHown i FfGsnap, depending on what

type of snap is attached to pads 730. For example,
if male snaps are attached to pads 730, then a

10 female snap would be attached to pad 773.

[0D62] As further shown in FIG. 7, circuit 704
may further include one or more auxiliary
conducteors. The auxiliary conductors are spaced
between conductors 760, 761 and are generally

15 parallel thereto. In the embodiment shown in FIG.
7, one auxiliary conductor 765 is shown. Conductor
765 is positioned between transverse conductors
762 (a) and 762(b}, with one end of conductor 7605
being connected to conductor 762 (a) and the other

20 end being connected to conductor 762(b).
Preferably, the width of the auxiliary conductors is
less than the width of the edge conductors 760, 761.
For example, in some embodiments, the width of
conductors 760, 761 is generally twice the width of

25 the auxiliary conductors. However, the length of
conductor 765 may be egual to the length of
conductors 760, 761 as illustrated in FIG. 7.

[0063] Referring now to FIG. 8, FIG. 8
illustrates one possible way to electrically connect
30 electronic circuitry within reader 101 to the

antenna circuitry on board 701. In the example
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7, one auxiliary conductor 765 is shown. Conductor 765 is positioned between transverse conductors
762(a) and 762(b), with one end of conductor 765 being connected to conductor 762 (a) and the other
20 end being connected to conductor 762(b). Preferably, the width of the auxiliary conductors is less
than the width of the edge conductors 760, 761. For example, in some embodiments, the width of
conductors 760, 761 is generally twice the width of 25 the auxiliary conductors. However, the length of
conductor 765 may be equal to the length of conductors 760, 761 as illustrated in FIG. 7. [0063]
Referring now t8"FIe5H 809016, BhitftBtrafcd 566 [Rf3stite MF® dléttrdcaliy connect 30 electronic

circuitry within reagles d03d:-ta{he saptennaxcirkuitry: epkeardnid b lsdhe @xample 20 embodiment

shown, connectggr'%) ki%:%rd 701 'E.a conngector @%ustingégg fé)rtconrqaectin%cellle%t{_onic circuitry within
reader 101 to the Antenna circuTtry "o Board 701 In-Some emBodimants: as shown in FIG. 5 8,

housing 802 sitsriwansva@é conductorsd 12&@p dimgen62(b) awhidheare ddjaféft to each other.
Connector fiouging,3Q2;is designed;to-provide a.meansfor easily connectng glectronic circuitry within

reader 101 to antenna circuits 702 and 704. 10 Connector housing 802 is preferably made of a

dielectric materfI 04| « sHBhFbé FBted A TR sonfe BATBbAMERTS the connector housing 802

orthe likeis Connector housing 802 iz designed to provide a means
for easily connecting electronic circuiltry within
reader 101 to antenna circuits 702 and 704.
10 Connector hrousing 802 is preferably made of a

dielectric material.

[0064] Xt should be noted that in some
embodimentss the connector housing 802 or the like is
not used att ali. That is, the reader 101 may be

15 directly soldered to one or more of the conductors
on board 701, thereby making the connector 802
unnecessary . In other zlternative embodiments, a
reader circuilt board on which the reader circuitry
is disposed could include the antenna. For example,

20 the reader cilrcuit board could have ons or two
flexible portions feor the antenna; the reader
circuilt board could have an area overlapping the
antenna foixr mounting the reader parts; and the
reader circuit board could have a parts mounting

25  area that <ould be made substantially thicker than
an antenna portion (i.e., the parts mouniting area of
the circuit: board can be rigid instead of flexible,
while the antenna porticen of the circuit board is

flexible imstead of rigid).

30 [00865] The embodiment of housing 802 shown in
FIG. 8 has a number of apertures 804 preferably
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not used at all. That is, the reader 101 may be 15 directly soldered to one or more of the conductors
on board 701, thereby making the connector 802 unnecessary. In other alternative embodiments, a
reader circuit board on which the reader circuitry is disposed could include the antenna. For example,
20 the reader circuit board could have one or two flexible portions for the antenna; the reader circuit
board could have an area overlapping the antenna for mounting the reader parts; and the reader

circuit board coyld have.a parts moynting 2b-areaqthat goyld-be mads,substapfially thicker than an '

antenna portion (i.e., the parts mounting area of the circuit board can be rigid instead of flexible, while
the antenna porfish e ‘GRiIth G IS HRkANE iFStBat of #yid)- 38 [BB85FPhEEmbodiment of
housing 802 sowatinohlGud hasa atmbes ohapettutes 804 prefesablya 21 agnanged in two columns
811 and 812. E%%h aperture %:t&r:lgsggomag tg&ggg@fg 91016 of Q%%%iggisr(lﬁ to the bottom surface of
the housing. Disposedcpar%%ﬁy In each aperture is an e ectr?c’:a?ly conductlgg 5 contact element (not
shown) . THat is; oReaerid of stherdontaettelemernis - withiratheldpertire &itfthel other end extends

beyond the botteresurdace of the heusing. I he end thatextends beyend.ihe battom surface of the
housing is electrically connected to 10 either circuit 702 or 704. For examgle, an electrical contact
located within aﬁ%@gﬁﬁ:&d[h%fctends beyond the bottom surface Of the

housing. The end that extends beyvond the bottom
surface of the housing is electrically connected to

10  either circuit 702 or 704. For example, an
electrical contact located within an aperture that
is part of the first column of apertures 811 is
physically and electrically connected to transverse
conductor 712 (=), and an electrical contact located

15 within an aperture that is part of the second column
of apertures 812 is connected to transverse

conducteor 762 (a).

[0066] Referring back to FIG. 7, an advantage of
having conductors 710, 711, 760 and 761 be located

20 adjacent the respective side edges of board 701 is
that such a configuration produces an
electromagnetic f£ield that is wider than the width
of the wristband. A wider electromagnetic field is
advantageous because it allows for lateral movement

25 of the wristband on the user’s wrist with respect to
the implanted sensor while maintaining communication
with the implanted sensor. if there was not such a
wide field, then mowvement of the wristband would be
more likely to result in a loss of communication

30 because the sensor may no longer be within the field
generated by the antenna. This feature is

illustrated in FIG. 9.
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is part of the first column of apertures 811 is physically and electrically connected to transverse
conductor 712(a), and an electrical contact located 15 within an aperture that is part of the second
column of apertures 812 is connected to transverse conductor 762(a). [0066] Referring back to FIG.
7, an advantage of having conductors 710, 711, 760 and 761 be located 20 adjacent the respective
side edges of board 701 is that such a configuration produces an electromagnetic field that is wider
than the width of the wristband. A wider electromagnetic field is advantageous because it allows for
lateral movemeb® @&743f the Wiistb&nd Bnatheueser' SRFist Wit fesPett t the implanted sensor while

maintaining communication  with the.implanted sersermitiiargmas satsucha wide field, then
movement of the wristband would be more likely to result in a loss of communication 30 because the

sensor may no ioger’be wilifin the Hetd Sgénrated By e aRtsHC ThiS téhture is illustrated in FIG.
9. 22 [0067] FIGeAds aeross,seaiwnat view of Lantenna #1¢aceording & the émbodiment shown in

FIG. 7. FIG. 9 shows the electramagnetic fie erated hy the aptenna 1Q1f As shown in FIG. 9, 5
the width g?th:c I#e&id% fg%gaﬁa%r %ﬁﬁ tgéev%%t%%f%%%e wristband, which is genera?lly the distance
between condugfsrswAnG Bhar7l 1 (EebndiEctors 768! 1761 F R HieHWdthSs generally about 3/4 of an

inch. between conductors 710 and 711 (ox conductors 760,
761), which width is generally about 3/4 of an inch.
When the width between conductors 710 and 711 is
10  about 3/4 of an inch the width of the resulting

electromagnetic field may be up to two (2} inches.

[ooes] The rectangular box shown in FIG. 9
represents the implanted sensor. Accordingly, FIG.?
iliustrates that antenna 101f can move laterally

15 with respect to the sensor a short distance and the
sensor will still be within the f ield generated by
the antenna. Thus, even if the amtenna 101f were to
move laterally a short distance om the user’s wrist
becausge the wristband housing the antenna is worn

20 loose on the user’s wrist, the sensor reader will
not lose communication with the s ensor. The widex
electromagnetic field is advantageous for an
additional reason that the width o©f wristbhand may be
made smaller, and thus more aesthetically pleasing

25  to some usgers, without jeopardizing functionality.

[0069] FIG. 12 illustrates another design fox
antenna 101f. In the embodiment shown in FIG. 12,
.antenna. 101f may be implemented using the dielectric
substrate 701 with elongate electrical conductors,
30 conductive pads and other electrical components

digposed thereon. Preferably, the circuit board 701
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When the width between conductors 710 and 711 is 10 about 3/4 of an inch the width of the resulting
electromagnetic field may be up to two (2) inches. [0068] The rectangular box shown in FIG. 9
represents the implanted sensor. Accordingly, FIG.9 illustrates that antenna 101f can move laterally
15 with respect to the sensor a short distance and the sensor will still be within the field generated by
the antenna. Thus, even if the antenna 101f were to move laterally a short distance on the user's wrist

because the wristband. housing, g, antenpia 5 4211,20100%% QR a4ISeEs wipk the sensor reader will

not !qse communication w e sensor. The wider electromagnetic field is advantageous for an
additional reasokrfhat fife Svidthl6FwFiStbarith gy bé tiadesHARSHSRd thus more aesthetically

]E)Ieasing 25 to s‘;;;m% users; without jeepardizing funetienality- {00691 1&. 12 illustrates another design” -
or antenna 101f. In the embodiment shown.in FIG. 12, antenna 101f may be implemented using the
dielectric substFAE 20T Rth EoRgRTE Sletticai i o?%?f%arcojnucfu{c:ti\%gl :ﬁgeagl and other electrical

components digp@senbmahan. Pireferablyi thhé cifcuitboardoz0r 23 i endasel within a conventional
wristband mateigl, 1299 (e.g-oleaties.vigd elo)doprodugs wristhand30p, Preferably, the width of

the resulting wristband 206 Is equal to or just slightly 5 greater than the width of circuit board 701,
which width is preteriply apsatrSinef &f ikt FRECdiment shown in FIG.

12, is similar to the antenna shown in FIG. 7. A
difference between the two embodiments is that in

i0 the first embodiment (FIG. 7) the reader housing 202
ig attached generally in the middle of circuit board
701, whereas in the second embodiment (FIG. 12}, the
reader is attached to the ends of circuit board 701

as illustrated in FIG. 13.

15 [c0701 Referring back to FIG. 12, the antenna
101f according to the embodiment shown includes a
circuit 1204. Circuit 1204 includes: (1) a first
longitudinal, elongate conductor 1210 that extends
lengthwise from generally cne end of board 701 to

20 the other end of board, as shown in FIG. L2; (2) a
second longitudinal, elongate conductor 1211 that is
spaced apart from the first conductor 1210 and that
also extends lengthwise from generally one end of
board 701 to the other; and (3) one or more

25  transverse conductors 1212. Like transverse
conductors 712 and 762, each transverse conductor
1212 has one end in contact with the firstt elongate
conductor 1210 and the other end in contact with the
second elongate conductor 1211. For example,

30 transverse conductor 1212(a} has a first end
connected to conductor 1210 and a second &nd

connected to conductor 1211, thereby electzrically
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antenna according to the embodiment shown in FIG. 12, is similar to the antenna shown in FIG. 7. A
difference between the two embodiments is that in 10 the first embodiment (FIG. 7) the reader housing
202 is attached generally in the middle of circuit board 701, whereas in the second embodiment (FIG.
12), the reader is attached to the ends of circuit board 701 as illustrated in FIG. 13. 15 [0070]
Referring back to FIG. 12, the antenna 101f according to the embodiment shown includes a circuit
1204. Circuit 1204 includes: (1) a first longitudinal, elongate conductor 1210 that extends lengthwise
from generally weeredtisoae oL (9 20 thElotfbt e ritPBERGAEE as%Shown in FIG. 1.2; (2) a second

longitudinal, elopgate conductard2lidbatis spaceesapart from the dfirstpnsstctor 1210 and that
also extends lengthwise from generally 8§re e_:&%-)f ag ard 701 to the%oghlec{éagg 3) one or more 25

transverse condUctsrs 1513 S Fika FanSverse  ééndictors 712 and 762" each transverse conductor

1212 has one ehekih cohtactwiththé firske stendates konduetcr 210 ARdERE other end in contact with
the second;elopgate conductor 1211. For example, 30 transverse conductor 1212(a) has a first end
connected to conductor 1210 and a second end connected to conductor 1211, thereby electrically 24
connecting conduyotor 1210 with senductarnl2kl. Rreferablycohdd@etans<l240 and 1211 extend

amacenttOtheggggsgﬁggﬁ¥%%%glﬁggéﬂya§S?ong£%%e§ggguctive pad 1230
is electrically connected to conductors 1210 and
1211 through one or more circuit elements 1235. For

10 instance, in some embodiments, each pad 1230 is
elactrically connected to conductors 1210 and 1211
through a circuit element 1235 that is electrically
connected between the pad 123C and a transverse
conductor 1212, For example, pad 1230{c} is

15 electrically connected to conductors 1210 and 1211
via capacitor 1235(c) and transverse conductor
1212 (e). In the embodiment shown, element 1235 is a
capacitor having a predetermined capacitance.
Conductive pads 1230 function to electrically

20 connect a conductive fastening element to circuit
1204 . For example, in one embodiment, attached to

each pad 1230 is a male or female half of a snap.

[0072] As further shown in FIG. 12, circuit 1204
may further include one or more auxiliary

25 conducteors. The éuxiliary conductors are diéposed
on board 701 and between conductors 1210, 1211 and
generally parallel thereto. In the embodiment shown
in FIG. 12, one auxiliary conductor 1215 is shown.
Conductor 1215 is posgitioned between transverse

30 conductors ile{a) and 1212 (b), with one end of

conductor 1215 being conmnected to conducter 1212({a)
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1222 of board 701, respectively, as shown in FIG. 5 12. [0071] Circuit 1204 may further include one or
more conductive pads 1230. Each conductive pad 1230 is electrically connected to conductors 1210
and 1211 through one or more circuit elements 1235. For 10 instance, in some embodiments, each
pad 1230 is electrically connected to conductors 1210 and 1211 through a circuit element 1235 that
is electrically connected between the pad 1230 and a transverse conductor 1212. For example, pad

1230(c) is 15 elegtrcath:connected o canductormiad 0and:b2kbnviacapacitor 1235(c) and
transverse conductor ,1212(c). In.the embodiment shown, element 1235 is a, acitor having a
predetermined cé%]a%ﬁgﬁCe. %or?&tfc?i\lfésﬁ d§ 3@%’fu%xéﬁ§eﬁ 16 e%dtrzi@&ﬁly ‘ﬁf)ac::%?mect a conductive

fastening element:ta:biecait 4204 oreyainple;in oie émbodihent,tattachedito each pad 1230 is a
male or female half of a SNap. [0972] Asfruthershown iR FIGylg.clseuit 1204 may further include

one or more auxiliary 25 conductors. The auxiliary conductors are disposed on board 701 and
between coRduct6RE210L1 FPREREC GEneraIR Paralkd theFetd. hh bBBfFENt shown in FIG. 12,

one auxiliary copguctond2dbds showro , Conductan £330 ds:pasitioneddaetneaneatransverse 30
conductors 1212 aé and 21%% , with one end of cong r 1215 being,connected to conductor
1212(a) 25 and% W&%hte:%%n 1)}sc’?r%]l c%ﬁn%%?egdl fot %n %%%rls E%S ek tehé

length of the primaxy conductors 1210, 1211.

[00731 Referring now to FIG., 13, FIG. 13 is a

10 cross-sectional view of wristband 206, according to
alternative enmbodiments of the invention, when the
wristband is worn on a subject’s wrist. As shown in
FIG. 13, contact elements 1304, 1306 are attached to
the wristband. Contact elements 1304, 1306 are

15 female contact elements, however male or other
contact elements could be used. Contact elements
1304, 1306 are electrically connected to the circuit
on circuit board 701. More specifically, they may
be electrically connected in series with a pad 1230

20 {not shown). As further shown in FIG. 13, a
correspondiﬁg contact element 1302 may be attached
to housing 202. Contact element 1302 is
electrically connected to circuitry 204. Contact
elements 1304, 1306 are designed to mate with

25 contact element 1302, thereby completing & circuit
and releasably attaching end 1310 of band 206 to
houging 202. The opposite end of band 206 may be
fixedly attached to housing 202. Hence, screw holes
766 are provided in board 701 =o that housging 202

30 may be screwed to board 701 (see FIGS. 7, 8 and 12).
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1212(b). As discussed above, preferably, the width of the auxiliary conductors is less than the width
of the edge conductors 1210, 1211. However, the 5 length of conductor 1215 may be equal to the
length of conductors 1210, 1211, although in the embodiment shown the length of conductor 1215 is
less than the length of the primary conductors 1210, 1211. [0073] Referring now to FIG. 13, FIG. 13 is
a 10 cross-sectional view of wristband 206, according to alternative embodiments of the invention,

when the wristband is worn on a St@ect's wrist.. Ag shé)wn in WI;IJ(} 11?38" Igﬁ:cci)ntact elements 1304, 1306
are attached to! %% $istbafid CE ontact B&mehts 13094308 &re T4 1854 contact elements, however
male or other cantactiélements=Cauidrize lised eGontacteelemenits tE804xE3GB aire electrically

connected to the circ%il;L Qn cirguit board 701, Morg, specificaliy, they may, e electrically connected in

series with a pgﬁiﬁg' 20 (not shown). As further shown in FIG. 13, a corresponding contact element
1302 may be afitiehéd tblAsuSing T Eoftatt SRt 4382Ms &RRtrically connected to circuitry

204. Contact elements:-1304, 3306areidesighad to-mate=with-2p¢antact element 1302, thereby
completing a circuit and rel%asablg attachin% end 131 0f$§”9n2%6 fo, hou in% 202. The opposite end

of band 206 m&FEEfixedly Stached to-dusing 507, BRte. Screw holes™ 766 are provided in board
701 so that housiig 202 30 may be screwed to board 701 (see FIGS. 7, 8 and 12). 26

[0075] Referring now to FIG. 102, FIG. 10A shows
a wristband 1000 having a first wristband portion

10 1051 and a second wristband portion 1052. A lock
tab 1002 is attached to a distal end of the first
wristband portion 1051. Lock tab 1002 is rotatably
attached to cne edge of wristband portion 1051 and
ig free to rotate around an axis that is

15 substantially paraliel with a longitudinal axis of

wristband portion 1051.

{0076] A male electrical contact 1010 projects
outwardly from the bottem face 1012 of lock tab
1002. Preferably, contact 1010 is elongate and is
20 oriented on lock tab 1002 such that the longitudinal
axis of contact 1010 is substantially parallel with

a longitudinal axis of lock tab 1002.

[0077] Although not shown in FIG. 10A, a first
portion of antenna 101f (e.g., circuit 704 or

25 conductor 331) is embedded within first wristband
portion 1051 and is electrically comnected to the
male electrical contact 1010. Additicnally, a
second portion of antenna 101f (e.g., circuit 702 or
conductor 332) ig embedded within second wristband

30 portion 1052. Second wristband portion 1052 has a

set of transverse grooves 1060(a)-(e) on an outer
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(00741 FIGS. 10 and 11 illustrate wristbands according to alternative embodiments of the present
invention. The wristbands shown in FIGS 10 and 11 are similar to the others shown herein, the 5
differences primarily being in the clasping mechanism for securing the wristband on a subject's wrist.
[0075] Referring now to FIG. 10A, FIG. 10A shows a wristband 1000 having a first wristband portion
10 1051 and a second wristband portion 1052. A lock tab 1002 is attached to a distal end of the first
wristband portiopuk@5k: 4 ddketabthed2 s rotatably attached feometédge bawmistband portion 1051

and is free to rofate arqund an axis that is 15, substaptially paraljelwith adopgitudinal axis of

wristband portion 1051. [0076) A male electrical contact 1010 projects outwardly from the bottom face |
1012 of lock tab®3062 - PréfFably, Lot Tb 1t éongate anBGE 2 0%GiFé_d on lock tab 1002 such
that the longitudinalo axis-Qf cntash1 0% 4s stbstasdiatyearatiehwil ca lagitudinal axis of lock tab
1002. [0077] Although not shown in FIG, 10A, a first tion of.antenna 101f (e.g., circuit 704 or 25
conductor 1)|@slgr%b%a%%%rv%/ﬁﬁin f?r%?\t?v%f:s%b&’;;r? Epgg%%r? ]ﬁgﬁd ig%%ctrically connected to the
male electrical comast0 0. eAdditionillycatsedorid poriich epanterired105f (e.g., circuit 702 or

conductor 332) is.embeddedwithinsecond wristhand 30Rortion 1052. Sacondswristband portion 1052

has a
connected in series with the antenna portion.

Hence, the antenna porticn is electrically connected
10 to each electrical contact 1090 through a capacitive

structure.

[0078] Wristband 1000 is secured to a subject’'s
wrist by inserting the distal end of wristband
portion 1032 into a catch 1070 (see also FIG. 10C)

15  and rotating lock tadb 10062 in the direction of arrow
2 so that male electrical contact 1010 is disposed
in one of the grooves 1060. When wristband 1000 is
secured in this manner, the exposed contact 1090 in
the groove 1060 receives the male contact 1010,

20 thereby, electronically comnnecting the first portion

of the antenna to the second portion of the antenna.

[00791 FIG. 10D illustrates a variation of the
design. As shown in FIG. 10D, contact 1010 may be
disposed on the outer surface of catch 1070 and

25 project outwardly therefrom. In this embodiment,
transverse grooves 1060 are on the inner surface
1026 of second wristband portion 1052, as opposed to

the outer surface, as shown in FIG. 10E.

[0080] Referring now to FIG. 11, FIG. 11 shows a
30 wristband 1100 having a first wristband portion 1151
and a second wristband portion 1152, A lock tab
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set of transverse grooves 1060(a)-(e) on an outer 27 surface 1027 thereof (i.e., the surface that faces
away from the subjects wrist when the watch is worn as intended). As shown in FIG. 10B, each

groove 1060 includes an exposed electrical contact 1090. 5 Like electrical contacts 504 and pad 730,
each exposed electrical contact 1090 is connected in series with a capacitive structure which itself is
connected in series with the antenna portion. Hence, the antenna portion is electrically connected 10

to each electric !L antact 1090 ?r Qh ac pLacEi lye truct r%lﬂ[gogB],V&éristband 1000 is secured to a
subject's wrist %yﬂ?nsér%inagt Y S%;I end” o%wsrist ar?i> porﬁon '10'521i“ngfo a catch 1070 (see also FIG.
10C) 15 and rofatifg foeictaprra2in e directiopFoftaftow! Aso-thatdhate&lecttrical contact 1010 is

disposed in ong:ofthe groeves d060-henwrigthand, 1060 js.secured i thisiganner, the exposed
contact 1090 in, the %roove 1060 receives the male contact 1010, 20 thereby, electronically connecting

the first portion *6f the"EnteRnato the SECHRY p3tiSA of thé'afiterfha. [0079] FIG. 10D illustrates a
variation ofsthe stésiganAsashiowp érF4Ed100] eontadtl GEEpmytbecdisposed on the outer surface of

catch 1070 andlgg%&jggggggw%gﬁé therefrom. 1n this embadiment; fransverse grooves 1060 are on

the inner surface 1026 of second wristband portion 1052, as opposed to the outer surface, as shown
in FIG. IOE. [o081] A male electrical contact 1110 projects

outwardly from the bottom face 1112 of lock tab

1102, Preferably, contact 1110 is elongate and is
10 oriented on lock tab 1102 such that the longitudinal

axis of contact 1110 is gubstantially parallel with

a transverse axis of lock tab 11C2.

[0082] Although not shown in FIG. 11, a first
porticn of antenna 101f is embedded within first

15 wristband portion 1151 and is electrically connected
to the male electrical contact 1110. Additionally,
a second portion of antenna 101f is embedded within
gsecond wristband portion 1152. Second wristband
portion 1152 has a set of transverse grooves

20 1160{(a)-(d} on an outer surface therecf. Bach
groove 1160 includes an exposed electrical contact
1111. Like electrical contacts 1090, each exposed
electrical contact 1111 is connected in series with
a capacitive structure which itself is connected in

25 series with the antenna portion. Hence, the antenna
portion is electrically connected to sach electrical

contact 1111 through a capacitive structure.

[0083] Wristband 1100 is secured to a subject’'s
wrist by inserting the distal end of wristband
30 portien 1152 into a catch 1170 and rotating lock tab

1102 in the direction of arrow B so that male

29



[0080] Referring now to FIG. 11, FIG. 11 shows a 30 wristband 1100 having a first wristband portion
1151 and a second wristband portion 1152. A lock tab 28 1102 is attached to a distal end of the first
wristband portion 1151. Lock tab 1102 is rotatably attached to both edges of wristband portion 1151
and is free to rotate around an axis that is 5 substantially perpendicular with respect to a longitudinal
axis of wristband portion 1151. [0081] A male electrical contact 1110 projects outwardly from the
bottom face 1112 afdeck tab 1102: Preferably, tondaebhbikiisielongate andrs 10 oriented on lock tab
1102 such that the lon itudin%l 9 axis fcontgct é%lo ds J?fggtainstiaélg cparrez;\(li{eIl.hvl,\{ith a transverse axis of
lock tab 1102. [o%%%‘j’m%oﬁé hot shiown fh FIG. fﬁ, afirst” portion of antenna 101f is embedded )
within first 15 wristibanchportion 1152 arrbissaidcorigatiydonhétied totthe makeERctrical contact 1110.
Additionally, a segong postion of aptenna 1011 is;,embedded within: sesopdavristband portion 1152.

Second wristband portion 1152 has a set of transverse grooves_ 20 1160(a)-(d) on an outer surface '
thereof. Each g RS Riefudes n xBsedelethifcal EoRtY 1777 Fike Blctrical contacts 1090,
each exposed eiggpiricakeontaetil skt is:coppectachin seriesrwithna cHpatitive structure which itself is

connected in 25 series with the antenna portion. Hence, the antenna portion is electrically connected
to each electricaf 00841 While various embodiments/variations of

the present invention have been described above, it
should be understood that they have been presented
10 by way of example only, and not limitation. Thus,
the breadth and scope of the present invention
should not be limited by any of the above-described
exemplary embodiments, but should be defined only in
accordance with the following ¢laims and their

15  equivalents.
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contact 1111 through a capacitive structure. [0083] Wristband 1100 is secured to a subject's wrist by
inserting the distal end of wristband 30 portion 1152 into a catch 1170 and rotating lock tab 1102 in
the direction of arrow B so that male 29 electrical contact 1110 is disposed in one of the grooves
1160. When wristband 1100 is secured in this manner, the exposed contact 1111 in the groove in
which male contact 1110 is disposed receives the 5 male contact 1110, thereby, electrically
connecting the first and second portions of antenna 101f. [0084] While various
embodiments/variations of the present invention have been described above, it should be understood
that they have been presented 10 by way of example only, and not limitation. Thus, the breadth and
scope of th¥BRb&ARIRGEHEon should not be limited by any of the above-described exemplary
embodiments, but should be defined only in accordance with the following claims and their 15

equivalents. 30 What is ‘ﬂaégﬁggri%&eé %%ﬂ%?’fs tem, comprising: a sensor, adapted to be implanted
in a subject, wherein the sensor is’configured to Mmeasure one or more aspects of the subject and

wherein the sensd? E8MipriSEaRIee AR &S IARIBRITS: 1A 3EHBiRTeiheraRdh B RRABESHENBEHESNd/or
communicaiesneiibuteecsensomorhespitthefppsaibieadants wiskepiedie benamraddyptiasubject and

comprises @egsgpggt%mgusing housing an electronic circuit and (ii) a reader antenna for coupling with

a sensor reader that provides power to and/or communicates with the sensor,

wherein the sensor reader is adapted to be worn by the subject and comprises (i) a

reader housing housing an electronic circuit and (i) a reader antenna for coupling with

the sensor antenna, wherein the reader antenna is electrically coupled to the electronic

circuit, comprises a first end and a second end that attach to form at least a single turn

closed-loop coil when wrapped around a body part of the subject, and is used by the

sensor reader while the sensor reader provides power to and/or communicates with the

sensor.

Z. The sensor system of claim 1, wherein the sensor reader further
comprises a band for releasably attaching the sensor reader to the subject.

3. The sensor system of claim 2, wherein the reader antenna is disposed
within the band.
4, The sensor system of claim 3, wherein the reader antenna comprises a

first portion and a second portion, wherein the first portion of the reader antenna is
disposed within a first portion of the band and the second portion of the reader
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the sensor antenna, wherein the reader antenna is electrically coupled to the electronic circuit,
comprises a first end and a second end that attach to form at least a single turn closed-loop coil when
wrapped around a body part of the subject, and is used by the sensor reader while the sensor reader
provides power to and/or communicates with the sensor. 2. The sensor system of claim 1, wherein the
sensor reader further comprises a band for releasably attaching the sensor reader to the subject. 3.
The sensor system of claim 2, g/here tgeéggg%lagtenna isfgis o%%%nwgf%inttﬂg band. 4. The sensor

in
i ntemnng 1 Lo sae L SeCon xr . .-
system of claim % wehereln the feabler antenna comprises a ws? portion and a sécond portion, wherein

the first portion &B# reader antenna is disposed within a first portion of the band and the second
portion of the reader 31 antenna is disposed within a second portion of the band . S. The sensor
system of claim 4, wherein the_5 first portion of the band and, the second portion of the band are

separate parts, each of which'&fe tGHIECeTE W8 r84dEr fidtsihy. B2 Serisd? system of claim 4,
wherein the5 10 banel ts asinglerpiede bard laadtherréaciee hoasingl gemnettsmtosthe band at a location -

substantially be%\]gge%g}ledfi@ gogté%rg?g@g Eg%ggg ‘ané%ra@?a ggdwﬂll%gegggq portion of the reader

antenna. 15 7. The sensor system of claim 4,"'wherein the first antenna portion is electrically
connected to a fiPstEBARRT that iSsprsr@ssuBsEStiall, adjacent to an end of the first portion of the
band and the second antenna portion is electrically 20 connected to a plurality of tuning elements.

6. The sensor system of claim 4, wherein the

10 band is & single piece band and the reader housing
connects to the band at a location substantially

between the first portion of the reader antenna and

the second portion of the reader antenna.

15 7. The sensor system of claim 4, wherein the
firzt antenna portion is electrically connected to a
first contact that is dispesed substantially
adjaéent to an end of the first portion of the band
and the second antenna portion is electrically

20  connectad teo a plurality of tuning elements,

g, The sensor system of claim 7, wherein =ach
tuning element comprises a capacitive and/or an

inductive element.

25
9, The senscr system of claim 8, wherein the
capacitive element comprises at least one capacitor
and the inductive element comprises at least one
inductor.
30

10. The sensor system of claim 8, wherein the

inductive element comprises ferrite that is adjacent
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8. The sensor system of claim 7, wherein each tuning element comprises a capacitive and/or an
inductive element. 25 9. The sensor system of claim 8, wherein the capacitive element comprises at
least one capacitor and the inductive element comprises at least one inductor. 30 10. The sensor
system of claim 8, wherein the inductive element comprises ferrite that is adjacent 32 to and/or
surrounding a conductor electrically connected to the reader antenna. 11. The sensor system of claim
8, wherein the 5 capacitive tuning elements have different capacitive values and/or the inductive
tuning elementshaws (hffe FERE ARV S YaR €8P Fhe s etrsor Sy m of claim 7, wherein each 10
tuning elementds:assecipded withra:seeridd contactraapable of re leasably mating with the first contact
to thereby complete the reader antenna by electrically connecting the first antenna portion with the
second antenna portion. 15 13. The sensor system of claim 12, wherein each contact is a male or
female contact. 14. Thé serSoesystefrsf Gdint a3, whetemiPfeatfheshtdact 18 male or female half

of a snap. £15. The.sensgfsustem of claim2 WheteiR ey fferent capacitive
values and/oxr the inductive tuning elements have

different inductive values.

12. The sensor system of claim 7, wherein each
10 tuning elememt is associated with a second contact
capable of releasably mating with the first contact
to thereby complete the reader antenna by
glectrically connecting the £irst antenna portion
with the second antenna portion.
15
12. The sensor svstem of claim 12, whereln

sach contact is a male or female contact.

14. The sensor system of claim 13, wherein

20 each contact is a male or female half of a snap.

15. The sensor system of claim 2, wherein the
pand is integral with the reader housing and/or the

reader electronic circuit.

25
16. The sensor system of claim 2, wherein the
reader antenma comprises & primary conductor that
runs substantially along & first edge of the band.
30 17. The sensor system of claim 2, wherein the

reader antenma further comprises a second primary

conductor that is positioned so that it is
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band is integral with the reader housing and/or the reader electronic circuit. 25 16. The sensor system
of claim 2, wherein the reader antenna comprises a primary conductor that runs substantially along a
first edge of the band. 30 17. The sensor system of claim 2, wherein the reader antenna further
comprises a second primary conductor that is positioned so that it is 33 substantially parallel with the
first primary conductor and the second primary conductor runs substantially along a second edge of

the band. 5 18. ;I’Qgsstea%lstogasyftemaqjaq im 17, whetsin ttlﬁilpggag}gji%grpﬁry conductors are

electrically connected by one or more transverse conductors at one or more locations along their
lengths. 10 19. TREX&AESF syBteriit GISIRPAS, WHARRT the” PeAdST AfteRwafurther comprises at least

one auxiliary copguatarbaving,a smallerLross seetiogs thangitherofidheprimary conductors and
being located between the primary conductors and being 15 electrically coupled to each primary

conductor. 20. The sensor system of claim 2, wherein: the reader antenna is disposed within the
band; the reader housifig ffurtieersackimote ssa firseR0 edntdot;ithe andvhehedes atsecond contact

releasably mat%%l;;:lglviiéq t%%iﬁtrgprggﬁhf_ggglggs%qlg @53&5@}&33@§9n50r reader to the subject.

connected by one or more transverse conductors at

one or more locations along their lengths.

10 1%. fThe senscor system of claim 18, wherein the
reader antenna further comprises at lesast one
auxiliary conductor having a smaller cross section
than elther of the primary conductors and being
located between the primary conductors and being

15 electrically coupled to each primary conductor.

20, The sensor system of claim 2, wherein:
the reader antenna is disposed within the band;
- the reader housing £urther includes a first
20 contact;
| the band includes a second contact releasably
mateable with the first contact for releasably

attaching the sensor reader to the subject.

25 21. The sensor system of claim 1, wherein the
reader antenna comprises a flexible dielectric

substrate with a circuit disposed thereon.
22. The sensor system of claim 21, wherein the

30 circuit comprises a first elongate conductor

extending from a first region of the substrate to a
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25 21. The sensor system of claim 1, wherein the reader antenna comprises a flexible dielectric
substrate with a circuit disposed thereon. 22. The sensor system of claim 21, wherein the 30 circuit
comprises a first elongate conductor extending from a first region of the substrate to a 34 second
region of the substrate along a first side edge of the substrate. 23. The sensor system of claim 22,
wherein 5 the circuit further comprises a second elongate conductor extending from a third region of
the substrate to a fourth region of the substrate along a second side edge of the substrate, the
second side edge heihgepposite thetfsstsaideedge: velletetn the f1iG-first ahdesecond elongate
conductors are {Igeé:trA I%%ogn fld#?eeach other and both the first and third regions are adjacent
to a first end o?ﬁwe su%astrate. 1%%% . The 'sensor system of claim 23, wherein the circuit further
comprises a first transverse conductor having a first end in contact with the first elongate conductor

and a second end in gantact \with the secopgd-elepgate cardustarptherehy 20-electrically connecting
the first elongate conductor to_the second elongélte conductor. 25. The sensor system of claim 23,

wherein tha circift fOHREFtbrpHisas s GRIRT affterit 255 SREfricENY 2BRAMECted in series with the first
elongate condustoriand @ natingndontact that is usedrd region of the

substrate to a fourth regiocn of the substrate along
a second side edge of the substrate, the sescond zide
edge being opposite the first side edge, wherein the
10 first and second elongate conductors are
electricalliy connected to each other and both the
first and third regions are adjacentt to a first end

of the substrate.

15 24. The sensor system of claim 23, wherein the
ccircuit further comprises a first transverse '
conductor having a first end in contact with the
first elongate conductor and a secornid end in contact
with the second elongate conductor, thereby

20 electrically connecting the first elongate conductor

to the second elongate conductor.

25. Thg sensor system of claim 23, wherein the
circuit further cdmprises a tuning element
25  electrically connected in series with the first
elongate conductor and a mating contact that is used
in gecuring the wristband around theasubject’s'

wrist.

30 26. A sensbr reader syvstem, comprising:

a band; and
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in securing the wristband around the subject's wrist. 30 26. A sensor reader system, comprising: a
band; and 35 a housing encasing electronic circuitry, said housing being attached to the band,
wherein the band houses an antenna electrically connected to said electronic circuitry, 5 the antenna
comprises a first circuit and at second circuit, the first circuit is electrically connected to a first contact,
the second circuit is electrically connected to 10 at least two tuning elements, each of said at least two
tuning elements is electrically, connected,to a s§cond contact.confi%ured to mate with said first

contact, and the first cfrctit tomSriSES S P SoRgate 15 %I8attaT condutfdr that extends
substantially albngsaifirst siiengdge of thedbarml. 2% Thmnsensdraeatier system of claim 26, wherein:

20 the antenna further.gomprises a flexible, diglectric substrate,.the fiksf circuit is disposed on a first

portion of the substrate, and the second circuit disposed on a second portion 25 of the substrate. 28.
The sensor readéraystéffofelafiftsp, electronic circultry,

5 the anternma comprizes a first circuit and a
sacond circuit,
the firvst circuit is electrically connected to
a first contact,
the second circuit is electrically connected to
10 at least two tuning slements,
each of said at least two tuning elements is
electrically connected to a second contact
configured to mate with said first contact, and
the first circult comprises: a first elongate
15 electrical conductor that extends substantially

along a first side edge of the band.

27, The senscr reader gystem of claim 26,
wherein:
20 the antenna further compriszes a flexible
dielectric substrate,
the first circuit is disposed on a first
portion of the substrate, and
the second circuit dispeosed on a second poxrtion

25 of the substrate.

28. The sensor reader system of claim 26,
wherein the first circuit further comprises:
a second elongate electrical conductor that
30  extends substantially along a second side edge of

the band;
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wherein the first circuit further comprises: a second elongate electrical conductor that 30 extends
substantially along a second side edge of the band; 36 a first transverse electrical conductor having a
first end connected to the first elongate electrical conductor and a second end connected to the
second elongate electrical conductor; and 5 a second transverse electrical conductor having a first
end connected to the first elongate electrical conductor and a second end connected to the second
elongate electrical conductor. 10 29. The sensor reader system of claim 28, wherein the first and
second elongate conduétors breé substantally pefaiel @nd Sussiaatany BgUarh length. 15 30. The

sensor reader system: of glaim 2% nwhesainthe:ransverse condusiers are spaced apart and
substantially perpendicular with respect to the elon%ate conductors. 20 31. The sensor reader system

of claim 30, RS THE tistEROS bEinEe AR iRE HaRE

RRSVERE EBRBGEHT And the second transverse
conductor is sthstantiatiyé@qeabtatheslerigih toithe firsbreforgate .conductor. 25 32. The sensor

reader of claim 28, wherein the, first giroult furtber comprisescan, auxiiany yeandyctor that is disposed
between the elongate '

a first end connected to the first elongate

electrical conductor and a second end connected to

the second elongate electrical conductor.

i0 29. The sensor reader system of claim 28,
wherein the first and second elongate conductors are
substantially parallel and substantially equal in
length.

15 30, The sensor reader system of claim 29,
wherein the transverse conductors are spaced apart
and substantially perpendicular with respect to the

elongate conductors.

20 31, The sensor reader svstem of claim 30,
wherein the distance between the first transverse
conductor and the second transverse conductor is
substantially equal to the length to the first

elongate conductor.

25
32, The sensor reader of claim 28, wherein the
first circuit further comprises an auxiliary
conductor that is disposed between the elongate
conductors.
30

32. The sensor reader of claim 32, wherein the

auxiliary conductor has a first end connected to the

37




conductors. 30 33. The sensor reader of claim 32, wherein the auxiliary conductor has a first end
connected to the 37 first transverse conductor and a second end connected to the second transverse
conductor. 34. The sensor reader system of claim 33, 5 wherein the second circuit comprises: a third
elongate electrical conductor that extends along the first side edge of the band and a fourth elongate
electrical conductor that extends along the second side edge of the band, wherein the third elongate

10 electrical conductor s _electrically connec 0 fourth elongate.electrical conductor. 35. The
TirET %r NnEv s¥ coné% % a. 5 g_é é§8@h@ d ) .
sensor reader system o claim §£ wherein the second circuit further comprises: (a) a 15 third

transverse elecgieziesnadctor halvinG et ditRESNTEEEd T8 RETYRT elongate electrical conductor
and a second end connected to the fourth elongate electrical conductor and (b) a fourth transverse

electrical conductor having a first end 20 conngcted to t{le third el n%ate eélectrical conductor and a
second end connected o the RSUrEiT BfHy A8 et Tl CondOEtsF - 367 TRe ‘sensor reader system of
claim 35, 25 wheéretrzflte séeonccirodit further. conprseszesecanttausdliary conductor that is

gigposed betwegp, e, third. 3od fouyrth £langateconductors. 37 Jhesensarseader system of claim
' first side edge of the band and a fourth elongate

electrical conducter that extends along the second
side edge of the band, wherein the third elongate
10 electrical conductor 1s electrically connected to

the fourth elongate electrical conductor.

3%, The sensor reader system of claim 34,
wherein the second circuit further comprises: (a) a
15 third transverse electrical conductor having a first
end connected to the third elongate electrical
conductor and a second end connected to the fourth
elongate electrical conductor and (b) a fourth
transverse electrical conductor having a first end
20 comnected to the third elongate electrical conductor
and a second end connected to the fourth elongate

electrical conductor.

36. The sensor reader system of claim 35,
25 wherein the second circuit further comprises &
gsecond auxiliary conductor that is disposed between

the third and fourth elongate conductors.
37. The sensor reader system of claim 36,

30 wherein the second auxiliary conductor has a first

end connected to the third transverse conductor and
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30 wherein the second auxiliary conductor has a first end connected to the third transverse conductor
and 38 a second end connected to the fourth transverse conductor. 38. The sensor reader system of
claim 37, 5 wherein the third and fourth elongate conductors are substantially parallel and
substantially equal in length. 39. The sensor reader system of claim 38, 10 wherein the third and
fourth transverse conductors are spaced apart and substantially perpendicular with respect to the
third and fourth elongate conductors. 15 40. The sensor reader system of claim 39, wherein the
length of the segorticamdligndcondusoras dss then S stihetfemgivettire third elongate conductor.
20 41. The sengQk,reader,system of claim 40, wherein the width of the second auxiliary conductor is
thinner than the width of the third elongate conductor. 25 42. The sensor reader system of claim 41,
wherein the width of the second auxiliary conductor is about equal to or less than 1/2 the width of the
third elongate conductar. 3043. Eee sensorsdaderssystem offclaim 42, 2Wherein both of the at least

two tuning glemenis are 39 ceglrically conpssled, PEMRER one i hg saconds .
substanitially parallel and substantially equal in
length.

39, The senscr reader system of claim 38,
10 wherein the third and fourth transverse conductors
are spacsd apart and substantially perpendicular
with respect to the third and fourth slongate

conductors

is 40. The sensor reader system of claim 389,
wherein the length of the second auxiliary conductor
iz less than 3/4 of the length of the third elongate

conductor.

20 41 . The sensor resder system of claim 40,
wherein the width of the second auxiliary conductor
igs thinner than the width of the third elongate

conductor.

25 42 . The sensor reader system of claim 41,
wherein the width of the second auxiliary conductor
is about equal to or less than 1/2 the width of the

third elongate conductor.

30 432, The sensor raader system of claim 42,

wherein both of the at least twe tuning elements are
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contacts and the fourth transverse conductor. 44. The sensor reader system of claim 26, 5 wherein
each of said tuning elements comprises a capacitive and/or an inductive element. 45. The sensor
system of claim 44, wherein the capacitive element comprises at least one capacitor 10 and the
inductive element comprises at least one inductor. 46. The sensor system of claim 44, wherein the
inductive element comprises ferrite that is adjacent 15 to and/or surrounding a conductor electrically
connected to the second circuit. 47. The sensor system of claim 44, wherein the capacitive tuning
elements have diff&FeritGipdclivee B ities Hid B indtR ti9¢ thhng®88Mshts have different
inductive valuescd8t dtessensorreadépsystemicfrctaim 26, avhreredtsaid first contact is a female
contact. 25 49, The sensor reader system of claim 48, wherein said female contact is the female half -
of a snap. 30 50. The sensor reader system of claim 49, wherein each of said second contacts is the
male half of a snap. 46%1. AkenssrrsadersiRems xohmptishig cBhandtand a housing encasing

electronic cicuitpyiesaith 5heusing beingatiached te pihategral with the bang,

capacitive and/or an inductive element.

45, The sensor system of claim 44, wherein the
capacitive element comprises at least one capacitor
10 &and the inductive element comprises at least one

inductor.

45, The sensor system of claim 44, wherein the
inductive element compriseg ferrite that is adjacent
15  to and/or surrounding a conductor electrically

connected to the second circuilt.

47. The sensgor system of ¢claim 44, wherein the
capacitive tuning elements have different capacitive
20  wvalues and the inductive tuning elements have

different inductive values.

48, The sensor reader system of claim 2&,

wherein said first contact is a female contact.

25
48, The sensor reader system of claim 48,
wherein said female contact is the femsle half of a
snap.
3¢ 50. The sensor reader systém of claim 49,

wherein each of said second contacts is the male

half of a =snap.
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wherein the band houses an antenna electrically connected to said electronic circuitry, the antenna
comprises a flexible dielectric 10 substrate with a circuit disposed thereon, and the circuit comprises
a first elongate conductor extending from a first region of the substrate to a second region of the
substrate along a first side edge of the substrate. 15 52. The sensor reader system of claim 51,
wherein the circuit further comprises: a second elongate conductor extending from a third region of
the substrate to a fourth region of 20 the substrate along a second side edge of the substrate, the
second side edge being opposite the first side edge, wherein both the first and third regions are

adjacent to a first and ©f the ,substrate; and:25 asggrgggﬂpsgg%ggqg%qor having a first end in

contact with the first elongate conductor and a second end in contact with the second elongate
conductor. 30 53. The?sétfdtst reBfér system of claim 51, wherein the circuit further comprises a
tuning element and adnmabing Gentaekios segusingdbedrand 41 a¢qund.a bady part of the subject,

wherein th ma.}qigggfrr;ltageisneIegg%clg(y%%ntngcé%q ;Lo ng fir_sLt %Io&gjat?% co du';%tor through the tuning
element. 54, The sensor sysjfer% of claim 53, Wherein the 2‘ﬁnaing Eisthen %o%’ﬁ‘ ses a
wherein
the band houses an antenna electrically
-connected to sald electronic clrcocuitry,
the antenna comprises a flexible dielectric
10 substrate with a circuit disbosed thereon, and
the circuilt comprises a first elongate
conductor extending from a first region of the
substrate to a second region of the substrate along
a first side edge of the substrate.
15
52. The sensor reader system of claim 51,
wherein the circuit further comprises:
a second elongate conductor extending from a
third region of the substrats teo a fourth region of
20 the substrate along a second side edge of the
substrate, the second side edge being copposite the
first side edge, wherein both the first ang third
regiong are adjacent to a first end of the
substrate; and
25 a first transverse conductor having a first end
in contact with the first elongate conductor and a
second end in contact with the second slongate

conductor.
30 B3, The sensor reader svstem of claim 51,

- wherein the circuit further comprises a tuning

element and a mating contact for securing the band

41



capacitive and/or an inductive element. 55. The sensor system of claim 54, wherein the capacitive
element comprises at least one capacitor and the inductive element comprises at least one inductor.
56. The sensor system of claim 54, wherein the inductive element comprises ferrite that is adjacent to
and/or surrounding a conductor electrically connected to the first circuit. 57. The sensor system of
claim 54, wherein the capacitive tuning elements have different capacitive values and the inductive
tuning elements have different inductive values. 58. A sensor system, comprising: a sensor, adapted

to be imP'a%F&ﬂnH‘ ab%@?%ﬁ@@f%@s%%%%@ﬁ@&ﬁ%% l’f\ﬁg\.g@g AdliRtanenog meansfory,
communicating With @ Sensor reader: -and a Sensor reader SyStem comprising’ a demoaulation means
for demoduRgiH§iLSiHeRE BORSUSRITRVER tReTYEBKIRRARSUlating means; and 42 band means

attached to the housing for enabling the subject to wear the housing on the body part; and second

antenna means, igiegralih e hand means.and.coupledlio the  demodulating means, for enabling
the sensor reader system to c‘ommgﬁlcate With the Sensor'and comprising a Hist end and a second
end that atGRAPEHIYE A HPTERsNgUstigi€atdNElosed-loop coil when wrapped around the body part. 59,

The sensor system of claim 58, wherein said demodulation means comprises a demodulator. 60. The

sensor system of glaim 59, Whgrein.saichdsmakialor 0 Ameliude modulalian demeduator. 61
The sensor system of claim 58, Turther comprising data processing” means coupled td the

demodulatiBn§RERNE fERRRGE SR HafgusyeRRM NSOy RehrbPerinm S MduFierein said second

antenna means comprises a first circuit and a second circuit.
56. The sensor system of claim 54, wherein the inductive element comprises
ferrite that is adjacent fo and/or surrounding a conductor electrically connected to the

first circuit,

b7. The sensor sysiem of claim 54, wherein the capacitive tuning elements
have different capacitive values and the inductive tuning elements have different
inductive values.

58. A sensor system, comprising:
a sensor, adapted {o be implanted in a body part of a subject, said sensor having
a first antenna means for communicating with a sensor reader; and
a sensor reader system comprising:
a demodulation means for demodulaiing a signal;

2 housing for housing said demodulating means; and
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63. The sensor system of claim 62, wherein the first circuit comprises a first elongate electrical
conductor and the second circuit comprises a second elongate electrical conductor electrically
connected to said first elongate electrical conductor through a releasable contact means. 64. A sensor
system, comprising: a sensor, adapted to be implanted in a subject, wherein the sensor is configured
to measure one or more aspects of the subject and wherein the sensor comprises a sensor antenna;
a sensor reader that provides power to the sensor, wherein the sensor reader is adapted to be worn

by the subject and comp&%&sr@&ge&g%rhggl@ ﬁ%ﬂ%@@&%ﬁﬂﬁﬁ@@%u@@%@ﬂg ?i?h@ reader

antenna for coupling with sensor antenna, wherein the reader antenna is electrically coupled to
the electronic circORUSEISTRS dhFRRYaPERAB%UrN coil when 43 wrapped around a body part of the
subject, and is usedchyidhensetrsomieacer Waileatheigertser baatlenqnoyides powsiedo iheagensor. 65. A

sersor reagl SATRL SR EANE Loy lEs ARSI A SO IEIE e aensor

reader is adapted” to be worn by the s ct and comprises (i) a reader housing containing an
electronic GHRAP" #RE FRPTERGCT BiFftNTARS @ SGPRAY Fnthiad aRashra Brihatdes’ict siparein the
reader antennaitseierisicedy woepleaipdbarelaninorioaiicpirtforms at least a single turn coil when
wrapped around a body part of the subject, and is used by the sensor reader while the sensor reader

provides power to the sensor. 43a _
58, The sensor system of claim 58, wherein said demodulation means

comprises a demoduiator.

80. The sensor sysiem of claim 58, wherein said demodulator is an ampiituds
modulation demodulator,

61.  The sensor system of claim 58, further comprising data processing
means coupled to the demodulation means for processing data.

B2. The sensor system of claim 58, wherein said second antenna means
comprises & first circuit and a second circuit.

83.  The sensor sysfem of claim 82, wherein the first circuit comprises a first
elongate eiectrical conductor and the second circuit comprises a2 second elongate
electrical conducior electrically connected to said first elongate elecirical conductor
through a releasabie contact means.

B4, A sensor system, comprising:

2 sensor, adapted to be implanted in a subject, wherein the sensor is configured ©
measure one or more aspecis of the subject and wherein the sensor comprises a2 sensor
antenna,

a sensor reader that provides power to the sensor, wherein the sensor reader is
adapted to be wom by the subject and comprises (i) a reader housing containing an electronic
circuit and (i) a reader antenna for coupling with the sensor antenna, wherein the reader
antenna is electrically coupled to the elecironic circutt, forms af ieast 2 single fumn coil when
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wrapped around 2 body part of the subject, and is used by the sensor reader whiie the sensor
reader provides power to the sensor.

85. A sensor reader, comprising:

a sensor reader that provides power fo a sensor, wherein the sensor reader is adapted
to be womn by the subject and comprises (i) a reader housing containing an electronic circuit
and (i) a reader antenna for coupling with an antenna of the sensor, wherein the reader
antenna is electrically coupled to the electronic circuit, forms at least a single fumn coil when

wrapped around a body part of the subject, and is used by the sensor reader while the sensor
reader provides power to the sensor.

43a



